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PREFACE TO TENTH EDITION.

The matter in this edition IS CONFIDENTIAL ; attention is directed
to the note on the title page.

An attempt has been made in this edition to make the Treatise
on Ammunition as complete as possible.

Chapters have been added describing the materials used in the
manufacture of ammunition, and technical manufacturing terms are
explained.

Most of the text has been rewritten and brought up to date, and
the amount of matter increased.

The number of plates has been increased from 94 to 117, and a
large number of new wood-cuts added.

Most of the tables and descriptions of packages and " Implements
Ammunition " have been placed at the end of the chapters to which
they refer, thus avoiding a mass of tables at the end of the Treatise.

This edition has been prepared by the Instructional Staff
(Ammunition Branch) of the Ordnance College, who desire to
acknowledge with thanks the assistance given by the staffs of the
Chief Inspector, Woolwich, and of the Superintendent, Royal
Laboratory.

Ammunition Branch,
Ordnance College.

1st August, 1914.



The information given in this Treatise is not to be regarded as an
authority for demand, issue, or condemnation of Stores.

(N.B.—This edition is corrected up to 1st August, 1914. As
some typographical errors may have occurred in publication,
it is requested that, should any be discovered, they may
at once be pointed out in writing to the Secretary, War
Office, S.W.)

TREATISE ON AMMUNITION.

(NOTE.—For the regulations as to handling, making up, inspection,

packing, and marking of ammunition, see Regulations for Army

Ordnance Services, Part II. For the regulations affecting the classifi-

cation and storage of explosives, see Regulations for Magazines, cfc.)

CHAPTER I.—GENERAL REMARKS ON EXPLOSIVES.

COMPOSITION ; SERVICE EXPLOSIVES ; CHARACTERISTICS.

(Far further details, see Text Book of Service Explosives.)

Explosives can be made by forming intimate mechanical mixtures
of the combustible and the oxygen supplying substance or by causing
oxygen to enter into chemical combination with such elements as
nitrogen, hydrogen, carbon, &c.

Gunpowder is an example of the mixture type of explosive, gun-
cotton is a chemical compound, and cordite is a mixture of two chemical
compounds.

Most of the chemical compound type of explosives are nitro com-
pounds. In these, oxygen is held in unstable chemical combination
with nitrogen. The application of heat upsets the stability, and the
oxygen set free forms new combinations, usually gaseous, with the
other constituents of the explosive.

When this chemical action takes place great heat is evolved and
considerable expansion of the products of combustion takes place.
The quicker the action and the greater the heat evolved the more
violent the explosion.

(B 11123)	 A
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The explosives commonly met with in the service are gunpowder,
cordite, guncotton, lyddite, picric powder, trinitrotoluene, fulminate
of mercury and composition exploding.

Explosives may be divided into three classes :-
(1) Propellants.
(2) Disruptives or High Explosives.
(3) Detonators.

(1) This class includes gunpowder, cordite, and all explosives used
for the firing of projectiles.

These explosives are intended to act very much more slowly than
those in Classes 2 and 3.

The inertia of the projectile has to be overcome gradually -, other-
wise the projectile or gun may be strained or fractured. The rate of
burning can be to sonic extent regulated by altering the composition,
moisture, density, size of grain or cord, &c.

Explosion is very rapid combustion.—Combustion is the oxidation
of such elements as carbon, hydrogen, &c., contained in the substance ;
if the oxidising process is moderately slow it is called burning, if very
rapid, explosion.

The rate of combustion of an explosive is affected principally by
pressure and the amount of area exposed ; the action takes place on
the surface only.

The higher the pressure the more rapid the explosion.
For example, a cordite cartridge ignited in the open burns away

rapidly but harmlessly, but if it is confined so that the gaseous products
formed cause the pressure to rise, explosion takes place.

The greater the area exposed the more rapid is the explosion.
A cartridge made up of small size cordite burns faster than one

of equal weight made up of large size sticks, because the igniting
flame can act on a greater surface or 3arger number of particles at the
same time.

(2) This class includes guncotton, dynamite, lyddite, &c. These
explosives are intended to detonate, though most of them can be made
to simply explode, or even burn, but they cannot be used as propellants,
whereas some of the latter may be made to act as disruptives. (See
Cordite.)

Detonation is a different action from explosion, for whereas in
the latter combustion is confined to the surface and takes place layer
by layer, in the case of detonation the action takes place instantane-
ously throughout the whole mass of the substance,

Detonation is a wave action, and the detonating wave will pass
through space and through solids.

An explosive, when detonated, is considerably more powerful than
when simply exploded.

The usual means of securing detonation of a high explosive is by
igniting a small quantity of fulminate of mercury in contact with it ;
but a blow, friction, or a sudden rise in temperature, will in some
cases cause detonation.

The speed of detonation varies with the different disruptives and
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with the medium in which they lie, but it is approximately 4 miles
a second.

Some disruptives can only be completely detonated when com-
pressed and strongly confined.

(3) The commonest service example of this class is fulminate of
mercury.

The action of this class is even more rapid than that of the last,
and though the heat evolved at the moment of detonation is great, it
lasts for so short a time that there is no incendiary effect. This class
is used for initiating explosion or detonation in other explosives. It
is thought that the brusque explosive blow given by fulminates to
surrounding explosives causes direct chemical disintegration, and so
starts a detonating wave.

(u 11123)
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CHAPTER II.—GUNPOWDER.

COMPOSITION AND DIFFERENT FORMS MET WITH ; MANUFACTURE ;
PROPERTIES ; USES ; CLASSIFICATION ; PACKING ; STORAGE.

COMPOSITION.

Gunpowder is an intimate mechanical mixture of its constituents,
namely, saltpetre, charcoal, and, usually, sulphur.

The gunpowders which are met with are :-
" Black," " Brown," and " Sulphurless."

The composition of black powder is approximately :-
Saltpetre	 • •	 • •	 75 parts.
Charcoal ..	 .. 15	 71

Sulphur ..	 .. 10
Moisture ..	 .. '7 to 1 - 5 per cent.

Brown powders contain more saltpetre, more charcoal and more
moisture, but much less sulphur ; they burn more slowly than black
powders, and are more difficult to ignite ; a cartridge of brown prism
powder requires a primer of several black prisms.

Sulphurle,ss gunpowder was introduced because the sulphur in the
powder igniters of cartridges was considered to have a bad effect on
the stability of the cordite.

It contains about 70 per cent. of saltpetre, and 30 per cent. of char-
coal, with a small percentage of moisture. No more is to be made.

Prism or moulded powders are made in regular hexagonal prisms,
having a hole through the centre of each, to give even burning. No
more will be made.

Pebble powder is in the form of cubes.
Mailed powder is largely used in the manufacture of ammunition :

it is gunpowder reduced to an impalpable dust : it is used in fuze
compositions, quickmatch, friction tubes, &c.

Other powders commonly met with are :-
Large Grain (L.G.), Rifle Fine Grain (R.F.G. 2).

"P " Mixture is a mixture of pebble and fine grain powders.
The charcoal is the only constituent that can be altered in any

way to obtain the various rates of burning of gunpowder required
for different purposes.

The nature of the wood and the number of hours it is burnt largely
affect the resulting charcoal, and subsequently the rate of burning of
the finished gunpowder.

MANUFACTURE.

The system of manufacture as carried out at Waltham Abbey is
briefly as follows :-

Woods used for charcoal.—The woods used are alder, willow or
dogwood, according to the nature of gunpowder required. Dogwood
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is used for R.F.G. 2 and is charred for 8 hours. The charcoal is ground
fine.

Weighing and mixing.--The ground charcoal, refined saltpetre,
and finely ground sulphur are weighed in the correct proportions
and thoroughly mixed in a revolving drum. After mixing, this " green
charge," as it is termed, is incorporated.

The incorporating mill consists of a flat iron or stone bed on which
the iron or stone " runners " revolve on their edges.

The green charge is put on the bed and watered and then milled
for some hours. The charge is continually turned over and dis-
tributed by " ploughs," which scrape the charge from the edges of
the bed to the centre as the runners revolve.

Breaking down.—At the end of the milling operation the charge is
mostly in the form of " cake " with some dust. This is taken to the
breaking-down machine, which, by means of a series of rollers, reduces
the mill cake to the form of " meal " or fine dust.

Pressing.—The meal is pressed between a number of metal plates
in a hydraulic press, so forming a number of slabs of " press cake "
about inch thick.

This press cake is broken up by hand and put through a granulating
machine, which crushes it between rollers forming grains which pass
over sieves in the machine.

The required size of grain is obtained by passing the granulated
powder over sieves of the necessary mesh.

The "grain" then goes through the following finishing operations :—
Dusting in revolving barrel sieves to remove dust.
Glazing in revolving wooden barrels with or without the addition

of graphite.
Storing.—The grain is laid on trays and dried in a steam-heated

stove at 100° F.
The time taken depends on the nature of powder and the amount

of moisture it contains.
Finishing.—The grain is put in the finishing reel to remove any

dust and give a finished glaze.
The finishing reels are skeleton wood reels covered with canvas.
Blending is the process by which a uniform " brand " (corresponding

to the " Lot " with cordite) is obtained.
After blending the powder is ready for packing in barrels and

issue.
Pebble, which is a cut powder, is made by placing the press cake

in a machine which cuts it into a number of strips ; these strips are
then cut across, so forming a number of cubes, which are " drummed "
to take off the sharp corners.

Prism panders were pressed to shape, in special machines.

PROPERTIES.

Gunpowder ignites ' at between 550° F. and 600° F. ; it will
deteriorate at lower temperatures than that which causes ignition.
Sulphur begins to vaporize at about 240° F., and water is given up at
a still lower temperature.
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Liability of gunpowder to explode by a blow or by friction.—Gun-
powder can be exploded by a blow or friction, especially when a thin
film of powder-dust is nipped between hard surfaces ; a property
made use of in the D.A.I. Fuze No. 13.

A glancing blow, even between wooden surfaces, may cause
explosion.

This fact forms a clue to most of the precautions laid down to be
taken when dealing with gunpowder. When they are carefully
observed the risk of an explosion is small.

Gunpowder stands climate well. Pure saltpetre is not deliques-
cent to any great extent ; the glaze and density of powder aid in
preserving it from damp, besides affecting the rate of burning ; still.
in damp climates, or in a damp magazine, it is necessary to keep
powder in air-tight metal cases. Also moulded powders, especially
brown powders, contain a comparatively high percentage of water,
hence these powders must be kept in aix-tight metal cases to prevent
the loss of moisture, which would otherwise occur in hot and dry
magazines.

Keeping gunpowder in a damp atmosphere will tend to separate
the ingredients by wetting a portion of the saltpetre, which on a
change of atmospheric conditions may effloresce, i.e., be carried to
the surface of the grains, and appears in the form of white specks.

The dryness and proper ventilation of powder magazines are there-
fore points of great importance.

Gunpowder must not be allowed to remain in direct contact with
metal, as if there is the least damp present the saltpetre in the powder
will corrode the metal, thus damaging both. Again, paper, if of any
thickness, is found to cause powder to deteriorate, as it is apt to
absorb moisture ; this causes part of the saltpetre to be absorbed
into the paper, which becomes more or less impregnated with it at
the expense of the powder ; this difficulty can be overcome by
varnishing the paper.

USES.

Gunpowder is used :-
(a) For blank charges.
(b) For charges when firing paper shot.
(e) For the igniters of most cordite cartridges.
(d) For the bursting charges of shell.
(e) In fuzes and tubes.
(f) In various combustible compositions, such as quiclunatch,

priming and cap compositions, &-c.
(g) Occasionally to fire projectiles from some old guns.

CLAssiFicAxioN. (See Regulations for A.O. Services, Part II.)

The main classes of powders are :-
Class I	 • •	 .. Service.
Class II	 ..	 • . Blank.
Class III ..	 .	 Shell.
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Service powders are of the highest grade. Examples of use :-
Igniters of cordite cartridges, charges for firing paper shot.

Blank powders are mainly used for blank charges ; to give other
examples of their use : Blank L.G. may be used for the bursting
charge of Armour-Piercing Shell ; Blank F.G. may be used with
pebble powder for filling certain shell.

Shell powders are mainly used for filling shell ; the following
table enumerates the various natures of powders employed for this
purpose.

TABLE No. 1.

Powders used for Shell Filling.

Nature of Powder.	 Nature of Shell.	 Remarks.

" P " Mixture	 •••	 ... I Com mon, & Common-pointed (" P " Mixture is Shell
Shell 12-pr. and upwards. I P. and Shell F.G.)

Shell Q.F. or" P " Mixture Common, & Common-pointed (Shell Q.F. is Q.F.

Blank, L.G., new or con-
verted from Black powder

Shell 12-pr. to 6-inch.	 reduced to Class III ;
it	 is	 mixed	 with

Common	 Pointed	 Shell,	 Shell F.G.)
B.L. 4-inch H., Mark IL

Blank, L.G. -1-Nelv or"Converted
L.G., R.L.G., R.L.G., and

R.L.G.'

Armour Piercing Shell.
Uncapped Armour Piercing

Shell in the Land Service.

(" P "	 Mixture	 was
formerly	 used	 for
Uncapped	 Armour
Piercing Shell.)

P.O., R.F.G., R.F.G. 2
Shell F.G. New
Blank F.G. New

Shrapnel Shell.
Q.F. Shell, F.G. and

S.F.G.2 may he used
for filling Field
Shrapnel in L.S.

R.F.O.= Star Shell.

Q.F. Shell, F.G. Q.F. 3 and 6-pr. Shell.

Shell, Q.F. F.G. converted Q.F. 3-pr. Shell. Naval Service only.

Shell L.G. Practice Shell (iron).

PACKING.
•

Gunpowder is usually packed in barrels, the powder being placed
in a rubber bag inside the barrel ; the barrels hold about 100 lbs.

Powders are, however, sometimg packed in serge bags, containing
about 10 lbs., which are then packed in barrels or metal-lined cases
for issue to Royal Artillery and in brass cases for issue to H.M. ships.

Moulded (i.e., prism) powders are packed in zinc-lined wooden
rectangular cases, known as " Case, powder, 100 lbs."

The zinc is japanned on the inside.
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Packages for Gunpowder.

' Barrels, powder.—The present pattern is Mark III. There are
four sizes : whole, half, quarter, and eighth.

Powder barrels consist of three parts, viz. :-
1. Staves.
2. Heads.
3. Hoops.

The most protuberent part of the barrel is known as the " bilge,"
and the centre of the bilge is known as the " pitch."

Between the bilge and the end of the barrel is the " quarter."
The extreme end is known as the " chime."
To distinguish one end of the barrel from the other, that at which

the barrel is opened is known as the " top end," the other as the
" back end." The top end may be known by having the staves
bevelled off close to the chime to facilitate heading.

All powder barrels have four copper hoops ; the remaining hoops
are of ash or hazel. If the copper hoops are not tinned, they must
be coated with black tar varnish before being used for high explosives.

Powder barrels are used to transport and store cubical and.
granulated powders when not made up into cartridges ; they are
also occasionally used to hold cannon cartridges, and would then be
fitted with brown paper linings.

Barrels of gunpowder are not to be roiled.
The whole barrel takes about 100 lbs. of powder, the half 50 lbs.

and the quarter 25 lbs.
A rubber bag is always used inside the barrel, except as above.

Case, Powder, 100 lbs. I C I .

Case, powder, 100 lbs. Mark V, is for prism powders in bulk ; it is
a wooden box lined with zinc, which is japanned on the inside ; the
lid is secured by brass screws ; the zinc lining has a recess for luting,
and is removable ; the case is " khaki " colour for N.S. and " service
colour " for L.S. Dimensions, 2 ft. N in. by 1 ft. 34 in. by Of in.
deep. There is a circular recess in the lid and side, which was for
the sealing label. These cases, when used to contain picric acid, have
the lining removed and a calico bag substituted.

Cases, Powder, Pentagon.

Cases, Powder, Pentagon, are made in two sizes, whole and half.
The whole case is a five-sided prism made of sheet brass, with

the exception of the top and the fittings, which are of cast brass.
The body is formed by bending the brass sheet up into the required
prism, and rivetting and soldering the junction, and then fitting
into the open ends of the prism the top and bottom.

In the top of the case is a circular opening, closed with a bung
and a lid with a hinged bolt. There are slots in the rim of the lid,
and corresponding projections on the neck of the case ; the lid will
only open when the slots and projections are in a corresponding
position. There is a lever and spanner issued for opening the case.
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The half Pentagon is literally a half of the case described above,
but has a smaller opening.

The Pentagon Cases were originally issued for B.L. powder
cartridges up to 6 in. ; they are still employed for packing loose
gunpowder in 10 lb. and 15 lb. serge bags, for issue to H.M. ships.

To close the case, the groove round the neck is filled with Mark III
luting ; the bung is then inserted and tapped down with a wooden
mallet, the recess round the bung filled in with luting, smoothed
down and wiped clean. The projection on the point of the lever is
then inserted in the ring on the curved bolt, and the lever turned
from left to right. The spanner is then used to turn the screw and
jamb the curved bolt.

To open the case, unscrew the set screw free from the curved
bolt with the spanner, turn the lid from right to left with the brass
lever until the inclines are clear, then raise the lid and lift out the
bung.

STORAGE.

Gunpowder is stored in Magazines in Group I, Division P.
Wetted gunpowder, which is treated as an explosive, is stored in

Explosive Stores in Group II, Division II.
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CHAPTER III.—NITROGLYCERINE.

MAN UPAOTITRE ; PROPERTIES ; USES.

Nitroglycerine is formed by the action of strong nitric acid on
glycerine.

On a manufacturing scale mixed acids, nitric and sulphuric, are
used.

The sulphuric acid is to absorb water in the nitric acid, and also
any that may be formed during the chemical action of nitration.

MANUFACTURE.

Briefly the process as carried out at Waltham Abbey is as follows :—
The nitration is effected in a large lead vessel in which charges of

1,500 lbs. of glycerine are dealt with. The mixed acids are run in
from the bottom, and are cooled by cooling coils in the vessel ; the
glycerine charge is then sprayed into the acids by air pressure while
the temperature is kept down to about 20° C. X58° F.) ; the contents
are kept agitated by jets of air ; the glycerine is immediately con-
verted into nitroglycerine. When the whole charge of glycerine
has been nitrated, the nitroglycerine is allowed to separate to the
top, where it floats on the acids ; the level of the liquid is then raised
by running in waste acid at the bottom, and the nitroglycerine runs
off to the prewash tank.

The first two washings are in plain water ; the third in a solution
of carbonate of soda. The nitroglycerine is then run down a gutter
to the washing house, where it is washed in three changes of soda
solution.

It is then given a final washing in plain water to rid it of excess
of soda,

The nitroglycerine is then run into a tank in the mixing house.
This tank has a layer of sponges in it, and as the nitroglycerine filters
through, the sponges absorb the water adhering.

The nitroglycerine is now finished and is run straight from these
filter tanks on to the guncotton for the manufacture of cordite.

The manufacture of nitroglycerine is attended with a certain
amount of danger.

PROPERTIES.

Nitroglycerine is a clear, oily liquid, nearly colourless ; it has an
intensely sweet taste, but no smell ; it is actively poisonous, and when
absorbed through the skin, or when the vapour is inhaled, it causes
headache and giddiness.

It detonates if given a sharp blow or heated to 257° C.
It freezes at about 45' F. ; thawing it is a dangerous operation.
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The direct rays of the sun decompose it and an even more unstable
ilbstance is formed, which will detonate if left.

It is too dangerous to use by itself, and is never kept stored in
bulk.

US ES.

Nitroglycerine is one of the components of cordite, and is also used
in ballistite, dynamite, blasting gelatine and many other explosives.

Directly after manufacture the nitroglycerine is incorporated
with other substances, themselves explosives in many cases, and
forms safe explosives, some suitable for use as propellants, others for
blasting purposes, &c. (see Miscellaneous Explosives, page 35).
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CHAPTER IV.—GUNCOTTON.

MANUFACTURE ; PROPERTIES ; USES ; ISSUE ; PACKING ; STORAGE.

Guncotton is cotton, or cellulose, that has been nitrated by the
action of strong nitric acid.

The exact chemical composition of the resulting nitrated cotton
depends on the conditions under which nitration took place, i.e.,.
temperature, strength of the acids, &c.

Guncotton is the tri-nitrate of cellulose ; the lower nitrates which
are more easily formed are known as soluble or collodion cottons.

After nitration the cotton increases in weight (about 70 per cent.)
and feels harsh, but retains its original colour and appearance.

MANUFACTURE.

It is not possible to obtain on a manufacturing scale pure cotton_
or nitric acid sufficiently strong for the purpose.

Cotton waste is used and sulphuric acid is mixed with the nitric
to absorb the water formed during the process of nitration.

There is no danger attending he manufacture of guncotton.
' The method of manufacture carried out at Waltham Abbey is
briefly as follows :-

The best cotton waste which has been freed from grease by boiling
with benzine and alkalies, and which should contain not more than_
'5 per cent. oily matters, is employed. It is picked over to remove
foreign substances, passed through a teasing machine, and dried,
It is then steeped in the mixed acids, which are prepared to the
following analysis :-

70 per cent, sulphuric acid.
21 „ „ nitric acid.
9 „ „ water.

The cotton (now converted into guncotton) is boiled, to rid it of
the free acid, which, if left in, even in minute quantities, would not
only be fatal to the keeping qualities of the guncotton, but would_
make it dangerous to store, owing to its liability to decomposition and
spontaneous combustion. After the boiling process, it is pulped
and washed, and then alkaline matter is added, except when required
for the manufacture of cordite, and in this state it is moulded and
pressed into any required form, the pressure employed being 6 tons
to the square inch. When finished, it should contain from '8 to 1' 5-
per cent, of alkaline matter. In this state it is ordinary wet gun-
cotton as found in the Service in slabs.

The guncotton for making dry primers is subsequently dried till
it contains only 2 per cent. of water.

The cylinders of guncotton for making cordite are moulded under
a pressure of 34 lbs. to the square inch and then dried.
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The operations in the process are as follows :-
Picking.—The cotton is picked over by hand to remove string,

wire, wood, &c.
Teasing.—The fibres are separated by means of wooden rollers

fitted with iron teeth.
Willowing.—Cotton dust, small wood and grit is removed by this

process, which is similar to the teasing process, but there are no teeth
fitted to the rollers of the machine.

Drying.—The cotton is passed on an endless band backwards
and forwards in a large steam-jacketed stove.

Dipping or Nitrating.—The dipping is done in circular earthen-
ware pans, about 3 feet 6 inches in diameter, and 1 foot deep, which
are arranged in rows in a large room. The mixed acids (nitric and
sulphuric) are run into the pans from the bottom. About 20 lbs.
of cotton are then immersed in the acid in each pan ; nitration takes
2f hours.

Drawing off the acids.—The acids are run on from the bottom of
the pans ; at the same time water is run into the pans from the top,
until the acids have been entirely replaced by water.

Removing acids from the guncotton.—The guncotton (as the cotton
has now become) is allowed to drain.

It is then boiled in seven changes of water, and each washing is
displaced by cold water.

Pulping.—The guncotton is reduced to a wet pulp in a " heater,"
in which a stream of water carries it between two sets of knives—one
set on a revolving iron roller, and the other set on a bedplate.

Pulping reduces the length of the fibres and produces a form of
guncotton convenient for moulding.

Removal of mechanical impurities.—The pulp, carried along by
water, passes over the poles of a magnet through grit traps, wood
traps and over blankets ; this removes wood, sand, small pieces of
metal, &c.

wheels poachers are large tanks provided with paddle
wheels ts keep the finely divided guncotton agitated in a large
volume o water. The pulp receives three washings in this machine ;
it is allowed to settle after each washing, and the washing water
removed by a skimmer ; this removes impurities lighter than - the
guncotton.

The poaching process also blends a number of different batches,
so as to get a uniform product.

Addition of alkali.—Lime water and enough carbonate of soda
to precipitate the lime from the lime water as carbonate of lime is
added to all guncotton intended to pass into the service in the form
of compressed guncotton. No alkali is added to guncotton intended
for the manufacture of cordite.

Washing.—The pulp is given a further washing in the poachers to
remove any excess of carbonate of soda.

Moulding—The pulp, still in a. very wet state, is run into moulds,
and a great deal of the water drawn off by a vacuum engine.

Pressing (a) For cordite.—The pulp, if intended to be formed
into guncotton cylinders for making cordite, is subjected to a pressure
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of 34 lbs. to the square inch, which is sufficient to give it such a
consistency that it may be handled without crumbling ; it is
subsequently dried.

Pressing (b) For guncotton slabs and primers.—The pulp if intended
to form guncotton slabs or primers is wrung in centrifugals to rid it
of excess of water. This partly dried pulp is weighed out for each
slab or primer as required, moulded, and then compressed at about
6 tons to the square inch. Slabs are then dipped in a solution of
carbolic acid. In this state it is ordinary wet guncotton (20 parts
of water to 100 parts of dry guncotton).

If intended to pass into the Service as dry primers it is dried till
1'5 to 2 per cent. of water remains.

The finished primers or slabs have the test number stamped on them
with a special red ink so that the date and details of manufacture
can be traced.

GENERAL PROPERTIES.
Guncotton is very susceptible to explosion by influence. This

pro perty was utilised in " countermining " where a large charge
of guncotton was fired in a mine field, thus fixing all the mines in the
vicinity.

Guncotton can be very easily detonated by means of fulminate of
mercury and when detonated it is instantaneous in its action, there
is therefore no need to tamp a charge as must be done with gun-
powder for demolitions.

It is nearly as powerful as dynamite, when detonated, but requires
a stronger detonator.

The chief products of the explosion of guncotton are aqueous
vapour, carbon monoxide, carbon dioxide and nitrogen, there is
therefore no smoke. The carbon monoxide is highly dangerous in con-
fined spaces such as mines, as it is an active poison and very inflam-
mable ; for this reason guncotton is unsuitable for mining purposes
in the L.S., except under special conditions, whEn the miners are not
required to enter the ground again for some time after the charge has
been fired.

A nitrate added to guncotton acts as an oxygen supplier, so that
no carbon monoxide can be formed. With this addition (see Tonite)
guncotton can be used for mining.

Guncotton is unaffected by water and can therefore be stored
and used in the wet state, it is then the safest of explosives.

Used for demolitions it is about four times as powerful as gun-
powder, but it only has a local shattering effect, whereas gunpowder
has a general lifting action.

PROPERTIES OF DRY GUNCOTTON.
Guncotton when dry may ignite at 277° F. ; it must ignite at

400° F. Its mean igniting point may be taken at about 340° F. The
low ignition point of guncotton is taken advantage of by using loosely
twisted strands as an igniter in some cordite cartridges. Guncotton
is also used in the form of dust, mixed with mealed powder, as priming
for electric tubes, &c.
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When a small quantity of dry guncotton, perfectly unconfined, is
ignited by a flame or by a heated body, it burns very rapidly with a
bright yellow flame ; if, however, the cotton is ignited when confined
in a strong case, even of wood, the action is very different ; for it
then explodes with great violence, and the strength of the explosion
will depend upon the strength of the case ; to develop it fully a strong
iron case is required.

A large quantity ignited in the open burns for a time till the
temperature of the surrounding mass is raised sufficiently high,
explosion or detonation then takes place.

It is easily fired by percussion or friction, but the detonation is
usually very local and confined to the part struck.

Compressed dry guncotton is easily detonated, even when un-
confined, by the action of various explosives, of which fulminate
of mercury is found the most suitable.

About 5 grains of fulminate of mercury enclosed in a tube and
ignited in close contact with compressed dry guncotton produces
detonation, but to guard against any chance of failure, Service
detonators contain from 12 to 77 grains. A description of Service
detonators will be found in Chapter XX.

To produce detonation, the guncotton must be in a compressed
form ; loose flocculent guncotton cannot be detonated ; it is merely
scattered by the detonator.

Ordinary dry guncotton contains about 2 per cent. of moisture.
If the moisture amounts to 5 per cent. the guncotton can be easily
ignited by a flame, but probably will not detonate with a small
detonator.

USES OF DRY GUNCOTTON.
Dry guncotton is used chiefly for the manufacture of cordite, and

in the form of primers to detonate charges of wet guncotton.
It is also used in the form of yarn, in the igniters of certain

obsolescent cordite cartridges, and in some primers and tubes, &c.,
also as dust in the priming composition of certain tubes, &c.

There is a special 2-oz. primer used in the lb. Sound Rocket,
Mark II.

Forms in which dry guncotton is used.
Dry guncotton primers are generally cylindrical ; the perforations,

which are slightly tapered, are intended to take the detonators. They
are packed in brass, copper, or tin cylinders ; a cylinder filled with
primers is known as a " charge priming " (except when the primers
are to be used separately) ; the cylinders are packed in wooden boxes
for convenience of transport and storage.

The nomenclature of the primers at present in the service is shown
below ; for detailed particulars see table and Plate I.

Guncotton, dry, primers, Field, 1 oz. J C I .
Rocket, 2 oz. I C .

)3 31 Warhead, 1 oz. I N .
!J. 33 Warhead, 2 oz. I N I .

P) Mine, 9 or. I N I and I C I.
73	 Mine, 1 lbs. I L I .
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Guncotton, dry, primers, Field, 1 oz. are conical in form and are
coated on the exterior only with a hard gelatine surface by dipping
them in acetone to keep them dry and to prevent the surface crumbling ;
they are intended for all Field Service with the 1t oz. field slab.

Early issues of the I oz. primer were not coned and were paraffined
on the surface.

They were known as primers " IL"
Guncotton, dry, primers, Rocket, 2 oz. Mark I was originally known

as primer " F." It is acetoned. It is used in the Mark II Sound
Rocket. Early issues were paraffined.

Guncotton, dry, primers, Warhead, I oz., Marks I and II and Gun-
cotton, dry, primers, Warhead, 2 or., Marks I and II were originally
known as torpedo primers ; they are not acetoned.

Guncotton, dry, primers, Mine, 9 oz., Mark I, IC are used with
the outrigger torpedo, and for submarine mining, &c. They have two
perforations to take electric detonators.

Guncotton, dry, primers, Mine, 9 oz., Marks II and III, I N I
are used in the Mines spherical. The Mark II forming the top
primer of the charge priming, is perforated to take the special
detonator.

Guncotton, dry, primers, Mine, 14 lb., Mark I, L are used in
the Countermine, which is now only used in the Colonies.

Each primer has two perforations to take the electric detonators,
which fit it to the top primer of the priming charge.

Guncotton, dry, yarn, No. I, is used for filling the tube, torpedo,
dropping gear, and a small tuft of it is wrapped round the bridges
of Fuze, Electric, No. 14 and Detonator No. 13. The No. 4, which is
about fifteen times as thick as the No. 1, is used to form the packing
in the Charge, priming, Warhead, 1 lb. 1 or., for the igniters of some
cordite cartridges, and a small tuft of it is wrapped round the bridge
of the Primer, Electric, Large.

ISSUE AND PACKING OF DRY GUNCOTTON.

General remarks.—All dry guncotton primers, except those forming
the priming charges for Warheads, are packed in tin cylinders,
lacquered black internally and painted black externally. The internal
lacquering is to prevent rusting of the tin by the action of moisture
which might be deposited from the guncotton at high temperatures.

The lids are secured to the cylinders by bayonet joints, except
that of the Charge, priming, 21 lbs., Mark Ill.

Guncotton yarn is packed in similar tin cylinders.
The tin cylinders containing the dry primers or yarn are packed

in boxes painted service colour for Land, and khaki colour for Naval
Service.

Cylinders.

Cylinder, guncotton, primer, Field, 1 oz., Mark III is made of tin,
lacquered internally and painted black externally. It holds 10
" Primers, field, 1 oz." ; each primer is inserted into a small conical
waterproof paper holder before being placed into the cylinder. A
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tape lifting becket, passing through the primers and attached to a
glazed-board disc, enables them to be withdrawn. The lid of the
cylinder is secured by means of a bayonet joint and is attached to
the body by a piece of whipcord.

The Mark II cylinders differ from the above in dimensions ; the
1 oz. primers packed therein were not fitted with paper cylinders
and had no tape lifting becket.

Cylinder, guncotton, primer, Rocket, 2 or., Mark I is made of tin,
black lacquered internally and painted black externally, and the lid is
fastened by bayonet joints. The cylinder holds nine 2-oz. primers.
A doubled tape with the bight passed below the primers and attached
underneath to a glazed board disc enables them to be withdrawn.

Cylinders. guncotton, yarn, are made of tin, black lacquered inside
and painted black outside. It holds 2 ozs. of guncotton yarn, and
the lid is secured by bayonet joints and attached to the body by a
piece of whipcord.

Charges, Priming.

Cylinder, guncotton, charge, priming, Warhead, G oz., Mark III
is made of copper, and holds six 1-oz. primers. It is screw-threaded
on the exterior at one end, and recessed to take the torpedo detonator ;
the other end is closed by an indiarubber diaphragm between two
metal plates, which can be pressed together by means of a screw.
To prevent the indiarubber disc adhering to the sides of the copper
cylinder the edges are covered with paper.

Cylinder, guncotton, charge, priming, Warhead, 1 lb. 1 oz., Mark III
is made of tinned brass, and one end is threaded on the exterior to
fit the pistol, and threaded internally to receive a plate for closing
it. This plate has a recess in the centre to receive the detonator,
closed by a screwed washer ; after the eight primers are inserted a
small grummet of guncotton yarn is placed on top and the closing
plate screwed in ; an indiarubber disc is placed above the recess for
detonator and secured by the screwed washer.

Cylinder, guncotton, charge, priming, Mine, spherical, 21 the ,
Mark I N I contains four 9-oz. primers, three being unperforated
and one perforated to receive the detonator. One end of the cylinder
is closed by a lid secured by bayonet joints, and tape band, the other
is closed by a gunmetal fitting prepared internally to receive the
detonator and screwed externally for attachment to the primer holder
of the pistol. The cylinder is lacquered black internally and painted
black externally. When filled it forms the " Guncotton, dry charge,
priming, Mine, spherical, Mark I 1 N1 ."

Cylinder; gun,cotton, charge, priming, Mine, 21 lbs., Mark 1 contains
fo►ir 9-oz. primers, forming the " Guncotton, dry, charge, priming
mine, 21 lbs., Mark I ILI ." The primers have two perforations,
and are prevented from shaking about by a felt wad placed on top.

Cylinder, guncotton, charge, priming, 21 lbs., Mark III C' I con-
tains four 9-oz. primers, each having two perforations. A varnished
paper cylinder is used to fill up the space above the primers. Felt
wads were used in the Mark II for this purpose. The cylinder is

(13 11123)



painted black and the lid is secured by a tape band shellaced on.
When filled it forms the " Guncotton, dry charge, priming, 2f lbs.,
Mark III I C ."

When firing the " Guncotton, dry charge, priming, Mine, 21 lbs.,
Mark I J L I " and the " Guncotton, dry charge, printing, 21 lbs.,
Mark 111 ICI"a mouth-piece is used to close the mouth of the
cylinders. The mouth-piece consists of a disc of indiarubber held
between two iron plates, four bolts pass through these and are used
to tighten the plates and so cause the disc to expand. Electric
detonators are used to fire the charges and two holes are bored through
the plates and indiarubber disc to admit of the wires passing through.
The tightening of the bolts causes the disc to expand and close the
holes round the detonator wires in addition to closing the mouth
of the cylinder.

Cylinder, guncotton, charge, priming, Mine, 44 lbs., Mark I . 1 C
contains three Primers, Mine,	 lbs. A felt wad is placed above and
below the primers.

The cylinder is lacquered and the lid secured in the usual manner.

Boxes.

Box, guncotton, dry, primers, Field, 1 or., Mark III I C . This
box is made of deal, with copper wire handles at each end. It is
painted service colour for Land and khaki colour for Naval Service.

It is fitted with wood packing pieces and holds six cylinders Gun-
cotton primers, Field, 1 oz.

The lid of the box is secured by metal screws.
The Mark II box is slightly smaller.
Box, guncotton, dry, primers, Rocket, 2 oz.. Mark III C I . The

above box is similar to the Box, guncotton, dry, primers, field, 1 oz.,
Mark III, but holds four cylinders, Guncotton primers, Rocket,
2 oz.

The Mark I box is longer, wider and deeper than the Mark II.
It holds either 36 primers 2 oz. or 24 detonators No. 8 in four cylinders.

Box, gunccaoti, dry, charges, priming, Mine, 2-1 lbs. I C I . This
box is made of wood, with elm ends and copper wire handles. The
lid is secured by metal screws.

It is painted stone colour.
It bolds 10 charges.
The other boxes for priming charges are similar in construction.
Box, guncotton, dry, yarn, is made of wood, with copper wire handles.

It has divisions to hold eight cylinders.

STORAGE.

Dry guncotton is stored in Magazines in Group I, bivision II.



TABLE No. 2.—DRY GUNCOTTON.

Table showing Nomenclature and system, of packing of Guncotton Primers and Priming Charges in Land and Naval Service
in accordance with § 15890, § 14397, 14398, § 14354 and § 13939 List of Changes.

PRIMERS.
RI	 G	 11 RGES.

(NoIc.-A priming (large includes the
oylinder shown in the next. column.)

CYLINDERS. BOXES.

Guncotton, dry, primers,
Field, I oz., Mk. I ICI

Cylinder, guncotton, primers, Field,
1 oz. (Tin, to hold 10).	 I C

Box, guncotton, dry, primers, Field,
1 oz. (to hold 6 cylinders). 	 I C

(This primer is conical and has
one perforation.)

Guncotton, dry, primers,
Rookot, 2 oz., Mk. II CI

(One perforation.)

Cylinder, guncotton, primers,Rocket,
2 oz. (Tin, to hold 11).	 I C

Box, guncotton, d ry, prim ers,Ft oeket,
2 oz. (For 36 primers in 4 cylin-
ders.)	 IC I

Guncotton, dry, primers, Guncotton, dry, charges, pruning, Cylinder, guncotton, charge, priming, BoxeF, guncotton, dry, charges, prim-
Warhead, 1 oz. Warhead, 6 oz., Mk. III N I Warhead, 6 oz., Mk. III I N I ing, Warhead, 6 07.S. (There are 2

Mk. I (unperforated).	 I N I
Mk. II (perforated). I N I

(i.e., 6 primers in a cylinder). (oopper with detonator holder.) sizes, one holds 12 and the other 8
charges.) I N

Guncotton, dry, primers, Guncotton, dry, charges, priming, Cylinder, guncotton, charge, prim ing, Boxes, guncOttern, dry, charges,
Warhead, 2 oz. Warhead, 1 lb. 1 oz., Mk. II Warhead,	 1 lb.	 I oz., Mk.	 III Warhead, 1 lb. 1 oz.	 (There

Mk. I (unperforated). I N I N I	 (i.e., 8 2-oz; primers in a, I N I (brass, tinned with detona- are 2 sizes, one holds 12 and the
Mk. II (perforated). I N cylinder). tor holder). other 6 charges.) I NJ

Guncotton, dry, primers,
Mine 9 oz.„ Mk. I ICI

Guncotton, dry, charges, priming,
Mine, 24 lbs., Mk. I ILI

Cylinder, guncotton, charge, priming,
Mine, 24 lbs., Mk. I ILI

(two perforations). Guncotton, day charges, priming,
21 lbs., Mk. III	 C I

Cylinder, guncotton, charge, priming,
21 lbs., Mk. III	 IC I

Box, guncotton, dry, charges, prim-
ing,	 Mine,	 21 lbs.	 (to	 hold	 10

II	 ,,	 Mk. III NI
(one perforation),
Mk. III	 N

,P

(unperforated).

Guncotton, dry, oharges, priming,
Mine, spherical, 24 lbs., Mk. I

I NI

Cylinder, guncotton, charge, priming,
Mine, spherical, 21 lbs., Mk. I
I N j (Tin.)

charges.) I C

Guncotton. dry, primers, Guncotton, dry, charges, priming, Cylinder, guncotton, charge, priming, Box, guncotton, dry, charges, prim-
Mine, 1i lbs., Mk. I ILI

(two s rforations).
Mine, 44 lbs., Mk. I	 ILI	 (i.e.,
3	 rimers in a c • tinder).

Mine, 41 lbs., Mk. I ILI (Tin.) ing,	 Mine,	 44	 lbs.	 (to	 hold	 4
charges.)	 L

Guncotton Yarn is issued 2 oz. in a tin oylinder, 8 cylinders in " Box, guncotton, dry, yarn." I C J
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PROPERTIES OF WET GUNCOTTON.

Wet guncotton contains 20 parts of water to 100 parts of dry
guncotton, or about 16'5 per cent.. moisture.

The wet. guncotton in torpedo warheads contains 22'5 parts water
to 100 parts of dry guncotton.

Guncotton in its Service forms cannot be kept for any length
of time in a large volume of water because the compressed slabs would
disintegrate. The guncotton, however, would suffer no chemical
change, and, if re-pressed, would regain all its former properties.

It must be remembered that loose guncotton cannot be detonated
by means of the ordinary Service detOnators ; 16 to 17 per cent,
of moisture is sufficient to make guncotton quite 'safe from ignition,
and, at the same time, is not enough to cause the compressed slabs
to disintegrate.

A Service slab of guncotton, if put on to a fire, only smoulders
away as the outer portions become dry.

A rifle bullet fired into wet guncotton will not fire it.
At the same time it can be used in the wet state for demolitions

RS it can be readily detonated by suitable means.
These properties make wet guncotton a very safe explosive for

military purposes.
Wet guncotton can be detonated by fulminate of mercury, but a

considerable amount of the latter must be used.
As it is not desirable to carry or handle large quantities of fulminate

the safest and most convenient way is to detonate a small quantity
of dry guncotton, in close contact with the wet, by means of a small
Service detonator.

The weight of dry guncotton that has to be used depends on the
amount of wet guncotton to be detonated.

Wet guncotton, when detonated, is rather more powerful in its
effects than dry.

This is because the detonating wave is passed throughout the
mass more readily by the water in the interstices than by the air which
fills up the spaces in dry guncotton.

Wet. guncotton may be dried by exposing it to the air of a dry
room till it ceases to lose weight ; on no account must. artificial heat
be used to evaporate the moisture.

Wet guncotton can be sawn to shape or drilled with the utmost
safety, care being taken to keep the cotton thoroughly wet during
these operations.

Wet guncotton keeps very well now that wood and felt packing
pieces, &c., which encouraged fungus and bacilli to form, have been
done away with.

The dipping of slabs in carbolic solution is to prevent the formation
of fungus, &c.

USES OF WET GUNCOTTON.

Wet guncotton is used for demolitions in the field and in torpedo
warheads and mines.
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Forms in which Wet Guncotton is used.

Wet guncotton is issued in the form of slabs. There are five
different slabs in the Service, varying in weight from 14 oz. to 2i lbs.

The nomenclature is shown below ; for detailed particulars see
table and Plate IL

Guncotton, Wet, Slab, Field , 15 oz., Mark I ILI.
/1 71 „ Mine or Warhead, 21 lbs., Mark I ICI.
/1 2-1 ,, Mine, 11 lbs., Mark I INI.
// 11 „ Mine, 1+ lbs., Mark I INI-
,1 11 „ Mine, 14 oz., Mark I INI•

Guncotton, wet, slab, Field, is rectangular, 6 in. by 3 in., and has
one conical perforation to take the 1-oz. Field primer.

Guncotton, wet, slab, Mine or Warhead, 2i lbs., is square, 6 in. by
61 in.

Guncotton, wet, slab, Mine, 11 lbs., is square, 41 in. by 4i in.

Guncotton, wet, slab, Mine, 11 lbs., is similar to, the 15-oz. Field
slab, but is slightly larger and has no perforation.

Guncotton, wet, slab, Mine, 14 oz., is the 1+ lbs. slab with a semi-
circle cut out of one side to fit round the priming charge cylinder
in the mine.

ISSUE AND PACKING OF WET GUNCOTTON.

Wet guncotton slabs are packed

(1) Into metal " cases," which are then packed into boxes or
into mines.

(2) Direct into " boxes " (metal-lined).
(3) Direct into torpedo warheads.
(4) Into metal-lined wooden cases, known as " Case, powder,

metal-lined, half, special."
(There is one instance in which wet guncotton is issued in the

form of " primers." See Table 3.)

Packages containing wet guncotton are always hermetically
sealed, generally by soldering on the lid.

The closing plates of the cases or metal linings and the " doors "
of warheads are fitted with a screw plug, to allow the escape of carbon
dioxide gas that may have formed, and the re-wetting of the gun-
cotton. It is to be noted that, in all cases where the weight of gun-
cotton is given independently of the package, the weight of that
material in a dry state is intended.
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The packages are :-
Box, guncotton, wet, Mine or Warhead J C J .

Field, Mark II C J .
Charges, Field, 15 oz. I L J .

Naval, 16k lbs.
7/	 7)	 'Warhead J N J •

Case	 „	 ,5 Slab, Field I L I .
Cases, guncotton I N J , Nos. 1 to 5.
Case, powder, metal-lined, hall, special.

Box, guncotton, wet, Mine or Warhead, Marks II* and III I C J ,
holding 20 slabs, was formerly known as the 50-lb. box ; it is of wood,
with a tinned copper inner case, black lacquered inside and out ; in
the Iid is a screw-plug, the removal of which allows access to the plug
in the inner case ; on the closing plate of the latter is a label showing
the weight of the copper case and its contents, and the limits of
increase or decrease in weight (± 2 per cent. of the weight of the wet
guncotton) allowed at inspections.

Stencilled on the wooden lid is the nature and the number of
slabs in the box, place and date of manufacture, and test number
of the guncotton, and the gross weight.

Packing pieces of corrugated tinned copper, black lacquered, are
used in the inner case ; they were formerly of wood.

These also serve to keep the heat of the soldering iron from the
guncotton.

Box, guncotton, wet, Field, Mark If ICI is similar in all respects
to the above, except as regards size and details of packing pieces.

It bolds 14 slabs, Field, 15 oz.
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Box, guncotton, wet charges, Field, 15 oz., Mark I J L .—These
boxes are made of deal with elm ends, the bottom secured with brass
screws. To each end is attached a copper wire handle secured by
means of cleats. The interior of the box is divided into 16 partitions,
each to hold one " Case, guncotton, wet slab, Field." The top is
secured by brass screws.

Case, guncotton, wet slab, Field, Mark III I L I is made of tinned
copper, to contain one " Slab, Field, 15 oz." The lid of the case is
secured by means of a soldered strip, similarly to fuze cylinders. It
has a small loop on top for lifting, and a screw plug for re-wetting,
and is fitted with a tinned copper packing piece.

Mark II differs from the above in having a wood packing piece,
and is -T.• in. shorter.

Mark I had no screw re-wetting plug, and was closed with a tape
band.

Guncotton, wet charges, Naval, 161 lbs., Mark IV is used for out-
rigger torpedoes, and for general demolition purposes.

The present pattern, Mark IV, consists of a tin cylinder about
14 in. high, and the same diameter.

Two holes pass completely through the cylinder—one in the axis,
the other parallel to it ; the former is for attaching the case to a spar,
and the other to contain the dry priming charge. The case is painted
black inside, and contains thirty 9-oz. primers, wetted.

They are issued two in " Box, guncotton, wet, charges, Naval,
161 lbs., Mark I."

OASES, GUNCOTTON (MARK II SPHERICAL MINE), MARK II.
Nos. 1 TO 5, NAVAL.

The above cases are used for filling submarine mines. They are
made of tinned copper, shaped to fit the interior of the mine and
are packed with wet slabs. The lids of the cases are soldered on,
and are fitted with screw plugs for re-wetting the guncotton, and
handles for the purpose of removing the cases from the mine when
necessary. A small tinned copper label is soldered on to the lid
giving the number of the case, gross weight, limits of weight allowed
on examination, &c.

The No. 5 Case, which forms the centre of the charge when packed
in the mine, has a central hole to take the " Cylinder, guncotton,
charge, priming, Mine, 2+ lbs."

Case, powder, metal-lined, half, special.
Some Cases, powder, metal-lined, half, have been specially prepared

to take guncotton, by making the bottom removable, so that the
metal lining may be taken out and weighed when necessary, and
by inserting in the bung a screw plug which can be taken out to
allow of the escape of gas or to admit of re-wetting. In the wood
lid is a small hole to allow of access to this plug without opening
the lid. An arrow on the bung and another on the exterior of the
case denote when the bung is in the correct position, with the plug
under this hole. The interior of the lining is also coated with black
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paint. These altered cases are still available for packing gunpowder
if specially required for that purpose, but care must of course be
taken to see that they are thoroughly dry before inserting the powder.
After inserting the guncotton, the lining is closed by the metal bung,
which is smeared round the edge with thick luting.

Damaged guncotton.—Pieces of guncotton sometimes become
detached from discs and slabs in handling, packing and unpacking
boxes. and unloading mines. Small fragments and dust also accumu-
late in cutting and shaping slabs in loading mines and warheads. All
these should be carefully collected, and together with the solid pieces
cut oft the slabs in filling mines should be re-wetted, placed in half
metal-lined cases prepared for guncotton, and kept wetted until
disposed of.

Guncotton, wet charges, Warhead, are issued to Naval Service in
"Box, guncotton, wet charges, Warhead," containing one charge.
See Chapter VIM

STORAGE.

Wet guncotton, except in Mines, is stored in Group III, Division I.
Wet guncotton in Mines in Group IL Division II.



TABLE No. 3.—§ 14354. WET GUNCOTTON SLABS AND CHARGES WITH THEIR CASES AND BOXES.

(Except Warhead charges and certain slabs which will be obsolete when existing stock is used up.)
SLABS.

Guncotton, wet,
Slab, Field. 15 ma., Mk. I 1 L 1

ex ex ir
(rectangular, one oonical

perforation).

	 CHARGES. 
Guncotton, wet,
Charges, Field, 15 ores., Mk. I,
L (consists of one slab in the
case shown in next column).

CASES. 
Case, guncotton, wet,
Slab, Field, Mk. II or DI

L 1 (to contain one 15-
oz. Field Slab), (copper,
tinned).

BOXES.
Box, gunootton, wet, charges, Field, 15 ma.,

Mk. I L I (to hold 16 charges).

Box, guncotton, wet, Field I C I Mk. 11
(with copper tinned inner case, to bold 14

slabs, Field, 15 ozs.).

Packed in—
Box, guncotton, wet, Mino, Mks. II* and III

C I (with tinned copper inner ease : for
20 slabs, Mine, 24 lbs.).

The following boxes may still be met with, but
no more are to be made :-

Box, guncotton, wet., Mine, Mk. II I C
(wire handles).

Box, guncotton, wet, Mine, Mk. II I N I
(wire handles).

Box, guncotton, wet, Mine, Mks. II* and III
I N 1 (wire handles).

For filling naval mines,
the slabs are paokod in
Cases, Guncotton I N
Nos. 1 to 5.

(These cases are of
tinned copper, with
screw plug for re-
wetting.)

A number of oases aro
then packed into the
mine.

The slabs are out to shape and packed into the
Warhead of a torpedo.

*Guncotton, wet.
Slab, Mine, 21 lbs., Mk. I ICI

61' x 64' x 3r 
Guncotton, wet,

Slab, Mine, 14 lbs., Mk. I I N
41" x 4r x 1" 

Guncotton, wet,
Slab, Mine, 11 lbs., Mk. 1 I C 1

x	 x 11'
Guncotton, wet,

Slab, Mine, 14 ozs., Mk, I IN(
64" x 3 134' x ir with semi-
circle out to radical .88".

*Guncotton, wet,
Slab, Warhead, 2i lbs,, Mk. I 1 C

x 64' x 11'

Box, guncotton, wet, charges, Naval, 161 lbs.,
Mk. I INI (to hold two " Guncotton,
Wet, Charges, Naval ").

Guncotton, wet.
Charges, Naval, 161 lbs., Mk.
IV N I (consisting of 20 whole
and 10 cut primers, packed in
cylindrical tin ease: the primers
aro the (hoz, rimers, wetted).

* These slabs are identical in size and shape and will'in future bo designated " Guncotton, Wet Slab, Mine or Warhead, Mark I (Cl."
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CHAPTER V.—CORDITE.

COMPOSITION ; MANUFACTURE ; GENERAL PROPERTIES ; CORDITE
M.D. COMPARED WITH CORDITE, MARK I ; CORDITE IN THE GUN ;

. CORDITE IN STORE ; ADVANTAGES AND DISADVANTAGES ; FORMS
IN WHICH ISSUED ; NOMENCLATURE ; EXAMINATION AND
TESTING ; PACKING ; STORAGE.

Cordite was introduced into the Service in 1893. It consists
of nitroglycerine, guncotton, and mineral jelly (vaseline), incorporated
together and gelatinized with the aid of a solvent, namely, acetone.
The mineral jelly was originally added to act as a lubricant and to
waterproof. It acts further as a stabiliser.

There are two natures of cordite in the Service :—
CORD/TE.—Commonly known as Cordite, Mark I (though

this is not its correct nomenclature).
CORDITE M.D.—Standing for " Modified."

The proportions of the ingredients are :—

Mark 1.	 M.D.

Nil rogiy-corine 58	 30

Guncotton 37 05

Mineral jelly 5 5

MANUFACTURE OF CORDITE.

The system of manufacture, as carried out at Waltham Abbey,
is briefly as follows :—

Drying the guncotton.—The guncotton is brought to the drying
stoves in the form of cylindrical " primers," 3 in. in diameter and
5 in. long, which contain 48 to 50 per cent.. of moisture.

The primers are placed on copper wire racks in the stoves ; warm
air is blown into the stove, and the temperature kept at about 40' C.
(104° F.).

The guncotton is dried down to 0 . 5 per cent. of moisture, the
process lasting about 100 hours.

Weighing.—When dry and cool the guncotton is weighed into
bags made of rubber-fined canvas.

Adding the nitroglycerine. —The nitroglycerine is measured, not
weighed ; this method offers great advantages, as great accuracy
is obtained with less risk and inconvenience. It is run from the filter
tanks into fixed head burettes, and from the burettes on to the gun-
cotton in the bags ; the dry guncotton cylinders absorb the nitro-
glycerine, but the latter is not evenly distributed through the gun-
cotton.
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Mixing the N.G. and guncotton.—The contents of the bags are
mixed by rubbing through Fin. mesh leather sieves into canvas
bags.

The mass is now known as " Cordite, or Cordite M.D. paste,"
according to its composition.

Incorporating.—The incorporating machine is an iron box, open
at the top, and with the bottom shaped to form two semi-circular
troughs, in each of which a spindle with propeller-shaped blades
revolves ; the trough has a cooling jacket.

Two men manage the operation as follows :—The spindles start
revolving, and one man pours acetone on to them from a can like
a watering can (i.e., with a " rose ") ; the other operator puts the
cordite paste into the troughs gradually, the acetone being con-
tinually sprayed on ; the mixture is being continually squeezed
between the blades. When the charge is all in, a metal cover is put
on, and the incorporating goes on for 3 hours.

Cordite requires 19 per cent, acetone and Cordite M.D. 37 per cent.
and 3 per cent. of water. The water prevents the strands sticking
together after pressing.

Addition of mineral jelly.—The mineral jelly (5 per cent.) is then
added, and the machine set to work for another 3 hours for cordite
M.D. and 2 hours for cordite.

The " dough," as it is now called, is put in bags, and removed to
the press houses.

Pressing into cords.—This is done in hydraulic presses ; the dough
is placed in a cylinder, and rammed tight with a wooden rammer ;
the cylinder is then put into the press and the cordite squirts through
muslin resting on a 100 mesh bronze gauze (which retains small foreign
bodies, such as chips of wood from the guncotton) and then through
dies ; the number of dies is three in the case of size 45, and more in
the smaller sizes. The pressure on the dough is about 2 tons per
square inch. It is cut to length as it emerges from the press, and is
laid in trays for the next process. Some of the smallest sizes are
wound on drums.

Drying or stoving.—Almost all the acetone (85 per cent.) is driven
off by keeping the cordite in the stoves at 110° F. for a period which
varies with the diameter of the cords. Fifty per cent. of the acetone
is " recovered " by drawing the air from the stoves through a sodium
bisulphate solution. M.D. requires longer than Mark I because,
being harder, it retains the solvent more. M.D. size 45 requires
38 days, size 32 requires 3 days, M.D.T. 5-2 12 days.

Blending.—As the trays come from the stoves the cordite from at
least. 6 trays is packed in cases, each holding about 100 lbs. ; when
about 25 cases have been filled they are blended into another 25 cases,
so forming a blend. Multiples of these blends are blended together
to form a lot, which is issued to the Service.

Size 3f small-arm cordite is blended as follows :-10 single-strand
reels are wound off simultaneously on to a larger reel, and then six
of the 10-strand reels are wound off simultaneously on to a drum.
When the reeling is completed the ends of the 60 strands are secured
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The exudation of mineral jelly is due to cordite being kept at high
temperatures.

Neither sweating nor the exudation of the mineral jelly injuriously
affects the cordite.

Stability of cordite. —Cordite is not a thoroughly stable substance.
It begins to deteriorate from the day it is made, and, if kept long
enough, would eventually ignite spontaneously,

The higher the temperature at which it is stored the more rapid
the deterioration.

For these reasons all cordite, except that in small-aim ammunition,
is periodically inspected and tested, and, to give the cordite a long
life, it should not be stored in magazines. whose temperatures habitually
exceed 70° F. ; at the same time it must not be exposed to low tempera-
tures, as this gives rise to "sweating."

Contact with metals, especially iron and wood, affects the stability
owing to the oxidising action set up, and lower nitrates are formed
which are unstable.

PROPERTIES OF CORDITE M.D. COMPARED WITH THOSE OF CORDITE,
MARK I.

Cordite M.D. is harder and more brittle.
It is slower burning, therefore a smaller size is used in a given

gun to obtain the same ballistics as with Mark I.
A heavier charge has to be used, as the explosion temperatures

are lower than with Mark I and therefore the pressures are lower.
Since the explosive temperatures are lower, due to there being

less nitroglycerine in M.D.. the rifling of a gun may be expected to
last some three times as long as when firing Mark I cordite.

M.D. is rather more difficult to ignite.
M.D. does not keep quite so well as Mark I, probably owing to

the hardness of the material, which prevents the distribution or escape
of any local deterioration.

CORDITE IN THE Gt.m.

For the same muzzle velocity a smaller charge of cordite is required
than of gunpowder, owing to the greater volume of gas produced
by it and the high temperature.

Cordite is very slow burning compared with gunpowder, and on
this account the maximum pressures are comparatively low and the
pressure on the projectile in the bore is well sustained.

The rate of burning of a charge of cordite depends on the diameter
of the cords ; with equal weights a large size presents less superficial
area than a small size, and so, other things being equal, a charge of
large size cordite burns more slowly than one of small. Charges in
a gun are difficult to ignite, and an " igniter " of guncotton yarn or
fine grain powder is used to extend the flash from the tube.

The effect of the temperature of the charge before firing on ballistics
varies with every gun ; it varies inversely with the specific volume.
and so is more noticeable in Q.F. guns. One degree Fahrenheit
rise in temperature of the charge increases the M.V. by 1 to 3 . 5 fa.
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Great erosion of the bore is caused by the extremely high tempera-
ture of Cordite, Mark I, due to the large percentage of nitroglycerine
which it contains ; to minimize this, Cordite M.D. was introduced.
containing only 30 per cent. of nitroglycerine.

All cordite has a tendency to cause excessive rusting of the bore ;
this is due to the high temperature and to the oxides of nitrogen
formed on explosion.

Back flush is due to the products of combustion (carbon monoxide
and hydrogen) meeting the air at the muzzle, as soon as the projectile
leaves, and burning down the bore. As soon as the breech is opened
a flame issues.

This is particularly noticeable with heavy guns, especially when
firing to windward.

The heavier guns used in the Navy are fitted with an air blast
which blows up the bore before the breech is opened. With field
guns back flash is not sufficiently serious to call for special orders,
but with any heavier guns the detachments are warned against
standing in rear of the breech or exposing naked cartridges to the
flame.

CORDITE IN STORE.

,Sweating.—Neither sweating nur the exudation of the mineral
jelly injuriously affects the cordite.

If sweating occurs in made-up cartridges, no action need be taken ;
if it appears on cordite in bulk, the cordite should not be handled
tilt it recovers its normal state, whicn it will do by the re-absorption
of the nitroglycerine if its temperature is kept above 45° F.

To distinguish the exudation of nitroglycerine from that of mineral
jelly, wipe a stick of the cordite with a strip of clean blotting paper,
so that the stain from the exudation appears about the centre of the
strip ; then, in some comparatively dark place, hold the strip in a
horizontal position and light it at one end. If the exudation is of
nitroglycerine, the flame will travel faster and become distinctly green
on reaching the stain.

A waterproof (or non-absorbent) paper lining is placed in all boxes
or cases containing cordite in bulk.

Effect of zinc chloride.—The flux of zinc chloride formerly used
in soldering cylinders and cases for E.L. cartridges affected the stability
of the cordite and caused yellow stains and deterioration of the silk
cloth.

The use of this flux has been discontinued.
Effect of cordite an silk cloth of cartridges. ---In some cases slight •

deterioration of cordite has caused discoloration and rotting of the
silk cloth.

Effeot of gunpowder on cordite.—The sulphur in gunpowder in
close contact with cordite was considered to have a bad effect on
the stability of the latter, hence the introduction of S.F.G.' (sulphurless
gunpowder), but on reconsideration it was found that the deleterious
effects were exaggerated, and the use of is now reverted to.



Magazines.—Owing to the liability of cordite to spontaneous
ignition, it is laid down that cordite in bulk should not be stored
in magazines, the temperature of which habitually exceeds 70° F.
The temperature of magazines containing cordite in bulk before
filling into cartridges should not be allowed to fall below 45° F. if it
can be prevented.

Examination and testing of cordite (see Regulations for A.O.
Services, Parts II and III).—Samples of all cordite, except that in
small-arm ammunition, are periodically examined and tested.

ADVANTAGES AND DISADVANTAGES OF CORDITE.

To sum up, cordite possesses the following advantages :—
It is smokeless.
It is safe, as it will not explode unless confined.
It is not affected by moisture.
It is a better propellant than gunpowder, since a smaller weight

of it is required and maximum pressures are lower.
The chief objections to its use are :-

Erosion of the bore.
The bright muzzle flash.
Back flash.
The ballistics of a charge are affected by temperature.
Sweating.
Deterioration.

FORMS IN WHICH CORDITE IS ISSUED.

Cordite, both Mark I and M.D., is generally in the form of sticks
or cords, circular in section.

Cordite, M.D.T.—M.D. cordite is also made in the form of tubes,
the object being to obtain a more constant burning surface, and
therefore more constant evolution of gas. This is known as Cordite
M.D.T. At present there are only a few cartridges in the Service made
up of M.D.T. cordite.

Cordite cylinders.—Mark I cordite is pressed into cylinders, all of
which are 1 in. internal diameter. They are made 4 in. long with
walls - 2 in., •15 in., •1 in. or . 05 in. thick to support Marks III and IV
1f-oz. igniters in Q.F. or Q.F.C. cartridges, also 2i in. long with walls
'05 in. thick to support Marks I and II 10 dram igniters for M.D.
cordite charges in the Q.F. 12-pr., 12 and 18 cwt. cartridges, or the
Mark I 8-dram igniter in the Q.F. 14-pr. cartridge.

Sliced cordite.—Cordite for - 303 blank ammunition is prepared
by slicing size 20 into thin flakes ; it is known as " Sliced Cordite."

Cordite size 1, cut to a length of '05 in.. is issued for pistol cartridges.

NOMENCLATURE.

All lots of cordite from each manufacturer have consecutive
numbers, irrespective of size, and one or more initial letters to identify
the manufacturer. Some early issues of Waltham Abbey cordite had
only the lot number and no initial letter.
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To identify cordite completely, it is only necessary to quote the
initial letter and lot number, except in the case of lots of Waltham
Abbey manufacture numbered 1,757 and below, when the size must
also be stated.

Former designation.—Cordite used to be distinguished as follows :—
(a) When made in specified lengths, by a fraction the numerator

of which represented the diameter in hundredths of an
inch of the hole in the die through which the cordite is
pressed, and the denominator the normal length of the
sticks in inches.

With M.D.T. cordite the numerator gave in hundredths of
an inch the mean external and internal diameter of
the finished cordite.

The nominal length is the mean specification length.
(b) When made in indefinite lengths (to be cut as required) by

a number representing the diameter of the die as
before.

Present designation.—Cordite is now distinguished as follows :-
Cordite, Mark I and M.D., by a number representing in

hundredths of an inch the diameter of the hole in the
die through which the cordite is pressed, and the length
of the sticks is shown in detail appended to designation.

Example :-
Cordite RD., size 37, length 31 in.
Cordite M.D.T., size 20-10, length 7 in.

EXAMINATION AND TESTING OF CORDITE.

(See Regulations for A.O.D. Services, Parts II and III.)

Samples of all cordite. except that in small-arm ammunition, are

periodically examined and tested.
The cordite is examined for general appearance, colour, smell

and sweating. Deteriorated cordite may be more brittle, and is
usually darker than new cordite, sometimes having a reddish-brown
translucent appearance ; it has a sour smell.

Testing.—The tests for stability are the " Abel Heat Test," and
the " Waltham Abbey Silvered Vessel Test."

All samples are tested by the heat test, and it is only when this
test shows the stability of the cordite to be " doubtful " that the
silvered vessel test is applied. The heat test only lasts a few minutes,
but the silvered vessel test is much more elaborate, and may take
ten days or more to complete, the cordite being under test the whole
time—day and night.

M.D. cordite is not silver vessel tested.
Heat test.—In the heat test a small quantity of finely ground

cordite is kept at 160° F. in a test tube ; the length of time which the
evolved gases take to discolour a sensitive test paper affords a measure
of the stability of the sample.

Silvered vessel test.—In the silvered vessel test, a quantity of
ground cordite is kept at 80° C. in a vacuum jacketted and silvered
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flask, till a spontaneous rise of 2° in the temperature indicates
decomposition.

From this latter test an estimate as to how many years cordite
will remain serviceable can be arrived at.

PACKING.

The following cases and drums are used for packing cordite in
bulk :-

Case, cordite, 100 lbs., Mark V is a wooden box about 40 in. by
17 in. by 9 in.

Case, cordite converted is a 100 lb. prismatic powder case converted,
the zinc lining being removed.

Drum, cordite, transport is used for small sizes of cordite when
not cut to length.

Case, cordite, drum, is a square wooden box in which the above
drum is packed.

Barrel, special transporting cordite is now used for transporting
small sizes of cordite on drums to India.

In tropical stations cordite in bulk, or cordite cartridges, are always
packed in hermetically sealed packages.

Small irregular quantities are packed in " Cases, powder,
cylindrical," or " Cylinder, cartridge," of convenient size.

The cordite is wrapped in non-absorbent paper to prevent contact
with metal.

Cases, powder, 100 lbs., Marks IV* and V may be used, the cordite
being wrapped in non-absorbent paper.

Case, Cordite, 100 lbs.

Case, cordite, 100 lbs., Mark V ICI is for cordite in bulk ; it is
a rectangular wooden box, of greater length than the 100 lbs. powder
case ; on the under side of the lid, running round near the edge, a
strip of fearnought (a sort of felt) is secured, to make a tight joint
when the lid is screwed on.

There is no metal lining, but non-absorbent paper is used to keep
the cordite from touching the wood of the box.

The bottom is strengthened by two battens, which also serve to
provide an air space between the cases when stacked in tiers.

A number of grooves are cut inside the case, in which movable
partitions may be placed to suit different lengths of cordite.

A circular recess at the junction of lid and body is provided for
.a sealing label.

The box is painted " khaki " colour.
The Naval cases have the letter " N " cut at each end.
The cases are as a rule of deal, but L.S. cases for India and East

and West Africa are of teak.
Copper wire handles are fitted at each end.
The earlier Marks of this case differ in dimensions and number of

grooves, and had rope handles.
(n 11123)



34

Case, Cordite, converted.

Case, cordite, converted, Mark I I N I .—The lining is taken out of
the 100 lbs. powder ease, the lid prepared with fearnought, the case
painted and lined with non-absorbent paper.

Case, cordite, converted, Mark III C .—This case differs from
Mark I in having two sets of grooves cut in the sides.

Drum, Cordite, transport.

Drum, cordite, transport, Mark 1, and Case, cordite, drum, Mark I
are used for packing and transport of Cordite, Mark I, sizes 5 and 3,
Cordite M.D., sizes 2f and 41, and M.D.T. 4-2 and 5-2 when not
out to length.

The drum is a tinned iron cylinder, 8 in. in diameter and about
-22f in. long. To each end a tinned iron-flanged ring is secured with
copper rivets.

Case, Cordite, drum.

The case is a square deal box strengthened by wood battens and
provided with cleats and copper wire handles. On the inside of the
top and bottom four wood corner pieces are secured, which fit over
the flanges of the drum and steady it.

The lid is attached by screws.

Barrel, special, transporting cordite.

Barrel, special, transporting cordite is used for transporting Cordite,
sizes 31 and 3 on special wooden drums to India. It is a machine-
made barrel of deal, length 26 in., diameter of bilge 17 in., diameter
of head 151 in.

The heads are in three and sometimes in four pieces ; the middle
piece is of deal and the cants of oak ; on the inside of the head is
secured, with four iron screws, a conical disc of deal 81 in. diameter ;
these discs fit in the end of the drums, and prevent shaking during
transport.

It is bound with 14 ash hoops—four on each chime, and three on
each quarter. There are two dowels in bottom end to support the
back head.

STORAGE,

Cordite is stored in Magazines in Group I, Division Is.
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CHAPTER VI.—MISCELLANEOUS EXPLOSIVES.

BALLISTITE.

Ballistite is a mixture of about 50 per cent, nitroglycerine and
50 per cent, soluble nitro-cellulose, with or without the addition of
a small percentage of camphor or aniline. It was originally gelatinised
by passing the mixture between hot rollers ; it is, however, sometimes
incorporated with the aid of a solvent, i.e., benzol.

Ballistite was used in the earliest cartridges for Q.F. 15-pr. and
2•95-inch and B.L. 9'45-inch Howitzers.

It is classed for storage in Group I, Division IA.

BLASTING GELATINE.

Blasting gelatine is made by dissolving finely divided soluble
nitro-cellulose in nitroglycerine. The product is a gelatinous mass the
colour of honey, and varying in consistency from a 'tough leather-like
substance to a jelly. It contains 93 to 95 per cent. of nitroglycerine,
and is a most powerful explosive. It is practically unaffected by
water, and can be detonated by a Service detonator. It is made up
in cartridges, and is used for blasting purposes only. It is classed
for storage in Group I, Division II, and should not be stored in a
magazine the temperature of which exceeds 120° F.

COMPOSITION EXPLODING OR TETRYL.

Composition exploding is a pale yellow substance, and is used in
powder form, also in compressed pellets in Fuzes Nos. 18, 19, 19A,
44 and 45, and in the compressed form in some H.E. shell.

Its composition is secret.
Packing.--It is packed in the same manner as picric powder, and

the barrels are marked in the same way, but in red.
For storage it is classified in Group I, Division I.

COMPOSITION PRIMING.

Composition priming consists of 60 per cent. mealed R.F.G. 2

powder and 40 per cent. guncotton dust.
It is used in some electric tubes, fuzes and primers to form an

easily ignitable priming round the electric bridge.
It is stored in Group II, Division IA.

DYNAMITE.

Dynamite is a brown pasty mass consisting of a siliceous earth,
called "Iiieselguhr," impregnated with about 75 per cent, of nitro-
glycerine. In actual contact with water the nitroglycerine at once
separates from the earth. Like most other nitroglycerine mixtures
it freezes at about 40° F., and, in its frozen state, is, under ordinary

(B 11123)	 c 2
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circumstances, less liable to explosion from detonation or percussion
than when thawed, but more susceptible to explosion by simple
ignition ; should any of the nitroglycerine have exuded, the dynamite
cartridges are much more sensitive to explosion by a blow. Dynamite
must not be exposed to the rays of the tropical sun. It can be
detonated by a Service detonator. For storage it is classed in Group I,
Division II, and should not be stored in magazines the temperature
of which exceeds 120° F.

FULMINATE OF MERCURY.

Fulminate of mercury.--There are two varieties—white and brown
—the former is the purer of the two.

It is prepared by the action of alcohol on a solution of mercury in
nitric heid.

In the dry state it detonates readily and with great violence when
rubbed, struck, or heated to about 190 ° C. (375° F.).

Contact with sulphuric or nitric acids also causes its detonation.
It is too dangerous a substance in the dry state to store in bulk.
In explosive factories it is kept under water, and is then practically

harmless. Small quantities are carefully dried as required for use.
It is possible to ignite small quantities if quite unconfined ; it

then burns with a very bright flash.
Its sensitiveness to friction and percussion makes it a suitable

ingredient for cap composition, &c.
The white fulminate is used alone, in most of the detonators for

guncotton, for lyddite in hand grenades, and in the detonators of
Fuzes Nos. 18, 19, 19A, 44 and 45.

The brown is used mixed with other substances in—caps, friction
tubes, &c.

The flash given by fulminate of mercury by itself has not a
sufficiently high temperature, and is too sudden to ignite the powder
in igniters ; it is therefore mixed with other substances which prolong
the flash.

Fulminate of mercury is not stored in bulk in the Service.

FUZE, INSTANTANEOUS.

Fuze, instantaneous, Mark ill I L I , consists of two or more
strands of quick-match, enclosed in a tube of waterproof tape, round
which cotton is twisted, the whole being contained in a gutta-percha
covering. The gutta-percha covering is braided with yellow worsted
and varnished orange on the outside. This readily distinguishes it
from the safety fuze. It burns at the rate of about 30 yards per
second, so is practically instantaneous. It can easily be ignited by a
portfire or vesuvian, but it is unsafe to hold it in the hand when
lighting it as may be done in the case of safety fuze.

Mark 1, which differed only in minor details, may be known by
its being unpainted. Mark II is obsolete.
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It is issued in 100-yards lengths on a wood or tin reel, packed in a
zinc box.

Instantaneous fuze is used for hasty demolitions with No. 8
detonator.

It is stored in Group I, Division IB.

FUZE, SAFETY.

Fuze, safety, No. 9, Mark II C F , consists of a train of F.G.
powder enclosed in jute yarn, contained in a flexible tube of water-
proof composition, covered by waterproof tape. It burns 90 + 15
seconds per yard. The rate of burning is shown on the label of the
cylinder. It is easily ignited by a portfire or vesuvian, but not
always by a lighted piece of paper. To prepare the fuze the gutta-
percha must be removed by an oblique cut, and the powder laid bare,
both at the end in contact with the charge and at that which is to
be ignited.

Colour, black.
Old fuze should be tested before use, as it sometimes deteriorates,

and instances have occurred where it has burned much too rapidly.
It is issued in tin cylinders containing 8 fathoms each.
It is used for hasty demolitions, with Nos. 8 and 15 detonators,

in rockets, &c.
Stored in Group II, Division Ia.

GELIGNITE.

Gelignite, or gelatine dynamite, is blasting gelatine with the
addition of an absorbing powder, consisting of saltpetre and wood
meal.

It is made up in the form of cartridges and is used for blasting
purposes only.

Gelignite, which is less violent in its action than blasting gelatine,
is now largely used in commerce. It is classed for storage in Group I,
Division II, under similar conditions to dynamite.

LYDDITE.

Lyddite is picric acid that has been fused at about 280 0 F. and
allowed to solidify ; it is thus brought to a much denser form, with
long interlacing crystals.

In this state it can be more easily detonated.
Lyddite can be detonated by the direct action of fulminate of

mercury, but some substances chemically related to it—picric powder
or T.N.T.—is more effective, and a space is always left in lyddite
shell to take an exploder of one of the above substances.

Detonation of lyddite is uncertain when the exploder is fired by
the flash from gunpowder only, the usual method now employed
being to fire a small quantity of F. of M. in the fuze ; this detonates
the C.E. in the fuze which passes on the detonating wave to the
exploder and to the lyddite.

Lyddite is dark yellow in colour.
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It is used as the burster in practically all small common and in
some A.P. shell, and in the hand grenade.

It is not affected by moisture.
Picric acid, or Tri-nitro-phenol, is a pale yellow crystalline sub-

stance, formed by the action of nitric acid on phenol (or carbolic
acid).

It was used in the dyeing industry many years before being adopted
as a Service explosive. When closely confined or brought to a dense
state by fusion it can be detonated. (See Lyddite.)

It can be fired by percussion.
With some bases it forms picrates, most of which are more sensitive

to percussion or friction than itself.
Lead picrate is especially sensitive.
Picrates will act as detonators to any picric acid within reach of

their explosive influence, and therefore great care must be taken to
prevent picric acid or lyddite coming in contact with certain metals,
metallic oxides, lime, rust, verdigris, &c., as picrates may be formed.
There is no action between picric acid and tin or aluminium.

Packing and storage.—Picric acid is packed in rubber bags in
powder barrels.

The barrels have a band of yellow ochre, 1 in. wide, painted round
the bilge, and are stencilled on the top with the words, " To be used
for picric acid only," also in yellow ochre.

Stored in Group I, Division III.

PICRIC POWDER.

Picric powder is a mixture of 43 parts ammonium picrate and
57 parts of saltpetre.

Ammonium picrate is formed by the action of ammonia on picric
acid. It is very stable and quite insensitive to shock, and when
ignited, unconfined, only burns, but when mixed with saltpetre and
confined can be readily detonated.

Picric powder is used to form the detonator, or, as it is technically
termed, the exploder, in most lyddite shell.

The ingredients are thoroughly mixed together in the dry state ;
first issues of picric powder were granulated in the same way as gun-
powder.

Picric powder readily picks up moisture ; when damp it is useless
as a detonator.

Packing and storage.—It is packed in the same way as picric acid,
but the barrel has a blue band painted round it.

Stored in Group I, Division II.

QI7ICK-MATC11.

Quick-match is made of cotton wick boiled with a solution of
melded powder and gum, and afterwards dusted over with mewled
powder before it is quite dry.

Unenclosed it burns at the rate of about 1 yard in 13 seconds ;
when enclosed in a tube of any kind it burns much more rapidly, the
pressure causing the gas to rush forward and fire the whole length
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practically simultaneously. Quick-match is made up in paper or
calico tubes when this rapid action is required, and when so made
up is termed a " leader."

The proportions of powder, &c., vary with the number of threads
in the wick. Quick-match is largely used for priming in rockets,
detonators, &c.

It is demanded by weight and issued in hanks in metal-lined cases.
It is stored in Group I, Division I.

SLOW-MATCH.

Slow-match is made up of pure hemp slightly twisted and boiled in
a ley of water and wood ashes in the proportion of water 50 gallons,
wood ashes 1 bushel ; this serves for 100 lb. of yarn. It burns at
the rate of 1 yard in 8 hours ; it is used for lighting portfires, &c.
Slow-match may be equally well made by boiling in a solution of
8 oz. saltpetre to 1 gallon of water.

It is issued in skeins or parts of skeins, placed in a case with other
stores. When large quantities are demanded it is issued in bales
Or casks. It should be demanded by weight ; about 4 yards go to
1 lb.

Stored in Group II, Division IA.

SMOKE COMPOSITION.

Smoke composition is used in the practice shell for the Q.F. 4' 5-inch
Howitzer.

It is composed of a mixture of :-
Lead sulphate.
Tin oxide.
Aluminium powder.
Naphthaline.

When the gunpowder burster of the shell is fired the ingredients
of the smoke composition are vaporized, and then condense, forming
a dense white smoke.

The particular substances in the mixture are used because of their
smoke-producing qualities, and because the mixture formed is safe
against prematures caused by the shock of discharge.

Smoke composition is not stored in bulk.

SoNrrE.

Sonite is a mixture of guncotton and soluble nitro-cotton, with
the addition of 1 per cent. of mineral jelly.

It is made in tubular form, and has been tried for smokeless blank
cartridges. For storage it is classed in Group I, Division II.

TONITE.
Tonite, or nitrated guncotton, is guncotton mixed with about an

equal weight of barium nitrate.
This mixture is compressed into cylinders weighing about 34 ozs.,

with a recess at one end to take the detonator.
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The cylinders are wrapped in paraffined paper and then dipped
in molten paraffin wax.

The nitrate supplies the extra oxygen needed for the complete
detonation of guncotton.

Therefore tonite can be used for mining purposes, since no poisonous
carbon monoxide is formed.

Tonite is a safer explosive than guncotton ; it burns very slowly
and without the least danger of explosion.

It is waterproof.
It is used in the Service in rockets :—

Rocket, Sound, 11• lb., Mark III, and
Rocket, Light and Sound, 1 lb., Mark 1.

Packing.—Tonite is packed, 50 cartridges in a quarter M.L. case,
with a rectifier in a leather pocket.

Storrd in Group I, Division II, and should not be stored in
magazines the temperature of which exceeds 120° F.

TRI-NITRO-TOLUENE, OR TROTYL.

Tai-nitro-toluene, or T.N.T., is used as an exploder for certain
lyddite shell, both in the form of a brown powder and in a compressed
condition.

It is formed by the action of nitric acid on toluene (C 7H5), which
is like benzine, and is obtained from coal-tar. It is neither difficult
nor dangerous to make ; it behaves as a very stable substance when
exposed to the air under varying conditions of temperature (— 10°
to 50° 0.) for several months. It melts at about 180° F.

It cannot be exploded by flame, nor by heating it in an open
vessel. It is only slightly decomposed by strong percussion on an
anvil.

It does not form metallic salts as picric acid does.
A fulminate detonator produces the best explosive effect, but it

must be in the compressed form and strongly enclosed to be com-
pletely detonated.

It is slightly soluble in hot water ; it is decomposed by dilute
alkalies and alkaline carbonates.

It does not pick up moisture.
Trotyl is packed in barrels in the same way as picric powder ;

and the barrels are marked in a similar manner, but in light green.
Stored in Group I, Division III.

SUBSTANCES USED IN THE MANUFACTURE OF EXPLOSIVES.

,•leetone is a volatile, colourless liquid. It is obtained by heating
cakium acetate.

Aluminium in a fine state of division mixed with a provider of
oxygen burns with a bright flash and produces a dense white smoke.

Barium nitrate or nitrate of baryta is used as a source of oxygen.
Its rate of combustion is comparatively slow.
It is much less hygroscopic than saltpetre.
%limn salts impart a green colour to flames.



Charcoal carbon.—Carbon is the combustible element of most
explosive mixtures, and is present, combined with hydrogen, in most
explosive compounds.

When it combines with oxygen, the heat resulting causes increased
volume of the gases produced.

Chlorate of potash is also used as a source of oxygen. As, how-
ever, it has the property of detonating on being rubbed or struck
when mixed with sulphur or sulphide of antimony, it cannot with
safety be used in the ordinary burning compositions. It would
manifestly be highly dangerous to use it instead of saltpetre—in gun-
powder, for instance. This property, however, renders it most useful
in detonating compositions, in all of which (except when fulminate
of mercury alone is used) it is to be found. In mixing these com-
positions, great care is necessary to avoid accidents from detonation.

Carbonate of copper, basic, commonly known as verdigris, gives a
blue colour to flames, and is used in blue " fires " and lights."

Carbonate of strontia gives a bright crimson colour to flames, and
is used in red " fires " and " lights."

Calomel or mercurous chloride is used in the blue lights, &c. It
increases the blue colour given to flames by copper salts.

Magnesium, in the finely divided state, mixed with a good provider
of oxygen, burns with an intensely brilliant white flame and produces
considersa ble smoke.

Naphthaline is a transparent crystalline solid derived from coal-
tar. It is inflamrrable, and burns with a smoky flame.

Powdered glass is used to increase the sensitiveness of cap com-
positions that contain no fulminate.

Red orpiment or sulphide of arsenic, when mixed with saltpetre,
burns with a brilliant white flame.

Saltpetre, or nitrate of potash, or nitre, is used as a source of oxygen.
One cubic inch of saltpetre contains about 207 grains weight of avail-
able oxygen, equivalent to that contained in about 3,000 cubic inches
of air. As most of the laboratory compositions burn in a more or
less confined space, some source of oxygen is indispensable. This
need is supplied by saltpetre, which is found in most non-detonating
compositions.

Sulphide of antimony is readily ignited by the very sudden flash
of fulminate of mercury.

When it burns it forms solid red-hot particles which are driven
on to the explosive in the cartridge, so igniting it.

Mixed with chlorate of potash it explodes violently when heated.
These properties make it useful in compositions intended to ignite
other bodies at a little distance ; thus it is used in caps, friction tubes,
ZEc.

Sulphur ignites at a low temperature (500' F.), and burns with a
long flame.

This is useful in enabling the other ingredients of the various
compositions, of which sulphur forms a part (e.g., gunpowder), to
ignite in the first place, and the heat given out by the sulphur, com-
bining with the oxygen of the saltpetre, increases the rapidity and
power of action of the whole. This substance is found in all the



42

burning compositions, and, owing to its property of detonating with
chlorate of potash, in most of the detonating compositions.

PACKAGES FOR MISCELLANEOUS EXPLOSIVES.

Cylinders, Ammunition.

Cylinders, ammunition, half and quarter barrels.—These are iron
cylinders, used for the conveyance of almost ail sorts of explosive
stores.

Dimensions :—Half-size, 19} in. by 17 in.
Quarter-size, 19 in. by 141 in.

When explosives sent by rail are packed in these cylinders they
are not subjected to such strict regulations as if sent in their ordinary
packages.

Fig. 2.
METALLIC CYLINDER AMMUNITION QUARTER BARREL.

19 in. x 141 in.
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CASE, TRANSPORT, EXPLOSIVES.

Cases, transport, explosives, Marks I* and II, are made of sheet
steel, with angle pieces of metal, and a metal framework riveted to
the top. The lid is secured by 12 screws and the joint is made by
asbestos attached to the lid. Two metal hinged handles are riveted
to the ends of the case. It is painted red.

Dimensions :---331 in. by 18i in. by 11 in.
Mark I cases are similar but have galvanized-iron wire handles.
Use.—The use of these cases is the same as that of the cylinders

above mentioned.
Fig. 3.

METALLIC CASE TRANSPORT EXPLOSIVES.
331 in. x 181 in. x 11 in.

TABLE 4.

Combustible Compositions for Laboratory Stores, fie.

FRICTION Tunns.

Copper. " T " Tubes.
Lb. oz. lb. oz.

Potash, chlorate 0 6	 Potash, chlorate of .„ 0	 6
Antimony, sulphide of 	 ... 0 6	 Antimony, sulphide of ... 0	 6
Sulphur, ground	 ...	 ... 0 04	 Sulphur, ground	 ... ••• 0	 Of

Powder, mealecl ••• 0 Of
Glass, ground .•. 0	 Of

Quae. (puirhy
lb. oz. Parts.

Potash, chlorate of 	 ... 0 6 Potash, chlorate of 16
Antimony, sulphide of 	 ... 0 6 Antimony, sulphide of 12
Sulphur, ground	 ...	 ... ❑ 04 Glass, ground	 ... 3
Powder, mealed	 ... 0 cri Sulphur, ground	 ... ••• 1
Glass, ground	 ... 0 04 Powder, mealed 1
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TABLE 4—Cont inued.

PERCUSS ION PitrxEus.

Nos. 1, 2 and 4.
Parts.

No. 3.
Parts.

Potash, chlorate of 12 Potash, chlorate of 14
Antimony, sulphide of 18 Antimony, sulphide of 18
Powder, mealed 1 Fulminate of mercury 8
Sulphur, ground 1 Sulphur, ground	 ... 1
Glass, ground I Powder, mealed	 .. 1

PETICUSSION CAPS.

S.A., M.G. Ammunition (Cordite)
and Impulse Torpedo Tubes.

Parts.
Potash. chlorate of	 14
Antimony, sulphide of 	 18
Fulminate of mercury	 S
Sulphur, ground	 1
Powder, mealed	 1

S.A.,	 1-ineh A.R. Ammuni-
tion (Powder).

Parts.
Fulminate of mercury	 6
Potash, chlorate of	 6
Antimony, sulphide of	 4

Q.F. I-pr., 3-pr., 6-pr., 2'95-inch.
Parts.

Potash, chlorate of	 12
Antimony, sulphide of	 18
Powder, mealed'	 1
Sulphur, ground ... 	 1
Glass, ground	 ...	 1

igniters, Torpedo.
Parts.

Fulminate of mercury
	

33
Potash, chlorate of
	

42
Antimony, sulphide of
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R.L. CAE'S. AND DETONATORS USED IN FUZES.

   

Ft/2es filled with
C.E.,Nos. 18,19,
19A, 44 and 45.

4 grains of ful-
minate of mer-
cury.

D.A.	 Impact,
No. 13.

1 grain of ;nettled
powder.

R.L. Caps, &c., used in most of
Percussion, Time. and T. and P.

Fuzes.
Parts.

Fulminate of mercury ... 	 6
Potash, chlorate of	 6
Antimony, sulphide of ...	 4
(Note.—The proportions of the above

ingredients vary in some of the
latest fuzes.)

     

ROCKETS.

War.	 Life Saving.
	24-pr. 9-pr.	 (Quick-burning Pellet.)

lb.	 lb.	 lb. oz.
Saltpetre, ground 64.75 8 . 75 Saltpetre, ground ... 8	 91
Sulphur, ground 14 - 75 2 . 0 Charcoal, alder, ground ... 2	 1
Charcoal, alder 20.5 2.5 Sulphur, ground	 ... 1 131

Signal.
Parts.

Life Saying.
lb. oz.

Saltpetre, ground 8 Saltpetre, ground ... 0
Charcoal	 ... 3 Charcoal, alder, ground	 ... 3 4
Sulphur, ground	 ... 2	 Sulphur, ground	 ...	 ... 2 0



Magnesium Light
(for A-lb. Light Rocket).

lb. oz.
Magnesium powder
	

1 8
Chlorate of potash
	

1 2
Nitrate of baryta
	

1 94
Oil, linseed, boiled
	

0 3

Red Star
(for 1-lb. Light and Sound Rocket).

Parts.
Chlorate of potash	 5
Carbonate of strontia	 :3
Shellac	 ...	 .. .	 2

STARS USED WITH SHELL.

Stars for all Star Shell.
lb. oz.

Stars, Ialtendiary.
lb. oz.

Nitrate of baryta 1	 41 Indiarubber solution 0 2
Nitrate of potash ... 0 13i Powder, mealed 0 5
Magnesium powder coated Saltpetre, ground ... 0 1

with paraffin 1	 2 Paraffin was 0 Oi
Add 3 per cent. bailed lin-

seed oil.
Coal•tar 0

LIGHTS.
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TABLE 4—continued.

STARS Pon SIGNAL RocKirrs.

Service.
lb. oz.

Blue.
Parts.

Saltpetre, ground ... 8	 0 Chlorate of potash	 ... , 50
Sulphur, ground	 ...	 ... 2	 0 Basic, carbonate of copper 8
Antimony, sulphide of	 ... 2	 0 Gum shellac	 ...	 ... 10
Isinglass	 ... 0	 34	 Calomel	 ...	 ...	 ... 32
Vinegar	 „,	 ... 1 quart

Green. Red.
Parts. Parts.

Chlorate of baryta 5 Chlorate of potash 6
Chlorate of potash 3 Carbonate of strontia 1
Gum shellac	 •.. I Shellac	 „,	 • • • 1

Long, and Short, G.S. and Coastguard.
lb.	 oz.

Blue.
Parts.

Saltpetre	 ... 17	 8 Chlorate of rotash 50
Sulphur ...	 4	 6 Gum shellac 10
Red orpiment ...	 1	 4 Basic, carbonate of copper 8

Calomel	 ... 32

Green. Red.
Parts. Parts.

Chlorate of baryta 5 Chlorate of potash 6
Chlorate of potash 3 Carbonate of strontia 14
Gum shellac 1 Shellac, ground	 ... 1
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TABLE 4—continued.

LIGHTS—continued.

Illuminating Wreck.
lb. oz.

Igniting Composition for G.S. and
Coloured Lights.

Parts.
Saltpetre	 ... •••	 ... 6	 0 Chlorate of potash ...	 8
Sulphur	 ... 1 12 Gum shellac	 ... 6
Red orpiment ... 0	 9 Bone charcoal	 ... 1

Carbonate of potash 1
Charcoal, alder	 ... 1

" COMPOSITION PBDilNO."
Parts,
by,

weight.
Gunpowder, R.F.G. 2, mewled	 3
Guncotton dust	 ...	 2

SMOKE COMPOSITION.

Parts.
Lead sulphate	 300
Tin oxide ...	 1,080
Aluminium powder	 240
Naphthalene	 ..•	 180

QUICK MATCH.

2 threads. 3 threads. 4 threads. 6 threads. 10 threads.
lb.	 ox. lb.	 or. lb.	 oz. lb.	 oz. lb.	 oz.

Cotton wick	 ... 2	 0 3	 0 1	 10 2	 2 2	 7
Gum arabic	 ... 0	 10i 1	 0 0	 11 0	 12 0	 13
Powder,mealed,L.G. 18	 0 26	 0 20	 0 20	 0 24	 0
Water, distilled	 ... 8 pints 12 pints 8 pints 9 pints 10 pints

lb. or.
Hemp yarn, pure, Russian lb. 100 Saltpetre, ground ... 6 0
Ashes, wood	 ... bushel 1 Sulphur, ground ...	 2 0
Water	 ... gals. 60 Powder, mewled 1 4

NIGHT TRACERS.
FRICTION COMPOSITION.

Parts.
PRIMING COMPOSITION.

lb. oz.
Sulphur	 ...	 ...	 ... 133 Mealecl powder	 ... 4 0
Sulphide of antimony	 ... 345 Saltpetre	 ...	 ... 6 0
Ground glass	 ...	 ... 300 Magneisum (fine) ... 4 0
Lamp black	 ...	 ... 137 Linseed oil	 ... 0 4
Chlorate of potash	 ... 720

The above well mixed with gum
water: Water, 1 pint ; gum arabic,
1 or..

     

ILLUMENATENO COMPOSITION.

lb. oz.
Sal tpetre	 ...	 ... 7	 0
Sulphide of antimony 3	 8
Sulphur	 ...	 ... 3 12
Magnesium (coarse) ••• 4	 4
Linseed oil	 ... ...	 2	 41
Resin	 ... ...	 1	 0

Slow Alerts. PORTPIRES.
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CHAPTER VII.

(A) METALS USED IN THE MANUFACTURE OF AMMUNITION ; (B)
TEXTILE AND PAPER GOODS, &C. ; (C) TERMS USED IN THE
MANUFACTURE OF AMMUNITION.

(A) METALS USED IN THE MANUFACTURE OF AMMUNITION.

Steel is an alloy of iron, cast in the fluid state into a malleable
ingot. Carbon has a greater effect on steel than any other beneficial
ingredient.

The composition of steel for the manufacture of shell differs
according to the nature of the shell. Generally speaking steel for
shell contains about - 35 per cent to - 7 per cent. carbon, together
with sni?11 percentages of nickel, manganese and silicon.

Both cast and forged steel are used for the manufacture of shell ;
cast steel shell cannot be made with as thin walls as those of forged
steel, because the material is not so good, and there is also always
the risk of blow holes and porous metal being present.

The process of forging improves the material, it increases its tensile
strength and minimises the chance of porous metal remaining.

Although the term forged steel shell is still used the process of
forging shell under the hammer has been discontinued.

Forged shell are made by punching the solid cast ingots to form
the cavity, and the exterior is drawn to shape by being forced through
dies. Practically all shell go through the heat treatment, which is
an annealing process ; they are heated to a fairly high temperature
and allowed to cool slowly. This not only relieves strains in the
material but also improves the quality.

Certain shell are oil toughened by dipping in rape oil whilst red-
hot.

This process improves the elasticity and tensile strength.
Shell for attack of armour are made of a higher percentage

carbon alloy steel and the points are chilled to give a glass hard surface
to them.

Cast iron contains about 2 per cent. carbon. It is brittle and
hard, with no elasticity and practically no ductility.

The use of cast iron for projectiles is now almost entirely confined
to practice shot.

Strictly speaking, all the brasses are alloys of copper and zinc,
and the true bronzes alloys of copper and tin, but the term "bronze"
is now wrongly applied to some of the brasses.

Brass is used principally for making Q.P., S.A.A. cases, tubes and
various small parts used in tubes, fuzes, &c. It is an alloy of 70 parts
copper and 30 parts zinc.

Brass is a soft material, makes good castings, and is easily worked
in the lathe.

The term " metal " is used to denote the group of alloys known as
Class A, B and C metals.



These metals are supplied in the form of rolled and drawn bars.
The contractor is not tied down to any exact composition, and

the metal is accepted provided it complies with the specification
limits of tenacity.

They are all alloys of GO per cent, copper with 40 per cent. zinc.
Small percentages of iron, manganese, tin, &c., may be present.

Class A metal is 11 times the strength of Class B.
Class C metal is lower in strength and quality, and is practically

the ordinary commercial brass.
.-Ilanainium bronze is an alloy of copper with about 10 per cent.

aluminium.
It is hard, forgeable, and practically non-corrodible.
Manganese bronze is a 60-40 alloy of copper and zinc, with the

addition of 1 per cent. manganese and iron. It possesses mechanical
properties similar to those of mild steel, but is relatively non-core
rodible.

Phosphor bronze is a true bronze, and is an alloy of copper and tin,
with a small percentage of phosphorus.

It is hard and somewhat brittle.
It cannot be forged.
Forgeable alloys are known as No. 1 and No. 2. They are both

60-40 alloys of copper and zinc. Forgeable No. 1 must not contain
more than '03 per cent, lead, and is sometimes called Leadiess alloy.

Forgeable No. 2 contains about 1 per cent. lead.
Gunmetal is an alloy of copper and tin; the actual proportions are

varied according to the qualities required. It is about half as strong
as mild steel.

It is unforgeable.
Crown metal is an alloy of copper, nickel and zinc. It is hard

and does not tarnish.
It is practically the same as German silver.
White metal is a very brittle alloy of 4 parts of tin and 1 of zinc.
I ridio-platinum is an alloy composed of 10 per cent. iridium and

90 per cent. platinum by weight.
Platinum silver is an alloy of 1 part platinum and 2 parts silver

by weight.

(B) TEXTILE AND PAPER GOODS, &C.
The undermentioned materials, when used in connection with

Service ammunition, must all be of the best quality and free from
acid.

Textile Goods.
Batiste is cambric, waterproofed by being coated with rubber on

both sides.
It is of extremely fine texture.
Cambric is a species of fine white linen.
Cotton is made from the down of the cotton tree.
Douglas is made of flax, in the form of a closely-woven canvas.
Fearnought is a woven woollen fabric, similar in appearance to felt.
Felt is made of a mixture of wool, hair, and vegetable fibre.
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Flax is a plant, the stalks of which yield a fibre which is used
for making thread and cloth, such as linen, cambric, lawn, lace, &c.

Jean is a cotton fabric of medium texture.
Jute is the fibre of the inner bark of an Indian plant from which

coarse fabrics such as bags, mats, yarn, &c., are made.
Lasting cloth is made of all wool. It is closely woven, and must

possess a smooth and even surface ; it is fireproof under certain tests
laid down.

Linen tape and linen thread are made of half-bleached flax.
Shalloon cloth and shalloon braid are made from all worsted.
Silk cloth and silk braid are made from pure silk obtained from

the outside of the cocoons. This silk is often too short and coarse
for the manufacture of fine strong material.

Silk webbing and silk sewing (or silk thread) are made from long
draft, spun silk obtained from the interior of the cocoons. They are
of superior quality and strength.

Tape, white, is made of bleached cotton.
Vulcanized cashmere is a woollen cashmere material, vulcanized.
Worsted is usually made of the coarser samples of wool.

Paper Goods.

Cardboard is formed by pasting together as many sheets of fine
paper as will give the required thickness ; so that both " middle "
and " facings " are of the same quality.

Leatherboard is made of a number of sheets of leather paper pressed
together.

It must be pliable and tough.
illillboard is produced to any required thickness by successive

dips into a vat of pulp ; hence miliboards are solid single boards.
Papier-ft:Eche is formed by glueing together sheets of strong brown

paper, the upper surface being sometimes coated with hard enamel.
There is also a papier-mache made by running pulp into moulds and
subsequently coating it.

Pasteboard is made like cardboard, but the " middles " are of an
inferior quality of paper,

Strawboard is a thick board made of straw-pulp, run into moulds
and pressed.

Vegetable paper.—This is a thin, transparent, waterproof paper ;
it is made entirely of vegetable substances and is used to waterproof
the fuze composition in the time rings of all modern Time and T. and P.
fuses.

Vulcanized paper. —This is a thick, transparent paper which has
been specially treated so as to make it a perfect insulator ; it is used
to insulate the contact piece from the body in the Tube, V.S. Electric,
" S," Mark I.

Ebonite is indiarubber, 5 parts, mixed with 2 to 3 parts of sulphur,
and cured at 167° F., under pressure.

It is a good electrical insulator, but is brittle and deteriorates
with age.

Vulcanized fibre is made either of wood-pulp or paper, and
vulcanized with the addition of sulphur and French chalk.

(B 11123)



Peltman's Cement for Waterproofing
Purposes.

lb. oz.
Shellac gum 7 8
Methylated spirits (1 gal.) 8 0
Tar, Stockholm (1- gal.) ... 5 0
Red, Venetian ... ... 20 12

50

TABLE 5.

Non-Conribustibie Compositions for Laboratory Stores.

Luting, Mark I.

Tallow	
Equal parts.Beeiwa,x

Beeswax, Composition.
lb. ox.

Pitch, Swedish	 ...	 16 8
Tallow, Russian ...	 4 8
Beeswax	 ... 44 0
Resin	 ... 36 0

Luting, Mark III.
Parts.

Whiting ...	 80
Mineral jelly	 •••	 20
Castor oil „.	 1

Transparent Lacquer for Brass
Work.

lb. oz.
Seed lac	 ...	 ... 5 0
Turmeric ...	 ... 2 8
Spirits, methylated	 ... gals. 5

Varnish for Inside of Capped
Common Pointed and A.P. Shell.

lb. oz.
Shellac	 ... 3 0
Methylated spirits... 	 .,. pints4f
Terebene	 ... pint Oi

Varnish for Lyddile Shell.
Copal varnish, free from all

metallic impurity in any form.

Black Lacquer for Q.F. Cases.

Methylated spirits... 	 ...
Seed lac	 ...	 ... lbs. 3
Turps	 ...	 ... gal. Oi
Vegetable black	 ... lbs. 2

Lacquer for Inside of Shells.
lb. oz.

Resin ...	 12	 0
Brown, Spanish. 	 ... ...	 2	 0
Plaster of Paris ...	 1	 0
Turpentine, spirits ... pint 01

Veluril Paint for Inside of Shell.
Parts.

Waterproof Varnish for Percussion
Caps.

lb. oz.
Shellac, gum	 ... 2 2
Spirits, methylated	 ... gal•, 1

Shellac Putty.
lb. oz.

Whiting	 .••	 ... 6 0
Shellac, gum	 ...	

•	

2 0
Spirits, methylated	

▪ 

qrt. I

Zinc oxide ... 24.0
Ochre, yellow	 ... 3'5
Red oxide of iron 0.5
Nitrated castor oil	 ... 15.0
Nitro-cellulose	 (of a very

low degree of nitration)... 7.5
Acetone oil 60•0

Paste.
Flour	

•	

6
Water	 ... gals. 2
Glue	

• 

ozs. 2
Carbolic acid
	

fluid ozs. 3

Lubricant for Lids, Q.F. Cartridges.
Tallow, Russian L Equal parts.
Beeswax ...

Day Tracer Cement.
Venetian red
Gum arabic
Glycerine ...

Parts.
19
3
1

   

	•nn•n•n•



(C) TERMS USED IN THE MANUFACTURE OF AMMUNITION.

Annealing.

.1nnealing is the subjection to a long continued heat of metals
that are naturally brittle, or rendered so in the processes of
manufacture.

The material is then allowed to cool slowly, and becomes tougher
and is better able to withstand shock in consequence.

Tubes, S.A. and Q.F. brass cases are annealed to take the strains
out of the metal set up during manufacture or on firing.

Shell are annealed to relieve the metal of strains set up during
manufacture. This annealing is technically termed " heat treatment."

Blending.

Blending is the process by which a number of small batches of an
explosive, which may vary slightly owing to small differences in the
raw materials, conditions of manufacture, &c., are mixed up together
to form a uniform lot for issue to the Service. (See Gunpowder and
Cordite.)

Burring.

Burring is the bending over of an upstanding edge of metal on au
object to retain another part in position. The ends of V.S. tubes
are burred over to keep the closing cork discs in position.

Canneluring.

CanneZuring is a process employed in some instances to attach
the bullet to its brass case.

The case is pressed all round into one of the cannelures on the
bullet as in the Webley pistol cartidges.

Choking.

Choking is the usual method of closing bags containing explosives,
in powder form, namely, blank cartridges, exploders, &c.

It is also used to reduce the opening in signal rockets, &c. The
neck of the bag to be closed is drawn together into several pleats,
and then tied round with silk sewing.

Coning.

Coning of the brass case is sometimes used to hold the projectile
to its case. The mouth of the brass case is pressed all round into a
groove formed either on the projectile or on its driving band, or is
pressed on to the parallel portion.

In the latter instance the ease is usually also indented.

(B 11123)	 D 2



Frapping.

Prepping is the drawing together of two or more ropes or wires.
It is used in the electric detonators and fuzes to draw together the
insulated wires issuing from the head. A length of thread is passed
several times round the two wires, drawn tight and tied.

'looping.

Ilooping is used to strengthen a cartridge when made up and
enable it to retain its shape.

A silk braid is passed round the cartridge, being threaded through
slits in the silk cloth, and is then tied in a knot. This is termed a
hoop.

The number of hoops on a cartridge varies with its weight and
length.

Most of the latest cordite cartridges are not hooped.

Indenting.

Indenting is used to hold the projectile to its brass case. In some
instances three or more impressions are formed in the case, so as to
grip the projectile in one of its canneltrres.

Indenting is also used to hold together the two portions of some
detonators.

Milling.

Milling is the shaping of metals by means of slowly revolving
circular cutters.

Milling is quicker and more accurate than planing and shaping.

Milled 'lead.

Milled head.—The edges of screws, &c., are sometimes milled
into a succession of ridges to enable the fingers to obtain a hold with-
out slipping.

Riveting.

Riveting means either the turning over of the heads of rivets, to
clamp two or more thicknesses of metal together, or the hammering
over of the edge of one metal article to make a tight joint with
another which is driven or screwed into the former.

Spinning.

Spinning is the moulding of circular articles of thin sheet metal
by pressure applied during rotation in a lathe, i.e., aluminium con-
tainers for A.P. shell are spun.

Spinning is also used to turn down the upstanding edges of various
articles to hold other parts in place, i.e., the brass disc over the steel
plug in Fuzes, D.A., Impact No. 18 is spun in.
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Stabbing.

Stabbing is used to prevent a screwed part working loose.
Three or more centre punch " dabs " are given to the metal where

the fixed and movable parts meet.

Stemming.

Stemming is the process used to press the C.E. into the various
channels of some of the fuzes. It is done by hand with a wooden rod
or drift.

Rockets, lights, &c., are driven or stemmed with the rocket com-
position in a similar manner, but the drift is used with a mallet.

Sweating.

Sweating is the soldering of metallic surfaces without the use of a
soldering iron.

The surfaces are cleaned, heated and covered with a film of solder.
The articles to be united are then brought together and heated till
the solder flows and unites.
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CHAPTER VIII.—MINES AND WARHEADS.

MINE, SPHERICAL, ],e1AR3t H.

Plate III.

The mine case is made of two thin steel hemispheres riveted
together to form a sphere, with openings at the top and bottom.
The lower opening is just sufficiently large to take a bronze spindle
that passes through it. The top opening is large enough to enable
the wood platform and cases of guncotton to be passed through when
fitting up and filling the mine. The bronze spindle screws into the
lower crosshead of the safety mooring arrangement in the interior
of the mine ; its outer end is flattened and has a hole drilled in it.
About 17 feet of steel chain is attached to the spindle, and to this
chain is fastened the steel cable of the sinker.

At the bottom of the mine case about 50 lb. of lead, cast in segments,
is secured in position by lead run in.

The interior of the mine is fitted with a wood platform, with four
sides and four corner pieces.

The cases of guncotton are placed in position on the platform,
a felt pad placed on top, and on this a wood cover, held in position by
two battens, secured by bolts and nuts. The mouth of the mine is
closed by a dermatine -washer and steel plate tightly nutted down.

The interior of the mine and the wood fittings are painted red
and the exterior grey. When filled, mines have the following infor-
mation stencilled on the side :—

Monogram of filling station.
Serial number.
Mark.
Date of filling.
Actual and total weights.

The mine contains about 260 lb. of guncotton, contained in
11 tinned copper cases, and weighs, filled, about 860 lb.

The firing, safety and sinker arrangements are confidential.
The Mark I mine diners from the Mark II in having the guncotton

packed in a greater number of smaller cases.
A number of R.E. mines, which held 100 lb. of guncotton, have

been converted to hold 260 lb., and are known as

Mines, Spherical, Mark I (or II), Converted.

These mines are slightly larger than the Mark II described above.
The guncotton is not contained in copper cases, but is packed direct
into the box formed by the deck and the side pieces. These mines
have no safety mooring device.

A large number of mines have been filled with lyddite. The
molten picric acid is poured into cases similar to those for guncotton,



• MINE,  SPHERICAL, MARK II.
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Plate III.

SECTIONAL PLAN WITH DECK REMOVED.

3567.	 Malby& Sant.lah.



55

and these are packed into the mine in the usual manner. Only seven
eases are used. Mines so filled are distinguished by a yellow band
painted round the neck.

TORPEDO WARHEADS.

A warhead carries the explosive charge (guncotton or trotyl) of
a torpedo, and is attached to the front of the latter by a number of
screws.

Warheads are made of thin sheet phosphor bronze to the form
shown in Fig. 4, with a flanged metal ring brazed to the end. To
this ring is attached, by a number of bolts and nuts, a dished metal
closing plate or "door," which is made a watertight fit by means
of a rubber washer. These doors, for guncotton filling, are fitted with
the usual re-wetting plugs ; for trotyl filling the plugs are not, of
course, required.

Inside, along the lower side of the head, is attached a lead ballast,
and fitting into the nose is a metal plate, bored and threaded to receive
the firing pistol.

Brazed to this nose plate is a brass tube to take the charge priming.
Along the upper side of the head is fitted a "deck," which is

intended to form an air space to give the necessary buoyancy.
The decks are made of sheet copper, and for guncotton filling

are in the form of an open framework ; for trotyl they are entirely
closed in.

The interior of warheads and the fittings are painted black ; for
trotyl they are varnished. The exterior is left bright with the excep-
tion of the doors, which are painted black or, when filled with trotyl,
yellow with a green band across. On the door is stencilled the
following information :—

Number of the head.
Size, type and Mark of head.
Actual weight.
Low weight (for guncotton only).
Date and station of filling.
Guncotton yarn (if fitted).
Weight and lot number of trotyl (if so filled).
Weight of water to dry guncotton (if so filled).
4G N3/

Stamped on the nose :—

Mark of head.
Type of head.
Number of head.
Contractor's initials.
Date of manufacture.
TIMM, in red (if so filled).
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S.N. or S.D. stamped on the nose denotes strengthened nose or
deck.

To fill the heads with guncotton the slabs are cut to the required
shape to conform to the interior, and are packed straight in in layers
starting at the nose.

Each layer of slabs is numbered consecutively from the nose, and
every slab in a layer has its layer number stencilled on it. A 21-in.
Mark II head requires 123 slabs, packed in 17 layers to fill it, i.e.,
280 lb. net Guncotton.

Over the top layer is coiled a flat spiral of No. 4 guncotton yarn,
wetted, to form a packing.

To fill with trotyl the substance is melted and simply poured in
and allowed to set.

Early Marks of warheads had wooden decks and felt packing
pieces.

Warheads are packed and issued filled, one in a wood case.
In the lid of the case is a small hinged door to give ready access

to the re-wetting plugs.
For details of warheads, see Table 6.

Fig. 4.

WARHEAD, 21 -INCH TORPEDO, MARK II, FOR MM..

Scale -h.



TABIA 6.—Warheads for Torpedoes.

Gunootton filled Heads
(221 parts water).

Trotyl filled Heads.

71)

  

Type of Torpedo.
Method of Stowing
Head to Air Vessel.

lb. oz. lb. oz. lb. oz.	 lb. oz.

„	 „ X & X'	 3 12 0 2i 135 8	
1 Male flange on head, 1 .2 inch

deep ; V pieces ; secured

	

2 111 0 21 144 9	 by 12 diagonal screws.

	

„ Weymouth, Mark 1 ... 	 2 131 0 21 154 4	 Male flange on head 1a, inch
I

	

	 deep ; secured by 12
diagonal sorews ; one stud.

18-inoh,R.O.F., Mark I* 83 10 230 5 7 4 1 6 322 9 Male flange on head, 1 .5 in oh
deep ; V pieces ; secured
by 36 sorews placed zig-
zag.

NcrrE.—When guncotton and trotyl warheads: are shown against same torpedo, some heads are filled with one and some with the other explosive.

PP

lb. 02. I lb. oz.

30 61 94 4
37 61 94 4
47 7 94 4
57 0 94 4

14-inch, R.G.F., Mark IX ... 3 4 0 2i 128 1...

lb. oz.	 lb. oz.



Type of Torpedo.

Ib. oz. lb. oz.

1 6
0 31
0 31

0 31
0 4

2 0

230 5
200 61
200 61

200 0
200 , 0

228 10

7 4
7 5
6 91

5 12
6 0

7 2

1 •	 III	 ... 68 12 200 0 13 0 0 4 282 0

If	 11	 III' & III* H 76 10 200 0 10 1 0 3 286 14

Weymouth, Mark I 70 4 198 0 6 2 0 4 274 10

1./	 11	 I*	 .. 72 12 198 0 6 2 0 4 277 2

21-inoh, R.G.F., Mark I & I* 	 ...
n_u***

f•	 •/

V.B.
13	 $1

Weymouth, Mark I	 ...

119
135

132

15
5

7

225
280

330 .

0
0

0

8
9

6

0/

12

0
0

0

41
41

4

253
426

469

4
0

7

149
145

8
8

400	 0
302	 0

549 8
447 8

TABLE 6.— Warheads jar Torpedoes—continued.

Trotyl 61Ied Heads.
Guncotton filled Heads

(221 parts water).

fOt.ar ot'083g

fri	 5 g

Method of .Securing
Head to Air Vessel.

I8-inch,
f t

Mark II*
III & IV	 ...

83
01

10
71

• V & V*	 ...	 75 15

I •	 VI-V P"** H	 87 8/
If // VII-VII*** 87 4

R.N.T.F.. Mark VIII	 ...

Fiume, Mark II & II*	 ... 75 8

lb.	 oz. lb.	 oz. lb. oz.

322 0
308 6/
292 2/

293 8
293 8 98 0 240 	 0

93 12 320	 0

313 4 •• n

}.

Male flange on head 1 -5 inch
deep ; V pieces ; secured
by 18 diagonal screws.

{ Male flange on head 1 •2 inch
deep ; U pieces ; secured
by 18 diagonal screws.

Male flange on bead 1 •2 inch
deep ; U pieces ; secured
by 24 diagonal screws.

Male flange on head -625 inch
deep guide on top
secured by 12 diagonal
steel screws.

Male flange on bead '826 inch
deep ; V pieces ; secured
by 18 diagonal screws.

Male flange on head -826 inch
deep ; stud in lien of V
pieces ; secured by 18
diagonal screws.

I Male flange on head -826 inch
deep ; V pieces ; secured
by 18 diagonal screws.

}
Male flange on head 1 •2 inch

deep ; U pieces ; secured
by 18 diagonal screws.

Male flange on head 1 .125
inch deep ; Ti pieces ;
secured by 18 diagonal
screws.

lb. oz.

338 0

413 12

NorE.—When guncotton and trotyl warheads are shown against same torpedo, some heads are filled with one and some
with the other explosive.
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CHAPTER IL—CARTRIDGES FOR B.L. AND B.L.C. GUNS
AND HOWITZERS.

(A) GENERAL REMARKS ON B.L. CARTRIDGES ; (B) DESCRIPTION OF

CORDITE CARTRIDGES FOR B.L. GUNS ; (C) DESCRIPTION OF

CORDITE CARTRIDGES FOR B.L. HOWITZERS ; (D) MARKING

ON B.L. CORDITE CARTRIDGES ; (E) CORDITE CARTRIDGES FOR

RILL. GUNS ; (F) POWDER CARTRIDGES FOR B.L. GUNS AND

HOWITZERS ; (G) DRILL CARTRIDGES AND CARTRIDGES FOR

INSTRUMON.

SECTION (A). GENERAL REMARKS ON B.L. CARTRIDGES.

Materials used and requisite properties of :—Classes of silk cloth and
shalloon, silk and shalloon braid, silk webbing, silk sewing, various
charges used, cartridges made up into fractions, adjusted charges,
density of loading, specific volume, igniters, making up and issue.

For safety, convenience, and rapidity in loading, the powder or
cordite for charges for B.L. guns and howitzers is placed in a bag,
which is called an " empty cartridge."

Requisite properties of material :—
1. It should be strong enough to bear reasonable knocking

about when filled, and to stand the wear and tear of
travelling.

2. If it is to contain powder, it should be so close in texture
that the powder, even if slightly dusty, will not readily
work its way through.

3. It must be permeable to the flash of the tube.
4. It should not deteriorate in store from the chemical action

of the explosive upon it, or from any other cause.
5. It should be entirely consumed in the gun when fired ; no

smouldering fragments or sparks should be left in the
bore.

If much residue is left, the vent is apt to get choked ; if sparks
remain, and the gun be reloaded almost immediately,
a serious accident will probably occur.

Several accidents have thus occurred, generally when using
blank cartridges.

Materials used.—These conditions are very well fulfilled by the
materials in the service, namely, silk cloth and shalloon.

The materials are examined with a magnifying glass for closeness
of texture, and tested chemically for purity ; any admixture of cotton
would be most objectionable, as it tends to hold fire.

Silk cloth.—Silk cloth is made of the refuse silk from the outside
of the cocoons. It is strong and of a close texture, and has little
tendency to " hold fire " or smoulder. The cloth is quite free from
all acids, and no substance is to be added to the silk while in the
course of manufacture or after the cloth is finished.
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The first issues of silk cloth were steeped in a cold saturated
solution of boracic acid and at a temperature not exceeding 120° F.,
to prevent fungoid growths forming on the cartridge, but this was
found to be unnecessary and was discontinued. Silk cloth was
originally introduced on the score of safety for blank cartridges, as in
firing these there is not so much heat and pressure as when shot .ted
rounds are fired, and therefore less chance of the cartridge being
completely consumed.

Classes of silk cloth.—Silk cloth is divided into three classes—Nos. 1,
2 and 3, according to its strength ; No. 3 is the strongest.

Test for silk cloth.—To test silk cloth, a test piece free from holes
for braids should be cut from the cartridge in the direction of either
warp or weft, 10 in. long and 1 in. wide (when lengths of 10 in. cannot
be obtained, shorter pieces must be used). The test piece is passed
through the ring of a weight made up to the necessary amount, which
it must support when lifted by the two ends.

The following table gives the minimum weights the three classes
of silk cloth should lift (when tested as above) to be considered
serviceable :—

No. 1 Class, minimum for use .. 	 56 lb.
„ 2	 „	 ,,	 77	 70 „

3	 ,,•	 71	 /7	 84 „
Cordite cartridges made of silk cloth.—Class No. 1 is used for all

cartridges for guns 30-pr. up to and including 6-inch.
Class No. 2 is used for all cartridges for 7 . 5-inch guns and upwards,

except half charges for 12-inch and 13 . 5-inch, and all charges for
15-inch.

Class No. 3 is used for half charges for 12-inch and 13 . 5-inch guns,
and all charges for 15-inch.

All powder cartridges, with the exception of the B.L. 5-inch
howitzer blank, are made of silk cloth.

Class I silk cloth. is used for powder charges up to 14 Ibs, in weight
inclusive.

Class II silk cloth is used for powder charges from 14 lbs. to 85 lbs.
in weight.

Class Ill silk cloth is used for powder charges above 85 lbs., and
for all prism powder cartridges ; this is on account of the sharp edges
and the hardnesss of the prisms.

Shalloon.—Shalloon was originally introduced because being
thinner than silk cloth it formed less obstruction to the flash from
the tube where the cartridge is choked.

The choke was liable to come underneath the vent when a very
small cartridge in radial vented guns was used.

It is Made entirely of " long wool and is woven twilled ; it is
dyed red for service use, but issues have been made of undyed shalloon.

There are two classes of shalloon, namely :-
No. 1 for laboratory work.
No. 2 for necks of burster bags.

Shalloon, though not so strong as silk cloth, is more permeable to
the flash of a tube ; it is used for the smaller cartridges, i.e., for B.L.
275-inch, 10-pr., 12-pr. of 6 cwt., 15-pr., and for all B.L. howitzers.

It is also used for the igniters of all B.L. cartridges.
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Silk braid.—Silk braid for hooping is made in two widths-0'35 in.
and 0 . 65 in. These braids must support weights of 28 and 85 lb.
respectively. For beckets the silk braid is also made in two widths-
1 - 5 in. and 1 in.—which must support weights of 250 and 160 lb.

The 0'35 in. braid was also used in securing the outer layer of
cordite sticks in the building up of the heavier type of cartridges.

Silk webbing.—Silk webbing is made from pure, long draft spun
silk ; it is supplied 0 . 35 in. in width, and is used in securing the outer
layer of cordite sticks in the building up of the heavier type of
cartridges instead of the 0'35 in. silk braid when the existing stocks
of the latter are used up.

Silk webbing is much stronger than the silk braid. The breaking-
load of a piece of silk webbing, fixed in a testing machine, the clamps
being 20 in. apart, must not be less than 80 lbs.

Shalloon braid.—Shalloon braid, undyed, for hooping, is made
in three widths, 0'35, 0'65, and 1 in.

The 015 in. braid is also used in making up cordite charges for
Q.F. guns.

Silk sewing.—Silk sewing is used for sewing up cartridge bags,
and igniters, and for hooping and choking the smaller natures of blank
cartridges ; it is also used in building up the cordite charges for B.L.
guns and howitzers. The following table gives the minimum weights
the various natures of silk sewing must support :—

Silk sewing :-
No. 1 should support 	 ..
No. 2
No. 20-3 „	 77

13 lbs.

„
No. 30-3 „ 4 „
No. 40-3 „ 11

94

No. 50-3 „ 2i „
No. 60-3 „ 37 •	 • 1 77

Silk sewing used in making up cordite cartridges is first greased
with vasetine. to prevent rotting.

Tape, Tines.—Linen tape 1 in. wide is now used for lifting beckets
for heavy B.L. cordite cartridges, i.e., 7'5-inch and up ; a linen tape
Becket is also used with certain B.L. 6-inch cartridges when packed
in rectangular cases for Naval Service.

The various charges are as follows
CA charge intended to give 25 per

L	 Star Shell.

Projectile }
Blan.k Charge.

Note.—There are in addition certain charges which are fired with
paper shot.
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Blank charges.—Gunpowder (Blank L.G.) is generally used for
blank charges ; cordite is unsuitable, as, in the absence of a projectile,
there is not enough pressure to cause cordite to burn with the necessary
rapidity. Smokeless blank cartridges have been introduced for certain
field guns.

Charges made up in fractions.—Charges, both powder and cordite,
for the heavier guns are made up in fractions for convenience in
handling, and to enable reduced charges to be fired :—

B.L.C. gun, 6-inch	 ..	 charges.
B.L. gun, 6-inch, Marks VII and VIII .. k, and charges.

6-inch, Mark XI	 ..	 and	 77

7 '5-inch . .	 .	 • •

11	

9 2-inch {{except on EA.1
mountings) f	 I and charges.

71	 10-inch ..	 .. I
12	 12-inch ..	 J

13 . 5-inch
15-inch .-inch	 charges..

The 9 - 2-inch gun on H.A. mountings fires various charges.
Adjwted charges. ---With a view to eliminating one of the sources

of error in shooting, B.L. and Q.F. cartridges 12-pr. and upwards,
will, where this is possible, have the weight of the cordite charge
adjusted, so that, so far as the charge is concerned, the gun will shoot
up to its normal velocity. The charges will continue to be designated
by their normal weight, but will be distinguished by having the letters
A.C. (denoting adjusted charge) appended to the Lot No. of the cordite
as follows :-

B.L. cartridges.—Stencilled or stamped on back of bag.
Q.F. cartridges. Separate loading (except 4'5-inch howitzer).—

Written or stamped on label affixed to Iid.
Q.F. cartridges. Fixed ammunition (and 4'5-inch howitzer).—

Stencilled on base of case.
The first issue of cartridges with adjusted charges for Naval Service

had the actual weight of cordite (plus or minus) necessary for the
adjustment appended to the Lot No., instead of the letters A.C.

Specific volume (S.V.).—The specific volume of a charge in
the chamber of a gun is the number of cubic inches allotted to each
lb. in the charge ; it is obtained by dividing the capacity of the chamber
in cubic inches by the weight of the charge in lbs.

Example :—Chamber capacity=5,546 cub ic in. = 53'46 = S.V.
Weight of charge= 1150ibe.

Density of loading.—The density of loading of a charge in the
chamber of a gun is the ratio of its weight to the weight of water
which will fill the space behind the projectile in the gun.

To find out the density of loading it is necessary to know the space
occupied by 1 lb. of water, i.e., 27'73 cubic inches.

Density of loading is then found by dividing the number of cubic
inches occupied by 1 lb. of water (27 . 73) by the " specific volume "
of the charge.

27'73
In this case —	 '5 = Density of loading.

55'46
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Igniters.—Every B.L. cordite cartridge requires an igniter, which
is attached to, and forms part of, the cartridge.

In the case of small natures, where the cartridge is made up as
a full charge only, an igniter is attached to each end ; in the case of
heavier natures, 7'5-inch and up, the cartridge is fitted with an
ignitor at one end only.

Cartridges for the B.L. 6-inch guns, Mark VII to XII, 9'2-inch
H.A. and the B.L.C. 6-inch are issued, laced together, to form a " full
charge," and have then an igniter at each end.

All cartridges made up with M.D. cordite, and most of those of
Mark I cordite, have their igniters filled with R.F.G. 2 gunpowder,
but in certain marks of the latter cartridges, below 6-inch, guncotton
yarn (waterproofed by being dipped in india .rubber solution) has
been used.

Blank F.G. and S.F.G. 2 gunpowder has also been used for filling
igniters of cordite cartridges.

The use of Blank F.G. as an alternative to R.F.G. 2 for filling
igniters is now discontinued, and the existing stock of S.F.G. 2 will
be used up for filling igniters of certain Mark I cordite cartridges for
Land Service.

Igniters for B.L. gun cartridges up to the 5-inch inclusive (except
2'75-inch, 10-pr., 12-pr. and 15-pr.) are cross-stitched radially to form
four compartments ; 6-inch and up are now fitted with standardized
igniters.

These igniters are suitable for different charges for the same gun ;
they are stitched across to form five parallel compartments in the
case of igniters for 6-inch to 13'5-inch, and six compartments in the
case of 15-inch igniters.

Most of the above guns now have two different sizes of standardized
igniters for making up their cordite charges, i.e.-

Igniter " A " and Igniter " B."
They differ only in dimensions as shown in the accompanying

table.
TABLE 7.

Nature of
Igniter.

Number of
Compart-

ments.

Weight of
Powder.

Maximum
Diameter.

Remarks.

oxs.
15-inch " A " 6	 16 14'0
13 . 5-inch " A " ••.	 5	 16 12'25
12-inch " A " 5	 16 12'25
12-inch " B " 5	 10 1145
10-inch " A " ••• 5	 8 11 - 0
10-inch " B " 5	 12 11'25
9 . 2-inch " A " •••	 5	 8 11.0
9.2-inch " B " 5 8 11.0 Central hole for stick.
9.2-inch " C " •••	 5 8 10 . 0 Central hole for stick.
9.2-inch " D " 5 6 10 . 25
7.5-inch " A " •••	 5 6 8.9
6-inch " A " ...'
	

5 2 7.4 4 felt studs.
6-inch " B " 5 2 7.1 4 felt studs.



Earlier marks of B.L. cartridges 6-inch and up were fitted with
igniters cross-stitched radially to form four compartments in the case
of 6-inch and 7'5-inch, and eight compartments in the case of heavier
natures.

Fig. 5.

SPECIMENS OF OLD AND NEW TYPE OF IGNITERS FOR B.L. GUN

CARTRIDGES 6 INCH AND UP.

New type. (Standardized Igniters.)

The object of cross-stitching the igniters so as to form a number
of compartments is to ensure that some of the gunpowder shall always
be opposite the vent when the cartridge is loaded in the gun.

Note.—The first issues of cordite cartridges for the 6-inch Bid.
Mark VII and VIII guns were fitted with igniters divided into two
compartments only, and some 9'2-inch to 13'5 inch cartridges may
be met with, having igniters cross-stitched to form four compartmonts
only.

Shalioon dyed red is now used for all B.L. cartridge igniters.
Numbers of cartridge s were at one time issued for Land S •vice with

(B 11123)	 E
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igniters of undyed shalloon, and on these was stamped a black cross
(for 6 inch and upwards) to distinguish the igniter end of the cartridge.

Marking.—After being cut out to shape the cartridges are marked
with printer's ink as shown.

Paint must not be used for marking, as it holds fire.
Making up, &c.—Cordite cartridges are issued filled. In case

they should have to be made up locally, a sample cartridge or drawing,
and detailed description of method of manufacture, must be procured
from the Royal Arsenal, Woolwich.

For cutting cordite to the required length for making up cartridges,
the " Apparatus, cutting cordite " was introduced ; this acts very
well for Mark I cordite, but M.D., being brittle, is liable to split, so a
special " Machine, cutting cordite " has been introduced for the
larger sizes of M.D. and M.D.T. ; it is also suitable for cutting Mark I
cordite, but the " Apparatus, cutting cordite " will generally be used
for this purpose.

Apparatus, cutting cordite consists of an oblong mahogany
board, about 91 in. by 404 in., having a gunmetal knife working
vertically in a fixed pivot near one end ; it is provided with a scale
and an adjustable end, which may be fixed at any required distance
from the knife.

Machine, cutting cordite.—In the " Machine, cutting cordite," the
sticks are pressed between a revolving drum and a concave knife-
block ; from the concave surface of the knife-block projects an
aluminium bronze rib, which acts as a knife.

Record of cordite used.—A record of the cordite used in all
cartridges, with lot letter and, number, and date of filling, is kept
in a book for reference at all stations where cartridges are made.

SECTION (B). DESCRIPTION OF CORDITE CARTRLDGES FOR
B.L. GUNS.

Cordite cartridges for B.L. guns are here divided into types as
illustrated on Plates No. 1V to XII.

Plate IV illustrates the method of making up the cartridge, B.L.
2' 75-inch, 7 oz. 9 drs., cordite, size 71, Mark I ILI.

The latest Marks of the following cartridges are made up in the
same manner as the above, differing only in weight and dimensions —

Cartridge, B.L..10-pr., 6 oz. 14 drs. Cordite, Size 5, Mark II L I .
Cartridge, B.L. 10-pr., 3 oz. 9 drs. Cordite, - Size 3g, Mark II J L I .
Cartridge, B.L. 12-pr., 12 oz. 7 drs. Cordite, Size 5, Mark III J L J .
Cartridge, B.L. or B.L.C. I5-pr., 1 lb. 1 oz. 11 drs. Cordite, M.D.,

Size 4i, Mark I L J .
The charge consists of a cylindrical bundle of cordite (all sticks

cut to the same length) tied in several places with silk sewing.
The charge is inserted into a shalloon cartridge, each end of which

is closed by an igniter.
Each igniter consists of two discs of shalloon sewn together round

the edges so as to form a flat circular bag.
The igniters are filled with R.F.G. 2 or S.F.G. 2 gunpowder.
Earlier Marks of 10- and 12-pr. cartridges.—The earlier Marks of

these cartridges had igniters filled with guncotton yarn (waterproofed
with indiarubber solution).
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CARTRIDGE B.L. 2.75 INCH, 7 OZ 9 DRS. CORDITE, SIZE 7 1/2 MARK I
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3 airs. S.L

Shal/oon Cartridge--	 -

Cordite 	

3 airs. S. F." G?-----
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MARK I CORDITE CARTRIDGES FOR B.L. OR B.L.C. 15-PR.

Cartridge, B.L. or B.L.C. 15-pr., 151 oz. cordite, size 5, Mark I L F .
—This cartridge is of a special type ; it consists of a bundle of cordite
(all the sticks being the same length) secured in several places with
silk sewing. Near each end of the charge is fitted an igniter con-
sisting of a skein of guncotton yarn wound round the cordite sticks ;

Pig. G.

CARTRIDGE, B.L. OR	 15-Pk., 15i oz. CORDITE, SIZE 5 IstARK I.

Scale

Elevation.

 

Section

the centre of the guncotton yarn is one inch from the end of the
charge. The whole is then inserted into a shalloon cartridge choked
at one end with silk sewing.

The cartridge for the B.L. and B.L.C. 15-pr., for star shell, is
a reduced charge ; it consists of 4 oz. of cordite, size 5, bundled round
a paper cylinder, with an igniter at each end of guncotton yarn, and
is similar in other respects to the full charge described above.

(n 11123)	 E 2
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Cartridge, B.L. 4-inch, 3 lb. 7 oz. Cordite M.D., Size 4,
Mark I (Si.).

The charge consists of a cylindrical bundle of M.D. cordite sticks
cut to the required length, and tied in three places with silk or shalloon
braid.

The charge is inserted into a No. 1 silk cloth cartridge, each end
being closed by a shalloon igniter.

The igniter is made up of two discs of shalloon sewn together
round the edges and cross-stitched to form four compartments ; the
pockets thus formed are filled with B.F.G. 2 gunpowder.

The igniters are secured to the ends of the cartridge by silk sewing.
The Cartridge, B.L. 4-inch, 3 lb. Cordite, Size 5, Mark III, is

made up similar to the above, differing only in weight and dimensions,
and in the outer layer of cordite sticks being tied with silk sewing
instead of shalloon braid.

The Mark II cartridge for the B.L. 30-pr., and the Mark II cartridge,
B.L. 4-inch, 3 lb. 1 oz., are fitted w th igniters filled with waterproofed
guncotton yarn and are not cross-stitched.

Plate V illustrates a slightly different method of building up the
cartridge used for larger charges. Of this type are the following :-

Cartridge, B.L. 60-pr., 9 lb. 12 oz. Cordite M.D., Size 16,
Mark II L J .

Cartridge, B.L. 4-inch, 9 lb. 5 oz. 15 drs. Cordite M.D., Size 16,
Mark II 1 N .

Cartridge, B.L. 4-inch, 5 lb. 6 oz. Cordite M.D., Size 16,
Mark II INJ.

Cartridge, B.L. 5-inch, 4 lb. 111 oz. Cordite M.D., Size 4-1,
Mark I (SI.).

The cartridge for the B.L. 60-pr. is here described in detail ;
the remainder are similar in construction, differing only in dimensions,
&e. The cartridge for B.L. 5-inch is hooped with silk braid.

For particulars of the above cartridges see Table 8, page 78.

Cartridge, B.L. 60-pr., 9 lb. 12 oz. Cordite M.D., Size 16, Mark II I L I •

The charge consists of a bundle of cordite secured in several places
with silk sewing ; the centre sticks are shorter than the outer ones,
thus forming a circular recess at each end for the igniter. The charge
is inserted into a silk cloth cartridge provided with silk braid hoops,
and is closed at each end by an igniter.

The igniter consists of two discs of shalloon and a ring of silk cloth
sewn together ; the shalloon discs are stitched across the centre to
form four compartments for the R.F.G. 2 gunpowder.

One of the igniters is sewn to the bottom of the cartridge prior to
the insertion of the charge ; in the other igniter the silk cloth ring
carries a silk draw-string ; it is placed over the end of charge, after
the latter has been inserted into the cartridge, and secured by the
draw-string and by being stitched to the cartridge.



us,
M by dt5ons,L,th.

CARTRIDGE B.L. 60 PR. 9 LBS. 120Z. CORDITE M.D.

SIZE 16. MARK II.
SCALE-V3

iignn
. face page 68. Pizzte



PLAN OF IGNITER.

SCALE —Y3

To face page 6.9.	 _Pb-r/P t7

CARTRIDGE B.L. 6 INCH GUN. 23 LBS.  CORDITE M.D.
SIZE I. MARK III /C/

fl"
	

Mal by Son 5. L rth



69

The Mark I cartridges for the B.L. 60-pr. and B.L. 4-inch guns
differ from the Mark II, in being hooped with silk braid and the
sticks of cordite used in building up the charge being cut to a different
length.

Certain issues of the above Marks of cartridges were fitted with
igniters containing S.F.G. 2 instead of R.F.G. 2 gunpowder.

Plate VI illustrates a type of B.L. cartridge, the main features
of which are :—The igniters are fitted with four perforated felt studs
and the cartridges are made up in two fractions (two j. charges, or
a and charge) laced together. Of this type are the following
cartridges :-

Cartridge, B.L. 6-inch gun, 23 lb. Cordite M.D., Size 16,
Mark I to III I C I •

Cartridge, B.L. 6-inch gun, 23 lb. Cordite M.O., Size 16,
Mark I and II 1 C I •

Cartridge, B.L. 6-inch gun, 20 lb. Cordite Mark I, Size 10,
Mark I to III I C I •

Cartridge, B.L. 6-inch gun, 28 lb. 10 oz. Cordite M.D., Size
26, Mark II I N I •

Cartridge, B.L. 6-inch gun, 32 Ib. 1 oz. Cordite M.D., Size
26, Mark II I N I •

Cartridge, B.L. 6-inch gun, 27 Ib. 2 oz. Cordite M.D., Size 19,
Mark I INI-

Cartridge, B.L.C. 6-inch gun, 20 lb. 15 oz. Cordite M.D.,
Size 16, Mark II I L 1.

Use of the above 6-inch B.L. Cartridges.

The 23 lb. M.D. cartridge is made up in two I charges, and is for
use with B.L. 6-inch, Mark VII and VII' guns in Land Service, and
Mark VII to VIII guns in Naval Service, other than those guns on
Mark II twin mountings.

The 20 lb. cartridge is also made up in two charges ; it is for use
with all Mark VII and VIII guns.

The 28 lb. 10 oz. M.D. cartridge is made up in and 3 charges ;
it is for use with Mark VII guns other than those on twin mountings
and unstrengt .hened P IV mountings for shell with cupro-nickel
driving bands in Naval Service.

The 32 lb. 1 oz. M.D. cartridge, made up in and charges, is
used with the Mark Xi and XI* guns in Naval Service.

The 27 lb. 2 or. M.D. cartridge, made up in I and charges, is used
with the Mark XII gun in Naval Service.

The latest Mark of the 23 lb. Cordite M.D. cartridge is here
described in detail.

CARTRIDGE, B.L. 6-INCH GUN, 23 LB. CORDITE M.D., SIZE 16,
MARK III I C I .

The cartridge is made up of two fractions ( charges) laced
together.

Each fraction consists of a cylindrical bundle of cordite sticks tied
together with silk sewing. The cordite sticks in the charge are all
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the same length ; no recess being left for the igniter. The charge is
enclosed in a silk cloth cartridge hooped with silk braid. The mouth
of the cartridge is closed by a standardized " A " igniter.

The igniter consists of two discs of shalloon, with a strengthening
disc of silk cloth on the underside, sewn together round the circum-
ference, and divided into five parallel compartments, each filled with
R.F.G. 2 gunpowder.

The outer shalloon disc is fitted with a draw-string of silk sewing
and four perforated felt studs. The object of the felt studs is to
prevent the heated axial vent from pressing against the powder igniter,
and so causing a premature.

The igniter is placed over the end of the charge and is held in
position by the draw-string, and by being stitched to the mouth of
the silk cloth cartridge.

Near the base a strengthening band of silk cloth is stitched round
the cartridge ; this prevents the silk cloth of the cartridge from being
torn when the two fractions are laced together.

The Cartridge, B.L. 6-inch gun, 23 lb. Cordite M.C., Size 16,
Mark H, is made up in the same way as the above.

Earlier Marks of 6-inch B.L. gun Cartridges.
The following cartridges for 6-inch B.L. guns differ from the

above design in the following particulars :-
(a) A recess is formed at the end of the cordite charge for the

igniter.
(b) An earlier type of igniter is used, which is cross-stitched

radially to form four compartments, and is fitted on the
outside with a silk cloth ring which carries the felt studs
and draw-string.

The Mark I and II, 23 lb. Cordite M.D., Cartridge.
The Mark I, 23 lb. Cordite M.C., Cartridge.
The Mark I, 20 lb. Cordite Cartridge.
The Mark I, 28 lb. 10 oz. Cordite M.D., Cartridge.
The Mark I, 32 lb. 14 oz. Cordite M.D., Cartridge.

The Marks •I and II 23 lb. charge is described below, and is
illustrated on Plate VII.

CARTRIDGE, B.L. 6-INCH GUN, 23 LB. CORDITE M.D., SIZE 16,
MARK II.

The full cartridge is made up into two fractions charges), laced
together. Each fraction consists of a bundle of cordite sticks tied with
silk sewing. The centre sticks are slightly shorter than the outer
layers, forming a circular recess at one end only. The bundle of
cordite sticks is placed into a silk cloth cartridge hooped with silk
braid.

The mouth of the cartridge is closed by the igniter. This consists
of two discs of shalloon, and one of silk cloth sewn together round
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the edges. The shalloon discs are sub-divided into four compartments
to take the R.F.G. 2 gunpowder. To the outside of the shalloon
discs is stitched a ring of silk cloth with a draw-string ; four perforated
felt studs are stitched to the silk cloth ring.

The igniter is placed over the end of the charge, the silk cloth
disc next the cordite, the four compartments of S.F.G. 2 powder
fitting into the recess, and is held in position by the draw-string
and by being stitched to the silk cloth cartridge. A strengthening
band of silk cloth stitched round the bottom prevents the cartridge
from tearing when the two fractions are laced together.

Changes in design.

The following are the improvements that have been adopted in
the design of the above type of cartridge.. The improvements extend
over a long period, and did not advance the numeral of the cartridges.
Many of the older designs will still be met with:—

(a) Felt studs on the igniter reduced from six to four, to
minimise residue.

(b) Igniter divided into four instead of two compartments.
(a) Strengthening disc of silk cloth sewn to underside of the

igniter to prevent the sharp edges of the cordite sticks
injuring the shalloon.

(d) A single ring of silk cloth sewn to outside discs of the
igniter, instead of having two rings.

The introduction of the " Standardized igniter " for this type of
cartridge in all cases advanced the numeral of the filled cartridge.

B.L.	 MARK III (CHASE-1100phi)), IV AND VI GUNS.

There are two cartridges for the above-mentioned old type of
B.L. 6-inch guns, namely :-

A 14 lb. 12 oz. charge of Mark I cordite, which is made up like
the cartridges for the heavier guns, and a 16 lb. 12 oz. charge of M.D.
cordite made up in a full charge as described for the Mark II 114 lb.

charge for the Mark VII gun, but it has no strengthening band of
silk cloth at the base. It has an igniter with felt studs at one end.

CORDITE CARTRIDGES FOR HEAVY B.L. GUNS.

Cordite cartridges for B.L. guns, 7 . 5-inch to 15-inch inclusive,
with a few exceptions to be detailed later, are made up on one model,
the only differences being in external shape, in the hoops, and in the
arrangements of the lifting beckets. They are made up in 4 and
charges, with igniter and mill-board protecting disc or cover at one
end only.

For particulars of weight, mark, nature and size of cordite, &c.,
see Table 8.

A description of the Mark III B.L. 91–inch. 60 lb. M.D.
cartridge is given below ; it is typical of the latest heavy B.L.
cartridges.
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TYPICAL HEAVY B.L. GUN CARTRIDGE WITH STANDARDIZED IGNITER.

CARTRIDGE, B.L. 9 1-INCH, 60 LB. CORDITE M.D., SIZE 37,
MARK III I C 1 CHARGE.

The charge.—The charge consists of a bundle of M.D. cordite, the
sticks all cut to the same length, and tied in several places with silk
webbing. The charge is inserted into a silk cloth cartridge bag,
which has no hoops ; the mouth of the cartridge is closed by the
igniter.

Igniter.—The " A " igniter consists of two outer discs of shalloon
and an inner disc of silk cloth, sewn together round the circumference,
and then divided into five parallel compartments, each filled with
R.F.G. 2 gunpowder.

The outer disc of shalloon is provided with a draw-string of silk
sewing.

The igniter is placed over the end of the charge and is secured by
the draw-string and by being sewn to the mouth of the cartridge
bag.

Cover for igniter.—The protecting cover consists of a disc of mill-
board, to the outside of which is stitched and glued a larger disc of
silk cloth.

This silk cloth disc is painted with a red cross, and is fitted with
a draw-string of linen tape, and a small loop of linen tape on which
the words " Tear of " are printed.

The cover is placed over the igniter, and is secured by means of
the linen tape draw-string, which is drawn tightly round the top of
the cartridge and tied with a slip-knot, the running end being fastened
to the " Tear oil " loop, so that one operation will remove the cover
from the igniter.

The cover is also held from slipping off by being loosely secured
at each side to the cartridge bag by a single stitch of silk sewing.

Lifting becket.—Three loops of braid sewn to the cartridge—one
on the bottom and one on each side near the top—form "fairleads" to
keep in position a linen tape lifting becket (1 in. wide) which passes
round the cartridge. The ends of this lifting becket are tied on top
of the cover by a slip-knot.

Before loading, the becket must be slipped and unrove from the
fairleads and thrown to one side; the "cover" can then be removed.

A becket of silk braid is also sewn to the base to form a grip for
convenience in loading.

Earlier Type of Heavy Cartridge for B.L. Guns.

The earlier type of heavy B.L. cartridges were fitted with igniters,
cross-stitched radially to form a number of compartments—four in
the 7'5-inch and eight in 9'2-inch to 13 . 5-inch.

Some 9 . 2-inch to 13'5-inch igniters may be met with, however,
divided into four compartments.

In the earlier type of cartridge a recess was also formed at the
end of the cordite charge for the igniter to fit into.
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TYPICAL HEAVY B.L. CARTRIDGE WITH OLD TYPE Or IGNITER.

CARTRIDGE, B.L. 9'2-INCH, 60 LB. CORDITE M.D., SIZE 37,
MARS, 11 ICI	 CHARGE

The Cartridge, B.L. 9 . 2-mach, 60 lb. M.D., size 37, Mark II I C
charge, for Marks IX and X gym, consists of a half charge, a silk

cloth cartridge, an igniter, protecting disc, and tape becket. (See
Plate IX.)

Half charge.—The charge is cylindrical in shape and is made up
as follows :—A central bundle of cordite sticks is tied in several places
with silk sewing. Round this central bundle is placed the remainder of
the charge, consisting of a layer of cordite sticks, somewhat longer
than the central bundle, also secured with silk sewing ; a circular
recess is thus formed at one end for the igniter.

Cartridge.—The charge is inserted into a silk cloth cartridge which
is hooped with silk braid, and has a silk braid becket sewn to the
bottom. Three loops of braid sewn to the cartridge—one on thebottom,
and one on each side near the top—form "fairleacls" to keep a linen
tape lifting becket in position.

The mouth of the cartridge is closed by the igniter.
Igniter.—The igniter consists of two discs of shalloon which are

strengthened on the side next the cordite by a disc of silk cloth.
These discs are sewn together round the edges and centre, and are
stitched radially to form eight compartments which are filled with
R.F.G. 2 powder. This ensures a portion of the powder being always
opposite the vent. The outer shalloon disc is provided With a draw-
string of silk sewing. The igniter fits over the end of the charge,
the compartments filled with powder fitting into the recess ; it is
secured by the draw-string and by being sewn to the mouth of the
cartridge.

Protecting disc.—A miIlboard protecting disc, to the outside of
which a disc of silk cloth is attached, is placed over the igniter, and
lightly attached by four stitches. The disc is painted with a red
cross, and is provided with a loop of linen tape on which the words
" Tear off " are printed.

Lifting becket.—A length of 1-in. linen tape is passed completely
round the cartridge from top to bottom ; it passes through the three
guide loops above mentioned, and is tied on top of the protecting disc
with a bow so that it can easily be removed.

A becket of silk braid is also sewn to the base to form a grip for
convenience in loading.

IMPROVEMRNTS, ALTERATIONS, &G., IN THE DESIGN OP /LEAFY
B.L. CORDITE CARTRIDGES.

CHARGES.
(1) Charges first issued had the cordite slicks in the outer layers

and in the centre of the charge cut slightly longer than the inter-
mediate sticks, thus forming a recess in the shape of a ring at one
end for the igniter.
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Some of the above charges were cylindrical in shape and some
conical.

(2) The long sticks in the centre of the charge were discontinued.
(3) In the latest design of cartridges fitted with standardized

igniters and covers, the sticks in the charge are all cut to the same
length, no recess being left for an igniter.

(4) Charges first issued had the outer layer of cordite sticks secured
with ties of silk sewing ; this was replaced by silk or shalloon braid.

Silk webbing is now used for this purpose in making up the B.L.
15-inch cartridges, and will supersede the silk braid for all B.L. 7'5-inch
and up when existing stock of silk braid is used up.

The latest type of cartridge for the B.L. 7'5-inch and up have no
hoops ; the maintenance of the proper shape of the cartridge depends
almost entirely upon the silk webbing or silk braids.

BECKETS.

( 1 ) Central silk cord becket. —The first becket used was one of
silk cord. This cord ran up on the double through the centre of the
charge and passed through a hole in the centre of the igniter and
protecting disc, the bight of the cord forming a loop at the top ; the
ends of the cord were attached to a silk braid loop on the inside of
the base of the cartridge.

To take the extra strain the base of the cartridge was strengthened
by having two small discs of silk cloth stitched to it—one on the inside
and the other on the outside.

(2) Removable silk braid becket. —Two loops of silk braid were sewn
to the outside of the cartridge near the top, and another piece of
braid (forming a lifting becket) was passed through these loops and
tied on top of the protecting disc with a slip-knot, so that it could
easily be removed.	 -

This form of lifting becket was found to be unsatisfactory, owing
to the silk braid loops being unable to stand the strain of lifting the
cartridge out of the cylinder.

(3) All round lifting becket of silk braid. —This lifting becket passed
completely round the cartridge and was kept in position by three
"fairleade"—one on the base and one at each side of the cartridge near
the top.

(4) All round becket of linen tape.—This becket was attached in
the same way as above. It was introduced owing to the cordite
having a rotting effect on the silk braid becket.

IGNITERS.

(1) All the igniters were formerly stitched radially to form four
compartments ; for later 9'2-inch and up they were cross-stitched to
form eight compartments. The latest Marks of cartridges are now
fitted with " Standardized igniters " stitched across to form five
parallel compartments ; in the 15-inch cartridge the igniter is stitched
across to form six parallel compartments.

(2) The first igniters consisted of an inner disc of silk cloth and
an outer disc of shalloon. The silk cloth rotted and allowed the powder
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to fall among the sticks. The gunpowder priming is now contained
between two discs of shalloon, with a strengthening disc of silk cloth
on the underside.

(3) The central hole in " igniter " and " tear off " disc was dis-
continued when the central silk cord becket was superseded by the
removable lifting becket.

(4) A certain number of cartridges have been issued with igniters
of undyed shalloon, which is now discontinued. Most cartridges that
are fitted with an igniter at one end only, if the igniter is of undyed
shalloon, have a black cross extending across the outer disc to make
the igniter of the cartridge more conspicuous.

(5) S.F.G. 2 gunpowder introduced for filling igniters followed
by the re-introduction of R.F.G. 2 instead of S.F.G. 2, stock of S.F.G. 2

being used up for igniters of cartridges made up with Mark I cordite
in the Land Service only.

(6) Protecting disc for igniter fitted with a larger silk cloth disc,
and called " Cover for igniter."

This cover for igniter is secured by a draw-string of linen tape
in addition to being secured by single stitches of silk sewing.

COMPOSITE CARTRIDGES.

(See Plate XII.)

A different system of making up cartridges with Mark 1 cordite
was adopted for the heaviest guns ; it is now discontinued, but nianv
of the above type of cartridges will still be met with, until the
existing stock is used up.

Guns which have composite cartridges. —In this type of cartridge
two sizes of cordite are used—a large size and a small; such cartridges
are known as " Composite cartridges." They were introduced for
the B.L. 91-inch, and early Marks of 12-inch and I3 - 5-inch guns.

In external appearance they do not differ from other cartridges ;
some are cylindrical and some are enlarged at one end.

After tying the central bundle of large-sized cordite with silk
sewing, a bundle or rope of cordite, consisting of 60 or 120 cords of
very small size (31), is wound spirally round the core from one end to
the other, and secured with silk sewing ; the outer layers of large-size
cordite are then built up as usual.

The Mark I composite cartridge has the central silk cord becket
(see Plate XII). The Mark H has the all-round removable lifting
becket.

Advantages claimed for composite cartridge. —This method of making
up enables a larger charge to be fired, increasing the muzzle velocity,
but without any increase in the chamber pressure. It has also been
found that with this design of cartridge ballistics vary less with change
of temperature, and are better maintained in worn guns.



CARTRIDGES FOR 91-INCH B.L. GUNS O'N H.A. MOUNTINGS.
(Special type.)

The cartridges for 9 - 2-inch B.L. guns on high angle mountings
are laced together in the same way as those for the $,L. 6-inch
Marks VII to XII guns.

Fig. 7.
CARTRIDGE, B.L. 9 - 2-INCH, 16 LB. 1 OZ. CORDITE M.D., SIZE 8,

CONSISTING OF 12 I.B. 6 OZ. AND 3 LB. 11 OZ. CHARGES, FOR
GUNS ON ILA. MOUNTINGS.
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A peculiar feature of these cartridges is a perforated paper cylinder
built up in the centre, to take a wooden stick intended to prevent the
projectile slipping back when the gun is elevated.

There are four cartridges, as follows :—

29 lb. M.D. cordite, size 16
15 lb. 12 oz. M.D. cordite, size 16

12 lb. 6 oz. M.D. cordite, size 8
3 lb. 11 oz. M.D. cordite, size 8

Laced together to form a
44 lb. 12 oz. (full
charge).

{ Laced together to form a
16 lb. 1 oz. (full
charge).

The above-mentioned 44 lb. 12 oz. and 16 lb. 1 oz. (full charges)
are made up in the same manner.

Each charge consists of a bundle of cordite tied together with
silk sewing. In the centre of the charge is a perforated paper cylinder.

The charge is inserted into a silk cloth cartridge hooped with silk
braid ; it has a hole in the bottom for a stick.

The " igniter " and " cover for igniter " are similar to those already
described on page 72, but have central holes to allow the stick to pass
through each end of the cartridge.

The heavier portion of each laced-up cartridge is provided with a
removable lifting becket, tied over the " cover for igniter."

The stick is of beech, 1 . 25 in. in diameter, in two parts which
screw together—one part 3 in. in length (exclusive of screwed part),
the other part 39 - 4 in. in length—the end being strengthened by a
brass ferrule.

The stick is made up in two parts so that it can be easily lengthened
by partly unscrewing the two portions, so as to arrange for over-
ramming in worn guns.

The Mark I cartridges for the 9 . 2-inch H.A. guns differ from the
Mark II described above in the following particulars :-

(a) An annular recess is formed at one end of the charge for
the igniter.

(0 The igniter is cross-stitched radially to form eight com-
partments.

(c) The igniter is protected by a " tear off " disc secured by
four single stitches instead of a " cover " secured by a
linen tape draw-string.
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Package. sll
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Case, Powder,
M.L.:

16298 2.75 - inch I L 7 ors. 9 drams I 71 3 drams S.F.G.' 2 4 - D 240 Whole Nil —
16535 B.L. (full charge) at each end 115 Half

46 Quarter
120 Case,	 M.L.,

Field
Case, Powder,

M.L.:
11021 10-pr. B.L. I I, 6 oza. 14 drams I 6 1	 dram	 G.C. •	 2 4.4 266 Whole Nil —
11015 (full charge) yarn at each 115 Half

end 48 Quarter
Do. H L Do. I 5 3 drams S.F.G.*

at each end
2 4.4	 Do. Da Nil Gunpowder	 replaces

G.C.	 yarn	 for
Igniter.

' Case, Powder,
M.L.:

11022 10-pr. B.L.	 1 L 3 ol..s. 9 drams I 31. I	 dram	 C.C. I' 8 3 - 1	 4-45	 Whole Nil —

(for	 Star yarn at each 220	 Half
Shell) end I	 87 Quarter

— Do II L Do. I 31 3 drams S.F.G.*
at each end

1.8 3 . L	 Do. Do. Nil Gunpowder	 replaces
G.C.	 yarn	 for
Igniter.



Case, Powder,
M.L. :

8137 12-pr. B.L.
(6 cwt.)

I L 12 ozs. 7 drams
(full charge)

I 4 drama R.F.G. 2

at each and
2.2 6.2 110 Whole

11978 Do. II; L Do. I 5 I	 dram	 G.C. 2.2 6.2 145 Do. G.C.	 yarn	 replaces
10580 yarn at each

end
gunpowder for Ig-
niter.

Do. III L Do.
a

1 5 4 drams S.F.G.'
at each end

0.2 145 Do. Gunpowder	 replaces
G.C.	 yarn	 for
Igniter.

7597 15-pr. B.L. I L 151 ozs. (full I 5 2	 drama	 C.C. 1'9 11 5 75 Do. Originally	 for	 the
8314 or B.L.C. charge) yarn	 4	 inch

from each end
12-pr.	 B.L.	 7•cwt.
gun. Nomencla-
ture altered to
1 5-pr.	 or	 1 2-pr.
7 cwt.

8490 100 Do. Nomenclature altered
14214 to	 15-pr.	 B.L.	 or

B.L.C.
16397 15-pr. B.L.

or B.L.C.
I L I	 lb. I oz. 11

drams	 (full
charge)

M D 4} 4 drams R.F.G. 2

at each end
1.9 11'5 100 Do. M.D. Cordite charge

introduced.

13344 Do. I L 4 ozs. (for Star
Shell)

I 5 2	 drama	 G.C.
yarn	 4	 inch
from	 eaoh
end

1.9 11.5 100 Do. Has a paper cylinder
in the centre.

30-pr. B.L. I S I 2 lbs. 6	 ozs,
(full charge)

I 10 oz. R.F.0. 2 at
each end

2 . 7511 . 5 35 Do. Nil

Do. II SI Do. I 10 8	 drama	 C.C.
yarn	 at each
end

2.7511.5 35 Do. Nil G.C.	 yarn	 replaces
gunpowder for
Igniter.

Do. III S 1 Do. I 10 oz. S.F.G. 2 at
each end

2 . 7511 - 5 35 Do. Nil S.F.G. 2 replaces G.C.
yarn	 for	 Igniter.
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Nature of
Gun.
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At
Weight.

‘75'

t
a3 .65

Igniter..
g .9

7696 4-inch B.L.
(exoept

I L 3	 lbs.	 1	 oz.
(full charge)

I 5 oz. R.F.G.' at
each end

3'2

Marks VII
to	 VIII*
Guns)

11919 Do. II L Do. I 2 draw G.C.
yarn at each
end

3.2

Do. III L Do. I 6 oz. S.F.G.' at
eabh' end

3.2

4-inch B.L.
(Mark	 V

I SI 3 lbe. 7 ozs.
(full oharge)

MD 4} or- R.F.G.° at
each end

2.4

Gun)
14411 4-inch B.L.

(Mark VII
I N 9 lbs. 15 oza.

(full charge)
MD 19 1 oz. R.F.G.' at

each end
4.3

Gun)

15948 Do. I N 9 lbs. 5 ozs. 15 MD 10 Do. 4.3
15947 drams	 (full

charge)

aci4

fal
Remarks.

Nil

Nil G.C.	 yarn	 replaces
gunpowder for Ig-
niter.

Nil Gunpowder	 replaces
G.C.	 yarn	 for Ig-
niter.

Nil

Nil Superseded for future
manufacture by 9
lbs. 6 oza. 16 drama,
Size 16.

Nil Cut	 from	 28-inch
lengths.	 No hoops.

8

Case, Powder.
M.L. :

11.5 37 Whole
20 Half

11 . 5 Do. Do.

11.5 Do. Do.

11.5 Do. Do,

18.5 6 Rect."R" Case
12 Rect. "A"Case

17.2 8 Rect."R" Case
12 Reot."A" Case

Package.

TtsI2 8.—Cordite Cartridges for B.L. and B.L.C. Gum—continued.



15931 Do. II N Do. M D 18 Do. 4.3 17 - 2 Reet."R" Case Nil Cut	 from	 33 - inch

to
, 15049 4.inch B.L. I N 5	 lbs.	 6	 ozs. M D 16 1 oz. R.F.G. 2 at 3 - 8413-15

12
32

Rect."A" Case
Rcct."O" Case Nil

lengths.	 No hoops.
Was originally 5 lbs.

15048 (MarkVIII (full charge) each end 7 Reet."R" Case 4 ozs.	 013848 and
t.D Gun) 16084.	 Cut from

26-inch lengths.
15531 Do. II N Do. M D 16 Do. 3.84 13 - 15 32 Rect."0" Case Nil Cut	 from	 33 - inch

7 Rect."R" Case
Case, Powder,

M.L. :

lengths.	 No hoops,

4-inch, I S I 2 lbs. 14 ors. I 5 12i drs. R.F.G. 2 3.3 11 - 5 37 Whole Nil
jointed (full charge) in each circum- 20 Half

ferential	 ig-
niter

7 Quarter

5-inch B.L. I S I 4 lbs. 11,4-6 ozs. M D 41 1 oz. R.F.G. 2 at 4-1 12.5 37 Whole Nil
(full charge) each end 20 Half

7 Quarter
Do. I L 8	 lbs.	 (full I 15 11 oz.	 R.F.G. 2 4.4 14 . 75 37 Whole Nil Pot Victoria.

charge) at each end 20 Hall
7 Quart er

Case, Powder,
M.L. :

13169 60-pr. B.L. I L 9 lbs. 12 ozs. M D 16 I oz. R.F.G. 2 at 4.7 17 12 Whole Nil Was originally 9 lbs.
15933 (full charge) each end 7 ozs.	 Cut from 26-

inch lengths.

15931 Do. H L Do. MD 18 Do. 4 . 7 17 12 Do. Nil No hoops.	 Cut from
33-inch lengths.

9770 6-inch B.L.
Gun(Marks
III chase-
hooped IV
and VI)

II L 14 lbs. 12 ozs.
(full charge)

I 20 2 ozs. S.F.G. 2 at
one end

6.5 17 . 5 7 Do. Central
silk
cord
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A t
Nature of '
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d 'd 1 13; "41 .16

2 ,_
°

au... m
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j Weight. gei

°

i 3 Igniter. El A

4.e
..b)
4 .4

fl'	 $
a.
.9 

Package.
gi

Remarks.

11584 6-inch B.L. I	 L 16 lbs. 12 ozs. M D 18 2 ems. R.F.G.' at 5 . 75 17 -5 8 Whole Ni! Cut	 from	 26 -judo
12749 Grin (Marks (full charge) one end 1 Cylinder No. 39 lengths.

III ((base-
hooped),
W and VI

Case, Powder,.
M.L-.

15931 Do. II L Do. M D 16 Do. 5'7517.5 7 Whole Nil No hoops.	 Cat from
16189 1. Cylinder No. 39 33-inoh lengths.

Case, Powder,
M.L.- -

- 6-inch B.L. I L 91	 lbs.	 (full I 5 2 ozs. B.F.G. 1 at 5. 75 11 - 5 10 Whole Nil For Australia.
Gun (Arm-
strong), 4
tons

charge) one end 2 Cylinder No. 34

10408 6-inoh B.L. I C 10	 lbs.	 (4 I 20 Do. 5.75 11.75 14 Rect."B" Case Nil When issued two half•
13676 Gun(Marks charge) 24 Reot."L" Case charges	 are	 laced

VII	 to ' 2 Cylinder No. 34 together.
VIII)

— Do. II C Do. I 20 8-inch " A " (2 5 . 75 11 • 76 14 Reet."B" Case Nil Standardised Igniters
ozs. 8.F.G. 2) 24 Reet:a," Caae Cut	 from	 17-inol

2 Cylinder No. 34 lengths.

— Do. III C Do. I 20 Do. 5- 75 1U 75 14 Rect."B" Case Nil Cut	 from	 16 - inol
24 Reot."L" Case lengths.

2 Cylinder No. 34



11356 6-inch B.L.
7,3. 13676 Gun(Marks

VII toVIII
except those

no	 on twin
mountings)

11635	 Do.
15931

Do.

I C

C

N

II N

16MD

MC 16

MD 19

M D 19

14

5. 75 12.7
	

14
2

5.75 12.75 14
2

5'7512 . 7

6-inoh B.L.
Gun (Mark
XII)

Do.

27 lbs. 2 ozs.
(full charge)

Do.

2 ozs. R.F.G. 2 at
one end

Do.

6-inch " A " (2
R.F.G. 2)

2 ozs. R.F.G.* at
one end

6-inch " A " (2
ozs.

6-inch " A," 2
ozs. R.F.G. 2 at,
each end

6-inch " B," 2
ozs. R.F.G. 2 at
each end

Reot."B" Case
Cylinder Nos.
34, 38 or
384

Rect."B" Case
Cylinder Nos.
34, 38 or
38e

Reot."B" Case
Cylinder Nos.
34, 38 or
38e

Reot."B" Case
Cylinder Nos.
34, 38 or
381

Reot."B" Case
Cylinder Nos.
-34, 38 or
38e

Rect."W" Case

Do.

charge = }Laced
18 lbs. 11 ozs.	 to_

it charge =	 gether.
9 lbs. Of ors.

Do.
6D

lbs. (1
charge)

Do.

III —	 Do.

I	 C	 Do.

M D 16

M D 16

M C 18

6.75 12.7 14
2

2

5 . 75

5.25

5 . 26

12.75

38.2

36.2

14
2

4

4

Nil

Nil

Nil

Nil

Nil

All
round
1-inch
linen
tape
Do.

Cut from 26 - inch
lengths.

Cut from 33 - hulls
lengths.

Standardised igniter.
Cut from 33 - inch
lengths.

Standardised igniter.

Do.

Do.

Do.



TABLE 8.—Cordite Cartridges	 B.L. and

.S

B.L.C.

no

fl

Gum--continued.

Package.
C

Nature of
Gun. s.

CIA

Weight.

z

O
Ignitor. Remarks.

12948 6-inch B.L. I N 28 lbs. 10 ozs.	 MD 26 2 ozs. R.F.G. 2 at 6 . 1	 28.5 Rect."D" Caso All For cupro•nieke) driv-
15916 Gun (Mark

VII other
than those
on twin and
unstrength-
oned P IV
mountings)

(full charge) each end 8 Reot."F" Case round
1-inch
linen
tape

ing bands. Formerly
a 20-16. charge.

	

charge =	 Lazed
19 lbs.	 ozs. to-

	

charge =	
th

	

9 lbs. 81 ozs.	 er.

Do. II N	 Do. M D 26 6-inch " A " (2 6-I 28.6 4 Rect."T" Case Do. Standardised Igniter.
07.8. R.F.G. 2 ) 1 Cylinder No. 41

13011) 6-inch B.L. I N 32 lbs. II oz.. MD 26 2 ozs. Ft.F.G. 2 o.t 6.2 31 4 Rect."T" Case Do. First a 32 lbs 10 ozs.
13750 Gun (Marks (full charge) each end 8 Rect."F" Case charge.	 Then a 33-
15946 XI	 and

XI*
1 Cylinder No. 41 lb. charge.

charge
21 lbs. 6i	 Laced

tocharge =
10 lbs.1	

gether.

Do. II N Do. MD 26 6-inch " A " (2 6-2 31 I Rect."T" Case Do. Standardised Igniter.
oza. R.F.G. 2) 8 Reot."F" Case

I Cylinder No. 41
11357 6-inchB.L.C.

Guns
I L 10 lbs. 7i ozs.

(I charge)
M D 16 2 ozs. R.F.G. 2 at

one end
5.75 11 - 75 2 Cylinder No. 34 Nil Cut	 from	 26 - inch

lengths.
15031 Do. II L Do. MD 16 6-inch " A " (2

ozs. R.F.G. 2 )
5 . 76 11.85 Do. Nil Standardised Igniter.

Cut from 33 - inch
lengths.



Do. I L Do. M C 16 6-inch " A " (2
ozs. R.F.G.±)

5.75 11.85 2 Nil Cut	 from	 33 - inch
lengths.

13771 7-5 - inch B. L. I SI 31 lbs. 6 ozs. DI D 26 6 ozs. R.F.G. 1 7 22 . 5
12758 (Marks	 II

and II.)
(i charge) ono end

14093 Do. TI S 1 Do. M D 26 7.5-inch	 " A " 7 22 - 5 Standardised Igniter.
14607 (6 ozs. R.F.0. 2)
12758 Do. I SI 15 lbs. 11 ozs. M 26 6-ozs. R.F.G. 2 at 7 11'25
13771 (f charge) one end
14093
14607

Do. II SI
•

Do. MD 26 7 . 5-inch	 " A "
(6 ozs. R. P.G. 1)

7 11.25 Standardised Ignitor.

14093 7.5-inchB.L I N 30 lbs. 8 ozs. M D 26 ozs. R.F.G. at 7 22.5 4 Rect."0" Case All
144307 (Marks Ito (	 charge) one end Box, Cartridge round
15945 IP' and V) 12-inch

Do. II N Do. MD 26 7-5-inch	 " A " 7 22 , 5 4 Do. Do. Standardised Igniter.
(6 ozs. R.F.G. 2 )

14093 Do. I N 15 lbs. 4 ozs. MD 26 ozs. R.F.G. 2 7 11-25 8 Reot."0" Case Do.
14607 (i charge) ono end 8 Box, Cartridge,
15945 12-inch

Do. II N Do. MD 26 7.5-inch	 " A " 7 11 , 35 Rect."0" Case Do. Standardised Igniter.
(6 ozs. R.F.G. 1 ) 8 Box, Cartridge,

12-inch
12819 7'5 -	 inch

B.L.(Marks
III to IV*)

1 N 27 lbs. 2 ozs
(I charge)

MD 26 6 ozs. R.F.G. at
one end

8 , 7 22 8 Rect."L" Case Central
silk
cord

12810 Do. II N Do. M D 26 ozs. R.F.G. 2 at
one end

6.7 22 3 Box, Cartridge,
Q.F. 6-inch,
Naval Trans-
port

Linen
tape

12810 Do. III N Do. M D 26 6 07.5, R.F.G.' at
one end

6'7 22 3 Do. Do.

13502 Do. I N 13 lbs. 9 ozs.
charge)

MD 26 6 ozs. R.F.G.' at
one end

11 Reot."L" Case • Do.



TABLE 8.—Cordite Carfridges for B.L. and B L.C. Guns-continued.

CO
ca

t
.9 g
•6

Nature of
Gun. Weight.

o

'co 8
Igniter.

.9
4

Package.

(Marks III
to IV *)

Ii N 13 lbs. 9 ozs.
(f charge)

MD 26 6 ozs. R.F.G. 2 at
one end

3 Box, Cartridge,
0•F. 8-inch,
Naval Trans-
port

11786 9-2-inch B.L. I N 33	 lbs.	 (4 I 44 & Do. 7.5 21.5 6 Rect. "I" Case
(Mark VIII) charge) 3}

11766 Do. I N 16 lbs. 8 ozs. I 44 & Do. 7.5 12.5 9 Do.
charge) 31

9 '2-incliB.L.
(Mark IX)

II L 50	 lbs.	 (t
charge)

44 8 ozs. R.F.G. Int
one end

8 • 25 33.0 Cylinder No. 36

Do. II L 25	 lbs.	 (f
charge)

44 Do. 8.25 18.5 2 Do.

10233 9-2-inohB.L. C 51 lbs. 8 ozs. I 44& Do. 8-25 32.5 4 Rect."N" Case
15143 (Marks IX, (I charge) I Cylinder No. 38

X, X• and 2 Reot."S" Case
X*)

12838 Do. II C Do. I 44&
31

Do. 32.5 4
1

Rect. "N" Case
Cylinder No. 36

2 Rect."8" Case
9780 9-2-inohB.L. I C 26 lbs. 12 ozs. I 30 Do. 7.5 19.5 6 Reot."I" Case

(Marks III
to VII)

(f charge) 1 Cylinder No. 22

9788 Do. II C Do. I 30 Do. 7.5 19.5 6 Reot." r Case
I Cylinder No. 22

1:13
	Remarks.

Linen
tape

Central
silk
cord

Al]
	

Differs from Mark I
round
	

iu lifting bockats.

Central
silk
cord
Do.



9.2 - inch III L Do. I 30 Do. 7.5 19.5 6 Rect."1" case All
B.L. (Marks I Cylinder No. 22 round
IV,	 IVA,
and VI to
vio)

9766 Do. I N 13 lbs. 6 ozs. 30 Do. 7.5 9.75 12 Rect."I" Case Do.
(f charge)

9766 9.2 - inch
B.L. (Mark
VIII)

TI N 31 lbs. 8 ors.
(i charge)

I 40 Do. 7.5 21.5 5 Do. Central
silk
cord

Do. II N 15 lbs. 12 ozs. 40 Do. 7.5 12.5 9 Do. Do.
(i charge) 2 Cylinder No. 27

10233 9.2 - inch I C 25 lbs. 12 ozs. I 44& Do. 8.25 16-25 8 Root. "N' ' Case Do.
15143 B.L.(Marks (1 charge) 2 Cylinder No. 36

IX, X, X`'
and X')

4 Reot."S" Case

12838 Do. II C Do. I 44 & Do. 8.25 16.25 8 Rect."N" Case All Differs from Mark I
31 2 Cylinder No. 36 round in lifting beokete.

4 Reot."S" Case
12212 Do. I C 60	 lbs.

charge)
M D 37 Do. 8 32.5 2 Box, Cartridge,

9.2-inch
Central

silk
5 Reot."G" Case cord

12839 Do. II C Do. M D 37 Do. 8 32.5 4 Reot."N" Case All Differs from Mark I
13500 2 Reot."S" Case round in lifting beokets.
13985 Do. III C Do. M D 37 9.2-inch	 " A," 8 32.5 1 Cylinder No. 36 Do. Standardised Igniter.

8 ozs.
12212 Do. I C 30	 lbs. M D 37 8 ozs. R.F.G. 2 at 8 16.25 4 Box, Cartridge, Central
12839 charge) one end 9.2-inch silk

10 Itect."G" Case cord
13500 Do. II C Do. M D 37 Do. 8 16.25 8 Reat."N" Cane All Differs from Mark I
13985 4 Reot."8" Case round in lifting bockats.

Do. III C Do. M D 37 9.2-inch	 " A," 8 16.3 2 Cylinder No 36 Do. Standardised Igniter.
8 ors. R.P.Q.



13518

13858

13518
13858

Natui
Cu

.2 -
B.L,(M
X, Xv
X.)

Do.

9.2 -
B.L.(1%
XI to

Do

Do

Do

TABLE 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

of
to
o

id, .p
1-.

'. 5
a

.-E
c,3

ei

Weight.

....

-,E ..I
=
18

''S

io8

,:,
	 x Igniter.

.Igid
0 aci
E g

.:i.,.•
A .5

->
t,..ci
.4" g

,$• 
'

46
tIl dw

..0 „A
g g

."4:1'.e

Paokage. 3)1 Remarks.

noh
arks
and

I L 53}	 lbs.	 (i
charge)

M D 26 9 . 2-inch	 "A,"
8 ozs. R.F.C. 2

7 .76 30 .25 1 Cylinder No. 38 A11
round

—

I L 26 lbs. 12 ozs. M D 26 Do. 7-7516-5 2 Do. Do. —
(} charge)

inch 1 N 64 lbs. 4 ozs. M D 37 8 ozs. R.F.G. 2 at 8.25 32.5 2 Rect."S" Case Do. Formerly 65 lbs. 4 ozs.
arks (I charge) ono end .	 4 Reot."N" Case
CI*) 2 Box, Cartridge,

9 -2-inoh
II N Do. M D 37 9.2-inch	 " A " 8.26 32.5 2 Reet."S" Case Do. Standardised Igniter.

(8 ozs. R.F,C. 2 ) 4 Rect."N" Case
2 Box, Cartridge,

9 -2-inoh
I I N 32 lbs. 2 ozs. M D 37 8 ozs. R.F.C. 2 at 8 - 26 16 -25 4 Rect."S" Case Do. Formerly 32 lbs. 10

(i charge) one end 8 Reot."N" Case ors.
4 Box, Cartridge,

9 -2-inob
II N Do. M D 37 9.2-inch	 " A " 8 -25 16 -25 4 Reet."S" Case Do. Standardised Igniter.

(8 ozs. R.F.G. 2) 8 Rect."N" Case
4 Box, Cartridge,

9 - 2-inch



13501
13981

9.2	 -	 inch
B.L.(Marks
B VI	 and
VI°	 on

I L 44 lbs. 12 ozs.
(full charge)

M D 16 8 ozs. R.F.G. 2 at
each end

9 -37520.3 1 Cylinder No. 16 Do. A 29-lb.
,	 Lacedfraction arta

to-
gether.

A0216 11rsob. lti2on

1-1.A.moun t-
i ngs)

15931 Do. 11 L Do. MD 16 Do. 9.376'20.3 Do. Do. Differs from Mark I
in being cut from
33-inch	 instead	 of
26-inch lengths.

Do. ITI L Do. M D 16 9-2-inch	 " B" 9.375 20 -3 I Do. Do. Standardised Igniter.
(8 ozs. R.F.G. 2) Cut from	 33 - inch

lengths.
13501 Do. I L 16	 lbs.	 1	 oz. M D 8 8 ozs. R.F.G. 2 at 7 - 375 13-9 2 Cylinder No. 28 Do. A	 12 lbs. 6
13981 (full charge) each end ozs.	 frac-

tion and
A .3 lbs.	 11

ozs.	 frac-
tion

Laced
to-

gether.

Do.	 i	 II L Do. D 8 Do.	 7.375 13-0 2 Do. Do. Standardised Igniter.
0671 10-inch B.L.' C 38	 lbs.	 ( 12 I 30 ozs. R.F.G. 2 at 8.2523-25 4 Rect."J" Case Central Marks I and II were
0710 (Marks Ito

IV*)
charge) one end silk

cord
brought up to Mark
III pattern locally.

9645 Do. N 19	 lbs.	 (I- I 30 Do. 8.2513.5 8 Do. Do. Mark I was brought
0871 charge) up	 to	 Mark	 II

13461 pattern locally.
12876 Do. I L 40	 lbs. •	 (i

charge)
MD 16 Do. 8.26	 26 Cylinder No. 16

or 16e
A11

round
Cut	 from	 26 - inch

lengths.
15931 Do. II L Do. M D 16 Do, 8.25	 26 1 Do. Do. Cut	 from	 33 - inch

lengths.
12810 B,L. I N 36 lbs. 11 ozs. M D 45 Do. 9	 15 4 Reot."U" Case Central
15857 (Marks VI

to VII)
(i charge) 2 Box, Cartridge

4.7-inch
silk
cord

Naval outfit



111A

All
round

Do.

Do.

Central
silk
cord

Do.

Remarks.

Standardised Igniter.
Cut from 35 - inch
lengths.

Cut from 23 - inch
lengths.

Do.

12819

10205

9739

9739

TABLE 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

8

Nature of
Gun. Weight.

0

e8z

o

'Go
Igniter.

.11
4 .5 0 X 1245

Package.

10-inch B.L.
(Marks VI
to VII)

II N 38 lb& 11 ozs.
(I charge)

MD 46 8 ozs. R.F.G. 1 at
one end

9 15 1 Cylinder No. 17

Do. III N Do. MD 45 10-inoh " A " (8
ozs. R.F.G. 2)

9 15 1 Do.

Do. IV N Do. MD 46 Do. 9 15 1 Do.

12-inch R.L.
(Marks I to

II L 22 lbs. 2 ozs.
(1 charge)

I 30 ors. R.F.G.* at
one end

9'2 11.5 2 Cylinders Nos.
15, 15.& and

VII) 16
Cylindrical

Cases :
12-Inch B.L. I N 83 lbs. 12 ors. I 50 Do. 9.5 32 5 1 R ,) Large

(MarkVIII) (i charge) I
1

" R " Small
Cylinder No. 33
Cylindrical

Cases :
Do. III N 41 lbs. 14 ozs. I 50 Do. 9.5 16.25 2 " R " Large

(I charge) 2 "R" Small
1 Cylinder No. 17
2 Cylinder No. 33



Cylindrical
Cases :

9027 Do. II N 87	 lbs.	 (a I 50 & 12 ozs. R.F.G.' 9.6 32.6 1 " R, " Large All

12838 charge) at one end " R " Small round
1 Cylinder No. 33

Cylindrical
Cases :

9927 Do. II N 431	 lbs.	 a I 50 & 9.5 16.26 2 " R " Large Do.

12838 charge) 31 2 " R " Small
2 Cylinder No. 33
1 Cylinder No. 17

Cylindrical Case:
13230

15392

Do.

Do.

I

II

N

N

100	 lbs.	 a
charge)

Do.

M D

MD

45

46

8 ozs. R.F.G.' at
one end

Do.

10

10

34.5

34.5

1

1

R " Large

Do,

Do.

Do.

Cut	 from	 37 - inch
lengths.

Cut	 from	 24 - inch
lengths.

Do. TIT N Do. M D 45 12-inch	 " B " 10 34.5 1 Do. Do. Standardised Igniter.
(10 ozs. R.F.G.') Cut from 35 inch

lengths.
Do. IV N Do. MD 46 Do. 10 34.6 1 Do Do. Cut	 from	 23 - Mob

lengths.

13230

16392

Do.

Do.

I

U

N

N

60	 lbs.	
(I

charge)
Do.

M D

M D

45

46

8 ozs. R.F.G.' at
one end

Do.

10

10

17.6

17-5

2
1
2

" R " Large
Cylinder No. 26

R " Large

Do.

Do.

Out	 from	 37 - inch
lengths.

Cut	 from	 24 - inob
1 Cylinder No. 26 lengths.

Do. m N Do. MD 46 12-inoh " B " (10 10 17.25 2 R " Largo Do. Cut	 Irani	 23 - inch
ozs. R.F.G.") 1 Cylinder No. 26 lengths.

Do. IV N Do. MD 46 Do. 10 17.26 2 R	 Large Do. Cut	 from	 35 - inch
1 Cylinder No. 26 lengths-

Cylindrical

10387 12-inoh B.L. II N 62 lbs. 12 WS I 50 & 12 ozs. R.F.G.' 102516.75 2
Cases :

{	 It Do. Composite.

10388 (Mark IX) (ioharge) at one end N

12838



13617
13985

15392

13517
13985

15392

TABLE 8.--Cordite Cartridges for B.L. and B.L.C. Guns—continued.

Nature of
a tin.

'4 ;2
4 -5

t.)
o

Weight.
9.

'2
At 3

"6
g .-E
ii,

Igniter.
Itg a

.o
-Z,.g"

..F!2 .
'-.4 .g

6

Ug
Z ''"'

Package.
84

to -g

1-1
.Remarks,

Cylindrical
Oases :

{.2-inch B.L.
(Mark IX)

1 N 81 	 lbs.
. charge)

(1 M D 45 16 ozs. R.F.G. 2

at one end
10 , 4 18-4 ) 2 " Q "

" N "
All

round
For "Duncan " ark

" Formidable" Class

Do. 11 N Do. Id D 45 Do. 10,4 18.4

Rect."1" Case
Box, Cartridge,

l	 12-inch Do.

Cut from	 87- root
lengths,

Cut	 from	 24 - incl
lengths.

Do. III N Do. M D 45 12-inch " A " (16
ozs. R.F.G.')

10.4 18 , 4 1 Cylinder No. 40 Do. Standardised Igniter
Cut from 23 - inol
lengths.

Do: 1V N •	 Do. M D 45 Do. 10.4 18.4 1 Do.
Cylindrical

Do. Cut	 from	 36 - irk'
lengths.

Cases :
Do. I N 63f	 lbs.

charge)
(I M D 45 16 ozs. R.F.G. 2

at one end
10.4 18.8 2 " Q "

‘, N ,,

Reot."I" Cue

Do. " Bing Edward VII'
Class. Cut from 37
inch lengths.

Do. II N Do. M D 45 Do. 10.4 18.8 Box, Cartridge,
12-inch

Do. Cut	 from	 24 - incl
lengths.

Do. III N Do. M D 45 12-inch " A " (16
ozs. R.F.G. 2 )

10-4 18.8 I 1 Cylinder No. 40 Do. Standardised Igniter
Cut from 23 - inul
lengths.

Do. IV N Do. M D 45 Do. 10.4 18.8 1 Do. Do. Cut	 from	 35 - inc]
limo-tbs.



Cut from 37 - inch
lengths.

Cut from 24 - inch
longths.

Standardised Igniter.
Cut from 23 - inch
lengths.

Cut from 35 - inch
lengths.

Cut from 25 - inch
lengths.

Cut from 24 - inch
lengths.

Cut from 37 - inch
lengths.

Cut from 23 - inch
lengths.

Cut from 35 - inch
lengths.

Composite.

Do.

Cut from 37 - inch
lengths.

Cut from 24 - inoh
lengths.

Do.

Cylindrical
Cases :

Rect."I" Case
Box, Cartridge ,

12•inch
Cylinder No. 40

Do.

Do.

Cylindrical
Case " L "

Cylindrioal
Case " P "

Do.

Cylindrical
Case " L "

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

21

1

1

1

2

2

2

C)

1

2

2

2

Do.

Do.

Do.

13554 12-inch B.L. I N 611	 lbs.	 a MD 45 16 ozs. R.F.G. 2 10.5 18•S	 1
13857 (Marks	 X charge) at one end
13985 and X*)
15392 Do. II Do. MD 45 Do. 10.5 18.8

Do. III N Do. MD 45 12.inoh " A " (16
ozs. R.F.G. 2 )

10.5 18.8

Do. IV N Do. MD 45 Do. 10.5 18.8

Do. V N Do. M D 45 Do. 10.5 18.8

14762 12-inoh B.L.
(Marks XI
to XII)

I N 76 lbs. 12 ozs.
a charge)

MD 45 16 ozs. R.F.G. 2

at one end
10.4 24

15341 Do. II N Do. MD 45 Do. 10.4 24

Do. III N Do. MD 46 12.i.och "A" (lil
ozs. R.F.G. 2 )

/0.4 24

Do. IV N Do. M D 45 Do. 10.4 24
•

12853 13.5 - inch II N 93 lbs. 12 ozs. I 44& 12 ozs. R.F.C. 2 11.8 23
15340 B. L.(Marks (I charge) 31 at one end

I to /V)
12853 Do. II N 46 lbs. 14 ozs. I 44& Do. 11.8 1I.5

(t charge) 3i
15340 13.5 - inch

B.L. (Mark
I N 73 lbs. 4 07.3,

CI charge)
MD 45 16 ozs.

at one end
10.26 22.5

V)
15340 Do. 1-I N Do. MD 45 Do. 10.25 22.5



foal
L "

o.

o.

o.

o.

foalm

o.

TABLE 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

1 t
e ig

--Q
P-1 o

_,:,
Nature of

Gun.

4
-64.. '1,4

`'8

•
. Weight.

.8
9)
§. '12

CI 4
g 1
 6

Igniter.
11o5

.g

11,„ 0g

'E1

.PI°
0 a

,S

Pao'

— 13.5-inch III — 73 lb. 4 ozs. M D 45 13 -5-inoh " A " 10.	 • 22.6 2 Cylind
B.L. (Mark (I chargo) (16 oza. R.F.G.') Case
V) •

— Do. IV N Do. M D 46 Do. 10-2522.5 2 n

:6405 Do. I N 74 lbs. 4 ozs.
(t charge)

M D 45 16 ozs. R.F.G.°
at one end

10-25 22-5 2 D

.6767 Do. Il N Do. M D 45 Do. 10 .25 22 - 5 2 D

— Do. III N Do. M D 45 13.5-ineh " A " 10.25 22.5 2 D
(16 ozs. R.F.0. 2 )

— Do. IV N Do. M D 45 Do. 10-2522.5 2 D

— I5-inoh B.L. I N 107	 lbs.	 (I
charge)

M D 46 15-inch	 " A "
(16 ozs. R.F.G.°)

11.7	 28 2 Cylindi
Case '

— Do. II N Do. M D 45 Do. 11.7	 26 2 D

Remarks.•

	Ali
	

Standardised Igniter.

	

round
	

Cut from 23 - inch
lengths.

	

Do.	 Cut from 35 - inch
lengths.

	

Do.	 Cut from 23 - inch
lengths.

	

Do.	 No recess in end of
charge for Igniter.
Cut from 23 - inch
lengths.

	

Do.	 Standardised Igniter.
Cut from 35 - inch
lengths.

	

Do.	 Cut from 35 - inch
lengths.

	

Da
	

Charge tied with silk
webbing. Cut from
24.75-inch lengths.

1-inch Cut from 35 - inch

	

Bilk
	

lengths.
braid



CARTRIDGE . B. L .6 INCH 30 CWT HOWITZER 2 LB  8  OZ CORDITE, M.D.S1ZE 4/4, MKT.

SCALE -

END VIEW OF RING.
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SECTION (C).—DESCRIPTION OF CORDITE CARTRIDGES
FOR B.L. HOWITZERS.

With the exception of the B.L. 9 . 45-inch, al] howitzer cartridges
are made up in the same way, but in a manner entirely different from
that employed for S.L. gan cartridges for the following reasons :-

(1) A howitzer is intended for " high angle " fire so as to obtain
a steep angle of descent, hence the charge is much lighter compared
with that of a gun of the same calibre, viz. :—

The B.L. 6-inch gun has a charge of 23 lbs.
The B.L. 6-inch howitzer has a charge of 2 lbs. 81 oz. (full).
(2) A howitzer is a comparatively short piece of ordnance, hence

the charge must be quick burning (small size of cordite sticks), so that
the whole of the charge may be consumed before the projectile has left
the muzzle.

The B.L. 6-inch gun cartridge takes Cordite M.D., size 16.
The B.L. 6-inch howitzer cartridge takes Cordite M.D., size 41.
(3) With a howitzer, large angles of descent must be obtained at

short as well as long ranges. This is done by altering the weight
of the charge ; therefore a cartridge for a howitzer is made up in such
a manner that its weight can be readily reduced.

Howitzer cartridges are made in the form of a mushroom-shaped
core of cordite, upon the stalk of which three or more rings of cordite
are placed. The rings are all removable, so that the core alone, or the
core plus one or more rings, may be fired.

CARTRIDGES FOR 6-INCH 3O -CWT. B.L. HOWITZER.

(See Plate XIII.)
The 6-inch 30-cwt. Howitzer has 3 charges, namely :-
1 lb. 12 oz. of Mark I Cordite For Mark I Howitzer only.(core and 3 rings).
1 lb. 151 oz. of Mark I Cordite 1 For Mark I* Howitzer with

(core and 4 rings).	 f Heavy Shell.
2 lb. 8i oz. of M.D. Cordite For Mark I* Howitzer with

(core and 3 rings).	 Light Shell.

The M.D. Cordite Charge.

Cartridge, B.L. 6-inch 30 cwt. Howitzer, 2 lb. 8 oz. Cordite M.D.,
Size 41, MarkI11,1 is for use with the 100 lb. " light " shell in
howitzers having enlarged chambers (i.e. Mark 1* howitzers).

The cartridge consists of a core, three rings, a shalloon bag for
the core, and the shalloon coverings for the rings ; the shalloon bag
for the core also carries the igniter.

The core is composed of a stalk and a mushroom head ; the
stalk consists of a bundle of cordite secured in places with silk
sewing. Round one end of this is placed a ring of cordite, also
secured with sewing, which forms the mushroom head. The whole
of the core is placed in a shalloon bag, which is then sewn up. The
rings, weighing 34 oz., 8/ oz. and 13 oz. respectively, are each
enclosed in a shalloon covering, the ends of each covering being
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brought together, and sewn with silk sewing. The rings fit over
the stalk and are secured to the core by two pieces of shalloon braid,
the bights of which are stitched to the shalloon bag. One end of each
braid is brought up inside the rings and tied to the other end, which
is outside them.

The igniter in the base of the core is divided into four compart-
ments filled with R.F.G. 2 powder ; some early issues have been made
with  S. F.G. 2 .

Cartridge for Mark I Howitzer.
The 1 lb. 12 oz. charge of Cordite, Mark I, is for use with the

Mark I Howitzer.
The Mark III cartridge is generally similar in construction to the

cartridge above described, but differs in having the shalloon bag for
the core in two parts—one part for the stem, the other for the
mushroom head ; this latter part is secured by a draw-string. The
igniter is 21 drins. of guncotton yarn.

Cartridges fitted with igniters containing S.F.G. 2 powder are
known as Mark IV.

Mark 1* Howitzer Charge of Mark I Cordite.
For Mark I* howitzers when firing the " heavy " shell, 122 lbs.,

the above-mentioned 1 lb. 12 oz. charge, with an additional 3k oz.
ring, is used; cartridges having the additional ring are designated
"1 ih 151	 i7nMito	 Ft"

Charges for 6-inch Howitzer Star Shell.
The charges for use with 6-inch Howitzer Star Shell are as follows :—
In Mark I Howitzer.—The core and 2-oz. ring of the 1 lb. 12 oz.

cartridge.
In Mark I* Howitzer.—The core and 32-oz. ring of the 2 lb. 8 oz.

M.D. cartridge.

J INCH B.L. HOWITZER CARTRIDGES.

(See Plate XIV.)
There are two different cartridges for this howitzer, namely :—

11 1-77,- oz. of Mark I Cordite (core and 3 rings).
14-1- oz. of M.D. Cordite (core and 3 rings).

(This M.D. charge is special for India.)

The Mark V, 11?-a oz. Cartridge.
Cartridge, B.L. 5-inch Howitzer, 11-jr; oz. Cordite, Size 31, Mark V

I L I consists of a core, three rings, and a shalloon bag, the latter
carrying the igniter. (See Plate XIV.)

Core.—The core is mushroom-shaped and consists of a bundle of
cordite, size 31, about 7 ft. long, twisted into shape, and secured in
places with silk sewing. The mushroom-head portion is covered by
the shalloon bag, the rest of the cordite is bare.

The shalloon bag is formed of two discs of shalloon ; the inner disc
is smaller than the outer, and is stitched to it round the edge. The
bag thus formed is sub-divided into four compartments filled with
S.F.G. 2 gunpowder.
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The outer shalloon disc is fitted with a silk draw-string ; it is
placed over the mushroom 'head, the draw-string tightened round
the stalk part of the core, and tied with a reef knot.

Each ring consists of 	 oz. of cordite tied in places with silk
sewing ; the three rings of bare cordite fit over the stalk and are
secured to the core by two pieces of shalloon braid, the bights of
which are stitched to the shalloon bag. One end of each braid is
brought up inside the rings and tied to the other end, which is outside
them.

Becket.—A small becket of silk sewing is attached to the base of
the shalloon bag to facilitate withdrawing the cartridge from its silk
cloth cover.

Earlier Marks of the 1137 oz. Cartridge.
Mark IV Cartridge.—The Mark IV cartridge had 2 drains of

waterproofed guncotton yarn instead of S.F.G. 2 powder ; the igniter
was not cross-stitched.

Mark III Cartridge.—The Mark III cartridge differs from Mark IV
in having the core and rings entirely covered with shalloon, and the
core is made up similar to that for B.L. 6-inch howitzer.

Charge for Star Shell.
The charge used with star shell is :-

" Core and one ring."

M.D. Cordite charge, 5-inch Howitzer.
The M.D. cordite charge consists of 14A- oz. of size 41.
The core is made up in the same way as the 6-inch howitzer

cartridge (see Plate XIII); the core is entirely covered with shalloOn.
The S.F.G. 2 powder igniter is in the form of a ring.
Covers, cartridges, dowlas, are issued for protecting 5-inch B.L.

howitzer 11-7A- oz. cartridges, Marks I to III, when packed in boxes,
in ammunition wagons or in limbers in Mark I* or II equipments.

Covers, cartridges, silk cloth, B.L. 5-inch howitzer, are used with
the IAA-  oz. cartridges, Marks IV and V, and the 14• oz. M.D.
charge. The covers are provided with a silk braid draw-string at
the mouth, and a becket at the base.

CARTRIDGES FOR B.L. 6-INCH CWT- HOWITZER AND B.L.
5 4-I14CII HOWITZER.

The above guns are special for India.
The latest Marks of cartridges for the 6-inch howitzer of 25 cwt.

are
" Cartridge, B.L. 6-inch Howitzer (25 cwt.), 2 lbs. 7 oz. Cordite,

M.D., Size 4+, Mark I. (Core and five rings.)
" Cartridge, B.L. 6-inch Howitzer (25 cwt.), 2 lbs. 1 oz. Cordite,

Size 34 , Mark VI." (Core and three rings.)
The latest cartrAge for the B.L. 5'4-inch howitzer is :-

"Cartridge, E.L. 5 '4-inch Howitzer,	 oz. Cordite, Size 3i,
Mark V." (Core and three rings.)

(B 11123)
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The above-mentioned cartridges are made up in the same way as
the 2 lbs. 8+ ozs. cartridge for the 6-inch howitzer of 30 cwts. described
on page 95.

CARTRIDGE FOR 9 • 45-INCH B.L. HOWITZER.
The cartridges for the 9 . 15-inch B.L. howitzer are made up on an

entirely different model from the other howitzer cartridges. (See
Fig. 8.)

The charge is of cordite M.D.T.

CARTRIDGE, B.L. 9 . 45-INcu HOWITZER, 5 LBS. 8 ozs. 4 DRAMS
CORDITE	 SIZE 18-10, Mark II L I .

The charge is made up in two layers of cordite.
The base portion consists of one layer containing 2 lbs. 8 ozs.

4 drams made up in the form of a disc. The cordite M.D.T. is cut
to a length of about 1 . 3 in., and is tied with silk sewing. It is then
placed in a paper ring. The whole is then enclosed in a shalloon bag
having an igniter of I. oz. of R.F.G. 2 gunpowder in five parallel
compartments.

The top layer consists of six wedge-shaped sections, two containing
1 lb. each and four containing 4 ozs. each of cordite M.D.T. cut to a
length of about 1 - 6 in. and tied with silk sewing.

Each section is supported by a perforated glazed-board wall and
enclosed in a shalloon bag. The sections are lightly stitched to the
edge and centre of the base portion.

Each portion is marked with the nature and numeral of the cart-
ridge and the weight and Lot No. of the cordite M.D.T. contained in it.

The weight of the full charge and the station and date of filling
are also shown on the base of the cartridge.

Fig. 8.
CARTRIDGE, B.L. 9'45-INCH HOWITZER, 5 LBS. 8 OZS. 4 DRAMS CORDITE

M.D.T., SIZE 18-10, MARK II i L
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CARTRIDGE, B.1.. 9'45-INCH HOWITZER, 5 LBS. 8 ozs. 4 DRAMS
CORDITE M.D.T., SIZE 18-10. MARK I L I .

The cartridge consists of a core and six sections, the whole being
secured by shalloon braid to a shallow mill-board cup. On loading,
this cup with its cordite charge is inserted in the obturating cup of
the howitzer. The core of M.D.T. cordite tubes about 3 ins. long
is contained in a cylindrical shalloon bag sewn with silk sewing ; this
bag also carries the igniter.

The igniter consists of S.F.G 2 powder in a pocket formed by a
disc of shalloon sewn to the bag and stitched across the centre to
form four compartments.

The six sections are built up as follows :-
Two are arc shaped ; each of these consists of 1 lb. of M.D.T.

cordite (tied loosely in five bundles) enclosed in a shalloon
bag ; each of the remaining four sections consists/of a
bundle of 4 ozs. of M.D.T. cordite in a shalloon bag.

The six sections are placed round the core and secured in position
in the mill-board cup by shalloon braid as shown in the figure.

Fig. 9.

CARTRIDGE, III,. 9"45-INCH HOWITZER, 5 LBS. 8i WS. CORDITE M.D.T.
SIZE 18-10, MARK I I L I .

Scale f.

n 11123)	 u 2



Te.Buz No. 9.—C mite Cartridges for B.L. Howitzers.

,8

Nature
of

Howitzer.

Mark
of

Cart-
ridge.

8224 5-inch I

9203 Do. 11

10570 Do.	 I III

12453 Do. IV

Da. V

Do. I

Remarks.

Coro and rings covered
c with shalloon. (For

50-1b. shell.)

•

Base portion only,
covered with shalloon.
Each cartridge en-

1 closed in a " Cover,
cartridge, silk cloth."

) (For 50-1b. shell.)

Core entirely covered
with shalloon. Special
for India. (For 50-1b.
shell.)

Special for India

Special for India.

i Rineogsvel7Lthj 	out shalloon

I 1 .17if ozs.

Do.

Do.

Do.

Do.

14f, ozs.

2

5 1% ma.

6

I	 3

I	 4-

1	 31

I	 31

I	 31

MD 4+

Igniter.

Inches.

Do.

Cordite.Weight.

3.8

3.8

2.8

3-8

3.4

3-84

Package.

8 dmmsS.F.G. 2
in 4 compart-
ments

8 dramsR.F. G. a
in 4 compart-
ments

ozs.

Do.

Do.

Do.

Do.

Three
2 194 °743 '

each

Do.

Do.

Do.

Do.

Two
21 ozs.,

one
3+ ozs.

dramsR.F.G. 2 3.2
in 4 compart-
ments

8 dramsR.F.G. s 3.2
in a ring

2 drams G.C. 3.2
.yarn

100

100

100

100

120
60
24

Case, powder,
metal-lined :---

Whole

Do.

Do.

Do.
Ca-se, powder,
metal•lined :—

Whole
Half

Quarter

For Star shell the core (3ii ozs) and one ring (2 ozs.) would be need.

Three
I 1310m. ozs. 4 3 ors.

each
I

Do.	 II Do. Do.	 Do.	 I
Do. III	 Do. Do.	 Do.

Do. IV Do. Do. Do.IJ

Do. V Do. Do. Do. I

Three.
6-inch,
25 ow ts.

I 2 lbs.
1 oz.

15 ozs. 11 ozs.	 I
5 028.
2 ozs.

Do. II Do. Do. Do. I
Do.
Do.

111.
IV

Do.
Do.

Do.	 Do.
Do.	 Do. I

Do. Do. Do. Do. I
Do. Do. Do. Do. I

Do. I ' 2 lbs.
7 ozs.

Five—
1 lb.	 1,13 ozs.

ozs. 1,3i on.

,
M D

3,11 ozs.

Do. II Do. Do. Do. MD

Do.
2 drama G.C.
yarn

Do.
8 dratesR.F.G.

12 drama

3.76 100

3.2 3.75 100
3.2 3.76 100

3.2 3-75 100
3-2 3.75 100

10 4-3	 30
16
5

Case, powder,
metal-lined :-

Whole

Do.
Do.

Do.
Do.

Case, powder,
metal-lined :—

Whole
Half

Quarter

31

8 dramsR F	 3.231

3-
31

31
3

Do.
Do.

2 drams G.0
yarn

Do.
12 drams
R.F.G.a

Do.

Do.

10 4.75 Do.
10 4-76 Do.
10 4.75 Do.

10 4.75 Do.
10 4.75 Do.

10	 5

10	 5 Do.

Do.
Do.
Do.

Do.
Do.

31
at
31

31
31

41

41

3.2

2.8

3. 2



Package.

 

Remarks.

Case, powder,
metal-lined :-

Whole

64'

Three—.

z

1, 8 ozs.	 r
1, 4 ma, I
1, 2 out.

Do,

Do,

Do.

I

I

I

2 ozs.	 I

Four—I
1

t /, 4 ozs.
1, 2 ozs.

1, ai ozs.1

Igniter.

in

5

5

5

5

Do.

21 drama C.C.
yarn

12 drams
R.F.G.*

According to
mark of cart-
ridge

5 12 drama
R.P.G.*

01 ....IA.. R f.

I yarn

Do.

12050	 Do.

1308	 Do.

II	 Do.

I
	

2 lbs.
8i ozs.

Charge 1 lb. 3 oz
for Star
I shell

Tems No. 9.---Cordite Cartridges for B.L. Howitzers--continued.

n.
iz

Nature
of

4	 Howitzer.
1:61

6-inch,
30 cwte.
Mark I

9283	 Do.	 II

11919	 Do.

Do.

Do.	 Do.

Do.

Do.

Do.

Cordite.

Inches.

6.5

6.6 4.4

6.5 4.4

6.5 4.4

50	 Do.

50	 Do.

 

50 Do.

  

Case, powder,
metal-lined

   

A CI

             

Weight.

E
t3

14 am.

Mark
of

Cart-
ridge.

9022 I /
12 ozs.

III	 Do.

IV	 Do ,

13084
	

Do.	 Charge 1 lb.
for Star

shell

n (MA,
	

T
	

1 IL

30 ewt;s.	 151 ozs.
Mark I*

-L . 11

4-4	 50

13259 9.45-inch,	 1	 . 5 lbs.
14228	 81 ozs.
15885	 Do.	 If	 Do,

Do,	 Do.

Three-
151 oz.% 1, 13 ozs., MD

/, 81 oms,!
1, 31 oz.s.

Do. 1, 31 oza. M D

5	 12 drums
R. F. G.

44 Do.

Do.

18-16 1 oz. R .F.0, 11 

1 8- 10' Do.

	

48	 Do.	 Do

	

32	 Do.	 For light shell.

7 Cylinder, No, 16

	

7 	 Do.	 [ Built up in two tiers,
2 lbs.

81 OM

Do.

6 sec-
tions-
2, 1 lb. MDT
4, 4 ozs.

Do. MDT

6
	

5

3 . 3 9.8

3.3	 •8
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SECTION (D). MARKING ON B.L. CORDITE CARTRIDGES.

GUN CARTRIDGES.	 •

B.L. cordite gun cartridges are marked on one side with the
following information .-

(a) Mark of cartridge.
(b) Manufacturer's initials.
(c) Calibre of gun.
(d) Weight of charge.
(e) Nature of cordite (cordite, or cordite M.D.):
(f) Size of cordite.
(g) Fraction of charge (if it is a fraction).

On the opposite side of the cartridge is marked the following :-
(a) Lot letter and number of the cordite.
(b) The letters "A.C." when charge is adjusted ; earlier issues

in Naval Service had the actual weight ± of the
adjustment shown.

(c) " N " (if for Naval Service).
(d) Monogram of station where filled.
(e) Date of filling (month and year).

MARKING ON IGNITERS.

The igniters of all B.L. gun cartridges, 2'75-inch to 5-inch, have
the following information printed on them :-

(1) Mark of cartridge.
(2) Maker's initials.
(3) Calibre of gun.
(4) Weight of charge.
(5) Weight of powder in igniter.

The above information will also be found on the old type of B.L.
cartridge, 6-inch to 13 . 5-inch., viz., those not fitted with " Standardized
igniters."

" Standardized igniters " (that is, igniters which are suitable for
making up different cartridges for the same gun) are now used with
the latest Marks of cordite cartridges, 6-inch and up.

They are marked as follows :—
(1) Maker's initials.
(2) Calibre of gun.
(3) Igniter " A " or igniter " B," etc.

MARRING ON " PROTECTING DISC " OR " COVER FOR IGNITER."

The protecting disc on the old type of cartridge is marked with :
(1) Mark of the cartridge.
(2) Calibre of the gun.
(3) Weight of the charge.
(4) A red cross.

The " Cover for igniter " on the new type of cartridge is marked
with the calibre of the gun and the letter of the igniter with which
used.
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Example :—Cover for 9'2-inch.
" A " igniter.

MARKINGS ON B.L. HOWITZER CARTRIDGES.

B.L. howitzer cartridges are marked with similar information.
Howitzer cartridge.----The monogram of station and the date. of

filling are found on the stalk of the core (in the case of 5-inch howitzer
cartridges where the core is not covered with shalloon this is found
on the mushroom head).

Each ring is marked with :—
•	 (a) Its own weight.

(b) Calibre of howitzer, and, in the case of the 6-inch, " 25 cwt. '
or " 30 cwt."

(c) Mark of cartridge.
(d) Size of cordite.
(e) Lot letter and number of cordite.

SPECIAL MARKINGS ON B.L. CARTRIDGES AND THEIR PACKAGES FOR
THE COLONIES.

Land Service.

Naval Service.

13 for Australia.
e for Canada.
1!J for South Africa.

N 4 Z for New Zealand.

A.N. for Australia.
C.N. for Canada.
N.Z. for New Zealand.

SECTION (E).—CORDITE CARTRIDGES FOR R.M.L. GUNS.

The following cordite cartridges have been sealed for the 10-inch
R.M.L. Mark III guns on H.A. mountings :-

15 lb. 3 oz. cordite M.D., size 8.
11 lb. 3 oz.	 79	 8.
8 lb. 4 oz.	 1,	 8.
4 lb. 13 oz. PP	 1,

The cartridges are all built up in the same manner as follows :-
The cordite charge is cylindrical in shape ; it is bundled

round a wooden stick, tied in places with silk sewing,
and enclosed in a silk cloth cartridge open at each end.
The ends of the cartridge are choked with silk braid into
grooves at each end of the stick. Two rings of silk cloth,
.cich containing R.F.G. 2 powder, are sewn around the

cartridge, one at each end, and divided into a number of
compartments by cross stitching.

The stick is of varnished deal 2'5 inch square, except at the ends
which are grooved for choking the cartridge.



powder in six
compartments.

_ _Silk braid choked into
groove in stick.
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Fig. 10.

CARTRIDGE, R.M.L. 10-INCH, 15 LB. 3 OZ. CORDITE M.D., ME 8,
FOR MARK III H.A. GUNS.

Scale 1.

CARTRIDGE FOR CASE SHOT.

A cordite charge of 20 lb. 6 oz. has been issued for use with 10-inch
R.M.L. guns with special case shot.

It is built up in the same way as the cartridge above described,
but the rings of silk cloth containing the R.F.G. 2 powder are sewn
to the cartridge a short distance apart near the centre. This is to
ensure the igniter being immediately below the vent no matter which
end of the cartridge is loaded first.
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SECTION (F).—POWDER CARTRIDGES FOR B.L. GUNS AND
HOWITZERS.

There are still a few " Service " charges of gunpowder for B.L.
guns in existence, but gunpowder is now mainly used for " blank "
charges and for charges which are fired with paper shot.

MATERIALS.

All powder-filled cartridges, with the exception of the B.L. 5-inch
howitzer blank, are made of silk cloth and are hooped with silk braid.
The 5-inch howitzer blank cartridge is made of shalloon.

BLANK CARTRIDGES FOR B.L. ORDNANCE.

Blank charges, in the Land Service, are fired from B.L. guns and
howitzers up to and including the B.L. 6-inch.

All blank cartridges are made up in the same way.
(For particulars of weights, &c., see Table 11.)
With the exception of the	 blank charge for the B.L. 15-pr.

Mark I gun, which is pear-shaped (to prevent it being pushed past
the radial vent), all blank cartridges are cylindrical in shape.

CARTRIDGE, B.L. OR B.L.C., 15 OR 12-PR., 1 L. 4 OZ., BLANK, MARE I.

The charge consists of 1 lb. 4 oz. Blank L.G. powder enclosed in
a silk cloth cartridge bag ; the cartridge is hooped with silk braid
and choked with silk sewing ; any superfluous choke is cut off.

Fig.
CARTRIDGE, B.L. OR 13.L.G., 15 oil 12-rib, 1 LB. 4 oz. BLANK (MARK I)

Scale L



7)	 3) 7 '5-inch, 34 lb., 1)

/3
	 6-inch, 22 lb. E.X.E. (large

prisms)
)2
	 B.L.C. 6-inch, or B.L.

6-inch, Mark VII guns	 12 lbs.
in examination batteries 	 E.X.E.
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BLANK CARTRIDGE FOR B.L. 5-INCH HOWITZERS.

The cartridge, B.L. 5-inch howitzer, blank, consists of 1 lb. blank
L.G. gunpowder enclosed in a shalloon bag which is hooped and
choked with silk sewing.

Covers, cartridge paper, are brown paper bags on which are marked
the contents and numeral of the cartridge which they cover.

They are for the blank charges for the 2 . 75-inch, 10-pr., 12-pr.
and 15-pr. B.L. guns :—

CARTRIDGES FOR USE WITH PAPER SHOT IN B.L. GUNS.

.1 charge.

.e charge Mark X
gun.

1)	 41 lb.,	 .1 charge Mark III
to VII guns.

.1 charge for Mark II
gun.

• charge for Mark
VII guns.
charge for 6-inch
B.L.C. gun.

Full	 charge	 for
- 6-inch, Mark VII.

B.L. 6-inch, Marks III,	 12 lbs.

	

IV and VI guns..	 J E.X.E. }I charge.

The shape of the above cartridges is prismatic, and there is no
choke ; the 31 lb. charge for the 7'5-inch is fitted with an igniter
containing 8 ozs. of R.F.G. 2 powder.

CARTRIDGE, B.L. 9 1-INCH, 54 LB. PRISM I BROWN, SILK CLOTH,

CHARGE, FOR PAPER SHOT, MARK X GUN.

The empty cartridge is made of No. 3 silk cloth with ten silk braid
hoops, and is provided with two lifting beckets at each end.

The charge is built up in 16 tiers (15 tiers of 37 prisms each. and
1 tier of such convenient number as will ensure the correct weight).
Seven black prisms being inserted in each end to act as an igniter.
Each end of the cartridge has a central hole, covered with silk netting
to allow the flash from the tube readily to ignite theprisms. To prevent
the escape of powder dust, each hole is covered with a shalloon disc
(secured with shellac).

The shalloon disc of the last cartridge placed in the bore in loading
must be removed.

The following cartridges are used in the Land Service for firing
paper shot from B.L. guns.

Cartridge B.L. 10 inch, 63 lb., Prism I brown
„	 91-inch, 54 lb., )1	 3)

71



109

Fig. 12.
Seale f.

Plan of top
with part of top removed.

CARTRIDGE, B.L. 7 . 5-iNcn, 31i LB. PRISM I BROWN, SILK CLOTH,
CHARGE, FOR PAPER SHOT, MARK II GUN.

The charge is built up in 13 tiers of prisms, 25 prisms in each tier,
enclosed in a No. 3 silk cloth cartridge hag provided with 8 silk braid
hoops.

The mouth of the cartridge bag is closed by an igniter. The igniter
consists of two outer discs of shalloon and an inner disc of silk cloth,
sewn together and stitched across to form five parallel compartments
in the same way as the " Standardized igniters " for the heavy type
of cordite cartridges.

The igniter contains 8 oz. of R.F.G. 2 powder and is top sewn
to the mouth of the cartridge with double silk sewing No. I.

CARTRIDGE, B.L. AND B.L.C. 6-INCH OuNs, E.X.E.,
MARK I L 1 .

This is a I charge for 6-inch B.L.C. guns with paper shot (120 lb.),
and a full charge for B.L. 6-inch, Mark VII guns in Examination
Batteries with a paper shot weighted up to 50 lb. only.

This charge is built up in 9 tiers : 8 tiers of 14 prisms each, and
one of such convenient number of prisms (not less than 10) as will
bring the total weight of the powder up to 12 lb.

Ther© is also another 12 lb. E.X.E. charge, Mark I C built up
in a similar manner in 5 layers of 22 prisms each, and one of not less
than 16 prisms ; this is a I charge for the B.L. 6-inch, Marks III,
IV, and VI guns.
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SECTION (G).—DRILL CARTRIDGES.
Cartridges, drill, are made to the same shape, weight, and

dimensions as the Service cartridges they represent. They consist
of wooden cylinders built up in segments, usually containing a cast-
iron cylinder to give the necessary weight, and covered with raw
hide. Cartridges, drill, B.L., representing prismatic cartridges,
8-inch to 13'5-inch, are weighted with lead and are made with
polygonal sides, and have rope handles at each end so fitted that
they do not project.

Drill representatives of cordite cartridges are issued for B.L.
guns and howitzers except the 10-pr., 12-pr. of 6 cwt. and 15-pr.
B.L. guns and the 5-inch B.L. howitzer. They are made of wood
covered with raw hide, and conform to the general shape, weight,
and dimensions of the Service cartridges. The representatives of
cartridges, 6-inch and upwards, however, have no disc to be torn
off, and the igniter end of the cartridge is represented by being painted
white with a red cross. It has also a small becket projecting from
its centre. These cartridges are stamped with the usual marking
to be found on Service cartridges.

Fig. 13.

CARTRIDGE, 13.L. DRILL, 9'	 31 LB. 8 oz., MARK III N J .

Raw hide; charge for wire guns.
Scale 1.



Drill cartridges have been issued, built up of 1-inch rope, and
weighted with one layer of lead sticks, a felt disc being placed at
each end, and the whole covered with stout canvas ; this type of
drill cartridge has been declared obsolete as soon as existing stock
is used up.

Cartridge, B.L., for instruction, are issued for the B.L. howitzers.
They consist of a core of wood and three or more rings of twine covered
with leather. The rings are secured to the core by two leather strips,
and the cartridge is marked in a similar manner to the Service one.
They are used for instruction and not for drill.

Cartridges for instruction for 5-inch B.L. howitzers are now made
of twine, and consist of a core and three rings, the base portion of the
core only being covered with leather.
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Nature of Gun.

Mark
of

Cart-
ridge.

Weight and
Nature of
Powder.

Length. Diameter.
No. in

Package.
Inches.

B.L. or B.L.C.

12924 6-inch B.L. or B.L.C. I 12 lbs. E.X.E. 9.2 6.6 4

12924 6-inch B.L., Mark VII	 ... Do. 9.2 6.6 4

10950	 6-inch B.L., Marks VII and I 22 lbs. E.X.E. 16 6.6 5
VIIv

•2-inch B.L., Marks III
to VII

41 lbs. Prism'
Brown

9.25 11 •7 2

11754 0.2-inch B.L., Marks X
and Xv guns on Mark V

I 54 lbs., Prism,
Brown

16.26 10 1

Barbet•Os Mountings

10-inch B.L. I 63 lbs., Prism' 12.26 12 1
Brown

f No. 22 1Cylinders IN°. 30

Case, powder, metal-
lined whole

Cylinders {le: r}
Cylinder No. 13 ...

Cylinders {11°0: L

Package.

Do.

f charge, for paper shot.

Full charge for 6-inch
Mark VII guns in
Examination Batteries
when firing Paper Shot
weighted up to 60 lb&

charge.

f charge.

charge.

I charge.

Remarks.

TABLE No. 10.—Powder Cartridges for use with B.L. or B.L.C. Guns when Pitying Paper Shot in the .Land Service.
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1
1345
1345
1054
1042
1421

1373

1131
845

r4 1292

TABLE No. 11. —Blank Cartridges for B.L. or:B.L.C. Guns andlrlowitzers.

i	 -
Nature of Gun or Howitzer.

Mark
of

Cart-
ridge.

Service Weight. Nature of
Explosive.

§
A__

1
94.

Package.
.

Remarks.

Inches.

Casa, powder, metal-lined :—
10-pr. and 2 .75-inch	 ... I L I lb. Blank, L.G. 6.25 2 , 7 102 Whole.

40 Half.
18 Quarter.

12-pr. 6 cwt.	 ...	 ... I L 6 ozs. Sonite 12—I0 6.5 3 •2 66 Whole ...	 ...	 ...) Primed at ono end
15-pr., Mark I gun	 ... I L 7 ozs. Do. 6.5 3.6 50 Do.	 ...	 ...	 ... with 6 drama of 
16-pr., Mark IV gun	 ... I L 7 ozs. Do. 8.0 3 , 2 50 Do.	 ...	 ... S.F.G. 2

15-pr., Mark I gun	 . . II L 4 lbs. Blank, L.G. 8 , 25 3.0 64 Do.	 ...	 ...	 ... Pear-shaped.
B.L. or B.L.C., 15 or 12- I L 4 lbs. Do. 5.5 3.0 90 Do.

pr., except B.L. 15-pr., 40 Half.
Mark I 18 Quarter.

4-inch or 5-inoh gun and I C 3 lbs. Do. 6 -75 4.3 86 Whole	 ...
60-pr. 17 Half	 ...	 ...	 .. Fox Land Service.

• 36 Rect. " A " Case...	 .. For Naval Service.
.-lined :-Case, powder, metal

6-inch Howitzer	 ....	 ... I L 1 lb. Do. — 120 Whole ...	 ...	 ...
48 Half..	 ...	 ... Bag, all shalloon.
18 Quarter	 ...	 ...

1	 6-inch Howitzer	 ...	 ... I L 5 lbs. Do. 6.5 6.0 82 Whole. 	 -
6-inch gun ...	 ...	 ... I C 7 lbs. Do. 7.8 6.0 16 Rect. " A " Case...	 ...

6-inch gun, Mark VII in I L 12 lbs.	 E.X.E. 9.2 6.6 4 Cylinder No. 22 ...	 ... With	 paper	 shot
weighted up to- Examination Batteries Cylinder No. 30 ...	 ... 50 lbs..



CHAPTER X.—PACKAGES FOR B.L. CARTRIDGES, &c.
GENERAL REMARKS.

The use of iron or steel is forbidden in the construction of packages
intended for explosives which are placed in magazines ; any exception
to this rule must be specially authorized.

The interior of all packages must be examined to ensure their
being dry before being used for explosives.

All packages for Naval Service containing explosives or explosive
stores have two red bands painted round them.

AIR-TIGHTNESS.

Packages for B.L. Cartridges are made air-tight by the use of—
Luting, or
A dermatine washer, or
Both luting and dermatine washer.

Luting.—Luting is a mixture of whiting, mineral jelly and castor
oil. It is placed as a rule in a groove in the metal of the package,
into which the metal lid fits.

Mark III luting.—The luting for securing the lids of packages
is Mark III, which consists of 80 parts by weight of whiting, 20 parts
of mineral jelly (vaseline), and one part of castor oil. It is issued
from Woolwich ready mixed in tin cyliners, each containing 1 lb.

The luting, before use, is to be beaten up with a wooden mallet
till it is of the required consistency.

Marks I and II luting.—Mark I luting (equal parts of beeswax
and tallow) is for naval mining and torpedo services. With this
exception Marks I and II luting are not to be used in future.

Dermatine washer.—Dermatine is a rubber composition. The
washer is placed in a groove in the underside of the lid of the package ;
when the Iid is in position the metal rim of the package compresses
the washer, thus forming an air-tight joint.

TESTING AIR-TIGHTNESS.

After closing the Iid of any cylinder or case, except metal-lined
cases, the joint may be tested by immersion in warm water, about
20° F. above the temperature of the atmosphere. If air bubbles
escape at the joint the case or cylinder must be re-closed and re-tested ;
if elsewhere, the case needs repair. This test is only applied to empty
packages.

At depots at home and abroad, such naval powder cases as are
fitted with testing plugs will be tested for air-tightness by the Pump,
air, testing powder cases :-

1. On receipt into store.
2. After packing.



Land Service. Naval Service.

Cylinders, cartridge.
Cases, powder, metal-lined.
Cases, metal-lined, field.

Cylinders, cartridge.
Cases, powder, metal-lined.
Brass eases :-

Cases, powder, rectangular.
5, 7.	 „	 cylindrical.

Bores, cartridge.
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The test will only be considered satisfactory when the indicator
remains stationary (under compression or exhaust) for not less than
1i minutes at 11 lb. per square inch.

Pump, air, testing powder cases, Mark I, for the above test is a
single-acting pump fitted with a gauge for indicating compression
or exhaust, which will read 3 lb. either way. Connection with the
powder case is made by an india-rubber pipe having a nozzle which
screws into the hole in the lid of the case.

PACKAGES FOR B.L. CARTRIDGES.

The following are the packages in which B.L. cartridges (both
gunpowder and cordite) are transported and stored :—

Nov.—Powder barrels are occasionally used (H.A.O.S., Part IL, para. 133)

PACKAGES FOR B.L. CARTRIDGES IN THE LAND SERVICE.

Cylinders, Cartridge.
Cylinders, cartridge, are used for packing cartridges for B.L. guns,

6-inch to 12-inch.
In the Land Service they arc used to transport, store, and bring

up to the gun, such cartridges.
In the Naval Service they are only used for transport purposes

and storage ashore. Cartridges are transferred from them to the
Naval (brass) cases for storage in ships' magazines.

They are also used for packing small irregular quantities of cordite
in tropical climates, the cordite being first wrapped in non-absorbent
paper.

The cylinders are known by their numbers, which are stamped on
them. Table 12, page 134, shows the cartridges that may be packed
in them.

Description of " Cylinders, Cartridge."
There are two different patterns of cylinders, known as :-

" B " pattern, with handles on top of lid.
" C " pattern, with handles on the side.

The above cylinders have tape bands for sealing the lid.
The latest " C " pattern cylinders manufactured or repaired since

June, 1906, have a luting joint instead of a tape band.

(B 11123)	 x2
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Latest " C " Pattern Cylinder.

Fig. 14,

CYLINDER, CARTRIDGE.

The body of the cylinder is made of zinc. It is lap-jointed, riveted
and soldered. The top is screwed to receive the lid. A ring of zinc
is soldered around the inside at the top, thus doubling the thickness
of zinc at that point. A. cupped ring of zinc is riveted and soldered
around the outside near the top, to receive the lower part of the lid.

Two galvanized wrought-iron or mild-steel brackets are riveted
to the body, and the joints are soldered.

The brackets are each fitted with a handle of galvanized-iron wire
on which is threaded a piece of galvanized wrought-iron or mild-steel
tubing. the ends of the wire being spliced together.

The bottom of the cylinder is made of zinc ; it is secured to the body
by rivets and solder.

The lid is flanged and screwed to fit the top of the cylinder.
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To the top is fitted a piece of zinc, having two eyes formed in it,
into which metal tugs are hinged.

A zinc ring is soldered on the underside of the lid to form a groove,
into which a thick dermatine washer is secured by rubber solution.

Wooden disc.—A painted wooden disc is placed in the bottom of
each cylinder ; except in certain cases, where one cylinder is used
for packing cartridges of different lengths, when a " parking-piece "
is used for the shorter cartridges instead of the disc.

Formerly these discs and packing pieces were varnished and may
still be met with.

Earlier " C " Pattern Cylinders.

The " C " pattern cylinders, manufactured prior to June, 1906,
differ from the latest pattern in being without the cupped ring of zinc
intended to receive the lower part of the lid.

They are sealed with a tape band shellaced on.

" B" Pattern Cylinders.

These have two handles on the top of the Iid instead of on the
side.

They are sealed with a tape band shellaced on.
Paint.—New zinc cylinders are not painted ; repaired cylinders

are painted stone colour.
Wooden cases for protecting cylinders.—When zinc cylinders are

issued containing filled cartridges they are protected by wooden
skeleton cases which are made up locally as required, brass screws
being used. Serviceable zinc cylinders, when issued empty, are
similarly protected.

Flux used in Soldering Cartridge Cylinders and Cases, Powder.

The flux used in soldering zinc cylinders and Naval powder cases
is that known as "Flux, soldering." (Commercial oleic acid—Fatty
acid.)

The joints are carefully cleaned after soldering and the above-
mentioned flux leaves no " free acid."

Prior to May, 1908, zinc chloride was used as a flux.
All zinc cylinders manufactured prior to May, 1908, on being

emptied, are boiled out with a solution of sodium carbonate sufficiently
strong to neutralize any free acid that may be present. After this
treatment the cylinders have a circle " 0 " stamped on them above
one of the handle brackets.

They also have a blue disc stencilled on them under one of the
handles.

Bearer, cartridge, cylinder, Mark Ill.—This is an ash stave, 4 ft
long, 1 in. thick, 2 in. broad at the centre, tapering off to each end.
It has three grooves cut in the side near the centre to take the handles
of the cartridge cylinders. The bearer is also used as a lever in
unscrewing and screwing home the lids of the cylinders.
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CASES, POWDER, METAL-LINED :-WHOLE, IlrIARK IV I C ; HALF,
MARK IV I C i ; QUARTER, MARK IV E C .

Cases, Powder, Metal-lined.

Cases, powder, metal-lined, Mark IV, are of three sizes—whole,
half and quarter ; they are rectangular cases of deal, strengthened
by oak corners ; the cleats are of ash ; the sides and ends are secured
by dovetailing, and the top and bottom by brass screws. They are
lined with tinned copper. A square lid opens on copper wire hinges
on top of the case ; it is screwed down by two metal bolts which enter
nuts in the top of the case. This lid covers a circular opening in the
lining. which is closed by a bung of tinned copper.

Originally the cases had rope lifting handles if for Land Service,
and copper wire if for Naval Service. In future, copper wire handles
will he used in both Services.

Fig. 15.

CASE, POWDER, METAL. LINED, " WHOLE " (typical also of "half " and
"quarter ").

Dimensions for Stowage.
Whole 17-625 x 17 x 21'625 in.
Half 1415	 X 13'6 x 17/ in.
Quarter 11'125 x 10'4 x 14'7 in.

Use.—Cases, powder, metal-lined, are used in both Land and
Nava] Services for the storage and transport of the smaller cartridges,
powder and cordite, and for small combustible stores generally, the
half size also for wet guncotton, when specially fitted as described
on page 23.

The whole size will take cartridges. B.L., up to 6-inch Mark VI
gun, inclusive.
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Painting.--Land Service cases, new or repaired, if for use abroad,
are treated with " Oil, mineral, preserving wood." For use at home
stations, they are painted " service colour," except as stated below.

Naval Service cases, are painted " stone colour," except as stated
below.

Both Land and Naval Service cases, are painted " red " for blank
cartridges and " yellow " if containing explosives for lycldite shell,

Case, Powder, Metal-Lined, Special, Half, Mark II f N I -
This case is similar to the ordinary " Case, powder, metal-lined,

half," but differs slightly in dimensions.
It is specially suitable for storage in 11.M. Ships " Swiftsure " and

" Triumph."
The Mark I case was slightly smaller.

Case, Metal-Lined, Field, Mark II.

This case is of wood, about the same length as a S.A.A. box,
provided with a sliding lid with pin, and with a cleat and rope handle
at each end. Dimensions :—

21i in. x 11 in. x 13 in. Weight, empty-28 lbs.
The interior is fitted with a removable tinned copper lining, with

a groove for luting at the top, and the lid of the lining is flanged to
fit into the groove. The case is for " Field Service," B.L. reserve
cartridges, and is only used for the carriage of cordite cartridges which
are packed without their covers on; in wagons in ammunition columns.

Note.—The Mark I case is obsolete for manufacture ; it is known
as " Case, metal-lined, Mark I, Special."

CASES, POWDER, RECTANGULAR.
These cases are placed in a lettered series, many of which are now

obsolete for future manufacture, but will still be met with until
existing stock is used up.

For particulars of use, packing, &c., see Table 14, page 137.
The rectangular cases that are now being manufactured are :-

Cases, Powder, Rectangular, " 0," Mark III.
" R," Mark III.

If	 " 5," Mark III.
51	 If	 " T," Mark II.

9:	 VP	 " U," Mark I.
" %V," Mark I.

All the above-mentioned cases are fitted with the latest pattern
lid, and all, except the " S " case, are termed " weakened cases," i.e.,
specially constructed to be strong enough when filled to stand the
strain of transit between naval depots and H.M. Ships, but when
finally placed in the magazine they can be weakened, so that, should
the cordite ignite spontaneously, the top, of the case will be blown
off before the gas evolved attains sufficient pressure to cause a violent
explosion and so cause the cordite in adjacent cases to explode.

A description of the " R," Mark III case follows.
The " 0," " T," " U " and " W " cases differ only in dimensions,

and in the bottom of the " W " case being dished.
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Case, Powder, Rectangular, " R," Mark III.
Fig. 16.

CASE, POWDER, RECTANGULAR, " R," MARK III.

Fig. IT.

SECTION SHOWING HOW SCREW SECURES TOP OF " R," MARK HI,
CASE TO FRAME.

Scale full size.

Bran washer.

Screw.

Top of ease.

Frame.

Body,
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Case, Powder, Rectangular, " R," Mark 111.
The body of the case is made of corrugated sheet brass, lap-jointed,

riveted and soldered.
The bottom is riveted and soldered to the body.
The frame has six lugs on the inside, which are bored out and screw-

threaded to take the transport screws ; it is riveted and soldered to
the body.

The top of the ease is lined with wood to prevent the cartridges
being cut by the lower ends of the top fittings ; it is lightly soldered
to the frame on the inner edges.

This light solder attachment is the only means of holding the top
on the case when in store.

To make the case stronger when in transit, " transport screws "
are provided ; these screws enter recesses in the top of the lid and
screw into the lugs of the frame.

Small brass washers fitted into the upper portion of these recesses
prevent the " transport screws " from falling out when they are
unscrewed from the frame.

The lid is circular and provided with a handle on the top.
It is recessed on the underside to receive a dermatine washer,

intended to bear against a raised lip formed in the mouth of the
case.

A sliding ring, having an undercut groove on the underside, is held
to the lower part of the Iid by three studs.

The studs have enlarged heads which fit in the undercut groove,
and are screwed and riveted to the lid.

A hole is drilled in the top of the ring to admit of the insertion
of the studs, and, after insertion, this hole is closed by a brass disc
soldered in. Three projections are formed on the outer circumference
of the sliding ring ; these engage with three inclined grooves in the
mouth of the case to secure the lid in position.

Two key-holes are drilled through the sliding ring to receive
corresponding projections on the key for turning it.

The case is fitted with two copper wire lifting handles covered with
leather.

Testing plug.—A hole is drilled through the top of the case and
screw-threaded to receive a screw plug with a leather washer under
it.

This hole is used to connect the " Pump, air testing, powder cases."
Paint. —The case is painted stone colour inside and out.

Case, Powder, Rectangular, " 8," Mark III.
The " 5," Mark III case differs from the " R," Mark III, above

described, in dimensions and in having the top riveted and soldered
direct on to the body.

The bottom of the case is dished.

Case, Powder, Rectangular, " 8," Mark II.
The " 5," Mark II case differs from the " S," Mark III, in having

a flat bottom.
Dished bottoms will be fitted to Mark II cases as they pass through

Ordnance Factories for repair, and a star will be added to the
numeral.
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Cases, Powder, Rectangular, " 0," and " R," Mark II.

Fig. 18.

CASE, POWDER, RECTANGULAR, "R," MARK II.

Fig. 19.

SECTION SHOWING HOW NUT SECURES TOP OF CASE TO FRAME.

Scale Full Size.

The above-mentioned cases are weakened in the same way as the
" 0 and " R," Mark III, but instead of having transport screws they
are fitted with screw bolts.



These bolts are fitted with metal nuts which screw tightly down
into the recesses in the lid.

In store these nuts are unscrewed from the bolts by means of a
" forked bit."

The cases are also fitted with a different pattern of 3id, which is
secured by a crossbar working on a pivot at one end, and fitting under
a projection at the other.

A central screw bolt bears upon the lid ; when this is tightened,
all is fixed in position ; when unscrewed, the bar can be turned on one
side and the lid lifted out.

The bolts and nuts in the above rectangular cases will be replaced
by transport screws as the cases pass through Ordnance Factories for
repair.

Case, Powder, Rectangular, " R," Mark I.

This is of a different design to that described above ; it is fitted
with two steel travelling bands as shown in the woodcut.

Fig. 20.

CASE, POWDER, RECTANGULAR, "R," MARK I.

Scale 1.

The body of the case is of corrugated sheet brass to which the
gunmetal top is lightly soldered ; neither rivets nor securing bolts
are used.

It is not provided with lifting handles, nor fitted with a wood
lining, but has four projections or cradles cast on it to keep the
travelling bands in position.

The travelling bands are made of steel ; the set consisting of two
straps and two c'bars. The straps fit round the two sides and the
bottom of the case and are provided with a bolt and nut at each
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end for securing the top bars, which lie in the cradles on the top of
the ease.

The top bars are bridged to form handles for lifting purposes.
This was the first type of weakened case issued, but no more will be
manufactured and existing stock used up.
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Case, Powder, Rectangular, " T," Mark I.

This is another design of weakened case ; it is made of corrugated
sheet brass, the body joined with a lap-joint, riveted and soldered.
Each side is indented near the top, to receive a brass bracket which
is riveted to the body. Holes are made through the top of the case
and each bracket to receive screws for the purpose of securing the
top of the case to the body in addition to the solder attachment.
These screws are to be removed when the case is not in transit.

The lid is similar to that on the " 4 " and " R." Mark II cases
(Fig. 18). and is secured in the same way.

Cases, Ponder, Rectangular, not weakened at top when in store.

These are of the early pattern of rectangular cases. They are
all made of corrugated sheet brass, double riveted, with strips of
brass on the vertical joints at the sides. The top of the case is
riveted and soldered to the body, and is fitted with a lid and bandies
similar to those already described. (See Fig. 21.)

Special Marking on Cases where Resin Oil was used as a Flux.

Where resin oil has been used as the flux in soldering, a 0 1 in.
in width is to be stencilled in blue paint, and a 0 in. long stamped
in corner remote from bung. (Oases stamped with date of manu-
facture subsequent to 1.1.10 will not be so marked.)

Fig. 22.

KEX's, CASE, POWDER, RECTANGULAR, NO. 1, MARE v I N

Keys for Cases, Powder, Rectangular.

Key, case, powder, rectangular, No. 1, Mark V	 is used
for " Cases, powder, rectangular," with cross bar for securing lid ;
also for Q.F. or Q.F.C. Naval cartridge boxes, 6-inch to 12-pr., except
transport.

It is made of aluminium bronze with cross handle, one end of
which is formed into a toe for use as a lever.

The key is fitted with a lanyard. (See Fig. 22.)
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Keys, Case, Powder, Rectangular I N I .

No. 2, Mark I .. For " U," Mark I case.
No. 3, Mark I .. For " 0," Mark III and " 5," Mark II cases.
No. 4, Mark I .. For " R," Mark III and " T," Mark II cases.
No. 5, Mark I .. For " W," Mark I case.

The above keys are used for locking or unlocking the lids of the
latest patterns of rectangular cases. They are made of metal to the
form shown in the accompanying drawing and are similar in design,
differing only in dimensions.

Fig. 23.

KEY, CASES, POWDER, RECTANGULAR, NO. 2, MARK 1 I N I .

CASES, POWDER, CYLINDRICAL.

Cylindrical powder cases are used for B.L. gun cartridges, 12-inch
to 15-inch.

They are also used to pack small irregular quantities of cordite at
tropical stations.

When so used the cordite is first wrapped in non-absorbent paper.
The eases are placed in a lettered series ; many of them, however,

were made to hold powder charges, and are now obsolete.
All cylindrical powder cases are made air-tight by a dermatine

washer only.
(For cartridges packed in each case, see Table 13, page 136.)
The cases at present in the Naval Service may be classified as

" New Pattern" and " Old Pattern."
Those now in use are :-

New Pattern, " N," " L " and " M."
Old Pattern, " P," " Q " and " R."

The new pattern cases are constructed with both ends removable,
and the ends can be placed in a weakened position when in the
magazine.

The old pattern cases have only one end removable, and have no
arrangement for weakening when in the magazine.

Case, Powder, Cylindrical, " L," Math III.

The Case, powder, cylindrical, " L," Mark III. I N , consists
of a body, two intermediate rings, lifting plate with handle, two end
rings and two lids.

The body of the case is made of sheet brass and may be either solid
drawn or lap-jointed, riveted and soldered.
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Fig. 24.

CASE, POWDER, CYLINDRICAL, "L," MARK III.
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The intermediate rings are tinned all over and are secured to the
body with solder.

The lifting plate is cast with two lugs ; holes are bored through
the lugs to receive a copper wire lifting handle which is covered with
leather.

A knob consisting of 7 parts of lead to 1 part of antimony is cast
on each end of the wire handle, to retain it in position in the lugs of
the lifting plate.

The lifting plate is tinned all over and riveted and soldered to the
body of the case.

The end rings are cast with four bearing pieces on the outside of
each to give stability in stowage Six inclined grooves are milled
on the inside to take the projections on the locking rings.

Metal pads.—Three metal pads are lightly riveted and soldered
for three of the projections on the locking ring to engage with when
the cases are in the magazine.

The rings are tinned all over and are riveted and soldered to the
body.

The lids are dome shaped on top and have two pockets to facilitate
lifting. A hole is drilled and screw-threaded in the centre of the lid
to receive the connection for air testing. This hole is dosed by a
screw plug, having a leather washer under it A recess is turned on
the underside and tinned to receive a dermatine washer. The under-
side of the lid is lined with wood to prevent the sharp edges from cutting
the igniters of the cartridge.

Fig. 24A.
CASE, POWDER, CYLINDRICAL, " L," MARK III.

—  5 CA L. E /4 .—
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The locking rings are cast with six projections around the outside
and are secured to the lid by three screws, the heads of which work
in undercut grooves in the locking rings.

Two keyholes are drilled in each ring.
An index tine is cut on each locking ring and the word " Open "

and the letters " S " and " T " are shown.
An index line is also cut on the top of the end rings and in conjunc-

tion with the marks on the locking rings show when the latter are
in the position to " Insert" or " Remove," or for " Storage " or
" Transport." Holes and slots are cut in the end rings and the lid
to receive a tape for sealing.

Fig. 25.
CASE, POWDER, CYLINDRICAL, MARK 1.

Scale I.

Case, Powder, Cylindrical, " L," Mark II.

A small number of the above-mentioned
cases have been issued.

The body is solid drawn.
The end rings have no inclined planes.

They are grooved to take the ends of the
locking bolts and have a recess formed
on the inside into which a dermatine
washer is fitted.

Each lid consists of an annular top plate
screwed to a base plate and recessed to
suit the flange of the earn plate. It has
three single and three double locking bolts,
on each of which a projection is formed to
take an anti-friction roller which runs in
one of the grooves in the underside of the
cam plate. The bolts are actuated by
turning the cam plate with a " Key, case,
powder, cylindrical, L,' No. 3."

Case, Powder, Cylindrical, " L," Mark I.
Case, Powder, Cylindrical, " N," Mark I.

These cases differ from the " L," Mark
III, in the lid, which has only three
projections formed around it to engage
with three inclined slots in the end rings.

It has no locking ring, the lid itself
having to be turned to the desired
position.

(Et 1 1123)
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Case, Powder, Cylindrical, " M," Mark I.

The Case, powder, cylindrical, " M," Mark I INI, differs from
the " L," Mark III, in dimensions and in having four intermediate
rings instead of two.

Old Pattern Cylindrical Cases.

Cases, Powder, Cylindrical, " P," "Q " and " R."

The cases are made of stout sheet brass, butt jointed ; on the
exterior two metal bands are attached to the body with solder.
Between these bands, over the joint, is secured, with rivets and solder.
a bar with two loops ; through the loops fits a copper wire lifting
handle, covered with leather. At each end of the case there is an end
ring, also of metal, secured to the body with rivets and solder. Each
ring has four bearing surfaces, which give stability to the case in
stowage ; the top ring forms the mouth of the case, inside of which
a groove is formed, and in this groove the locking cams on the lid
work.

The lid is made of metal, having a flange on the upper surface.
Locking cams, worked by a key, are fitted in it at right angles and
secured from the underside of the lid by means of a nut held by a set-
screw. These cams engage in short grooves inside the top of the case,
thus securing it. A recess is formed on the underside of the lid to
receive a dermagine washer, and a wood packing piece, painted stone
colour, is also secured to its underside by four metal screws.

It is fitted with the usual plug for the air test.
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Fig. 26.

CASE, POWDER, CYLINDRICAL, " R,"

Scale a.

Special Marking on Cases where Resin Oil was used as a Flux.

Where resin oil has been used as the flux in soldering, a 0 I in.
in width is to be stencilled in blue paint, and a 0 in. long stamped
on the body near monogram of station.

(Cases stamped with date of manufacture subsequent to 1.1.10
will not be so marked.)

(3 11123)	 12



Fig. 27.

KEY, CASE, POWDER, CYLINDRICAL, " L " AND " N."

NO. I (MARK I) N J SINGLE HANDED.

KEY, CASE, POWDER, CYLINDRICAL,
"L" AND " N " No. 2 (MARK I)

N I DOUBLE HANDED..
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KEYS, FOR CASES, POWDER, CYLINDRICAL.

The under-mentioned keys are used for the New Pattern cases :-

Keys, Case, Powder, Cylindrical, " L " and " N " :—
No. 1. Mark I. Single handed ; for Mark I cases.
No. 2. Mark I. Double handed ; for Mark I cases.

Key, Case, Powder, Cylindrical, " L " :-
No. 3. Mark I. For Mark II case.

Key, Case, Powder, Cylindrical, " L " and "M " :-
No. 4. Mark I. Double handed ; for " L," Mark III and

" M," Mark I cases.

The keys are of metal. Nos. 1 and 2 are illustrated in Fig. 27.
The No. 1 key is single handed, and the Nos. 2, 3 and 4 keys,

double handed.
The Nos. 1, 2 and 4 keys have two manganese bronze pins, to

suit the keyholes in the lids of the cases, screwed in and riveted.
The No. 3 key has one end cranked inwards, and is provided

with two projections which engage with grooves in the lid of the
Case, powder, cylindrical, " L," Mark II. It has a spring stop which
is worked by a finger grip, and which fits into a slot in the lid on the
case.

The No. 4 key is similar to the No. 2, but the pins are further
apart.

The under-mentioned key is used with the Old Pattern cases.

Key " P" to " R," Mark II.

This is a metal key with a cross-handle. It has a square projection
which fits into the recesses in the locking cams, and is fitted with a
lanyard of white line.

It is also used with all cylindrical and rectangular cases for the
air-testing plug.



Fig. 2S.

KEY " P " TO " H," MARK IL
Scale

Boxes, Cartridge, B.L.

Boxes, Cartridge, B.L. have been made for 12-in., 9 . 2-in., 7'5-in.,
and 6-in. B.L. cartridges for Naval Transport purposes.

They are strong deal boxes, rectangular in shape, with elm ends,
hard wood cleats, and copper wire handles covered with leather.
The lid is hinged and is detachable, the hinge pins being removable.
The lid is secured by two metal hasps secured by leather strips and
a piece of whipcord. They are zinc-lined, the lid of the lining being
secured to the lid of the box ; a flange formed on the upper edge of
the lining forms a groove for luting.

The boxes are not painted ; the contents are stencilled in black
paint on the front of the body.

They were introduced in lieu of Cylinders, Cartridge, but were
found to be unsuitable. No more will be made. Existing stock
will be used up.
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TABLE No. 12.

Cylinders, Cartridge.

Para. in
List of

Changes

Number
of

Cylinder.
Mark. Service Cartridges packed. Remarks.

9233 5 or 5A II to L B.L. 10-inch 63 lbs.
13215 IV Prism' Brown ... Charge for paper

shot.

9233 7 Ito L B.L. 9 .2-inch 41 lbs.
13215 Prism' Brown ... 2 Charges for paper

shot.
For Marks III
to VII guns.

9233 13 Ito L B.L. 9.2-inch 54 lbs.
13216 Prism' Brown ... 1 Charge for paper

shot.
For Marks X
and Xv guns.

9233 15 or 15A to L B.L. 10-inch 40 lbs.
12876 VII Cordite M.D.
13215 B.L. 12-inch 22 lbs.

2 ozs. Cordite ... 2

9233 16 I and L B.L. 9 .2-inch 44 lbs.
13302 III 12 ozs. Cordite
13981

B.L.	 9.45	 inch
1 For guns on H.A.

mountings.
Howitzer 5 ibs.
84 ozs. Cordite... 7

B.L. 12-inch 22 lbs.
2 ozs. Cordite .. 2

9233 17 I and N B.L. 12-inch-
13215 II 434 lbs. Cordite .. 1

41 lbs. 14 or-s. Cor-
dite	 ... I

B.L. 10-inch--
36 lbs. 11 oza. Cor-

dite M.D.	 .. 1 H.M.	 ships
" Swiftsure "

and " Triumph."
9233 20 or III to L B.L. 10-inch-

13302 20A 38 lbs. Cordite	 ..
13215 B.L. 9 .2-inch-
14129 34f lbs. Cordite ... Practice charge.

9233 22 Ito L B.L.  6.inch-
13302 IV 12 lbs. E.X.E. 4
13215 B.L. 9 .2-inch-

261 lbs. Cordite ...
14129 344 lbs. Cordite ... 1	 Practice charge.

9233 26 I and L B.L. 9 -2-inch- Charge for paper
13215 II 41	 lbs.	 Prism' I, shot.
13302 Brown ...

B.L. 12-inch-
2 For Marks	 I

and II guns.
50 lbs. CorditeM.D. 1
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TABLE 12—Cylinders, Cartridge—continued.

Para. in
List of

Changes

9233
13215

Number I
of

Cylinder.
Mark. Service ' Cartridges packed.

,r1

A'. 15)
Remarks.

27 I L B.L. 9 •2-inch-
15 lbs. 12 ozs. Cor-

dite	 ... 2
B.L. 10-inch-

38 lbs. Cordite	 ... 1
19 Ills. Cordite	 ... 2

9233 28 and I and L B.L. 9 .2-inch-
13202 28A Is 16 lbs. 1 oz. Cor-
16443 dite M.D.	 ... 2 For guns on H.A.
13461 B.L. 10-indh- mountings.
13981 19 lbs. Cordite	 ... 2

9233 30 I and L B.L. 6-inch-
13215 II 12 lbs. E.X.E. 4
13302

13215 33 I N B.L. 12-inch-
9852 41 lbs. 14 ozs. Cor-

dite 2
83 lbs. 12 ozs. Cor-

dite	 ... 1
• 43/ lbs. Cordite 2

87 lbs. Cordite	 ... 1

9389 34 I and L B.L. 6-inch-
13215 IA 10 lbs. Cordite	 ... 2
13302 B.L.C. 6-inch-

10 lbs. 7i ozs. Cor-
dite M.D.	 ... 2

I* to L B.L. 6-inch-
III 10 lbs. Cordite	 ...

11}	 lbs.	 Cordite
2 With packing

piece.
► .D. 2

9507 36 I and C B.L. 9 .2-inch-
9852 II 51 lbs. 8 ozs. Cor-

dite	 ... 1
25 lbs. 12 ozs. Cor-

dite 2
50 lbs. Cordite	 ... I
25 lbs. Cordite	 ... 2
60 lbs. CorditeM.D.
30 lbs. CorditeM.D. 2
53i	 lbs.	 Cordite

1
261	 lbs.	 Cordite

2

11635 38 I and L B.L. 6 •inch-
13215 and I* 11/	 lbs.	 Cordite
13302	 38A 2
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TxuLE 12.—Cylinders, Cartridge—continued.

List of
Changes

Para. in!Number
of

Cylinder.
Mark. Service.	 Cartridges packed.

3̂- 0A 1
p.

Remarks.

12749 I	 39 I L B.L. 6-inch-
16 lbs. 12 ors. Cor-

dite M.D.	 ... 1 For	 conveying
cartridges from
magazine to
gun.

13320 40 I N B.L. 12-inch-
13517 631	 lbs.	 Cordite

M.D.	 ...	 ... 1 Mark IX guns :
n King	 Edward
61f	 lbs.	 Cordite VII class.

	M.D.	 ...	 ...
a	 lbs.	 Cordite

1 Duncan and For-
midable class.

M.D.	 ...	 ... 1 Mark X and X•
guns.

13320	 41 I N R L. 6-inch-
13321 28 lbs. 10 ozs. Cor-

dite M.D.	 ...	 1
32 Lbs. lf ors. Cor-

dite M.D.	 ...	 1

TABLE No. 13.

Cases, Powder, Cylindrical I N I -

g

ca	 5
P-1

0

1=1

Mark. Cartridges packed.
as

1:14
Remarks.

9830	 " P "	 B.L. 13 .5-inch-
12989 93 lbs. 12 ors. Cordite I	 1 I charge) . Marks I to IV

46 lbs. 14 ors. Cordite	 2 charges I	 guns.

9584 , " Q "	 I B.L. 12-inch-
12989	 II 52 lbs. 12 ors. Cordite	 2 Mark IX gun.

61f lbs. Cordite M.D. 2 Duncan and Formidable
class.

631 lbs. Cordite M.D. 2 King Edward VII class.
65 lbs. Cordite M.D....	 2 Marks X and X* guns.

8843 " R "	 I and (Altered to Large Mark
II II below.)

8852.	 ! III (Altered to Small Mark
III below.)
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TABLE 13.—Cases, Powder, Cylindrical j N I —continued.

eo
.5. g,

cd 0
Pti

'41

2

Mark. Cartridges packed. Remarks.

10521 ,, R II* B.L. 12-inch-
12989 Large and 83 lbs. 12 ozs. Cordite I Mark VIII gun.

IV 41 lbs. 14 ozs. Cordite 2
87 lbs. Cordite	 ... I
431 lbs. Cordite	 ... 2
100 lbs. Cordite M.D. 1
50 lbs. Cordite M.D.... 2

10521 R III* B.L. 12-inch-
12939 Small and 83 lbs. 12 ozs. Cordite 1 Mark VIII gun.

V 41 lbs. 14 ozs. Cordite 2
87 lbs. Cordite	 ... 1
431 lbs, Cordite	 ... 2

15403	 " X " I B.L. 12-inch-
52 lbs. 12 ozs. Cordite 2 Mark IX gun.
611 lbs. Cordite N.D. 2 Duncan and Formidable

class.
631 lbs. Cordite M.D. 2 King Edward VII class.
65 lbs. Cordite M.D.... 2 Marks X and X* guns.

(Top and bottom weak-
ened.)

14837 II L II I B.L. 12-inch-
16407 to III 76 lbs. 12 ozs. Cordite

M.D. 2 Marks XI and XII guns.
(Top and bottom weak-

15340 B.L. 13.55-inch- ened.)
73 lbs. 4 ozs. Cordite

M.D. 2 Mark V gun.
74 lbs. 4 ozs. Cordite

M.D. 2 Mark V gun.

M " I B.L. 15-inch-
107 lbs. Cordite M.D. 2

TABLE No. 14.

Cams, Powder, Rectangular I N I .

Mark. Cartridges packed. Remarks.

i	 tt A al1369 B.L. 6-inch-
1402	 II 7 lbs. blank L.G.	 ...	 16
5714 .	 III B.L. 4-inch-
9317 i	 Iv 3 lbs. blank L.G.	 ...	 36
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TA13LE 14.—Cases, Powder, Rectangular N —continued.

-14

• 41

1-4 g
liu

-a
ac..)

lei
0

.60
Mark. Cartridges packed. g Remarks.

F:14 4 d

B.L. 4-inch-
9 lbs. 15 ozs. Cordite

M.D.	 ...	 ... 12
9 lbs. 5 ors. 15 dra.

Cordite M.D.	 ... 12
9317 " B " III B.L. 6-inch-

10 lbs. Cordite	 . , 14
111, lbs. Cordite M.D. 14

9317 " D " III B.L. 6-inch-
28 lbs. 10 ozs. Cordite

M.D.	 ...	 ... $

9317 " P" III B.L. 6-inch-
28 lbs. 10 ozs. Cordite
M.D..	 ... 8

32 lbs. lf ors. Cordite
M.D.

9317 " G " In B.L. 9 -2-inch--
60 lbs. Cordite M.D..- 5

12839 30 lbs. Cordite M.D.... 10

9317 " I " II B.L. 12-inch-
611f Ibs. Cordite M.D. 2
63f lbs. Cordite M.D. 2
65 lbs. Cordite M.D.... 2

B.L. 9 -2-inch-
26 lbs. 12 ozs. Cordite 6
13 lbs. 6 ors. Cordite... 12
33 lbs. Cordite	 ... 6 •
16f Ibs. Cordite	 ... 9
31f lbs. Cordite	 .. 5
15 Ibs. 12 oz.s. Cordite 9

9317 " J " II B.L. 10-inch-
38 lbs. Cordite	 ... 4
19 lbs. Cordite	 ... 6
20 lbs. Cordite M.D.... 8

0317 " L " IV B.L. 7 •5-inch-
27 lbs. 2 ozs. Cordite

M.D.	 .-	 ... 8
13 lbs. 9 ozs. Cordite

M.D.	 ...	 ... 16
B.L. 6-inch-

20 lbs. Cordite	 ... 12
10 lbs. Cordite	 ... 24

10219 " N " I B.L. 9.2-inch--
10233 51 lbs. 8 ors. Cordite 4

25 lbs. 12 ors. Cordite 8



Remarks.

" 0," Mark II is a weak-
ened case. It has move-
able nuts, which are
loosened when in store.

Weakened

1 Travelling bands
(Mark I).

Movable nuts
(Mark II).

H.M. ships "Swiftsure "
and " Triumph."
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TABLE No. 14.—Cases, Powder, Rectangular I N I —continued.

        

3.

  

'et

    

.s

••a

Mark. Cartridges packed.

B.L. 9.2.inch—contd.
12212 60 lbs. Cordite M.D.... 4

30 lbs. Cordite M.D.... 8
13858 64 lbs. 4 ozs. Cordite

4
32 lbs. 2 ors. Cordite

M.D.	 ..• 8

12761
15044

O „ I
to

B.L. 7 5-incb-
30 lbs. 8 ozs. Cordite

M.D. 4
15 lbs. 4 ozs. Cordite

M.D. 8
B.L. 4-inch-

5 lbs. 6 ozs. Cordite
M.D. 32

14716 I
to In

B.L. 4-inch-

14912 9 lbs. 15 ozs. Cordite
15084 M.D. 6

9 lbs. 5 ozs.	 15 drs.
Cordite M.D.	 ... 6

5 Ibs. 6 am. Cordite
M.D. 7

14763 S I
to III

B.L. 9.2-inch-
60 Iba. Cordite M.D.... 2
30 lbs. Cordite M.D.... 4
64 lbs. 4 ozs. Cordite

M.D. 2
32 lbs. 2 ozs. Cordite

M.D. 4
51 lbs. 8 ozs. Cordite- 2
25 lbs. 12 ozs. Cordite 4

14717 u T " I B.L. 6-inch-
14838 and U 28 lbs. 10 ozs. Cordite
15155 M.D.
15856 32 lbs. 4 ozs. Cordite

M.D.

15085 ST!! I B.L. 10-inch-
15857 36 lbs. 11 ow. Cordite

M.D.

W I B.L. 6-inch-
27 lbs. 2 ozs. Cordite

M.D.
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CHAPTER XL—PROJECTILES FOR B.L., B.L.C., Q.F. AND
Q.F.C. GUNS, AND B.L. AND Q.F. HOWITZERS.

(A) GENERAL REMARKS ; (B) DRIVING BANDS, &C. ; (C) POWDER-

FILLED SHELL ; (D) LYDDITE AND H.E. SHELL ; (E) SHOT,
VARIOUS ; (F) PRACTICE PROJECTILES ; (G) MARKINGS ON
PROJECTILES ; (H) PACKING, TRANSPORT AND STORAGE ; (I)
DRILL SHELL ; (J) BLINDS AND PREMATURE& ; (K) STORES
USED IN CONNECTION WITH SHELL

SECTION (A). GENERAL REMARKS ON PROJECTILES.

Types of projectiles fired ; Length and weight of projectiles ; Diameter ;
Cast or forged with bands ; Radius of head ; Fuze-hole gauges ;
Capped shell ; Projectiles suitable for gun 11r howitzer ; Heavy
and light shell ; Tracers.

PROJECTILES FIRED FROM MODERN GUNS AND HOWITZERS.

Common
Common Pointed. (C.P.)
Common Pointed with Cap. (C.P.C.)
Armour Piercing. (A.P.)
Armour Piercing with Cap. (A.P.C.)
Lyddite Common
High Explosive. (H.E.)
Shrapnel
Star

Armour Piercing
Practice
Case	 Shot.
Paper
Proof

Of the above the following are becoming obsolete :—Armour-
piercing shot, case shot, and the common shell of cast steel ; common
shell of cast iron, for practice only, are still made for certain guns
and howitzers. (See page 231.)

WEIGHT OF PROJECTILES.

There are certain considerations which govern the weight of
projectiles.

If two projectiles of different weight be fired, under similar con-
ditions, from identical guns, they will, at the muzzle (unless the
difference in weight be excessive), have equal energies, or approxi-
mately so.

The energy of both being the same, it follows that the lighter
projectile must have the higher velocity, the velocities varying in-
versely as the square roots of their weights; but owing to the resistance
of the air the heavier projectile will part more slowly with its muzzle
energy than the light one.
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The weight is, to a certain extent, limited by the length of the
projectile, and also by the strain admissible on the gun and mounting.

At moderate ranges light projectiles will have flatter trajectories
than heavy ones ; but at long ranges the reverse is the case.

RATIO OF WEIGHT TO CALIBRE.

The approximate relation between weight and calibre can be
expressed as follows ; where D equals diameter in inches and W equals
weight in lbs.:—

D3

— = W.
2

Example :—B.L., 9 - 2-inch-
9 '23

= 389.
2

Actual dead weight, 380 lbs.

Note.—With the latest projectiles for Naval Service for B.L.
13 . 5-inch and B.L. 15-inch guns, the ratio of weight to calibre is
expressed by the formula :—

D 3

= W .

1 . 75
Example :—B.L., 13'5-ineh-

13'5 3

= 1,405.
1'75

Actual dead weight, 1,400 lbs.

PROJECTILES SUITABLE FOR BOTH GUN AND HOWITZER OR SAME
CA LIBRE.

The chamber pressure in a gun is much greater than that in%
howitzer of the same calibre ; e.g., it may not be safe to fire from a
6-inch gun, a projectile designed for the 6-inch howitzer.

Another consideration which affects the question of a projectile
suitable for both gun and howitzer is the length of the projectile ;
a long projectile requires a quicker twist of rifling than a short one
to keep it travelling point foremost.

[The fact that the gun has a . higher M.V. than the howitzer does
not affect the question, as the twist of rifling necessary is the same
for both high and low velocities. (See Text Book of Gunnery, 1914.)]

The driving band should be such that, if the projectile is loaded
into a howitzer, it will not slip back at high angles of elevation.

In spite of the above difficulties, there are Shrapnel Shell suitable
for both gun and howitzer ; such projectiles are stamped on the base
" Gun or How." ; this information is also painted on the shoulder.
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HEAVY AND LIGHT PROXECTILES.

Certain guns and howitzers have been issued with " heavy "
and " light " projectiles.

They are easily distinguished by the letters " H " and " L " stamped
on the base, and stencilled on the shoulder, after the numeral of the
shell.

For guns and howitzers issued with heavy and light projectiles,
see Table 15.

TABLE No. 15.

Ordnance Firing Heavy and Light Projectiles.

Calibre.

Weight of
Projectile.

Remarks.

Heavy. Light.

Lbs. Lbs.
ILL 13 -5-inch, Marks I to 1,250

IV.
B.L. 13 -5-inch, Mark V... 1,400 1,250
B.L. 12-inch, Marks I, La, 714

III to VII.
B.L. 12-inch (wire) Marks 850 (Naval Service.)

VIII to XH.
B.L. 9.2-inch, I to XI 380
B.L. 9.2-inch, IV and VI

(on HA. mountings).
290 I (Lyddite shell and practice shot

only.)
B.L. 4-inch, I to VI	 ... 25
B.L- 4-inch, VII and VIII 31 (Naval Service.)
6-inch Howitzer, 30 cwt-,I
6-inch Howitzer,30 cwt., I* 122 f

With 1 lb. 12 era. Cordite, size 5
With 1 lb. 151 ozs. Cordite; size 5.

6-inch Howitzer,30 cwt., I*

5-inch Howitzer

— —1001 With 2 lbs. 84 ozs. Cordite,

{11-u Ow. Cordite, size 5.With 1415goz.s.OarcIite,M.D.4}.
5-inch Howitzer	 ••• 40 With 14 ors. 13 drama Cordite,

size 5.

CAPPED SHELL.

Caps of mild steel have been introduced for armour piercing and
common pointed shell ; they are fixed over and firmly attached to the
point of the projectiles in the various ways detailed below.

The latest caps are made hollow, so that there shall be less metal
over the point for the shell to penetrate on impact.

Hadfield's.—Fixed by indenting portions of the lower edge of
the cap into indents on the shoulder of the shell.

Firth's.—Shallow grooves turned on the shoulder of the shell.
Similar grooves are formed.on the inside of the cap ; the lower portion
of the cap round the grooves is then soldered to the shell.
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R.L.—Cap held on by two cotter pins—one at each side—which
pass through the cap and into grooves formed on each side of the
shoulder of the shell.

Advantages claimed for capped shell.—The cap with a high striking
velocity, at normal impact, adds about J-th to the penetrating power
against a cemented plate.

No advantage is gained if the S.V. is below 1,800 f.s.
The cap holds the head together and diminishes the sudden violence

of the blow tending to shatter the extreme point of the projectile the
moment it meets the hard face of the plate.

The cap also transfers the blow on impact from the extreme point
to the shoulder of the shell. There is therefore less tendency for the
point itself to become broken or crushed to powder.

RADIUS OF HEAD.

The advantages obtained by increasing the radius of head from 2
to 4 calibres are :-

(1) Increased range and striking velocity.
(2) Flatter trajectory, therefore a large increase iu the length

of danger zone, especially at long ranges.

FUZE-HOLE GAUGES.

Projectiles taking nose fuzes :-
Common.
Common lyddite.
H.E. shell.
Shrapnel.
Star.

Projectiles taki na base fazes :-
Common Pointed and C.P.C.
Armour Piercing and A.P.C.
Double.

All holes in the nose of shell are threaded right-handed ; all holes
in the base are threaded left-handed so as to prevent any tendency
for an adapter, plug, or fuze to unscrew during flight.

(A) Nose fused Shell.
Common shell.
Common lyddite, 12-pr. and up.

G.S. gauge	 H.E. shell.
(1 inch)	 Star shell.

Old type of shrapnel.

Shrapnel shell for 2 - 75-in6h, 13, 18 and 60-pr.,
3--inch, Mark V shrapnel for 41-inch, 6-inch,

2-inch gauge and 4 . 5-inch Howitzer, and all latest Marks of
Naval shrapnel. 4 - 5-inch practice shell filled
" Smoke Composition."j

Special gauge.-3 and 6-pr. lyddite.

1-pr. gauge.—For 1, 1 and 2-pr. shell.
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(B) Base-fuzed Shell.

Large, base, fuze gauge

Medium, base, fuze gauge

Hotchkiss gauge

Armstrong gauge

Special gauge

Common-pointed and C.P.C.
armour-piercing and A.P.C. shell,
6-inch and up.

Common-pointed and armour-piercing
shell, 12-pr. to 5-inch. Also double
shell, 2/5-inch Q.P.

Powder-filled shell, 3 and 6-pr.
Some old 41-inch shell taking No. 9

fuze.
Common pointed shell for 9•45-inch

howitzer.
Inserting Plugs and Fuzes.

(a) Projectiles taking nose fuzes.—If to be fired immediately, the
plug or fuze may be inserted without lubrication, but if not required
for immediate use the threads of the plug or fuze must be lubricated
with luting. (See page 114.)

(b) Projectiles taking base fuzes.—The plug or fuze must always
be coated with thin luting on the threads, and unthinned luting
should be placed under the flange, immediately before screwing
them home into the shell. The luting acts as lubrication, as a water-
proofing arrangement, and prevents the powder gas getting into the
shell.

BANDS.

Some projectiles are made larger in diameter at the shoulder and
base than at the centre of the body ; these parts of greater diameter
are known as the front and rear bands respectively ; these names are
apt to be confused with that of the driving band. Bands obviate
a lot of machining, as the central part need not be brought accurately
to gauge.

Fig. 29.

With Bands.	 Without Bands.
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RADIUS OF HEAD.

The form of head for Service projectiles is ogival and, prior to 1909,
the heads of nearly all projectiles were struck with a radius of
2 calibres.

Projectiles are now being manufactured with the heads struck
at approximately 4 calibres, and in order to distinguish projectiles
of concurrent marks, which differ only in the radius of head, the
following procedure of nomenclature has been adopted.

The letter " A " following the Roman numeral will denote those
projectiles which have a radius of approximately 4 calibres.

Shell that may be introduced with a radius of between 4 and 6
calibres will have the letter " B " added after the numeral.

TABLE No. 16.

Dead weight limits of Shell.

Nature Nominal weight. Dead weight limits.

Lbs. Lbs.	 ors.
15-inch	 ... 1,920 H	 1,921	 14+

L	 1,918	 14
13-5-inch H 1,400 H 1,401	 6i

L	 1,398	 94
13.5-inch L •••	 1,250 H	 1,251	 4

L	 1,248	 12
12-inch 850 H	 850	 134

L	 849	 2+
12-inch L 714 H	 714	 114

L	 713	 44
10-inch 500 H	 500	 8

L	 499	 8
9.2-inch H ••• ••• 380 H	 380	 6

L	 379	 10
9.2-inch L 290 H	 290	 41

L	 289	 114
7.5-inch	 ... ••• 200 H	 200	 34

L	 199	 124
6-inch	 ... 100 H	 100	 14

L	 99	 141
Lbs, ors, drs.

60-pr. 60	 H	 69	 0	 15
L	 59	 15	 1

5-inch 50 H	 50	 0	 13
L	 49	 15	 3

4.5-inch ••• 35 H	 35	 0	 9
L	 34	 15	 7

4-7-inch 45 H	 45	 0	 114
L	 44	 15	 44

4-inch H 31 H	 31	 0	 8
L	 30	 15	 8

4-inch L	 “4 25 H	 25	 0	 if+
L	 24	 15	 94

18-pr. ••• 181 H	 18	 8	 6
L	 18	 7	 11

(n 11123)



Nature. Nominal weight.

Lbs.
15-pr. 14

2.95-inch	 ... 124

13-pr. •••

12-pr. and 14-pr. ••• ••• 124
2-75-inch	 ... ••••
10-pr. 10

6-pr. ••• ••• 8

Lbs. ozs. dm.
3-pr. 3	 4	 134

3-pr. with tracer 3	 8	 04

2.95-inch (double) 18	 2	 8

Dead weight limits.

Lbs. ors. dm .
H 14 0 34
L 13 15 124
H 12 8 34
L 12 7 12f

H 12 8 3
L 12 7 13

H 10 0 24
L 9 15 134
H 6 0 14
L 5 15 144

H 3 5 04
L 3 4 144
H 3 8 14
L 3 7 154
H 18 2 12
L 18 2 4

{
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TABLE No. 16.—Dead weight limits of Shell—continued.

All projectiles for the same gun (except star) will in future be filled
to dead weight, i.e., to within a limit of ± 0 . 1 per cent. of the nominal
weight.

See Table 16 for nominal weights and dead weight limits of
Service projectiles.

Length of shell.—As the weights of all natures of projectile (except
star) for a given gun is the same, the length must vary. The lowest
admissible length for accurate shooting is found to be 2 calibres.

On the other hand, a very long projectile necessitates a sharper
twist of rifling and therefore a greater strain on the gun.

The length of projectiles does not exceed 41 calibres, the majority
being 31 to 4 calibres long.

Diameter.—The diameter of B.L. and Q.F. projectiles across the
bands, or across the body of those which are cast without bands, is
less than the bore of the gun across the lands, by an amount varying
from about '05-inch with heavier natures to 0'008-inch with the
smallest.

The clearance between the projectile and the bore is known as
windage.

Paint and marking.—All projectiles, except case shot, are painted.
Lydclite and H.E. shell are painted yellow ; all others black, or

slate colour ; the driving band is never painted.
For markings on projectiles, see page 236.

TRACERS.

The latest Marks of certain projectiles are now fitted with "Tracers."
There are two types of tracers, namely :-

" Day Tracer " and " Night Tracer."



-- Brass Nut.

-- Steel Cover Plate.

Friction Bar

•Two Steel Washers .

-- Press Board Washer-

----Two Lead Washers.

--e-- -- Brass Cup.

• - • Friction Composition.

- . igniting composition

- Body.

Illuminating
Composition

71) /her page 147,

TRACER,SHELL,NIGHT, INTERNAL. (MARK I)/C/OR SHOT.
SCALE =1-

Mal by Sow:. ,L,th
3567,
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Day tracer.—In a shell with a " Day tracer " a cavity is formed
• in the base ; this cavity is filled with a black liquid (turpentine and

aniline dye), which, during flight, escapes through a small hole in a
steel plug (" Plug, day tracer, vent ").

This hole is closed by a brass disc sweated in. On firing, the pressure
blows this disc in, so unmasking the hole.

Fig. 30.

Night tracer.—There are two patterns of " Night tracer," namely,
" Internal " and " External."

They are similar in internal construction, and differ only in the
method of attachment to the base of the projectile.

A detailed description of the " Internal tracer " is given below.
(See Plate XV.)

TRACER, SHELL, NIGHT, INTERNAL (MARK I) I C
OR SHOT.

The Mark I internal tracer consists of the following parts :-
Body : illuminating, igniting and friction compositions ; friction bar
with brass cup and nut ; two lead washers ; a washer of press board ;
two steel washers ; and cover plate.

The body is made of bronze about 2 . 25 in. long ; the head is
enlarged, below which it is screw-threaded for a short distance with a
left-handed screw-thread to screw into the base of the shell. It is
bored out and tapped to a depth of about 115 in. with a right-

(n 11123)	 K 2
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handed screw-thread and is partly filled with illuminating composi-
tion, firmly pressed or stemmed in, so as to grip the interior screw-
thread.

A conical hole is bored into the top of this for a small charge of
igniting composition, a small recess being left in the centre of the
latter for the cup of the friction bar.

The friction bar is of hard brass wire, the outer end screw-threaded
for the securing nut, the inner end flattened and serrated.

The serrated end of the bar fits into a small cup made of annealed
brass, filled with friction composition. This cup fits into a recess
in the igniting composition, over which is pressed a thin lead washer.

A small groove is turned inside the body above this for a thick
lead washer, which is pressed home and expanded into it.

A small press-board washer dipped in paraffin and resin, and two
steel washers, are pressed down on top, as shown in the plate.

The outer end of the tracer is closed by a steel cover-plate through
which the outer end of the friction bar passes. This plate is secured
by a brass nut.

The cover-plate is pierced at the side with a small hole, about
0'05 in., called a " gas-port " ; this hole leads into the recess in the
head of the tracer.

The first issues of Mark I internal night tracer were fitted with a
celluloid disc over the cover plate. This disc occasionally masked the
gas-port and caused blinds ; they have been removed locally.

Marking.—The tracer is marked with manufacturer's initials,
numeral, and date of filling.

Action.—When a projectile fitted with a tracer is fired from a gun,
the gas from the cordite charge passes through the gas-port in the
cover-plate and fills the gas chamber with gas under high pressure.

As soon as the projectile leaves the bore of the gun, the pressure
outside the tracer falls to less than atmosphere pressure. The gas in
the chamber being unable to escape quick enough through the gas-
port, blows out the cover-plate, carrying with it the friction bar, firing
the friction composition in the brass cup and so ignites the illuminating
composition, which, burning for about 15 seconds, traces the flight
of the shell.

External tracer.—The external tracer differs from the above in
not having an enlarged head, and is screw-threaded at the opposite
end.

Packing.—Internal tracers are packed ten in a tin cylinder,
No. 115.

External tracers are packed ten in a tin cylinder, No. 116.

Key No. 33 (Mark I), Night Tracer I C

This is a steel key and is used for inserting and removing night
tracers, or " Plugs, base, shell, Nos. 7 and 8."

It is T-shaped, the lower end of the upright part being fitted
with projections to fit into the key holes in the internal night tracer.

One end of the cross-piece is formed into a wrench, with teeth



Fig. 31.

KEY N'?•33

NIGHT TRACERS 4 	_ _ _ Inserting and removing
Jill ems!. T racers.

Inserting   an d removing
Plugs N'os . 1 and :3.
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to fit over and grip the body of the external night tracer, whilst the
other end is formed like a screwdriver, to fit into the slots in the
heads of the " Plugs, base, shell, Nos. 7 and 8."

SECTION (B). DRIVING BANDS.

Points governing design ; Description of various types ; Augmenting
strips ; Augmenting rings ; Augmenting bands.

Projectiles for B.L., B.L.C., Q.F. and Q.F.C. guns, and B.L. and
Q.F. howitzers, are rotated by means of a band, generally of copper,
but in a few cases of cupro-nickel, attached to them near the base.
This band is larger in diameter than the bore of the gun, and conse-
quently when the charge is fired the soft metal is compressed into the
grooves and cut into by the lands, overflows to some extent into
cannelures or towards the base, and at the same time receives from
the grooves a motion of rotation which it imparts to the projectile.

POINTS GOVERNING DESIGN.

Material.

The material for a driving band should possess the following
qualities :-

1. It should be soft enough readily to take the rifling.
2. It should not be so hard as to throw an excessive strain on

the base of the shell when it takes the rifling.
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3. It should have a high melting point.
4. It should not be so soft as to strip.
5. It should not leave a deposit in the bore.
6. It should. not cause smoke.

Copper is generally used in the Service, but is not entirely satis-
factory. It vaporises to some extent, giving rise to a brown smoke,
and also leaves a deposit in the bore.

Other materials are being experimented with.
The hardness of two samples of the same copper differently

prepared will vary, and it is found in practice that the best condition
of the metal for this purpose is that in which it is cut into the shape
of a ring from drawn tubing, which is afterwards annealed and then
forced into the groove round the circumference of the shell by a power-
ful hydraulic or other press. Electro-deposited copper is also used.

Cupro-nickei (95 parts of copper and 5 parts of nickel) has been
introduced as the material for driving bands for use with the latest
6-inch B.L. guns.

Fig. 32.

UNDERCUT GROOVES FOR DRIVING BANDS, SlIOWING DIMENSIONS
OF UNDERCUT.

4-inch and upwards. Below 4-inch.

Position of Driving Band.

The driving band should be as near the base of the projectile as
possible, it being generally found that the more rearward position
of the band gives the most accurate shooting. In practice, however,
this is limited by the thickness of metal behind the band which is
necessary to support the great strain thrown upon the shell when the
band is forced through the grooves, tending to tear off the base. In
fixed ammunition the driving band must be far enough forward to
allow the projectile to be firmly secured in the case.



Attachment of Band.

(a) Undercut groove.—The band must be firmly attached to the
shell so that it cannot be torn out of its groove when it takes the
rifling.

Firmness of attachment is secured by undercutting the groove
in the shell as shown in Fig. 32.

The band is forced into the groove by a powerful press and is
afterwards turned to shape.

Fig. 33.

OLD METHOD OF ATTACHING DRIVING BANDS,

UNDERCUT.

RIBS 77WANCIILAR secnoN.

NEW METHOD OF ATTACHING DRIVING BANDS.

CiffS ACROSS RIBS_

(b) Waved ribs.—Originally, at the bottom of the groove in the
shell, there were a number of raised ribs which were straight, i.e.,
running circumferentially round the shell ; they were cut away at
intervals to prevent the band slipping. (See Fig. 33.)

Since June, 1901, waved ribs have been employed instead of the
above (except in 3 and 6-pr. shell which have straight ribs); these
waved ribs are not cut away, but have chisel cuts across them to
allow the air in the channels between the ribs to escape when the
driving band is being pressed on.
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Shape of the Band.
The first portion of the band should be so shaped as to prevent

" over ramming " of the projectile.
The band should be designed to entirely seal windage.
The rear of the band should be shaped to prevent " fringing"

or " fanning," that is, the surplus copper is dragged back by the lands
of the gun as the projectile passes down the bore and forms a sort of
fringe behind the band. When the shell leaves the gun this fringe
is no longer supported, and the pressure of the gas behind it turns
it up at various angles to the axis of the projectile, thus forming variable
resistances and causing irregularity of flight.

DESCRIPTION OF VARIOUS TYPES OF DRIVING BANDS.
Plate XVI shows sectional views of the principal driving bands.
The numbers assigned to the bands are for reference in connection

with the Table of Projectiles.

No. 1.—The Narrow Vavasseur.
This band was used with the early Marks of projectiles. It was

made of copper ; the front part bevelled off at a slope of 7 degrees to fit
the cone seating between the bore of the gun and the powder chamber.

The objection to this narrow band of large diameter is excessive
fringing causing the shell to be unsteady in flight.

The band used with projectiles for the B.L. 9•15-inch howitzer
is very similar to the narrow Vavasseur band.

No. 2.—Broad Vavasseur.
To overcome the above defect the broad Vavasseur band was

introduced. It differs from the narrow band in the exterior diameter
being reduced, and the width considerably increased, and a number
of cannelures were cut round the band to receive the surplus metal
forced back by the lands of the rifling. The front of the band was
bevelled off at a slope of 7 degrees, and in the first issues was not
serrated as shown in the plate.

To prevent projectiles fitted with the broad Vavasseur band from
being rammed too far home in worn guns, narrow strips of copper,
termed " Augmenting Strips," were introduced to fit into and fill up
the cannelures in the band.

For description of Augmenting Strips, see page 155.
A special steel chisel was issued for the purpose of preparing the

cannelures in the band to take the augmenting strip.
By means of this chisel and a hammer, V-shaped grooves were

cut in the bottom angles of the cannelures as shown by the dotted
lines, a, a, in the sketch.

Fig. 34.
Scale I.
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No. 3.—Broad Vavasseur Band. (With cannelures undercut for
augmenting strips.)

To prevent the necessity of preparing the cannelures in the broad
Vavasseur band for augmenting strips locally, No. 3, the broad
Vavasseurs with undercut cannelures, was introduced for all natures
except the 30-pr., 5-inch, and 5•4-inch howitzer, 4 - 7-inch Q.F.
In this type the bottom angles of the cannelures (except the rear
bottom angle of the rear cannehue) are undercut, and have the letter
" U " stamped on the band between the first and second cannelures.

No. 4.—Broad Vavasseur Band. (With groove in shell undercut.)
This is the same band as No. 3, but the groove in the shell is under-

cut (introduced April, 1899). This type of driving band is still being
fitted to the latest Marks of projectiles for Q.F., 3- and 6-pr., 6-inch
howitzer (heavy shell), and the Q.F. 4'5-inch howitzer.

No. 5.—Broad Vavasseur Band with Gas-cheek (Original).

Owing to the great erosion of the gun caused by cordite charges,
this type of band was introduced for all projectiles fired with cordite
charges from B.L. and B.L.C. guns, 6-inch and up, but not for smaller
natures. The band differs from the " Broad Vavasseur band " in
having a second slope formed near the centre of the band, and the
metal cut away behind, thus forming a lip or gas-cheek. The apex
of this lip is considerably higher than the remainder of the band,
thus more efficiently sealing the bore. In addition the gas pressure
on the under side of the lip tends to force it outwards against the
bore of the gun. The band has cannelures of the ordinary type in
the cylindrical portion in front of the lip ; the slope of the lip is
serrated to hold the projectile in the chamber. The eannelures are
not undercut, since augmenting strips are not required with this form
of band, as the gas-check lip prevents over-ramming in worn guns.

Modifications have been made in this driving band since it was
first introduced, principally with regard to the extent and depth of
the serrations on the gas-check lip. These are now made deep and
sharply pointed in order the better to ensure the projectile remaining
fast in the chamber and not slipping back.

The original broad Vavasseur band with gas-check is still used
for banding B.L. or Q.F. 6-inch, but with B.L. 9'2-inch to 13'5-inch
this type of band was found to have the same defect as the narrow
Vavasseur band, namely, fringing, which greatly affected the shooting
of the gun. To overcome this defect the shape of the rear portion
of the band was altered for B.L. 9 . 2-inch to 13 - 5-inch projectiles
as shown in type No. 6.

No. 6.—Broad Vavasseur with Gas-cheek (Modified).

In this type of band the size of the " grave " (the space behind
the gas-check slope) is so arranged that the metal of the lip when
jammed back by the passage of the band through the gun just fills
it, and the rear portion is so sloped away that any tendency to fringe
is eradicated.
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With projectiles for the 10-inch to 15-inch, both the front slope
and the gas-check slope are serrated ; in the 9'2-inch the front slope
is not serrated.

Projectiles which originally had the broad Vavasseur band, when
re-banded with the gas-check band (No. 5), had a (*) added to their
numeral ; when re-banded with the gas-check hand (No. 6) they
have two stars (**) added to their numeral.

No. 7.—Cupro-Nickel Band 1 N 1 .

The cupro-nickel band is now used with the latest Marks of 6-inch
B.L. projectiles, N.S. only. (The 29 lb. cordite M.D. charge was
introduced for use with this driving-band.)

The band is made of an alloy, 95 per cent. of copper and 5 per
cent. of nickel. It has no cannelures, and the metal in rear of the
second slope is not grooved out to form a gas-check lip. Projectiles
banded with cupro-nickel are distinguished by having a white band

in. wide painted round the body immediately above the driving-
band.

No. 8.—Broad Copper Band (" Hump").

Projectiles fired from B.L. 7 . 5-inch, Marks Ito II" and V guns,
and the latest Marks of B.L. 9'2-inch are now fitted with this new
type of driving-band. It differs principally from the gas-cheek band
in having no cannelures, the front slopes are not serrated, the metal
in rear of the second slope is not grooved out to form a gas-check
lip, and the rear portion of the band is turned down to the same
diameter as the base of the shell.

No. 9.--Broad Copper Band (" Hump") (for Practice Shot, 7 '5-inch
and 9 '2-inch).

This band differs from the above in having the cylindrical portion,
which is behind the rear slope in No. 8 type of band, placed in front
of the front slope. This change in design is necessary with cast-iron
projectiles so as to leave sufficient breadth of metal in rear of the band
to support the strain when the band takes the rifling.

The diameter of the projectile in the rear of the band is also
reduced -T-T; of an inch, leaving more space for the jamming back of
the metal, so as to prevent the base of the projectile from being
torn off.

No. 10.—Plain Band.

This type was introduced to supersede the broad Vavasseur band
for all natures below the 6-inch calibre. It is of much larger diameter
in the centre than the broad Vavasseur band (No. 3), hence it has no
cannelures to take augmenting strips. It slopes from a short
cylindrical portion to the front and rear. The front slope is serrated.
This plain band is still used with the latest marks of projectiles for
the B.L. 30-pr., 4-inchL ; 60-pr. Q.F. “7-inch and 6-inch 30 cwt.
howitzer (L).

No. 1 I.—B.O.C. Band.
This band was introduced with projectiles for the 7.5-inch and

10-inch B.L. guns in H.M.S. " Swiftsure " and " Triumph." It has
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now been adopted for use with projectiles for the B.L. 4-inch, Mark
VII and VIII guns. The band differs from the plain type in having
a gas-check.

No. 12.—Special Narrow Band.

No. 12 shows the band at present. used with the 2 '75-iich, 10-pr., 12
and 14-pr. and 15-pr. It is a narrow band, having a short steep slope
in front, and it is also sloped off in rear.

No. 13. —Old Special Narrow Band for 13 and 18-pr. Q.F.
The driving band used with the early Marks of 13 and 18-pr.

projectiles differs from the special narrow band used with the B.L.
projectiles in having a very narrow lip formed on the rear of the
band. This lip is intended to prevent the shell from being inserted
too far into the cartridge case.

No. 14.—New Special Narrow Band for 13 and 18-pr. Q.F. prepared
for attachment of case.

The latest driving band for 13 and 18-pr. projectile is prolonged
to the rear, and is prepared for the case to be attached to it by coning
at the mouth.

No. 15.—New Type of Band for 3-inch Q.F.

This band is similar to the narrow Vavasseur band, but the rear
portion is grooved out for the coning of the mouth of the brass
cartridge case.

AUGMENTING STRIPS.

Strips, augmenting, B.L., Mark I., are for use with certain pro-
jectiles having broad Vavasseur driving bands, and fired under certain
conditions. (See below.)

Fig. 35.
AUGMENTING STRIP.

Scale 1.

The strips consist of pure copper, of even section throughout,
and grooved on one side (as shown in the sketch). The lengths of
the strips vary with the calibre, and they are marked for the nature
of the gun with which they are intended to be used.

Mode of Use.

The augmenting strip is placed in the cannelure grooved side down-
ward, and hammered round the shell until the two ends meet.

The augmenting strip was originally introduced in the days of
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gunpowder charges for use in worn guns, to correct the ramming
and to hold the projectile till the charge was well ignited ; it was
placed in the front cannelure.

A few years after the introduction of augmenting strips, cordite
charges came into use. Owing to the erosion caused by cordite, the
gas-check form of driving-band was introduced for nuns 6-inch and
upwards firing cordite. A number of projectiles for these guns still
exist, however, which are not fitted with the gas-check band, and
to use these up, they may, except as stated below, be fired with cordite
charges at practice, provided an augmenting strip is used in the rear
cannelure ; the strip in this case is intended to act as a gas-check.
The order on the subject states that : " Projectiles for guns 6-inch
and above, not fitted with gas-check driving-bands, may be fired with
cordite charges at practice, provided that an augmenting strip is used
with the existing broad Vavasseur band, except when firing full
charges from 9 - 2-inch B.L., Marks IX, X and X' guns, in which case
projectiles with gas-check driving-bands must invariably be used."

RINGS, AUGMENTING, B.I . 9 . 2-Ixerr, 380 LB. PROJECTILES.

No. 1, Mark I, for projectiles with No. 6 type of band 	 See
No. 2, „ I 11 No. 5 17 1) J Plate XVI.

These rings are fitted to all 9 . 2-inch 380 lb. projectiles forming
part of the equipment of guns in approved armaments. The rings
are made of copper, and are intended to fit into and fill up the groove
in rear of the gas-check portion of the driving-band, as shown in
Fig. 31. The rings are split so that they can be increased in diameter
to slip over the base of the projectile.

Fig. 36.

 

rrrt utient.
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Instructions for fitting Augmenting Rings.

1. Remove the grummet from the projectile and place the latter
on its side with the base slightly raised ; for Land Service the pro-
jectile should be placed in a block No. 3. (See Fig. 152.)

Should it appear that the gas-check has been pressed down so
that the ring will not fit into its groove, the ring must be removed,
and the groove rectified with the " Tool, rectifying, gas-check, 9'2-inch."

2. Spring the ring over the base of the projectile into the groove
in rear of the gas-check portion of the driving band.

3. With a blunt chisel (the edge held parallel to the axis of the
projectile) and a mallet, strike the lip of the gas-check in 5 places,
so as to turn a small portion of the metal over, thus securing the
augmenting ring firmly. Care must be taken to damage the gas-
check portion of the band as little as possible.

The position of the five " indents " or " turnovers," and the order
in which they are to be made are as follows :-

First.—Diametrically opposite to the split.
Second and third.—On each side, midway between the first turn-

over and the split.
Fourth and fifth.—Close on each side of the split.

4. Replace the grummet on the projectile and, where single ring
grummets are used, lace them together in three places, equidistant
from each other, with spun yarn threaded through the grummet.

Projectiles fitted with augmenting rings should not be fired at
practice from guns bearing on crowded waterways, or over houses, &c.

RINGS, AUGMENTING, B.L. 13 • 5-INCH PROJECTILES, MARIC I INI.
These are similar to the " Rings, augmenting, No, 1," for B.L.

9 - 2-inch projectiles.
They are for use with the broad Vavasseur with gas-cheek (modified)

driving bands.
They are supplied in accordance with arrangements made by the

Admiralty, and are fitted in the same way as those for the 9 . 2-inch
projectiles.

AUGMENTING BANDS.

Bands, augmenting, B.L. 13 ' 5-inch projectiles are made of copper,
and will be used only in guns so much worn that there is a tendency
for the projectile to slip back after loading. They are never to be
used in a new or comparatively new gun, and when necessary they
can easily be removed from any projectile to which they have been
fitted. A special steel tappet ring is supplied for fixing these
augmenting bands in position.

The band is placed over the point of the projectile and tapped
home with the tappet ring until the augmenting band is in the position
shown below.
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Fig. 37.

BANDS, AUGMENTING, S.L. 13'5-INCR PROJECTILES I N 1.
See § 15425, "Band. augmenting, B.L. 13•5•inch projectiles. (Mark L)"

. Scale full size.

	

Copper Band 'n position on
	

Steel Band in position on

	

gascheck driving band.	 old pattern driving
bend without gascheck.

SECTION C. POWDER-FILLED SHELL.
Points governing design and description of Common Shell ; Common-

Pointed and C.P.C. Shell ; Armour -Piercing and A.P.C. Shell ;
Shrapnel and Star.

COMMON SHELL.

The type of shell known as " Common " has a hole in the nose
for a fuze, and a very large cavity, which is completely filled with
an explosive.

If this explosive is lyddite the shell is known as " Common
lyddite," if Trotyl or C.E. it is known as H.E. shell, but if the
explosive is gunpowder, the shell is known as " Common shell."
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[Exceptions.—There are some projectiles which, although known
as common shell, have no hole in the nose, and consequently take
a base fuze ; their points are blunted, e.g., the double common
shell for Q.F. 2'95-inch.)

" Common shell " (i.e., common shell with gunpowder bursters)
are used mainly for practice ; they are almost obsolete for war, though
at one time they were universal.

Considerations governing design.—A common shell is not designed
for penetration of armour, but is intended to do damage by the
force of its burst, by flying fragments, and by setting fire to
material ; it is designed to hold as large a bursting charge as possible,
but must be strong enough to stand the shock of discharge without
deformation, and the shock of impact without breaking up ; the walls
are c.onsequentiy made as thin as possible, consistent with the
necessary strength.

They have been made of cast iron, Cast steel, and forged steel
but forged shell have the disadvantage of breaking up into only a
small number of fragments with a powder bursting charge ; the
stronger the material, the thinner the walls can be made, and hence
the larger the bursting charge. This varies from 5 per cent. to 16 per
cent. of the weight of the filled projectile.

Use—

(a) Far active service.—Common shell will still be met with in
some coast batteries ; as to active service in the field,
broadly speaking, common shell are not used in our
service ; the Q.F. 2 . 95-inch, however, fires a common
shell (also the B.L. l0-pr. shell special for India).

(b) For practice.—Common shell of cast iron are fired from
siege guns and howitzers, and from field howitzers, and
heavy field guns, e.g., B.L. 60-pr. and Q.F. 4'7-inch
travelling ; they are not fired from light field guns.

General construction.—They are about 3'5 calibres long, with
ogival heads struck with a radius of two diameters ; the nose is fitted,
with a gunmetal bush threaded internally to take the fuze or plug,
to the G.S. gauge.

The interior of the shell is lacquered, varnished, or velvrilled so as
to give a smooth surface.

From the 9 . 2-inch upwards they have a hole bored in the side
opposite the centre of gravity, and threaded to take an eye-bolt for
lifting purposes.

Common shell 6-inch and upwards are of cast steel in the later
patterns ; below 6-inch the latest patterns are of forged steel for
service, and of cast iron for practice.

Bursting Charges of Common Shell 4-inch and up.

The bursting charge for 4-inch shell and upwards is enclosed in
a bag made of dowlas (a material made from flax) as a precaution
against the premature explosion of the charge from the shock of
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discharge and friction against the walls of the shell. The portion
of the bag nearest the fuze is made of shalloon, which is more permeable
to a flash than dowlas.

Primers.—Several 7-dram primers are placed next the fuze ; they
consist of small bags of shalloon filled with fine grain powder.

Bursting Charges of Common Shell below 4-inch.

The bursting charges of common shell below the 4-inch are not
enclosed in a bag, and so 7-dram primers are not used ; the lacquer
is sufficient precaution against prematures from friction.

Powder.—The bursting charge of a common shell usually consists
of P mixture (a mixture of shell P. and shell F.G. powders).

Cast-iron common shell for practice are filled with shell L.G.
powder.

Closing the Bases of Common Shell.

Cast-iron common shell below 6-inch have solid bases as a rule ;
cast-iron common shell 6-inch and above have a hole in the base
closed by a gunmetal screw-plug ; a recess left over the latter is
sealed by a lead disc hammered in ; in some cases a lead ring seals
the junction between plug and shell, in place of the lead disc (e.g.,
6-inch B.L. Howitzer, Mark III).

Cast-steel common up to 5-inch have solid bases.

Cast-steel common above 5-inch have their bases closed in one of
the following ways:—

(a) A solid gunmetal plug ; the joint between plug and body -

seated by a lead ring.
(b) A large base plug screwing into an adapter ; the joint

between adapter and shell is dosed by a lead ring ; the
joint between plug and adapter by luting (formerly a
lead ring was used under the flange of the base plug
instead of the luting).

(c) The large base plug only, without adapter.
(d) Some 6-inch take a plug and lead disc similar to the cast-

iron common shell.

Forged-steel common were almost invariably made with solid
bases.

Lead discs.--As mentioned above, discs, base plug, are employed
with B.L. cast-iron common shell, 6-inch and upwards, and 6-inch
cast steel, Marks IV and V, to seal the joint when the base plug is
screwed in.

They are made of lead, slightly concave, and have a square
projection which fits into the hole in the base plug. When
hammered flat they fit tightly into the slightly undercut recess in
the base of the shell.
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Fig. 38.

DISC, BASE PLUG.

Full size.

COMMON-POINTED SHELL.

Considerations governing design.—See Common Shell ; the point
is not, as a rule, especially designed to penetrate armour ; the main.
consideration is that such shell should contain a large bursting
charge ; a pointed shell, however, has an advantage over an ordinary
common shell in the attack of shipping, and it is for such purposes
that they have been made ; common-pointed shell are not used in
the field, with the exception of B.L. 9 . 45-inch howitzer, which
fires a common-pointed shell.

Material.—They are made of cast steel, with the exception of the
Q.F. 3 and 6-pr., which are made of forged steel.

Cast-iron common pointed shell, filled with salt cake for practice.
only, have been made.

They are obsolete for future manufacture.
General construction.—Common-pointed shell are about 3 . 5 calibres

long, ogival heads struck with a radius of 2 calibres, the walls being,
about + the diameter in thickness.

7 '5-inch and up were cast with bands, and 9 . 2-inch and up have -
a hole at the C.G. for the " Bolt, eye, lifting."

They are velvrilled internally (earlier shell lacquered).
With the exception of the Q.F. 12-pr. they are fitted with a dowlas

burster bag, the neck of which is primed with a number of 7-dram
primers.

They are filled with " P mixture," with the following exceptions :-
12-pr. to 6-inch may be filled with " Shell, Q.F. and shell F.G.,"

instead of " P mixture."
4-inch heavy Mark II is filled with Blank L.G.

Closing the Bases of Common-pointed Shell.

Medium base fuze (No. 12).
12-pr. to 5-inch	 or

Plug, base, shell, No. 2.
Large base fuze (No. 11).

6-inch	 or
Plug, base, shell, No. 1.

Large base fuze (No. 11)-
7•5-inch and up .. Steel bush and 	 or

Plug, base, shell, No. 1.
(n 11123)
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Exceptions-

12-pr. Mark 1 shell is closed by Plug, base, shell, No. 3 or Hotchkiss
base fuze.

i_
4•7-inch (Marks I, II and III Shell)By Armstrong base

plug or fuze.
.(9 . 45-inch B.L. HowitzerBy special plugor fuze.

Early marks of shell 91-inch and up were fitted with a gunmetal
adapter instead of a steel bush : the joint between adapter and shell
was dosed by a lead ring.

Colour.

All common-pointed shell are painted black, with the exception
of those suitable for the Q.F. 12-pr. of 12 and 8.1wts. guns only I N
which are painted lead colour to distinguish them from shell suitable
for any 12-pr. or 14-pr. gun. For markings on the shell see page 236.

Description of Common-Pointed Shell for B.L. 9 . 2-inch.
(Plate XVIII.)

Shell, B.L. common-pointed, 9'2-inch, Mark VI N I .—The
shell is made of cast steel 3'8 calibres long ; the head struck with a
radius of 2 calibres. It is cast with bands and eye-bolt, lifting hole.
It is rotated by means of a " Broad Vavas4eur driving band with
gascheck " (No. 6 type), pressed into an undercut groove with waved
ribs, near the base.

This band is now fitted with an augmenting ring. The interior
of the shell is coated with velvrill, and is fitted with a dowlas burster
bag filled with " P mixture."

The neck of the bag is made of shalloon and is choked with twine ;
a number of 7-dram primers (generally six) are inserted on top of the
choke, so as to be close to the base fuze.

The hole in the base of the shell is closed by a steel bush screwed
in and riveted up ; this steel bush takes the Plug, base shell, No. 1,
or Fuze, percussion, base, large, No. 11.

The shell is painted black, with a white ring denoting steel and
a red ring denoting filled.

For markings, see page 236.

Description of Common-Pointed Shell for Q.F. 12-pr.
(Plate XIX.)

Shell, Q.F. cornnwn-pointed, 12-pr., 12 and 8 cwt., Mark VI lei.
—The shell is made of cast steel, 4 calibres long ; the head struck
with a 2-calibre radius.

It is rotated by means of the " Special Narrow " type of driving
band (No. 12) pressed into an undercut groove with waved ribs.

Internally the shell is velvrilled, but has no burster bag ; it is filled
with " P mixture," or with " Shell, Q.F." and " Shell, F.G."

No 7-dram primers are used.
The hole in the base is closed by Plug, base, shell, No. 2, or Fuze,

percussion, base, medium, No. 12.
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The shell is painted black for Land Service and lead colour for
Naval Service.

The shell, Q.F., common-pointed, 12-pr. of 18 cwt., Mark I INI,
and the shell Q.F., common-pointed, 12- and 14-pr., Mark II I C I ,
are stronger in design than the above and may be fired from any 12-
or 14-pr. gun.

They are painted black for both Land and Naval Service.

9'45-inch Howitzer Shell.
The bursting charge is composed of a number of compressed pellets

of ammonium powder. Each pellet has a central hole in which is
placed a primer of F.G. powder in a muslin bag. The pellets are
wrapped in thin paper and tinfoil. Two of these pellets are then
placed together and enclosed in a calico bag and pushed into the shell.

Capped Common-Pointed Shell. (C.P.C.).
(Plate XX.)

Capped common-pointed shell have been introduced for B.L. 8-inch
and up for Naval Service only.

This type of shell has excellent penetrating powers against armour,
and, at the same time, carries a large bursting charge ; it may be
classified as a " Semi-armour-piercing projectile."

Main features of the C.P.C. shell.—(a) The points are specially
hardened for the attack of armour.

(6) Owing to the above hardening, spontaneous cracks are possible.
to avoid danger of the bursting charge being fired from this cause,
a copper container is placed in the shell before the bag and bursting
charge.

(c) The provision of the container necessitates a removable base to
the shell.

(d) Though designed to attack armour, the bursting charge is
much larger than in the case of armour-piercing shell.

(e) They are of either cast or forged steel, and have neither bands
nor hole for hoisting purposes.

They take the Fuze, percussion, base, large, bronze, No. 15.

(n 11123)	 L 2



TABLE No. 17.•Shell, B.L., B.L.0 , Q.F. or Q.F.C. Common -Pointed and Common-Pointed with Cap.

Para,. in
List of

Changes.
Nature of Gun.

Mark-
of

Shell.

Ser-
vice.

Type
No.	 Length
of	 in

Band.	 Inches.

Diameter.
Approxi-

mate
weight

empty, lbs.

Weight
filled. Remarks.Bands

Or
Body.

Driving
Band,

7726 I2-pr., 8 and 12 owts. I C 4 12.55 2.97 3.085 101 121
8106 Do. II C 4 12-0- 2.97 3.085 10 121
0957 Do. III C 12-0 2.97 2.085 10 121

10301 Do. IV C 10 •12-0 2.97 3.095 10 124
11234
12033

Do.
Do.

V
VI

C
C

10
12

12.0
12.0

2.97
2-97

3.096
3095

10
10

124
124

12596 12-pr. of 18 owts. I N 12 12.15 2.08 3.095 10 121

13103
14554

12 and I4-pr. II C 12 11.84 2.98 3.095 10 121

8142 4-inch B.L., Q.F., or Q.F.C. Light 3 13.48 3.06 4.11 211 25
(oxcopt B.L. Marks VII to VIII*
and Q.F. Marks IV and V guns)

0057	 Do.	 do. II N 4 13.48 3.96 4.11 214 25
11193	 Do.	 do. III N 10 13.48 3.96 4.1 214 25

15071	 Do.	 do.
16445

IV N 10 13.48 3.96 4.1 214 25

14461	 4-inch,	 Marks VII to VIII .* I N 11 16.42 3-97 4.23 271 31
15071	 guns and Q.F. Mark IV gun

18445
16454

4-inch, B.L., Marks VII to VIII*
grins and Q.F. Mark IV gun,
also for Q.F. Mark V gun

II I	 N 11 15.83 3.97 4.23 27IS 31 Filled Blank, L.G.

8104 4.7-inch Q.F. IV C 3 17.36 4.7 4.819 394 46

9957 Do. VI N 4 17-38 4-7 4.819 391 46

104121
11234f Do. VII N 4 17.26 4.7 4.819 394 45

12036 Do. VIII N 7 17.36 4.7 4.819 39i 45

8142 6-inch Q.F. gun I C . 4 22.6 5.96 6.115 88 100
9272 Do. II C 5 22.78 5.97 8.23 88 100
9957 Do. III C 5 22.78 5-9/ 6.22 88 100

10412 Do. IV N 5 22.53 5-97 6.22 881 100

11234 6-inch B.L., Marks VII and VIII,
or Q.F. guns

V N 6	 22-63 5.97 8.33 884 100

12267 6-inch 13.L.. Marks VII, VIII, XI,
Xl*, or co?, guns

VI N 7	 22.53 6;97 6-22 881 100

14077 6-inch B.L., Marks VII, XI,
or Q.F. guns

vit.&	 N 7	 23'5 5.97 6.33 881 100 With cap and copper
container.

6-inch B.L., Marks VII, and XI to VIIIAQ N 8 23.6 5.97 6.22 90 100 Do.
XII guns

12387 7.5-inch, except Marks III and IV N 27.88 7.465 7.99 1811 200
N	 6 .27-88 7.465 7-99 1811 200

14518 Do.	 do. -II.	 . N	 6 27.88 7.485 7.99 1814 200

145741
14874f Do.	 do. IIIe N	 1	8 28.9 7.466 7.99 1811 200 Do.

12855 7.6-inch, Marks III and. IV _. 1 N	 1	 11 28.45 7-465 7-88 181 200
27.88 7.465 7.88 1811	 . 200



TABLE No. 17.--Shell, B.L., .p.1.0., Q.F. or Q.F.C. Common-Pointed and Common-Pointed with Cap-continued.

Para. in
List of

Changes
Nature of Gun.

Mark
of

Shell.

Ser-
vice.

.

Type
No.
of

Band.

Length
in

Inches.

Diameter.
Approxi-

mate	 Weight
weight	 filled.

empty, lbs.'
Bands

or
Body.

Driving
BMA

0963 9.2-inch	 .-	 -.	 .-	 -. IV N 6 35.1 9.165 0.71 3474 380

10412}
10508 1)o. 6 35.4 9-185 9.71 3474 380

11234 Do. VI N 6 315.4 9.165 0.71 3474 380

14703 Do. 8 35'4 9.165 9.71 3471 380

13088 9.45•ineh Howitzer L 1 28.31 9=426 9.69 227 280
II L 1 28.31 9.426 9.59 233 280

81051 A 0 4 37-85 9-96 10.145 4601 500
9057 

} 10-ineh, Mark Ito IV'....	 f 0 4 37.86 0•/6 10.145 4604 500

9063 Do. 4 37-85 9.05 10.146 .	 4601 500
9963 Do. 6 38.32 9'965 10.61 4601 500

11309 Do. 6 38.32 9.985 10.61 4804 500

12866 10•ineh, Marks VI and VII	 ... I N 11 38'.0 9.966 10.52 4604 500
II N 11 38.32 9.965 10.52 4601 600

Homarks.

9963 12-inch, Mark I to VU HI N 4	 42.93 11.065	 12.71	 6344 714
10177 Do. IV N 6	 42-93 11-966	 12.71	 6344 7J4

112341
121191 Do. V N 5 42.93 11.965 12-71	 634-1 714

9963 12-inoh, Mark VIII to Xii III N 4 48.01 11.965 12.51	 7664 8501
9063

10187
Do.	 do.
Do.	 do.

IV
V

N
N

4
5

48.01
48.01

11-965
11-965

	

12.61	 7641
	12-76	 7644

850
850

11234 Do.	 do. VI N 6 48.1 11'965 12-78 7644 850
14178 Do.	 do. Via N 6 49.2 11.985 12-76 7361 850 Cap	 and	 copper con-

tainer.

81051.

16410(
13.5-inch (Light)	 -. I N 3 50.34 13.45 13.65 1,163 1,250

9957 Do. II 4 50-34 13.45 13.65	 1,163	 1,250
9963 Do. III N 5 50.96 13.465 14.26	 1,163	 1,250
10252 Do. IV N 6 50.96 13.465 14-26	 1,163 1,250
11234 Do. V N 6 50.96 13.485 14-26	 1,163 1,250 Waved ribs.
16661 Do. V° N 6 60 13-465 14.26 1,129 1,250 Cap	 and	 copper	 con-

tainer.
16660 13 - 5-inoh (Heavy) .., IA N 6 65 13-465 14.26 1,280 1,400 Do.

1 5-inch IA N 6 67 14.965 1576 1,770 1,920 Do.
Do. III N 6 67 14.965 15-76	 1,7871	 1,920 Do.
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ARMOUR-PIERCING SHELL.

In these shells, the desirability of having a large bursting charge
has to give way to the necessity for great strength in the shell ; hence
the comparatively small bursting charges used.

The material is either cast or forged steel.
The points are made extremely hard, while the bodies are softer,

to as to give greater tenacity and enable the shells to hold together
when they strike hard-faced armour.

There is great thickness of metal in the head, and the walls are
thicker than in other shell ; cases have been known of the walls of
the shell resisting the burster, and the fuze being blown out.

No holes for lifting eye-bolts are provided in A.P. projectiles,
because of their weakening effect.

They are shorter than common-pointed shell ; the exact length,
however, is left to the contractor.

Spontaneous splits.—The beads of A.P. shell are liable to split
spontaneously from the strains set up during the hardening processes ;
should such a split extend to the cavity in a filled shell, the sudden
fracture might cause the explosion of the bursting charge ; for this
reason A.P. shell (and also capped common-pointed) are stored for
three months before filling to allow latent cracks to develop.

Burster bags.--Armour-piercing shell are now varnished internally
tend fitted with burster bags of a closely-woven material called
" Lasting cloth."

A large number of old A.P. shell will still be met with in the Service ;
they are lacquered internally and have dowlas burster bags.

Lasting cloth, being closer in texture than dowlas, prevents the
powder bursting charge, if dusty, working through the bag, therefore
there is less chance of the bursting charge being fired should the
bead of the shell split spontaneously.

Bursting charges.—All modern A.P. shell are fitted with Blank
L.G. new, or Blank L.G. converted powder ; L.G., R.L.G.,
and R.L.G. 4 powders may also be used.

Old A.P. shell with dowlas burster bags are filled with " P mixture."
A.P. shell (powder filled) are not fitted with containers, owing to

their comparatively small bursting charges.
Closing the bases.—All A.P. shell, 7 - 5-inch and up, manufactured

sine 1899 have the hole in the base closed by means of a steel bush,
screwed in and riveted over ; this bush takes the Plug, base, shell,
No. 1, or the Large base fuze.

With G-inch shell the use of this steel bush is optional ; the base
of the shell itself may be threaded to take the plug or fuze.

Old A.P. shell manufactured prior to 1899, had the hole in the base
closed with a gun-metal bush and lead ring instead of a steel bush.

Paint.—The shell are painted black and have two white rings
round the head denoting A.P. shell ; when filled, a red ring is stencilled
between the two white rings.

For markings, see page 237.
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ARMOUR-PIERCING SHELL WITH CAP (A.P. C. SHELL). (POWDER FILLED.)

Capped A.P. shell are similar to uncapped A.P. shell, but are
stronger in design, having thicker walls and more metal in the head,
hence smaller bursting charges.

The 9'2-inch A.P. shell takes an 18 lb. bursting charge.
The 9'2-inch A.P.C. shell takes a 72 lb. bursting charge.
They are made of cast or forged steel, and may be fitted with any

approved design of cap.
They are varnished internally, fitted with lasting cloth burster

bags, and are filled with L.G. powder.
For future manufacture all A.P.C. shell will have the base fitted

with an adapter large enough to admit the use of a container if
necessary.

A.P.C. shell, when filled with powder, are not fitted with containers.
A.P.C. shell, when filled with lyddite, are always fitted with

aluminium containers. (See page 209.)
Fuzes used —All capped armour-piercing shell filled powder take

the No. 15 base fuze.
Uncapped armour-piercing shell 6-inch and up, take the No. 11

base fuze, but the No. 15 base fuze can also be used for shell with-
out cap, for Naval Service.

SHELL, B.L. ARMOUR-PIERCING, WITS CAP, 9'2-mm1, 3L-tnic V.

The shell is made of either cast or forged steel about 3 calibres
in length ; the head is struck at a radius of 2 calibres, hardened for
the attack of armour, and fitted with a mild steel cap.

The interior is varnished and takes a bursting charge of L.G.
powder contained in a lasting cloth burster bag ; the choke of the
burster bag is primed with a number of 7-dram primers.

The base of the shell is closed with a steel bush screwed in and
riveted over ; this bush is bored out and threaded to take the Plug,
base, shell, No. 1, or the Large base percussion fuze, No. 15.

The shell is rotated by a " Hump " pattern driving band pressed
into an undercut groove with waved ribs near the base.

The Mark IV differs from the above in having a broad Vavasseur
driving band with gas-check.

N ole. —For A.P. shell filled with lyddite, see page 209.



TABLE No. 18.-Shell, B.L. or Q.F., Ammer-Piercing, and Al'. with Cap.

Para. iu
List of

Changes
Nature of Gun,

Mark,
of

Shell.

Ser-
vice.

Type
No.
of

Band.

Length
in

Inches.

Diameter.

Bands
or

Body.

______

•
Driving
Band.

Approxi-
mato

weight
empty, lbs.

Weight
filled. Remarks,

7379 } 4-7-inch Q.F. ...	 ...	 ... III L 3 14.3 4.694 4.808 41.1% 45 Armstrong fuze, No. 9.
5986

8460 Do.	 ...	 ... IV L 3 14.53 4.7 4.810 411 • 45 Base medium fuze, No.

9529 6-inch B.L. or Q.F.	 ...	 ... I N 5 19.24 5.97 6.33 94 100

12.	 ,

)0927 Do.	 ...	 ... II C 5 19.24 5.97 6-33 92 100
11234 Do.	 ...	 ... III C 5 19.24 5.97 8-33 02 100
11267 8-inch B.L.	 ...	 ...	 .., IV N 7 19.24 5.97 6.33 92 100
12807 Do.	 ... 0 7 (Left	 to 5.97 6.33 92 100 Capped.

Con-
tractor)

16552 Do. VI N 7 Do. 5.97 6.33 95f 100 Do.
Do. VII L 5 17.29 5.97 6.33 94 100

12387 7.5-inoh except Marks III to IV'
trti ns.

1 C 7 Do. 7.465 7.99 I931 200	 Do.

12925 Do.	 do. It C 8 Do. 7.465 7.09 193} 200	 Do.
14518 Do.	 do. U C 8 Do. 7465 7.99 1931 200	 Do.

IIIA N 8 28.9 7.485 7.09 1931 200	 Do.
1 tirn V> TM	 An TTT N St 2f1.C1 '7.465 7.9g71 193;-.• 200	 Do.



12865 7 .5-inoh Marks III to IVs guns ... I N 11 (Left to 7-165 7-88 1881 200	 Do.
Con-

tractor)
12855 Do.	 do, II N 11 Do. 7.465 7.88 1935 200 Do.
16552 Do.	 do. III N 11 Do, 7-465 7.88 1931 220 Do.

10307 9 -2-inoh	 4-- I C 5 Do. 9.165 9.71 3595 380
10508 Do. II C 5 Do. 9.165 9.71 3591 380
10508f Do. III C 6 Do. 9-185 9.71 , 3601 380
112341 Do. IV C 8 Do. 9.165 0-71 3591 380 D o.

Do. V C 8 Do. 9165 9.71 3595 380 Do.
18662 Do. VI N 8 Do. 9.165 5.71 8695 380 D o.
14705 Do. VIA C 8 Do. 9165 5.71 3695 380 Do.
16253 Do.	 • • • VIII L 8 Do. 9.165 9.71 385 380 Capped with aluminium

container	 (No.	 16

18552 Do. Vu C 8 Do. 9.185 9.71 3691 380
Fuze).

Capped.

10508}
11234 10-inch, except III to IV guns	 ...

{
C 8 Do. 9565 10.61 4725 600

11399
12855 10-inch, Mark VI and VII	 ... II N 11 - Do. 9.985 10-52 4755 500 Do.

11234 12-inoh, Marks I to VII	 ... II C 6 Do. 11.966 12.66 6765 714
12119
10307

Do.	 do.
12-inoh, Marks VIII to XII."

III
I

C
N

6
6

Do,
Do.

11.965
11.965

12.86
12.76

6761
'805

714
850

11234 Do.	 do. N 6 Do. 11965 12.76 805 860
12821 Do.	 do. III N 8 Do. 11.566 12.76 805 800	 Do.
18652 Do.	 do. IV N 6 Do. 11 , 965 12.78 805 850	 Do.



TABLE 18.—Shell, B.L. or Q.F. Armour-Piercing, and A.P. with Cap—continued.

Para,. in
List of
Changes

Nature of Gun.
Mark

of
Shell.

Ser-
vice.

Type
No.
of

Band.

Length
in

Inches.
Bands

or
Body.

Diameter.
Approxi-

mate
weight

empty, lbs.

Weight
filled. ' Remarks.

Driving
Band.

14628
14874

12-inch, Marks VIII to XII—conid. 	 IVA N 6 49.2 11.965 12.76 805 850 Capped.

148741665814528}
Do.	 do.	 ... VA N 6 49.2 11.985 12 .76 805 850 Do.

18659 Do.	 do. VIA N 6 49.2 11-965 12.76 805 859fTs Capped with aluminium
container	 (No.	 16
Fuze).

10307 13 . 5-ineh (Light) 	 ... I N 6 (Left to 13.465 14.0 1,1.85 1,260
Con-

tractor)
11234 Do. II N 6 Do. 13.465 14.0 1,185 1,250
16661 Do. •"; HA N 6 60 13.465 14.28 1,224 1,2661 Do.

16660 13 -5-inah (Heavy) IA N 6 65 13.465 14-26 1,350 1,400 Do.

15-inch IA N 6 67 1.4 -965 15 - 76 1,8561 1,920 Do.
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SHRAPNEL SHELL.

General remarks.--Shrapnel shell are designed to hold as many
bullets as possible.

With Field shrapnel the bullets are the only useful part, the weight
of the rest of the shell is reduced to a minimum consistent with the
necessary strength to prevent it setting up in the bore or breaking
up during flight.

In the Q.F. 18-pr. shrapnel the bullets form 48 per cent. of the
total weight.

Bursting charge.—The body of shrapnel is not intended to break
up when the bursting charge is fired.

The bursting charge is usually of F.G. powder contained in a tin
cup ; it is intended to blow off the head and drive out the bullets,
which are carried forward with the remaining velocity of the shell.

Certain shrapnel are now fitted with a compressed pellet of powder
instead of loose F.G. ; this tends to give the bullets additional
velocity.

Shrapnel have the bursting charge in the base, except the 4-inch
(light) Marks IV, V and VI, which have the burster in the head.

Tin cup.—This, though known as a tin cup, is made of tinned
sheet iron, and is consequently liable to rust. Its object is to prevent
prematures which might occur from friction.

Once a tin cup has got rusty it defeats its own object.
The cup as a rule is coned at the top to facilitate emptying.
Head.—Most shrapnel have the head made in a piece separate

from the body ; this separate head is filled up with a block of wood
and is lightly secured to the body by a row of rivets, and a row of
twisting pins, the head being slotted so that the twisting pins offer no
resistance to the head being blown off.

A band of solder round the outside of the shell at the junction of
the head and body covers the rivets and twisting pins.

The B.L. 7 . 5-inch, Mark III, Q.F. 41-inch, Mark V and B.L.
2 . 95-inch, Mark II shrapnel have the head lightly screwed on to the
body instead of being attached by rivets and twisting pins.

Some small modern shrapnel have no separate head, e.g., Q.F. .

13- and 18-pr., 2 . 75-inch, 3-inch and 12-pr., Mark IX.
Socket.—All shrapnel have in the head a socket for the fuze to

screw into ; this socket is secured to the head by screwing in, or by
solder, or both.

All modern shrapnel have a 2-inch fuze-hole gauge ; earlier types
have the G.S. gauge (1-inch).

Size of bullets.—The bullets are made as small as possible so as to-
get the maximum number into the shell, but the bullets must be
effective. It is considered that, for a Field shrapnel bullet to be
effective against personel it should have a striking energy of at least
60 ft.-lb.

The striking energy of the bullet depends on its weight and striking
velocity ; the higher the striking velocity, the lighter it may be.
It is found that for light Field guns, bullets 41 to the lb., and heavy
Field guns and howitzers, bullets 35 to the lb., satisfy requirements.



Some old shell, however, have bullets as heavy as 14 to the lb.
Material of bullets.—A shrapnel bullet should be made of the

heaviest available metal, as a heavy bullet keeps up its velocity
better than a light one. Lead, however, is too soft, therefore a lead
alloy is used called "Mixed metal," i.e., 7 parts lead and 1 part
antimony. Earlier Marks of shrapnel, 7 . 5-inch to 13 . 5-inch, had
bullets made of cast iron called " Sand shot."

The shell B.L., shrapnel, 12-inch (heavy), Mark I I N I , has
12-oz. steel balls.

In the latest Naval shrapnel, 6-inch to 15-inch, mixed metal bullets
27 to the lb. are now used.

For particulars re size of bullets, &c., see Table 19.
Angle of opening.—When the shell bursts, the bullets fly forward

in a " cone of dispersion " due to the combined effect of the spin of
the shell and the forward velocity ; the angle of opening is the angle
between the lines of flight of the outer bullets. It is varied in different
shell to suit tactical requirements by various means ; e.g., in the
B.L. 10-pr. shell the bullets are in a perforated tin cage to decrease
the angle. In the Q.F. 18-pr. shell, the central tube is filled with
pellets of powder to ensure a larger angle of opening.

Effect of range on the angle of opening.—The longer the range,
the larger becomes this angle, for the forward velocity of the shell
falls off, but its spin does not decrease much.

Shoulder and protecting disc.—To protect the bursting charge
from the set-back of the bullets, a steel or wrought-iron disc is placed
over the tin cup. This disc rests on a shoulder inside the shell near
the base. In shrapnel which have a compressed burster a bronze
disc is used ; it rests on the top of the screwed base.

Brown paper lining.—The bodies of those shell which have a
separate head are lined with brown paper ; the brown paper lining
prevents the resin adhering to the walls of the shell, and thus less
resistance is offered to the bursting charge blowing out the bullets.

Bullets in resin.—Melted resin is poured into the shell between
the bullets ; when it sets it prevents them moving about during
flight.

Central tube.—A central tube conveys the flash from the fuze to
the bursting charge • the bottom of the tube screws into the disc
and the top is as a rule merely a mechanical fit with the bottom of
the fuze socket ; but with light shrapnel, having 2-inch gauge, the top
of the tube is soldered to the fuze-hole bush to prevent resin working
up into the recess for the fuze.

In most shell this central tube is empty, but in some small modern
shrapnel it is fitted with perforated pellets of powder.

Primer, . hrapnel shell.—In all shrapnel having the G.S. fuze-hole
gauge (with the exception of the 4'7-inch, Mark IV shrapnel) a metal
primer is screwed into the bottom of the fuze-socket or into the top
of the central tube to convey the flash from the fuze down the tube
to the burster ; it also prevents the loose powder of the burster working
up into the fuze-hole socket.

For description of Primer, shrapnel shell, see page 252.
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A primer is never used in shrapnel shell which have the fuze-hole
of the 2-inch gauge, because fuzes of the 2-inch gauge have a much
larger magazine, and give a more powerful flash than fuzes of the
G.S. gauge.

Means of preventing powder getting into the threads of the fuze-hole.-
in shell having a 2-inch fuze-hole, in some cases a shalloon disc is
shellaced into the fuze-socket to prevent the powder working up ;
in the latest heavy shrapnel for N.S. a " Wad fuze-hole, 2-inch " is
used instead of the shalloon disc.

The Q.F. 41-inch, Mark IV, shrapnel, has no primer ; a "Wad,
fuze-hole, G.S." is used ; it fits into a recess in the bottom of the fuze
socket.

Paint.—
Shrapnel shell are painted black, except :-

(a) those for the B.L. or B.L.C. 15-pr., which are lead-colour
to distinguish them from the B.L. 12-pr. shrapnel.

(b) the Mark II and III shrapnel for Q.F. 13- and 18-pr.. which
are lead-colour to distinguish them from the Mark I
shrapnel.

(c) 12-pr. shrapnel, suitable for Q.F. 12-pr., of 8 and 12 cwt.
guns only (Naval Service).

All shrapnel have the nose painted red in addition to the red ring
denoting filled. (See page 236.)

Action of Shrapnel.

The flash from the fuze passes down through the central tube,
Siring the primer, or perforated powder pellets in the shell which
have them, and ignites the bursting charge of the shell, the explosion
of which blows off the head (or where there is no separate head, blows
out the socket and fuze) and so liberates the bullets.

Types of Shrapnel Shell. Description of.

The various shrapnel shell are here divided into types, illustrated
in Plates XXIII to XXX.

In addition there are some of exceptional construction.

TYPE SHOWN ON PLATE XXIII.
The shrapnel shell for the B.L. 10-pr., B.L. or Q.F. 12-pr., B.L.,

B.L.C., or Q.F. 15-pr., Marks I to VI, and the B.L. 30-pr., are alike
in construction. The main feature of this type is a perforated tin
cylinder to contain the bullets, intended to decrease the angle of
opening.

Mate XXIII illustrates the shrapnel shell for the B.L., B.L.C., or
Q.F. 15-pr., a short description of which is given below.

SHELL, B.L., B.L.C., OR Q.F. SHRAPNEL, 15-PR. (MARK VI) L
The body is made of forged steel. The bursting charge is contained

in a tin cup, above which rests a steel disc, into which the metal tube
screws. This tube is in two parts screwed together, the upper part
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enlarged, and threaded internally for the primer, and externally for
a metal nut. The shell is lined with brown paper and fitted with a
perforated tin cylinder which rests upon the steel disc. This cylinder
is filled with mixed metal bullets ; on top of the bullets is placed a.
flanged tin ring, and the top of the cylinder, which is fringed, is bent
over and soldered to this ring. The space between the bullets is filled
in with molten resin.

A short gunmetal socket screws into the head and is further
secured by solder. This socket is threaded inside to the G.S. taper
and pitch, and a flange formed on the inside at the bottom fits round
the top of the central tube, to which it is secured by a locking nut
screwed on the top of the tube, and prevented from working loose
by four centre punch stabs.

The head is attached by means of brass screws and steel twisting
pins, which are covered with solder. The twisting pins are in the
top row and fasten the tin cylinder to the head.

TYPE SHOWN ON PLATE XXIV.

The shrapnel shell for the Q.F. 13- and 18-pr., and the Mark
VII shrapnel for the B.L., B.L.C. or Q.F. 15-pr., are similar in con-
struction, differing only in dimensions and type of driving band.

The main features are : They have no separate head nor shrapnel
primer ; they have the 2-inch fuze-hole, and the central pipe is filled
up with perforated powder pellets for the purpose of increasing the
angle of opening.

SHELL, Q.F., SHRAPNEL, 13-PR., MARK III IL 1 .
The body of the shell is of forged steel, oil-hardened, but the front

portion is subsequently annealed, and is thereby enabled to open
out slightly when the burster acts so as to allow the bullets to escape.

Its length is about 2'6 calibres ; the walls near the base are
thickened, forming a shoulder on which rests a steel disc ; below the
disc is placed a tin cup for the bursting charge. A hole is bored
through the centre of this disc, and screwed into it is the lower end
of a brass central pipe, which passes through the disc and projects
into the mouth of the tin cup. The shell contains about 236 mixed
metal bullets (7 parts lead, 1 part of antimony), 41 to the lb., the
spaces between the bullets being filled up with resin. The front end
of the shell is closed by a flanged gunmetal bush, or " Fuze socket,"
screwed in. The fuze socket is screw-threaded in the interior to
the 2-inch gauge to take the T. and P., No. 80 fuze, a hole being
bored through the bottom of the socket for the top of the central
pipe. To prevent the resin working up into the fuze socket the top
of the central pipe is soldered to the latter.

The shell is rotated by means of a copper driving band pressed
into an undercut groove with waved ribs near the base. The driving
band is of the special narrow type (No. 14. Plate XVI).

A projecting rim and a coning groove are formed on the band for
the mouth of the cartridge case.
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The bursting charge is I oz. of F.G. powder which fills' the tin
cup, and the central pipe is filled with six perforated powder pellets ;
the bottom ends of the two lower powder pellets are covered with
discs of muslin, and a disc of shalloon shellaced in the bottom of
the fuze-hole socket prevents the F.G. powder working out of the
tin cup.

The Plug, fuze-hole, 2-inch, No. 1, is used.

TYPE SHOWN ON PLATE XXV.

This is a new type of shrapnel ; its main features are :—
1. It has no separate head.
2. It has a separate base which screws on.
3. It has the 2-inch fuze-hole gauge.
4. The bursting charge is in the form of compressed pellets of

gunpowder.
5. It has no primer, the central tube being filled with powder

pellets.
The B.L. 2 . 75-inch, and the Q.F. 12- and 14-pr., Mark IX

shrapnel are manufactured to the above design.
The shrapnel shell for the B.L. 4-inch (heavy), is similar, but has

a separate head attached to the body by rivets and twisting pins.

SHELL, B.L. SHRAPNEL, 2 '75-moll, MA ax I IL 1.

The body and base are of forged steel ; two holes are formed in
the base to take the key when screwing it home, and a small steel
screw passing through the wall of the shell prevents the base from
unscrewing. The tin cup fits into the front of the base ; it is in two
parts, and contains two flat powder pellets, with a central perforation
in each ; the central hole in the pellets is fitted with a small powder
pellet, also perforated.

On the top of the pellets rests a tin disc with central hole and disc
of paper shellaced to the under side.

On top of the tin cup, and resting on the base, 38 a bronze disc
into which the central tube screws.

A small hole in the centre of the disc allows the flash to pass from
the tube to the bursting charge. A disc of paper is shellaced to the
underside of the disc.

Over the bronze disc is placed a flanged tin collar, intended to
prevent the resin from working through into the base.

The shell is not lined with brown paper ; it contains about 253
mixed metal bullets, 41 to the lb.

The fuze-socket is threaded to the 2-inch fuze-hole gauge and is
soldered to the top of the central tube ; it is fitted with a steel set-
screw for securing the fuze in position.

The central tube contains eight perforated powder pellets ; a
disc of shalloon shellaced to the bottom of the fuze socket retains
the powder pellets in position.

(n 11123)
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TYPE SHOWN ON PLATE XXVI.

This is a new type of shrapnel fitted with tracers, intended for
the attack of aircraft.

TYPE OF SHRAPNEL SHOWN ON PLATE XXVII.

The shrapnel shell for the B.L. 60-pr., the Q.F. 4 - 5-inch howitzer,
the Marks XI, XIA. XIII, XIIIA and XVAQ shell for the B.L. 6-inch
gun, the Mark XVI shell for the B.L. or Q.F. 6-inch gun and howitzer,
and the 6-inch howitzer (light) shrapnel are generally similar in con-
struction.

They have the 2-inch fuze-hole gauge ; the central tube has no
primer, nor perforated powder pellets.

The 6-inch howitzer shrapnel has a wood block surrounding the
central tube. (See Fig. 39.)

SHELL, B.L. SHRAPNEL, 60-PR, MARK I L I .
The body is made of forged steel and has a recess in the base to

contain a bursting charge of 4i ozs. of F. G. powder contained in a tin
cup.

The bursting charge is covered with a steel disc resting on a
shoulder in the interior of the shell. A hole is bored through the centre
of this disc and screwed into it is the lower end of a brass central
tube.

The shell is lined with brown paper and contains about 990 mixed
metal bullets (35 to 37 to the lb.), the space between the bullets being
filled up with molten resin.

The head is of steel and contains a wood block, below which is
placed a felt wad ; it is attached to the body by means of screws
and twisting pins covered with solder.

The metal fuze-socket is screwed and soldered to the head ; it is
threaded to the 2-inch fuze-hole gauge and has a steel fixing screw
for securing the No. 83 fuze, or the adapter 2-inch, when a No. 62
faze is used.

SHELL, B.L. SHRAPNEL, 6-INCH HOWITZER (LIGHT), MARK I IL .

The 6-inch howitzer shrapnel differs from the above in dimensions,
and in having a wood block surrounding the central tube so as to
reduce the weight but not the length of the shell.

First issue of Shrapnel Shell for Q.F. 4 . 5-inch Howitzer.

The shrapnel shell that were first issued for the Q.F. 4 . 5-inch
howitzer (§ 15434), differed from that shown on Plate XXVII as
follows :-

The tin cup has no lid ; the steel disc covering the bursting charge
is tinned, and has soldered to its underside the flanged top of the tin
cup as shown in Fig. 40.
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Fig. 39.

SHELL, B.L. SHRAPNEL, 6-INCH HOWITZER (LIGHT), MARK IILI.

Sale .
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Fig. 40.

SHELL,  (2.F. Sall A 1 'N EI„ 4.5 -I Neil HOWITZER, MARK

OLD TITS.

Scale r.

TYPE OF SHRAPNEL SHOWN OX PLATE XXVIII.
This class of shrapnel is generally known as the " Composite socket

type"
The shrapnel shell, Marks I to III, for the Q.F. 4-inch, Mark VI

to VIII for the B.L. 4-inch ; Marks HI and IV for the B.L. 5-inch
gun ; and Marks IV to IX and Mark XII shrapnel, for the B.L. or
Q.F. 6-inch gun and howitzer are of this type.

Plate XXVIII illustrates the Mark IX shrapnel shell for the B.L.
or Q.F. 6-inch gun and howitzer.
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SHELL, B.L. AND Q.F. SHRAPNEL, 6-INCH GUN AND HOWITZER,

MARK IX I C I .

The body of the shell is of cast steel ; the bursting charge is con-
tained in a 'tin cup ; the disc is of steel, but the central tube is of
brass with a comparatively narrow orifice ; the bullets are of mixed
metal (viz., 4 parts lead to 1 part antimony), and the socket is of
different pattern from that for the heavier shell. The top of the brass
tube is tapped to take the metal primer, and to the exterior is attached
by solder a small tin socket which fits over a gunmetal socket attached
to the interior of the head of the shell. The head has a wood and
the body a paper lining, and a felt washer covers the bullets and
prevents the resin from working into the socket, where it might cause
a blind, as well as allow the bullets to get loose.

SHRAPNEL OF EXCEPTIONAL CONSTRUCTION.

Latest marks of 5-inch gun shrapnel.—The latest marks of shrapnel
for the B.L. 5-inch gun (i.e., Marks V and VI) are different from
the type shown above in that they are not fitted with the composite
socket ; the fuze socket is longer and the lower part fits inside the
top of the central tube ; the socket is screwed to take the shrapnel
primer.

Mark IV Shrapnel for Q.F., 4'7-inch.

The Mark IV shrapnel shell for the Q.F. 4'7-inch is similar in
design to the latest marks of shrapnel for the B.L. 5-inch above
referred to, but has no shrapnel primer ; a wad fuze-hole is used to
prevent the powder working out into the thread of the fuze-hole.
(See Fig. 41 on p. 182.)



Wxol, fuze hole.

— F G. powder.

182

Ftie. 41.

SHELL, Q.F. SHRAPNEL, 4'7-1NCII, MARK' IV.
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SHELL, Q.F. SHRAPNEL, 4 . 7-INCH, MARK V IL I-

Mark V shrapnel for Q.F. 4 . 7-inch.—The Mark V shrapnel
differs frown the Mark IV, in having the head screwed on instead of
being attached by screws and twisting pins ; the gunmetal fuze-hole
bush is threaded to the 2-inch gauge. It contains 712 mixed metal
bullets (35 to the lb.).

The first issue of the Mark V shrapnel had the steel disc covering
the bursting charge tinned, and had soldered to it the tin cup, as
shown on Fig. 40.

SHELL, B.L. SHRAPNEL, 7'5-INCH, MARK IIIA I N 1.

This is a new type of shrapnel. The head is screwed on and secured
by four steel screws, and is weakened by six saw-cuts, each •04 inch
wide ; filled in with solder. The fuze-hole bush fits over the top of
the central tube and is threaded internally to the 2-inch gauge.

There is no wood lining to the head ; the bullets come right up to
the bottom of the fuze-hole bush. The shell contains 407 2-oz. sand
shot.

Fig. 42.

SHELL, 13.L. SHRAPNEL, 7'5-1Nefi, MARK HIA I N .
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Fig. 43.

SHELL, B.L., Q.F. OR Q F.C. SHRAPNEL, 4-INCH, FORGED STEEL, MARK V.
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SHELL, B.L. OR Q.F. SHRAPNEL, 4-INCH (HEAVY), MARK II I N i-

This shell has a compressed pellet burster and is similar in design
to type shown on Plate XXV, but differs in having a separate head,
with wood lining and felt washer, attached to the body by rivets
and twisting pins.

It contains about 500 mixed metal bullets (35 to the lb.).

The central tube contains 9 perforated powder pellets.

The Mark I shell differs from the Mark II in having a slightly
longer head, which is weakened by four saw-cuts.

SHRAPNEL SHELL WITH BURSTING CHARGE IN THE HEAD.

The Shell, B.L. shrapnel, 4-inch, Marks IV, V and VI, are made
of forged steel, and have the bursting charge contained in the head.

This shell has a body of forged steel tubing, head and body in one
piece, and malleable cast iron or mild steel base. A flanged gun-
metal bush screws into the nose, and is tapped to the G.S. pitch and
taper, being made long enough to take the short T. and P. fuze over
the G.S. wad. A tin cup is placed inside the head to contain the
bursting charge, the neck of the tin cup fitting over the lower portion
of the bush, and the space between the projecting portion of the
latter and the tin cup is filled by a wood block. A felt disc is placed
next the tin cup, then a wrought-iron one, which presses on top of
the bullets and prevents the resin from working up. The body is
lined with brown paper, and the bullets inserted from the base, molten
resin being afterwards run in amongst them. The base is then lightly
attached by six steel shearing pins and two steel keys, the latter fitting
into undercut slots in the body and base. They prevent the base
being twisted off, but do not oppose any resistance to a direct blow
from the front.

Action. —The explosion of the bursting charge slightly checks the
velocity of the bullets, and acting through them blows off the base
of the shell. The body then slides over them like a glove, the bullets
continuing their course with a velocity slightly reduced.

(s 11123)	 m 3



TYPE OF SHRAPNEL SHOWN ON PLATE XXIX.

Plate X.XIX illustrates the old type of heavy shrapnel introduced
for B.L. guns, 7'5-inch to 13'5-inch.

The main features are
(1) They are made of cast steel.
(2) The central tube is of iron, instead of brass or gunmetal,

and is of larger diameter.
(3) The fuze socket is lengthened so as to extend into the top

of the central pipe, the upper part threaded to G.S.
gauge, the lower part threaded to take the primer.

(4) Sand shot (cast iron) are used instead of mixed metal
bullets-2-oz. sand shot in the 7 . 5-inch and 0 . 2-inch,
and 4-oz. in the 10-inch, I2-inch and 13'5-inch.

SHELL, B.L. SHRAPNEL, 91-INCH, MARK VIII I L I •

The shell is made of cast steel about 3 - 5 calibres in length ; the
walls near the base are thickened, so as to form a shoulder, on which
rests a steel diaphragm, beneath which is the powder chamber.

The bursting charge is contained in a tin cup, which is coned at
the top to facilitate unloading, and the neck of which fits on to the
bottom of the wrought-iron pipe. The use of this cup is to guard
against possible prematures from the roughness of the interior of the
shell, and to prevent loss of powder. The bottom of the pipe has
asbestos wrapped round it and is covered with Pettman cement in
order to make a tight joint with the tin cup and so prevent resin
working in among the powder. The diaphragm, which rests upon
the shoulder of the powder chamber, is of steel, and into it is screwed
a piece of 1-inch gas pipe, smoothed and lacquered inside. The
interior of the shelf is lined with brown paper, and contains 638 2-oz.
sand shot ; the interstices are filled up with melted resin and covered
with a felt washer.

The head is of steel, fitted with a wood block, and is attached to
the body by a row of rivets and a row of twisting pins covered with
solder.

The head is fitted with a metal fuze-socket ; the upper part of this
socket is screw-threaded to the " G.S. gauge," the lower part threaded
to receive the " Primer, shrapnel, shell."

There is no attachment between the gunmetal socket and the
wrought-iron tube ; but the end of the latter is slightly recessed to
receive the socket, which is carefully turned to fit it.

The shell is rotated by means of the " Hump " pattern of driving
band which is pressed into an undercut groove near the base
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TYPE OF SHRAPNEL SHOWN ON PLATE XXX.

Plate XXX illustrates the new type of heavy shrapnel introduced
for B.L., 7'5-inch to 15-inch, for Naval Service.

They differ from the old type of heavy shrapnel in the following
particulars :-

(1) The fuze-socket is threaded to the 2-inch gauge.
(2) No shrapnel primer is used.
(3) A "Wad, fuze-hole, 2-inch," is used to prevent the powder

working up into the threads of the fuze-hole-
(4) Latest marks are now filled with mixed meta] bullets,

27 to the lb. ; the earlier marks were filled with sand
shot ; the B.L. 12-inch, Mark 14 shrapnel, had 12-az.
steel balls.

(5) The 12-inch, 13'5-inch and 15-inch shell have " stepped
walls," to give greater capacity for bullets.

For particulars of number and size of bullets, weight of burster
and other details of all Service shrapnel, see Table 19 overleaf.



TABLE No. ]9.—Shell,	 Q.F. or Q.F.C. Shrapnel.

1	 Diameter.

Para. in I Type 	--- - -----	 —Mark	 Scr-	 No. - Length Number and Weight Weight Fuze
List of	 Nature of Gun. of	 vice.	 of	 in	 Band	 . Nature of em Pty. filled. • Hole. Remarks.

Changes; Shell.	 Band. Inches.	 or	 Driving Bullets.
Body.	 Band.

11021 2.73 2-855 163 (48 per lb.)

Lbs,

96y

Lbs .

10

Gauge.

C.S.I0-pr. B.L. I L 12	 7.915 Tin. cylinder.

111401 Do.11606 1 II L 12	 7.915 2.73 2.855 Do. I n C 10 G.S. Do.

16208	 2.75-inch B.L. L 12	 9.66	 2.73 2.845 253 (41 per lb.) 111 121 2-inch Pellet burster.

10898	 2.95-inch L 3	 8.78	 2941 3.011 175 (41 per lb.) I11 121 G.S.
11'702 Do. II L 4	 9.076	 2.941 3.017 203 (41 per lb.) 111 124 G.S.

3-inch Q.F. I L 15	 8.92 2.69 3.095 79 (41 per lb.) 121 2-inch Day	 and	 nigbt
tracer.

Do. II N 15	 8•36 2.99 3.095 88 (41 per lb.)
Do. Ill

8233 12-pr., 12,8, and 6 cwt.... II C 4	 8•340	 2.98 3.085 156 (35 per lb.) 11 1% 121 G.S. Tin cylinder,
8502 Do. III 4	 8.345	 2.98 3.09 Do. 11,• 121 G.S. Do.
9957 Do. IV C 4	 8.349	 2.08 3.09 Do, 11111- 121 G.S. Do.

10301 Do. V C 10	 8.349	 2.08 3095 Do. ILIPTr 121 G.S. Do.
11235 12-pr. Q.P. only VI N 10	 8.349	 2-98 3.096 1182 (41 per lb.) 11,116, 121 G.S. Do.
11235 I2-pr. B.L., 6 °wt.	 VII L 12	 8•349	 2.98 3095 Do. 111% 121 G.S. Do.
12033 12-pr. Q.I. only VIII N 12	 8.349	 2.08 3.095 Do. 11)0 ; G.S.
14476 12 and 14-pr.	 .„ N 12	 8.12	 2'98 3005 227 (41	 per lb.) lli 121 2-inch Pellet hu r8ter



12775 13-pr. Q.F. 1 L 13 8.0 2'99	 3.00 236 (41 per lb.) 111 124 2-inch Head struck 14
calibres.

13497 Da II L 13 7-988 2'09	 3.09 234 (41 per lb.) 111 124 2-inch Head	 struck	 2
calibres.

Do. III L 14 7.988 2.99 3-09 Do. 114 124 2-inch No cannelure.

8502 15-pr. B.L. III L 4 9.075 2.98 3.00 192 (35 per lb.) 13 1=6 14 G.S. Tin cylinder,

0057 Do. IV L 4 9.075 2.98 3.09 Do. 13iir 14 G.S. Do.
10301
12835
11235

I5-pr.	 B.L.,	 B.L.C.	 or
Q.F. .1 

V
 1{ VI

L
L

10
12

0.075
0.076

2.98
2'98

3.095
3.005

Do.
230 (41 per lb.)

131=6

13 1=6

14
14

G.S.
Q.S.

Do.
Do.

1283.5
Do.	 do. VII L 12 8.94 2.98 3.095 264 (41 per lb.) 13& 14 2-inch Pellete in central

tube.

12774 18-pr. Q.F. L 13 9.88 3-20 3.39 364 (41 per lb.) 174 184 2-inch Head struck 14
calibres.

13497 Do. II L 13 0.86 3.29 3.39 375 (41 per lb.) 174 184 2-inch Head	 struck	 2
calibres.

Do. III L 14 0.86 3.29 3.39 Do. 171 18,1 2-inch No cannelure,

5515 4-inch	 B.L	 Q.F.,	 or
Q.F.C.	 Light (except
for B.L., Marks VII to

V C 4 10.3 3.97 4'115 230 (224 per lb.) 244 25 G.S. Head burster,

VIII*, and Q.F., Marks •
IV and V)

9957 Do.	 do. VI C 4 10'3 3.97. 4.115 Do. 244 25	 G.S.	 Do.
10543 Do.	 do, VII C 4 10.64 3.97 4.115 189 (224 per lb.) 24 25	 G.S,	 Base burster.
14161
11527} Do.	 do. VIII C 10 10.84 3.97 4.105 270 (35 per lb.) 24	 25	 G.S.
11103



TABLE No. 19.—Shell, B.L., B.L.C., Q,F. or Q.F.G. Shrapnel—continued.

Para. in
List of	 Nature of Gun.

Changes:

Mark
of

Shell.

Ser-
vice.

Type
No.
of

Band

Length
in

Inches.

Diameter.

Band
or

Body.
Driving
Baud.

Number and
Nature of
Bullets.

Weight
empty.

Lbs.

Weight
filled.
•

Lbs.

Fuze
Hole. 	 Remarks,

Gauge.

14161 4.i nob B.L.,or Q.F. Heavy I	 N	 11 11.85 3.97	 4.23 498 (35 per lb.) 30 120 31 2-inch	 Pellet burs-ter.
15071 (for	 B.L., Marks	 VII (Saw-cuts
16446 and VIII*, and Q.F.,

Mark IV)
head, pellets in
tube.)

16456 Do.	 do. II N	 11 11.85 3.97 4.23 500 (35 per lb.) 291 31 2-inch Pellet	 burster.
(Also for Q.F., Mark V) (Pellets in tube.)

1130-pr. B.L.	 • • • S	 4 12.45 3.97 4.115 313 (27 per lb.) 29 30 C.S. Tin cylinder.
• • •	 IIIDo. S 1	 4 12.45 3.97 4.115 Do. 29 30 G.S. Do.
• •	 •Do.	 IV S I 4 12.55 3.97 4.115 Do. 29 30 G.S. Do.

9957 4.7-inch Q.F.	 ... C 4 13.0 4.7 4.809 242 (14 per lb.) 434 45 0,3.
10516 Do.	 ... C	 4 13'6 4.7	 4.814 205 (14 per lb.) 45 G.S.
12037 Do.	 IV C	 10 1296 4.7 4.814 580 (35 per lb.) 431i 45 G.S. No primer.
15487 Do.	 ... V L	 10 12.7 4.7 4.815 712 (3.5 per lb.) 4211 45 2-inch Pellets in central

tube.

15434 4.5-inch Howitzer, Q.F.... I L 3 11.03 4.48 4.62 402 (35 per lb.) 3:11-3 35 2-inch Total weight in-
cludes fuze.



5-inoh B.L. Howitzer" H " V L 4	 13.1 4.97 5.115 623 (35 per lb.) 50	 G.S. Gun or howitzor.
12076 Do.	 do. VII L 10 13.15 4.97 5.115 625 (35 per lb.) . oo G.S.

5.4-Mob Howitzer II S I 4 12.6 5.36 5.51 397 (16 WIT lb.) 58Torr 60 G.S.
Do. III S I 4 12.6 5.36 5.51 Do. 584 60 G.S.

13169 60-pr. I L 10 15.28 4.97 5.125 900 (35 per lb.) 58f 60 2-inch No primer.

5621 6-inch B.L. or Q.F. Gun
and Howitzer

IV C 4 18.925 5.96 6.115 536 (14 per lb.) 98.10er 1004 G.S.

6465 Do.	 do. V C 4 18•925 5.96 6.115 518 (14 per lb.) 98. 1004 G.S.
9272 Do.	 do. VI 0 5 18.025 5.97 6.33	 Do. 984 1004 G.S.
9067 Do.	 do. VII C 5 18.926 6.97 6-33	 Do. 984 G.S.

10097 Do.	 do. VIII C 5 18-582 5.97 6.33	 453 (14 per lb.) 98-P6 1004 G.S.
11234 Do.	 do. IX C 5 18.582 5.07 6.33	 Do. 98.19s 1004 G.S.
12267
15030 6-inch B.L., Marks VII to N 7 18.582 5. 97 6-33	 Do. 98& 1004 G.S.

VIII and XI to X1*
Do.	 do. XI	 N 7 ISIS	 5.97 6.33	 445 (14 per lb.) 070 100 2-inch
Do.	 do. XIA N 7 19.21 5.97 6.33 441 (14 per lb.)	 971-g 100 2-ineh

6-inoh B.L. or Q.F. Gun
and Howitzer

XII C 5 18.58 5,97 6.33 444 (14 per lb.)	 98 100 G.S.

6-inah B.L., Marks VII to XIII N 7 10.21 5-97 6.33 441 (14 per lb.)	 97{:f 100 2-inch
VIII and XI to XI*

Do.	 do. XIIIA N 7 1921	 5-07 6.33 439 (14 per lb.) 97'd 100 2-inoh
6-inch B.L. or Q.F. Gun

and Howitzer
XIV L 5 17.59 5-97 6.33 1,317 (35 per lb.) 984 100 2-inch

6-inch B.L•, Marks VII
and X1 to XII

XVAQ N 7	 18.15 6.97 6.33 874 (27 per 1b.) 98 16ii 100 2-inch



TABLE No. 19.—Shell, B.L., B.L.C., Q.F. or Q.F.C., Shrapnel—continued.

Para. in:
List. of

Changesi
Nature of Gun.

Mark
of

Shell.

Type
Sor- " No.
vice.	 of

Band

Length
in

Inches.

Diameter.

Driving
Baud.

Number and
Nature of

Bullets.

;Weight
'empty.

'Lbs.

Weight
Sited.

Lbs.

I 	Fuze
Hole.

Gauge.

Remarks.Band
or

Body.

3089 6-inch Howittzer (Light)... I L 10 19.62 5-97 6.12 905 (27 per lb.) 97-R 100 2-inch A	 wood	 block
round	 central
tuhe.

123871
14683 f

7.5-inch	 B.L.,	 except 1_
Marks III to 1V*	 f I N 7 25-465 7.465 7.90 368 (2-oz. shot) 1974. 200 G.S.

14684 Do.	 do. II N 8 25.12 7.465 7-99 Do. 197,96 200 2-inch
15346 Do.	 do. Ills N 8 26.34 7.465 7.99 407 (2-oz. shot) 197-& 200 2-inch
15083 7.5-inch B.L., Marks III

to IV*
I N 11 25.12 7.465 7.88 368 (2-oz, sand

shot)
197k 200 2-inch

8695 0.2-inch B.L. v L 4 32.7 9.16 9.7 638 (2-oz. shot) 377 380 0.S.
0057 Do.	 VI L 4 32-7 9'16 9.7 Do. 377 380 G.S.

111234 Do.	 ...	 VII L 6 32.97 9.165 9.7 Do. 377 380 G.S.
Do.	 ...	 VIII L 6 32.97 9.166 9.7 Do. 3761 380 G.S.

14840 Do. LX N 8 32.97 9165 9.7 630 (2-oz, shot) 376} 380 2-inch

9271 10-inch B.L, II L 6 36.69 0.965 10.4 466 (4-oz. shot) 4970 500 G.S.
11234	 Do. III L 6 3869 9-965 10.4 Do. 4970 600 O.S.



5011 12-inch B.L, (Light) III L 4 42.0 11.95 1213 1,120 (4-oz. shot) 710,1K 714	 I	 O.S.
6401 Do. IV L 4 40.5 11.97 12.13 1,000 (4-oz, shot) 7094 714	 G.S,
8649 Do. V L 6 40.83 11.965	 12-71 Do. 709U 714	 0.8.

12119 Do. VI L 6 40.83 11.965 12.66 Do. 709 714 G.S.

14877 12-inch B.L. (Heavy) I N 6 44 • 12 11.965 12-76 I 341 (12-oz. steel
shot)

850 2-inch

14878 Do. IA N 6 45.15 11-965 12.76 Do. 8441 A 850	 2-inoh
lie N	 6 42-28 11 .965 12.76 7,766 (27 per lb.) 84411 850	 •	 2-inoh i

5349 1_
5620f 13.5-inch B.L. (Light) ... I N	 4 49.0 13-45 13.65 1,348 (4-oz. shot) 1,244 1,250 G.S.

11234 Do. II N	 6 49-0 13-45 14.0 Do. 1,244	 1,250 G.S.
Do. IIA N 0 47.88 13-46 14.25 10,280 (27 per lb.) 1,2424	 1,250	 2-inch

13.5-inch B.L. (Heavy)... IA N 6 52-13 1346 14.25 11,907 (27 per lb.) 1,3921 1,400 2-inch

15-inch B.L. IA N 6 56.92 14.965 15.76 13,770 (27 per lb.) 1,912 1,950 2-inch
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STAR SHELL.

Star shell are intended to illuminate an enemy's position ; they
should burst high in the air, the burst igniting and scattering the
stars, which fall slowly to the ground, giving out a bright light.

Star shell are much lighter than other projectiles for the same
gun, and are fired with special small charges, the use of which
necessitates special fuzes.

They are all made to the same general design, and only differ
from each other in dimensions and details.

They resemble shrapnel as regards the head and body ; the body
is of forged or cast steel ; the head is of mild steel or iron, and is
attached as in shrapnel, but brass instead of steel rivets are used
as they offer less resistance to the bursting charge blowing off the
head ; the central tube is larger in diameter and is perforated.

The stars, which are cylinders of light-giving composition, occupy
the same place in a star shell as bullets do in a shrapnel. Like
the majority of shrapnel, star shell have a wrought-iron or mild-
steel disc to protect the bursting charge from the set-back of the
interior of the shell on discharge, but the following points may be
noted :—

(1) The bursting charge is smaller than that of a shrapnel, and
consequently the recess in the base is smaller.

(2) The R.F.G. 2 powder burster is contained in a flat shalloon
bag, and is primed with quiamatch ; no tin cup is
used.

(3 ) To allow the small burster to open the shell, the head
is not so securely attached as in shrapnel ; it is not
soldered to the body, but the joint is waterproofed with
cement, and in the later marks a lead ring is inserted
at the junction for the same purpose.

The stars are placed in the shell in two tiers, separated by an
iron disc.

Arrangements have to be made—
(a) To prevent the stars from being crushed, which might occur

on the shock of discharge, or when the shell bursts.
(b) To ensure that the flash from the fuze penetrates all over

the interior to ignite the stars.
(c) To prevent the stars and the other internal parts of the

shell from rotating independently of the body of the
shell.

The object mentioned in (a) above is secured by placing supports
in between the stars ; wooden supports, triangular in section, are
used, except in the shell for the 6-inch howitzer, which has corrugated
steel supports.

With reference to (b) above, the socket, central tube, and central
disc, are all perforated, and the stars are primed with quick.match.
In the 6-inch howitzer star shell, and the earlier marks of the B.L.
10-pr., a primer of gunpowder in a shalloon bag is fixed halfway
down the central tube.
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(c) To prevent the internal parts from rotating independently of
the body, a pin at the bottom of the body engages with a slot in the
steel disc ; further, pins (in the fi-inch howitzer shell) projecting from
the steel discs in the centre and base of the shell engage with the
corrugated steel supports. In the star shell for the 13 and 18-pr.
Q.F., a further safeguard against the internal parts turning is provided
by two projections on the central disc engaging with slots in the
interior of the body.

Wood block—The head is in all cases fitted with a wood block.
Socket.—The socket of all star shell is threaded to the G.S. gauge ;

it is secured to the head by solder, and in sonic cases by being screwed
in as well.

Felt washers.—To prevent injury to the stars, felt washers are•
placed under the disc, and at each end of the stars.

Interior to be dry.—Care is taken that all the internal parts of the
shell are thoroughly dry before the shell is assembled.

Lining.—The interior of the body is lacquered or painted, and
lined with brown paper.

Construction of the .stars.—The stars consist of brown paper, or
sheet brass and brown paper, rolled to form a cylinder ; the star
composition is pressed in to within a short distance of each end ;
a priming of saltpetre, sulphur, and mealed powder is added, then
the quickmatch is threaded through the holes at each end ;
this is covered with star composition and the ends of the cylinder
closed with paper discs. For star composition, see page 45.

Fzszes.—A fuze designed to " arm " on the shock of discharge of
a full charge will not do so when fired with the small charge used
with star shell, so a special time fuze (No. 25), which has a weak

(n 11123)
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stirrup spring, is used. It is of the G.S. gauge, as all star shell have
their fuze holes threaded to that gauge. For particulars of this fuze,
See page 309.

SHELL, B.L. STAR, 10-PR., MARK H IL J.
(Plate XXXI.)

This shell illustrates the points referred to in the above general
remarks on star shell, e.g., the head is secured by four brass screws
and four steel twisting pins ; the socket. central tube, and central
disc, are all perforated ; the supports for the stars are pieces of
wood, triangular in section ; the disc on top of the burster is pre-
vented from turning by a steel pin in the body ; the burster is in a
shalloon bag and is primed with six strands of quickmatch threaded
through it ; the socket, as in other star shell, is soldered to the head,
but in this particular shell it is further secured by being screwed in ;
the head is lined with a wood block ; the stars are in two tiers.
separated by the centre disc, and felt washers are placed at the ends
of each tier. In the central tube is a small primer of gunpowder
in a shalloon bag ; it rests on a bridge in the central tube, and is
kept in position by two copper wires passing through holes in the
tube.

This shell, though for a 10-pr. gun, only weighs about 7 lbs.
The Mark HI star shell for the B.L. 10-pr. differs from the Mark II

in having no primer in the central tube.

SHELL, B.L. STAR, 6-INCH HOWITZER, MARK I L I I.

(Plate XXXII.)

The special feature of this shell is the supports for the stars which
are of corrugated steel, semi-circular in shape, two in each tier.

The body is made of steel, and has a recess in the base for the
reception of a bursting charge of 10 drams of R.F.G. 2 powder in a
shalloon bag threaded with quickmatch.

The head contains a wood block and is fitted with a perforated
metal fuze-hole socket, screwed to the G.S. gauge.

The head is attached to the body by six brass screws and six steel
twisting pins.

The fuze socket fits into the upper end of a wrought-iron central
tube, which is in two parts, connected by a screwed gunmetal junction
piece, containing a shalloon primer of 70 grains of R.F.G. 2 powder,
which is kept in position by a piece of copper wire, passed through
a central tube.

The tube is pierced with fire holes, and is screwed into a disc of
wrought iron covering the bursting charge.

The shell contains twelve stars in two tiers, six in a tier.
Each tier is supported by a corrugated steel support.
A perforated iron disc is placed between the two tiers.



----G. S. Fuze Hole _

----Steel Head.
---Wood Block.

7Ho/e • 08 dia.
__Joint made with

Pettman Cement.
Felt Washer.

4 Twisting Pins.

—4 Thread Quickmatch.
-Interior oP Shell lacquered
a lined with brown paper.

- -Mate/ Tube perforated
with 12 holes.

Felt Masher,
Iron Disc 2/25 dia. perforated
with 5 holes-
Felt Washer 4. Bend
stitched together

--Star Composition.

-- Priming Composition.
-Surface . roughened after

pressmA.
-Star Com-pos, t,on pressed.

---Sheet Brass 005 thick 3
turns rolled in centre or
wails of brown paper cyknokr

--White Fine Paper Disc,
Felt Washer-

--Brown Paper.
--Feit. Washer DS thick t ar

up between Shell d Disc.

--Steel Pin
3 drams R.E.G 2 Powder
in She/loon Bag

1
4 Brass

Screws'

balloon
about 15Gr 3
R.FG'Pori

Copper Wre-

4 Holes

SECTION AT X. Y.

Cont-	 t	 1" Contracto rs n _18.5 or reso3msed Trade Mark.
-!-or b'it•rnade

cast steel
PLAN OF BASE SECTION AT A.A .

Ash Wood Supports .

Quickmatch.
V

lo race page 1.94. Plate =E.

SHELL B.L., STAR, 10-PR. (MARK II.) ILI
STEEL.

(NOTE MARK III HAS NO PRIMER IN THE CENTRAL TUBE)
MEAN TOTAL WEIGHT, FUZED 6 LB.I5 OZ.

Scale )4.

ELEVATION.

PART PLAN OF IRON DISC.
4
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	 Steel Head

---Wood Block

- -- Gunmetal Socket.

--- Felt Washer.

-- Brass Screws.

- -Steel Twisting Pins.
- -Wrought Iron Washer.
n Felt Washer.

--Mewled Powder.

- -Star Composition-
--- Body.

- - Quick Match.

- Copper Wire.
_ =r--Felt Discs

- - Wrought Iron Discs Peribra?'

— Primer.

-- -Quick Match.

—Iron Tube Perforated.

- - Corrugated Steel Support:

- -Wrought Iron Disc

- -Twisting Pin.

- - Burster.

To thee a e 041	 Plate, 1

SHELL. B.L.STAR 6 INCH. HOWITZER, MARK .1.11-

SCALE = I/3
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The figure shows the interior arrangement of the shell with one
of the upper corrugated steel supports removed, showing two of the
stars in position ; the pins projecting upwards from the bottom
disc, and from both sides of the central disc, lock the corrugated
steel supports and prevent them from turning.

The shell weighs about 58 lbs.

Fig. 45.

STAR SHELL FOR B.L. 5-INCH AND 5 . 4-INCH HOWITZERS.

The star shell for the B.L. 54-inch and 5-inch howitzers differ
from the above in having wood wedges instead of corrugated steel
supports, and the central tube is in one piece and has no powder
primer.

The 5-inch has S stars, the 5'4-inch 10 stars.

SHELL, Q.F. STAR, 13-PR., MARK II L

The shell is made of steel recessed in the base to receive a bursting
charge of 3i drama of R.F.G. 2 powder contained in a shalloon bag
primed with quickmatch. A metal central pipe perforated with
12 holes is screwed into a fiat covered wrought-iron disc resting
over the bursting charge.

The interior of the shell is velvrilled and lined with brown paper ;
it contains 10 stars in two tiers of five ; a perforated iron disc covered
with felt separates the tiers. The iron disc is supported brwood

(B 11123)	 N 2
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wedges placed between the stars, and is prevented from turning by
means of two projections or feathers fitting into two featherways cut
down the inside of the shell.

The head is lined with wood, and is attached to the body by four
brass screws and four steel twisting pins. A felt wad is placed between
the wood block and the top tier of stars. A gunmetal fuze-hole bush
is fitted to the head, threaded internally to the G.S. gauge to take
the No. 25 time fuze.

Star Shell for Q.F., 18-pr.

The star shell for the Q.F., 18-pr., is similar to the Q.F., I3-pr.
star shell described above, differing only in weight and dimensions.
(See Table M.)

Star Shell for Q.F., 215-inch.
Star shell.—The Mark II star shell is made of forged steel, and

is similar to the 13-pr., Q.F. star shell, but has a bursting charge of
3 drains of R.F.G. 2 powder and 5 per cent. oxide of iron, and is fitted
with the plain type of driving band.

The Mark I star shell differed from Mark H in having a gun-
metal head attached by brass screws and steel twisting pins ; the
tiers of stars were not separated by a perforated iron disc, and the
bursting charge was I dram of R.F.G. 2 powder.



TABLE No. 2 0.-Shell, B.L. and Q.F. Star.

Para. in
List of

Llhanges.
Nature of Gun
or Howitzer.

Mark
of	 '

Shell.

Typo
of

Band.

Length
in

Inohes.

Diameter. Number
of

Stars.

Burster
R.F.G.

Drams.

Total
Weight.

Lbs.
Band or
Body.

Driving
Band.

11025 10-pr. B.L. ...	 I 10 8.318 2.73 2.815	 10 1 8;f w
112781
12804 J

Do.	 ...	 ...	 II 12 8.318 2.73 2.845 10 3 84 centre

13812 Do.	 ...	 III 12 8;318 2.73 2.846 10 34 84 Wood w
tube.

13811 13-pr. Q.F.	 ...	 I 13	 8.44 2.99 3.09 10 34 7i-13 Wood w
Do.	 ...	 ... II 14 8.44 2.99 3.09 10 34 71.-a No calm

13811 18-pr. Q.F.	 ...	 ... I 13 10.32 3.28 3.39 10 3 104 Wood w
Do. ...	 ... II 14 10.32 3.28 3.39 10 3 10k No calm

13360 15-pr, B.L., B.L.C.,
or Q.F.

I 12 9.075 2.98 3.095 10 3 9. Wood w

10898}
11979

2.95-inch Q.F.	 ... I 4 8.78 2.94 3017 10 1 81 Do

13384 Do.	 ... II 4 8.78 2.94 3.017 10 3 84 Do.

11318 5-ineh Howitzer	 ... II 4 14.87 4-95 5.115 8 2 30 Do.
Do. 10 14.87 4.96 5.115 8 2 30 Do.

5.4-ineh	 Howitzer II 4 16.33 5-35 5.115 10 2 394 Do.
(India)

10410} ...1b 'nob Howitzer	 ... I 4 17.69 5.97 6.12 12 10 581 With cc
11071 lieu o

nrimei

Remarks.

edges ; 15 grain primer in
tube.

ges ; no primer in central

gam.
elure around shell.

ges.
lure around shell.

ges-

rrugated steel supports in
f wood wedges ; 70-grain
in central tube.

Nora --Star Composition Nitrate of Baryta, 108 pada ; Nitrate of PotaoLv, ^2 porta; Magnesium Powder, 98 parts.
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SECTION (D). LYDDITE AND H.E. SHELL.

General remarks on Common Lyddite ; Methods of Filling and Marking ;
Exploders Picric Powder and Trotyl ; Description of types of

Lyddite ; A.P. Lyddite and H.E. Shell.

Lyddite shell are intended to detonate.
If detonation takes place the shell is torn into a large number of

comparatively small fragments.
These fragments are projected over a comparatively large area

in all directions and do not all go forward with the remaining velocity
of the shell, as do the fragments of a powder-filled shell.

The fragments would be very effective against personnel, but as
' they have little energy, they are not very Live against material
except in the vicinity of the detonation, where an intense shattering
effect is obtained.

There is no incendiary effect, and the effect of the fumes is small.
A lyddite shell is vastly superior to a gunpowder-filled shell for

the attack of earthworks, casements, &c., being about four times as
powerful.

To obtain the maximum effect, lyddite must be detonated well
inside, and not on the surface of the target, hence a delay action is
desirable.

When used against " Heavily armoured ships," or against " Earth-
works," a fuze giving a short delay is best.

Against " Torpedo craft," instantaneous action is essential, other-
wise the shell will have passed through before detonating.

Detonation is indicated by the bursting shell spreading its frag-
ments over a large area, giving an all-round effect, and by the smoke
being black to grey, or even nearly white.

The latter appearance is due to the steam produced, which shows
up more clearly under certain atmospheric conditions.

Yellow smoke denotes simple explosion, and the effect is not so
great as regards the spread of fragments.

The proportion of yellow smoke to that of black, grey or white,
may therefore be taken as a guide to the nature of the explosion.

COMMON LYDDITE.
The premature explosion of a common lyddite shell in the gun

would be so disastrous that, in designing these shell, every precaution
is taken to prevent such an accident, hence

(1) They are made of forged steel.
(2) As these shell take a large bursting charge, it is not considered

desirable to have any opening in the base ; they are therefore
forged with solid bases to prevent any chance of gas getting
into the shell.

(3) To prevent gas getting through a possible flaw, a recess
is turned in the base, so that the interior metal may be
examined for piping. This recess is filled in with a plate
steel disc screwed in and riveted. Flaws are most likely
to exist in the centre of a forging.



For future manufacture this steel plate will be of larger diameter
more effectively to cover the base of the shell.

Early issues had no steel plate, and this type will still be met
with.

(4) As picric acid easily forms dangerous picrates with metallic
bases, the interior of the shell is coated with copal varnish
to prevent the formation of picrate of iron ; the exterior,
painted with a special yellow paint (containing no lead) to
prevent formation of picrates ; the fuze-hole bush, fuze-
hole plug, &c., are made of a leadless alloy.

Steel base plates.—The introduction of the steel base plate advanced
the numeral of lyddite shell for all natures.

Earlier marks of shell, when passing through Ordnance Factories,
will be fitted with a steel base plate, and will have a star added to
their numeral.

The introduction of the large steel base plate again advanced the
numeral of the shell.

Coned walls. —Lyddite shell first issued had " parallel walls "
(i.e., walls of uniform thickness). The walls in nearly all natures are
now tapered, being thicker at the base and thinner near the shoulder.
This design of shell is stronger, and has a, greater capacity.

For example :—
Lyddite.

6-inch, Mark VI shell (parallel walls) .. 10 lb. 4 oz.
6-inch, Mark VII shell (tapered walls) .. 13 lb. 61 oz.

Increase	 .	 3 lb. 2i oz.

Tracer shell.--The base of common Iyddite fitted for " Internal
night tracer," is thicker, and has a boss formed in the interior as
shown in Plate X XXVI.

IVIETHOD OF FILLING.

There are three methods :-
(1) " Long central cavity filling."—A long central cavity is left

in the Iyddite for the long exploder of " Picric powder."
The original method for all natures up to B.L. 10-inch is still

retained for B.L. 60-pr., 5-inch, 5'4-inch and Q.F. 4 . 5-inch howitzers.
(2) Solid falling.—There is no central cavity, but a small place

is left on the top of the Iyddite in the nose of the shell.
The first issues, B.L. 6-inch and up, had this space filled with

" 7-dram exploders " of picric powder. Later issues with " Exploder
pellets " ; 12-pr. to 4 . 7-inch have the space in the nose filled with
exploders of trotyl.

(Solid filling with exploder pellets is the latest method of filling
for B.L. 2 . 75-inoh and 9 . 2-inch and up.)

(3) Solid filling with short cavity in the top of lyddite.—Q.F. 3-pr.
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Notes on the Methods of Filling Lydriite Common.

The first lyddite shells were filled up to the bottom of the fuze-hole
bush and had a long central cavity ; the exploder consisted of granu-
lated picric powder in a shalloon bag.

Various changes have been made and details introduced ; they
took place in the following order :-

(1) A waterproof-paper cylinder was introduced to take the
above-mentioned shalloon bag. Shell fitted with
exploders enclosed in this waterproof cylinder are
marked with a rectangle stencilled on the side of the
shell. The cylinder had a paper cap.

(2) Dry mixed picric powder was next introduced ; this was
indicated by the letters D.M. stencilled in the
rectangle.

(3) An aluminium cap was introduced instead of the paper
A 	 cap ; the letter A is marked above the rectangle.

The aluminium cap is perforated with a number of
!:;)] small holes ; these are closed by a disc of paper

shellaced to the-inside of the cap.
(4) An asbestos paper tube, closed at the bottom, was introduced ;

it is placed into the lyddite before it solidifies, and the
lyddite sets round it and sticks to it. At the same time
as the above asbestos tube was adopted, the method of filling
was changed as follows :—

The shell is not filled right up to the fuze-hole, as had
been the procedure up to that time ; a space is
thus left beneath the fuze-hole, which space is
left empty. To prevent lyddite dust getting into
the fuze-hole threads, the surface of the lyddite
is covered with a thin layer ( TV-inch thick) of

A  " composition beeswax," originally known as " kit
composition."

F The asbestos tube prevents friction between
the metal " former " (the tool used to form the

I•O•  cavity) and the lyddite ; the tube being left in
the shell, prevents the walls of the cavity from
breaking away.

The K.C. stencilled below the rectangle indicates
both asbestos tube and " composition beeswax."

(5) " Solid filling " was introduced in November, 1904, for
shell 6-inch and upwards.

In this method the space above the lyddite is filled with
7-dram exploders ; these consist of dry mixed picric powder
in small seamless bags ; no " composition beeswax " is
used.

(6) The shalloon bag in the long exploder was done away with
and a batiste bag introduced ; such exploders are known
as Mark II.
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Shell that were first issued with Mark II exploders were
;1 stencilled on the body with a rectangle and the numeral

I I " inside the rectangle, the markings	 A " and
" D.M." being omitted.

(7) Shell that were originally filled up to the bottom of the
— fuze-hole bush with lyddite, when refitted with a Mark II

exploder, had the letters " K.C." omitted, so as to dis-
tinguish them from shell with an asbestos tube and corn-

-	 position beeswax."
The letters 1 ‘ K.C." were also omitted on lyddite shell for B.L.

60-pr. and Q.F. 4 . 5-inch howitzer, as all shell for the above
natures have " composition beeswax " on top of the lyddite.

(8) Solid filling was introduced in November, 1909, for B.L.
and Q.F. guns, 12-pr. to 4' 7-inch, and the shell fitted with small
exploder bags of batiste containing hi-nitro-toluene (or trotyl)
instead of picric powder.

Shell so filled are marked as follows :—

" EXPLODERS, T.N.T."

T.N.T. in bags.

(9) Existing shell for B.L. and Q.F. guns, 12-pr. to 4' 7-inch,
are converted as follows :-

The picric powder exploder is removed, the cylindrical cavity
filled up with compressed pellets of T.N.T. and the
cavity in the nose of the shell filled up with exploders of
T.N.T. in bags.

Shell so converted are marked as follows :—

EXPLDRS T.N.T.
51 OZ	 Weight of pellets.

- T.N.T. in bags.

(10) B.L., Q.F. or Q.F.C. 4-inch (light) and Q.F. 4 . 7-inch
shell originally filled up to bottom of fuze-hole bush and
fitted with a tong exploder, when converted, will have the
cavity filled up with pellets of trotyl only, there being no
space for T.N.T. in bags in the nose.

(11) Exploder pellets introduced for solid-filled shell, 6-inch and
up, instead of 7-dram exploders. (Introduced 30-5-10.)

Compressed pellets of picric powder are inserted into a
batiste bag resting on the top of the lyddite. One or more
7-dram exploders are used to fill up the space in the nose of
the shell after the bag has been choked.
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Shell so filled have stencilled on the body :—
" EXPLODER PELLETS."

(12) New marking on lyddite shell having central cavity.--The
rectangle denoting waterproof paper cylinder is now dis-
pensed with, and all shell when filled on the above method
are stencilled as under :—

W.

FRONT.

= Monogram of filling station.

REVERSE.

27.2.12 = Date of filling.
4 	 oz. = Weight of exploder. N. = If Naval Service.

Mark of exploder. If Mark I ex- If	 an	 asbestos
Expldr. =

II	 =
ploder is used the letters D.M.
will he appended to numeral

{if the picric powder is dry mixed.

= tube	 and	 " corn-
position	 bees-
wax" are present.

Lot 24 .—. Lot No. of picric acid.

(13) Method of filling for shell taking No. 19A D.A. Impact fuses,
with composition exploding (i.e., 3-pr.). In this method
the shell is filled to within a. short distance of the fuze-hole
bush.

A short asbestos paper cylinder is then inserted by means
of a " former " into the lyddite before its solidifies ; this
cylinder takes an exploder of T.N.T. in a batiste bag.

The space in the nose of the shell is filled with " composition
beeswax."

Shell so filled are marked as follows :-
" EXPLODER, T.N.T. (or TROTYL)."

EXPLODERS FOR LYDDITE SHELL.

Long cylindrical exploder. --The latest Mark is Mark III ; it consists
of a cylindrical bag of vulcanized cashmere filled with dry mixed
picric powder ; the mouth is choked with silk sewing.

It is inserted, choke-end down, into a waterproof paper cylinder,
closed with a perforated aluminium cap secured. with shellac. The
paper cylinder is fitted. with a lifting becket of silk sewing.

The Mark II exploder was made of " batiste " (a waterproof
cotton fabric) which bad a tendency to rot.

The Mark I was made of shalloon ; the first issues were filled with
granulated picric powder.

On the left of fig. 46 is shown the batiste, or vulcanized cash-
mere bag filled with picric powder ; in the centre is the exploder
complete ; on the right is the asbestos paper tube (open at the top)
which is inserted into the lyddite before it has solidified, and into which
the exploder is placed.

Stencilled on the bag, and also on the waterproof paper cylinder,
are particulars of the mark, weight and length of the exploder, also
the lot No. of P.P. used.
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Long exploders fitted with powder primer.—With shell above 5-inch,
issued prior to November, 1904, filled with a central cavity, a primer
of 8 drains black gunpowder (R.F.G. 2) is included in the exploder

Fig. 46.

Scale

on top of the picric powder, and in a separate bag of shalloon (see
Fig. 47); its presence is indicated by a black disc " • " stencilled on
the opposite side of the shell to the rectangle, and also on the water-
proof paper cylinder.

Exploders for central cavity.—The lengths of these varies of course
with the length of the shell in which they are used.



Primer l drams,
in shalloon bag). This
piimer is only card in Melt
above 5-Inch.

Ahuninium cap perforated
on top; the perforations
are closed by a disc of
paper.

Silk cord for ext rac ting the
exploder.

Picric powder in batiste
lag.

Waterproof paper cylinder.
Waterproof paper cylinder.

204

Fig. 47.

EXPLODER COMPLETE.	 EXPLODER WITH CAP REMOVED.

Scale f.

NOTe.--The II-dram primer is not used with shell -Inch and below.
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The following table gives the various long exploders in the
Service :—

TABLE No. 21.

Exploders, Lyddito Shell. In Vulcanized Cashmere Bag and Paper
Cylinder.

5 ozs., with primer, 17.5-t
inch. (Mark III)

41 ozs., with primer, 16.1-
inch. (Mark III)

4 ozs., without primer,
14.35-inch. (Mark III)

4 ozs., I3.35-inch. (Mark
III)

3i ozs., 12.5-inch. (Mark
III)
ozs., 11-4-inch. (Mark

III)

3f ozs., 10.75-inch. (Mark	 L
III)

3 ozs., 9-inch. (Mark 111)... N
2 07S., 6.26-inch. (Mark II) N

B.L. or Q.F. 6-inch shells, formerly taking
ozs. exploder.

B.L. howitzers, 5.4-inch and above ; B.L.
or Q.F. gun shells, 6-inch and above ; and
1.51.L. 10-inch (except shells formerly
taking 5/ ozs. or 4 ozs. exploders).

B.L. 5-inch howitzer, and 60-pr, Marks II
to III shells.

Q.F. 4.7-inch, Marks I to II•• shells.

B.L. or B.L.C. 5-inch gun ; and Q.F. 4.7-
inch, Marks III to IV• shells.

B.L. 9.2-inch ; B.L. or Q.F. 6-inch ; Q.F.
4-7-inch, Mark 1 ; B.L. 6-inch howitzer,
6-inch howitzer, and BALL. 10-inch shells
formerly taking 4 ozs. exploder.

B.L. 60-pr., Marks I and I*, and 30-pr.
shells.

B.L., Q.F., or Q.F.C. 4•inch shell.
Q.F. 12 and 14-pr. shell. (In batiste bag.)

C

C

L

C

C

C

7-DRAM EXPLODERS.

Fig, 48.

Scale

The above figure shows " 7-dram exploders," Mark III, one empty
and two filled.

The exploder is merely a small seamless bag of vulcanized cashmere
filled with dry mixed picric powder and tied with silk sewing. The
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bag is made seamless because picric powder is very fine, and if there
were any seams in the bag, it would work out and so get into the
threads of the fuze-hole.

The Mark II, 7-dram exploder, was made of batiste. The Mark I
exploders were made of oiled silk, which were apt to stick together
and get torn when removed for inspection.

BAGS, PELLET EXPLODERS, LYDDITE SHELL I C I •
No. 1. Mark II IC J .—Vulcanized cashmere ; for shell with

exploders of picric powder pellets, except B.L. 9 . 2-inch (heavy),
Marks IV to V* and 2 . 75-inch.

No. 2. Mark II IC I .—Vulcanized cashmere ; for shell with
exploders of picric powder pellets, B.L. 9 . 2-inch (heavy), Marks
IV to V* and all shell formerly fitted with 7-drain exploders.

No. 3. Mark II I L I .—Vulcanized cashmere ; for shell with
exploders of picric powder pellets, B.L. 2'75-inch.

The Mark I bags differ from the Mark II, in being made of batiste.

EXPLODERS FOR A.P. LYDDITE SHELL.

(See Page 210.)
Exploder bag, 4-oz., Mark II.—The exploder bag is made of

vulcanized cashmere and contains 4 ors. of D.M. picric powder ; the
mouth of the bag is choked with silk sewing.

It is fitted with a silk sewing loop.
The Mark I was made of batiste.

TABLE No. 22.

EXPLODERS, T.N.T. (OR TROTYL).

Iti

Q.F. 4.7-ineh, Marks II and II* shell, for-
merly  taking 4 ozs. picric powder exploder.

Q.F. 4-7-inch,Marks III to IV shell, formerly
taking 31 ors. picric powder exploder.

B.L., Q.F. or Q.F.C. 4-inch shell, formerly
taking 3 ors. picric powder exploder.

Q.F. 12 and 14-pr. shell, formerly taking
2 ozs. picric powder exploder.

In waterproof bag ; Q.F. 4.7 inch, B.L.,
Q.F. or Q.F.C. 4-inch, and Q.F. 12 and
14-pr., and Q.F. 3-pr.

In waterproof bag ; Q.F.	 B.L.,
Q.F. or Q.F.C. 4-inch, Q.F. 12 and 14-pr.,
and Q.F. 3-pr.

OZ ozs. T.N.T. (Mark I) ... L

5i ors. T.N.T. (Mark I) Ia

3I ozs. T.N.T. (Mark I) ... N

2i ozs. T.N.T. (Mark I) ... N

3 drams T.N.T. (Mark I)... C

Bag, T.N.T.	 C
(Various weights.)

The exploders are made up, in the case of the first four named,
in the form of compressed pellets of T.N.T., enclosed in white fine
paper wrappers, and fitted with a lifting becket of silk sewing.

The 3-drains T.N.T. is made up similarly to the 7-dram picric
powder exploder (see Fig. 48), but contains T.N.T. in crystalline
form.
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Plate XUEllf

SHELL B.L.60 PR COMMON LYDDITE MARK HI.

FORGED STEEL.

Stabbed in 3 places.

Plug Fuze Hore Special A/9I.

----- Gunmetal Bush.

Cap.

----- Beeswax Composition

--Asbestos Cylinder.

--Interior or Shell varnished.

• ---Waterproof Paper Cylino'cr.

---Batiste Bag.

-Picric Powder D.M.

e.

One or more Glazed
Board Discs if'

-- necessary.

---- Steel Plate.

356 7.	 Malby &Sort:, oth
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The " Exploders, bag, T.N.T." are made up in different sizes to
suit the various natures of shell, and consist of T.N.T. in crystalline
form, enclosed in small bags of vulcanized cashmere or waterproofed
batiste.

Shells filled prior to 6/03 will not require the two Iast-mentioned
exploders when converted to T.N.T. filling as described on page 201,
as all these shells are filled up to the bottom of the fuze-hole bush.

For special fuze-hole plugs used with lyddite shell, see page 251.

PACKAGES FOR EXPLODERS, LYDDITE SHELL.

Up to 16.1 inches in length they can be packed in "Box, exploders,
lyddite."

Above 16 . 1 inches in length they can be packed in " Case, powder,
metal-lined, whole" (see page 118), or " Cylinder No. 6."

Box, Exploders, Lyddite.

Box, exploders, lyddite, Mark I C .—The box is of deal with elm
ends, painted yellow ; the lid is secured by brass screws working in
nuts let into the top of the box. It is fitted with a tinned copper lining
which has a luting groove formed round the top. Into this the flange
of a tinned copper lid is pressed so as to make an air-tight joint ;
cleats with handles are attached to each end of the box. The box
is provided with packing pieces of varnished wood for use with different
size exploders.

Mark H differs in dimensions and the nuts for screws securing
lid ; a felt wad over the exploders is also used.

Cylinder No. 6, Mark I	 .
The cylinder is made of tin and is issued for the use of Inspecting

Ordnance Officers. The cylinder, which is painted yellow, is provided
with a lid having a groove on the inside, which is filled with luting
and secured by a tape band and shellac ; it is intended for the carriage
of " exploders " when a small number is required for replacing those
taken for moisture test. At forts, &c., where no laboratory exists,
the cylinder may be used for packing the exploders removed from
shell for moisture test.

For transport purposes, three of these cylinders are packed in a
" Cylinder, ammunition, half-barrel."

TYPES OF FILLED LYDDITE SHELLS, DESCRIPTION OF.

(Type shown on Plate XXXIII.)

SHELL, B.L. 60-PR. COMMON LYDDITE, MARK III L .

The shell is made of F.S. nearly 4 calibres long ; the head is struck
with a radius of 2 calibres, the point being truncated and fitted with
a gunmetal bush which is tapped to the G.S. fuze-hole gauge. A
steel plate is screwed into the centre of the base and the shell is rotated
by the plain type of driving band.
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The interior of the shell is varnished with copal varnish and is
filled nearly to the top with melted picric acid, a long central cavity
being left in the lyddite for the exploder ; this cavity is lined with
an asbestos paper tube.

The top surface of the lyddite is covered with a thin layer of
" composition beeswax "-&-inch thick, as shown in the plate.

The exploder is described on page 202 ; before it is inserted into
the asbestos tube one or more glazed board discs may be inserted
so as to adiust the depth of the cavity.

The Plug, fuze-hole, special, No. 1, Mark III, with a leather washer
under the flange, is screwed into the fuze-hole bush and is prevented
from unscrewing by the raised lip on the plug being stabbed into
the bush of the shell in three places.

Type of Lyddite shown on Plate XXX1V.

	Plate XXXIV. illustrates a "	 " shell (without a steel base
plate) fitted with " 7-dram exploders."

B.L. and Q.F. 6-inch to 13 . 5-inch have been filled with " 7-dram
exploders."

In this type of filling no cylindrical cavity is left in the Iyddite,
but a slight space is left at the top. The surface of the lyddite is not
covered with " composition beeswax."

The space in the nose of the shell is then filled with exploders,
each consisting of 7 drams of picric powder (see page 205) ; the 6-inch
generally taking . 12 to 15, the 7 . 5-inch and up generally 8 to 10, but
these numbers may be increased if necessary.

Type of lyddite shown on Plate XXXV.

This is the latest method of filling for B.L. 2'75 and 9 '2-inch
and up.

B.L. and Q.F. 6- and 7'5-inch shell have also been filled on this
system.

In this type the shell is filled with lyddite in the same manner as
above, but the space in the nose is filled with a number of compressed
pellets of picric powder (about 20 in the B.L. 2 . 75-inch, 60 in all
other natures).

The pellets are inserted into a batiste or vulcanized cashmere bag
resting on top of the lyddite, one or two " 7-dram exploders " being
used to fill up the slight space in the nose of the shell after the bag
has been choked.

For description of " Bags, pellets, exploders," see page 206.

	

SHELL, B.L. COMMON LYDDITE,	 Gus, MARK XII. A.Q.N.T.
JN

This is a 4-calibre head shell, with tapered walls, huge base-plate,
and is prepared to take a " night tracer."

The letter Q " after the numeral denotes that the shell is of
stronger design, introduced for B.L. 6-inch, Mark XII gun.



SHELL  B.L.Q.F. OR Q. F. C. COMMON LYDDITE,
6 INCH GUN, MARK IV. 

FORGED STEEL.

Stabbed in s places

J.--3? ----\\ --Plug fuze hole specie i V - 1

Gunmetal bush

4A--7 Dram exploders

- - - - -	 Varnished

•

4.4‘.--c- l yddit e

- - - - - 	Forged steel

- .44:Driving band

-

Plate XXX ITT
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Plate.

SHELL B.L.COMMON LYDDITE.
6 INCH GUN MARK 1M A . 

-"Stabbed in 3 places.

- Plug, fuze hole
special MI.

vie or two 7d ram
exploders.

- ”' 4.444 CO vity to be filled with picric
powder pellets in a bag

n - -- - -- ,-104 Interior of shell varnished.

"forced

 !

---04Drilang band.

 -."-"Stee/ plate .

Note: Typical method of filling adopted for 6 -and upwaro's on 2 10 .

Malby&Sone Lit,.
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SHELL B. L. COMMON LYDDITE 

6  INCH GUN MARK Xli A. Q. N .T.

Leathef• Washer

-Plug r H. Special NP 3

- - Interior of Shen varnished

- Lyofclite

- --Cupro- nickel bend

- Plug Base Shell N9 7.

- -Large Ste/ Plate

MaroyleSort ,Litil



Cope/ Varnish.
--Lyddite.

Leather Washer. ----

__Plug F H. Special
NO 3.

Gunmetal
Fuze - hole Bush.

_ _ Internal Night
Tra cep..

Special Narrow
Driving

--Steel Plate.

To face ',Age .Z0.9
	

Plczte. IX2VII.

SHELL Q. F. COMMON LYDDITE. 12 AND 14 PR. MK IV.

Scale - 2/3.

3.5 .67.	 Mal hy&S.c.,51.1-0
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-- Asbestos Paper.

-- 3 Drs. Trotyl

- Lyddite
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SHELL.Q.F. COMMON LYDDITE 3 P1 MARKIEN.T
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SHELL,Q.F.,LYDD1TE COMMON 12 & 14 F' 1; WM.
-	 Leather Washer.

PLAN OF EXPLODER-

SHELL.Q.F.,LYDD1TE COMMON 12 &14P 1? MK II.

Leather Washer

	  Plug Fuze Hole
Special N9 3,

---------- Kit composition,

- Abestos paper tube - 0/3thick.

	 Tri-nitro-toluene•oz.pellets.
compressed under /0tonspersgib.

	Fine white paper. 3 thicknesses.

--------- Lyddite.

-Disc of white cardboard 021-hick.

	  One or more glazed board
discs if necessary,

PLAN OF expLoDtR. 

_ Plug Fuze Hole
Special N93.

Water proof Bags filled with
Tri-nitro-toluene Powder
(Crystalline) to pass A 30 mesh

Lyddite.

Waterproof Bags fi'lled with
Tri-nitro-to/uene Powder
( Crysta //ine) to pass a 30 mesh.
Disc of white cardboaro'•2chick.



SHELL, Q.F. COMMON LYDDITE, 12- AND 14-PR., MARK IV 1 0 .

In Plate XXXVII the latest mark of shell for the Q.F. 12- and 14-pr.
is shown. Owing to the increased thickness of the base for the tracer
this shell takes a much smaller charge of lyddite than earlier marks.

Type of Lyddite shown on Plate XXXVIII.

Plate XXXVIII illustrates the method of filling Q.F. 3-pr. shell.
The shell is nearly filled with molten picric acid, which is then

allowed to solidify. A small quantity of molten picric acid is then
poured in and a short " former," carrying an asbestos cylinder, is
inserted. •

This forms a short cylindrical cavity and displaces sufficient acid
to fill the shell nearly to the fuze-hole bush. After the acid has
solidified the former is removed and the space in the nose filled
with " composition beeswax,"

The exploder, 3 drams of T.N.T. in a vulcanized cashmere bag, is
inserted into the asbestos cylinder, choke down.

Fuze, D.A. Impact, No. 19A, or Plug, fuze-hole, special, No. 4A,
is used with this shell.

Type of Lyddite shown on Plate XXXIX.

Plate XXXIX illustrates an earlier method of filling for Q.F. 3-pr.,
12- and 14-pr., 4-inch B.L. or Q.F. (heavy) ; B.L., Q.F. or Q.F.C.
4-inch (light), and Q.F. 4'7-inch.

The above shell are filled on the solid system, the space in the
nose of the shell being filled with exploders of T.N.T., instead of picric
powder.

Conversion of shell filled with cylindrical cavity to take pellets and
exploders of T.N.T.—The first issues of the above lyddite shell, i.e.,
those filled with a cylindrical cavity, are being converted as follows :-
The cylindrical exploder of picric powder is removed, the cavity
inside the asbestos tube is then filled with pellets of compressed
T.N.T., covered with three thicknesses of fine white paper, discs
of fine cardboard being placed on top and underneath the pellets.
The space in the nose of the shell above the kit composition is filled
with bags of batiste or vulcanized cashmere containing T.N.T.

ARMOUR-PIERCING SHELL. (LYDDITE FILLED.)

Armour-piercing shell filled with lyddite have been introduced
for B.L. guns, fi-inch to 15-inch.

They may be either cast or forged.
They arc fitted with the latest type of cap. The cavity is lined

with a container of aluminium ; the base is closed by a large adapter,
and is threaded to take a special gas-sealing arrangement (plate cover)
to prevent the gas from the charge getting into the shell.

	

(n 11123)	 ❑
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SHELL, B.L. ARMOUR-PIERCING, WITH OAP, 91-INCH MARK VITA
JL I.

(With Aluminium Container.)
(Plate XL.)

The shell is generally similar to the Mark V shell described on
page 169. The head is fitted with the latest type of cap, struck
with a radius of nearly 4 calibres.

The interior of the shell is varnished and fitted with an aluminium
container, also varnished internally.

The base is closed by a large adapter screwed in ; this adapter
is bored out and threaded to take the No. 16 large base fuze and
screw-threaded on its outer edge to take the "Plate cover."

The shell is filled nearly to the base with lyddite, in which a short
cavity is formed ; this cavity is lined with an asbestos paper tube,
fitted with an exploder bag, containing 4 ozs. of picric powder, inserted
choke end first. The space between the Iyddite and the adapter is
filled with composition beeswax."

After insertion of the fuze, the key slots in the adapter are filled
in with steel plugs, and the key slots in the fuze are partially filled
with luting and metal plugs.

A " Plat?, gas-check, copper," is placed over the base of the fuze
and adapter, and is held in position by the " Plate cover."

The plate cover is in two parts, i.e., a perforated steel plate
and a steel locking ring ; the latter screws on to the base of the adapter
and is prevented from unscrewing by a steel set-screw-

The shell is painted yellow with 2 white rings denoting A.P., and,
when fuzed, the " Plate-cover " is painted red.

A.P. shell filled with lyddite are issued fused to both Land and
Naval Services.

If these shell are plugged, the " Plug, base, shell, No. 6," is used.

Plates, Gas-check, Copper.

These are issued in three sizes, viz. :—
Large, for E.L. 9' 2-inch.
Medium, for E.L. 12-inch to 15-inch.
Small, for El,. 6-inch.

They are flat discs of pure copper, shaped to fit into the " Pressure,
plate recess," and the partially filled key slots in the No. 16 base fuze.

With A.P. lyddite shell taking the medium and small " Plate,
gas-check, copper," a smaller " Plate cover" is used, and the locking
screw is inserted vertically, instead of radially, in the shell.

HIGH EXPLOSIVE SHELL.

Shell which take a bursting charge of " Composition exploding "
are painted yellow in the same way as lyddite shell ; they are dis-
tinguished by a red band round the centre, and are known as " High
explosive shell."

This nature of projectile is used with the Q.F. 3-inch, anti-airship
gun.



lb trove page w	 Plizie XL.

SHELL.B.L.ARMOUR-PIERCING WITH CAP.

9.2 INCH. MARK virA

/32 IN/

7 1 13 

m K

/ f,X PI- DR BAG
401

LOI 24-

Nut-nth/um
Container

Lyddite

Asbestos Cylinder

Batiste Bag
Hof/7 4oz. of
Pic-ve

__Composition Beeswax.

_	 Gas check Copper

We, .rlalby&Sorrs..bth
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SHELL, Q.F., HIGH EXPLOSIVE AND TRACER, 3-INCH, MARK II C I .

The shell is made of forged steel, 3 calibres in length ; the head
struck with a radius of 2 calibres.

In the centre of the base is screwed a tracer socket with fixing
screw for the night tracer.

The lower part of the body, which forms the day tracer, is filled
with a black liquid (turpentine and aniline dye).

A small conical hole is bored through the base of the shell, and is
fitted with a steel plug. (Plug, day tracer, vent.)

This plug is pierced with a central hole closed on the inside by a
brass disc soldered on. On firing the pressure blows this disc in,
so unmasking the hole.

The front of the shell is threaded internally for a " gunmetal
container," a small groove being formed for a copper washer intended
to seal the joint between the container and the body.

The front of the container is closed by a gunmetal fuze-socket
secured by a steel locking screw.

The fuze-socket is bored out and threaded to the G.S. gauge to
take the No. 44 D.A. fuze.

The shell is rotated by a special type of band, prepared so that
the cartridge case can be attached to it by coning.

11123;	 a 2



TABLE No. 23.—Shell, B.L.,	 Q.F., or Q.F.C. Common Lyddite.

Pars.. in
List of

Changes
Nature, of Gun.

Mark
of

Shell.
Ser-
vioe.

Type
No. of
Band.

Length
in

Inches.

Diameter. Bursting
charge,

including
Exploders.

Lbs. ozs.

Nature and
weight of
Rzp/aders.

Weight
filled.

Lbs.

Remarks.
Band or
Body.

Driving
Band.

15566 3-pr. Q.F.	 ...	 ... I N 4 6.59 1.842 1-002 0	 41.t T.N.T., 4 or 1
dram and
bags

3A- For No. 19 fuze.

16480 Do.	 ...	 ... II N 4 fi -59 1.842 1.902 0	 4-14 T.N.T., 3 drams 3,'56 For No. 19A fuze.
16480 Do.	 ...	 ... IIINT N 4 *6.59 1.842 1.902 0	 41-t- Do. 3i ' Over tracer holder =

7.35 inches.	 Fitted
for external night tracer.
For No. 19A. fuze.



Do.

Do.

IV

VNT

N

N

4

4

6.59

6.59

1.842 '

1.842

1.902

1.902

0	 4-11

0	 4-1-4

Do.

Do. 21

Same as
Mark II
except

Same as
Mark 'Ili
except

That these
Marks arefitted with

a largerbase plate.

16298 2.75-inch B.L. I L 12 11.63 2.73 2.845 1	 6,11 Exploder pellets 124

13652 12 and I4-pr. Q.F. I N 12 9.67 2.98 3.095 1	 14 2	 ors.,	 long,
piorio powder

124

15443 Do. II N 12 9.57 2.98 3.095 1 T.N.T., 3 drams
and bags

124 Base plate.

15450 Do. III C 12 9.57 2.98 3.095 1	 5 Do. 121 Base plate and tapered
cavity-.

Do. IVNT C 12 8.92 2.98 3.096 0	 I24 T.N.T., 5 drama 124 For internal night tracer.
Do. V C 12 9.57 2.98 3.095 1	 5 T.N.T., 3 drams

and bags
124 Same as Mark 111, but

has large base plate



TABLE No. 23.--Aeil, B.L., i3.L.C., Q.F., or Q.F.C., Common Lyddite—continued.

Mark
of

Shell.
Ser-
vice.

Type
No. of
Band. Driving

Band.

Para. in
List of

Changes

Length
in

Inches.

Diameter.

Band or
Body.

Bursting
charge,

including
Exploders.

Lbs. ozs.

Nature and
Weight of

Exploders.

Weight
filled.

Lbs.

Nature of Gun. Remarks.

15443

30-pr. B.L. ..

Do.
Do.
Do.

I	 S I	 4	 14.22	 3.96	 4.11	 3 141

II	 S I	 4	 14-22	 3.96	 4.11	 3 141
III	 S I	 10	 14.22	 3.96	 4.1	 3 141
IV	 S I	 10	 14.22	 3.96	 4.1	 3 141

31 ozs., long,
picric powder

Do.
Do.
Do.

30

30
30
30 Base plate.



4-inch B.L., Q.F., or
Q.F.C. Light (ex-
cept for B.L., Marks
VII to VIII* and
Q.F. Marks IV and
V guns)

Do.

• Do.

Do.

Do.
Do,

4.inch B.L. or Q.F.
Heavy (for B.L.,
Marks VII to VIII*,
and Q.F., Mark IV
guns)

Do.

Do.
Do. (Also for Q.F.,
Mark V gun)

B.L. Marks VII to
VIIX*, and Q.F.,
Mark IV guns

B.L., Marks VII to
VIII*, and Q.F.,
Marks IV and V
guns

8784

9967

11193

15073

16446

16445
14461 j

16446
15443

16453
18455

I N 3 12.3 3.97 4.115 3	 31 3 OW.	 long,
picric powder

25

II N 10 12.3 3.97 4.105 3 Do. 25 Groove for driving hand
undercut.

III C 10 1245 3.97 4105 3	 31 Do. 25 Waved ribs in groove for
driving band.

IV C 10 12.25 3.07 4.105 3	 212a T.N.T., 3 drams
and bags

25 Tapered cavity. • 	 Base
plate.

VNT C 10 11.93 3.07 4.105 3	 0 Do. 25 For internal night tracer.
VI C 10 12.25 3.07 4105 3 Do. 25 Large base plate. Other-

wise same as Mark 1V.

I N 11 14.25 3.97 4.23 3	 2 3 ors., long,
picric powder

31

II N 11 14.25 3.97 4.23 3	 2 T.N.T., 3 drams
and bags

31 Base plate.

III N 11 16-19 3.97 4-23 5	 0 Do. 31 Tapered cavity.
IVNT N 11 15.16 3.97 4.23 4	 3 Do. 31 For internal night tracer.

V	 N 11 16.10 3.97 4.23 5	 o Do. 31 Large base plate ; other-
wise the same as Mark
III.

VINT N 11 14.96 3.07 4.23 3	 161 Do. 31 For internal night tracer.
Strengthened walla.



TABLE No. 23.—Shell, B.L., B.L.C., Q.F., (DT Q.F.C. Common Lyddiiit—continued.

Para. in
List of

Changes
Nature of Gun.

Mark
of

ShelL
Ser-
vice.

Type
No.

of
Band.

Length
in

Inches.

Diameter. Bursting
charge,

including
Exploders.

Lbs. ozs.

Nature and
Weight of
Exploders.

Weight
filled.

Remarks.
Band or
Body.

Driving
Band.

.	 ,

15434 4-5-inchQ.F.Howitzer I L 4 15.12 4.46 4-62 6	 2 3} ozs, long,
picric powder

35 Base plate,

Do. II L 4 15.12 4.46 4.62 (3	 1 Do. 35 Thicker walls than Mark
L

Do. III L 4 15.12 4.46 4.62 6	 1 Do. 35 Large base plate,



8479 4.7-inch Q.F. I N 3 17-08 4.7 4-819 7	 5 4 ozs., long,
picric powder

48-fou

9057 Do. II C 4 17.08 4.7 4.810 7	 5 Do. 48 196 Groove for driving band
undercut.

11193 Do. Iii C 4 18.386 4.7 4.819 8	 10 ozs., long,
piario powder

48396 Waved ribs in groove for
driving bands. Thicker
walls.

12030 Do. IV C 10 18-386 4.7 4.816 8	 10 Do. 481215 Plain driving band intro-
duced.

15449

16448

Do.

Do.

V

VLr

C

C

10

10

16.38

15.81

4.7

4.7

4.815

4.816

6	 13Yla

6	 5F

T.N.T., 3 drams
and bags

Do.

45

45

Tapered cavity.	 Base
plate,

Por internal night tracer.
Do. VII C 10 18.38 4.7 4.816 6	 13.& Do. 45 Large base plate ; other-

wise same as Mark V.

8463 U-inch B.L. Howitzer I L 2 15.00 4-98 5.11 4	 14 5-1 ozs., long,
picric powder,
without water-

proof paper
cylinder

This shell was originally
filled with gunpowder
§8231.

9347 Do. II L 2 18.226 4.97 5115 9	 15 Do. 50 Longer shell.	 Thinner
walls.

9957 Do. III L 4 18.226 4.97 5115 9	 15 4.1. OMR., long,
picric powder

50 Groove for driving band
undercut..

11318 Do. IV L 10 18.225 4 , 97 5116 9	 15 Do. 50 Plain driving band intro-
duced.

Do, V L 10 18.2	 4.97 5.115 9	 15 Do. 60 Base plate.



TABLE No. 23.—Shell, B.L., B.L.C., Q.F., or Q.F.C. Common Lycichte—continued..

Para. in
List of
Changes

Nature of Gun.
Mark

of
Shell.

Ser-
vice,

Type
No.

of
Band.

'Length
in

Inches.

Diameter. Bursting
charge,

including
Exploders

Lbs. or&

Nature and
Weight of
Explodetn.

Weight
filled.

Lbs.

Remarks.
Band or
Body,

Drivinr
Band.

5-4-inchB,L.Howitzer	 I S I 4 10.44 5-36 5.515 12	 10 44 ors., long,
picnic powder

60

Do.	 II S I 4 1944 5.36 5.515 12	 10 Do. Go
15443 Do.	 III S I 4 19.44 5.36 5-515 12	 10 Do. 60 Base plate.

13169 60-pr. B.L,	 ...	 ...	 I L 10 15.48 4.97 5.126 4	 0 •31 ors., long,
niorio nowder

60



13169 Do.	 ." II L 10 19.05 4.97 5.125 8	 0	 1 4f cm, long,
! picric powder

60 Longer shell.	 Thinner
walls.	 Greater capacity
for burstor.

15443 Do. III L 10 19.05 4.97 5.125 8	 0	 Do. 60 Base plate.

8470 6-inoh B.L. or Q.F.... I N 6 21-81 5.97 6.33 13	 12	 51 oz.s., long,
picric powder
without water-
proof paper

cylinder

1024-

9957' Do. II C 5 21.81 5.97 6.33 13	 12	 44. ors., long,
I picric powder

1021 Groove for driving band
undercut.

0960 Do. III C 5	 20.57 5.97 6.33 10	 6	 Do.	 1011=4	 Shorter and lighter.
11234 Do. IV C 6 20-57 5.97 6.33 10	 6 Do. 1014	 Waved ribs in groove for

driving band.
12267 Do. V N 7 20.67 5.97 6.33 10	 6 7 drams,

changing to
exploder pellets

101 2,s Cupro - nickel	 driving
band.

15443 Do. VI L 5 20.57 5.97 6.33 10	 8 Do. 101k Base plate.
15458 6-inch B.L., Marks

VII, VIII, XI and
VII N 7 21-53 5.97 6.33 13	 6i Do. 100 Cupro - nickel	 driving

band.	 Base	 plate.
XI* guns Tapered cavity.

15008 Do. V1I, N 7 22.89 5.97 6.33 13	 6	 . Exploder pellets 100 Base	 plate.	 Tapered
cavity.

15448 6-inch B.L. or Q.F.
guns

6-inch ILL, Marks

VIII

1X.Acerr

L

N.

5

7

2153

21.4

5 ' 97

5.97

6.33

6.33

13	 6i

10	 15

Do.

Do.

100

100

Differs from Mark VII
only in the driving
band,

For internal night tracer.
VII and XI to XTI
VMS



Type
Ser- No. of
vice. Band.

Length 	
in

Inches. Band or
Body.

TABLE No. 23. —Shell, B.L., B.L.C., Q.F., or Q.F.C. Common Lyddite—conti nued.

Para. in
List of

Changes
Nature of Gun.

6-inch B.L., Marks
VII, VIII, XI and
XI* guns

Do.

6-inch B.L. or Q.F.
guns

6-inch B.L., Marks
VII and XI to XII
guns

X	 N	 7 21.53	 5.97	 6.33

X_A	 N	 7 22.89	 5.97	 0.33

XI	 L	 5 21.53	 5.97	 6-33

	

XI IAQNT N	 7 21.4	 5.97	 6.33

Bursting
charge,

including
Eicploders.

Lbs. ow.

13 61

13 5

13 131

10 15

Weight
filled.

Lbs.

100

100

100

100

Remarks.

Large base plate ; other-
wise the same as Mark

Large base plate ; other-
wise the same as Mark
VILA.

Large base plate ; other-
wise the same as Mark

For internal night tracer.
Large base plate ; other-
wise the same as Mark
IXAQNT.

Mark
of

Shell.

Diameter.

Driving
Band.

Nature and
weight of

Exploders.

5 drams T.N.T.

Do.

Do.

Do.



12298 6-inch B.L. Howitzer
(Light)

I L 10 22.05 6.97 6.12 14	 4 7 drams,
changing to

exploder pellets

100

15443 Do. II L 10 22.05 5.97 6.12	 • 14	 4 Do. 100 Base plate.
9007

99571
12552

6-inch B.L. Howitzer
(Heavy)

Do.

I

II

L

L

2

4

27.225

27225

6.97

5.97

6.12

6.12

18	 14

18	 14

41 ozs., long,
pierio powder

7 drama
piano powder

122,-&

12219a- Groove for driving band
undercut.

11234
12298

Do. III L 4 27-225 5.97 6.12 18	 14 Do. 12219u Waved ribs in groove for
driving baud.

129251 7.5-inch B.L., Marks I C 7 25-58 7.465 7.99 19	 7 ozs., long, 200 Cupro - nickel	 driving

12387 1 I to II** and V picric powder band.
14518 Do. II C 8 25-58 7-465 7.99 19	 7 7 drama

picric powder,
changing to

exploder pellets

200 Copper driving band.

15072 Do. III C 8 279 7.465 7.90 26	 3 Do. 200 Tapered cavity.	 Base
plate.

14879	 Do. IIIA N 8 28.5 7.465 7.99 24	 14 Do. 200 Do.
Do. IV C 8 27.9 7.465 7.99 26	 3 5 drams T.N.T. 200 Large base plate ; other-

wise the same as Mark
UI.

Do. 117A N 8 28.5 7.465 7.00 24	 14 Exploder pellets 200 Large base plate ; other-
wise the same as Mark



TABLE No. 23.—Shell, B.L., B.L.C., Q.F., or Q.F.C. Common Lydditc--continued.

Diameter. Bursting
Para. in
List of Nature of Gun.

Mark
of Ser-

Type
No.

Length
in

oharge,
including

Nature and
Weight of

Weight
filled. Remarks.

Changes Shell. vice. of Inches. Band or Driving Exploders. Exploders.
Band. Body. Band.

Lbs. oss. Lbs.

12865 7.5-inoh B.L., Marks
III to IV* guns

N 11 25.58 7.465 7.88 19	 7 7 drams
picric, powder

200

Do, N 11 26.08 7.465 7.88 23	 5 5 drama T.N.T. 200 Tapered cavity.	 Base
plate.

/2607 9.2-inch B.L. (Light) I L 8 2783 9.166 9-71 37	 7 7 drams
piorio powder

290

15443 Do. II L 6 2783 9165 9.71 37	 7 Exploder pellets 290 Base plate.

96361
9957 I

0.2-inohRL(Eleavy) I L 6 33.86 9.165 9.71 40	 0 41 rms., long,
picric, powder

380 Groove for driving bend
undercut.

10508 Do. II L 6 33.86 9.166 9.71 40	 0 Do. 380 Fitted	 with	 "Broad
Vavasseur	 with	 gas-
check, modified " driv-
ing band.

11234 Do. III C 6 33.86 9.165 0.71 40	 0 Do. 380 Waved ribs in groove for
driving band.



12752 Do. IV C 8 30.24 9.185 9.71 25	 10 7 drams
picnic) powder,

changing to
exploder pellets

380 Shorter shell and stronger
in design.

14703 Do. V 0 8 30.24 9.185 9.71 25	 10 Do. 380 Broad	 copper	 driving
band.

15447 Do. VI 0 8 32.11 9.185 9.71 33	 4 Do. 380 Tapered cavity.	 Base
plate.

16191 Do. Vila L 8 33.7 9.185 0.71 33	 0 Exploder pellets 380 Differs from Mark VI in
length, capacity and
radius of head, and has
no base plate.

Do. L 8 33.7 9.185 9.71 33	 0 Do. 380 Base plate.
Do. VIII L 8' 32.11 9.185 9.71 33 1M Do. 380 Large base plate ; other-

wise the same as Mark
VI.	 (For Canada only.)

123551 0.45 - inch	 B.L. I L 1 28.848 9.415 9.805 63	 2 Do. 280 Waved ribs in groove for
15443 f Howitzer driving band.	 Base

plate.

10508 {

10510

10-inch B.L. excerpt
Marks VI to VII
guns)

I L 6 38.56 9.085 10.81 40	 0 4	 ozs., long,
picric powder

500



TABLE No. 23.—Shell, B.L., B.L.C., Q.T., or Q.F.C. Ccmtnon Lyddite—continued.

Diameter. Bursting
Para. in
List of Nature of Gun.

Mark
of Ser-

Type
No. of

Length
in

charge,
including

Nature and
Weight of

Weight
filled. Remarks.

Changes Shell. vice. Band. Inches. Band or Driving Exploders. Exploders
Body. Band.

Lbs. ozs. Lbs.
•

11399
11459

16443

10-inch B.L. (except
Marks VI to VII
guns)

Do.

II

In

C

C

6

6

36.55

36.55

9.965

9.965

10.4

10.4

46	 0

48	 0

41 ozs. long,
pioric powder.

Exploder pellets

500

500

Maximum,	 diameter	 of
driving band reduced.

Base plate.

15007 10•inch B.L., Marks
VI to VII guns

I N 11, 37.5 9.962 10 • 52 52	 1 Do. 500 Tapered cavity.	 Base
plate.

14875 12-inch B.L. (Heavy) I N 6 46.5 11-965 12.76 113	 4 7 drama
picric. powder,
°hanging to

exploder pellets

850 Do.

14876 Do. In N 8 48.25 11.965 12.76 112	 3 Do. 850 Differs from Mark 1 in
radius of head, length
and capacity.



6 Base plate. Bitted for
internal night tracer.

14.98567

Tapered cavity. Base
plate.

Differs from Ilarkg in
radius of head, length
and capacity.

Differs from Mark Ia in
length and capacity.

With adapter to R.L.,	 no
Dee. 20360o.	 to

-Base plate.
With adapter to R.L..
Des. 20369o.

13.5-inch B.L.(Light)

Do. .

Do.

Do.

13 -5-inc B.L(Heavy )
- Do.

15-inch B.L....

N

N

N
N

Do. 1,920

48.8	 13-465. 1426	 108 12

6	 57.42• 13-465, 14-28	 170 11

6	 58.68	 13.465 14.26

6	 58.58	 13-485 14-28

183 13

181	 3'

6	 61.42 ' 13.465 14.26	 183 10
6	 63.42	 13465 14.26	 181 9

15.78	 223 12

1,2691a

1,400
1,4107a

Do.

Do.

Do.

Do.

Exploder pellets
Do.

1,250

1,260

1,250•
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SECTION (" E ") SHOT.

ARMOUR-PIERCING SHOT.

Armour-piercing shot are no longer manufactured ; those which
exist are being used up for practice.

They have a small cavity, and their weight can be adjusted by
inserting dust shot and sawdust ; the hole in the base is closed with
a large steel plug, screwed and soldered in.

Armour-piercing shot have been issued fitted with caps, which
were painted white to distinguish them from capped shell.

Paint—For marking, see page 236.

PRACTICE SHOT.

Practice shot are used for practice over sea ranges ; they are of
solid cast iron, fitted with the service driving band for whatever
nature of gun they are intended for, except 7 . 5-inch and 9'2-inch,
see Type 9, Plate XVI. The 9'2-inch and 10-inch have a hole for a
lifting eye-bolt.

The letter " P " denoting practice is stamped on the base.
The latest marks of practice shot are fitted with internal night

tracers.
Paint.—For marking, see page 236.

CASE SHOT.

Case shot have been made for guns and howitzers of almost all
calibres. (See Table 21.)

The principal exceptions are the Q.F., 13- and 18-pr., 4 . 7-inch
and 4 . 5-inch howitzer ; B.L., 2 . 75-inch, 60-pr. and 6-inch howitzer.

They are becoming obsolete, however, more especially in the
case of those made for large and medium guns..

In the British Service they will be met with as follows :-
Case shot

	

for	 In the equipment for the Territorial Force.
B,L.C., 15-pr.
Q.F., 15-pr.	 7,	 1,	 In movable armament.
B.L., 12-inch	 Fort armaments.

In the Indian Service they are included in the equipment as
follows :-

(1) B.L., 4-inch and 5-inch .. 	 .. Fort armaments.
(2) B.L., 12- and 15-pr. 	 1

	

„	 30-pr... Field.
„ 5•4-inch howitzer f"

(3) B.L., 10-pr.	 Mountain.
A case shot is essentially a close quarter projectile ; case shot

from field guns is effective up to about 300 yards.
Construction.—The shot consists of an envelope containing sand

shot (cast iron or " mixed metal " bullets, packed in clay and sand,
and is of the same weight as a long-range projectile.



J367• M al by etSona.iith

SHOT B.L.CASE 15 PR AND 12 PR MARK V

§ 9456

SCALE y2 

Manufacturers initials or recognised Trade /dark.

WEIGHTS

Case (Includ g
Orr'vr ng Band)
290 Mixed Metal
Bails 34 per Lb.
Clay. and Sand

LB, 02.
3. /1.

8.9.

1. 0.
Mean Total 13.4.

PLAN OF TOP PLAN OF BASE

End to be spun over
and soldered

-- -Iron or Mild Steel

- ---XXS Tin in One Race

--Two Steel Segments-

- Wrought Iron Disc or !Oils/Red
- - "	 " " Soldered
-- Forged Steel Base
- - Copper Band
- Battom of Groove Milled

- -Round Iron

C.

To Pace p a.ge .227.	 PLaLe KEE.
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The envelope must be weak enough to break up at the muzzle of
the gun and release the bullets, but it must also be strong enough
not to set up on discharge, as this would cause it to take the rifling ;
should a case shot leave the bore with the spin of other projectiles,
the dispersion of the bullets laterally would be very great and their
range to the front very small.

As it is essential that ease shot should not rotate, they have no
driving band. Some case shot, such as that for the 15-pr. described
below, have at the base a copper band, which is intended to act as a
gas-sealer, and which takes the rifling like a driving band, but such
projectiles are specially designed so that this band does not cause
the projectiles themselves to rotate.

The following case shot are made on the same principle, illustrated
on Plate XLI and explained below in the description of the shot
for the 15- and 12-pr. :—

Mark V case shot for 15-pr. and 12-pr., B.L. and Q.F.
Mark I „ „ 10-pr. B.L.
Mark II „ „ 5-inch howitzer.
Mark I „ „ 5 - 4-inch howitzer.
Mark II „ 2.95-inch Q.F.

Note.—The bodies of case shot are not painted ; they must be
oiled to prevent rust.

CASE SHOT, 15- AND 12-ea.

The Shot, B.L., B.L.C., or Q.E. Case, 15 and 12-pr., Mark V, is for
use with the following guns :-

B.L., 12-pr.
B.L. and B.L.C., I5-pr. 	 Land Service.
Q.F., 15-pr.

Q.F., 12-pr. 	 Naval Service.

This shot has a body of tinned sheet iron, lap-jointed and soldered ;
the base is of forged steel and is secured to the body by the bottom
of the latter being pressed into a recess for, and being held by, a
copper band. The bottom of the recess is milled. The base is
recessed and is fitted with a straight wrought-iron handle. A small
hole is bored through the bottom of the recess and is closed on the
inside by a thin wrought-iron disc soldered into a shallow recess.
Inside the body are two steel segments, and in rear of them, resting
loosely upon the base, is a wrought-iron or mild-steel disc. The body
Contains mixed metal balls (34 per lb.), the interstices being filled
with clay and sand. The top is closed by a mild steel disc, over
which the body is spun and lightly soldered.

Action.—On firing, the band seals the bore ; the gas rushes through
the hole in the base, forcing out the soldered disc and, acting upon
the Loose disc and the bullets, breaks the body away from the base,
thus ensuring the release of the bullets before the shot leaves the
bore of the gun.

(a 11123)	 P 2
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Case shot, B.L., 30-pr. and B.L., 4-inch.—The Mark I case shot for
the B.L., 30-pr., is similar to the Mark I shot for the B.L., 4-inch
(see Fig. 49).

SHOT, B.L. CASE, 4-INCH.

The body is of tin, in three longitudinal pieces, Iap-jointed and
soldered ; the bottom is of tin, fastened in the same way, and is
partly covered by a copper ring of the form shown, which is
attached by iron rivets. Six studs of soft metal are fixed round
the exterior in front of the copper ring to act as stops in loading.
The top is of sheet iron, tinned, fitted with one handle attached by

-14 Fig. 49.

SEIOT, I3.L. CASE, 4-INCH, MARK I.

two staples, and is secured by the fringed end being bent over on it
and soldered.

Inside the case there is a loose disc, three segments, and mixed
metal bullets.

CASE SHOT, 6-INCH AND 5-INCH.

The case slat for the B.L., 6-inch and 5-inch guns are similar in
construction (see Fig. 50).

In the above case shot there are metal studs round the base, but
no copper ring.

CASE SHOT FOR B.L.,
The ease shot for B.L., 9'2 -inch is of the same type as those for

the 5-inch and 6-inch. It has, however, a central wrought-iron stay-
bolt, two handles at the top and a hole for the lifting eyebolt.
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Fig. 50.

CASE SHOT, MARK .I, FOR B.L., 5-INCH.

STUD rug

IRON RI r16:

PAPER SHOT,

Paper shot are intended for use in the Land Service, to be fired
from guns which cannot, owing to their position, fire Service pro-
jectiles in time of peace. They are used when specially ordered, to
test the mounting, &c. They are designed to cause the same amount
of recoil as a Service projectile, and to break up in the bore. The
heavier shot are made in fractional portions.

They are to be fired with powder charges oniy (except when special
permission is given for firing with certain cordite charges), and have
the words "not to be fired with cordite" stencilled with white paint
on the body.

The body is made of wood pulp sufficiently strong to stand loading
and slinging when filled, the ends being strongly secured by oak pins
and glue ; the shot is coated with black japan lacquer, and is filled
with small shot and sawdust. Earlier marks were made of papier-
mach 6.
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Fig. 51.

SHOT, B.L. OR Q.F., PAPER, ESIPTY, 6-1NCH, WITH BUNG, WEIGHT,

FILLED, 120-1,B.



Ins.
35.2
34.6
33.16

23.6

20.1

12.3

13.91
14-9
11.45

9.45

8.6

Weight.

Remarks.

4
1

 Staybolt up the centre, and
fitted with hole for eyebolt.

No hole for eyebolt.
Fitted with hole for eyebolt.

Copper ring at base,
Do.

Do.
Do,
Do.

Do.

Copper ring at base fitted with
handle becomes Mark 1*.

Contents.

Nature.No.

Lbs. ma. Lbs.oza. Lbs. oz.s.
414 0 714 0 21	 0
254 8 SOO 0 15	 0
207 0 380 0 11	 0

117 0 210 0 8	 0

61 9 100 0 3 0
30 10 60 0
32 34 50 0 IS

30 16 50 0 1	 8
23 2 50 0

1 9 30 0 3 p.c.

16 -5 25 0 0 12

9 4 12 15 0	 6

246

433
185
300

314

828
528
414

488

207
245
450

Do. (34 per lb.)

8-oz. sand shot
Do.
Do.

4-oz. sand shot

Do.
2-oz. sand shot
Mixed metal
balls (14 per
lb.)

Do.
2-oz. sand shot
Mixed metal
balls (14 per
lb.)

Do. (164 per lb.)

6
6
6

6

6

4

4

a

3

3

2
2
2

2

1
I
I

.

1

6
6
6
6

3

8

3

TABLE No. 24.—Shot, B.L. aid Q.F. Case.

Calibre.
.411-1

S
e 6

cL4

-It

A

12-inch (Light)	 ...	 I 4674 11.88
10-inch	 ...i	 I 7980 9.93
9.2-inch	 ... I 4658 9.08

8-inch 4523
4792

7-891
7.89

G-inch I 4226 6.94
5-4-inch Howitaor... I 5/9/98
6-inch	 ... 4376 4.05

5-inch ]lowitzor I 8234 4-96
Do. II 9515 4 , 97

I 3.95

4-inoh I 4285 3.96

12-pr. I f' 51461
1 8108 2.96



TABLE No. 24. —Shot, B.L. and Q.F. Case—continued.

2.9

2.97
This

2.98

2.72

2.941

2-941
2.941

Contents.

o °..11
o

43

Weight.

Remarks.Balls.

No.	 Nature. Z <I
f&

Same as Mark I Copper ring at base,. fitted with
handle.

300 Mixed metal balls
(34 per lb.)

3 I 8 13	 12	 8 0	 6 Corrugated in three pieces. For
use with cordite.

290 Do.	 do. 2 1 — —	 12 14 Base sorewed to body.
k with two partial perfo rati ons in base for N.S.

290 Do. (34 per lb.) 2 1 — 8	 9	 13	 4 Base pressed into recess in
body.

211 Do.	 do. 2 1 — 6	 3	 10	 0
Mixed metal-

(28 per lb.)
35,5

{

140
170 (34 per lb.) } 3 - 11	 4	 15	 0
45(36 per lb.)

404 (41 per lb.) 6 - — 9 12	 15 0	 —
330 (41 per lb.) 6 8 0	 13 0	 —

2.95-inoh Q.F.	
1{ 10898

15804

Do.	 If 11979
Do.	 HI 16009

Do.	 IV 8736
Do.	 IV* 10283

9458}
Do.	 VI 9815

11027
10-pr.	 — 11021

III

U

-r]
A

7570

8235

C)a.

8.9

9
is Mar

11-95

10.45
9.23

8.9

8.3

Calibre.

12-pr.

15-pr. or 12-pr.
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"'ROOF SHOT.

Proof shot are of forged or cast steel, cylindrical in shape, so that
they shall not penetrate too far into the butt.

They have the same driving band, and are of the same weight as
the Service projectiles.

SHOT, FLAT-HEADED N ) .

Shot, flat-headed, are similar to proof shot, but are made of cast
iron.

They are used for firing full elevation rounds at gun trials on ships.
They are issued for all Naval guns, 3-inch to 15-inch.

SECTION (" F.") PRACTICE PROJECTILES.

PRACTICE OVER SEA RANGES.

For practice over sea ranges the following projectiles are used :-

(1) Practice shot as a rule.-
(2) Common-pointed practice shell of cast iron filled, with salt,

until existing stock is used up.
(3) Old Palliser shot ..
(4) Old A.P. shot	 .. I No longer required and sen-
(5) Old common shell filled	 tented for practice.

with salt ..
(6) Service shell, emptied and filled with salt, or with bursting

charge wetted.

Filled Service shell, except Q.F., 12-pr., 4-inch and 4'7-inch,
when fired at practice are not to be emptied, but the powder will
be wetted, not more than four days and not less than two days, before
the shell are required for firing.

After the bursting charge has been drowned, the shell must be
placed on their bases, with the plugs removed, for a few hours, to
allow any surplus water to drain off.

Sufficient wetted powder should then be removed to bring the
shell to correct weight.

The fuze-hole thread should be carefully cleaned and the plug
lubricated before being replaced.

If the plug cannot be removed, shell may be fired at a drifting
target, but not at a towed one.

Q.F., 12-pr., 4-inch and 4'7-inch powder-filled shell to be fired
at practice from " Fixed armaments " will be emptied and brought
up to weight with salt cake, dust shot, iron turnings, &c.

Practice projectiles for Q.F. guns. —All practice projectiles having
base plugs will, before being fired from Q.F. guns, 12-pr. and up, in
both Land and Naval Service, have the key hole fitted with a wooden
plug to prevent the lid of the cartridge from taking a seating in the
plug.
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PRACTICE OVER LAND RANGES.

Field guns fire their Service shrapnel shell for practice.
B.L. howitzers, B.L., 60-pr., and the 4'7-inch Q.F., on travelling

carriage, fire a cast-iron common shell for practice. These shell are
velvrilled internally and take a bursting charge of shell L.G. powder
which is enclosed in a dowlas bag ; 7-dram primers are used. (See
Fig. 52, which shows an empty cast-iron shell for the B.L., 60-pr.)

Fig. 52.

SHELL, B.L. COMMON, 60-PR., MARK II, CAST IRON.
(FOR PRACTICE.)

Scale 1.

SnELL, FILLED PITCH AND POWDER.

The 5-inch and 6-inch howitzers fire old iron common shell, or old
lyddite shell, partially filled with pitch ; on top of the pitch is a
blowing charge of L.G. powder in a shalloon bag ; 7-drain primers
are placed next the fuze-hole. They are for use in temperate climates
only.
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Fig. 53.

PRACTICE SHELL FILLED wiru PITCH AND POWDER,

SHELL' FILLED WITH SMOKE-PRODUCING COMPOSITION.

A new design of practice shell has been introduced for the (IF.,
4 . 5-inch howitzer.

The shell is intended to represent shrapnel.

SHELL, Q.F. COMMON, 4' 5-INCH HOWITZER, MARK I ILI.

The shell is made of cast iron. It is prepared to take fuzes or
plugs of the 2-inch gauge, and is filled with smoke-producing com-
position stdmmed in around a central burster of R.F.G. 2 powder
contained in a batiste bag, which is enclosed in a paper cylinder and
is removable.

The shell is issued plugged, and is painted black with two yellow
bands around the body. The " Plug, fuze-hole, 2-inch, No. 1, Mark
II," is used. The fuze used is the T. and P. No. 82.
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Fig. 54.

—	 Ping fuze-liole, 2-inch, No. I,
Mark

— Silk loop.
—	 Steel collar.

Datiste tag stitched to glazed
board disc and filled with
R.F.G.1 powder.

— Composition beeswax.

- - Fine white lapel' discs.

- - Paper cylinder.

— Smoke composition, afoot UI
oz., stemmed in.

-- Choked with silk sewing.
- Contlaisit bolt heeawax.

SECTION (G). MARKINGS ON PROJECTILES.

(See also Regulations for Army Ordnance Services.)

A. PAINT MARKS.
(1) Tips :—

Shot (except case)—To have white tips. Capped shot to
have the cap painted white.

Common shell (except lyddite)—To have black tips.
Shrapnel shell—To have red tips.

(2) Ends :-
Case shot containing chilled-iron balls—To have a white

disc painted on the end.



SterShell	 LvobirE.
Without kit plasErf.

I&
Plugged.	 Steel	 Steel.

. "blear: 1

DK	 ,, El

1
4":, I&

Pointed Com.Shell A,PShell.

1111.-	 111.•

R.BLPrctjectiles coated with leadare not to be painted oven the lead coating, except as provided for base and shoulder.
Navel Projectiles suitable ogly for use with Q.F. 12 Pr 12 and 8 curt. Guns to be painted lead colour.
Projectiles fitted with a Cupro Nickel driving band have a white band ji"in width immediately above the driving band.

, (15 Pr Shrapnel shell body to be painted lead, and plug, Black.
'1" 13 An and /8 Pr Mark /1 Shrapnel shell, bodies to bepeinted lead colour.
4) Pointed common shell fbr Practice will be similarly marked.
* Nit Plaster regained with N9I Mark I plug only.

+ 1Practice prqjectiles .(exoept those nefenned to in fbotnote **), width of Yellow band to be 2 inches for 6 inch and over and
t/ inch fbr under 5 inch to 3 Pr.
iCommon Practice shell filled with Pitch and Powder or with smoke producin,Q mixture to represent shrapnel will
have in addition two yellow bands. The bands will be inch wide and rinch apart Thr 6 inch shell, and I inch

Uwide and inch apart At , shell below 6 inch.
Projectiles B. L.12 inch and 13%5 inch will be stencilled	 in 3 places nually spaced round the projectiles
to indicate centre of gravity when filled.

DISTINGUISHING MARK	 HOT AND HELL .
EMPTY.

PuidedeoniSleil. A‘P.Shell	 A .PShot	 Peactice Shoe Practice Shot. Cane Shot. Special Coaa Shot
1(.00 Balls. Chilled Iron Balls

Not to be ..:ArArl

enA
FILLED,

ace page

Steel.	 Steel	 steel	 + iron
6 Pr

=.L ;81	e 	 SwiftBUIN

134

a

(.2)

Shrapnel.	 Practice Shrapnel eccomonahell.
Iron or Steel

+

LYDDITE.
Common Shall. PracakeCoaShe/l. Common Shell. 	 Droll

Iron.	 Steel.	 +

PLAN.

conorSteel	 ±	 Iron.	 steel.
%T.	 Abt ooptien' *mho to 	 *

Shrapnel. PeacticeShAepel Common Shill. Common Shell.

A&

1



. Additional Markings.

"Gun " or "Howitzer."
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(3) Bands:—
Steel projectiles (except star, shrapnel, high explOsive and

lyddite)—To have a white band round the head.
Armour-piercing shell—Two white bands round the head.
All filled shell—To have a red band round the head.
High explosive shell to have a red band round the body.
All projectiles with cupro-nickel driving bands—To have

a white band round the body immediately above the
driving-band.

Practice projectiles—To have a yellow band. round the body.
Pitch and powder and smoke composition practice shell—

To have two yellow bands round the body.
Lyddite shell, empty, for drill—To have a black band round

the body.
(4) Bodies :—

All lyddite and high explosive shells to be yellow ; B.L.,
15-pr. shrapnel, Q.F., 13- and 18-pr., Marks II and III,
shrapnel shell, and 12-pr. ; projectiles (except lyddite)
suitable for 12- and 8-cwt. guns only, to be painted lead
colour ; all other projectiles to be black, excepting case
shot, which will not in future be painted.

(5) Star :—
Star shells to have a star in red, on a white disc, on the

shoulder.
(6) Numeral and calibre to be stencilled on all projectiles, both

Naval and Land Service above 6-pr. (except fixed
ammunition).

Four-calibre head projectiles have the letter " A " after
their numeral.

B.L., 6-inch projectiles of strengthened design introduced
for Mark XlI gun to have letter " Q " after numeral.

Shell prepared to take night tracer to have " N.T." after
numeral.

Descript ion.

13.5-inch	 ...

9.2-inch lyddite and practice shot...
6-inch howitzer ... „,
4-inch ...
6-inch

10-inch, Marks VI to VII guns ...
7.5-inch, Marks III to IV* guns ...
12-pr. (Land Service)
L2 and 14-pr. in Naval Service, suitable

only for 12-pr., 12 and 8 cwt. guns
12 and 14-pr., suitable for all 12-prs., and

12-pr. guns
G. and 3-pr. annealed shell ...

" Special."

12 or 6 cwt., as the ease may he.
" I " 	

} 12-pr., 12 and 8 cwt.
" 12- and 14-pr."

" A"
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(7) The word " sand " or " salt " to be stencilled on the body
in white paint if a shell is filled with sand or salt for practice.

(8) The following additional markings will be shown on all shell,
excepting 6-pr. and 3-pr. Q.F.

(a) The word " fuzed " if the shell is fazed.

(b) The monogram of the filling station. (See para. 42,
Regulations for Magazines, &e.)

(e) The date of filling.
(d) The nature of powder with which filled. e.g., P., Q.F.,

L.G. (except shrapnel shell).
(e) The marking " Dead weight" or " actual weight,"

except shrapnel, star, practice, and fixed ammunition.

(f) The letter " N " on the bodies of all Naval projectiles
to be stencilled over the " N " which has been stamped
on.

(g) If the shell is fuzed with a base fuze, the head of the
fuze, or where an Armstrong base fuze is used, the
lead cap covering the fuze will be painted red.

Fuzed A.P. lyddite will have the " plate cover " painted
red.

(h) Projectiles for B.L., 12-inch, 13.5-inch and 15-inch

will be stencilled -0 in three places equally spaced

around the projectiles to indicate the centre of gravity
when filled.

(9) The following markings will be stencilled on projectiles designed
to take day tracers :-

Distinguishing mark.

When a projectile is fitted for day tracer but
is not filled with tracer liquid.

When a projectile is fitted for day tracer and
filled with tracer liquid.

(10) The following markings will be stencilled on projectiles
designed to take night tracers :—

When fitted with night tracer.

When fitted for, but not with, night tracer.

When fitted with combined tracer fuze.

When fitted for, but not with, combined tracer fuze.
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(11) If for Colonial Service :—
" A.N." for Australia. (Naval.)

(Land.)77

" N.Z." „ New Zealand. (Naval.)
" N.Aa" „ „ 77 (Land.)
" C.N." ., Canada. (Naval.)

(Land.)
" ,"	 „ South Africa.

(12) For special distinguishing marks stencilled on lyddite shell,
see page 200.

(13) Shell which have been emptied will be marked on the head
with the letter " E " in white paint, and also the monogram
of the station.

(14) Shell which have been examined as to condition of bursting
charge, &c., will be stencilled " Exd," date of examination
and the mono gram of the station.

(15) Shell to which external repairs (including re-painting) have
been carried out are to be stencilled " Repd," date, and
monogram of station.

B. MARKINGS STAMPED ON PRO,MCTILES.

The markings are generally stamped on the base, but in the case
of fixed ammunition the markings will be found on the body above
the driving band :—

(1) Calibre and numeral.
(2) Manufacturers " initial " or " Trade Mark."
(3) Date of completion of manufacture.
(4) " Gun " or " Howitzer."
(5) " H " or " L " = denoting Heavy or Light Shell.
(6) " C.S." or " F.S." = denoting Cast or Forged Steel.
(7) " A.P." = denoting Armour-Piercing.
(8) " P "	 denoting Practice Shot.
(9) " A " after numeral = denoting 4-calibre head.
(10) " Q " after numeral = denoting Shell specially made to

stand pressure of 6-inch, Mark XII gun.
(11) B.L., 7 '5-inch and B.L., 10-inch projectiles for H.M.S.

" Swiftsure " and " Triumph " are stamped as follows :-
7 . 5-inch " Marks III and IV guns."
10-inch " Marks VI and VII guns."

(12) A on 3- and 6-pr. annealed shell.

The letter " N " is stamped on the body of all Naval projectiles.

All projectiles are stamped with broad arrow " 4 " and various
work marks in definite positions by the inspectors.

The work marks generally consist of one or. more letters.
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Mn III
DEAD WT

FUZED
w

2-09

N

Stamped.
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Fig. 55.
MARKING STAMPED AND STENCILLED ON COMMON—POIKI'ED

Stencilled.

'White band denoting steel.
Red band denoting " filled."

Calibre of gun.	 1
{Pith

" II " for heavy shell.	 white
11711 nt, .

Mark of shell.

Dead weight (on hack).

If shell is fuzed.

Monogram of tilling station.

Date of filling	 .5
g,

Nature of powder, "P "
mixture.

Naval Service.

Calibre of gun.

Date of completion.

Mark of shell,
" ft " for heavy sh, l1.

" C.S." for vast step

Manufacturer'e Initials
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Fig. 56.

MARKING STAMPED AND STENCILLED ON CAPPED ARMOUR-PIERCING

SHELL.

Stencilled.

Calibre of gun. I
" If " for heavy With

shell.	 white
paint.

Mark of shell.
"A " for 4-calibre head.

Stamped.

12-1N.H

MK V A

DEAD WT	 Dead weight.

W" monogram of
filling station.

3-12
	

Date of filling.

L.G.	 Nature of powder.
(Large grain.)

FUZED

N

Calibre of gun and
Mark of shell.

Manufacturer's
Initials.

" If " for heavy,
" L " for light shell.
" KS." for forged

steel. "C.S." for
cast steel.

Date of completion.

Denoting armour-
piercing shell.

White Land.
Red baud.
White hand.

If shell is fuzed.

Naval Service.

(B 11123)



Red tip denoting shrapnel.
Red band denoting filled.

Nature of gun. }In white!peint.Mark of shell.

Monogram of filling station.1 Red point.Date of filling.

Calibre of gun.
Mark of shell.

F,S.= Forged steel.
Manufacturer's initials.

Date or completion of manufacture.
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Pig. 57.

MARRING STAMPED AND STENCILLED ON SHRAPNEL SHELL.

Stencilled.

Stamped.
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Dead ha
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MARKING STENCILLED ON LYDDITE SHELL.

61N. GUN
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27- -4 - oe
With 71-ram

EXPLDRS

Lot 42
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Dead Wr,
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Lot -16
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Some Former Markings on Projectiles.

The markings are changed from time to time ; the following old
markings will be met with :—

(1) The weight of a shell empty stamped on the driving band.
(2) The weight of the shell, filled, or " dead weight," stencilled

close above the driving band, instead of on the shoulder.
(3) The markings R 4 L stencilled on the bodies of the filled

shell ; this denoted " Royal Laboratory."
Projectiles filled in the R.L. are now merely stencilled

" W " (Woolwich).
(4) The word " Bag " (meaning that the bursting charge was

contained in a bag) and a red " disc " (meaning that the
shell contained 7-dram gunpowder primers) were formerly
stencilled on common, common pointed, and A.P. shell.

SECTION (H).—PACKING OF B.L., B.L.C., Q.F. AND Q.F.C.
PROJECTILES FOR TRANSPORT AND STORAGE.

TABLE 25.

Nature of Ordnance. Nature of
Projectile.

How packed for

Transport. Storage.

(a) Naval and Land Service.
(i) All natures ... " Fixed "	 am-

munition
Boxed Boxed.

B.L.. Q.F. or Q.F.C.,
5-inch and under	 ...

(iii) All natures

Common pointed
Armour piercing
Star shell

} Boxed

Boxed

Boxed or in bulk.

Stored in bulk except
8-inch spherical which
are boxed.

(b) Naval Service,
Q.F.,	 B.L. and Lyddite	 com-

Q.F.. 4-inch mon, if fuzed	 Boxed Boxed.
Q.F.,12-pr. and 14-pr. ... Shrapnel	 ...'

 

(c) Land Service.
All natures

  

(i) All natures in Horse,
Field and Heavy
Batteries,	 except
B.L., 60-pr.

(ii) B.L.,6-inch Howitzer
in Siege and Terri-
torial Artillery
B.L., 5-inch, 4-inch,
10-pr. and 2.75-inch,
Q.F., 4.7-inch and
2.95-inch guns in
Movable Armament,
Mountain and Terri-
torial Artillery

(iv) B.L., B.L.C. and
Q.F.,15-pr., and B.L.,
12-pr.

         

All natures

All natures

      

-Boxed

 

Boxed.

MI natures

                        



  

TABLE 25—continued.

   

Nature of Ordnance. Nature of
Projectile.

How packed for

Transport.	 Storage.

              

(e) Land Service—eontinued.
...f)	 [

slings jt
or

boxes

(v) B.L.,60-pr.,in Heavy All natures
Artillery

(vi) B.L.C., 6-inch, in All natures
Siege Artillery

(vii) B.L., 5-inch limit- All natures
rer in Territorial Ar-
tillery

(viii) Q.F., 4.7-inch and Lyddite common
under in Fixed Arma- plugged
ments

In slings or boxes.

In slings or boxes.

Shells which on mobili-
zation will be carried in
limbers and wagons
(and are not so stored
during peace) will be
stored in bulk. Those
which will be carried in
hired wagons will be
stored in slings or
boxes. Of the shells
which are stored by
A.O.D., and are not
included in the above,
50 per cent. will be
stored in slings or
boxes, and the re-
mainder in bulk.

Boxed or in bulk when
stored by A.O.D.

In bulk when in R.A.
charge.

Boxed 11

PROTECTION OF PROJECTILES WHICH ARE TRANSPORTED AND STORED

IN BULK.

The following projectiles which are transported and stored in bulk
will be protected as follows :-

Naval Service.
(a) All shell with fuzes, base percussion, large, with steel protecting

plate, need not be protected. For the protection of large
base percussion fuzes without steel protecting plate, a fuze
protector, which consists of a dished iron disc with two
projections which engage in the wrench holes of the fuze,
should be used. When these fuze protectors are not available
" Protectors, projectile " should be used for transport, these
being removed before the shell is stowed.

(b) Uncapped A.P. shell will, in transport, be fitted with " Pro-
tectors, projectile."

(c) All B.L. and Q.F. projectiles with the driving band with
gas-check will have one grummet on each side of the gas-
check portion of the band to be kept on in store and where
possible in the shell rooms.
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(d) Filled and fazed A.P. lyddite shell have the fuze protected
by the " Plate cover."

(e) Transport and storage of shells fused with base fuzes.—Shells
fazed with base fuzes No. 11, Marks I and II, without " Fuze
protectors," must never be placed, either temporarily or per-
manently, with the point of one against the base of another,
and the fuze protectors should never be removed during
transport so long as there is the least risk of the point of a
projectile coming into contact with the base of a shell having
a base fuze. Special precaution will be taken to prevent
movement of base fazed shells during transport.

SECTION (I).—DRILL SHELL.

Drill shell are issued for S.L. guns, 30-pr. to 15-inch,and for 6' 4-inch
and 6-inch B.L. howitzers.

No more drill shell for the B.L., 9'2-inch will be made. Where
drill shell are not already provided for B.L., 9'2-inch guns, one
Service cast-iron, common, nose fused shell per gun will be set apart
for drill purposes and marked " Drill " in one-inch white letters round
the nose, so as to ensure the same shell always being used. This
shell is to be rammed home at the first round only, and local arrange-
ments made for extraction at conclusion of drill (for this purpose a
light spar may be required).

Drill shell are not issued with the equipments of the B.L., 2 '75-inch,
B.L., 12-pr. of 6 cwts., B.L. and B.L.C., 15-pr., nor for Q.F., 4'5-inch
and 5-inch B.L. howitzers.

The drill shell for the B.L., 30-pr., for the B.L., 4-inch, and for the
5' 4-inch howitzer are made of cast iron, fitted with gunmetal bands
to prevent injury to the rifling in loading and unloading. The nose
is bushed similar to the common shell and the base is fitted with a
gunmetal plug hollowed out to form a bridge for the hook of the
extractor to engage with. A groove is formed between the front
end of this lug and the body of the shell to take a rope grummet
which prevents the shell being rammed too far home.

Shell, B.L. drill, 6-inch howitzer, Mark II, are similar to the above,
but are fitted with a steel plug instead of one of gunmetal.

The shell, B.L. drill, 7 . 5-inch, Mark I, and the Shell, B.L., or Q.E.
(11.0, 6-inch, Mark V ILI (see also Drill shell for Q.F. 6-inch),
are similar to the drill shell already described, but the groove formed
between the gunmetal base and the tower metal band is bound with
spunyarn as shown in Fig. 59.

The binding of spunyarn should be well smeared with Russian
tallow before the shell is taken into use, and again when necessary
to prevent difficulty in extraction.

Should the spunyarn binding require renewal it may be carried
out as described in para. 12553, L. of C. in War Material.

The Mark IV drill shell for the B.L., 6-inch gun had a rope grummet
instead of the trapping of spunyarn.

Existing B.L., 6-inch, Mark IV, drill shell will be bound with spun-
yarn locally and a 1 *1 added to the numeral.
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Shell, B.L. drill, 6-inch, Naval, Mark III, is made of gunmetal
and has no rope grummet or frapping of spunyarn. The hollow in
the base has a bayonet joint recess to receive the extractor when

Fig. M.

SHELL, B.L. DRILL, 7 . 5-INCH, MARK L

the latter is employed in withdrawing the projectile. It is brought
up to the weight of a Service projectile with lead ash.

The drill.shell for the B.L., 9 '2-inch, 10-inch, 12-inch, and 13 . 5-inch
are made of cast iron of about the same dimensions and weight as
the Service common shell ; they are filled with salt and the hole in
the base dosed by a large gunmetal screw plug which is recessed, a



PLAN OF BASE.
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Fig. 60.

DRILL SHELL FOR Q.V. GUNS.
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bridge being formed across the recess for the extractor to engage
with when withdrawing the shell. They are fitted with two gunmetal
bands—one near the base, the other at the shoulder. The base end
of the shell is turned down and screwed to take a gunmetal ring which
projects over the side and prevents injury to the gun in loading.
A groove is formed round the junction of this gunmetal ring and the
body to take a rope grummet which prevents the shell jamming
when rammed home.

The shell are fitted with a hole in the side at the centre of gravity
to take the " Bolt, eye, lifting."

In future manufacture of drill shell for Land Service the eye bolt
lifting hole will be dispensed with,

A common-pointed shell weighted with salt, and stencilled near
the point with the word " DRILL " is used fox drill purposes with
the B.L., 9 . 45-inch howitzer.

Drill shell for the 4i-inch, 4-inch and 6-inch Q.F. guns (see also
Shell, B.L. or Q.F. drill, 6-inch), also the 5-inch B.L.C. are made of
wood, brought up to weight of the Service projectile by a lead core.
They are fitted with a bolt which passes through the centre of the
shell ; the front end of this bolt screws into a gunmetal nut which
forms the point of the shell,

The base is of gunmetal, having a recess in which is formed a
slot to receive the " T " shaped projection of the extractor. Two
bands of copper are fitted to the shell ; the rear band is sufficiently
large to prevent the shell being rammed home too far.

Shell, Q.F. Drill, 12-pr., Ataxic II.

The drill shell for the 12-pr., Q.F., is made of gunmetal of the
same diameter and weight as the Service projectile, except that
instead of being fitted with a driving-band the diameter is increased
near the base to prevent the shell being rammed home too far. The
base of the shell is closed by a plug recessed to receive the hook of
the extractor.

SECTION (J).—CAUSES OF BLINDS AND PREMATURES.

BLINDS.

The fact of a fuzed shell failing to burst may be generally attributed
to some fault in the manufacture of the fuze, or in its preparation, but
it may also be due to the shell not being properly filled, a damp bursting
charge, damp exploder, or a dirty shrapnel primer. " Graze " per-
cussion fuzes will cause blinds if the shell is not sufficiently checked.
The most trying conditions for a fuze of this description are a heavy
shell with a high velocity and a small angle of incidence, since a heavy
body moving at a high rate of speed is more difficult to check than a
light one.
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To sum up, we may divide the probable causes of blinds into two
classes :—

tt Due to Shell.

(I) Empty, or shell not properly filled.
(2) Damp bursting charge.
(3) 7•drain primers omitted.
(4) With shrapnel, a dirty or defective

shrapnel primer.
(5) With lyddite, damp or defective

exploders.

Due to Fuzes.

(1) Fuze not properly prepared.
(2) Fuze used in a gun for which it

was never intended.
(3) Defective fuze.
(4) With graze fuzes, angle of descent

too alight, and shell not sufficiently
checked on graze.

PREMATt3RES.

Premature explosions are even more serious than blind shell, and
it is difficult to over-rate the importance of getting rid of them,
especially with high explosive shell.

A premature may be due to a weak shell breaking up in the gun,
or to the penetration of gas into the shell through a flaw. It may
also be due to the ignition of the bursting charge due to the distortion
of the shell, or from friction or shock of discharge.

Distortion may be due to (a) oil in the bore ; (b) weakness of the
shell walls :-

(a) The oil collects in front of the driving band as the projectile
travels up the bore and, as it cannot escape, forces in the
walls of the shell.

(b) The walls of the shell being unable on firing to withstand
the pressure acting on the base, bulge outwards.

These two forms of distortion are termed " set in " and " set down "
respectively.

It appears to be conclusively proved that prematures may occur
from shell not being properly filled, and also from the great friction
due to the rotation of the shell and the powder setting back on shock
of discharge.

For this reason the insides of shell are either velvrilled or varnished,
to give them a smooth surface.

As an additional precaution, burster bags to contain the charge
are used with practically all powder-filled common and armour-
piercing shell, except the smallest. The necessity for these bags has
been demonstrated on several occasions when shell have been fired
without them.

With time fuzes, apart from defects of manufacture, a premature
may occur in metal fuzes from the time ring not being clamped down,
when the flash of the burning composition could travel round the
underside of the ring.

With graze percussion fuzes a rebound action may be set up by
the shock of discharge, which might throw the detonator against the
needle. To check this action, a spiral spring is placed in all modern
fuzes between the pellet and the body of the fuze,
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There is also the fact that a very light shell may be checked by an
irregularity in the bore of the gun, sufficiently to set the fuze in action.

With direct action fuzes prematures are less likely, and the cause,
if one does occur, is more obscure. Placing a disc of tin foil under the
detonating composition was found to have a great effect in preventing
prematures.

Base fuzes have introduced additional causes for prematures from
failures due to a weak fuze, or from the penetration of gas into the
shell between the fuze and the body of the shell, or between the
pressure plate and the fuze body.

To sum up, the probable causes of prematures may be divided
into two classes :—

Due to Shell.

(1) Bad lacquer.
(2) Grit in shell.
(3) Burster bag omitted.
(4) In shrapne], a rusty tin cup.
(6) Weak or defective shell.
(6) Shell not properly rammed home.
(7) Obstruction in the bore.
(8) Oil in the bore.

Due to Fuze.

(1) raze not property prepared.
(2) Fuze used in a gun for which it

was never intended.
(3) Defective fuze.
(4) Penetration of gas through or over

the fuze,

SECTION (K).—STORES USED IN CONNECTION WITH SHELL.

BAGS, BURSTER.

Bags, burster, are used with common, common-pointed, and A.P.
shell, 4-inch and above.

For common shell they are made of dowlas. Common shell filled
through the base have the tip, while those filled through the nose
have the neck and shoulder of the bag made of shalloon. Shalloon
is used to lessen the resistance to the penetration of the flash from
the fuze.

With heavy natures, " collar cloth " is employed at the shoulder
of the bag to form a cushion for the powder as it sets back on the
shock of discharge.

The burster bags for common-pointed shell are also made of dowlas,
with a neck and shoulder of shalloon.

For armour-piercing shell the burster bags are made entirely of
" lasting cloth," a material much closer in texture than dowlas, the
object being to prevent the bursting charge, if dusty, from working
through the bag.

The burster bags for A.P. shell were formerly made of dowlas,
and such bags will still be net with.

Burster bags for shell filled with " pitch and powder " are made
of shalloon.

Burster bags for iron or steel shells or different marks of shell
of the same calibre are not interchangeable, as the capacities of shells
of different material may vary considerably. The bags have the
numeral, nature of shell, and contractor's mark on them.



-41 Leather washer.

— —46 144 threads per inch.

-- M.G. , powder.

▪ 46 Shaltaan dime.

— Brass v.-6611er •LF14-inch thick.
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The following shows the marking on burster bags :—

	

R L	 R L
I	 II

	4-in.	 9.2-in.
B.L. or Q.F.	 B.L.

	

Common	 Armour-

	

Pointed.	 Piercing.

	

Heavy.	 Marks I to
III Shell.

BAGS, PRIMER, 7 DRAMS.

Bags, primer, T drams, Mark I, are small shalloon bags containing
7 drams of F.G. powder. Two or more of these primers are inserted
in all common, common-pointed and armour-piercing shells filled with
bursting charges of powder in bags, to facilitate igniting the bursting
charge and to fill up the shell.

PRIMER, SHRAPNEL SHELL, MARK III.

This primer is made of brass, solid at the top, with a conical cup-
shaped recess ; the bottom of the cup is perforated with three small

Fig. 61.

PRIMER, SHRAPNEL SHELL, MARK 311.

Full Size.

holes, communicating with loose powder, with which the body of the
primer is filled. The bottom is closed by a thin brass washer covered
with shalloon.

There is a slot in the head for the screwdriver, and a leather
washer is placed under the shoulder.

The Mark H had a smaller head, and had no leather washer under
the shoulder.

Fum-HoLE.
Wad, fuze-hole, G.S., Mark III is made of papier-mach& and

has a hole in the centre covered by a thin disc of black shalloon
cemented to one side. It is used with 4-inch B.L. shrapnel, Marks V
and VI, and the 4•7-inch Q.F., Mark IV shrapnel to prevent the
powder from working up into the fuze-hole of the shell. The side
covered with shalloon is placed downwards in the shell.
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Wad, fuze-hole, 2-inch, Mark IINI is made of millboard similar
to the Wad, fuze-hole, G.S., Mark III, but larger in diameter. It is
used with Naval shrapnel having the 2-inch fuze-hole.

FUZE PLUGS.

Plugs used with Nose-Fuzed Shell.

For all shell with G.S. gaugePlug, faze-hole, G.S., with loop,	 (except lyddite), carried inMark I. limbers, &c.

without For all shell with G.S. gauge
(except lycldite), not carried
in limbers, &c.

without {G.S. plug with flange and washer
for old common shell in N.S.

Plug, fuze-hole, G.S.,
loop, Mark I.

Plug, fuze-hole, G.S.,
loop, Naval.

Plug, fuze-hole,
Mark I.

Plug, fuze-hole,
Mark I.

Plug, fuze-hole,
Mark I.

Plug, fuze-hole,
Mark I.

Plug, fuze-hole,
Marks Ito III

For lyddite shell, 2 . 75-inch,
Special, No. 1, 4.5-inch howitzer and above,

except those taking No4.18
and 44 fuzes.

Special, No. 2, {Steel plug, used with empty
lyddite shell to protect nose.
(Special to India.)

Special, No. 3, J For all lyddite shell taking
Nos. 18 and 45 fuzes.

Special, No. 4, f For Mark I lyddite shell for
Q.F., 3-pr.

Special, No. 4A, For lyddite shell, Q.F., 3-pr.,
except 3-pr., Mark I shell.

Plug, fuze-hole, 2-inch, No. 1,
Marks I and II (Mark I white
metal ; Mark II, forgeable
alloy).

Plug, fuze-hole, 2-inch, No.
Marks I and II.

For shrapnel for B.L., 2 • 75-inch,
Q.F., 13- and 18-pr., 4 - 5-inch
howitzer. Common shell,
4 . 5-inch howitzer.

For all shrapnel having 2-inch
gauge ;except B.L., 2 . 75-inch,
Q.F., 13- and 18-pr., and Q.F..
4 . 5-inch howitzer.

Plug, fuze-hole, G.S., with loop, MA I I L I is a conical plug
without shoulder, having a square hole in the head to take the G.S.
key, and a loop of tarred white line about 11. inch Long ; the loop
facilitates extracting shell from limbers.

Plug, fuze-hole, G.S., without loop, Mark 1 1 Cr 1 differs from the
above in having no loop.

Plug, fuze-hole, G.S., without loop, Natal, Mark II j N has a
flange '19 inches wide, under which is a leather washer, soaked in
ozokerine, to make a water-tight joint.



MARKS II AND III.

Fig. 62.

PLUGS, FUZE-DOLE, SPECIAL, NO. 1.

MARK I. *
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PLUGS FOR LYDDITE SHELL.

Plugs, fuze-hole, Special, No. 1.—The latest mark is Mark III ; it
is secured after having been screwed home, by being stabbed in three
places at the top of the flange. The Mark II plug is identical in
dimensions with Mark III, but the metal of which the plug was manu-
factured was not free from traces of lead.

The Mark I plug is flat on top, and so cannot be secured by stabbing.
The Mark I plugs have now been altered (to enable them to be stabbed)
by turning a groove round their upper surface ; such plugs are known
as Mark I.*

It was the introduction of stabbing the plugs that rendered kit
plasters unnecessary.

Plug, fuze-hole, Special, No. 2, Mark 1 I S.1. I is made of steel,
blackened, and fitted with a leather washer. It is used for the
protection of the nose of empty lyddite shell, and is specially made
for India. (See Fig. 63.)

Fig. 63.
PLUGS, FUZE-HOLE, SPECIAL, NO. 2 I S.I. I .

Scale fall size.

1,1



Plug, fuze-hole; Special, No. 3, Mark I I C I is made of the same
metal as the Plug, fuze-hole, Special, No. 1, Mark III (free from any
trace of lead) ; it is used with lyddite shell that are intended to take
Fuzes, percussion, D.A. Impact, Nos. 18 and 45.

Fig.

PLUG, FUZE-HOLE, SPECIAL, NO. 3, MARK I.

Scale Full Size.

Plug, fuze-hole, Special, No. 4, Mark I [NI .—The No. 4 Plug,
fuze-hole, special, is used with the Mark I, 3-pr. Q.F. lyddite shell.
This shell takes the Fuze, percussion, D.A. Impact, No. 19. It is
similar to the No. 3 plug illustrated above, but smaller, and the body
is not tapered.

Plug, fuze-hole, Special, No. 4A, Mark I I N 1 .—The No. 4A
plug, fuze-hole, special, differs from the above in being tapered ; it is
used with shell taking the Fuze, percussion, D.A. Impact, No. 19A.

Plug, fuze-hole, 2-inch, No. 1, Mark II I L I .—This plug is
made of " forgeable alloy " to the form shown in Fig. 65.

Fig. 65.

PLUG, FUZE-110LE, 2-1NCH, NO. 1, MARK 1Y I L I .
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Plug, fuze-hole, 2-inch, No. "1, Mark I I L I is made of white
metal. The top is convex, and projects over the screwed portion and
forms a protecting flange for the fuze-hole of the shell, and it has a
square key-hole in the top.

Plug, fuze-hole, 2-inch, No. 2, Mark II I C I is made of " forgeable
alloy " to the form shown in Fig. 66. It has a longer stem than the
No. 1, Mark II plug ; it is used with shrapnel shell having the deep
fuze-socket.

Fig. 66

PLUG, FUZE-HOLE, 2-INCH, NO. 2, MARK H ICI.

Plug, fuze-hole, 2-inch, No. 2, Mark 1 I C .—The plug, fuze-
hole, 2-inch, No. 2, Mark I is similar to the Mark II plug, but is screw-
threaded to the shoulder ; the set-screw in the nose of the shell, when
screwed home, has a tendency to damage the thread of this plug.

PLUGS USED WITH BASE-FUZED SHELL.

For filled shell taking the large base fuze,
except No. 16 ; 6-inch, and above.

For filled shell taking the medium base
fuze, 12-pr. to 5-inch (2'95-inch double
shell).

3, 1For Q.F., 3- and 6-pr., practice plugged
shell.

,,	 For empty shell (C.P. and A.P., 6-inch
and above), also old C.I. practice
C.P. shell.

Plug, base, shell, No. 5,IFor empty shell, CT., 12-pr. to 5-inch
Mark I.	 (also old C.I. practice C.P. shell).

and 3-inch.
Plug, base, shell, No. 8, Or shot (metal), preserving night tracer

Mark I.	 recess ; Q.F., 3-pr. and 3-inch.

Plugs, base, shell, No. 1, Marks I and 11, are made of gunmetal
of the same gauge as the large base fuze ; they have a recess in the
head to take the " Key No. 8."

Plug, base, shell, No. 1,
Marks I and IL

Plug, base, shell, No. 2,
Marks I to IV.

Plug, base, shell, No.
Mark I.

Plug, base, shell, No.
Mark I.

Plug, base, shell, No. 6
Mark I.	 'j For shell taking No. 16 base fuze.

Or shot (metal), preserving night tracerPlug, base, shell, No. 7, recess for all shell, except Q.F., 3-pr.Mark I.
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The Mark II plug is longer and heavier than the Mark I ; it was
introduced to conform with the new design of base fuzes (ie., No. 11,
Mark V and No. 15, Marks II and III).

Fig. N.

PLUG, BASE, SHELL, NO. 1, MARK II.

PLUG, BASE, Snyn., No. 2, MARKS I to W..

The plugs are generally similar to the No. 1 base plug, but smaller,
and are of the same gauge as the medium base fuze.

The Mark II plug is longer than Mark I ; it was introduced with
the Mark V No. 12 medium base fuze.

The Mark HI plug is -1I6- of an inch longer than Mark II ; it was
introduced with the Mark VI No. 12 medium base fuze.

The Mark IV plug differs from the Mark III in having a shorter
length of screw thread in order that the threads may not project into
the cavity of the shell.

UNSERVICEABLE Nos. 11 AND 12 EASE FUZES TO BE USED AS PLUGS.

(a) In salt filled or empty shell.
The fuzes when used for this purpose will be prepared by

removing the magazine plug and detonator, breaking
the needle and stamping the word " EMPTY " on the
base.

(B 11123)
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(b) For use in filled shell for Land Service.
The above-mentioned fuzes when ordered to be used as

plugs in filled shell will be prepared by burning out the
fuze, and in order to avoid the possibility of a live fuze
getting into a shell in mistake for a plug, the magazine
and detonator plug of the fuze will be replaced by a wooden
plug of the same size and dimensions.

Fuzes are to be stamped on the base with the word
" EMPTY."

Plug, bate, shell, No. 3, Mark I I C I is made of gunmetal to the
same external dimensions as the Hotchkiss base fuze.

Fig, 68.

PLUG, BASE, SHELL, NO. 3.

Plugs, preserving, fuze-hole, Hotchkiss, Mark I is made of white
metal and is used for store purposes only.

Fig. 69.

PLUG, PRESERVING, FUZE-HOLE, FIOTCHEISS, MARK I.

Plug, base, shell, No. 4, Mark I ICI is made of gunmetal and
resembles the Plug, base, shell, No. 1, but is much shorter, the inner
end being cut off at the termination of the screw thread.

Plug, base, shell, No. 5, Mark I ICI is similar to the last named,
but is of the same gauge as the No. 2 base plug.

Plug, base, shell, No. 6, Mark I ICI is similar to No. 1, Mark H,
but is 0 . 17 inch shorter. It must be free from lead.

Plug, base, shell, No. 7, Mark I ICI is of metal, and is used to
preserve the tracer recess in shells taking the internal tracer.

Plug, base, shell, No. 8, Mark I ICI is of metal, and is used to
preserve the tracer recess in shells taking the external tracer.
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Note.--All Plugs, base, shell, are stamped on the base with their
number and numeral, and the letter " P."

Plug, base, shell, Nos. 1,2 and 5, supplied by the trade are examined
and weighed.

Those found correct to weight are stamped with " W."
Those of incorrect weight will be stamped with " C."
Those marked " W " are suitable for storage or for firing in filled

shell, whether filled with powder or salt.
Those marked " C " are suitable for storage, but must be used in

salt-filled shell only.

SUNDRY STORES USED IN CONNECTION
WITH SHELL.

Adapter, 2-inch fuze-hole, Mark I I C I , is made of aluminium,
screw-threaded externally below the shoulder to suit the 2-inch fuze-
hole gauge, and screw-threaded internally to the G.S. gauge. It is
for use with shrapnel shell having the 2-inch gauge, to adapt them
to take fuzes having the G.S. taper and pitch.

The adapter has a slot cut in the shoulder to take the key for
inserting, or removing, and is fitted with a steel set-screw for securing
the fuze when screwed home.

Fig. 70.

ADAPTER, 2-INCH FUZE-HOLE.

Adapter, drill, 2-inch fuze-hok, Mark I C , is similar to the
above in dimensions but is made of brass or other hard metal instead
of aluminium. It is blackened externally, and is stamped " DRILL."

Boll, eye, lifting projectiles, small, Mark III, is made of wrought
iron ; it is used for raising to the loading position the projectiles
for the 9 . 2-inch B.L. to 13'5-inch guns. The Mark H bolt, eye,
lifting, had two eyes for the hook of hoisting tackle, and three grooves
were cut across the screw-thread to allow the escape of any tallow,
&c., with which the bolt-hole may be filled. (See Fig. 71.)

(s 11123)	 R 2
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Fig. 71.

BOLT, EYE, LIFTING PROJECTILES, SMALL, MARES II AND III.

Mark 131.	 Mark H.

Discs, base plug, are employed with B.L. cast-iron common shell
6-inch and upwards, and the 6-inch cast-steel common shell, Marks IV
and V, to seal the joint when the base plug is screwed home.

They are made of lead in two sizes, having a square projection
which fits into the hole in the base plug. When hammered home
they fit tightly into the undercut recess in the base of the shell.

For the size required for any particular shell, see Regulations for
Army Ordnance Services, Part II.

Grummets, projectile, sets.--Projectiles having the gas-check form
of driving band are fitted with rope grummets to protect the gas-
check portion in transport and store.

The latest grummets are made of two pieces of rope—one to go
on either side of the gas-check, each having an eyesplice at both ends.
The ropes are connected together at intervals by tarred line, and,
when fitted to the shell, the ends are secured by a lanyard of tarred
line.

The older pattern grurarnets were spliced together and had to be
forced on and off—one from the nose, and the other from the base of
the shell.

When in position they are connected by tarred line.
The size of rope used varies from 1i inch to 3 inch, and, in the case

of the heavier natures, the rope in rear of the gas-check portion of
the driving band is larger than that in front, in order to give better
protection to the gas-check lip.

Protectors, projecti le, were placed in a numbered series from 1 to 8.
No. 1 is now obsolete. The uses of Nos. 2 to 8 are shown below.
No. 2, Mark II to PT I N I B.L., 13'5-inch.
No. 3, Mark I to III I N I B.L., 12-inch heavy.
No. 4, Mark II to IV I C B.L., 12-inch light.
No. 5, Mark H to IV I C I B.L., 10-inch.
No. 6, Mark II to IV I C B.L., 9 . 2-inch.
No. 7, Mark 11 to IV I C I B.L., 8-inch.
No. 8, Mark II to IV f C I B.L., B.L.C., Q.F., or Q.F.C., 6-inch.

The protector consists of an elm block recessed to receive the point
of the projectile and fitted with a band of hoop iron in one piece,
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bent, and riveted at the bottom to a dish-shaped plate which fits
over the base of the projectile. The top of the protector is secured
to the band by two strap bolts, each fitted with studs, which engage

Fig. 72.

PROTECTOR, _L.P. PROJECTILE.

in slots at the top of the band. By engaging any two opposite studs
in the slots, the protector can be lengthened or shortened as required,
being clamped on to the projectile by the nuts on the strap bolts ;
in earlier Marks the band was in two pieces.
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Certain issues of protectors (B.L. or Q.F., 6-inch to 13 . 5-inch)
differed from the above in being provided with only two studs on
the strap bolts.

Protectors, projectile are issued to N.S. with uncapped A.P.,
and uncapped common-pointed shell. In the L.S. they are issued
with uncapped A.P. shell only.

Protectors, armour-piercing projectiles 1 C l .—There is also an
older pattern of protector designed for uncapped A.P. shot only.
It is not extensible and has no tray for the base, but the strap passing
under the base has two studs which fit into the holes of the base plug,
and so retain the protector. They have been superseded by the
protector, projectile.

Rings, lead, base plug, large and small. They are made of lead
'3-inch in thickness, and hollowed out on the under surface ; they
are intended to be hammered into the recess between the metal
adapter and the shell to seal the joint.

They are used with the earlier marks of cast-steel common and
common-pointed shell.

For the size required for any particular shell, see Regulations for
Army Ordnance Services, Part II.

Screws, preserving, eye-bolt, holes, small, Mark I ICI are used for
projectiles having eye-bolt holes in the side. Their use is to prevent
dirt, &c., filling up the hole.

Slings, lifting, projectiles, B.L., Mark .1 1 L I are used for slinging
A.P. projectiles. They consist of a band of spring steel, 4 inches
wide, having at each end a lifting eye, one being made smaller than
the other. The band fits round the centre of the projectile, the
smaller eye being passed through the larger one, and the lifting gear
attached to the former.
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SLING, PROJECTILE, B.L.,
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Slings, projectiles, B.L., are used
with B.L., 60-pr., 5-inch howitzer, and
6-inch siege guns. The sling consists
of four wood battens braced together
by two transverse bands of webbing.
A handle and base are formed by
webbing fixed to the two transverse
bands. A short length of white line is
provided to secure the projectile in
the sling. The sling, which will carry
one projectile, is for use in place of
boxes in transporting shell in wagons.

Straps, carrying, projectiles, B.L.,
5-inch howitzer, Mark 1.—The strap
consists of two stout leather straps
with iron runners attached to an iron
handle covered with leather.

There is also a similar strap issued
for carrying B.L., 5 . 4-inch howitzer
projectiles.

Selvage,es are used in the L.S. for
slinging projectiles when loading.
They are made of spunyarn and
are issued in five sizes as shown
below :—

Detail.

Designation. .g

c2

Length
(inside when

stretched straight).

No of
Strandn,

--

Selvagees— (3-thread yarn.)
in.	 in.

For	 projectiles,	 B.L.,	 or
R.M.L.-

29-inch	 ... L 29 to 30 6	 B.L., 6-inch.
36-inch	 ... L 36 to 37 12	 B.L.,	 9.2-inch,	 R.M.L.,

9-inch.
43-inch	 ... L 43 to 44 18	 B.L.,	 10-inch,	 R.M.L.,

10-inch.
48-inch	 ... L 48 to 49 27	 For General Service.
53-inch	 ... L 53 to 54 26	 B.L., 5-inch howitzer.
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CHAPTER XI1.—HAND GRENADES.

(Plate XLIII.)

Grenade, hand, No. 1, Mark I ILI consists of a brass body with
hook, cap with needle and safety pin, a cast-iron ring, a cane handle
with wood block and silk braid tail, detonator holder with detonator,
and bursting charge.

Body.—The body is made of solid drawn brass, cylindrical in
shape ; soldered to it is a hook for attaching the grenade to a waist
belt.

Around the body near the centre is a cast-iron ring, secured by a
projection on the body and solder. This ring is intended to break
up on the detonation of the charge. This ring, by its weight, ensures
that the grenade shall fall on the end which carries the cap ; the
needle is thus driven on to the detonator.

Bursting charge.—Near the centre of the body is a brass disc
soldered in. The upper portion of the body above this disc is lined
with asbestos and filled with a charge of 4 oz. 2 dr. of lyddite. A
cavity is formed in the lyddite into which is placed a hollow pellet
of compressed picric acid, lined inside with a paper cylinder. Over
the junction of the lyddite and picric acid is placed a paper ring
covered with a layer of kit composition.

Detonator holder.—In the centre of the picric acid pellet is placed
a brass flanged detonator holder ; the flange fits over the kit composi-
tion, and closes the end of the body, and is attached by screws fitting
into three brass sockets soldered to the body.

Detonator.—Inside the holder fits a flanged detonator of solid
drawn copper, filled at the lower end with about 30 grains of F. of M.
secured in position by a brass cup, the body being indented to prevent
the cup from moving. To secure the detonator, insert it and give
it a slight turn ; its flange engages under two pins on the holder ; a
small spring holds it in this position. (See Fig. 171, page 522.)

Cap.—Over the end of the body is placed a brass cap, which
carries a steel needle riveted to the centre of it ; the upper part of
the cap is filled with lead.

The cap is secured to the body by a double bayonet joint, and
can be placed in three positions, which are marked as follows :—
" Remove," " Travel," and " Fire."

Safety pin.—A phosphor bronze safety pin passes through the cap
and the needle, and prevents the needle from being crushed on to
the detonator ; the pin is secured by a becket and leather tie.

Handle.—The handle is made of cane, about 16 inches in length.
About 6 inches from the end of the handle is attached a silk braid
tail one yard tong. The handle fits into a block of beech wood,
and is secured by two wood pins, glued, and driven in.

The block is covered by a brass cup, and fits into the lower end of
the body and is secured by three brass screws.
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The body of the grenade is stamped with the manufacturer's
initials and date of manufacture. When filled it has a red band
stencilled on. The cast-iron ring is painted yellow.

To Prepare the Grenade for Use.

(1) Turn the cap to the right until the word " remove " is
opposite the arrow painted on the body ; the cap is then
taken off.

(2) Place the detonator into its recess, care being taken that
the two grooves on its flange coincide with the two pro-
jecting studs ; press the detonator gently home, and then
turn it to the left, passing the flange under the heads of the
studs until the brass plate-spring is released, thus locking
the detonator in position.

(3) Replace the cap with the word " remove " opposite the
arrows on the body ; press down into position and turn
* of a turn to the left, until the word "travel " is opposite
the indicating arrows on the body.

To Throw the Grenade.
(1) Unwind the tail and allow it to hang Ioose at full length.
(2) Turn the cap from the " travel " to the " fire " position.
(3) Remove the safety pin.
(4) Grasp the grooved end of the cane handle and throw the

grenade in the required direction, either under or over-
hand, care being taken that the tail cannot entangle itself
with the thrower or with any object near him.

Note.—The grenade should be thrown well upwards at not less
than an angle of about 35 degrees. This, besides assisting to increase
the range to which the grenade can be thrown, renders its action more
certain by causing it to strike the ground nearly vertical. This is
especially important when throwing with a following wind.

The circumstances under which " hand grenades " will be employed
in war are detailed in Field Service Regulations, Part I.

Grenades for Instruction and Practice.

Grenade, hand, for instruction, Mark I dummy is similar to the
Service one, but has a wood block in place of the charge, and is fitted
with a dummy detonator, charged with clay instead of F. of M.

It has the word " dummy " painted on it in red, and both the
grenade and detonator have holes bored through them.

Grenade, hand, practice, Mark, I I L I .—The practice grenade has
a beechwood body, fitted with a fixed wrought-iron cap, and has no
safety pin. It is fitted with an iron ring, and weighted with lead to
the weight of the Service grenade.

Two spare handles are issued with each of the practice grenades.
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CHAPTER XIII.—FUZES.

(A) GENERAL REMARKS ; (B) D.A. AND D.A. DELAY FUZES ; (C)
D.A. IMPACT FUZES ; (D) GRAZE FUZES ; (E) TIME FUZES ;
(F) TIME AND PERCUSSION FUZES ; (0) KEYS, &C., USED IN
CONNECTION WITh FUZES.

(A.) GENERAL REMARKS ON FUZES.

CLASSES OF- FUZES ; Influences affecting the rate of burning of Time
and T. and P. Fuzes ; Fuze-hole Gauges ; Waterproofing
Marking ; Packing ; Storage.

CLASSES OF FUZES.

The bursting charge of a shell is ignited by means of a fuze designed
so as to act at any particular moment during its flight, or upon or
after impact.

Fuzes may be divided into three classes :—

(1) Percussion Fuzes.

Direct Action.
Direct Action Impact.
Graze Action.
Direct Action Delay.

(2) Time Fuzes.
(3) Time and Percussion Fuzes.

Direct action (D.A.) fuses.—The direct action fuzes require a
heavy blow to make them act. There are no loose or movable parts
inside the fuze to move forward when the shell strikes. The head of
the fuze is fitted with a copper disc supporting a steel needle over
a detonator ; this needle must be crushed in to explode the fuze.
Safety in transport is ensured by a cap or screw plug covering the
top of the fuze which is removed just before loading.

The following percussion fuzes are known as " Direct Action" :-
Nos. 1, 3, 17 and 44.

Direct action impact (D.A.I.) fuzes.—D. A. Impact fuzes are used
with common lyddite shell ; they require a still heavier blow than the
D.A. fuzes to make them act.

Instead of a copper disc with steel needle, they have a steel
hammer suspended over a detonator by a strong steel shearing pin.

The head of the fuze must be crushed in and the shearing pin broken
to make the fuze act.

The following fuzes are known as " Direct Action Impact" :-
Nos. 13, 18, 19, 19A and 45.

Graze fuzes.—Graze fuzes are very sensitive ; their action depends
upon a movable pellet inside the fuze usually carrying a detonator,
which, on the shell being checked in flight by grazing an object, moves
forward carrying the detonator on to a needle.
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Usually these fuzes are required to act very quickly, before the
shell has time to rise after glancing off the ground.

In graze action fuzes it is necessary to make special arrangements
to guard against premature action which may occur :-

(1) During transport or handling, from jolts, accidental dropping,
jars in loading, &c.

(2) After discharge, while the shell is still in the bore of the gun.
(3) During the flight of the shell, before it strikes or grazes.

To guard against (1), there is generally more than one arrange-
ment, and, in the majority of nose fuzes, " safety pins " are employed.
These are stout wires so placed that they support some portion of the
fuze in such a manner that the detonator or needle pellet cannot
move forward until they are pulled out.

Safety pins cannot be used with base fuzes, so, in these, other
special safety arrangements are made, which will be understood from
the description of the fuzes.

After the safety pins are removed it is necessary that the pellet
should still be prevented from moving until after the shock of dis-
charge. This is done in various ways, for instance, by some portion
which locks the pellet, " setting back " on the shock of discharge ; or
by " centrifugal bolts," which lock the pellet to the fuze body and
are caused to withdraw by centrifugal force due to the rotation of the
shell.

Very often both of these arrangements are to be found in the same
fuze.

It will be understood, therefore, that the pellet is only free to
move when the shell is in flight.

Rebound action o/ pellet.—As regards (2), on discharge, the shell
receives a violent shock which has a tendency to cause a rebound
action of any loose parts inside the fuze. This rebound action might
cause the detonator pellet to jerk forward on to the needle. This
action can be overcome to a great extent by making some of the
parts of soft metal such as lead, as is done in the case of the Hotchkiss
fuze, though this is not necessary in many other types.

There is always a spiral spring placed between the pellet and the
fuze body, which must be compressed before the fuze can fire. These
springs prevent rebound action ; they are made of various degrees
of strength, according to the degree of sensitiveness required from
the fuze.

Creeping action of pellet.—These spiral springs also prevent the
premature action of the fuze in (3). While the shell is in flight, there
is a tendency for the pellet to move forward, because the velocity
of the shell is being checked by the resistance of the air, and this
resistance cannot affect the interior portions of the fuze, which conse-
quently would move onward with the muzzle velocity of the shell,
unless checked by some means. This action is known as " Creeping,"
and is prevented by the spiral spring.

Boring action of pellet.—If the pellet is allowed to rotate inside
the fuze body it has a tendency to gradually screw its way forward
until the needle pierces the detonator tending to cause either a blind
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or a premature. This action is prevented in most cases by a longi-
tudinal slot in the pellet, in which a pin projecting from the inside
of the body works. This prevents rotation of the pellet independently
of the body of the fuze, while allowing it to move forward on graze
or impact.

Direct action delay fuzes.—Some direct action fuzes are designed
to have a delay action, ; a percussion arrangement ignites a column
of composition on impact, which burns for a fraction of a second
before igniting the bursting charge, thus giving the shell time to
penetrate.

Example.—The D.A. Delay No. 10 Fuze.
Time fuzes.—Time fuzes are constructed to act at the expiration

of an interval of time by the burning of a length of slow-burning
composition, this time being regulated by the setting of the fuze
previous to loading. The composition is pressed hard into a groove
in a ring which is movable, and the setting of a fuze merely means
that a longer or shorter portion of the composition is allowed to burn
before it explodes the shell. The composition is ignited either by
detonator being fired on shock or discharge, or by the rotary motion
of the shell causing a detonator pellet to move on to a needle.

The following Time fuzes will be met with :-
Fuzes, time, Nos. 24, 25 and 30.

TIME AND PERCUSSION (T. AND P.) FUZES.

In addition to the time arrangement described above, many fuzes
contain a graze percussion action in the same body, and are then
known as " combined " or T. and P. fuzes.

The object of this combination is not so much that the fuze may
be used indifferently for time or percussion shrapnel, as that the
bursting of the shell may be secured if it should graze before the time
arrangement acts.

" DOUBLE-BANKED " T. and P. FUZES.

The composition in the time rings is made to burn slowly, but
there ie a limit to this ; if it is made to burn too slowly the regularity
of the fuze is impaired. Therefore, when a fuze to burn for a long
time is required, it is necessary to increase the length of the composi-
tion. This can be done by making the fuze larger, or by having two
time rings instead of one as in some time and percussion fuzes. Fuzes
with two time rings are known as " double-banked " fuzes ; in these,
the length of the composition is almost doubled, while the size of
the fuze is not increased. Usually the top ring is fixed, and the lower
one is movable for setting. The fuze is arranged so that the top ring
lights first, and after an interval, depending upon the setting of the
fuze, it lights the lower one, which burns back in the opposite direction
the same length as the top ring, and then fires the bursting charge of
the shell.

Tension fuzes.—With the older types of fuzes it was necessary to
unclamp the time rings to set the fuze. This was done by loosening
the top nut which was tightened up again after setting. To save the
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time thus taken up, tension fuzes were introduced. When these fuzes
are assembled the top cap is screwed down till a weight of 24 ozs.
at the end of a 6-inch lever will just turn the ring. To set the fuze
it is only necessary to turn the ring to the required setting. All
modern time and T. and P. fuzes are " Tension fuzes."

Gas-escape hole.—It is essential that there should be a good escape
for the gas from the burning composition, otherwise the fuze will
explode instead of burning regularly.

The first metal T. and P. fuzes had escape holes in the head of the
fuze. The gases escaping from these holes met the resistance of the
air direct when the shell was in flight, and so caused the fuze to burn
irregularly.

The later fuzes had the head entirely closed and a side channel for
the escape of the gases.

This side channel was bored from the interior slightly towards the
rear of the fuze, and slanted away from the direction of rotation of
the shell.

In all the latest time and T. and P. fuzes, a gas-escape hole is bored
into each time ring at the beginning of the composition. These
holes are closed by means of thin brass or aluminium discs

Perforated powder pellets are generally placed in the gas-escape
holes to ensure the closing discs being blown out when the composition
is ignited.

Influences affecting the rate of burning.—The rate of burning of a
time fuze is influenced by its age, the climate in which it has been kept,
and the atmospheric pressure. An old fuze burns slower and therefore
longer than a new one. Fuzes kept in a very dry or very damp
climate will burn irregularly, the effect of extreme dryness being
to make them burn faster. Increased atmospheric pressure causes
fuzes to burn more rapidly, while diminishing the pressure causes
them to burn more slowly.

The reason for the retardation of the time of burning, due to
diminished pressure, is briefly this. Each layer of the fuze com-
position must be raised to the temperature necessary for combustion
by heat transmitted from the burning layer above it. When the
pressure is diminished the incandescent gases can expand more freely
and consequently transmit less of their heat to the layer beneath them,
the contact being less close ; moreover the cooling effect due to rapid
expansion is well known.

Each diminution of atmospheric pressure of one inch of the
barometer increases the time of burning of T. and P. No. 64, 65, 66,
67, 68, 80, 81, 82, 83 and 84, and Time No. 25 and 30 fuzes by .Y.i th,
and all other T. and P. fuzes by Ath.

The barometer falls about one inch for an increase of 1,000 feet in
elevation ; thus at 5,000 feet elevation the time of burning of a
No. 80 fuze would be increased by IT and would therefore burn :—

22 + (A of 21-9 = 24'5 seconds.

The effect of varying pressures on the rate of burning explains to
some extent the important fact that fuzes burn at different rates
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when fired out of different guns ; as a rule, they are found to burn
quicker in large than in small guns, probably because the projectiles
from the former keep up their velocity better.

GAUGE OF FUZES.

Fuzes are designed to screw into the nose or the base of a shell.
Graze fuzes may be designed for either the nose or base, but all

Direct Action, D.A. Impact., Time, and Time and Percussion fuzes screw
into the nose.

There are now four sizes of nose fuze-holes in the Service, the
(G.S.) General Service gauge (1-inch), and the 2-inch gauge ; also the
special gauge for the 3-pr. Q.F., lyddite, and the Q.F., 1-pr, 1k-pr.
and 2-pr.

With the exception of the Fuze, Time, No. 30, and the Fuze, D.A.
Impact No. 19 and 19A, all nose fuzes below No. 80 have the G.S.
gauge, and all T. and P. fuzes No. 80 and above and Time No. 30
have the 2-inch gauge ; except 1-pr., 11-pr. and 2-pr.

Fuzes filled with " Composition exploding."—The following D.A.
and D.A. Impact fuzes are fitted with special detonators containing
fulminate of mercury instead of detonating composition, and are
filled with " Composition exploding," instead of F.G. powder :-

D.A., No. 44, D.A. Impact, Nos. 18, 19, 19A and 45.
The above fuzes are used with lyddite shell fitted with T.N.T.

exploders.
Marking stamped on fuzes.—All fuzes are now staniped with their

mark, lot number, maker's initials, date, and distinguishing number.
• Lot number of a fuze.—T. and P. fuzes are manufactured in " lots "

of 2,000, percussion fuzes in lots of 1,000.

WATERPROOFING OF FUZES.

All openings in percussion fuzes are coated with Pettman's cement
or waterproofing composition to prevent the ingress of damp.

111 aterprooling Time and T. and P. fuzes.—In all the latest Time and
T. and P. fuzes, the spaces between the cap, time rings and body,
also the set-screw recess of cap and gas-escape hole discs in the time
rings, are now waterproofed with a composition composed of bees-
wax, mineral jelly and French chalk.

The base plugs are waterproofed by having the threads coated
with Pettman's cement before screwing in, and then the whole of the
base is coated with varnish.

The flash hole of the base plug is also coated with a special collodion
varnish.

The No. 80 Marks IV and V fuzes are further waterproofed by
means of a brass " fuze cover," which fits over and is soldered to the
body. (See page 324.)

Fuze Cylinders.
Fuzes must be carefully protected from damp or they will quickly

deteriorate, so they are packed in tin cylinders, the lids of which ai.e
soldered on. Each cylinder has a label on the lid showing the
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number, nature, mark, lot number, date of packing, and manufac-
turer's initials. All Time and Time and Percussion fuzes have also
marked on the label the " mean time of burning" at rest when set
full. The following is the label for a cylinder containing a " Fuze, T.
and P., No. 80."

/94101
Group II. Division.

1 FUZE, TIME &
PERCUSSION. No. 80,

Qum COVES.), Mart III
no or Lot (624.)

littall time of bum- t 0.1 •
ing at rest

Made by V. S-14/8 /09
Packed by R.L112109.

Fuze cylinders containing fuzes having the 2-inch gauge are painted
green.

Fuze cylinders containing fuzes filled with C.E. are painted yellow.
All other fuze cylinders are painted black.

ISSUE.

Fuzes are generally issued one in a cylinder, 25 or 50 cylinders
in a packing case.

(B). DIRECT ACTION FUZES.

FUZE, PERCUSSION, DIRECT ACTION, WITH CAP, No. 1, MARK HI J L J

(Plate XLIV.)

This fuse is used in the Land Service with-
B.L., 60-pr. and 4-inch (jointed).
B.L.C., 6-inch (siege).
Q.F., 4'7-inch (on travelling carriage).
And all B.L. and Q.F. howitzers.

Description.—The fuze consists of the following parts, viz. :—
Body, safety cap, screw collar, needle disc with steel needle, screw
plug for needle disc, detonator plug with R.L. cap, and bottom plug.

All the parts are made of an alloy resembling gunmetal, with the
exception of the steel needle, and the needle disc, which is of copper.

Body.—The body is threaded on the exterior to the G.S. gauge,
the upper portion being left plain to receive the safety cap. The
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lower part of the fuze is bored out to form a small chamber which
takes a blowing charge of about 63 grains of F.G. powder, and the
bottom is closed by a bottom plug screwed in, having a central fire
hole closed on the upper side by a disc of white paper and one of
shalloon.

The fuze body is also bored out from the top, and screw-threaded
to take the percussion arrangement ; below this the centre of the
body is recessed and screwed to receive a detonator plug ; under
this recess a small central fire hole is bored, communicating with the
charge in the magazine of the fuze. A disc of paper prevents the
powder working up into this fire-hole.

R.L. cap.—The detonator is known as the R.L. cap. It consists
of a cap of copper, the top of which is cut out, and the small opening
closed by a thin brass disc. The cap contains about 3i grains of
cap composition pressed in, and then varnished, and covered by a
disc of tinfoil. The bottom of the cap is then closed by a
disc of copper pierced with 4 fire-holes, secured in position by six
lugs on the rim of the cap bent down on to it. (See Fig. 74.)

Fig. 74.

Scale t.

Thin brass disc.

Copper cup.

Detonating composition.

Tinfoil disc.

Perforated copper washer.

The R.L. cap is retained in position in the recess in the bottom
of the percussion chamber by means of the detonator plug.

Screw plug.—The screw plug for the needle disc is threaded so as
to screw into the bottom of the percussion chamber ; it is recessed
for the point of the needle. Two holes are drilled in it, for screwing
the plug into the fuze.

Needle disc and needle.—The needle disc, with a steel needle having
a single point snapped on to the centre of it, rests on a small shoulder
made in the top of the screw plug, and is thus suspended with the
point of the needle directly over the R.L. cap.

Screw collar—The screw collar retains the needle disc in position.
It screws into the body over the screw plug ; it has a slot cut in its
upper edge to take a screwdriver.

Safety cap.—The safety cap fits over the head of the fuze, and
has a milled edge. On each side a " T " shaped slot is cut, to fit
over two brass pins in the body, and by which the cap is secured to
the fuze. A square recess is cut in the top of the cap to take the flat
arm of the fuze-key, when screwing the fuze home in the shell.

Waterproofing.—The exterior of the fuze is lacquered, and the fuze
is carefully waterproofed by putting a little Pettman's cement on
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the threads of the plug for needle disc, edge of needle disc, screw
collar and bottom plug before screwing them in, and finally painting
the top of the fuze below the safety cap with the same cement, so as
to completely cover the needle disc ; and also painting the bottom of
the fuze and bottom plug. The needle is soldered to the needle disc
to improve the water tightness of the fuze.

ildion.—The fuze, being prepared by simply removing the safety
cap, is quiescent in all its parts till direct impact takes place, or graze
at such an angle (10° or over) that the nose of the shell enters the
ground. When the needle disc is crushed in, the needle pierces the
detonator and fires it, the flash from the exploding detonator passes
through the central flash hole and fires the magazine of the fuze, which
in turn fires the bursting charge of the shell.

Mark II fuze.—The Mark II fuze differs from Mark III in having
nine conical fire holes filled with mealed powder instead of a single:fire
hole. A recess in the bottom of percussion chamber contains 31 grains
of cap composition pressed in and covered with a brass disc held in
position by a copper washer, over which the metal is spun, instead of
an R.L. cap. The needle has four points instead of one, and the
magazine is slightly larger and contains more powder.

Marks I*, I** and II are identical in construction, but the former
are conItTersions from Mark I, while the latter is a new fuze. Mark I
is obsolete.

Issue.—The fuzes are wrapped in brown paper, and issued five in a
tin cylinder ; for 5-inch howitzer and 60-pr. equipment, only one
in a cylinder.

FUZE, PERCUSSION, DIRECT ACTION, WITH PLUG, No. 3, MARK IV I N .

This fuze is now only used in the Naval Service ; it is for common
shell with-

B.L., 13 '5-inch, 10-inch, 9 . 2-inch and 6-inch and Q.F., 6-inch.
The fuze in general construction is similar to the No. 1 with cap,

Mark III. The body, however, is screw-threaded throughout its
entire length, and is fitted with a safety plug screwing into the top
of the fuze, instead of a safety cap.

This safety plug must be removed at the moment of loading ;
for this purpose a slot is cut across the upper surface of it to take
the fuze key, and it is marked with an arrow, and the word " Unscrew,"
showing the direction to turn.

Issue.—The fuzes are wrapped in brown paper and packed five in
a tin cylinder.

(n 11123)
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The Mark III differs from Mark IV in having nine conical fire holes
filled with mealed powder instead of a single fire hole. A recess in the
bottom of percussion chamber containing 34 grains of cap composition
pressed in and covered with a brass disc held in position by a copper
washer, over which the metal is spun, instead of an R.L. cap ; the
needle has four points instead of one, and the magazine is slightly
larger and contains more powder.

Marks I and II are obsolete.

Fig. 75.

FUZE, PERCUSSION, DIRECT ACTION, WITH PLUG, 1O. 3, MARK IV.

Full Size.

FUZE, PERCUSSION, DIRECT ACTION, DELAY, No. 10, MARK III I L •

This fuze is used with the B.L., 6-inch howitzers of 25 and 30 cwt.,
when specially ordered, (See Table 27.)

The construction of the percussion portion of this fuze is very
nearly identical with that of the " Fuze, percussion, D.A., with cap,
No. 1, Mark IL"

There are a few minor differences, namely :—The recess in the
bottom of the percussion chamber only contains 1 grain of detonating
composition and the brass disc covering this composition is retained
in position by a small screw collar. There are five cylindrical fire-
holes under the detonator which are not filled with powder. The
body of the fuze is longer than the D.A., with cap, No. 1, but generally
resembles it in shape.

Two holes are bored in the lower part of the body, parallel to its
axis, the smaller forming the delay chamber, and the larger is divided
into two compartments by a diaphragm plug, the upper forming
a chamber for the gas escaping from the burning composition, while
the lower compartment forms the magazine of the fuze.
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The delay chamber communicates with the top of the air chamber
by a fire hole which is primed with quick match to carry the flash
Ervin the detonator to the pressed mealed powder with which the
delay chamber is filled.

The bottom of the delay chamber communicates, by means of a
small fire hole with the magazine of the fuze, which is filled with
about 20 grains of M.G. powder, retained in position by the bottom
plug, which is screwed into the bottom of the fuze body. The
bottom plug has a central fire hole, closed on the lower side by a brass
disc spun in.

Fig. 76.

FUZE, PERCUSSION, DIRECT ACTION, DELAY, NO. 10, MARK III,

METAL 1 IN A TIN CYLINDER.

Full Size.

Milkier' powder pressed.

..4ction.—The safety cap having been removed at the moment of
loading, the percussion arrangement, on impact, ignites the quick-
match priming and the column of mealed powder in the delay chamber,
which burns for about half a second, thus giving the shell time to
penetrate well before bursting.

Issued, wrapped in brown paper, one in a tin cylinder.

FUZE, PERCUSSION, DIRECT ACTION, WITH CAP, No. 17, MARK III I L 1 .
(Plate XLV.)

This fuze is used with all field and siege guns and howitzers when
firing lyddite shell, i.e. :—

B.L., 2'75-inch and 60-pr.
B.L.C., 6-inch (siege).
Q.F., 4 . 7-inch (travelling carriage).
All B.L. and Q.F. howitzers.

(B 11123)	 s 2
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Parts.—It consists of the following . parts ;—Body, safety cap, safety
pin, needle disc with steel needle, screw collar for needle disc, detonator
plug with R.L. cap, steel pellet with screw collar and shearing wire,
centrifugal bolt with spiral spring and closing plug, screw plug with
brass shield, and bottom plug.

Body.—The body is made of a metal resembling gunmetal ;
externally, it is similar to the D.A., No. 1, with cap, but longer, and
is fitted with the same pattern of safety cap. The upper part of the
fuze is bored out to take the needle disc and screw collar, and a small
central recess is screw-threaded for the detonator plug and R.L.
cap.

Needle disc.—The needle disc is of copper ; the rim is flanged
and fits into a circular groove in the body. A steel needle snapped
and soldered to the centre of the disc is suspended over the detonator.
The needle disc is retained in position by a screw collar which screws
into the top of the fuze body. A small hole closed at the outer end
by a brass disc is bored through the side of the body into the space
below the needle disc ; this hate is intended to allow the flash from
the detonator to escape if the detonator is prematurely fired, and so
to prevent the shell from exploding in the bore.

A central fire channel is bored through the body leading from the
detonator to the magazine in the base of the fuze. The upper part
of this channel is enlarged and screw-threaded to take a small screw
collar containing a steel pellet ; this pellet is suspended by means of
a copper shearing wire passing through it and the collar.

Centrifugal bolt.—The centrifugal bolt is placed into a radial hole
in the body ; the small end of this bolt projects into, and masks
the central fire channel ; a small spiral spring bearing against the
heavy end of the bolt retains the latter in position until acted upon
by centrifugal force.

Safety cap.—The safety cap fits over the head of the fuze ; it has
two " T " shaped slots to engage with brass pins in the head of the
fuze.

Safety pin.—The safety pin is of bronze, and passes in a diagonal
direction through the side of the safety cap and fuze body and in
front of the enlarged head of the centrifugal bolt, and so retains
the cap, and locks the bolt in the safe position.

Brass shield.—Screwed into the upper part of the magazine recess
is a hollow plug ; a brass cup or shield placed over the front end
of the plug seals the lower end of the central fire channel and so
prevents the flash from the detonator passing through to the magazine
until the brass shield has been perforated by the steel pellet.

The magazine contains about 70 grains of F.G. powder retained
in position by the bottom plug. A central flash hole in the bottom
plug is closed by means of a thin brass dip spun in.

The fuze is lacquered inside and out, and is stamped with the
manufacturer's initials, mark, lot number, and date of manufacture.

Action.—At the last moment of loading the safety pin and safety
cap are removed. On the shock of discharge nothing takes place,
but on rotation the centrifugal motion of the shell causes the bolt to
spin outwards, compressing its spiral spring and opening the fire-
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channel in the fuze body. On impact the needle disc is crushed in,
carrying its needle on to the detonator. The explosion of the detonator
forces the steel pellet through the fire channel ; it shears its suspending
wire and pierces the brass shield, and thus allows the flash from the
detonator to fire the magazine of the fuze, which in turn explodes the
bursting charge of the shell. If the detonator is fired prematurely
before the centrifugal bolt has been spun out by the rotation of the
shell, the steel pellet would be unable to pass the small end of the bolt.
The flash from the exploding detonator would in this case blow out
the brass disc in the small side hole in the upper part of the body,
and so would escape to the exterior. The result would be a blind
shell instead of a premature in the bore.

No. 17, Mark II.

The Fuze, percussion, D.A., with cap No. 17, Mark II, differs from
Mark III in having two instead of one centrifugal bolt ; a slightly
different form of needle disc and the base of the fuze is fitted with a
magazine plug containing a charge of F.G. powder, on the front end
of which is placed the brass shield.

No, 17, Mark I.

The Mark I differs from Mark II in having a shorter needle, and
the lower end of the safety pin hole is not closed with a brass screw
plug.

(C). D.A. IMPACT FUZES.

FUZE, PERCUSSION, D.A. IMPACT, No. 13, MARA V I C .

(Plate XLVI.)

This fuze is used with heavy common lyddite shell, i.e., B.L., 9'2-in.
and above.

It may also be used with common lyddite shell with picric powder
exploders for the following guns :—

B.L., 30-pr., 4-inch, 6-inch and 7 . 5-inch.
Q.F., 12- and 14-pr., 4-inch, 4 . 7-inch and 6-inch.

Description.—The fuze consists of the following principal parts :-
Body, safety cap with securing pin, steel hammer with screw collar
and shearing pin, detonator plug with mealed powder detonator and
brass collar.

The body externally is similar to the Fuze, percussion, D.A., No. 1,
with cap, but longer.

In the centre of the body is screwed a steel plug, recessed on the
upper side to take one grain of mealed powder, enclosed between two
discs of tinfoil, held in position by a small screw collar.

Leadkrig from this recess are four conical fire holes filled with pistol
powder, and closed on the underside by a disc of paper. The lower
portion of the body is filled with pellet powder, retained in position
by a brass disc spun in.
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In the upper part of the fuze, suspended by means of a steel
shearing pin, is a steel hammer, the lower part of which is reduced
in diameter and is directly over the recess in the plug.

The top of the hammer is also reduced in diameter ; over it fits a
screw collar ; a brass disc placed on top of the collar, and spun into
position, prevents the ingress of damp. The safety cap is of manganese
bronze, and has two T-shaped slots to engage with brass pins in the
head of the fuze, and is further secured by two securing pins which
fit into vertical holes in the cap and body. The pins are connected by
copper wire, which is held to the cap by a brass strip bent over it.

Actim.—Before loading, the securing pins and safety cap are
removed.

Fig. 77.

On impact, the hammer is driven in, shearing the pin, firing the
mealed powder detonator, the flash passing through the detonator
plug into the magazine.

Mark IV fuze.—The Mark IV fuze differs from the above in having
a securing pin which passed horizontally through the sides of the cap
and body. (See Fig. 77.)

In the later issues of this mark a slot was cut across the head of the
cap and then painted red to show a straight lead for the withdrawal
of the pin.

The Mark III fuze,—In the Mark III, the head of the fuze was
entirely covered with a thin brass disc, instead of only the top of the
steel hammer.

The Mark II fuze.—This mark of fuze differs from Mark III in
having a thicker brass disc.

The Mark I fuze had the top covered with a paper instead of a
brass disc.

The Marks I*, I**, II*, and III* fuzes are those which have been
altered to conform with Mark IV.
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Fun, PERCUSSION, D.A. IMPACT, No. 18, MARK II I C I -

(Plate XLVII.)

This fuze was introduced for use with common lyddite shell, in
the Land Service, for Coast Defence guns, Q.F., 12-pr. to 4 . 7-inch
inclusive. In the Naval Service with the B.L., 4-inch, Q.F., 12- and
14-pr., 4-inch and 4 . 7-inch.

This fuze, as existing stock is used up, will be superseded by the
D.A. Impact, No. 45, fuze.

Description.—The fuze consists of the following parts :—Body,
bottom plug, percussion holder with detonator, screw collar, steel
plug and shearing pin, safety cap and securing pin.

Body.—The body is generally similar to the Fuze, percussion, D.A.
Impact, No. 13, Mark IV, but longer, and the lower part of the body
is not screw-threaded. It is bored out from the bottom to form a
magazine and screw-threaded for the bottom plug. The fuze body is
also bored out from the top to take the percussion holder, a central
channel forming a communication between the percussion chamber
and the magazine of the fuze ; this channel is filled with loose " com-
position exploding," stemmed in, and retained in position by a disc
of thin white paper secured with shellac.

A disc of tinfoil is shellaced into a recess in the bottom of the
percussion chamber.

The magazine of the fuze contains a pellet of " composition explod-
ing," compressed under a pressure of 2 tons per square inch ; the
bottom is closed by a solid screw plug, covered on the inside with a
disc of shalloon and coated on the underside with Pettrnan's cement.

Percussion holden—The percussion holder screws into the top of
the fuze. Suspended in this holder by means of a steel shearing pin
is a steel plug with a needle point ; this needle point is directly over
a detonator.

The detonator contains four grains of fulminate of mercury ; it
fits into a brass collar screwed into the underside of the percussion
holder.

A brass disc placed on top of the holder, and spun into position,
,prevents the ingress of damp into the fuze.

Safety cap.—The safety cap is of manganese bronze, and has two
" T " shaped slots cut in the flange to engage with two brass pins in
the head of the fuze.

Securing pin.—The safety cap is retained in position by means of
a securing pin passing through it and the side of the head of the fuze.

The later issues had a slot cut across the head of the cap and
then painted red to show the direction in which the securing pin
must be withdrawn.

Action.—At the last moment of loading the securing pin and
safety cap are removed. The fuze is quiescent in all its parts till
direct impact takes place, when the steel plug is crushed in, shearing
its steel pin, and carrying its needle point on to the detonator. The
explosion of the detonator fires the loose " composition exploding "
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in the central channel, which in turn fires the magazine of the fuze
and the bursting charge of the shell.

Mark I fuze,—The Mark I differs from the above in the following
particulars :-

(1) The fuze is not fitted with a percussion holder.
(2) The steel plug is suspended by its shearing wire in the fuze

body.
(3) The brass collar for the detonator screws into the fuze body

instead of the bottom of the percussion holder.

FUZE, PERCUSSION, D.A. IMPACT, No. 19a, Manx I INI•

This fuze is used with Q.F., 3-pr., lyddite shell (except Mark I).
It is similar in design to the Fuze, percussion, B.A. Impact, No. 18,

Mark II, but is smaller.

FUZE, PERCUSSION, D.A. IMPACT, No. 19, MARKS I AND II 1 N I .

Fuze, percussion, D.A. Impact, No. 19, Marks I and II, is used
with the Mark I, Q.F., 3-pr. lyddite shell. It is similar to the
Mark I, No. 18, D.A. Impact fuze, but smaller, and the screwed
portion is parallel instead of being tapered.

The Mark II differs from the Mark I in having a smaller shearing
pin and a solid securing pin.

(D.) GRAZE ACTION FUZES.

(1) Nose fuzes. (2) Base fuzes.

(1) NOSE FUZES.

FUZE, PERCUSSION, Q.F., 1-PR., MARK I.

Description.—The fuze consists of a metal body screw-threaded on
the outside to fit into the nose of the shell. The head is flanged,
to fit over the nose of the shell, and cut away to take the fuze key.
The body is bored out from the top, and the bottom is pierced by a fire
hole. In it is placed a detonator pellet, carrying the detonator and
having a channel driven with powder. The composition in the
detonator contains no fulminate of mercury, and is the same as in
the cap of the cartridge.

Encircling the front end of the pellet is a split collar of brass,
which prevents the pellet moving forward against the needle.

The top of the fuze is closed by a screw plug, carrying a steel
needle and creep spring on its underside ; the plug is secured by a
set screw.

Action.—On shock of discharge, the split collar sets back over th(
pellet, thus unmasking the detonator ; on impact the pellet and
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collar are thrown violently forward and the needle pierces the detonator,
thus firing it. The flash from detonator and powder in the pellet
passes through the fire-hole and ignites the bursting charge in the
shell.

Fig. 78.

FUZE, PERCUSSION, Q.F., 1-PR.

Scale

(2) BASE FUZES.

(See Table of Base Fuzes, page 295.)

FUZE, PERCUSSION, BASE, LARGE, No. 11, /dm V ICI •

(Plate XLVIII.)

Use (see page 303).—The Base Fuze, No. 11, is used in the Laud
Service with B.L., 12-inch to 6-inch ; B.L.O., 6-inch ; Q.F., 6-inch,
for armour-piercing shells without cap, and common-pointed shell
without cap.

In the Nava Service, with uncapped armour-piercing, and uncapped
common-pointed shell, B.L., 13 . 5-inch to 6-inch, and. Q.F., 6-inch.

Parts.—The principal parts of the fuze are :—Body, steel pro-
tecting plate, pressure plate and spindle, detonator pellet, centrifugal
bolt, small retaining bolt, locking pellet with spiral spring, detonator
plug with detonator, brass ball with retaining bolt and spiral spring,
phosphor-bronze creep spring, and screw cap with needle.

Body.—The body is made of Class " A " metal, and is screw-
threaded (left-handed) nine threads to the inch for a length of 1.75
inches. Below the threaded portion a flange is formed, which is
coated with Mark III luting before being screwed home into the shell ;
this is to make a gas-tight joint.

The body is bored out to receive the percussion arrangement,
and screw-threaded to take the screw cap ; the percussion chamber
is coned towards the bottom, and terminates in a small seating, sealed
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by a brass ball. A flash hole, bored radially through the body, forms
a communication between the underside of the ball and the bottom
of a vertical channel driven with five perforated powder pellets leading
to a circular groove formed in the top face of the body. This groove
contains a circular pellet . of powder weighing about 110 grains. A
hole is bored into the body a little above this flash hole into which is
placed a small retaining bolt with spiral spring. This bolt is pressed
inwards by the action of its spring, and, bearing against the brass ball,
keeps the latter in its seating until spun out by the rotary motion of
the shell. In the base of the fuze, to one side and clear of the per-
cussion chamber, a vertical hole is bored for the pressure plate spindle ;
the lower part of this hole is enlarged to take the gas check pressure
plate, and below this, screw-threaded (left-handed) for the steel pro-
tecting plate.

Detonator pellet.—The detonator pellet is made of metal, cylindrical
in shape, the lower part being coned to fit the bottom of the percussion
chamber. A circular flange on the bottom of the pellet, fitting into

Fig. 79.

NEW PATTERN OF R.L. CAP.

(For old pattern, see page 272.)
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a circular groove in the body, assists the brass ball in sealing the flash
hole from the detonator until the pellet is moved forward on graze.
A groove is formed round the front end of the pellet to support a
phosphor-bronze spring, and in the centre a recess is formed and
screw-threaded to take the detonator plug.

Phosphor-bronze spring.—This spring, resting in grooves formed
in the front face of the pellet and the underside of the screw-cap,
prevents the pellet moving on to the needle until graze or impact.

Small pin—The tendency of the pellet to turn round during
flight is prevented by a small screw pin projecting from the body,
engaging with a longitudinal groove cut down the side of the pellet.

Detonator plug.—The detonator plug is made of metal, threaded
externally to screw into the pellet, and recessed on the underside to
contain the detonator.

Detonator.—The detonator consists of a copper cap pierced with
four fire holes ; in the bottom of the cap and covering the fire holes
is placed a brass disc, on the top of which is pressed 3i grains of
detonating composition. The detonating composition is covered
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with a brass disc and a copper washer, retained in position by six
lugs on the top of the cap being pressed over on to the top of the
washer. The detonator plug, when screwed home, is prevented
from unscrewing by being stabbed into the face of the pellet in two
places. Leading from the underside of the detonator plug a central
fire channel is bored first vertically, then diagonally through the
pellet. This fire channel leads out into the lower part of the per-
cussion chamber a little above the circular flange on the bottom of
the pellet.

Centrifugal bolt.—Passing through the percussion pellet, at right
angles to its axis, is a centrifugal bolt, one end of which is enlarged,
while the other end projects into a recess in the fuze body. The
centrifugal bolt in this position masks the fire channel in the pellet,
but when the bolt is spun out of its recess by the rotary motion of
the shell, a vertical flash hole in the bolt is brought directly in line
with the fire channel in the pellet.

A small brass pin, projecting from the head of the bolt and
fitting into a hole in the pellet, prevents the former from
turning, and so ensures that the flash hole always remains in a
vertical position.

Small retaining bolt. —Placed into a small hole bored through the
body, communicating between the upper part of the recess for the
pressure plate spindle and the percussion chamber, is a small retaining
bolt. This bolt bears against the enlarged head of the centrifugal
bolt in the pellet ; its outer end is grooved, so as to admit of a slight
outward movement when the small diameter part of the spindle has
been forced inwards on firing.

Pressure plate and spindle.—The pressure plate and spindle are
made of copper in one piece.

The plate is formed with a gas-check lip which fits into a recess
in the body. The spindle is cylindrical in shape, about 1 . 75 inches
in length ; near its upper end it is reduced in diameter so as to give
clearance for the small retaining bolt when the spindle has been
pushed home.

When placed in position, the spindle does not extend the whole
length of its recess, and the upper part of the spindle bearing against
the small retaining bolt keeps the small end of the centrifugal bolt
in its recess in the body, and so prevents the forward movement
of the detonator pellet.

Protecting plate.—The protecting plate is made of steel, screw-
threaded and recessed so as to fit over the pressure plate. It is
pierced with four fire holes, intended to allow the pressure of gas
on discharge to crush in the pressure plate. When screwed home
it is prevented from unscrewing by being stabbed in four places.

Small locking bolt.—To prevent, on graze or impact, the detonator
pellet being blown back after it has been carried on to the needle,
and so masking the flash from the exploding detonator, a small locking
bolt with spiral spring is inserted into a hole in the pellet. This
locking bolt, when the pellet is carried forward, is pushed out by its
spring, and engages with the recess in the body vacated by the small
end of the centrifugal bolt.
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Screw cap.—The screw cap is of bronze, flanged to fit over the
end of the fuze body. A boss is formed on the underside of the cap
threaded to screw into the top of the percussion chamber, and has
snapped to the centre a steel needle, which comes directly over the
detonator in the pellet.

The flange of the screw cap is pierced with six holes to allow the
flash from the powder pellet in the circular recess to pass into the
shell. These holes are closed by a washer of paper secured to the
underside of the flange.

To prevent the cap from unscrewing, a set-screw passes vertically
through it and into the body.

In the base of the fuze there are two elongated holes to take the
key for screwing it home into shell. The base is stamped with an
arrow showing the direction to turn when screwing the fuze home,
and with the lot number, contractor's initials, date of manufacture,
No. 11, and Mark of fuze.

Action of th fuze.—This fuze is specially designed to avoid pre-
mature action. if the detonator is accidentally fired on the shock of
discharge, the flash is masked by the centrifugal bolt, by the flange
on the bottom of the pellet fitting into the groove in the body, and
by the brass ball closing the fire channel in the base.

On discharge, the gas, acting through the holes in the protecting
plate, crushes in the pressure plate, carrying forward the spindle,
thus bringing the reduced diameter of the spindle opposite the small
retaining bolt. The rotation of the shell causes the bolts to move
outwards ; the grooved end of the small retaining bolt fitting round
the reduced part of the spindle allows the centrifugal bolt to with-
draw its projecting end from the recess in the body, and to bring its
vertical flash hole in line with the fire channel in the pellet. At the
same time the retaining bolt in the base of the fuze, acted upon by
centrifugal force, moves outwards, compressing its spiral spring, thus
allowing the brass ball to move out of its seating and open the fire
channel in the base.

The phosphor-bronze spring prevents any rebound action of the
pellet, arid the small screw pin prevents it turning round during
flight. On graze or impact, the pellet moves forward, carrying
its detonator on to the needle, at the same time withdrawing the
flange round its base flora the groove in the bottom of the percussion
chamber.

The locking bolt, engaging with the recess in the body, retains
the pellet in the forward position and thus allows the flash from the
detonator to pass down through the channel in the centrifugal bolt
and pellet, through the hole left open by the brass ball, to the per-
forated powder pellets in the vertical channel, thus firing the magazine
in the front end of the fuze, the flash from which, passing through
the six fire holes in the screw cap, explodes the bursting charge of
the shell.

The time taken for the pellets to burn gives this fuze a slight delay
action.
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FUZE, PERCUSSION, BASE, LARGE, No. 11, MARK IV.

The Mark IV fuze is entirely different in design from the Mark V.
(See Plate XLIX.)

Parts.—The fuze consists of the following principal parts :—Body,
needle pellet, centrifugal bolt, pressure plate with spindle and nut,
steel protecting plate, screw cap with detonator, screw plug with
magazine, phosphor-bronze spring, and four screws.

Body.—The body is threaded externally in a similar way to the
Mark V ; the interior is bored out to receive the needle pellet and
threaded at the top to take the screw cap.

In the centre of the base a hole is bored, through which passes
the pressure plate spindle, and a recess is made in the base into which
fit the pressure plate and steel protecting plate. A hole is bored
through the side of the body to allow of a small recess being formed
in the opposite side, in which the small end of the centrifugal bolt
engages. This hole is closed by a small screw-plug, the end of which
is reduced in diameter, and fitted with a small spiral spring which
bears against the heavy end of the centrifugal bolt.

Needle pellet.—The needle pellet is cylindrical and rests on the
bottom inside the body ; it is reduced in diameter at the front, forming
a shoulder, over which fits a phosphor-bronze spring. A hole is bored
through the pellet at right angles to its axis for the centrifugal bolt,
and another along its axis in which worts the nut of the pressure
plate spindle ; the upper part of this hole is threaded to receive the
needle plug ; after the needle plug is screwed home the metal of the
pellet is spun over it to prevent it from unscrewing. There is a small
longitudinal groove in the side of the pellet, into which a screw projects
from the side of the body ; this prevents the pellet from turning round
in flight.

Centrtfugal bolt.—The centrifugal bolt is also cylindrical and
fits in the hole in the pellet ; one end is reduced in diameter to fit into
the recess in the body. An elongated hole is bored through it from
top to bottom, for the spindle ; the upper part of the bolt has a slot
formed, into which the flange on the underside of the nut fits ; this
locks the bolt, and makes the fuze safe till set in action.

Pressure plate.—The pressure plate is made of copper and has
a boss on one side, into which screws the spindle ; it fits in the under-
cut recess made near the base of the fuze, and when in position the
metal of the body is spun over it.

Spindle.—The pressure plate spindle is threaded at both ends ;
one end screws into the boss on the pressure plate, and the other
receives the nut on top of the centrifugal bolt ; the end of the spindle
is riveted over the nut when screwed home.
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Prot ectipy plate.—The protecting plate is made of steel, perforated
with eight holes ; it fits into a slightly undercut recess in the base,
the metal of the body being spun over it. It is intended to protect
the pressure plate from accidental blows.

Screw cap.—The top of the fuze is closed by the screw cap and
screw plug, screwed together and containing a pressed pellet of
R.F.G. 2 powder pierced with a central hole. A recess is made in
the underside of the screw cap to receive the detonator (an RI,.
cap), and there are six fire holes to convey the flash from it to the
powder pellet ; the metal is spun over the detonator to keep it in
position. After the screw cap has been screwed home it is secured
by a locking screw from the side of the body.

Screw plug.—The screw plug is pierced with four fire holes to
allow the flash to pass into the shell ; it is covered on the inside with
a disc of muslin and fits over the powder pellet. When screwed
home it is prevented from unscrewing by a locking screw.

Action.—On discharge, the gas acting through the holes in the
protecting plate crushes in the pressure plate, carrying forward
the spindle and nut, thus releasing the centrifugal bolt. The rotation
of the shell causes the heavy end of the bolt to spin out, withdrawing
its small end from the recess in the body. The phosphor-bronze
spring prevents any rebound action of the pellet, and the small screw
fitting into the longitudinal groove prevents the pellet turning round
in flight. On graze or impact the pellet is carried forward, com-
pressing the spiral spring and carrying its needle on to the detonator.
The flash from the exploding detonator passing through the six holes
in the screw cap fires the pellet of powder, which in turn fires the
bursting charge of the shell.

No. 11, Mark III.

A few Mark III fuzes have been made ; they differ from Mark
IV in the small end of the centrifugal bolt having less protrusion
into the recess in the body.

No. 11, Mark II.

The Mark II fuze differs from the Mark III in not having a steel
protecting plate for the pressure plate.

This Mark of fuze is more sensitive than Mark 1, and is still retained
with common-pointed shell for 9-inch R.M.L. high angle guns.
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Fig. 80.

FUZE, PERCUSSION, BASE, LARGE, NO. 11, MARK H.

Fun Size.

Fig. 81.

FUZE, PERCUSSION, BASE, LARGE, NO. 11, MARK. 1.

instead of fitting into an

No. 11, Mark I.
The Mark I fuze differed

slightly from the Mark II in the
form of the recess for the
pressure plate, the shoulder of
which is not so much cut away ;
it is therefore not so sensitive,
since the pressure plate offers
greater assistance. (See Fig. 81 )

CONVERTED LARGE EASE

FUZES.

Most existing Marks I and
II large base fuzes have been
converted to the Mark IV
pattern, by having protecting
plates fitted. When altered the
fuzes will have a (*) added to
their numeral.

In these converted fuzes, the
protecting plate is screwed in,

undercut recess with the metal spun over it.
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FUZE, PERCUSSION, BASE, LARGE, BRONZE, No. 15 I C I .

There are three marks of this fuze in the Service. They are made
of aluminium bronze, and are used in the Land Service with all capped
armour-piercing shell, in the Naval Service with capped armour-
piercing and capped common-pointed shell, and may be used with
uncapped armour-piercing, and uncapped common-pointed shell.
With these fuzes, the bodies of which are of stronger material than
No. H, there is Less chance of the shell failing to burst through the
fuze being blown out.

Mark III.--The latest mark of the No. 15 base fuze is Mark III ;
it is identical in construction with the latest mark of the No. 11 base
fuze, namely, Mark V. (See Plate XLVIII.)

Fig. 82.

FUZE, PERCUSSION, BASE, LARGE, BRONZE, NO. 15, MARE IL

Mark IL—The Mark II fuze differs from the Mark I in being
longer, and the pressure plate has a gas-check Iip which fits into a
recess formed in the body. The steel protecting plate is of a different
shape and screws into the base, and is pierced with four instead of
eight holes. The locking-nut on the top of the spindle secures the
centrifugal bolt more firmly in position, and the detonator is inserted



Paper Washer

	 Compressed Powder Ring

Rug to be secured by
3 Centre punch dabs

,- Copper Pressure Plate SpIndle.

8o/t to be re/eased when
fuze is spun from /,100 -

to 4400 Revs. per MIA.

-n•• n=m111111  

FUZE, PERCUSSION . BASE, LARGE. BRONZE, Note, MARK I.

Set Screw

0 •



289

into the screw cap from the top, and is covered with a perforated
brass disc, over which the metal is spun.

Mark I.—The Mark I is identical in construction with the No. 11,
Mark IV fuze. (See Plate XLIX.)

FUZE, PERCUSSION, BASE, LARGE, BRONZE, No. 16, MARK I J C •

(Plate L.)

This fuze is used with capped armour-piercing shell filled with
lyddite.

It differs from the No. 15, Mark III Base fuze in the following
particulars :—

(a) It is fitted with a screwed steel collar instead of a steel per-
forated plate over the copper pressure plate.

(b) The copper pressure plate is of a slightly different shape so as;
to fit inside the steel collar.

(c) The screwed cap closing the front of the fuze is longer, has.
more screw thread, and is bored out in the interior to form
a coned seating.

(d) The front portion of the detonator pellet is tapered ; the
object being that when the pellet moves forward on to the-
needle on graze, it will wedge itself into the coned seating
in the screwed cap at the same time as the needle fires the•
detonator, thus assisting the locking bolt in preventing the,
pellet being thrown back and masking the flash hole in the
base of the fuze.

A " Plate gas-check" with steel " Cover plate" is used with all shell
taking this fuze. (See page 210.)

FUZE, PERCUSSION, BASE, MEDIUM, No. 12 I C J I.

Use.—There are seven marks of this fuze, all of which will still'
be met with. They are used in the Land Service with common,
pointed and A.P. shell for the B.L., 4-inch and 30-pr. ; Q.F., 4-inch.
and 12-pr., and with the double shell for the Q.F., 2 15-inch.

In the Naval Service with common-pointed shell for the B.L.,
4-inch ; and Q.F., 12-pr. and 4/-inch.

In material, construction, and action, the medium base fuzes
are, with one exception (the Mark VI), similar to the No. 11 large
base fuzes, but are smaller, and are screw-threaded twelve threads
to the inch instead of nine.

No. 12, Mark VII.

Mark VII.—Fuze, Percussion, Base, Medium, No. 12, Mark VII'
C J .—The Mark VII medium base fuze is identical in construction

with the large base fuze, No. 11, Mark V, described on page 281.

(n 11123)
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No. 12, Mark VI.

Fuze, Percussion, Base, Medium, No. 12, Mark VI j C j .—As this
mark of fuze differs in construction from the other base fuzes a detailed
description follows :-

Parts.--The principal parts of Mark VI fuze are:—Body,
detonator pellet, .detonator plug with R.L. cap, centrifugal
bolt, steel protecting plate, pressure plate with spindle
and nut. phosphor bronze spring, needle plate with steel
needle. two safety bolts, screw cap, and screw plug with
magazine.

Fig. 83.

FUZE, PERCUSSION, BASE, MEDIUM, NO. 12, MARK VI.

Body.—The body is threaded twelve threads to the inch for a
length of 1 . 5 inches ; the upper part. of the fuze is not threaded, while
a flange is formed at the base which, as in all base fuzes, is coated
with luting so as to make a tight joint when screwed home into the
shell. It is bored out to receive the percussion arrangements, but
'the recess is slightly enlarged at the upper end to form a shoulder
on which rests the needle plate and which is threaded to receive the
screw cap.
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A recess is formed in the base into which fits the pressure plate ;
the lower part of this recess is screw-threaded for the steel protect-
ing plate. A hole, intended for the spindle of the pressure plate, is
bored through the lower portion of the body and forms a communica-
tion between the recess in the base and the percussion chamber.
A small hole is bored through the side of the body to allow of a recess
being formed in the opposite side, in which the small end of the
centrifugal bolt engages. This hole is closed by a small screw plug,
the end of which is reduced in diameter and fitted with a small spiral
spring, which bears against the heavy end of the centrifugal bolt.

Detonator pellet.—The detonator pellet is cylindrical in form and
rests on the bottom of the percussion chamber ; a small projection is
formed around the upper part of the pellet, forming a shoulder on
which rests a phosphor bronze spring, the object of which is to prevent
any rebound or creeping action.

A hole is bored through the pellet at right angles to its axis, into
which fits the centrifugal retaining bolt, and another is bored along
its axis for the pressure plate spindle and locking nut ; the upper part
of this hole is threaded for the detonator plug. Two small holes
are bored vertically'in the top of the pellet ; these holes are threaded
for the safety bolts. Down the side of the pellet is cut a longitudinal
groove into which projects a screw from the side of the body ; this
prevents the pellet from turning round in flight.

Centrifugal bolt.—The centrifugal bolt is cylindrical in form,
and fits into the hole in the detonator pellet ; one end is enlarged,
while the other is reduced in diameter to fit into the recess in the
body. An elongated hole is bored through the bolt, the upper part
being recessed for the locking nut on the pressure plate spindle.

Pressure plate.—The pressure plate is made of copper, formed
with a gas-check lip which fits into an undercut recess formed in the
base of the fuze ; a boss is formed on the inside of the plate into
which screws the spindle.

Spindle.—The spindle is threaded at both ends, one end screwing
into the boss on the pressure plate ; the other receives the locking nut,
which secures the centrifugal bolt in the safe position.

Protecting plate.—The protecting plate is made of steel, recessed
to fit over the pressure plate ; it is pierced with five holes intended
to allow the gas to act on the pressure plate on discharge.

This plate screws home into position and is prevented from working
loose by four punch stabs.

Detonator plug.—The detonator plug is a small cylinder of metal,
threaded externally and recessed to take an R.L. cap, which is retained
in position by the metal of the plug being spun over it.

It screws into the top of the detonator pellet after the locking nut
has been screwed home.

Needle plate.—The needle plate is of metal with a steel needle
snapped into its underside ; two holes are bored through it, and
countersunk for the enlarged heads of the safety bolts. The plate
rests on the shoulder inside the fuze body, and is prevented from
turning by a set screw projecting into a slot cut in its side. In this
position the needle is directly over the detonator in the pellet.

(B 11123)	 T 2



Safety bolts.—The safety bolts are fitted with large flanged heads ;
they project through the holes in the needle plate, screwing tightly
home into the two holes in the front of the pellet, the flanged heads
forming a gas-tight joint in the countersunk holes in the needle plate.

A quantity of Pettman's cement is placed over the heads of the bolts
to assist in sealing the joint.

The phosphor bronze creep spring is placed between the front
of the pellet and the needle plate.

Screw cap and screw plug.—The top of the fuze is closed by the
screw cap and screw plug screwed together and prevented from
unscrewing by a locking screw. They form a small magazine con-
taining a pressed pellet of R.F.G. 2 powder pierced with a central
hole. A disc of muslin is shellaced to the underside of the screw plug
to prevent the powder workinff out through the four fire holes in the
plug through which the flash passes to the bursting charge of the
shell.

A recess formed on the underside of the screw cap is intended
for the safety bolts to be driven into by the action of the pellet on
graze.

There are four holes bored through the cap to allow the flash from
the detonator to fire the magazine. A disc of muslin prevents the
powder working into the interior of the fuze through these holes.

The screw cap is prevented from unscrewing from the body by a
small set screw passing through the body and into the rap.

Action,—On discharge, the gas, acting through the holes in the
protecting plate, crushes in the pressure plate, carrying forward the
spindle and nut and releasing the centrifugal bolt. The rotation of
the shell causes the bolt to move outwards, withdrawing its small
end from the recess in the body. On graze or impact the detonating
pellet compresses the spring in front of it, and moves forward, carrying
the heads of the safety bolts clear of the holes in the needle plate ; at
the same time the detonator is carried forward on to the needle and
fired, the flash passing through the holes in the needle plate, past the
heads of the safety bolts, to the magazine of the fuze.

This fuze was designed to prevent premature action on firing.
The heads of the safety bolts seal the communication between the
detonator and the magazine, and are only released simultaneously
with the firing of the detonator on graze or impact.

Note.—Very few of the Mark VI have been issued.

THE MARK V FUZE.

The Mark V fuze, externally, is similar to the Mark VI already
described, and is fitted with the same pattern of protecting plate,
pressure plate, spindle and nut. The pellet, however, is entirely
different. Instead of having a detonator plug with R.L. cap, it is
fitted with a needle plug and steel needle. There is no needle plate
with safety bolts, and the screw cap is not recessed on the underside,
nor pierced with fire holes, but has a central recess formed on the
upper side to hold the R.L. cap, which is kept in position by a per-
forated brass disc spun into position over it.
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THE MARK IV FUZE.

The Mark IV fuze differs from Mark V in the following particulars :-
The fuze is shorter ; the pressure plate has no gas-check lip ; the steel
plate is pierced with eight instead of five holes, and is not screwed
but spun into position ; the locking nut has a flange on its under-
side fitting into a small slot on the top of the centrifugal bolt ; the

Fig. 84.

FUZE, PERCUSSION, BASE, N EDIUM, NO. 12, MARK V.

detonator is inserted into a recess formed on the underside of the
screw cap, the top of which is pierced with six fire holes to allow
the flash to pass to the magazine.

This Mark IV, No. 12, Medium Base Fuze, is similar to the Mark IV,
No. 11, large base fuze, but the shape of the centrifugal bolt is slightly
different, having the heavy end enlarged, and the pellet recessed to
receive it.

THE MARK III FUZE.

The Mark III fuze only differs from the Mark 1V in the shape of the
centrifugal bolt, which is without the increased diameter at the heavy
end. Only a very few of this Mark of the No. 12 fuze were made,
owing to the centrifugal bolt not withdrawing its small end from
the body during flight. Mark IV was introduced to remedy this
defect.



  

TABLE No. 26.—Table of Base Fuzes, Nos. 11, 12, 15 and I6—continued.

      

List
Fuze, Percussion, Base,

Large, No. 11. List
Fuze, Percussion, Base,

Medium, No. 12.
I

List
Fuze, Percussion, Base,
Large, Bronze, No. 15. List

Fuze, Percussion, Base.
Large, Bronze, No. 16.

of of Use :—Common-pointed of i Use :—Capped A.P. shell, I of
Change	 Uso :—Common-pointed

and uncapped A.P. shell,
6-inch and up.

Cbange and A.P. shell, 12-pr. to
5-inch, and 2 .95-inch

double shell,

Change filled	 gunpowder	 and
capped common-pointed

shell.

Change Use :—Capped A.P. shell,
filled with Lyddite.

Mark IV.
§12249 The Mark IV differs from

the Mark HI in having an
No ohange. enlarged head on heavy end

of	 centrifugal	 bolt,	 the
pellet	 being	 recessed	 to

No change.

. take the new bolt.

Mark V. Mark II.
)3126 This pattern was intro- §13126 The Mark V fuze is longer; The	 Mark	 II	 fuze	 is

duced as Mark V, but none the pressure plate has a longer; the pressure plate
were issued for service ; the gas-cbeck tip.	 The steel has a gas-check lip.	 The
sealed pattern was declared protecting plate screws into steel protecting plate screws
obsolete. base, and has 5 instead of

8 holes.	 Different design
of locking nut. 	 The R.L.
cap, inserted from top, and
covered with perforated
brass disci spun in.

into base, and has 4 instead
of 8 holes. The centrifugal
bolt has an enlarged head
on heavy end. Now design
of looking nut. R.L. cap
inserted	 from	 top	 and
covered	 with	 perforated
brass disc spun in.

Mark VI.
The Mark VI differs from

Mark, V as follows :—A
percussion pellet with de-
tonator, a needle elate with
needle between the front of
the pellet and screw cap,
two safety bolts passing

I through the needle plate,
and screwing into front of

I pellet, different form of
' screw cap and creep spring.

114463 This pattern was intro- §14463
duced as Mark V, but
sealed pattern was declared
obsolete before any were
issued to service.

§14463
1
 This pattern was intro-

duced as Mark III, but
sealed pattern was declared
obsolete before any were
issued to service.

Mark V.	 Mark VII.
§14550 The Mark V fuze is §14560 The Mark VII is similar

different from previous 	 to No. II, Mark V.
marks, and is designed to
prevent premature action.
The pressure plate and
spindle are in one piece and
much smaller, and are I
placed to one side of the
centre. The pellet is fitted I
with a different form of
detonator, and has two ,
centrifugal bolts. The
large bolt, engages with a
recess in the body, and I
masks the fire channel in
the pellet. There is a
safety flange on the bottom
of the pellet, and a brass,
ball with retaining bolt in
the base which seals the
flash from the detonator
until the ball is displaced.

§14560
Mark /H.

The Mark DI is similar
to No. It, Mark V.

§16503
§16255

Mark I.
This fuze is similar to the

No. 11, Mark V, but differs
from it in having a screwed
collar instead of a steel plate
under the pressure plate,
which is of a different
design.. The front end of
the detonator pellet and
the under side of I he
screwed cap are coned
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FUZE, PERCUSSION, BASE, HOTCHKISS, MARK IV I C .

Use.—This fuse is used with steel, and common iron shell, filled
with gunpowder for the Q.F. 3- and 6-pr. guns.

Parts.—lt consists of the following parts :—Body, percussion
pellet, spiral creep spring, screw cap, screw plug, and detonator.

Body.—The body is of copper alloy, Class A ; screwed externally
with a left-handed screw (12 threads to the inch). and the base is
formed with a flange to act as a gas-check, and a projection to take
the key by which it is screwed into the shell. (See Fig. 85.)

Fig. 85.

FUZE, PERCUSSION, BASE, HOTCHKISS, MARK IV.

Scale f.

The body is bored out from the front to take the percussion pellet,
the interior at the top screwed to receive the screwed cap, and has
an undercut recess, the top edge of which is slightly rounded, formed
at the bottom.

Percussion pellet.—The percussion pellet consists of a brass casing,
filled with an alloy (12 parts lead, 1 part tin), into which a roughened
needle holder of hard brass wire, carrying a steel needle at its front
end, is embedded.

The brass casing is reduced in diameter on the exterior at the front
end.
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The needle holder has an enlarged base and rests in the undercut
recess and supports the pellet ; the latter projects beyond the point
of the needle and prevents it reaching the detonator.

The brass spiral spring fits round the smaller part of the brass
casing and prevents rebound of the pellet.

Screw cap.—The screwed, cap is threaded left-handed and closes
the front end of the fuze ; the rear portion is bored out to take the
screw-plug, and through the centre of the front end a fire-hole is
bored to allow the flash from the detonator to pass out.

The screw-plug contains the detonator, which is similar, except in
dimensions and amount of composition, to the R.L. cap, described
on p. 282. It screws into the rear of the screwed cap. The fuze is
lacquered externally.

Adion.—On the shock of discharge, the pellet sets back over the
needle holder, thus allowing the steel needle to project beyond it.
The alloy at the bottom of the pellet cushions against the bottom of
the fuze, and a small portion of it dovetails into the undercut recess,
round the base of the needle. This forms a weak connection between
the pellet and fuze body, and assists the spring in checking rebound
action. On graze or impact the pellet and needle set forward, the
needle pierces the detonator, and the flash passes through to the
bursting charge of the shell.

Mark III fuse.—Mark III fuze differs from Mark IV in the
following particulars :—There is no undercut recess for the alloy of
the pellet to dovetail into ; the needle is shorter and is formed entirely
of roughened brass wire, having no steel needle let into it ; the spiral
spring is weaker and is placed round the needle instead of round the
pellet, and the front end of the brass casing of the pellet is consequently
not decreased in diameter.

The Mark III fuze, when converted to Mark IV pattern, will be
known as Mark III*.

FUZE, PERCUSSION, BASE, 9 . 45-INCH HOWITZER L .

This fuze is used with the common-pointed shell for the above
howitzer ; in external appearance it is similar to the Hotchkiss base
fuze. (See Fig. 86.)

Description.—The body of the fuze is of gunmetal and is bored
out and fitted with a loose needle plug with steel needle ; fitting
round the needle plug is a copper ring, with three clips, which prevent
it moving forward till impact. A four-armed stirrup spring rests on
the front of the needle plug, and supports a thimble ; a brass cylinder
fits round the thimble, so as to keep the needle central. The front
of the fuze is closed by a screwed plug with anvil and detonator. This
plug carries a screw cap at its front end, which holds a magazine
of loose powder ; a lead washer is placed under the flange of the
head.

.1dion.—On shock of discharge the brass thimble sets back,
straightening out the four clips of the stirrup spring ; on graze or



Lead washer.
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impact the needle plug and thimble displace the three lugs on the
copper retaining ring in the base of the fuze, and fly forward and
fire the detonator, which in turn fires the loose powder in the magazine
of the fuze, and the bursting charge of the shell.

Fig. 86.
FUZE, PERCUSSION, BASE, 9 -45-INCH HOWITZER, MARX I ILI.

Seale

DRILL FUZES.

Drill fuzes are either burnt out fuze bodies, or solid gunmetal,
of the same external dimensions as the fuze they represent ; they
are blackened, and stamped " DRILL."



TABLE No. 27.—Percussion Fuzes used in Land Service.

NOSE FuzEs.

The Fuzes shown in Italics are Obsolete for future manufacture.

Fuzes. lflarks.
Paragraph
in List of
Changes.

Used with

Pznarssfox. ORDNANOS.

Direct action, with cap, No. 1	 ... Iv 6572
8740
9906 B.L., 60-pr.	 For common and lyddite shell 	 •

10172 B.L., 4-inch, jointed.	 For common shell
10173 B.L., 9.46-inob howitzer. 	 For lyddite shell
10322 B.L., 6-inoh, 30-owt. howitzer 	 For

Ivv 10297 B.L., 6-inch, 26-owt. howitzer 	 common
10322 6.4-inoh howitzer 	 and lyddito

B.L., 6-inoh howitzer	 shell.
For service only with

lyddito shell.
II 5216 B.L.C., 6-inch, on siege oarriage.	 For lyddite

9906 shell
10087 qr., 4.7-Mob, on travelling carriage. 	 For
10172 common and lyddite shell
10322 Q.F., 4' 6-inch howitzer: 	 For lyddite shell	 -

11347

Direct =Lion, delay, No. 10 8871 B.L. 6 inch, 30-owt. howitzer For common shell, when specially ordered.B.L., 6-inch, 25-cwt. howitzer



TABLE No. 27.—Percussion Fuzes used in Land Service—continued.

NOSE FUZES.

The Fuzes shown in Italics are Obsolete for future manufacture.

Psacussios--coatinued.

Marks.
Paragraph
in List of
Changes.

Used with

ORDNANCE---CONthilied-
B,L., 10-inch

Direct-action, impact, No. 13 1* 10321 B.L., 0.2-inch, IV to Vic
I** 11190 B.L., 9-2-inch, " B " VI And VIc
II 8630 B.L., 9.2-inch, IX

9620 B.L., 9-2-inch, X, X", X*.
9673 B.L., 7.5-inch, II, II* For lyddifa shell with picric powder
9721 B.L., 6-inch; VII, VII• exploders.

10172 B.L., 30-pr.
II* 11190 B.L.C., 6-inch
III 10321 Q.F., 6-inch
III* 11190 Q.F., 4.7-inch
IV 11190 R.M.L., 10-inch, H.A.

Direct-action, with cap, No. 17 	 .. I 14561 B.L., 60-pr.
B.L., 2.75-inch, converted
B.L., 2.75-inch
B.L., 9.45-inch howitzer

II 14897
B.L., 6-inch, 30-cwt. howitzer
B.L., 6-inch, 25-cwt. howitzer
B.L., 5.4-inch howitzer

For service and practice with
13-ciclite shell.

B.L., 5-inch howitzer
B.L.C., 6-inch, on siege carriage
Q.F., 4-7-inch, on travelling carriage

III 15107 Q.F., 4.5-inch howitzer



Direct-action, impact, No. 18

Direct-action, with Cap, No. 44	 ...

I

II

15146

16037

Q.F. 4.7-inch
III, 1711* For lyddite shell with T.N.T. Exploders.F., 

Q.F., 12•pr, 12-cwt.	 For Coast Defences.

Q.F., 3-inch—For H.E. shell.

Direct-action, impact, No, 45 	 ... I RL., 4-inch
B.L., 6-inch
B.L., 7.5-inch
B.L., 9.2-inoh For lyddite shell with T.N.T. Exploders.
Q.F., 12-pr.
Q.F., 4.7-inch
Q.F., 6-inch

Base Fuses.
Base, large, No. 11 ... I 8099

Is
8315

12114
B.L., 12-inch For uncapped armour-piercing shell.B.L., 10-inch

II 8652
9674

11873

' B.L., 9.2-inch, IV to Via	 1
B.L., 9.2-inch, IX
B.L,, 9.2-inch, X, X", X * I.

For uncapped armour-piercing and common
pointed shell.

12114 RL,, 6-inch, VII, VII"	 1
II* 12114 B.L.C., 6-inch For uncapped armour piercing shell.
III 12114 Q.F., 6-inch
IV
V

12114
14560 J 9-inch, H.A.	 For common pointed shell.

Base, large, bronze, No. 15... I 12834 (	 9.2-inch, 1V to Vie

II 13126
B.L., 9.2-inch, IX
B.L., 9.2-ipcb, X, X', X*
B.L.,	 II, II*t

i
For	 capped	 armour-piercing	 shell,	 filled

with gunpowder.

Base, large, bronze, No. 18...

III

I

14560

15503
16255 I

RL., 6-inch, VII, VII'
B.L,, 9.2-inch, X, X', X'

shell.
B.L.,	 Mark VII

For armour-piercing capped steel, filled with
lyddite.



TABLE No. 27.—Percussion Fuzes used in Land Service continued.
BASE FUZES.

The Fuses shown in Italics are Obsolete for future manufacture.

Paragraph
in List of
Changes.

Used withFuzes. Marks.

ORDNAN CE—007iiiritad-PERCIMION—continued.
Base, medium, No. 12	 ...

1 B.L., flinch, jointed	 For common-pointed shell.
B.L., 30-pr.
Q.F., 4.7-inch. For armour-piercing shell.

(IF •	 m, 13:1* 	For common-pointed shell.Q.F., 12-pr., 12•owt.
Q.F., 2-95•ineh. For double shell, except Mark I.

1	 8100
8315
0674

11878
II	 12114
III	 12114
IV	 12249

13126
VI	 14463

V11	 14560
II	 6193

8515
III	 7008

8515

III	 7490
8229
9451
9814

12355

Base, Armstrong, No. 9	 ...

13ase, Hotchkiss

Base, B.L., 9.45-inch howitzer

Q.F. 2-95-inch. For double shell, Mark I

Q.F., 6-pr. l For common and steel shell.Q.F., 3-pr.

B.L., 9.45-inah howitzer. For common-pointed shell.



PE RCUSSION
Direct-action, with plug, No. 3 ...

Directeaction, impact, No. 13

TABLE No. 28.—Percussion Fuzes used in Naval Service.

Non Funs.

Paragraph
in List of
Changes.

Used withFuzes. Marks.

10321
11190
8630
9620
9673
9721

10172

11190
10321

11190

11190

10322

11396

ORDNANOM-
B.L., 13.5-inch, I to IV	 1
B.L., 10-inch, II to IV*	 I
B.L., 9.2-inch	 i For nose-fuzed common shell.
B.L.,	 VII, VIII
Q.F., 6-inch

B.L., 15-inoh
B.L., 13.6-inoh, V
B.L., I2-inoh
B.L., 10-inpla
B.L., 9-2-inch
B L., 7.6-inoh
B.L., 6-inch
B.L., 4-inoh, VII to VIII*
Q.F., 6-inch
Q.F., 4.7-inch
Q.F., 4-inch, I to III*
Q.F., 4-inch, IV
Q.F., 14-pr.
Q.F., 12-pr. 18 cwt.

L
 Q.F., 12 pr. 12 cwt.

Q.F., 12-pr. S cwt.

For lyddite shell with picrio powder
exploders.



TABLE No. 28.—Pereusetion. Fuzes used in Naval Service—continued.

Non FuzEs—eontinued.

          

Fuzes. Marks.
Paragraph
in List of
Changes.

Used with

PREGUSSION--con4inuzd- OnmweNar—ocrainuerl.
Direot-aotion, impact, No. 18	 ... I 15148• B.L., 4-inch, VII to VIII*	 )

Q.F., 4.7-inoh
Q.F., 4-inch
Q.F., 14-pr.	 }For lyddite aholl with T.N.T. exploders
Q.F., 12-pr. 18 cwt.
Q.F., 12-pr. 12 owt.

II 16037 Q.F., 12-pr. 8 owt.

Direct-action, impact, No. 10 I 15564
II 16263 Q.F., 3-pr.	 For Mark I lyddite shell with T.N.T. exploders.
Iii

Direct-action, impact, No. 10e I Q.F., 13-pr. Hotchkiss 	 For lyddite shell with T.N.T. oxploders, except
Q.F., 6-pr. Nordenfelt 3-pr.	 Mark I.Q.F., 3-pr.

Direct-action, with oap, No. 44	 ... Q.F., 3-inch—For H.E. shell.

Direct-action, impact, No. 45	 ... I B.L., 4-inch, VII to VIII*	 .)
B.L., 6-inch
B.L., 7.6-inch
Q.F., 12-pr., 8, 12, and 18 owt. }For lyddite shell with T.N.T. exploders.
Q.F„ 14-pr,
Q,F., 4-inoh
Q.F., 4-7-inch



8099
8315

12114
8852
9874

11873
12114
12114
12114
12114
14560

12834

13128

14560

16503I

BASE FUSES.

B.L., 13.5-inch, I to IV For uncapped armour-piercing andB.L., 12-inch, VIII to X*	 commonpointed shell.B.L., 10-inch, II to IV*
I4.L., 10-inch, VI to VII*. For uncapped common pointed shell.
B.L., 9.2-inch. For uncapped armour-piercing and common pointed shell.
B.L., 7.5-inch. For unoapped common pointed shell.
B.L., 6-inch, VII, VIII, XL XI*1For uncapped armour-piercing and
Q.F., 6-inch	 f common pointed shell.

B.L., 15-inch
B.L., 13-5-inoh For capped armour-piercing, filled withB.L., 12-inch.	 gunpowder, and common pointed shell;B.L.,10-inoh fi but can also be used with unoappedB.L., 9-2-inch	 shell.B.L., 7.5-ineh
B.L., 8-inch, VII, VIII, XI, XI*)
B.L.,	 XII. For capped common pointed shell.

B.L., 15-inch
B.L., 13.5-inch, V
B.L., 12-inch, X to XII

For armour-piercing capped shell, filled
with lyddite.



TABLE No. 28.—Percussion Fuzes used itt Naval Service,--continued.

BASE FuzEs—cantinued.

Fuzes.	 Marks.
Paragraph
in List of	 Used with
Changes.

Pl3B ctrsslo 7,z—continued.

Base, medium, No. 12	 ...

ORDNANCE—WM-in-rack

8100	
1
1	

13.L., 4-inoh, VII to VIII*I	 8315
9674 Q.F., 4.7-inch

11873 Q.F., 4-inch
II 12114 Q.F., I4-pr.	 For	 common	 pointed	 shell,	 except
II I 12114 Q.F-, I2-pr., 18 cwt. 4.7-incb, Marks I, II and III.
IV 12249 Q.F., 12-pr., 12 cwt.
V	 13126 Q.F., 12-pr., 8 owt.
VI 14463 Q.F., 12-pr., 4 cwt.

VII 14560

13aso, Armstrong, No. 9	 ... II 6193

III
8515
7008

Q.F., 4.7 -inch.	 For common pointed shell, Marks I, II and ITT.
8516

Base, Hotchkiss III 7490
8229

III*
IV

14682
9451
9814

Q.F., 	 ). For steel shell, filled with gunpowder.Q.F., 3-pr.

Q.F.
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(E). TIME FUZES.

Time fuzes are used in the Land Service, generally for star shell
only. (See page 112.)

In the Naval Service time fuzes are used with shrapnel shell
from B.L. guns, I2-inch and above, when firing at short ranges. (See
page 112.)

The following time fuzes will be met with :—

Land Service

Naval Service
J No. 25.

No. 24.
No. 30.

TIME FUZES USED IN LAND SERVICE.

FUZE, TIME, 15 SECONDS, No. 25, MARK IV J L .

(Plate LI.)

The Fuze, time, 15 seconds, No.25, consists of the following parts :-
Body, bottom plug, time ring, needle plug with steel needle, lighting
pellet with R.L. cap and stirrup spring, safety pin, steel washer, cap
and set-screw.

The body is made of aluminium ; the lower part is threaded to
the G.S. gauge. Above the screw-threaded portion it is enlarged,
forming a shoulder under which is placed a leather washer.

The top part of the body is reduced in diameter and screwed to
receive the cap. The body is bored out from the bottom to take a
charge of about 45 grains of R.F.G. 2 powder, and is closed by a bottom
plug with a central flash hole. This hole is covered on the inside of
the plug by a muslin disc and a disc of brass, over which the metal
of the plug is spun.

The body is bored out from the top, forming a lighting chamber
in the stern ; in the bottom of this chamber is screwed a small needle
plug of brass, having a steel needle on its upper face. Three flash-
holes are bored through the stem, communicating from the lighting
chamber into an annular groove cut round the exterior of the bottom
of the stem. One of these holes is primed with a small pellet of gun-
powder.

A setting mark on the body indicates the position of a small hole
containing a perforated powder pellet which communicates with a
fire channel leading to the magazine of the fuze.

The time ring is made of aluminium, and is graduated from 0 to 44.
On the underside of the ring a flange is formed, which fits into

a groove cut in the face of the body round the bottom of the stem.
The composition channel is driven with fuze composition, and then
covered with a washer of vegetable paper. At the beginning of the
fuze composition there is a gas escape hole closed by an aluminium
disc, and another hole bored through to the inner circumference of
the ring is intended to allow the flash from the holes in the stem to
ignite the composition at the spot where it begins to burn. A cloth
washer is shellaced to the top of the fuze body, on which rests the time
ring.
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The spaces between the cap, time ring and body, also set-screw
recess of cap and gas escape hole disc in the ring, are waterproofed with
a composition of beeswax, mineral jelly and French chalk.

Lighting pellet.—The lighting pellet is made of gunmetal and is
supported in the top of the lighting chamber by means of a brass
stirrup spring, the upper arms of which rest on two slots cut away
on the top of the stem. The lighting pellet is bored out and contains
a very small R.L. cap which is retained in position by means of a
screw plug. A steel spring washer is placed on top of the time ring ;
the ring itself is then clamped by means of a cap of aluminium screwed
on to the top of the stem and secured by a steel set-screw.

As the stirrup spring is of very weak construction the lighting
pellet is secured in a safe position until the moment of loading by
means of a phosphor-bronze safety pin which passes through the cap
and the lighting pellet.

.letion.—The fuze is set by means of the special key by turning
round the ring until the graduation ordered is opposite the setting
mark. At the moment of loading the safety pin is withdrawn, leaving
the lighting pellet supported by means of the stirrup spring only.

On shock of discharge the pellet sets back, straightening out the
arms of the stirrup spring, and carries its detonator on to the point
.of the needle. The flash from the exploding detonator passes through
the holes in the stem and round the groove to the powder pellet at
the commencement of the composition. The ring burns round until
it conies to the pellet of powder in the body at the setting mark,
which fires the magazine of the fuze and the shell.

This fuze was originally intended for use with the star shell for
the B.L., 10-pr., but its use has now been extended to all B.L. and
Q.F. guns and howitzers for use with star shell.

Mark III Fuze.

Mark III fuzes differ from the Mark IV in the bottom of the
composition groove in the time ring being square instead of round,
and in the groove having an asbestos lining.

Mark II .Fuze.

The Mark II fuzes differ from Mark III in not being waterproofed.

Mark I Fuze.

Mark I fuzes differ from Mark II as follows :-
(1) The underside of the time ring is flat (instead of being pro-

vided with a lip and recess).
(2) The magazine channel is placed at a different angle.
(3) The aperture in the bottom plug is smaller.
(4) The external contour of the fuze is slightly different.

FUZE, TIME, SENSITIVE MIDDLE, No. 24, MARK I L 1 .
(See Plate LII.)

This fuze can still be used with star and shrapnel shell with the
13.L., 6-inch and 5 . 4-inch howitzers.

It will become obsolete when existing stock is expended.
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iction.—The action of the fuze does not depend upon the shock
of discharge, but immediately the shell begins to rotate, the retaining
bolts, acted upon by centrifugal force, fly outwards, compressing
the spiral springs and releasing the lighting pellet, which, acted upon
by the same force, also flies outwards against the needle, firing the
detonator, the flash passing through the body of the pellet to the
axial magazine ; thence it passes out through the fire holes in the
bottom of the stem and ignites the time ring. The ring burns round
until it reaches the channel opposite the setting mark, when the
magazine of the fuze is fired, so bursting the charge of the shell.

TD1E FUZES USED IN NAVAL SERVICE.

FUZE, TI MM, No. 30, MARK II j N I •

(Plate LIII.)

This fuze is used with shrapnel shell having the 2-inch gauge, for
B.L. 12-inch and above, when firing at short ranges.

The fuze is identical in construction with the Fuze, time, No. 25,
Mark IV, but is made of metal instead of aluminium, is larger, and
is threaded to the 2-inch gauge.

Mark I Fuze.

The Mark I fuze differs from the Mark II in the channel for the
composition in the time ring being square instead of rounded at the
bottom.

The channel is also lined with asbestos.



Paragraph
in List of
Changes.

6638
5982
7046
7231
8417

12592
13183
13352
14066
15760

Time of
Earning
at rest.

Seconds.

14.8
to

15 •S

16

TABLE No. 29.—Time Fuzes used in Land Serviai.

The Fuzes shown in Italics are Obsolete for future manufacture.

Used with.

B.L., 8-inch, 30-cwt.
howitzer

B.L.,	 25-owt.
howitzer

B.L., 5.4-inoh howit-
zer

B.L., 16-pr.
B.L., 10-pr.
B.L.,	 30-owt. howitzer
B.L.,	 25-cwt. howitzer
B.L., 5.4-inoh howitzer
B.L.,	 howitzer
B.L.C., 16-pr,
Q.F., 18-pr.
Q.F., 15-pr.
Q.F., 13-pr.
Q.F., 2.96-Inch

Fuzes.

Senxitive, 'middle, No. 29...

15 seconds, No. 25

For star shell, but when stock of fuzes is ex-
hausted, to be replaced by No. 25.

For shrapnel shell, but when stook of fuzes is
exhausted, to be replaced by No. 54.

For star shell.

Marks.

I
II

TIME.

No. 30

Time Fuzes used in Naval Service.

14872	 8.5
18856	 8.6

B.L., 13.5-inob, V For shrapnel shell baying
B.L., 12-inch	 f short ranges.

2-inch fuze hole at
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(F). TIME AND PERCUSSION FUZES.

Time and percussion fuzes are here, for convenience, divided into
three groups, namely :—

(1) The small type of T. and P. fuse with the G.S. gauge (1-inch).
Fuze, T. and P. No. 60, two time rings, burns at rest 20 sec.

77	 77	 No. 63,	 ,,	 , 20 . 1 "
1)	 71	 No. 65 and 65A „ 	 77	 ” 20 . 1 „
7,	 77	 No. 56, single time ring	 ,,	 „ 13	 „

(2) The large type of T. and P. fuze with the G.S. gauge.
Fuze, T. and P. No. 62, two time rings, burns at rest 35 sec.

„	 No. 64,	 „	 „	 " 30
„	 „	 No, 66,	 . ,,	 .	 71	 „ 34 „
17	 11	 No, 54, single time ring, „	 „	 16 „

(3) T. and P. fuses having the 2-inch fuze-hole gauge.
Fuze, T. and P. No. 80, two time rings, burns at rest 22 sec.

,, ,, No. 81, .7] 23 „ 30 - 25 ”
27 72 No. 82, 77 17 „ 40	 „
„ „ No. 83, „ PP 71 30	 ),

2) 11 No. 84, 51 PP 13 30	 ,,
For nature of gun with which the above fuzes are used, see Table

of Fuzes, page 334 to 338.
(-No.

j 

,,

:.

(1) SMALL T. AND P. FUZES OF G.S. GAUGE „ 65 and 65A.
„ 56.

The above-mentioned T. and P. fuzes are similar in construction,
differing only in minor details hereafter described.

The No. 56 fuze is fitted with only one time ring.
The No. 65A fuze is an entirely new fuze ; the No. 65 is a fuze

which has been converted from old T. and P. No. 56, 60, or 63 fuzes.
The No. 65A fuze is here described in detail.

FuzE, T. AND P., No. 65A, MARK	 C I .
(Plate LTV.)

Parts.—The fuze consists of the following parts :--Body, percussion
pellet with needle plug and retaining bolt, spiral spring, detonator
plug, safety pellet, brass ball, bottom plug, two time rings, dome,
washer and nut.

Description.—The bottom part of the body is screwed on the exterior
to fit the G.S. fuze hole, and is bored out in the interior to take the
percussion arrangement, and screwed to receive the bottom plug.

Above this the body is of larger diameter, and fits over the nose
of the shell, a leather washer on the underside making the joint
tight.

Above this again the body terminates in a stem, the top of which
is threaded to receive the cap, and has two grooves cut in it to receive
the feathers on the brass washer.
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Two brass pins are secured into the stem, which engage with slots
in the upper composition ring and prevent it turning.

In the enlarged diameter of the body are situated the safety pin
of the percussion arrangement and a hole for the projection on the
key, by which the fuze is screwed into the shell. •

The percussion safety pin has a whipcord loop coloured black.
Time rings.—There are two time rings which contain the fuze

composition. Each ring has a channel running nearly all round its
under surface, and rings of vegetable paper are shellaced to the lower
surface of each.

The lower ring is barrel-shaped and milled, having a setting
pointer fixed at the commencement of the composition. The gas
escape is external, i.e., the gas escapes from the ring straight into the
air. For this a hole is bored in the ring at the commencement of the
composition, and is covered by a thin brass patch cemented over with
Pettman's cement. The patch is blown out when the ring lights.
This ring is movable, for setting the fuze. At the commencement
of the composition in this ring there is a vertical hole, communicating
with the upper ring.

The upper ring is pinned to the stem so that it cannot turn. It is
cylindrical in shape and graduated from 0 to 44 divisions (half-divisions
being shown by dots), and has an external gas escape, similar to the
lower ring.

It is marked with an arrow, and when this is opposite the setting
mark the fuze is set at safety, as the fire-hole in the body is covered
by solid metal and not by fuze composition.

A cloth washer is secured by shellac to the top of the body, and
another to the top of the bottom ring, a hole being pierced through
each, so as to leave the powder pellet in the fuze body and in the
composition ring exposed.

Lighting chamber.—On the upper side of the upper ring, at the
beginning of the composition there is a small chamber containing
the lighting arrangement, which consists of a gunmetal hammer having
a steel needle, suspended by a thin copper shearing wire over - 35
grains of cap composition ; this cap composition is surrounded by
mewled powder, and covered by a thin brass disc which is kept in
position by a small screw collar. This collar has a side groove cut away
so as to form a channel for the flash to pass from the time detonator
to the composition at the beginning of the ring. The top of the
chamber is closed by a brass disc, the metal being spun over to retain
it in position. A strong safety pin of phosphor-bronze wire passes
through the ring from the outside, and underneath the hammer, which
it supports. The letter " T " is stamped on the ring near the entrance
of the safety pin.

Closing pellet.—When the safety pin is withdrawn, a small brass
pellet with spiral spring behind it, closes the hole.

Dome.—The dome is made of brass ; it fits over the upper ring
and covers the lighting arrangement.

Washer.—Placed on top of the dome is a washer of sheet brass
having two feathers which fit into grooves in the top part of the
stem.
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Nut.—The nut, which is hexagonal, screws on,to the top of the
stern and clamps the dome and time rings in position.

Percussion arrangement.—The percussion arrangement consists of
a percussion pellet with steel needle, retaining bolt with spring, safety
pellet, safety ball, detonator plug with R.L. cap, spiral creep spring
and bottom plug.

Percussion pellet.—The percussion pellet is made of metal,
cylindrical in shapo, having a slot cut down one side for the safety
pellet and ball to fall into ; there is also a small groove cut down
the body of the pellet into which projects a small pin in the fuze
body to prevent the pellet from twisting round.

A hole is bored through the pellet, the top part of which is threaded
to receive the needle plug with a hardened steel needle with six fire
holes round it. Underneath the needle plug is a recess containing
one grain of F.G. powder and a perforated pellet of powder, retained
in position in the pellet by a brass washer and a muslin disc.

Creep spring.—A small recess is made on the underside of the
body and a corresponding one on the top of the pellet, into which
fits the spiral spring, intended to prevent the pellet moving forward
in flight.

Retaining bolt.—The retaining bolt passes transversely through
the percussion pellet, its small end projecting into a recess in the
body, in which position it is kept by a small spiral spring. The other
end of the bolt is heavier. and flies outward when the shell rotates. a
slot being formed in the body into which this end can move.

Safety pellet.—The safety pellet is suspended in the body above
the slotted out portion of the percussion pellet by means of a thin
copper shearing wire, and by a safety pin passing through the body
and the pellet. The letter " F " is stamped on the body near the
entrance of this pin.

Closing pellet.—A small brass pellet, with a spiral spring behind it,
closes the safety pin hole when the latter is withdrawn.

Safety pellet and ball.—The safety pellet retains in position a
small brass ball lying on an inclined recess cut away on the top face
of the pellet. The ball prevents any forward movement of the per-
cussion pellet as long as it is kept in position by the safety pellet.

Detonator plug.—The detonator plug is a small cylinder of metal
screwed on the exterior to fit into the body at the end of the
horizontal powder channel, and immediately above the needle of the
percussion pellet. It is recessed to receive the R.L. cap, and has a
central fire hole.

Bottom Al.—The bottom plug is a short cylinder of metal.
threaded externally to screw into the bottom of the fuze. It has a
cavity filled by a perforated pellet of gunpowder covered on the top
by a disc of paper and a disc of muslin, secured by a brass washer.
The hole at the bottom is closed by a brass washer and shalloon disc,
the base of the fuze and plug being waterproofed by a coating of
Pettrnan's cement, and the bottom plug stabbed in three places to
prevent it unscrewing.

Action of time portion.—The fuze is set by unclamping the nut
by means of the " Key No. 5," and turning round the lower time
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ring until the graduation ordered is opposite the pointer on the body.
The nut is then clamped securely. At the moment of loading the
" T " pin is withdrawn and the closing pellet closes up the hole occupied
by the pin and so prevents the gas on discharge getting into the fuze.
On the shock of discharge the hammer in the lighting chamber sets
back, shearing its suspending wire, and fires the detonating composi-
tion in the bottom of the lighting chamber and ignites the top ring,
the brass disc being blown out to allow the gas to escape. The top
ring burns round the reverse way to which the shell is rotating until
it conies to the powder pellet at the beginning of the lower ring, which
is then fired, blowing out the brass disc, and igniting the lower ring.
The lower ring burns back the opposite way to the top until it comes
to the pellet of powder in the body ; this is fired, and ignites the powder
in the horizontal channel, firing the percussion detonator and the
bursting charge of the shell.

Action of percussion part. —At the moment of loading the " P "
pin is withdrawn, the closing pellet closing the 'hole occupied by the
pin. On shock of discharge the safety pellet sets back to the bottom
of the slot in the percussion pellet, shearing its suspending wire, the
brass ball following it on the first motion of rotation. The spiral
spring prevents the percussion pellet rebounding, and the anti-boring
pin prevents the pellet from turning.

Owing to the rotary motion of the shell the heavy end of the
retaining bolt overpowers the spring and withdraws the smaller
end from the recess, so that the percussion pellet is free to move
forward, which it does on graze or impact, compressing the spiral
spring ; the needle striking the percussion detonator fires the fuze.

FUSE, T. AND P. No. 65, MARKS I and IL

Fuze, T. and P. No. 65, Marks I and II, are similar in design to•
the above, but are conversions from old No. 56, 60 and 63 fuzes.

The Mark II differs from the Mark I in the upper time ring, which.
is graduated in a slightly different manner.

FUZE, T. AND P. No. 63, MARK I.

(Plate LV.)

The fuze is, in construction, generally similar to the Fuze, T. and'
P. No. 65, Mark I, but is a quick-setting fuze ; the cap on the stem
is circular and is not undamped before nor clamped up after setting.
It differs from the No. 65, Mark I, in the following particulars ;-

The composition channels in the time rings are lined with asbestos
Paper.

The lower ring is milled in a different manner. The cap securing
the dome is fixed in position by a steel set-screw.

This fuze is set by means of a special key (Key, No. 14, see page 343), .
shaped to fit the milling of the lower ring.
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FUZE, T. AND P. No. 60, MARK II L 1 .

(Plate LV1.)

The Fuze, T. and P. No. 60, Mark H, differs from the No. 65 fuze
as follows :-

(1) The lower, instead of the upper time ring, is graduated.
(2) The setting pointer is attached to the body of the fuze instead

of to the lower ring.
(3) The composition channels are lined with asbestos paper.
(4) Calf-skin washers are used under the time rings instead of

cloth washers.
(5) The time detonator in the upper time ring contains - 2 grains

instead of - 35 grains of composition.

FUZE, T. AND P. No. 60, MARK I L 1 .

Fuze, 7'. and P. No. 60, Mark I, differs from Mark II in having a
blackened notch instead of a pointer. In the first issues of Mark
the graduations showed the odd numbers.

Fuzes, T. and P. No. 60, Marks 1* and Il*._A certain number
of Marks I and II, T. and P. fuzes, No. 60, have been issued with "35
instead of '2 grains of detonating composition in the Time portion ;
such fuzes will be distinguished by a (*) added to their numeral.

Fuzes, T. and P. No. 60c, Marks I and II, are conversions from
Nos. 56, 57 and 61 (single ring) fuzes. No more of No. 60c will be
made.

They have the old nunieral. lot number, and date of filling barred
out. and new substituted.

FUZE, T. AND P. No. 56, MARK IV I C I •
(Plate LVII.)

T. and P. No. 56.—This fuze differs from the T. and P. No. 60. in
having a single, barrel-shaped, time ring with lighting arrangement,
graduated from 0 to 18 and subdivided to read in quarters. The
gas from the burning composition escapes into the dome through
a hole bored into the ring from the inner side, near the commencement,
and through another at the top. A groove is cut in the top face of the
body close to thy, stem and halfway round it, and a hole is bored
through the body into this groove at an angle reverse to the spin of
the rifling, for the gas to escape from the dome.

The percussion pellet is filled with F.G. powder instead of having
a perforated pellet of gunpowder.

Shalloon is used in place of muslin for the discs. Time of burning
at rest, 13 sec. :—

There are no earlier Marks of this fuze.
Fuze, T. and P. No. 56, Mark IV.*—Certain lots of No. 56 fuzes

have been re-fitted with . 35 grains instead of of detonating com-
position for the time portion, and are distinguished by having a (*)
added to their numeral.
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{

No. 66.
„ 62.
11 54-
„ 64.

The Nos. 66, 62 and 54, T. and P. fuzes, are similar in construction ;
the No. 54 is fitted with only one, instead of two, time rings.

The No. 64 fuze is entirely different in design from the above,
and is described in detail.

FUZE, T. AND P. No. 66, MARK I.

(Plate LVIII.)

This fuze is similar in mechanism to the T. and P. No. 65A ; but
the body above the screw-threaded portion is larger in diameter, the
stem being hollow (for lightness) and thickened at the base to ensure
the centering of the lower time ring. The upper ring is graduated
from 0 to 60. The percussion part only differs from that already
described in having two, instead of one spiral creep spring in front
of the percussion pellet.

FUZE, T. AND P. No. 62, MARK II 1 L .

(Plate LIX.)

This fuze is very similar to the No. 66, differing from it in the
lower time ring, which is barrel-shaped and milled in a different
manner.

The composition channels in the time rings are lined with asbestos
paper.

The fuze composition in the rings is a mixture of black and brown
mealed powder instead of F.G.

The fuze burns about a second longer than the No. 66.

FUZE, T. AND P. No. 62, MARK I.

A few T. and P. No. 62, Mark I fuzes have been issued ; they
differ from the Mark II in the time rings, both of which are graduated,
and both rings are capable of being moved in setting the fuze. The
upper ring is graduated up to 30 ; the lower ring from 30 to 60.

The lower ring is fitted with a spring pawl, which, in the operation
of setting the fuze, acts as follows :--For graduations up to 30, the
pawl secures the lower ring to the body, so the upper ring is the only
one which is moved ; for graduations above 30, the pawl no longer
keeps the lower ring fixed, but secures it to the upper ring, so that the
rings move round together. (See Fig. 87.)

FUZE, T. AND P. MIDDLE No. 54, MARK III.

(Plate LX.)
This is a single ring fuze of the same size as No. 62. but in con-

struction and action it is similar to the T. and P., No. 56, Mark IV,

(2) LARGE T. AND P. FUZES OF U.S. GAUGE
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except in marking and length of composition ; the stem is hollow
and the ring is graduated up to 30 divisions.

Fuze, T. and P. No. 54, Mark III*.—Certain lots of No. 54 fuzes
have been re-fitted with '35 grains instead of '2 of detonating
composition for the time portion, and are distinguished by having a (*)
added to their numeral.

No more No. 54 or 62 fuzes will be manufactured.

Fig. 87.

FUZE, T. AND P. NO. 62, MARK I.
Seale 1.

FUZE, T. AND P. No. 64, MARK II I C I •

(Plate L XI .)
This fuze is used with shrapnel shell having the G.S. gauge, Naval

Service—B.L. and Q.F., 6-inch to 9 . 2-inch.
Land Service—Q.F., 4'7-inch and 6-inch., B.L. and B.L.C., 6-inch

to 10-inch.
Parts.—It consists of the following parts :—Body, bottom plug,

percussion pellet with creep spring, detonator, and screw plug, stirrup
spring, brass ferrule with safety pin, centrifugal bolt, two steel needle
plugs, two time rings, lighting pellet with detonator and stirrup
spring, safety pillar, safety pin and clamping nut.

Body.—The body is made of metal ; externally it resembles that of
the Fuze, T. and P. No. 66 ; the upper part of the stem is bored out
to take the lighting arrangement of the time portion of the fuze ;
the lower part of the body is bored out to take the percussion arrange-
ment, and fitted with a central steel needle plug.
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Percussion pellet.—The percussion pellet is made of brass, cylindrical
in shape, with a flanged base ; this flange supports the phosphor-
bronze creep spring ; it has grooves cut round its circumference to
allow the flash from the time rings to reach the powder in the
bottom plug. The pellet is bored out to take a detonator, which
is held in position by a detonator plug screwed into position
beneath it ; this plug has a central hole containing a perforated
powder pellet.

Stirrup spring.—Fitting over the front end of the pellet is a small
brass stirrup spring with two projecting arms, intended to support
the ferrule.

Ferrule.—The ferrule is a short brass tube ; it is supported by the
arms of the stirrup spring, and projects beyond the front of the pellet,
and so prevents any forward movement of the latter towards the
needle plug.

The ferrule is further supported by a safety pin passing through
it and the body of the fuze.

Centrifugal bolt.—In addition to the above safety arrangements,
there is a centrifugal bolt placed into a radial recess in the fuze body ;
the inner end of this bolt projects in front of the pellet and so prevents
it moving forward on to the needle, until the bolt has been spun out
of the way by the rotary motion of the shell. The centrifugal bolt
is held in the safe position by the upper part of the ferrule projecting
into a slot cut in the bolt.

Creep spring.—A phosphor-bronze creep spring, resting on the
flange of the pellet, prevents any rebound action and creeping forward
of the pellet during flight.

Bottom plug.—The lower part of the body is closed by a gunmetal
bottom plug ; this plug supports the percussion pellet ; its upper
surface is grooved and filled with loose gunpowder communicating
with a central perforated powder pellet. The plug has a flash hole
closed by a muslin disc and a brass washer spun in ; a disc of paper
and a disc of muslin are also shellaced to the upper face of the plug
to retain the powder in position.

Cloth washer.—Shellaced to the flat portion of the body is a cloth
washer ; a small hole in this washer leaves exposed a perforated
powder pellet communicating by means of two other perforated
powder pellets with the percussion chamber.

Lower time ring.—Resting on this washer is the lower time ring,
which is movable ; it is of gunmetal, milled on the exterior and
fitted with a blackened cupro-nickel pointer. On the underside a
channel is cut nearly all the way round, which is varnished, and
driven with fuze composition (special black powder) and then covered
with a washer of vegetable paper. At the beginning of the composi-
tion in the ring is a vertical hole containing a perforated powder
pellet, to communicate with the composition in the upper ring. The
gas escape hole is similar to that of the No. 66 fuze, but is fitted with
a small pellet of gunpowder contained in an asbestos cup ; the brass
disc closing the hole is stabbed in four places.

Upper time ring.—Resting on a cloth washer shellaced to the top
of the lower ring is the upper time ring ; it is graduated from 0 to 60,
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sub-divided to read in quarters ; it has a composition channel, and
gas escape hole similar to the lower ring.

At the beginning of the composition a small hate is bored through
to the inner circumference of the ring ; this hole is in direct com-
munication with another hole (fitted with a perforated powder pellet),
bored through the stern into the lighting chamber.

The top ring is fixed to the stem by two metal pins fitting into
slots cut down the stem and the inner circumference of the ring.

Lighting pellet.—The lighting pellet is made of delta metal bored
out to take a detonator and screw plug ; it is held in position in the
top of the lighting chamber, directly over the needle plug, by means
of a brass stirrup spring with two projecting arms, which fit into a_
recess bevelled off round the top of the stem.

Safety pillar.—In the event of the supporting arms of the stirrup
spring being broken, the lighting pellet is prevented from coming
in contact with the needle plug by means of a brass safety pillar.

This pillar is supported over a vertical hole in the fuze body by
means of a safety pin, and projects up into the lighting chamber
beyond the point of the needle.

Safety pin.—The safety pin is of phosphor bronze, and passes
diagonally through the body of the fuze, the ends being splayed out
into a groove to retain it in position ; it is fitted with a becket of
scarlet cord. A closing pellet is provided to close the hole on the
removal of the pin.

Cap.—The time rings are clamped by a metal nut or cap, recessed
to fit over the top of the lighting pellet. A hole in the side of the
cap is intended to take the special tommy for loosening or tightening
the cap before and after setting the fuze.

Action of tine portion.—The fuze having been set at the required
graduation, and the cap tightened by means of the setting tommy,
at the last moment of loading the safety pin is withdrawn, leaving
the safety pillar free to fall into its recess clear of the lighting pellet.
On discharge, the lighting pellet sets back, straightening the arms of
the stirrup spring, and carries its detonator on to the needle. The
flash from the detonator fires the powder pellet in the flash hole in
the stem, igniting the top time ring, and blows out the covering disc
of the gas escape hole. The top ring burns round until it comes to
the pellet of powder at the beginning of the composition in the lower
ring ; this pellet is ignited, blows out the gas escape hole disc and
ignites the lower ring, which burns back in the opposite direction until
it reaches the pellets of gunpowder in the body, thus firing the powder
in the magazine of the fuze and the bursting charge of the shell.

Action of percussion portion.—At the moment of loading the " p"
pin is withdrawn, the closing pellet closing the hole front which the
pin has been removed. On shock of discharge the brass ferrule sets
back, straightening the arms of the stirrup spring, unmasks the front
of the pellet, and withdraws itself from the slot in the centrifugal bolt.
As soon as the shell starts to rotate the centrifugal bolt is spun out
into its recess by the rotary mation of the shell, clear of the front of
the pellet ; the spiral spring prevents the pellet creeping forward
during flight.

(a 11123)
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l. .. On graze or impact the pellet is dashed violently forward on to
the needle, compressing the creep spring. The flash from the exploding
detonator fires the powder pellet in the percussion pellet, the powder
in the magazine of the fuze, and the bursting charge of the shell.

Mark I fuze.

The Mark I fuze, T. and P., No. 64, differs from the Mark II in
:the following particulars :-

(a) The gas escape powder pellet in the lower time ring has no
asbestos cup.

,(b) The shape and direction of gas escape hole in the lower time
ring differ ; in Mark I the hole is circular, and leads out at
an angle against the spin of the shell ; in Mark II the hole
is oval, and leads out almost at right angles to the axis of
the fuze.

(3) T. AND P. FUZES of 2-INCH GAUGE

.f No. 80.
„ 81.
„ 82.

L „83.
„ 84.

FUZE. T. AND P., No. 80, MARK V ILI.

(Plate LXII.)

Use.—At present with B.L., 2 '75-inch and Q.F., 13-pr., 18-pz.,
and 4-inch, Mark IV guns.

Parts.—The fuze consists of the following parts :—Body, bottom
plug, percussion holder with steel needle, brass washer and cap,
percussion pellet with detonator, detonator plug, stirrup spring,
ferrule, creep spring, two time rings, lighting pellet with time
detonator and screw-plug, stirrup spring, cap and set-screw and fuze
cover.

Body.—The body is made of aluminium, the lower part screw-
threaded on the exterior to the 2-inch gauge. Above the screwed
portion the body is of larger diameter, forming a flange to which
is screwed a brass ring ; the lower edge of this ring is tinned to facilitate
the soldering on of the brass fuze cover.

The body is bored out to form three chambers of different diameters ;
the lower chamber forms the magazine and is screw-threaded to take
the bottom plug.

Graduations.—The brass ring on the body of the fuze is graduated
from 0 to 22, reading in tenths. Near the " 0 " graduation a small
vertical hole is bored in the top of the fuze body, into which is placed
a perforated powder pellet which communicates with the magazine
by means of a small channel filled with powder.

The hole and the channel are fitted with brass linings to prevent
the powder coming in contact with the aluminium body.

A steel percussion holder is screwed into the centre of the body,
and in its front end is a double-pointed needle ; the lower point of



  

FUZE. T. & P. N9 80 (MARK V) ILI 

  



323

the needle projects into the percussion chamber, white the upper
point is intended to fire the time portion of the fuze.

Percussion pellet.—The percussion pellet is made of brass, cylindrical
in shape, reduced in diameter at the front end, and bored out to take
a special detonator, which is held in position by a detonator plug
screwed into position beneath it. This plug has a central hole for
the flash from the detonator to pass to the magazine.

Detonator.—The detonator consists of a small copper cup with a
central hole closed by a copper disc. It contains about 14 grains
of detonating composition, and also a small pellet of gunpowder ;
these are retained in position by another covering disc of copper.

Stirrup spring.—Fitting over the front end of the percussion
pellet is a small stirrup spring with two projecting arms which support
the ferrule.

The ferrule is a short brass tube which projects beyond the pellet,
and so prevents its forward movement on to the needle.

A steel spiral spring is placed around the lower point of the needle
and in front of the pellet ; it prevents any rebound action, and pre-
vents " creeping."

The holder is dosed by a brass washer, a disc of muslin, and a cap
of brass with a central flash hole fitting tightly over the lower part
of the holder.

Bottom, plug.—The bottom plug is made of aluminium and has a
small hole for the purpose of filling the magazine ; this hole is closed
by a screw plug.

The magazine of the fuze is filled with F.G. powder ; the flash hole
in the bottom plug is closed by a linen disc and aluminium washer
spun in.

Lower time ring.—Shellaced to the top face of the body is a cloth
washer having a small hole which leaves the powder pellet at the
" 0 " graduation exposed. Resting on this washer is the lower time
ring, which is made of brass and fits round the stem, and is free to
turn. On the underside of the ring a channel is cut which is driven
with fuze composition (special F.G. powder), and the bottom of the
ring covered with a washer of vegetable paper. At the beginning
of the composition there is a small hole bored through to the top face
of the ring, containing a perforated powder pellet ; at the same place
there is also a gas escape hole bored through to the exterior. A
perforated pellet of powder is placed into this hole, and the hole closed
by a disc of aluminium, retained in position by the metal of the ring
being stabbed over the disc in four places. The beginning of the
composition is indicated on the ring by a setting mark ; there is also
a metal stud attached to the ring to engage with the key or fuze setter
in setting the fuze. The top face of the lower ring has shellaced to
it a cloth washer, a small hole being left in the washer to leave the
powder pellet in the ring exposed.

Top time ring.—The top ring is also made of brass ; it is smaller
in diameter than the lower ; it has a composition channel and gas
escape hole similar to the lower ring, but at the beginnirg of the
composition a small hole is bored through to the inner circumference
which is filled with mealed powder and closed by a patch of special

(n 11123)	 x 2
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paper. This hole is in direct communication with an oblique channel
bored through the stem, leading into the lighting chamber in the top
of the fuze.

The top ring is fixed to the stem by two aluminium pins fitted
into vertical holes cut down the stem of the fuze and the inner circum-
ference of the ring.

Lighting pellet.—The lighting pellet is made of brass, cylindrical
in shape bored out to receive a detonator generally similar to that
used in the percussion part. The detonator is secured in the pellet
by a screw plug.

The lighting pellet is held in position in the top of the lighting
chamber by a brass stirrup spring ; this spring has two projecting
arms which fit into a recess bevelled off around the top of the stem,
and so support the pellet with the time detonator over the upper
point of the needle.

Cap.—The time rings are clamped by the cap of aluminium, which
is recessed to fit over the top of the lighting pellet ; the cap, after
being screwed home, so as to tension the rings, is secured by a set-
screw.

Waterproofing.—The spaces between cap, time ring, body, &c.,
are waterproofed. (See page 270.)

Fuze cover.—The cover consists of a cap and a " tear off " strip.
The cover is made of brass, dome-shaped to fit over the fuze ;

soldered to its lower edge is a brass strip, to the end of which is secured
a ring of brass wire, intended to give a grip for the fingers when
removing the cover,

The lower edge of this strip is soldered to the brass ring screwed
to the flange of the fuze body. A projection is also provided on the
cover to fit over the setting stud on the lower time ring, thus enabling
the fuze with cover to be screwed into the shell by means of the Key
No. 17.

Action of time portion.—The fuze cover having been removed,
the fuze is set by turning round the lower time ring by means of the
fuze key, or by the setter, until the setting mark on the ring is opposite
the graduation ordered. On shock of discharge the lighting pellet
sets back, straightening out the arms of the stirrup spring, carrying
its detonator on to the upper point of the needle. The flash from
the exploding detonator passes through the hole in the stem com-
municating with the top ring, and ignites the fuze composition, blowing
out the aluminium, disc covering the gas escape hole. The top ring
burns round in the same direction as the spin of the shell until it comes
to the exposed powder pellet at the beginning of the lower time ring,
which is fired, igniting the lower ring, and blowing out the covering
disc for the gas escape hole. The lower ring now burns back the reverse
way to the upper ring until it arrives at the powder pellet in the body,
which is fired, igniting the powder in the magazine of fuze, and the
bursting charge of the shell.

Action of percussion portion.—On shock of discharge the brass
ferrule sets back, straightening out the arms of the stirrup spring,
and so unmasks the front end of the percussion pellet. The creep
spring prevents rebound action on shock of discharge and creeping
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action during flight. On graze, or impact, the percussion pellet,
with the ferrule, is dashed violently forward, compressing the creep
spring, and carries its detonator on to the lower point of the needle.
The flash from the exploded detonator passes down through the hole
in the screw plug and fires the magazine of the fuze, the flash from
which, passing through the hole in the bottom plug, explodes the
bursting charge of the shell.

FUZE, T. AND P., No. 80, MARK IV 1 L I •

The Mark IV fuze differs from the Mark V, described above, in
the time rings which are made of aluminium instead of brass. The
recess in the body of the fuze near the " 0 " graduation and the
diagonal channel are not lined with brass ; the cap closing the percus-
sion holder is made of aluminium instead of brass ; the fuze is lighter.

FUZE, T. AND P., No. 80, MARK. III I L I .

The Mark III fuze differs from the Mark IV in the body, which
has no brass ring screwed to its flange as this, and early marks of the
fuze take a different pattern of fuze cover, which is not soldered on.
(See page 326.)

The bottom plug has no filling hole.
Fuzes issued prior to 3/1910 had a different lighting pellet for

the time portion. The detonator was inserted into a recess in the
bottom of the pellet and kept in position by the metal being spun
over it instead of being inserted from the top and secured by a screw
plug.

FUZE, T. AND P., No. 80, MARK II.
This fuze is identical in construction to the Mark III, but the

spaces between top cap, rings, body, &c., are not waterproofed.

FUZE, T. AND P., No. 80, MARK I.

The Mark I fuze differs from the Mark II in having two slots cut
in the top of the stem for the arms of the time stirrup spring instead
of having the interior of the stem levelled all the way round at the
top.

FUZE, T. AND P., No. 80, MARK I * AND II * .

Fuze, T. and P., No. 80, Mark I and II, when waterproofed as
described on page 270, will be distinguished by the addition of a star (a)
to the numeral as shown above.

REFILLING OF T. AND P., No. 80 FUZES.

All No. 80 T. and P. fuzes when refilled and refitted will have
the letter " R " placed after the existing numeral.

The fuzes when refilled will also be waterproofed ; a new Lot No.
and date of repair will be stamped on the cap, the original Lot No.
and date of manufacture being barred out.
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CLIP SAFETY FUZE, TIME AND PERCUSSION, No. 80, MARK I.

This clip was used with Marks I to III, No. 80 fuzes ; it is obsolete
for future manufacture.

The clip was intended to prevent the lower time ring from moving
when the fuze was set at " safety."

The clip is made of steel, horse-shoe shaped, and fits round the
graduated portion of the fuze body ; it has a slot cut in it to fit over
the setting stud, and a tongue piece to fit into the fixing slot ; the
ends of the clip have projections which fit under the edge of the
body.

OLD PATTERN FUZE COVERS.

Fuze covers.--The No. 80, Marks I to III fuzes when carried in
shell are protected against damp by means of a brass cover. The
fuze cover consists of a cap, a screwed ring with base ring and tin band,
and a leather washer. The cap is conical in shape to fit over the fuze,
and has a screw thread at its mouth to engage with the thread on the
screwed ring.

The base ring is shaped to fit into the groove around the outside
edge of the fuze socket of the shell, and is attached to the screwed
ring by means of the soldered tin band.

FUZE, TIME AND PERCUSSION, No. 81, MARK I.

(Naval.)

(Plate LXIII.)

In external appearance this fuze is somewhat similar to the T.
and P., No. 80, Mark V.

It is an improvement on No. 80 ; the lighting pellet is not central,
as in No. 80, for the following reasons :—Firstly, if a fuze such as No.
80 were to receive a very violent blow on the bead, there is a risk
of the lighting pellet being driven on to the needle ; secondly, the
lighting pellet being placed at the side enables a recess to be made
in the nut, which recess could be used with an automatic fuze setter.

Use.—(See Table No. 31, page 338.)
Parts.—The fuze consists of the following principal parts :-

Body, bottom plug, percussion holder with needle, percussion plug,
percussion pellet with creep spring, detonator, and screw plug, ferrule,
stirrup spring and safety ball, two time rings, lighting pellet with
detonator, stirrup spring and safety pin, cap and set screw.

Body.—The body is of aluminium, the lower part threaded to
the 2-inch gauge ; above the threaded portion the body is enlarged
and graduated from 0 to 22, subdivided to read in tenths. Above
this enlarged portion the body terminates in a stem, the top of which
is reduced in diameter and threaded for the clamping nut ; the stem
has a flat formed on one side, leaving a step into which is screwed
a needle plug with steel needle. The fuze body is bored out from
the bottom and screw-threaded to take the percussion arrangement
and bottom plug.
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Percussion holden—The percussion holder is of steel and is fitted
with a steel needle ; it screws into the fuze body. When screwed.
home a hole is bored radially through it and the stem, intended for
the safety ball when released.

Percussion pellet.—The percussion pellet is similar to that of the
No. 80 fuze, but has a larger flange at the base, on which rests a brass
spiral creep spring.

Percussion detonator.—Percussion detonator is the latest type of
R.L. cap described and illustrated on page 282 ; it is retained in position
by a hollow screw plug.

Stirrup spring and ferrule.—Fitting over the front of the pellet
is a brass stirrup spring with two projecting lugs to support the
ferrule.

Safety balk—Inside the ferrule, and in front of the percussion
pellet, is a brass ball ; this ball prevents the forward movanent of
the pellet until the ferrule has been set back by the shock of discharge,
and until the ball itself, acted upon by centrifugal force, has been spun
out into the radial groove in the stem.

Percussion plug.—Underneath the percussion pellet are placed a
linen disc and an aluminium washer, the percussion arrangement
being retained in the holder by a hollow screw plug fitting into the
bottom of the screwed recess.

Bouom plug.—The lower part of the body is filled with powder,
and is closed by an aluminium bottom plug having a central flash
hole with a linen disc and a brass washer spun in.

Lower time ring.—Shellaced to the flat portion of the body is a
cloth washer ; a small hole in this washer leaves exposed a perforated .

powder pellet communicating by means of a diagonal channel, which
is also provided with a pellet of powder, with the magazine.

Resting on this washer is the lower time ring, which is movable.
It is made of gunmetal, with composition channel, gas-escape hole,
and setting stud, similar to the No. 80 fuze.

Upper time ring.—The upper ring rests on a cloth washer shellaced
to the lower ring ; a flat solid portion is formed on the inner circum-
ference which engages with the flat on the stem ; this solid portion
contains the lighting arrangement.

Lighting arrangement.—The lighting arrangement consists of a.
lighting pellet with detonator, screw plug, and stirrup spring.

The lighting pellet is made of brass, and is suspended, by means
of the stirrup spring, immediately over the steel needle secured to the
step on the stem ; it contains a detonator secured in position by
screw plug.

Safety	 safety pin of phosphor bronze, fitted with a becket
of scarlet cord, passes through a hole in the ring and underneath the
lighting pellet to support the latter in transit, &c.

Closing pellet —To seal the hole on the removal of the safety pin
a closing pellet with spiral spring is fitted to the ring as shown in the
plate.

Cap,—The cap is of metal and screws on to the top of the stem ;
a steel set screw prevents it from unscrewing.
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Action of time portion.—The safety pin is removed at the last
moment of loading. On the shock of discharge the lighting pellet
sets back, straightening out the arms of the stirrup spring, and carries
its detonator on to needle. The flash from the exploding detonator
ignites the top ring, which burns round the same way as the shell is
rotating until it arrives at the perforated powder pellet at the beginning
of the lower ring ; the lower ring burns back in the opposite direction
until it arrives at the perforated powder pellets in the body, which
fire the magazine of the fuze and the bursting charge of the shell.

Action of percussion portion.—On shock of discharge the ferrule
nets back, straightening out the arms of its stirrup spring, unmasking
the front of the percussion pellets, and releasing the safety ball. The
rotary motion of the shell causes the ball to spin out into the recess
in the stem, leaving the pellet free to move forward : the creep spring
prevents any rebound action, and also prevents the pellet from creeping
forward during flight. On graze or impact the pellet is carried forward
on to the needle, firing the detonator, the magazine of the fuze, and
the bursting charge of the shell.

FUZE, TIME AND PERCUSSION, NO, 82, MARK III.

(Land Service.)

(Plate LXIV.)
This fuze was introduced for shrapnel shell with the Q.F. 4'5-inch

howitzer.
As howitzers use a very small charge and also fire varying charges

it is necessary to have a fuze that will act with as much certainty with
the smallest charge as with the largest.

The fuze does not depend upon the shock of discharge to set the
time portion in action, but on the rotation of the shell.

The use of No. 82 fuze has now been extended to Q.F., B.L., and
B.L.C. 6-inch shrapnel having the 2-inch gauge.

Parts.—The fuze consists of the following principal parts :-
Body, needle plug, percussion pellet with detonator, creep spring,
three centrifugal bolts with spiral springs, brass cap, and bottom
plug, lower time ring with setting mark, upper time ring with needle
plug, lighting pellet with detonator, three retaining bolts with spiral
springs and closing plugs, safety pellet with shearing wire, two safety
pins, cap, and set screw.

Body.—The body is of aluminium and, externally, is similar to the
Fuze, T. and P., No. 80, Mark III, but is graduated from 0 to 40, instead
of from 0 to 22. It is bored out from the bottom to form a percussion
chamber, into the top of which is screwed a needle plug with steel
needle.

Percussion pellet.—The percussion pellet is made of metal, cylindrical
in shape ; the front end is reduced in diameter, forming a shoulder
to support the creep spring. A hole bored vertically through the
pellet contains at its upper end a detonator, below which is a per-
forated powder pellet retained in position by a disc of paper, and a
brass washer spun in.
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Percussion safety pin.—The percussion safety pin passes through
the body of the fuze and the percussion chamber, and so prevents any
forward movement of the pellet until the pin is withdrawn. A small
metal closing pellet with spring, fitting into a vertical recess closes
the safety pin hole when the latter is withdrawn.

Centrifugal bolts.---Passing through the side of the body are three
centrifugal bolts ; each bolt is pressed inwards by means of a small
spiral spring into a hole in the side of the percussion pellet, and so
prevents the latter from moving forward until the bolts have been spun
out by the rotary motion of the shell.

Slot and pin ; Creep spring.—The pellet is prevented from turning
round during flight by means of a small pin fitting into a slot cut
down the side of the pellet ; creeping action is checked by the brass
spiral spring.

Brass cap.—The percussion chamber is closed by a flanged cap,
having a central flash hole ; a linen disc shellaced to the inside of the
cap prevents the powder in the magazine working through this hole
into the percussion chamber

The cap is held in position by a fixing screw and Pettman's cement.
Bottom plug.—The bottom plug is made of metal and screws into

the base ; it retains the percussion arrangement in position.
The upper surface of this plug is grooved out to form the magazine,

which is filled with F.G. powder ; a central flash hole in the plug
is closed by a linen disc and a brass washer spun in.

Shellaced to the flat portion of the body is a cloth washer ; a small
hole in this washer leaves exposed a perforated powder pellet resting
in a brass-lined recess.

A diagonal chamber also lined with brass and filled with F.G.
powder, leads from the powder pellet to the magazine.

Lower time ring.—Resting on the cloth washer is the tower time
ring, which fits round the stem and is free to turn.

On the underside of the ring a channel is cut which is driven with
fuze composition (special F.G. powder), and the bottom of the ring
covered with a washer of vegetable paper. At the beginning of the
composition there is a small hole bored through to the top face of the
ring, containing a perforated powder pellet ; at the same place there
is also a gas escape hole bored through to the exterior. A perforated
pellet of powder is placed into this hole, and the hole closed by a. disc
of brass retained in position by the metal of the ring being stabbed over
the disc in four places. The beginning of the composition is indicated
by a setting mark ; a small recess in the ring is intended for the pro-
jecting arm of the keys (Nos. 19 and 36) used in setting the fuze.

The top face of the lower ring has shellaced to it a cloth washer,
a small hole being left in the washer to leave the powder pellet in the
ring exposed.

Upper time ring.—The upper time ring is prevented from turning
by means of two brass pins fitting into recesses in the ring and top
of the stem ; it has a composition channel, and gas escape hole similar
to the lower ring. This ring is fitted with a needle plug, underneath
which is a perforated powder pellet communicating with the beginning
of the fuze composition.
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Lighting arrangement. —The lighting arrangement consists of a
lighting pellet and three retaining bolts ; all four (when released,
and acted upon by centrifugal force) move outwards in radial holes
bored through the ring and the stem. The radial holes in the stem
are lined with brass.

Lighting pellet.—The lighting pellet contains, in its en'1. facing
the needle plug, a detonator similar to the time detonator of the
Fuze, T. and P., No. 80 ; it is kept from moving outwards against the
needle by two retaining bolts ; the latter are locked in the safe position
by a third retaining bolt ; this bolt is secured by means of a phosphor
bronze safety pin passing through it and the time ring, and by a safety
pellet.

Fig. 88.

Scale

The radial holes in the upper time ring are closed by brass screw
plugs ; spiral springs are placed between them and the outer ends of
the retaining bolts.

Safety pellet. —The safety pellet is of brass, cylindrical in shape,
with a deep groove formed round its circumference ; it is suspended
by means of a copper shearing wire and the safety pin, in a vertical
hole in the top of the stem. It acts as an additional safety arrange..
ment ; its lower end engages with a radial groove formed in the
retaining bolt and so prevents the latter from moving until it has
been set back by the shock of discharge.
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Cap.—The cap is of aluminium ; it screws on to the top of the
stem, and clamps the time rings ; it is prevented from unscrewing
by means of a metal set screw.

Waterproofing.—The fuze is waterproofed as described on page 270.
Action of time portion.—The fuze having been set to the required

graduation, the safety pin is withdrawn before loading.
On shock of discharge the shearing wire in the safety pellet is

broken, and the pellet sets back to the bottom of its recess. In
this position the pellet no longer prevents the bolt (A) from moving.
(See Figs 88 and 89.)

When the shell rotates, the bolt (A) moves outwards, and unlocks
the other two bolts (B, B) ; these now fly outwards, and unlock
the lighting pellet ; this therefore flies outwards and carries its

Fig. 89.

Scale

Shearing wire.

Safety pellet.

Retaining bolt.

Safety pin.

Stem.

detonator on to the needle. The flash from the detonator fires the
perforated powder pellet below the needle, and ignites the upper time
ring.

The top ring burns round in the same direction as the spin of
rotation until it comes to the exposed powder pellet at the beginning
of the lower time ring, which is fired, igniting the lower ring and
blowing out the covering disc for gas escape hole. The lower ring
now burns back the reverse way to the upper ring until it arrives at
the powder pellet in the body, which is fired, igniting the powder in
the magazine and the bursting charge of the shell.

Action of the percussion portion.—At the moment of loading the
" P " pin is withdrawn, the closing pellet closing the hole from which
the pin has been removed.

On rotation, the centrifugal bolts of the percussion arrangement
are spun out of their recesses in the percussion pellet ; the spiral
spring prevents any rebound action, or tendency for the pellet to creep
forward during flight ; the anti-boring pin prevents it turning round.
On graze, or impact, the percussion pellet is carried forward, the needle
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firing the detonator and the perforated powder pellet, the flash from
which ignites the magazine of the fuze and the bursting charge of
the shell.

YozE, T. AND P., No. 82, MARK II.
The Mark II fuze differs from the Mark III in the following

particulars
(1) The bottom plug and the flanged cap closing the percussion

chamber are made of aluminium instead of brass ; this cap is
not secured by a fixing screw.

(2) The diagonal channel and the hole for the powder pellet in
the fuze body near the " 0 " graduation are not fitted with
brass linings.

FUZE, T. AND P., No. 82, MARK I.

In the Mark I fuze the percussion detonator is not central in the
pellet, and the needle plug in the top of the percussion chamber is
placed eccentrically to correspond.

FUZE, T. AND P., No. 83, MARK I I L ,
(Plate LXV.)

Use.—This fuze is used with shrapnel shell for B.L., 60-pr.
It is similar in design to the Fuze, T. and P., No. 81, described

on page 326, differing from it in being made of metal. The stirrup
spring for the time pellet is of a stronger pattern ; the percussion
arrangement of the fuze fits into the fuze body instead of into a per-
cussion holder, and the hole in the top of the cap is cylindrical instead
of conical as in No. 81.

..-letiam—For description of the action of the fuze, see Action of
No. 81 fuze, page 328.

FUZE, T. AND P., No. 84, MARK I IC

(Plate L XVI.)
This fuze has been approved for Naval Service with shrapnel

shell, having the 2-inch gauge, B.L. and Q.F. 7 . 5-inch and under.
In the Land Service it is used with the Q.F. 3-inch shrapnel.

Description.—The body of the fuze is made of aluminium, the per-
cussion arrangement being identical with the T. and P., No. 82 fuze,
already described on page 328.

Time rings. —The time rings are made of brass, the lower movable,
the upper fixed to the stem by two metal pins fitting into slots cut
down the stem and the inner circumference of the ring.

Lighting arrangements. —The lighting arrangement for the time
portion of the fuze is contained in a recess bored out in the top of the
percussion chamber to one side of the needle plug.

In the upper part of this recess is the lighting pellet. The lighting
pellet is suspended in the recess by means of a phosphor bronze safety
pin which passes through the upper time ring, the pellet, and the
body of the fuze.
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FUZE, TIME AND PERCUSSION, N9 84. MARK I./C/.
FULL SIZE.

-- To be filled with ___ _ _ The cap to be screweo' down so that the ring will turn when a
waterproof	 weight of 24-oz ± 2oz is applied at the end of a 6inch /ever.
composition .

Needle plug.

SECTION.

'Linen disc secured
in cap with she//ac.

Secured with two
stabs and coated

ith shellac varnish.



Underneath the lighting pellet is placed a steel spiral spring intended
to support the pellet when the safety pin is withdrawn.

The time detonator is contained in a recess in the front end of a
metal plug which screws into the bottom of the lighting chamber.

When screwed home, this plug compresses the steel spring, the
needle of the lighting pellet being directly over the detonator.

A flash hole bored through the body from the lighting chamber
allows the flash from the time detonator to fire the top time ring.

Top cap.—The rings are clamped by a cap similar to the T. and P.
No. 81 fuze ; a set screw prevents the cap from unscrewing.

Action of time portion.—The fuze having been set to the required
graduation, at the last moment of loading, the " T " pin is withdrawn,
leaving the steel spiral spring supporting the pellet over the time
detonator.

On shock of discharge the lighting pellet sets back, compresses
the spring and carries its needle on to the time detonator.

The flash from the ex-pIorling detonator ignites the top ring, which
burns round the same way as the shell is rotating until it arrives at
the perforated powder pellet at the beginning of the lower ring ; the
lower ring burns back in the opposite direction until it arrives at the
perforated powder pellets in the body, which fire the magazine of the
fuze and the bursting charge of the shell.

Action of percussion portion.—At the moment of loading the " P "
pin is withdrawn, the closing pellet closing the hole occupied by the
pin.

On rotation, the centrifugal bolts of the percussion arrangement
are spun out of their recesses in the percussion pellet ; the spiral
spring prevents any rebound action, or tendency for the pellet to
creep forward during flight ; the anti-boring pin prevents it turning
round. On graze or impact, the percussion pellet is carried forward,
the needle firing the detonator and the perforated powder pellet, the
flash from which ignites the magazine of the fuze and the bursting
charge of the shell.

DRILL FUZES.

Drill fuzes are either burnt out fuze bodies, or solid metal, of the
same external dimensions as the fuze they represent ; they are
blackened, and stamped " DRILL."

Time, and T. and P. drill fuzes with safety pins, are fitted with
special pins ; the time rings and the safety mark are not blackened.

The T. and P. No. 80 and 81 drill fuzes are fitted with a steel
setting pin, and a steel piece in the flange of the body in which a
fixing notch is cut.



IV*

TABLE No. 30.—Tirane and Percussion Fuzes used in the Land Service.
The Fuzes shown in Italics are Obsolete for future manufacture.

Fuzes. Marks.
Paragraph
in List of
Changes.

Time of
Burning
at rest.

Used with.

Seconds.	 ORDNAN OR —
B.L., 10-inch
B.L., 9.2-inch, IV to Via
B.L., 9.2-inch, IX
B.L., 9.2-inch, X, Xv, X'
B.L., 8-inch, VII, VII'
B.L.,	 30-owt. howitzer

' B.L., 6-inoh, 25-cwt. howitzer
B.L., 5.4-inch howitzer
B.L., 5-inch howitzer
B.L.C., 6-inch
B.L.C., 6-inch, on siege carriage
Q.F., 6-inch
Q.F., 4.7-inch
Q.F., 4.7-inch, on travelling can-iago

8417
10743
8417
8012
9800
9866

11874
14562

For shrapnel shell, but when
stock of fuzes is exhausted,
to be replaced by No. 62,
or No. 64 for fixed arma-
ments.

16

13

TINE AND PEORCTISRION.

No. 54

No. 56
	

1.

7716
9088
9194
0809
0856

13'775

B.L., 4-inch jointed
B.L., 30-pr.
B.L., 15-pr.
B.L., I2-pr. 6 cwt.
B.L., 10-pr.
B.L.C., I5-pr.
Q.F., I2-pr. 12 cwt.
Q.F., 2.95-inch

For shrapnel shell, but when stock of fuzes is
exhausted, to be replaced by Nos. 60, 63 . _
or 65.



20

20-I

35

20•1

20.1

No. 130

No. 60o

11019
11137
11228
13989
1/892
13989
11891
11892

11874

}

16452 11026 

18180

11

1 21:1Z1

13127

12502
12989

No. 62

No. 63

No. 65 and 65A ..,

4-inch, jointed
B.L., 30-pr.
B.L., 15-pr,,
B.L., 12-pr. 6 cwt.
B.L., 10-pr.
B.L.C., 15-pr.
Q.F., 15-pr.
Q.F., 12-pr. 12 cwt.
Q.F., 2.95-inch

(For shrapnel shell.

B.L., 10-inch
B.L., 9.2-inoli, IV to Via
B.L., 9.2-inch, IX
B.L., 9.2-inch, X, X', X*
B.L., 6-inch, VII, VIP
B.L:, 60-pr.
B.L., 8-inch, 30-cwt. howitzer
B.L., winch, 25-cwt. howitzer
B.L., 5.4-inch howitzer
B.L., 5-inch howitzer
B.L.C., 13-inch
B.L.C., 6-inob, on siege carriage

8-inch
Q.F., 4.7-inch
Q.F., 4.7-inch, on travelling carriago)
13.L., 4-inch, jointed -
B.L., 30-pr.
B.L., 15-pr.
B.L., 12-pr. 6 cwt.
13.L., 10-pr.
B.L.C., 15-pr.
Q.F., 16-pr.
Q.F., 12-pr. 12 cwt.
Q.F., 2-95-inch

For shrapnel shell, but when
stock of Nies is exhausted,
to be replaced by :-

No. 64 for B.L., 10-inch, 9.2-
inch, IX. X, Xv, X*, 8-inch,
Vii, VIP, B.L.C. 6-inch,
QS, 6-inch and 4.7-inch.

No. 66 for 13.L. 30-cwt.,
and 6-inch howitzers, and
Q.F. 4.7-inch (travelling).

No. 83 for B.L., 80-pr.

For shrapnel shell.



TABLE No. 30.—Time and Percussion Fuzes used in the Land Service—continued.

Fuzes, Marks.
Paragraph
in Liat of
Changes.

Time of
Burning
at rest.

Used with.

TIME AND PERCUSSION. Seconds.

No. 64 I
II

- 16330
16117 30

ORDNANCE-

B.L., 10-inch
B.L., -2-inoh, IX
B.L., 9-2-ineh, X, X", X*
B.L., 6-inoh, VII, VIP
B.L.C., 6-inob.

6-inch, on siege carriage
6-inoh

Q.F,, 4.7-ineh

For shrapnel sholl.

)

No. 66 34
ILL., 6-inch, 30-cwt. howitzer
B.L., 5-inoh howitzer	 For shrapnel sholl.
Q.F., 4.7-inoh, on travelling carriage

No. 80

12800
14870
13879
14070
14.317
16008 f 22 1 Q.F., 4-inob, Mark IV

Q.F., 18-pr.
Q.F., I3-pr.
B.L., 2.75-ineh, converted
B.L., 2.76-inch

j(- For shrapnel shell.



B.L., 6-inch, VII, vir
I 15434 B.L.C., 6-inch	 For shrapnel	 shell	 with 2-inch
II 16080

}
40 B.L.C., 6-inch, on siege carriage 	 fuze-bole.

m 16886 Q.F., 6-inch
Q.F., 4.5-inch howitzer.	 For common and shrapnel shell.

I 15653 30 B.L., 60-pr.	 For shrapnel shell.

I 30 Q.F., 3-inch.	 Shrapnel shell.

No. 82
	

{

ts 
3 No. 83

No. 84

TABLE No. 31, —Time and Percussion Fuzes used	 the Naval Service.

Marks.
Paragraph
in List of
Changes.

Time of
Burning
at rest.

Used with.

Seconds. ORDNANCE.

1* 8417 B.L., 13.5-inch, I to IV
10743 B.L., 10-inch, II to TV*

II 8417 B.L., 9.2-inch

III
8012
9809
9856

16 B.L., 7.6-inch, except III to IV*
B.L., 6-inch, VII, VIII, XI, XI*
Q.F., 6-inch

For shrapnel shell (GI.S. fuze.
hole).

11874 Q.F., 4.7-ineh
III* 145132 Q.F., 4-inch, T to III*

7716
9088

IV 9194
0809 13	 f Q.F., 12-pr. 12 cwt. }For shrapnel shell (G.S. fuze-hole),12-pr. 8 cwt.
9856

13775

Fuzes.

Tao AND PERCUSSION.

Middle, No. 54	 ...

No. 56



12502
12969

15452
15626
16160 }

15330	 1,
16117

14913

TABLE No. 31.—Time and Percussion Fuzes used in the Naval Service—oontinued.

Fuzes. Marks.
Paragraph
in List of
Changes.

Time of
Burning
at rest.

Used with.

No. 81

No. 64

No. 84

OBDNANOE.
Q.F., 4-inch, I to TIP
Q.F., 12-pr. IS owt., on Field mountings For shrapnel shell (G.S.
Q.F., 12-pr. 12 cwt. 	 fuze-hole).
Q.F., 12-pr. 8 owt.
Q,.F., 4-inch, I to III* For shrapnel shell (G.8. fuze-hole).Q.F., 12-pr. 8 cwt.

B.L., 9.2-inoh
B.L., 7.5-inch, except III to IV*

	
For shrapnel shell (G.S. fuze-

B.L., 6-inch, VII, VIII, XI, XI*
	

hole) at long ranges.
Q.F., 6-inch

B.L., 13.5-inch, V
B.L., 12-inch
BL., 9.2-ineh I For shrapnel shell (2-inch fuze-B.L., 7.5-inch, except In to IV* hole) at long ranges.B.L., 8-inch
B.L., 4-inch, VII to VIII*
Q.F., 4-inch, IV, V
Q.F., I2-pr. 18 cwt.

} For shrapnel shell (2-inch fuze-hole).Q.F., I2-pr. 4 cwt.
Replaces No. 81 for future manufacture for B.L. 7.5-inoh and below.

TIME AND PERCUSSION.

No 63

Nos. 65 and 65A

I

I
II

II

I

I

Seconds.

20-1

20.1

30

30

30
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(G).—KEYS, &c., USED IN CONNECTION WITH FUZES.

IMPLEMENTS, AMMUNITION.

KEY, No. 5 (MARK III).—G.S. FUZE-HOLE FUZES 1 C I iS a steel
key with lanyard, and is used with fuzes of G.S. gauge, except Nos. 25
and 64.

Fig. 90.

KEY, NO. 5, MARK III, C.S. FUZE-HOLE FUZES I C .

Scale 4.

Lanyard.

For adjusting the tint in the
Nos. 56, tie, 65, and 65.s.
Fuzes.

For adjusting the nut In the
Thin. sensitive No. 24
Fuze; and I lie middle T.
end P. No. :1-5, Nog. 62 and
66 Fuzes.

For inserting the No. 1,
Marks I, II and
Fuze, the Nol.. DI, 18 and
ah D.A. 1 zu pica Fuzes,
Nos. 17 anti 4-1 D.A.. and
for removing t he pings In
the No. Marks 1il and
a D.A. Fuze, and plugs
of shell.

For inserting T. and P.
- -	 Fuzes, Nos. 66, 60, 65, Mid

- - For Inserting Time, No. 24 ;
T. and P. Noe, 64 and 62
Fuzes.

Far. Inserting No. t.
Marks III and IV
D.A. Fuzes.

KEY, NO. 6 (MARK I), EXTRACTING D.A. FUZES C 1 is made
of steel to the form and dimensions shown in Fig. 91. It is fitted
with a circular hinged clamp to fit round the head of the fuze in
unscrewing.

(a 11123)	 Y 2
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instructions for use :-
(1) Remove safety or securing pins.
(2) Remove the cap of the fuze.
(3) Apply the key so that :-

(a) The pins on the body of the fuze fit in key in an axial
direction.

(b) The rim of the key fits into the recess in the head of the
shell.

(4) Grip the key firmly, and unscrew the fuze. This should be
done slowly and not with a jerk.

(5) The head of the fuze should be watched, and should distortion
be noticed, the attempt to remove the fuze should be
abandoned.

(6) Replace cap and safety or securing pins.

Fig. 91.

KEY, NO. 6, EXTRACTING D.A. FUZES.

Scale A.

KEY	 6. EXTRACTING D.A FUZES 404 R 4 L

KEY, No. 7 (MARK I), ARMSTRONG FUZE 1 N I is a steel key
in the form of a round bar, 0•6-inch in diameter and 15 inches long,
having a pair of pins on one side, about the centre, for the Armstrong
base fuze, and a single projection on the opposite side for the Armstrong
base plug.

KEY, No. 8 :—
The under-mentioned Marks of the Key, No. 8, may all be met

with :-
KEY, No. 8 (MARK IV).—BASE FUZES C I is a steel key of the

form shown in the figure. It is suitable for inserting or removing
any Mark of No. 11, 12, 15 or 16 base fuzes or their corresponding
plugs.

KEY, No. 8 (MARK III).—BASE FUZES C I differs from the Mark
IV in having the pair of projections for the latest issues of base fuzes
and the projection for the base plugs nearer the longitudinal axis.
It is suitable for use with any Mark of No. 11, 12 or 15 base fuzes
or their corresponding plugs, but is not suitable for the No. 16 base
fuze or the No. 6 plug, base, shell. The Mark III key can be converted
to Mark IV pattern, and is then known as Mark III*.

KEY, No. 8 (MARK II).—BASE FUZES I C I differs from the Mark
III in being without the pair of projections suitable for the key slots



Fr. 	

L41 - 	Fnr lat•at large or medium Base FU4e.s.

. For early Marks of large Base Fuzes.

rf
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in the latest issues of the Nos. 11, 12 and 15 base fuzes. (§ 15105.)
Mark II can be converted to Mark III pattern, when it becomes
Mark II*. It can also be converted to Mark IV pattern, and then
becomes Mark II**. (§§ 15108 and 16011.)

KEY, No. 8 (MARK I).—BASE FUZES I C I differs from Mark II
in the shape of the bar, which is 1 inch wide and inch thick at the
centre. It is not so strong as the later Marks, and is not converted
to conform with them.

Fig. 92.

KEY, NO. 8, MARK IV, BASE FUZES	 .
Scale 4.

KEY, No. 10 (MARK I), No. 17 FUZE I L I is of steel with a screw-
driver at one end and a projection on one side to fit the square recess
in the cap of the No. 17 fuze. It is fitted with a lanyard of white
cotton line. This key will be issued when existing stock of " Keys,
No. 19, Mark I " is used up.

Fig. 93.

KEY, NO. 10, MARK I, NO. 17 FUZE I L

Scale 4.

KEY, No. 11 (MARK I).—No. 19 FUZE I N I is of steel, T-shaped,
with a square end to fit the recess in the safety cap of the Nos. 19



KEY N9 11 —N9 19 FUZ E
OR PLUG FUZE HOLE N? 4.

Fig. 94.

Seale 1.

wragleigigllskaPrands
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and 19A D.A. Impact fuzes, or the Nos. 4 and 4A, plug, fuze hole,
special. It is fitted with a lanyard of white cotton line.

KEY, No. 13 (MARK I), No. 25 FUZE L	 annular end
of the key is for fixing and•the other end for setting the " Fuze, time,
No. 25."

Fig. 95.

KEY, NO. 13, MARK I, Ii o. 25 FUZE.

Scale

KEY, No. 14 (MARK I), SETTING, NO. 63 FUZE C is a short
steel fork ; the arms of the fork are semi-circular, and teeth to grip
the milled ring of the fuze are formed at the ends of the arms and
centre portion of the key. It is fitted with a lanyard.



          

KEY N! • MAR/( .7 ADAPTER.

     

Fig. 98,

KEY N. 16. MARK n .
N . 64 FUZE AND ADAPTER.
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Fig. 91

Full Size.

KEY, No. 16 (MIRK I), ADAPTER C 1 is made of steel, shaped
at one end to fit the hole in the adapter described on page 259. It
is used for screwing or unscrewing the latter into or out of the shell.

KEY, No. 16 (MARK II).—No. 64 FUZE AND ADAPTER 1 L I differs
from. Mark I in not having the horns on each side of the projection
at the end of the key. It is used for fixing, and for adjusting the top
cap of " Fuze, T. and P., No. 64," and for " Adapter, 2-inch fuze-
hole."

Fig. 97.
Scale

KEY, No. 17 (MARK II), FIXING Nos. 80 AND 83 FUZES 1 L
The Mark II key is of steel, one end being shaped to fit over the fuze ;
the lower edge of the ring portion is bevelled to suit all Marks of No. 80
fuze without cover, and is provided with a projection to fit the square
notch in the flange of the fuze body.



The upper edge of the ring is provided with a slot to fit over the
projection on the cover when screwing in Marks IV or V, No. 80,
fuze with cover.

The Mark I key differs from the Mark II in the upper edge not
being prepared for use with Marks IV or V fuze with cover.

All Mark I keys are to be brought th Mark II pattern and will then
be known as Mark I*. (L. of C., § 16608.)

Fig. 99.
KEY, NO. 17 (MARK II), FIXING NOS. 80 AND 83 FUZES I L I .

KEY, No. 18 (MARK II).—SETTING Nos. 80 AND 83 FUZES I L
is similar in shape to the "Key, fixing" but is provided with a prong
on the underside (as shown in Fig. 100) to engage with the stud on the
lower time ring. The setting key is fitted with a lanyard.

Fig. 100.
KEY, NO. 18, MIRK II.

Scale I.
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The Mark I key differs from the Mark II in the ring portion being
of less depth, and consequently does not take such a good seating
on the fuze.

KEY, No. 19 (MARK I), FIXING Nos. 17 AND 82 FUZES I L .-
The key is of steel, the ends being shaped and provided with pro-
jections to suit the flange on the body of the No. 82 T. and P. fuze,
one end being used for inserting and the other for removing the fuze
from the shell. The ends are marked accordingly. A screwdriver
is formed at one end for the fixing screw of the shell and a projection
at the other end to fit the setting hole in the lower ring of the fuze.
it has also a projection on the centre to fit the recess in the caps of
D.A. fuzes. The key is fitted with a lanyard of white cotton line.

Fig. 101.

KEY, NO. 19, MARK I, FIXING NOS. 17 AND 82 FUZES I L I .
Scale 4.

KEY, No. 19 (MARK H), No. 82 FrizE I L .—The Mark II key
differs from the Mark I in not having the screwdriver end, or the
projection to fit the recess in the caps of D.A. fuzes.

Pig. 102.

KEY, NO. 19, MARK II, NO. 8'2 FUZE i L I •

Scale 4.



Part. Use.

Setting No. 81 fuze.
Fixing No. 81 fuze.
Unscrewing No. 81 fuze.
Fixing and setting No. 30 and fixing and for top cap of No. 64

fuze.
Fixing and unscrewing plugs, fuze-hole and D.A. fuzes.
Set screws.

A
B
C
D

E

KEY, No. 19 (MARK III), FIXING No. 82 FUZE I L I differs from
Mark II in not having the projection for setting the No. 82 fuze.

This reduces the use of this key to " Fixing the No. 82 fuze " only.
The No. 36 key is now used for " Setting the No. 82 fuze."

KEY, No. 20 (MaxI I), Tam, T. AND P. AND D.A. FUZES I C
is a steel key with lanyard.

It is used in the Naval Service for fixing and setting fuzes, time
No. 30 and T. and P. No. 81; and for fixing Fuze, T. and P. No. 64,
and for adjusting its top cap ; also for D.A. and D.A. impact fuzes,
except Nos. 3, 19, and ISA, and for all fuze-hole plugs except "Plug,
fuze-hole special No. 4." It is also used for set-screws of shells taking
fuzes of 2-inch gauge.

Fig. 103.

KEY, NO. 20, xAltIC I, TIME, T. AND P. AND D.A. FUZES C I .

Scale

KEY, No. 21 (MARK I), EIOTORKISS FUZE I C I is made of metal,
to the form and dimensions shown, and is for use in insetting or
removing Hotchkiss base percussion fuzes, and " Plugs, base, shell,
No. 3."
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Fig. 104.
KEY, NO. 21 (MARK I), HOTCHKISS FUZE I C I .

Scale I.

KEY, No. 22 (MARK 1).—BASE FUZE, 9 . 45-INCH I L I is a steel
bar about 20 . 5 inches long, having a slot formed in the centre to
fit over the head of the special base fuze, and also a projecting stud,
as shown in woodcut, to fit the recess in the base plug.

Fig. 105.

KEY, NO. 22 (MARK I), BASE FUZE 945 -INCA I L I .
Scale I.

rr

0
KEY, No. 23 (MARK I), PLUGS AND D.A. FUZES I C I is a steel key

(T-shaped) for use with Plugs, fuze-hole G.S. and 2-inch; and fuzes
D.A. and D.A. Impact, except Nos. 3 and 19.

KEY, No. 35 (MARK I), 1-PR., NOSE FUZE I C I is a steel key
used for inserting or removing the " Nose, percussion, fuze," or the
" Plug, fuze-hole, Q.F., 1-pr."

KEY, No. 36 (MARK I), SETTING No. 82 FUZE I L I is a steel key
with lanyard. It is fork-shaped ; having a pin in the centre of the
fork to fit the setting hole in the lower time ring. The left arm of
the fork has a portion raised to admit of seeing the setting mark.

Fig. 10G.

Scale A.



Part.	 Uses.

A
	

Shrapnel set screws.
Fixing No. 80 fuze.

p
	

Fixing No. 17 fuze and plugs and clamping and releasing obturator
box screw.

KEY N? 37 — 2'76 INCH.
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KEY, No. 37 (MARK I), 2 . 75-mrcu I L I is a steel key with lanyard.
(See Fig. 107, and table which explains its use.)

Fig. 107.

Seale I.
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CHAPTER %1V.—TUBES.

(A) GENERAL REMARKS ON TUBES ; (B) VENT-SEALING PERCUSSION
" P " TUBES ; (0) VENT-SEALING, ELECTRIC, Alen V.S. ELECTRIC

WIRELESS " P " AND " S " TUBES, AM) TUBE, ELECTRIC, COPPER ;

(D) FRICTION TUBES :—COPPER AND QUILL ; (E) " T " TUBES :-

FRICTION AND ELECTRIC ; (F) IMPULSE TORPEDO TUBES :-

PERCUSSION AND ELECTRIC ; (G) DRILL TUBES.

(A).—GENERAL REMARKS.

Use.—Tubes are employed to ignite the charge in B.L. and M.L.
guns and howitzers ; they are also used for firing Q.F. guns when
the latter have their cartridges fitted with adapters. (See page 440.)

The action of the tube may affect the shooting considerably, since
any variation in the rate at which the charge is ignited alters the
pressures in the gun.

All tubes used with modern guns are " Vent-Sealing " ; this effect
is obtained as follows :-

(1) The tube fits a seating in the vent with great accuracy ; on
firing, the tube is expanded, and thus seals the escape of
gas between itself and the vent.

(2) The interior construction of the tube prevents any gas ( scaping
through the head.

(3) A Lock or other contrivance holds the tube firmly and prevents
it being blown out when the gun is fired.

With reference to (2), this is generally accomplished by one or
more of the following methods :-

(a) A brass cone forced back into a cone seating.
(b) A shoulder in the tube against which the interior parts are

forced by the pressure of gas.
(c) A small copper ball driven back into a cone seating.
(d) A brass or copper gas check.

DIFFERENT NATURES OF V.S. TUBES.

There are at present three distinct natures of vent-sealing tubes
employed with modern guns :—

" P " pattern, " S " pattern, and the " T " pattern tubes.
The " P " pattern tubes were first used with guns having " per-

cussion locks," and consequently were called " P " tubes.
The " T " tubes are those used with guns and howitzers having

" T " vents.
The " S " pattern tube is used with guns fitted with " strikerless

locks."
Friction and percussion tubes are simpler and stronger in con-

struction than electric tubes; there is no trouble with firing batteries,
leads, &c. ; but electric tubes are safer than percussion tubes, greater
rapidity of fire is obtained, and the tubes can be tested.
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" P " TUBES.

There are five natures of the " P " pattern vent-sealing tubes in
the Service, namely :-

Tube, V.S., Percussion.
Percussion, Large. (Navy only.)
Electric, Wireless, P.

17	 Electric, Wireless, Large. (Navy only.)
„ Electric P.

"S " Ttruns.
There is only one nature of the " S " pattern tube, namely :-

Tube, V.S., Electric, " S," Large. (Nally only.)

" T " TUBES.
There are three natures of the " T " pattern tubes :-

Tube, Friction T.
Friction T. (push).

„ V.S., Electric T., double wired.

TUBES USED FOR FIRING TORPEDOES.

In addition to the above, in the Naval Service there are two tubes
employed in connection with the cartridge impulse torpedo :—

Tube, Electric, Wireless, Impulse Torpedo.
„ Percussion, Impulse Torpedo.

There is also an electric tube used in connection with the torpedo
dropping gear, i.e.,

Tube, Electric, Wireless, Torpedo Dropping Gear, Mark I.

MARKING, LACQUERING, &C.

V.S. percussion tubes blackened and head notched.---A11 V.S. per-
cussion tubes are now blackened, and have four notches cut in the
rim of the head, so that they can readily be distinguished from wireless
electric tubes ; some old Mark IV tubes are without these distin-
guishing features.

Wireless electric tubes not lacquered externally.--The bodies of
V.S. electric wireless tubes are not lacquered externally, so that the
firing current may easily pass from the tube to metal of the gun ;
these tubes are therefore very liable to deterioration if exposed to
damp ; hence they should be kept in a dry store.

Large tubes.—The large pattern of V.S. tube was designed to
prevent " hang fires," that is, a delay in the ignition of the cartridge
such as might occur with a charge : the last charge, if pushed
home, leaves a considerable space between itself and the mushroom
head ; these tubes are larger in diameter and have a more powerful
charge of powder.
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Marking on " P" and " S" tubes.—" P " and " S " pattern V.S.
tubes are marked on the head with the contractor's initials and Mark
of the tube.

The letter " P " is stamped on the " P " pattern electric tubes
and the letter " S " on the " S " pattern.

PACKING OF V.S. Tums.

All vent sealing tubes are packed in tin boxes painted black ;
the lids are secured by means of a tin strip soldered on. As the tubes
themselves are not waterproof, they will probably deteriorate rapidly
once the box has been opened.

On the exterior of the lid of each box is a label giving the number
of tubes the box contains, the nature, Mark, and date of manufacture,
and date of filling, &c.

These labels are printed in red for percussion and friction tubes,
and have the additional information," Not to be placed in the magazine
on any pretence whatever."

Boxes containing electric tubes have their label printed in black.
The following show the labels that will be found on a box con-

taining vent-sealing percussion tubes :-

OUTSIDE LABEL.
Label 101.

N
Group H.	 Division IA.

10 TUBES.
VENT-SEALING, PERCUSSION,

Mark VII.

Made by R.L.	 27 / 8 / 1911
Re-packed by R.L.

INSIDE LABEL.
INSTRUCTIONS

For the use of
TUBES, VENT-SEALING, PERCUSSION.

If there is any appearance of fouling, the
vent must be carefully cleaned with the rimer
supplied for the purpose.

The vent-sealing action of the tube depends
upon an accurate mechanical fit, and conse-
quently a very slight amount of fouling in the
vent will derange it.

Vent-sealing tubes are sometimes considered
to be too high to gauge, when, in fact, the only
defect is that the vent has not been properly
cleaned.



352

(B).—VENT-SEALING PERCUSSION TUBES.

TUBE, V.S. PERCUSSION, MARIE VII 1 0 1 .

(Plate LXVII.)

Use.—This tube is used with all B.L. guns having percussion locks
except the 15-inch, 13'5-inch, Mark V, the 12-inch, Marks XI to XII,
and the 4-inch, Marks VII and VIII guns ; it may also be used with
Q.P. guns as follows :-12-pr. of 8, 12, and 18 cwt., 14-pr., 4-inch,
4'7-inch, and 6-inch.

The body of the tube is of brass ; the head is enlarged to prevent
it being pushed too far into the vent, and is bevelled underneath to
enable the tube to be readily extracted. The body tapers slightly
towards the front end, and is made to fit the vent with great accuracy.
The head is bored out and screw-threaded to take a " striker-holder "
and a " cap-holder." The centre of the body is left solid to form
an anvil, on which rests a copper cap containing cap composition ;
two fire holes are bored through the anvil to allow the flash from the
cap to ignite the rifled pistol powder with which the front part of the
tube is filled.

The mouth of the tube is closed by a cork plug having a disc of
paper shellaced to each side ; the metal of the tube is burred over
the cork plug.

The percussion cap is held on the anvil by the cap-holder, which
is a small screw ping having a central hole for the point of the
striker. -

The striker-holder is made of bronze, threaded to screw into the
head of the tube, and bored out to take the striker ; a shoulder is
formed inside it, which fits a corresponding shoulder on the striker.
At the rear end is a recess, into which the washer on the outer end of
the striker is forced on firing ; this allows for eccentricity of the
firing pin of the breech mechanism

The striker is also of bronze. It has a small cylindrical point which
fits into the hole in the cap-holder. The outer end is reduced in diameter
and is riveted to a brass washer. A copper shearing wire passes through
the striker and the striker-holder.

The striker-holder is prevented from unscrewing by being stabbed
in two places.

The tithe is blackened, and has four' notches cut on the head ;
these features are provided to distinguish percussion tubes from
wireless electric tubes.

.1dion..—The striker is forced inwards by the firing pin of the
percussion lock, shears its copper wire, and fires the cap. The
flash passes through the two fire holes in the anvil to the
powder, which ignites, blows out the cork plug, and fires the charge
in the gun.

The explosion of the powder expands the tube against the walls
of the vent and so prevents the rush of gas between the tube itself
and the vent, while the copper cap and the shoulder of the striker
prevent any escape of gas through the head of the tube.
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MARK VI PERCUSSION TUBE.

TUBE, V.S., PERCUSSION, MARK VI ICI .
This Mark differs from the Mark VII as follows :—The anvil is

screwed into the interior of the tube ; it supports a cap (R.L. type),
and is prevented from unscrewing by a copper washer, which is
inserted in a cup-shaped form and is expanded into the threads under-
neath the anvil,

There is neither striker-holder nor cap-holder. 	 •
The shearing wire passes right through the body of the tube.
The striker has a needle-point, and supports a small copper

gas-check.
Note.—In consequence of the liability of this mark of percussion

tube to be fired prematurely by a sudden jar its manufacture was
discontinued, and the manufacture of Mark IV was reverted to,
until the introduction of the Mark VII tube.

Fig. 108.
TUBE, V.S., PERCUSSION, MARK VI.

Full Size.

MARK V PERCUSSION TUBE.
TUBE, V.S., PERCUSSION, MARK V ICI.

A very limited number of Mark V tubes were made ; they differ
from Mark VI in the shape of the striker, and in having no copper
gas-check round the needle-point.

When altered to agree with Mark VI these tubes were distinguished
by having a star added to their numeral, being known as Mark V*.

MARE IV PERCUSSION TUBE.
TUBE, V.S., PERCUSSION, MARK IV I	 .

(Plate LXVIII.)

There are large numbers of this mark of tube in the Se-mice.
The striker has no needle-point.
There is no copper cup to act as a gas-check.

(B 11123)
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F1 There is no shearing wire.r.-4 The anvil carries a percussion cap and has three fire-holes.
There is no recess under the brass washer on the outer end of

the striker such as is provided in the Mark VII to allow for eccentricity
of the fixing pin.

MARK III PERCUSSION TUBE.

TUBE, V.S., PERCUSSION, MARK III I C .

The Mark III, U.S., percussion tube is similar to the Mark IV,
except that the end is closed with a sulphur pellet in which is embedded
a small brass ball.

This tube must not be used unless the range is clear.
Existing V.S., percussion tubes, Mark HI, in the naval service,

have been converted by the removal of the sulphur pellet and brass
ball and reclosed by a cork plug and paper disc. Tubes so converted
have a star added to their numeral, and boxes containing them are
marked " For practice only ; to be used up before tubes of a later
date."

Certain Percussion Tubes not Blackened, &c.

In earlier issues of Marks IV and VI percussion tubes, the mouth
was not burred over the cork plug ; there were no notches on the head,
and they were not blackened.

Packing.

Vent sealing percussion tubes are packed in flat tin boxes painted
black ; they contain 10 tubes, packed heads and tails, steadied by
tin racks and brown paper.

LARGE PERCUSSION TUBE FOR NAVY.

TUBE, V.S., PERCUSSION, LARGE, MARK II I N I •

Use.—This tube is used with the B.L., 15-inch, 13'5-inch, Mark V,
12-inch, Mark XI to XII, and 4-inch, Marks WI and VIII guns.

It is similar in design to the Tube, U.S., Percussion, Mark WI,
described on page 352, but is of larger diameter (0'525 instead of
0'4-inch) ; it is filled with small perforated pellets of gunpowder
(53 grains) instead of rifled pistol powder ; the mouth of the tube is
recessed to form a seating for the cork plug.

The tube is capable of giving a much stronger flash than the small
pattern.

Packed in flat tin boxes holding 10.

TUBE, V.S., PERCUSSION, LARGE, MARK I INI•
The Mark I tube differs from the Mark II in being filled with rifled

pistol powder instead of piTforated gunpowder pellets ; the mouth
of the tube is not recessed to form a seating for the cork plug.
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(C).—VENT-SEALING ELECTRIC P., AND V.S. WIRELESS
ELECTRIC " P " AND " S " TUBES.

(i) WIRELESS " P" TUBES.

TUBE, VENT-SEALING, ELECTRIC WIRELESS, "P," MARK VI I C I .
(Plate LXIX )

Use.—This tube is used with all B.L. guns having wireless locks
except the 13 - 5-inch, Mark V, the 12-inch, Mark XI to XII, and 4-inch,
Marks VII and VIII guns ; it may also be used with Q.F. guns as
follows :-12-pr. of 8, 12, and 18 cwt., 14-pr., 4-inch, 4'7-inch, and
6-inch.

Body.—The body of the tube is made of solid drawn brass, the head
enlarged to prevent it being pushed too far into the vent, and is
bevelled underneath to enable it to be readily extracted ; the body
tapers slightly towards the front end, and is made to fit the vent with
great accuracy.

Internal construction.—The interior is bored out from the front
to take a charge of rifled pistol powder above which the walls are
thickened forming a recess for a copper sealing plug.

A small central hole is bored through the upper part of the body
leading into a hole in the head ; this hole is screw-threaded and
fitted with an ebonite plug, having an undercut recess.

Inserted through the mouth of the tube is a copper plug, through
the centre of which passes a piece of insulated tinned copper wire.
The copper plug is pressed on to the insulated wire, and a small recess
formed at the bottom of the plug is sealed with special cement.

The end of the wire projecting through the cement is bared of its
insulation and has soldered to it an iridio-platinum bridge giving a
resistance of '9 to 1'1 ohms.

The other end of the bridge is soldered to a small pole piece
attached to the copper plug.

The lower end of the copper plug is shaped so as to act as a gas-
check ; the upper end has a ball formed on it, which fits into a seating
in the body.

The rear end of the insulated wire, after passing through the
central hole in the tube and through a small copper washer in the
recess in the ebonite plug, is bared of its insulation and coiled down
in the recess. A small plug of tin and antimony is then pressed into
this recess to form the contact disc.

The contact disc is slightly below the head of the tube, and the
inner edge of the ebonite plug is bevelled off all round.

The tube is lacquered internally, and contains a small charge of
priming composition (guncotton dust and mealed powder) placed
round the bridge, kept in position by a perforated glazeboard disc
with paper disc attached.

The tube is then filled up with rifled pistol powder, the mouth
being closed by a cork plug on each side of which is shellaced a paper
disc.

The cork plug is secured in position by the mouth of the tube
being burred over it.

(n 11123)	 z 2
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Action.—On contact being made the current passes from the.
battery through the striker to the contact disc, down the insulated
wire in the copper plug, through the iridio-platinum bridge to the
small copper pole and the body of the tube, back to the battery.
The bridge becomes incandescent, fires the priming composition
and the F.G. powder.

The body of the tube expands against the vent and prevents the
gas escaping between itself and the vent, and the copper sealing plug
is forced inwards, the upper portion of the plug fitting into the small
cone seating in the body, prevents the gas escaping through the head
of the tube. The gas-check portion expands and helps to seal.

TUBE, V.S., ELECTRIC, WIRELESS, "P," MARK VII.

The Mark VII tube differs from the Mark VI in the following
particulars :-

(I) The copper sealing plug is not fitted with a small pole piece.
(2) The tube has the Nobel's vulcan bridge, one end of which

is attached to the insulated wire leading from the contact
disc, the other is attached to the end of the copper sealing
plug. The resistance of this bridge is - 8 to P5 ohms.

(3) The bridge is surrounded with a special composition, instead
of being primed with guncotton dust and mealed. powder.

(4) No glazed board disc is used.

TUBE, VENT-SEALING, ELECTRIC, WIRELESS, " P," MARK V ICI-
(Plate LXX.)

The body of this tube is similar, externally, to the Mark VI tube
already described.

Internal construction.—In the centre of the upper portion of the
body is a brass centre-piece. This centre-piece is reduced in diameter
at each end, leaving a flange near the centre. On top of this flange
is placed an insulating washer of mica, on which rests the flanged
portion of a cup-shaped copper gas-check. In the interior of the gas-
cheek, and round the lower part of the flange on the centre-piece,
is pressed a small ring of asbestos. On this asbestos ring rests a small
brass gas-check, held in position by a plug of ebonite screwing on to
the lower portion of the centre-piece.

Formed on the lip of the copper gas-check is a small copper pole
which is connected to the end of the centre-piece by an iridio-platinum
bridge, giving a resistance of •9 to 1 '1 ohms.

Over the upper portion of the centre-piece, but insulated from it
by an inner cylinder of ebonite, is a brass socket, on top of which
are two insulating washers, one of mica and the other of ebonite ;
a brass nut screwing on to the end of the centre-piece secures the
whole firmly in position.

A small brass washer is placed over the metal nut, and the whole
of the internal arrangement is retained in position in the tube by
means of a crown metal nut, which forms the contact piece ; this nut
fits into the ebonite insulator in the head of the tube, and screws
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on to the top of the centre-piece. The surface of the contact disc
is just below the level of the head of the tube, and the edge of the
ebonite insulator is bevelled off on to the contact disc.

The tube is primed with priming composition, of guncotton dust
and mealed powder, kept in position by a perforated glazed board
disc, with a paper disc attached. The remainder of the tube is filled
with rifled pistol powder, and the end closed by a cork plug, on each
side of which is shellacecl a paper disc. The cork plug is secured in
position by the mouth of the tube being burred over it.

Action.—On contact being made, the current passes from the
battery, through the striker, to the crown metal contact disc, through
the centre-piece, over the iridio-platinum bridge to the copper pole,
the copper gas-check and body of the tube, back to the battery. The
bridge becomes incandescent, fires the priming composition and the
powder. The gas expands the copper gas-cheek, which, in conjunction
with the small brass gas-check, the asbestos packing and the flange
on the centre-piece, prevents any escape of gas through the head.

TUBE, VENT-SEALING, ELECTRIC, WIRELESS, " P," MARK IV J C .

(Plate LXXI.)

The Mark IV tube in exterior dimensions is identical with the
Mark V already described. The interior cavity terminates in a
cone into which fits a conical brass plug at about '25-inch from the
head ; this is insulated from the body by an ebonite cone. The front
end of the cone is cupped out to form a gas-check, and a hole is bored
in the centre, into which screws an ebonite plug. Into the centre
of this plug fits a tinned copper pole which extends the full length
of the tube. This pole is bent, and attached to the body of the tube
at the mouth with pure tin. The pole and the edge of the brass cone
are connected by an iridio-platinum bridge of '9 to 1 . 1 ohms resistance
attached with pure tin. At the rear end of the cone a small hole is
drilled, a little out of centre, to receive the bared end of an insulated
copper wire. A turn is taken in this short wire and it is passed
through a hole in the head, also drilled a little out of centre and com-
municating with a recess, into which screws an ebonite plug. This
plug is recessed in the centre and undercut, and the end of the wire
passes into the recess. It is bared and coiled down upon a cup of
pure tin '025-inch thick at the bottom of the recess, the remainder
of which is then filled in with molten tin. This is kept in by the
undercut and forms the contact piece ; its surface is slightly below
that of the head of the tube. The tube is primed with the usual
priming composition of guncotton dust and mealed powder, over which
is placed a perforated glazed board disc with a paper disc attached,
the remainder of the tube being filled with rifled pistol powder. The
mouth of the tube is closed by a cork and paper disc shellaced in, and
on the outside of the cork is a second paper disc to prevent the shellac
sticking to the box in which the tubes are packed. The cork and paper
discs are secured in position by the mouth of the tube being burred
over.
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Action.—On contact being made the current passes from the
battery through the striker which is in contact with the tin disc,
through the short wire, cone, the wire bridge, the Iong copper pole,
the body of the tube and the metal of the gun, back to the battery
again. The wire bridge becomes incandescent and fires the priming
and the powder ; the gas expands the cupped-out portion of the cone,
which is driven back into its seating, and prevents any escape of gas
through the head ; the body expanding prevents any escape between
it and the vent.

When used with full charges the cone was driven back so violently
that the body of the tube became distorted and so became jammed
in the vent.

TUBE, V.S., ELECTRIC, WIRELESS, " P," MARK III.

The Mark III tube differs from the Mark IV as follows :—There
is only a thin paper disc between the powder and the priming com-
position ; and the bridge is made of platinum-silver having a resistance
of PS to 1'8 ohms.

TUBE, V.S., ELECTRIC, WIRELESS, " P," MARK II.

The Mark II tube differs from Mark HI in having a smaller contact
disc, which in some of the earlier issues was made of solder instead of
pure tin.

The Mark II tube is not to be used in adapters for Service practice
in Q.F. guns.

The Mark I, wireless, " P" tube had two bridges giving a resist-
ance of from •6 to - 9 ohm, and in the majority of Mark I tubes the
ebonite plug in the head was not screwed in.

Mark I tubes are used for instructional purposes only.

Packing of wireless " P" tubes.

Vent-sealing electric wireless " P " tubes are packed similarly to
the percussion ; additional tin fittings, to which pieces of glazed
board are attached, steady the tubes, and keep the contact discs clean.
Calf-skin was first used in place of glazed hoard, and the first boxes
issued were lined with cork.

TUBE, V.S., ELECTRIC, WIRELESS, LARGE, MARK IV I N I .

The Mark IV tube, V.S., electric, wireless, large, is similar in
design to the Mark VI wireless, electric " P," tube (see Plate LXIX),
but is of larger diameter (0'525 instead of 0 . 4-inch].

It is filled with perforated pellets of gunpowder.

TUBE, V.S., ELECTRIC, WIRELESS, LARGE, MARK III I N J

The Mark III tube is filled with perforated pellets of gunpowder,
and is similar in internal construction to the Tube, V.S., electric,
wireless, "P," Mark IV (see Plate LXXI), but a small ebonite washer
is placed in the top of the cone seating in the body of the tube.
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TUBE, V.S., ELECTRIC, WIRELESS, LARGE, MARK II I N I •
The Mark II tube differs from the Mark III in being filled with

rifled pistol powder instead of perforated powder pellets.

TUBE, V.S., ELECTRIC, WIRELESS, LARGE, MARK I 1 N I .
The Mark I has a larger contact disc, and the recess in the ebonite

plug in the head of the tube is not so deeply undercut, and so the discs
are liable to blow out on firing.

(ii) WIRELESS " S " TUBES.

TUBE, V.S., ELECTRIC, " 5," LARGE, MARK I IN I .
(Plate LXXII.)

The above-mentioned tube has been approved for Naval Service
with guns having " strikerless locks."

The internal arrangement is similar to the " Tube, V.S., electric,
wireless, large, Mark IV," but differs from it in the head, which has
a contact piece instead of a contact disc.

This contact piece is made of brass and projects above the head of
the tube ; it screws into the ebonite insulating cup in the head,

Under the flange of the contact piece are placed two washers of
vulcanized paper which insulate it from the body.

The wire passing through the copper sealing plug is led through
a hole in the centre of the contact piece and is soldered to it.

(iii) WIRED " P " TUBE.

TUBE, V.S., ELECTRIC, " P," MARK VII I L I •
(See Plate LXXIII.)

This tube resembles the wireless electric tube in exterior form
and dimensions.

The interior of the body near the head is conical, and a small hole
is drilled through the head, through which pass two tinned copper
wires twisted together and insulated by varnished silk. Outside the
tube the wires are parted and led through a V-shaped groove across
the head ; they are then twisted together again and wrapped with
oiled silk for a distance of 5 inches and terminate in spirals 22 inches
from the tube ; the spirals are covered with sarcenet.

In the interior near the head are two cones, the larger one fitting
in the conical recess in the body, the small one fitting into a conical
recess in the large cone ; the cones are insulated from each other
and from the body by ebonite. The front end of one of the wires is
attached to the rear end of the large cone, and the front end of the
other wire passes through the large cone, is insulated from it, and is
attached to the rear end of the small cone. One pole of copper
is attached to the front end of the large cone, and the other pole to
the front end of the small cone. These poles are connected by a
platinum-silver wire bridge, resistance F5 to 1'8 ohms, which is
embedded in a priming composition of guncotton dust and rnealed
powder, contained in an ebonite cylinder closed at the cnd by a
perforated glazed board disc with a paper disc attached.
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The remainder of the tube is filled with rifled pistol powder, and
the end is closed by a cork pi having a paper disc shellaced on each
side. The mouth of the tube is bred over to hold the plug in position.
The tube is lacquered inside and out.

Action.—The wires from the battery are connected to the wires
of the tube, and when the circuit is completed the bridge becomes
incandescent and fires the tube. The small cone is jammed into the
larger cone, and the latter into the coned portion of the body, thus
preventing any escape of gas through the head.

TUBE, VENT-SEALING Er,Romm, F, MARK VI L I .

Mark VI in construction is identical with Mark VII, but the wires
are led through a groove across the head, instead of the V-shaped
groove, and it is without the extra 5 inches of oiled silk wrapping.

Fig, 109.

TUBE, ELECTRIC, NO. 10, MARK IV.

LOW TENSION, WITH INSULATED WIRES.

Packing of Wired 2'14bas.

Packing. — Electric P
tubes are packed five in a
box, which is almost square.
The tubes are separated by
tin partitions, and movement
is prevented by two end
pieces and one top piece of
cork. The wires of the
tubes are coiled up tightly
close to the head. A piece
of tape is placed under one
of the tubes to facilitate
extraction from the box.

TUBE, ELECTRIC, No. 10,
MARA IV I L H

This tube was originally
introduced for firing radial-
vented R.M.L. guns. It is
now used for carrying out
the destruction of unservice-
able cordite.

The construction of the
tube is shown in Fig. 109.
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TUBE, ELECTRIC, NO. 10A, MARK I ICI.
The No. 10a tube is similar in construction to the Tube, electric,

No. 10, but is smaller.
It was introduced for firing time guns ; it is obsolete for future

manufacture.

TUBE, ELECTRIC COPPER, No. 10A, MARK I ICI.

The general arrangement of this pattern of tube is shown in the
figure ; it is for use in both Land and Naval Services for firing time
guns.

This tube will replace the No. 10A quill tube.

Fig. 110.

TUBE, ELECTRIC COPPER, NO. 10A, MARK I ICI,
FOR TIME GUNS.

Full Size.
-	 - -	 Wire coiled.
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(D.)--FRICTION TUBES (COPPER AND QUILL)

The Copper friction tubes in the Land Service are :-

Tube, Friction, Copper, Solid drawn, without ball, Mark III.
21 25 IP with ball, Mark II.
33 31 PP

without ball, Mark I.
23 „ „ Special, Mark I.

L.S., Short, Mark II.
T " for blank, Tube, Copper, Mark I.

There is also a Tube, Friction, Machine Rocket, Signal, Mark I
used in both Land and Naval Service.

COPPER TUBES.

TUBE, FRICTION, COPPER, SOLID DRAWN, WITHOUT BALL,
MARK HI I L j .

The body of this tube is made from solid drawn copper. The head
is solid ; it is about 2 inches long and '2 inch in diameter, and is
lacquered inside and out. About a quarter of an inch below the
head a small hole is bored through one side ; a bulge is made on
the inside opposite to it, forming a seat for the crown of the solid-
drawn copper nib piece, which is inserted and soldered ; a small hole
is bored through the underside of the nib piece inside the body to
enable the flash from the detonating composition to ignite the
powder.

The nib piece contains a copper friction bar roughened on both
sides and smeared with a detonating composition composed of chlorate
of potash, sulphur, and sulphide of antimony. This composition is
damped with shellac varnish, while it is being smeared on. The nib
piece is pressed down on to the sides of the friction bar. The pro-
jecting part of the friction bar has a vertical eye, into which the hook
of the lanyard fits ; the junction of the nib piece and friction bar is
sealed by shellac varnish. The body of the tube contains 9 grains
of pistol powder, and the bottom is closed by a cork and paper disc
secured with shellac.

Use.—This tube is used for firing radial vented R.M.L. guns,
R.B.L. guns, and puffs.
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Fig. III.

TUBE, FRICTION, COPPER, SOLID-DRAWN, WITHOUT BALL, MARK III L I .
Full Size.

Copper tube flattened and secured with solder.
Detonating composition.
Friction bar.

Pistol powder, 9 grs.

Copper tube.

Paper disc.
Cork plug sliellaced.

TUBE, FRICTION, COPPER, SOLID-DRAWN, WITH BALL,

MARK II L .

This tube is similar to the Mark III fricton tube already described,
but differs from it in having a small brass ball inserted into the mouth
of the tube on top of the cork plug.

This tube can be used with the same guns as the Mark III tube,
with the exception of R.B.L. guns other than the 40-pr. side closing.

TUBE, FRICTION, COPPER, SOLID-DRAWN, 'WITHOUT BALL,

MARK I IL I.

The Mark I tube differs from the Mark III in the nib piece,
which is of sheet copper secured by a binding of fine wire and
solder.

TUBE, FRICTION, COPPER, SOLID-DRAWN, SPECIAL,

MARK I IL I.

This tube is obsolete for future manufacture, but may still be met
with ; it was used for firing blank charges in radially " T" vented
guns ; it has been superseded by the Tube, friction " T " for blank,
tube, copper, Mark I, described below. The tube is similar to the
Tube, friction, copper, solid-drawn, Mark III, but is shorter and
contains about '6 grain of powder.
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Fig. 112.

TUBE, FRICTION, L.S., SHORT, MARK Il 1 L I .

- Shellac putty.

TUBE, FRICTION, L.S., SHORT,
MARK II.

This tube is still retained in
the L.S. for firing war rockets as
the solid-drawn friction tube is
Coo short for this purpose.

The tube is made of sheet
copper about 3 inches long, driven
with mealed powder and pierced
with a central hole. The top is
closed with shellac putty and
varnished paper, and the bottom
by a disc of varnished paper. The
nib piece is similar to that of the
Mark I solid-drawn tube ; the
friction bar is roughened on both
sides, turned up for '1 inch at one
end, and smeared with detonating
composition. The exterior of the
tube is varnished black.

Friction bar.

Fig. 113.

TUBE, FRICTION, " T " FOR BLANK, TUBE, COPPER, MARK IILI.

TUBE, FRICTION, " T " FOR

BLANK, T1TEE, COPPER,
MARK I.

The above copper tube
is used with the special
adapter described on page
368, for firing blank from
all B.L. guns and howitzers
having " T " vents.

The tube differs from the
solid-drawn Mark III tube
in having a longer eye for
the hook of the firing lan-
yard. (See Fig. 113.)
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TUBE, FRICTION, MACHINE, ROCKET, SIGNAL, MARK I C I .

The above tube is generally similar to the " Tube, friction, copper,
solid-drawn, Mark III," shown in Fig. 111 but is shorter, and the
portion of the tube above the friction bar is slightly longer.

This tube will supersede the " Tube, friction, quill, short," when
the stock of the latter is used up.

Issue and Packing of Copper Friction Tubes.

Issue of copper friction tubes.—All copper friction tubes, except
the solid drawn special, are issued in hermetically sealed cylinders ;
20 tubes, friction " T for blank, tube, copper, Mark I in a cylinder ;
all other natures 25 in a cylinder.

There is a rack soldered to the inside of the cylinder made by a
strip of tin corrugated so as to form a loop for each tube. Felt
packing pieces are used to prevent the tubes shaking about in
transport.

QUILL FRICTION TUBES.

There are two sizes of quill friction tubes in use in the Naval Service,
namely :—

" Long " and " Short."

Use.—The " long " tube is used for firing war rockets, the
" short " tube is used for firing signal rockets when fired from a rocket
tube. When stock is used up it will be superseded by the " Tube,
friction, machine, rocket, signal, Mark I."

TUBE, FRICTION, QUILL, SHORT, MARK VI I N .

Description.—The short quill friction tube is about 2i inches
long, and consists of a goose quill rammed with mealed powder,
pierced with a small channel. In the head is a little detonating
composition, through which passes a roughened copper bar, called
the friction bar, fitted with an eye for the hook of the tube lanyard.

A binding of fine copper wire serves to straighten and support
the top when the tube is in the vent, and, to support it when the
pull of the lanyard comes on it, a leather loop is attached to the head.
The loop slips over the friction tube pin screwed into the gun near
the vent. The composition contains, in addition to the ingredients
used in the composition for copper tubes, a little meaIed powder, and
also ground glass to render it more sensitive.
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Fig. 114.

TUBE, FRICTION, QUILL, SHORT, MARK VII N I .

Scale Full Size.

The Mark IV long quill friction tube differs from the short one in
length only, being 4 inches long. The increased length is given by
cementing two quills together.

Issue.—Twenty-five in tin cylinders.

(E.)—" T " TUBES.

Use.—There are three patterns of " T " tubes, namely
(1) Tube, friction " T," for B.L. guns and howitzers having

T-vents.
(2) Tube, friction " T " (push) for the B.L.C. 15-pr.
(3) Tube, vent-sealing, electric " T " double wired, for use with

6-pr. Q.F. sub-calibre on top of 91-inch Mark X guns on
Mark V, barbette mountings.

TITRE, FRICTION, r ‘ T," MARS IV I L J

(See Plate LXXIV .)

Description.—The body of the tube is made of solid-drawn brass,
slightly coned to fit the vent, and bored out to receive 8 grains of
rifled pistol powder ; above this it is screwed to receive a screw plug
having three fire-holes on top of which rests a small copper ball ;
the upper part of the interior of the body above the ball terminates in
a cone ; a small hole is bored through the upper part from the end
of the cone to admit the flash from the detonating composition ; the
exterior of the body is screwed to fit into the head.
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The head is made of metal, rectangular in section, and screws
on to the body and is secured by a brass pin ; a hole is drilled into
the head to receive the friction wire ; the outer end of the hole is
countersunk, as shown in the plate. The friction wire is made of
half-round copper wire twisted and roughened. A large loop is
formed at one end by two turns of the wire, which are fixed together
by dipping the loop in solder. The wire does not extend right through
the head, and is retained in place by a shearing wire of tin and anti-
mony, passing through the head and friction wire, near the loop. A
hole is bored into the side of the head at right angles to it, so as to
come over the fire-hole of the body, and is screw-threaded at the end.
Detonating composition is pressed into this hole, surrounding the
roughened part of the friction wire, and the hole is closed by a screwed
brass plug.

The bottom of the body is closed by a cork plug having a paper
disc shellaced to it on the outside. The mouth of the tube is burred
over to hold the plug in position.

The tube is lacquered inside and out.
;idiots—The tube being held in the " T " vent, when the friction

wire is withdrawn, the flash from the detonating composition passes
down the small hole in the top of the body, over the copper ball, and
through the fire-holes in screw plug, and ignites the powder ; the gas
forces the ball up into the cone seating and so prevents any escape
of gas through the head ; it also expands the body, and so prevents
any escape of gas between it and the vent ; the flash ignites the
charge.

EARLIER MARKS OF TUBE, FRICTION, T."

Tube, friction, " T" Mark 111.—Mark HI differs from Mark IV
in the loop of the friction wire, which is smaller, and in having the
hole in the side of the head closed by a gut-skin disc, a cork plug

• shellaced, and shellac cement outside it. Some of the earlier issues
of Mark IV also had the hole closed in this way.

Tube, friction, " T " Mark 11.—The Mark II tube has the hole
for the friction wire bored completely through the head ; there is
no shearing wire.

Tube, friction, " T" Mark 1.—Mark I differs from Mark H in
having the friction wire made of ordinary twisted wire, and in the
detonating composition being pressed into a hole in the head in pro-
longation with the body instead of at the side. The hole for the
friction wire was not closed by a cork plug.

Remarks.—Marks I and II " T " friction tubes when converted
to agree as far as possible with Mark III will have a (*) added to
their numeral.

Marks I*, II*, III, and IV tubes, will, when fitted with new bodies
and friction wires, be known as Marks I**, II**, III*, and IV*
respectively.

The existing stock of " T " tubes will be used up as follows :-
Mark HI, HIS, IV and IV*, with Service ammunition.
Earlier Marks with blank ammunition.
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MARKING AND PACKING " T " FRICTION TUBES.

Certain " T " tubes which have been fired and refilled are stamped

on the head thus	 ; if emptied and refilled " R."

Packing.—" T " friction tubes are packed ten in a square tin box,
painted black, and having both top and bottom removable which are
secured by tin bands soldered over the joint. Inside the box at each
end there is a partition, with a corrugated strip for holding five tubes.
Movement of the tubes is prevented by a cork packing piece and a
felt wad on top. There is a tape band under one of the tubes to
facilitate removal. This makes a neat package, and if only one or
two tubes are required, five out of ten remain hermetically sealed.

TUBE, FRICTION, " T," FOR BLANK, ADAPTER, MARK L

The above adapter is used in conjunction with the " Tube, copper,.
Mark I" (see page 364) when firing blank ammunition with B.L.
guns and howitzers having " T " vents.

The adapter is made in two parts, viz. :—
Head, and screwed stem.

Fig. 116.

TUBE, FRICTION, " T," FOR BLANK, ADAPTER, MARK I.

The head is made of brass, and is generally similar in shape to
the head of the " T " friction tube ; it has a long slot in its under
surface, through which the tube can be inserted into its position.
The screwed stern is about half an inch in length and screws into the
head as shown in the woodcut.

The copper friction tube is inserted into the adapter as follows :—
Unscrew the stem ; insert the tube into the adapter, and secure it in
that position by slipping the stem over the body of the tube and
screwing it into the adapter.

TUBE, FRICTION " T " (PUSH), MARK I ILI•
(Plate LXXV.)

Use.—This " T " tube was introduced with the 15-pr. B.L.C.
guns ; it enables the layer to fire the gun in a similar manner to a
Q.F. gun, and abolishes the necessity of having a lanyard to hook to
the tube after the breech has been closed.
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Parts.—The main parts of the tube are :—Body, screw-plug, copper
ball, head, screw collar with detonator, push bar with shearing wire
and screw collar, and cork plug with paper discs.

Body.—The body is similar in all respects to that of the Tube,
friction, " T," Mark IV.

Head.—The head is of brass, square in section, except one end,
which is round to ensure the correct insertion of the tube in the vent,
and also to facilitate extraction after firing. The square portion
of the head is bored out to take the detonator and push bar, each of
which is held in position by a screw collar ; the inner end of the recess
is roughened and a gas escape hole (for the gas from the detonator)
'08 inch in diameter is bored at the further end as shown in the plate ;
this escape hole is closed by means of a plug of shellac putty, coated
with Pettman's cement.

Push bar.—The push bar is of bronze, the internal striker portion
being conical and roughened, and terminates in a point ; the outer
end is reduced in diameter to form a shoulder against which a screw
collar bears and retains the push bar in position ; a shearing wire of
lead and antimony passes through the collar and the push bar. A
disc of paper coated with Pettman's cement is shellaced to the outer
end of the bar to prevent the ingress of damp.

Cap.— The cap is similar to the R.L. cap, except for the form
into which the composition is pressed ; it is held in position by
a screw collar.

Anion.—The friction bar, on being pushed in, shears the suspend-
ing wire and travels forward ; the roughened conical portion of the
bar pierces the detonator and fires it. Ignition is doubly ensured by
the push bar, after passing through the composition, carrying portions
of it and grinding it against the roughened interior of the head. The
flash passes down through the plug in the body, firing the powder
in the tube and the charge. The copper ball is driven upwards by
the explosion, and seals the escape of gas through the head.

The small escape hole in the head is intended to allow the escape
of gas from the exploding cap, and thus prevents the head expanding
and jamming in the vent.

Remarks.—Tubes manufactured prior to 1909 have no escape hole
and will be used up for blank firing.

Packing.—Ten in a tin box similar to that used for the Tube,
friction, " T."

TUBE, V.S., ELECTRIC, " T," DOUBLE-WIRED, MARK

This tube resembles tip " T " friction tube in exterior form and
dimensions. (See Fig. 116.)

It is furnished with two tinned copper wire terminals, insulated
with silk—one coloured green and one red, The red terminal is
called the " ground " wire and is merely attached to the head of the
tube. The green terminal passes through a hole in the head and is
secured with tin to a copper pole. This copper pole has a ball formed
on it, immediately below which it passes through an ebonite plug.
The ball and upper part of the pole are insulated from the body by

(B 11123)	 2 A
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silk and an ebonite cone. A strip of brass with two projections—one
long and one short—is bent round the lower part of the ebonite plug.

Fig. na.
TUBE, V.S. ELECTRIC " T," DOUBLE -WIRED, MARK I L I .

Fun size.

— — Right hand spiral
covered with sarcenet.

11111
- 0 4 Zed set,k	
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— — Brass body.
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— Powder priming.
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— - Paper dice.
— Pistol pom der.
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	  Platinum-silver	 wire
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The short projection forms the second pole, while the long one is
attached to the end of the body by tin. The two poles are joined
by a platinum-silver bridge, •2 inch long, resistance 1 . 0 to 1 . 3 ohms.

Copper wires coated
with pure tin and
Insulated with double
silk.

T
Nsi

Development of sheet braes.
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The bridge is surrounded by a priming of I grain of mealed powder,
separated by a disc of paper from about 5 grains of rifled pistol powder.
The tube is closed by a cork plug and shellac cement, to which is
attached a paper disc to prevent sticking to the box. If this tube
is used with an " earth return," it is necessary to connect the green
terminal to the battery. The terminals are twisted together above
the head, wrapped with oiled silk for about 1 inch, and terminate
in spirals covered with sarcenet the same colour as their insulation,

Use.—@.F., fi-pr., sub-calibre on top of 9 . 2-inch, Mark X guns on
Mark V barbette mountings.

_fiction.—The current passes through the terminals, head and
body, the poles and bridge, raises the latter to incandescence and
so fires the priming and powder. The gas forces the ebonite plug
and copper ball into the coned seating, thus sealing escape of gas.

Packing.—" T " electric tubes are packed 10 in a tin box similar
to but larger than that used for the " T " friction tubes.

(F),—TUBES, IMPULSE, TORPEDO, AND TUBES, ELECTRIC,
TORPEDO, DROPPING GEAR.

IMPULSE, TORPEDO, TUBES.
There are two patterns of impulse torpedo tubes in the Naval

Service, viz. :—
(1) Tube, Electric, Wireless, Impulse, Torpedo.
(2) Tithe, Percussion, Impulse, Torpedo.

Fig. 117.
TUBE, ELECTRIC, WIRELESS, IMPULSE, TORPEDO, MARK III I N .

Scale I.

TUBE, ELECTRIC, WIRELESS, IMPULSE, TORPEDO, MARK III I N I •
This tube is made of solid-drawn brass, with an enlarged head ;

it is 1 inches long and 0'3 inch in diameter. The front end of the
tube has two slots cut down it parallel to the axis, and is slightly
enlarged to make it act as a spring so as to fit tightly into the central
tube of the Oartriflge, impulse, torpedo, with which the tube is used.

(n 11123)	 2 A 2
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The body is bored out to take the electrical arrangements, and
a recess formed in the head for a copper contact piece which is fitted
into an ebonite plug ; a copper pole passes into the interior through
the contact piece, ebonite plug, and head of the tube, and also through
a plug of asbestos and one of ebonite fitted into the interior. The
lower end of this pole is connected by means of a platinum-silver
bridge 1 '5 to 1'8 ohms resistance to a second pole, one end of which
fits into the ebonite plug ; the other end is soldered to the mouth of
the tube with pure tin.

Priming composition surrounds the bridge and poles, and is kept
in position by a cork plug and paper disc.

The front portion of the tube is empty.

TUBE, PERCUSSION, IMPULSE, TORPEDO, MAREs I AND 11 N I •
The percussion impulse torpedo tubes are of the same external

dimensions as the electric wireless tube above described ; they are
used for above-water tubes of single revolving light type.

Fig. 118.

TUBE, PERCUSSION, IMPULSE, TORPEDO, MARK IL

Scale

Cork plug -

Priming composition -----

Two Are holes ---

Copper cap ,, 	

The Mark II tube consists of a body, copper cap, cork plug, paper
discs and priming composition.

The body is made of brass, recessed at the head to receive a per-
cussion cap, and the bottom of this recess is formed into an anvil
perforated with two fire holes. The tube is partly filled with priming
composition, retained in position by a cork plug and paper disc. Two
slots are cut in the mouth of the tube.

A certain number of tubes have been issued which differ from
the Mark II tubes in having a solid head, a brass cap held in position
by a screwed plug, which forms an anvil and also a sealing chamber ;
the latter, which contains a soft copper ball, is closed by a perforated
screwed plug. These tubes are known as Mark I.

The existing stock of Mark I tubes will be used up in the torpedo
schools, and no more will be made. The tubes are packed 10 in a
tin box.
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TUBE, ELECTRIC, WIRELESS, TORPEDO DROPPING GEAR,
MARK I f N .

(Torpedo dropping gear, also for fore-bridge firing.)---The above
tube is almost identical in construction with the V.S. electric wireless
" P," Mark IV, differing from it in being filled with a 15-inch strand
of No. 1 guncotton yarn instead of having a charge of powder. In
order to distinguish it from the wireless " P " tube the letters " T.D.G."
are stamped on the head.

EXPLOSIVE STORES USED IN CONNECTION WITH TUBES.
Primer, vent, cordite, Mark 1.—The Primer, vent, cordite, is for

use with V.S. tubes without ball in B.L. guns, 8-inch and upwards,
with powder charges only. It consists of a stick of cordite, size 20,
41 inches long ; it is placed in the vent after the breech is closed
prior to inserting the tube.

The primers are packed 10 in a tin box lined with felt, and closed
with a tape band shellaced on.

Primers, vent piece, were used in R.B.L. guns for extending the
flash from the tube ; they were declared obsolete, but have been
re-introduced for use with the R.B.L., 40-pr. (other than the side
closing) for firing salutes. Each primer consists of a tube of paper
about 2 inches long, coloured black and filled with a compressed
powder pellet, perforated with a central hole ; strands of red worsted
are attached, which keep the primer in the hole in the vent piece.

They are packed 25 in tin cylinder, No. 7P.

(G).—DRILL TUBES.
For each pattern of Service tube there has been a corresponding

drill tube issued.
The V.S. electric drill tubes which were generally issued to Naval

Service only, have been declared obsolete for future manufacture,
and will be used up in gunnery schools and drill batteries ; a descrip-
tion of V.S. electric drill tubes will be found in earlier editions of the
Treatise on Ammunition.

Fig. 119.
TUBE, V.S. PERCUSSION, DRILL; MARK II.

Seale j.
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TUBE, VENT-SEALINQ PERCUSSION, DRILL, MARK II.
The V.S. percussion drill tube is made of gunmetal to the same

external dimensions as the Service V.S. percussion tube, but differs
from it in external appearance in having four longitudinal grooves on
the body, and the rim of the head is milled.

The head of the tube is fitted with a coned indiarubber plug
kept in position by a long screwed metal plug.

Mark I percussion drill tube.—The Tube, V.S. percussion,'drill,
Mark 1, was much shorter ; it was without the milled head and fluted
body, and was not blackened.

Fig. 120.
TUBE, V,S. PERCUSSION, DRILL, MARK L

Scale 1.

   

Metal.

Indiarubber.

Metal.

TUBE, FRICTION, " T," DRILL, MARK I.
This tube is for drill purposes with all guns and howitzers fitted

with " T " vents except the B.L.C., 15-pr., which takes a drill push
tube.

The tube is made of hardened steel, and resembles in form the
Service tube ; the head is slotted out and a lip formed on the lower
part, and a curved spring is fitted into the slot in the head which
offers the same resistance to the pull of the lanyard as the bar in a
friction tube.

Fig. 121.
3 TUBE, FRICTION, " T," DRILL, l'AltE I.

Full Size.
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TUBE, FRICTION, " T," DRILL, CONVERTED, MARK IL

The Mark H converted drill tube differs from the Mark I drill
tube above mentioned in the following particulars :-

The curved spring is of a different shape and is attached in a
different manner. The head of the tube is shorter and ends at the
base of the spring instead of running the whole length as in the
previous pattern.

Fig. 122.
TUBE, FRICTION, " T," DRILL, CONVERTED, MARIC IL

The Mark I converted dria " T " tube differs from the above in
having a weaker form of clip spring, which fits inside the slotted-
out portion of the " T " head.

TUBE, FRICTION, " T " (PusH), DRILL, MARK I.

The above tube is for drill purposes with the B.L.C., 15-pr. guns.
The head of the tube is fitted with a push bar and spiral spring, the
body with a wood plug as shown in the figure.

Fig. 123.
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CHAPTER XV.—PRIMERS.

LA) GENERAL REMARKS ; (B) ELECTRIC PRIMERS ; (C) PERCUSSION
PRIMERS ; (D) KEYS USED WITH PRIMERS.

(A).—GENERAL REMARKS.

Use.—Primers are used for igniting the charge in Q.F. and Q.F.C.
guns, and Q.F. howitzers ; the B.L., 9 . 45-inch howitzer is also fired
by means of a percussion primer.

Primers differ from tubes in being screw-threaded externally to
screw into the cartridge case or end of vent instead of accurately
fitting into a vent seating.

The electric primers that will be met with in the Service are :-
Cartridge, Q.F. or Q.F.C., Primer, Electric, Large I 0 I •
Cartridge, Aiming Rifle, 1-inch Electric, Primer, Mark 1 1 0 I •

Percussion primers used with Q.F. cartridges are placed in a
numbered series as follows :-

Q.F., 12-pr. of 4
cwts.

Q.F., 13- and
18-pr.

Primer, Percussion, Q.F. Cartridges, No. 1, for Q.F., 3-inch.
Q.F., 4-inch, Mks.

IV and V.
Q.F.,	 4'5-inch

1._ howitzer.

PP	 IP	 if	 No. 2, for Q.F., 3- and 6-pr.
No. 3, for Q.F., 15-pr.
No. 4, for Q.F., 2 - 95-inch.

There is also the Primer, percussion, B.L., 9 . 35-inch howitzer.
There is a special percussion primer for firing blank from 3- and 6-pr.

and 2 - 95-inch Q.F.
AU percussion primers are fitted with a percussion cap ; these

caps contain cap composition, which, with the exception of the Primer,
percussion, No. 3, contains no fulminate of mercury.

The composition of percussion caps for Primers, Q.F., Nos. 1, 2 and
4, is as follows :—

Parts.
Potash, chlorate of .. ..	 19
Antimony, sulphide of ..	 18
Mealed powder .. ..	 1
Sulphur	 ..	 .. .. ..	 1
Ground glass	 .. • • • • ..	 1

71
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Plate LX IT

CARTRIDGE Q.F. OR Q.F.C. PRIMER ELECTRIC LARGE MARK V LC L
MANGANESE OF ALUMINUM BRONZE.

FULL SIZE .
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Crown Metal Pole •O4 - diem.

	 -Pure 77n.

- --Iridio Platinum Wire -45 grain per yard.

_-- ----Composition Priming.

-Brass Cylinder.

,•

---Crown Mete/ Pole • 04 diem.

-- Glazed Board Disc -05thick covered
with Pettman Cement.

-- Tuft of Guncotton Yarn enveloping
the Bridge.

	  Threads coated with Pettman Cement

Milled Edge.

       

11P  

      

3567.
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(B).—ELECTRIC PRIMERS.

CARTRIDGE, Q.F. oR Q.F.C., PRIMER, ELECTRIC, LARGE, MARK V C .

(See Plate LXXVI.)

Use,—This primer is used with the Q.F. 12-pr. of 8, 12, and 18 cwt.,
Q.F. 14-pr., 4-inch, 4-7-inch, and 6-inch guns, until the existing stock
is used up, when an adapter with V.S. percussion, or V.S. electric
" P " tube will be used.

In the Naval Service the use of this primer is now restricted to
gunnery ships and for firing salutes.

Parts.—The primer consists of the following parts :-13ody, cone,
contact disc, ebonite insulator, two crown metal poles, iridio-platinum
wire bridge, ebonite washer, screw-collar, brass cylinder, priming
composition and glazeboard closing disc.

The body is of manganese bronze or aluminium bronze, screwed
below the shoulder to fit the hole in the base of the Q.F. cartridges ;
the end of the body is reduced in diameter, and threaded to receive
a brass cylinder ; the face of the body between the screwed portions
is cupped out to a depth of '25 inch to form a gas-check. The head
is recessed in the centre and screw-threaded to receive the insulator
and contact disc ; the inside is bored out and the part near the head
coned, and a small hole is drilled through to the recess for the contact
disc.

Two slots are formed in the head to take a key by which the
primer is screwed into the case.

The ebonite insulator is screwed into the recess in the body and
is hollowed out and undercut. The contact disc is of pure tin ; the
top is smooth, and slightly below the surface of the body.

The letter " T," denoting pure tin, was stamped upon the head and
also marked upon all packages containing such primers, but this is
now discontinued.

The cone is made of brass, cupped out in front to form a gas-check
and insulated from the body by oiled silk. To the base of the cone
a piece of insulated copper wire is soldered ; a turn is taken in this
wire and it is passed through the hole to the recess for the contact
disc. At the bottom of this recess a thin disc of tin is laid. The
wire, bared of its insulation, is coiled down upon this and the recess
is filled up with molten tin.

The poles are of crown metal. One screws into the front of the
cone and is kept central by an ebonite washer which in turn is kept
in place by a brass screwed collar.

The other pole is fixed to the face of the body ; and joining the
two poles is a bridge of iridio-platinum, .25 inch long and having a
resistance of from •75 to - 95 ohm.

This bridge is attached to the poles by pure tin. It is stronger
than those fitted to earlier primers.

The cylinder is made of brass ; one end is screw-threaded inside
to fit the body, on to which it screws, the joint being made tight by
Pettman's cement. It is prevented from unscrewing by a small set-
screw.
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The mouth is recessed to receive the glazed-board disc.
A tuft of guncotton is wrapped completely round the bridge, and

the interior of body and cylinder is filled with priming composition
(2 parts guncotton dust, 3 parts mealed powder), and the top closed
by a glazed-board disc cemented in and covered with Pettman's cement.

The primer is lacquered inside and out, except the , exterior of the
body below the shoulder. Primers have the initial of contractor or
trade mark stamped on the head ; those of Ordnance Factory manu-
facture have the number of thousand and year of manufacture, and
those obtained from contractors, the month and year of manufacture
stamped on them.

These primers are packed 10 in a tin cylinder, 20 cylinders in a
packing case.

Action.--On the circuit being completed, the current flows through
the wire to the brass cone and so through the bridge, which becomes
incandescent and fires the guncotton and composition priming, which
in turn fires the charge. The return path of the current is by the
metal of primer, cartridge, gun, &c., to battery. The cone is driven
by the force of the explosion into its seating, and the cupped-out
portion expands, thus effectually sealing any escape of gas through
the head. The cupped-out portion of the body expands and prevents
any escape of gas over the exterior.

The principal improvements embodied in Mark V are
(a) Contact piece of tin instead of white metal which was found

to corrode and become covered with a deposit of high
resistance.

(b) The ebonite cup for the contact disc is screwed in.
(c) The cone plug is cupped out in front, to give better gas sealing.
(d) The central pole is steadied by an ebonite plug and a brass

washer.
(e) The body pole is bent inward to clear the cylinder.
(f) Strengthened bridge.
(g) Waterproofing threads with Pettman's cement.
(h) Closing the end of primer with glazed-board disc and Pettman's

cement.
Earlier Marks of Primer, Electric, Large.

Primers may be divided into " unconverted," " converted," and
those with " strengthened bridges."

Unconverted primers are Marks I, 1*, II, III, and IV. They have
the double bridge of platinum-silver, resistance • 6 to '9 ohm, body
filled with mealed powder and the top closed by a brass washer and
cork plug shellaced in.

Converted primers are Marks I**, II*, II**, III*, III** and IV*.
They have a single bridge of platinum-silver, resistance 1 . 5 to 1 . 8 ohms,
surrounded by a tuft of guncotton, body filled wth priming composi-
tion and top closed by a glazed-board disc secured with Pettman's
cement.

Strengthened bridge primers are Marks I* **, III***, IV**,
and V. They have an iridio-platinum wire bridge, resistance •75 to
- 95 ohm.
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PRIMER FOR 1-INCH AIMING RIFLE.

Cartridge, aiming rifle, 1-inch electric primer, Mark I.—The electric
primer used with the 1-inch aiming rifle electric cartridge is described
and illustrated with that ammunition. (See page 527.)

(C).—PERCUSSION PRIMERS.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, No. 1, MARK II C j .
This primer is used with the Q.F. I2-pr. of 4 cwts., Q.F. 13- and

18-pr., Q.F. 3-inch, Q.F. 4-inch, Marks IV and V ; and Q.F. 4 '5-inch
howitzer.

(Plate LXXVII.)
Parts.—It consists of a body, percussion cap, anvil plug, copper

ball, screw plug, and brass closing disc.
The body is made of metal with a flanged head ; it is screw-

threaded externally to screw into the base of the cartridge case ; two
slots are cut in the head for the key.

The interior is bored out, cupped, and screwed to take the per-
cussion arrangement. The cap is of copper, and is placed into a recess
in the body, over which screws an anvil plug having a cone-seating
into which is placed a soft copper ball. Three fire holes are bored
through the anvil plug to allow the flash from the cap to pass into
the cone-seating.

The copper ball is retained in position by a perforated screw
plug. A fillet of Pettman's cement is placed between the cap and
the body to prevent the ingress of damp,

The front of the primer is filled with R.F.G. 2 gunpowder covered
by a brass disc ; this disc has six radial slits, and has a paper disc
secured to its underside by Pettman's cement. The brass closing disc
is secured in position by the metal of the primer being burred over it,
and coated with Pettman's cement.

The primer is marked on the head with its serial number (No. 1),
contractor's initials, or recognized trade mark, its Mark, and date
of filling.

PRIMER, PERCUSSION, Q.F. CARTRIDGE, No. 1, MARK I.

This primer differed from the above in having a cap chamber
with a percussion cap pressed into a recess in the base ; no anvil plug

Fig. 124.

PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO. I, MARK I * .

Full Size.

Pnper disc.
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was used ; the copper ball fitted into a cone seating in the body, and
the front end of the primer was closed by a disc of cordite. Mark I
primers have been declared obsolete ; the existing stock has been
returned to Woolwich and converted to Mark I*.

1-* primer.—The Mark I primer, when fitted with a brass
closing disc similar to Mark II, is known as Mark I*.

Refilling of Primers.

Fired Mark II primers will, if considered suitable, be refilled
once. They will be distinguished by having the original date of
filling barred out, and the letter " R " and the date of refilling sub-
stituted ; fresh key slots will also be prepared if necessary.

Packing.—Primers, Percussion, No. 1, are packed in two ways,
i.e.

4 primers in " Box, percussion primers."
10 primers in Cylinder No. 103.

The " Box, percussion primers " is made of tin, square in shape,
and the primers are packed between sheet cork packing pieces, top
and bottom, and are kept from moving laterally by a thick piece of
cork, through which four holes are cut for their insertion.

Cylinder No. 103 is made of tin, fitted with a diaphragm perforated
with 10 holes to take the primers ; the cylinder is also fitted with two
discs of cork which are placed above and below the primers.

The cylinder is painted black ; the lid is secured by means of a tin
strip soldered on.

PRIMERS, PERCUSSION, No. 2 I C I .

The Marks IV and II primers are used with Q.F. 3-pr. and 6-pr.
ammunition in the latest Marks of cartridge cases, namely, cartridge
cases specially made to take this pattern of primer.

The Marks III and I primers are only used with 3-pr. and 6-pr.
cartridge cases originally fitted with a percussion cap when altered
to take a primer.

The Marks I and II are obsolete for future manufacture and are
being converted to Marks III and IV.

PRIMER, PERCUSSION, Q.F. CARTRIDGES, No. 2, MARK IV j C I .
(Plate LXXVIII.)

The Mark IV primer consists of the following parts :—Body,
percussion cap, anvil plug, copper ball, perforated brass disc and
magazine cylinder.

Body.—The body is threaded externally to screw into the base of
the cartridge ease ; two slots are cut in the head to take the Key
No. 30. A hole is bored through the centre of the body, the upper
part threaded to take the anvil plug, a shoulder being formed below
the threaded portion to support a percussion cap.

Cap and anvil plug.—The cap is made of brass and contains 1 . 2
grains of composition pressed in and varnished, and covered with a
disc of tin foil. The cap is held in position by the anvil plug, which
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is screwed into the body of the primer after the insertion of the cap.
The anvil plug is bored out to form a cone-seating, in which is placed
a soft copper bail to seal the escape of gas on firing and relieve the
pressure on the cap ; 3 holes bored through the bottom of the
plug allow the flash from the cap to pass into the cone-seating.

Magazine cylinder.—The magazine cylinder is made of brass, the
front end taperedand left solid as shown in Plate LXXVIII. The
cylinder screws into the front of the primer body ; it is perforated
with 8 holes and contains a perforated pellet of R.F.G. 2 gunpowder
contained in a tube of varnished paper ; the bottom is closed by a
brass disc having 3 fire holes. The cylinder is prevented from un-
screwing from the body by 3 punch dabs.

Packing.-10 in cylinder No. 114.

PRIMER, PERCUSSION, Q.F. CARTRIDGES, No. 2, MARK II I C I .

(See Fig. 125.)
The Mark II percussion primer (of which only a few thousand

were issued) differs from the Mark IV in having a magazine plug
filled with R.F.G. 2 powder, instead of a magazine cylinder and per-
forated brass disc.

Packing.-10 in cylinder No. 106.

Fig. 126.
PRLMER, FERCUSSION, R.F. CARTRIDGES, NO. 2, MARK II.

Scale 1.

PRIMERS, PERCUSSION, Q.F. CARTRIDGES, No. 2, MARK HI I C I .
(Plate LX 

Owing to the thinner base in the early Marks of 3-pr. and 6-pr.
Q.F. cartridge cases, the primers used with these cases, when they
are converted, are smaller than those described above ; the heads of
the primers are screw-threaded instead of the bodies, and a gas-check
is formed on the front end. The Mark III has a magazine cylinder
containing a perforated pellet of R.F.G. 2 powder : the anvil plug
has only 2 fire holes and has no copper ball.

Packing.-20 in cylinder No. 113.
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PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO. 2, MARK I ICI.

(See Fig. 1264

The Mark I primer differs from the Mark III in having a magazine
plug instead of a cylinder. The magazine plug has a central fire hole
and a copper ball.

Only a few thousand of the Mark I primers have been issued.
Packing.-20 in cylinder No. 105.

Fig. 121.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, 1'O. 2, MARK I.

Scale V-.

PRIMERS, PEnciussioN, Q.F. CARTRIDGES, No. 3, MARK I I	 .
The Primer, percussion, No. 3, is used with the Q.F. 15-pr.
It consists of a body, percussion cap, anvil plug, charge of R.F.G. 2

powder and a glazed-board closing disc.
The primer externally is similar to the Primer, percussion, No. 2,

Mark I, differing in the following particulars :—The anvil plug has
3 fire holes, there is no copper ball, and the body above the plug
contains 1'3 grains of F.G. powder, covered by a glazed-board disc
coated with Pettman's cement.

Packing. —Primers, percussion, No. 3, are packed 20 in cylinder
No. 108.

Fig. 127.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO. 3, MARK I.

Scale 4.
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PRIMER, PERCUSSION, No. 4, MARK I E L .

Use.—The Primer, percussion, No. 4, is used with the Q.F.
2•95-inch.

The body of the primer is made of metal, screwed externally to
fit the cartridge case ; a central hole is bored through it which is
enlarged at the base to take a cap chamber with percussion cap.

Fig. 128.
PRIMER, PERCUSSION, NO. 4, MARK I.

Scale

Cap chamber.—The cap chamber is made of brass with a raised
anvil pierced with three fire holes ; it contains a copper cap filled
with 11 grains of composition, pressed in, varnished, and covered
with a tinfoil disc.

The cap chamber with its percussion cap is pressed into the recess
in the base of the primer.

Packing.-25 in cylinder No. 1.

Fig. 129.

PRIMER, PERCUSSION, B.L. 9q5-INCH HOWITZER, MARK 1.

Scale 1.

— Paper disc.

- Powder pellet.

Body.

- Screw plug.

— Percussion cap.

PRIMER, PERCUSSION, B.L. 9'45-I:NOR HOWITZER, MARK H L .

The body of the primer is made of metal, screwed externally to
fit the stem of the obturating cup of the howitzer. It is bored out
from the front, and fitted with a small brass percussion cap, filled
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with 01 grains of cap composition, over which is screwed a metal
anvil ; the anvil has a central fire hole. The front end of the primer
is filled with a pressed powder pellet, and closed by a varnished paper
disc.

The metal in the head of the primer over the cap is very thin, so
as to allow the striker to fire the cap on the face of the anvil.

Three recesses are cut in the head for the Key No. 31.
Packing.—The above percussion primers are issued 10 in a card-

board box.

CARTRIDGE, Q.F., BLANK, 2'95-INCH and 6- OR 3-PR. PRIMER,
PERCUSSION, MARK III.

The above primer is made of brass with a cap chamber and anvil
formed in its rear end ; three fire holes communicate the flash from
the copper percussion cap to about 6 grains of R.F.G. 2 powder with
which the body of the primer is filled. The front end is closed with
a glazed-board disc, spun over and coated with shellac. A small
brass pin projects from the head of the primer, by which it is secured
to the case. There are also two slots in the head. to take the " screw-
driver, primer," for inserting or removing it.

The primers are packed in hermetically sealed cylinders con-
taining 20.

Fig. 130.

CARTRIDGES, Q.F. BLANK, 2'95-MICR AND 6- OR 3-PR. PRINTER,

PERCUSSION, MARK III.

Scale

(4 Three fireholea.

arooves for the
screwdriver,
primer.
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(D).—KEYS, &o., USED IN CONNECTION WITH PRIMERS.

IMPLEMENTS, AMMUNITION.

KEY, No. 24 (MARK I), ADAPTER on PRIMER C I is a small
" T " shaped key used for screwing home electric primers or adapters.

It may also be used for removing unfired primers.

Fig. 131.

KEY, NO. 24 (MARK I), ADAPTER OR PRIMER a I -
Scale I.	 ft

KEY, No. 25, ADAPTER OR PRIMER I C .—There are three
marks of this key (Marks II, III and IV), which may all be met with
in the Service. They are used for removing fired " Primers, electric,
large," or adapters.

Fig. 132.

KEY, NO. 25, ADAPTER OR PRIMER I C I .

Seale I.

MARK IV.
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KEY, No. 26 (MARK I), PRIMER, 4 . 5-INCH I L .

KEY, No. 26 (MARK II), PRIMER, 4 '5-rivcft AND 4-INCH I C .

KZY, NO. 27 (MARK I), PRIMER, 13- AND 18-PR., AND 12-PR. 4 CWT. I C
KEY, No. 28 (MARK I), PRIMER, 15-PR. I L I .

KEY, No. 30 (MARK I), PRIMER, 3-PR. AND 6-PR. I C j .

KEY, No. 34 (MARK I), PRIMER, 3-INCH I C I •
The above keys are made of steel, cranked to fit over the head of

the cartridge case, and have two steel pins screwed into the cranked
portion which engage in the slots in the head of the primer.

The Nos. 26, 27 and 34 keys are fitted with lanyard-9 of white
line about 43 inches in length, as shown in Fig. 133.

The Nos. 28 and 30 keys are not fitted with a lanyard. The No. 30
key is a flat bar and has one pair of pins on one side for the " Primers,
percussion, No 2, Marks I or III," and another pair of pins on the
other side for the " Primers, percussion, No. 2, Marks II or IV."

Fig. 133.

KEY, NO. 27 (MARK I), PRIMER, 13- AND 18-PR. AND 12-PR. 4 CWT. I C I .

Seale

     

eat

                 

KEY, No. 29 (MARK I), PRIMER, 2'95-INCH I L I is a steel key,
bent over at one end, where two projections are formed to fit the
recesses in the head of the " Primer, percussion, No. 4."

Fig. 134.

KEY, NO. 29 (MARK I), PRIMER, 2 . 95-Men I L I .

Seale I.

  

	3Pr

 

KEY, No. 31 (MARK I), PRIMER, 9 • 45-INCH I L I is a small steel
" T " shaped key having three studs as shown in Fig. 135. It is
used for inserting or removing the " Primer, percussion," or the
" Gauge, testing blow of striker, B.L., 9 '45-inch howitzer."



Fig. 13.5.

KEY NO. 31 (MARK 1), PRIMER, O'45-1NGE1 1 I
Full size.

SOREWDRIvRR, PRIMES. NARK I) I C I is a steel blade fitted with
a wood handle.

The blade is shaped at the end to fit the slots in the head of the
" Primer, percussion, 215-inch, 6- or 3-pr., for blank cartridges."

(13 11123)	 2 n 2
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CHAPTER xvi.-IGNITERS, TORPEDO.

Torpedo igniters fit inside the air vessels of torpedoes, and on
being fired, heat and expand the gases for driving the engines, so
greatly increasing the range obtainable.

There are two types of igniters—R.G.F. and Weymouth. These
are similar and differ in minor details only. The Weymouth type
is obsolete, and no more will be made. For details, see Tables 32
and 33.

rGNITER, TORPEDO, R.G.F., MARK IV 2 J N

(Plate LICXLX.)

The body of the igniter is made of steel, bored out and threaded
at the rear end to receive the screwed enlarged end of the central
tube. The central tube of steel has a cap chamber formed at its
rear end, and into this is pressed a thin copper cap with its brass
anvil. The front end of the central tube is closed by a disc of vegetable
paper, shellaced on. The body of the igniter has a coarse thread cut
on the inside, for about 0.6 inch from the front end, to enable the
priming composition and sealing varnishes to obtain a hold. The
steel body and the exterior of the central tube are lacquered. The
space between the body and tube is filled with ground cordite, with
10 per cent. magnesium added, pressed in at a total pressure of
1,000 lbs. A priming of 15 grains S.F.G. 2 is pressed in on top, four
holes having been stabbed in the pressed cordite for the priming to
grip. The mouth of the igniter is closed by layers of shellac, Pettman's
cement and fuze beeswax composition. The cap is waterproofed with
Pettman's cement.

Actxm.—On the cap being struck the flash passes up the central
tube, ignites the priming composition and starts the cordite burning
from the front end, the hot gases from which heat and so expand the
gases driving the torpedo engines.

Igniters are packed ten in a tin box, five boxes in a wood case
with sliding lid.
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TABLE $2.

POACI4k108 of Igniters wed in R.G.F. and R.N.T.F. Heater Torpedoes.
Nora.—In all these igniters the body and tube are of steeL

— Length.

Diameters.

°hailedwith. Priming.
Cover

for
priming.

Case
roughed at
end (inside).

Absolute pressure used
in filling.

External. Internal Charge. Priming

lbs.
5Mark IV 0...	 ... 2.75' -58' •4' Ground

M.D. cordite
with 10 per

cent.
magnesium.

Powder,
S.P.G.',

10 grains.

Pettman's
cement,

shellac and
wax filling.

No.
lbs.
650

Mark IV P...	 ... 2.75' -56' •4' Cordite,
Size . big,

with 10 per
cent.

magnesium.

Sulphurless
powder,
S.F.0. 2,

10 grains.

Pettman's
cement,

shellac and
wax filling.

No. 650 650

Mark IV 8 ...	 ... 2.75'

.

-58' -4' Ground
M.D. cordite
with 10 per

cent.
magnesium.

Powder,
R.F.G. 1,

10 grains.

.

Pettman's
cement,

shellac, and
wax filling .

No. 660 650

NOTIL—The Mark IV Z is now the recognised Servioe igniter, and all the others are being altered to this pattern.



TA ME 32—continued.

Particulars of Igniters used in R.G.F. and R.N.T.F. Heater Torpedoes.

Nara. In all these igniters the body and tube are of steel.

Length.

,	 Diameters.
Charged

ith Priming,
Cover

for
priming.

Case
roughed at

end (inside).

Absolute pressure used
in filling.

Erternal. InternaL Charge. Priming.

Hark IV Z ...	 ... 2.75' -Er -5' Ground
M.D. cordite
with 10 per

cent.
magnesium.

Powder
B.P.G.',

16 grains.

Shellac and
fuze water.

proofing
composition.

Yes.
lbs.

1,000
lbs.
1,000

Mark IV Z3 ... 2.76' •58' •5' Ground
M.D. cordite
with 10 per

cent.
magnesium.

Powder,
B.F.G.',

15 grains.

Pettmin's
cement,

shellac and
wax filling.

Yes. 1,000 8

Nara—Tho Mark IV Z is now the recognised Service igniter, and all the others are being altered to this pattern.



TABLE 33.
igniters used in Fiume and Weymouth Torpedoes.

Length.

Diameters. MateriaL

BodBody.

Charged
with. Priming.

Cover for
priming,

Case
roughed
at end

(inside).

Absolute pressure
nsed in filling,.

Outside
(Taper).

Inside. Tube. Charge. Priming.

Mark IV...	 ,.. 3 .503' .524" at top.
.5° at bottom.

.441' Steel. SteeL Cordite,
size .711.0

mixed with
10 per cent.
magnesium.

Sulphurless
powder,
S.F.G. 2,

15 grains,

Pettman's
cement,

shellac) and
wax filling

paraffin
mixture.

Yes.
lbs.

1,000
lbs.

1,000

Mark V	 ...	 ...

•

3 -503' -524" at top.
.5" at bottom.

.441' SteeL Steel.

-

Cordite,
size .6-,

mixed with
10 per .cent.
magnesium.

Suiphurless
powder,
S.F.O. 1,

10 grains,

Pettman's
cement,

shellac and
wax filling

paraffin
mixture.

No. 650 650

Mark VII	 ...

.

.

3 -5" H .525' 1

L .519° I ''''±`
H .505'1 bottom
L -502'

420"
L .417°

Brass. Paper. Composition,
brown
powdet
(in 8

charges).

Black
powder

(stemmed).

Paper disc,
covered

with shellac,
and eoated

with
Pettman's
cement.

No. 2,000 1,550
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CHAPTER XVII.—AMMUNITION FOR Q.F. GUNS.

SECTION A, GENERAL REMARKS ; SECTION B, FIXED AMMUNITION ;

SECTION 0, Q.F. SEPARATE AMMUNITION : SECTION 0, BLANK

CARTRIDGES FOR Q.F. GUNS ; SECTION E, MARKING ON Q.F.
CARTRIDGES ; SECTION F, DRILL CARTRIDGES FOR Q.F. GUNS ;

SECTION G, PACKING AND STORAGE OF Q.F. AMMUNITION.

SECTION A.—GENERAL REMARKS

A Q.F. gun, as regards its ammunition, differs from a B.L. gun
in having its charge and the means of ignition contained in a brass
case.

Q.F. guns are divided into two classes, viz. :—

(1) Those which fire "Fixed Ammunition."
(2) Those which fire "Separate Ammunition."

With " Fixed Ammunition," the projectile is attached to the brass
cartridge ease, the projectile and cartridge being loaded in one
operation.

With " Separate Ammunition " the projectile is not attached to
the cartridge case, but is packed and loaded separately.

The following Q.F. guns fire " Fixed Ammunition" :—

Q.F. 6 Pr. Swiftsure and Triumph .. Fired by percussion cap.
Q.F. 13 Pr. ..

„ 18 Pr. ..	 Fired by Primer Per-
„ 3-inch	 cussion No. 1.
„ 4-inch, Mark IV I L

Q.F. 2 '95-inch	 ..	 .. Fired by cap, or Primer
Percussion No. 4.

The following 'Q.F. guns fire " Separate Ammunition,” :—

Q.F. 12 Pr. of 8, 12 and 18 cwt.
73
	 14 Pr. ..

PP 4-inch Marks Ito III
4'7-inch
6-inch

Q. 12 Pr. of 4 cwts.
52 4-inch Marks IV and V I N
1• 4 '5-inch Howitzer	 ..

Q.F. 15 Pr. ..

. :I Fired by an Electric
Primer, or V.S. Tube
and Adapter.

• • Fired by Primer Per-
cussion No. 1.

.. Fired by Cap, or Primer
Percussion No. 3.

• •
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ADVANTAGES AND DISADVANTAGES OP Q.F. SYSTEM.

Advantages.—Certain advantages are obtained by adopting a Q.F.
system. A more rapid rate of fire can be attained in many cases,
especially when fixed ammunition is used ; the cartridge case acts as
an obturator ; it saves riming out the vent, sponging, and placing the
electric tube in the vent separately ; there is no fear of double loading,
or of the cordite accidentally firing from a heated chamber, or from
" back flash," -or from smouldering fragments from previous rounds.

Disadvantages.—There are the following disadvantages to be
considered :-----There is a great increase in weight and magazine space,
which are important considerations on board ship ; the case is liable
to split and allow the gas to escape to the rear and damage the gun ;
in the case of a miss-fire the breech must be opened after waiting a
certain time, whereas with a B.L. gun a fresh tube may be inserted
without opening the breech.

The system of enclosing the cartridge in a brass case was intro-
duced into the British Service because it enabled greater rapidity of
fire to be attained than was possible at that time from B.L. guns;
this was due to the fact that the operations of inserting a tube and
sponging out were dispensed with. Improvements in breech
mechanisms, however, now enable a tube to be inserted during the
loading of the gun, and to be fired immediately the breech is closed ;
and it was found, at any rate in the case of a 6-inch, that in spite
of the sponging out necessary with the silk cloth cartridge the brass
ease is no longer a necessity for a rapid rate of fire. In consequence
of this the 6-inch Q.F. gun was superseded by the 6-inch B.L.,
Mark VII. The saving in weight and magazine space in this case is
considerable on board ship, but would not be so great with smaller
Q.F. guns.

Shape of the case, &c.—All cartridge cases for Q.F. guns are made
of brass, generally solid drawn, but some may be met with termed
" built up," i.e., the body and base made separately and screwed
together.

All cases are coned to the front to facilitate loading and extraction.
The metal of the case becomes gradually thinner towards the mouth.

A rim is formed at the rear end to prevent the case being forced
too far into the chamber of the gun, and to facilitate extraction.

All Q.F. cartridge cases, with the exception of those used with
Horse, Field and Siege equipment, are lacquered inside and out with
transparent lacquer to prevent them deteriorating.

Cartridge cases for Horse, Field and Siege equipment are coated
externally with a dull black lacquer, so that they will not glitter in
the sunlight and thus show the position of the gun.

To enable this black lacquer to adhere to the case, the case is first
given a rough surface by being sand-blasted.

Life of a Q.E. cartridge case.—Q.F. cases can be refilled after firing
but, before this is done, as the case expands with the pressure on
firing, they must be cleaned and re-formed, or rectzfied.

This operation of rectifying tends to weaken the case, as a consider-
able amount of metal is turned off the base and lower part of the body
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each time. To prevent accidents the number of rounds a Q.F. case
is allowed to fire is limited to six when fired with cordite and eleven
when fired with gunpowder.

To enable this limit to be adhered to a record is kept on the base
of each case, showing the number of times filled. This record is
termed the " life of the case."

(For marking on the base see page 480.)
Cleaning Q.F. and 1-inch aiming rifle cartridges after firing.—

Fired Q.F. and 1-inch aiming rifle cartridges must always be cleaned
immediately after firing. If the cartridges have been fired with
cordite or ballistite they must be soaked for 15 hours in clean fresh
water containing oz. of soda to the gallon, and afterwards well
scrubbed until clean ; they must then be rinsed in clean water and
wiped perfectly dry. A longer soaking or the use of warm water will
facilitate the cleaning and may be necessary in very cold weather.
Soda may be used with cartridges which have been fired with powder,
but its use is not essential in this case. After cleaning, cartridges
must be mopped inside and outside with mineral jelly, or (in Naval
Service) mineral grease, and repacked in the boxes in which they
were supplied and returned to the Army or Naval Ordnance Depart-
ment as soon as possible, the clips being replaced on the cartridges
which have them. Fired cartridges are not on any account to be
repacked in boxes containing unfired cartridges.

SECTION E.—FIXED AMMUNITION.

CARTRIDGE, Q.F., 1-PR. COMMON SHELL, MARK III 1 0 J .

Cartridge, Q.F., 1-pr. Common Shell, Mark III consists of a brass
case with cap, igniter, charge, and fuzed projectile. The cartridge
case is made of solid drawn brass with a projecting rim at the base,
and is lacquered with transparent lacquer inside only.

The cap is made of copper, filled with 11 grains of special cap
composition (containing no fulminate of mercury), pressed in, var-
nished, and covered with a tinfoil disc. The cap is contained in a
brass cap chamber, having a raised anvil and three fire-holes, and is
secured in position by the metal of the cap chamber being spun over it.

The cap chamber with cap is pressed into a hole in the centre of
the base of the case.

The igniter, which is shellaced to the bottom of the case, is made
of cambric and contains 5 drams of R.F.G. 2 powder.

The charge consists of 520 grains of cordite M.D., size 2f, placed
loose in the case.

The shell is made of cast iron, and is fitted for a nose fuze. It
has a cannelure near the base by which it is secured in the case, and
above it a copper driving band is pressed into a groove.

There is also a narrow copper steadying band pressed into a groove
near the shoulder. .
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The shell is lacquered inside and contains a bursting charge of
about 270 grains of F.G. powder. The weight of the shell is 1 lb. It
is pressed into the mouth of the case and secured by the metal of
the case being indented into the cannelure.

The fuze used with this ammunition is described and illustrated
on page 280.

The Mark II cartridge is similar, but has a charge of 1 oz. 3 drams
of cordite, size 31.

The Mark I cartridge differed from the above in having an igniter
of nitrated canvas ; a felt wad was used on top of the cordite charge.

CARTRIDGE, Q.F. 1-PR. DAY TRACER PROJECTILE, MARK II I C .

The Cartridge, Q.F. 1-pr. with Day Tracer projectile is identical
with Cartridge, Q.F. 1-pr. common shell, Mark III, described above,
differing only in the projectile, which consists of common shell filled
with Day Tracer liquid and plugged with the body of an old 1-pr.
nose fuze, or a Plug, Fuze-hole, Q.F. 1-pr.

A hole in the base of the shell is bored as shown in the plate, for
the " Plug, Day Tracer, Vent No. 2, Mark I."

The Mark I cartridge has a charge of 1 oz. 3i drams of cordite,
size 31.

Packing' of 1-pr. Q.F. Ammunition.
The cartridges are packed in a box, which holds 50 rounds, for

Land Service. For Naval Service 66 rounds in " Box, Cartridge, Q.F.,
12-pr. of 8 cwt."

Q.F. 6 AND 3-PR. AlusaINITION.

The following projectiles are used for making up ammunition for
6- and 3-pr. Q.F. guns :-

A Steel shell, filled and fused.
A Steel Practice shell, filled with salt and plugged.
A Steel Practice shot.
The 3-pr. also fires a common lyddite shell.

Q.P. 6- and 3-pr. Cartridge Cases.
The earlier marks of cartridge cases for Q.F. 6- and 3-pr. were pre-

pared to take a percussion cap. A certain number of these cases,
fitted with caps, are still being issued to service, but a large number
of them have been altered by having a hole bored through the base
and threaded to take a percussion primer (No. 2, Marks I or III).
All new cartridge cases will be manufactured with a thicker base
and will be fitted with a larger pattern of percussion primer than
the converted cases (i.e., No. 2, Marks II or IV).

LATEST MARKS OF SERVICE CARTRIDGES FOR Q.F. 6-PR. (STEEL SHELL).
CARTRIDGE, Q.F. 6-PR. CORDITE M.D., STEEL SHELL, MARK XIV I N f .

The Cartridge, Q.F. 6-pr. cordite M.D. steel shell, Mark XIV,
consists of a brass case, percussion cap, charge of M.D. cordite, Mark VII
igniter and fuzed shell.
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The case.

The case, Mark ITT, is made of solid drawn brass ; at the base a
projecting rim is formed to prevent the cartridge case being pushed
too far into the chamber, and also to admit of easy extraction ; a
hole is bored through the centre of the base, enlarged at the lower
end to take a cap chamber with cap. The case is lacquered inside
and out with transparent lacquer.

Percussion cap.
The cap is contained in a cap chamber ; the latter is made of brass

with a raised anvil pierced with three fire-holes. The cap is made
of copper, and contains 1 - 2 grains of cap composition, pressed in
and varnished and covered with a tinfoil disc ; it is secured in the cap
chamber by the metal of the latter being burred over it. The first
cap used in making up 6- and 3-pr. ammunition (Mark I) was found
to be rather thick, and not sensitive enough to the blow from the
striker. It was superseded by a thinner cap (Mark II), and all cart-
ridge cases fitted with these new caps are distinguished by being

stamped on the base with the numeral one in a circle, thus— f).

The charge.

The charge, Mark IV, consists of a bundle of M.D. cordite, size 41,
8 ozs. 111 drs., cut about 9 . 5 inches long, tied together with silk
sewing. Two fins, each containing 1 dram of cordite cut 2 . 5 inches
long, tied loosely in the middle, pass through the charge (at right
angles to each other) to keep it central in the case.

The igniter.

The igniter (Mark VII) consists of 4 drams of R.F.G. 2 powder con-
tained between two discs of shalloon ; it is secured to the base of the
charge by silk sewing as shown in the drawing.

Steel shell.

The shell, Mark V, is made of forged steel, pointed, the head being
struck with a radius of nearly three calibres. Near the base a cannelure
is formed round the shell for the purpose of securing it to the case,
and below this the diameter is slightly reduced to facilitate insertion
into the mouth of the case. The shell is rotated by a broad Vavasseur
band ; it is oil hardened and the interior is velvrilled and filled with
4 ozs. of Q.F. shell F.G. powder ; the hole in the base is threaded
with a left-hand screw thread to take the Hotchkiss base percussion
fuze (see page 298). The body of the shell below the driving band
is varnished and the shell is pressed into the mouth of the case until
the edge of the case bears against the driving band ; it is then secured
by three indents, which force the brass case into the cannelure round
the base of the shell.

Protecting clip. (See Fig. 136.)
The percussion caps and primers in 6- and 3-pr. cartridges are pro-

tected by a " Clip, cartridge, Q.F." Those of the present pattern
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(Mark III) are of brass, with three arms and a central dome. The
arms at the end are bent and clip on to the projecting base of the
cartridge ; the dome protects the cap from an accidental blow.
Marks I and II clips are obsolete.

Fig. 136.

CLIP, CARTRIDGE, Q.F., 6-PR., MARK III C I .
Scale 4.

CARTRIDGE, Q.F. 6-PR., CORDITE M.D., STEEL SHELL,
MARK XIII I C I •

The Cartridge, Q.F. G-pr., Cordite M.D., Steel Shell, Mark XIII
consists of a Mark IV case fitted with a No. 2, Mark IV percussion
primer, charge of M.D. cordite, and a fused shell.

The Mark IV case differs from the Mark III in having a thicker
boss in the base of the case through the centre of which a hole is bored
and screw threaded to receive a Primer, percussion, No. 2, Mark IV.
(See Plate LXXXI )

The charge.

The charge (Mark HI) consists of a bundle of M.D. cordite, 8 ozs.
111 drs., size 41, cut to the required length and tied with silk sewing
in three places. The sticks of cordite in the centre of the charge
are cut shorter than the outer layers so as to fit over the projecting
boss in the base of the case. No igniter is used, and the charge is
made up without the cordite fins, as the magazine cylinder on the
end of the primer acts as an igniter to the charge, and, fitting into
the base of the charge, retains it in position in the case.

CARTRIDGE, Q.F. 6-PR., CORDITE M.D., STEEL SHELL,
MARK XII C I .

The Cartridge, Q.F. G-pr., Cordite M.D., Steel Shell, Mark XII,
consists of a Mark III* case fitted with a No. 2, Mark III percussion
primer, a Mark II charge of M.D. cordite and a fused shell.
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The cartridge cases used in making up this Mark of 6-pr. ammuni-
tion were originally intended to take percussion caps ; they have
been converted to take the small type of Percussion primer, No. 2,
.Nark HI. (See Plate LXXVIII.)

The charge differs from that described for the Mark XIII cartridge
in the sticks of cordite being all cut to the same length.

CARTRIDGE, Q.F. 6-PR., CORDITE, STEEL SHELL, MARK XI I L I .
CARTRIDGE, Q.F. 6-PR., CORDITE M.D., STEEL SHELL, MARK XIN1.

CARTRIDGE, Q.F. 6-PR., CORDITE, STEEL SHELL, MARK IX I C I •

In making up the above Marks of Q.F. 6-pr. cartridges the following
may be used :-

(a) Mark III case with Mark II cap.
(b) Mark III* case with No. 2, Mark I primer.
(c) Mark IV case with No. 2, Mark II primer.

MARK XI CARTRIDGE.

The Cartridge, Q.F. 6-pr., Cordite, Steel Shell, Mark XI I L I ,
consists of a brass case with a cap or percussion primer, igniter, a
charge of Mark I cordite, a paper cylinder and a fused shell.

The charge.

The charge consists of if ozs. of Mark I cordite, size 5. The sticks
of cordite, about 12 inches in length, are folded double and tied
together by shalloon braid in two places.

The igniter.

The igniter (Mark VI) consists of two outer and an inner disc of
shalloon stitched together around the edge, containing 4 drams of
S.F.G.' powder. Four - 35-inch shalloon braids are sewn radially
to the igniter for securing it to the charge, two of the braids being
passed through the charge at right angles to each other and tied to
the braids on the opposite side.

Paper cylinder, 5 . 15-inch, Mark I.

The Mark I cylinder is made of brown paper, pierced with holes ;
to the rear end of the cylinder are attached two perforated millboard
discs. A strip of glazed board passes transversely through the paper
cylinder above the millboard discs, and is secured by a copper tack
at each end. A glazed-board disc is then riveted to the base of the
cylinder by three copper tacks.

NOTE.—The earlier patterns of paper cylinders used in making up
the above cartridges had the millboard discs secured with glue and
copper wire. They were known as "Cartridge, •Q.F. 6-pr., Cordite,
egiinder, Paper, Mark IV," instead of being designated according to
the length of the cylinder.
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MARK X CARTRIDGE.

(Plate LXXXII.)

The Cartridge, Q.F. 6-pr., Cordite 01.D., Steel Shell, Mark X INI,
consists of a case with cap or primer, igniter, a charge of M.D. cordite
and a fuzed shell.

The charge.

The charge, Mark I, consists of a bundle of M.D. cordite, 8 ozs.
11i drams, size 4, tied with shalloon braid in three places.

The igniter.

The igniter, Mark V, consisting of 4 drams of R.F.G.' powder con-
tained between two discs of shalloon, to which two shalloon braids
are sewn, is secured to the base of the charge by one of the braids
being passed over the middle tie, through the centre of the charge,
and tied on the opposite side to the other braid. No paper cylinder
is used.

MARK IX CARTRIDGE.

The Cartridge, Q.F. 6-pr., Cordite, Steel Shell, Mark IX C ,
is made up in the same way as the Mark XI cartridge (see Plate
LXXXII), differing from it only in the igniter, which is an earlier
pattern (Mark IV instead of Mark VI).

Mark IV Igniter.

The Mark IV igniter contains 11 drams of waterproofed guncotton
yarn, and has only one disc of shalloon on the underside, next the
cap or primer, instead of two, as in the Mark VI.

NOTE. —A few Mark IV igniters have been issued filled with S.F.G.'
powder in lieu of the drams of guncotton yarn. Cartridges so
fitted can be distinguished by " S.F.G.~ " stencilled on the base and

stencilled on the package.

In future filling, Mark IV igniters will be filled with 4 drams of
R.F. G. 2 powder.

MARK VIII CARTRIDGE.

The Cartridge, Q.F. 6-pr., Cordite, Steel Shell, Mark VIII I C I ,
differs from the Mark IX as follows :-

None of the cartridges are fitted with a percussion primer ;
they all have a cap chamber with cap pressed into a recess in
the base. The cordite charge is tied with silk sewing in three
places, instead of having two ties of shalloon braid ; the igniter
is secured to the bend of the cordite charge by silk sewing, and
a (Mark III) shorter paper cylinder is used.

For particulars of earlier marks, see Table 34.

Q.F. 6-PR. PRACTICE CARTRIDGES.

The practice cartridges for the Q.F. 6-pr. are made up in a similar
manner to the various Service cartridges already described, differing
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from them in the projectiles, which are either steel shell filled with
salt and plugged, or a practice shot. The plugs used with the practice
shell are " Plugs, Base Shell, No. 3," or an old Hotchkiss fuze body.

These plugs and fuze bodies are stamped on the base with the
letter " P," to prevent fuzed shell on recovery being taken for plugged
shell.

Practice shell or shot have a yellow band around the centre and
the shell have stencilled on them in white paint the word " Salt"

The following Q.P. 6-pr. Practice Cartridges, with the exception
of the projectiles used, correspond to the following Marks of Service
cartridges :—

• • •

PRACTICE.

CARTRIDGES, Q.F, 6-Pr., CORDITE
M.D., PRACTICE.

Mark XV (with practice shot)
IX (with plugged shell)
XPT (with practice shot)
XII (with plugged shell)
XIII (with practice shot)
XI(with plugged shell)
VIII (with plugged shell)

CARTRIDGES, Q.F. 6-Pr,, CORD ITE,
PRACTICE.

Mark X	 (with plugged shell)
„ VII (with plugged shell)

SERVICE.

CARTRIDGES, Q.F. 6-Pr., CORDITE
M.D., STEEL SHELL.

= Mark XIV.

Mark XIII

= Mark XII.

= Mark X.

CARTRI DOES, Q.F. 6-Pr., CORDITE,
STEEL SHELL.

= Mark XI.
Mark IX.

17

.11

Q.F. 6-PR. SUB-CALIBRE CARTRIDGES.

In order to ensure that only ammunition having annealed shell
or shot is used in sub-calibre guns, the nomenclature shown below
has been approved for 6-pr. ammunition so fitted.

" Cartridge, Q.F. Sub-calibre 6-pr. Cordite."

The following Q.F. 6-pr. sub-calibre cartridges, with the exception
of the projectiles used, correspond with the following Marks of Service
cartridges

SUB-CALLE RE.	 SERVICE.

Cartridge, Q.F. Sub-calibre.
6-Pr., Cordite, Mark I (with plugged shell) ..
6-Pr., Cordite, M.D., Mark II (with plugged

shell }	 "'
6-Pr., Cordite, M.D., Mark III (with plugged

shell)	 ..	 ..	 ..
6 Pr., Cordite, M.D., Mark IV (with plugged

shell)

Cartridge, Q.F. 6-Pr.
. Cordite, Steel Shell, Mark I.X.

1 Cordite, M.D., Steel Shell ,

.1 Mark XIV,
J Cordite, M.D., Steel Shell,

. 1 Mark XII.
. Cordite, M.D., Steel Shell,

. 1. Mark XIII.

Packing of 6-pr. Ammunition.
The above 6-pr. Q.F. Service and practice cartridges are packed

II in a box, which is painted stone colour ; the lids of boxes con-
taining practice cartridges are painted yellow.

For particulars of these boxes, see page 486.
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SPECIAL Q.F. 6-PR. CARTRIDGES (NAVAL SERVICE).

(For H.M.S. Swiftsure and Triumph.)
CARTRIDGE, Q.F. 6-PR., STEEL SHELL, H.M.S. SWIFTSURE,

MARK II N 1 .
CARTRIDGE ; Q. F. 6-PR., STEEL SHELL, H. M.S. TRIUMPH,

MARK HI N 1 .
The above 6-pr. cartridges have a special brass case, and a charge

of 1 lb. 2Ar oz. of cordite M.D., size 8, made up in a similar way to
the charge for the Q.F. 6-pr., Mark X Service cartridge (Plate LXXXI1),
but a perforated paper cylinder, with a felt wad and glazed board
disc attached, is used to fill up the space between the charge and the
base of the shell. The cartriztge issued to H.M.S. Swiftsure is fitted
with a special shell, slightly shorter than the service steel -shell,
Mark V (§12251). This shell has a special type of driving band.

The cartridge issued to H.M.S. Triumph is fitted with the ordinary
6-pr. steel shell, Mark V.

The Mark I cartridge had a different pattern of paper cylinder
on top of the cordite charge. 	 sp

Practice Cartridges, Q.F. 6-pr.

H.M.S. Swiftsure and Triumph.

The charge consists of 14 oz. cordite M.D., size 8, made up in
the same way as the service charge, but a longer paper cylinder is
used.

The cartridges for H.M.S. Swiftsure have a solid shot with a
truncated bead, and a special type of driving band.

The cartridges issued to H.M.S. Triumph are fitted with any Mark
of 6-pr. steel shell, filled with salt, and plugged.

Packing.

Q.F. 6-pr. cartridges for H.M.S. Swiftsure and Triumph are
packed in " Box, ammunition, 6-pr., special N " holding 9 rounds.
(See page 486,)

Q.F. 3-Pa. AMMUNITION.
CARTRIDGE, Q.F. 3-PR., CORDITE M.D., STEEL SHELL,

MARK XI 1 0 1 .
The Cartridge, Q.F. 3-pr., Cordite M.D., Steel Shell, Mark XI C ,

consists of a brass case, percussion primer, M.D. cordite charge, and
a fuzed shell.

The Case and Primer.
In making up this Mark of cartridge, the following cases may he

used
(a) A Mark II* case fitted with a No. 2, Mark III primer.
(b) A Mark III ease fitted with a No. 2, Mark IV primer.

The Mark H 3-pr. cartridge cases were intended to take a percussion
cap ; when converted to take the primer mentioned above, they .
are distinguished by having a star (*) added to their numeral.

(B 11123)	 2 o
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The charge.
The charge (Mark II) consists of a cylindrical bundle of 7 ozs.

4 drams of Cordite M.D., Size 41, secured by seven ties of silk sewing,
with fins, to keep the charge central in the case. The fins are formed
by two small bundles of short lengths of cordite, which pass through
the cylindrical bundle rear each end so as to project at right angles
to each other. No igniter is used ; the magazine cylinder on the
percussion primer projects into the base of the cordite charge and
acts as an igniter.

The shell.
The steel shell is similar in design to the 6-pr. steel shell ; it has

a bursting charge of 2 oz9. of Q.F. shell F.G. powder.

CARTRIDGES, Q.F. 3-PR., CORDITE, STEEL SHELL, MARK X I L I .
CARTRIDGES, Q.F. CORDITE M.D., STEEL SHELL, MARX IX I N I •
CARTRIDGES, Q.F. 3-PR., CORDITE, STEEL SHELL, MARK VIII I C I •

In making up the above Marks of Q.F. 3-pr. cartridges the following
may be used :—

(a) A Mark II case with a Mark II percussion cap.
(6) A Mark II* case with a No. 2, Mark I primer.
(c) A Mark III case with a No. 2, Mark II primer,

The above cartridges are similar to, but a Mark behind the Q.F.
6-pr. cartridges, thus :-

The " Cartridge, Q.F. 3-pr., Cordite, Steel Shell, Mark X "
is similar to the " Cartridge, Q.F. 6-pr., Cordite, Steel Shell,
Mark XI," and the " Cartridge, Q.P. 3-pr., Cordite M.D., Steel
Shell, Mark IX " is made up in the same way as the " Cartridge,
Q.F. 6-pr., Cordite M.D., Steel Shell, Mark X," and so on.

The Marks VIII and X 3-pr. cartridges have a charge of 6 ozs.
Cordite, Mark I, Size 5 ; the Mark IX has a charge of 74 ozs. Cordite
M.D., Size 44.

For particulars of earlier Marks, see Table 34.

CARTRIDGE, Q.F. 3-PR., LYDDITE SHELL.

The Cartridge, Q.F. 3 -pr., Lyddite Shell, Mark III, N.T. I N I ,
is made up in the same way as the Mark XI 3-pr. cartridge already
described.

The Marks HI or V Lyddite shell, with No. 19A D.A. Impact fuze,
and External Night Tracer are used.

The Cartridge, Q.F. 3-pr. Lyddite Shell, Mark II 1 N I , differs
from the Mark III cartridge in being fitted with either a Mark II or
IV shell, which are lighter and not fitted with an External Night
Tracer.

The Cartridge, Q.F. 3-pr. Lyddite Shell, Mark II NI is fitted
with a Mark I shell, the fuze-hole bush of which has a parallel screw
thread, and takes the No. 19 D.A. Impact fuze.
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3-PR. LYDDITE SHELL.

There are five Marks of 3-pr. Lyddite shell ; Mark I has a parallel
screw-thread in the fuze-hole bush, and takes the No. 19 D.A. Impact
fuze or No. 4 plug, fuze-hole, special.

It takes a bursting charge of 	 oz. of lyddite, and an exploder
of T.N.T. in batiste bags in the nose as shown in Plate XXXVIII,
page 209.

The Marks II to V shell have a tapered thread in the fuze-hole
hush and take the No. 19A D.A. Impact fuze or No. 4A plug, fuze-hole,
special.

The bursting charge is 	 oz. of lyddite the exploder of 3 drams
of T.N.T. in a batiste or vulcanised cashmere bag is placed in a small
asbestos cylinder fitting into a cavity in the lyddite.

The Marks III and V shell are fitted with External Night Tracers.
For partioulirs of shell, see Table 23, page 212.)

Q.F. 3-PR. PRACTICE CARTRIDGES.
The practice cartridges for the Q.F. 3-pr. are made up in a similar

manner to the practice cartridges for the Q.F. 6-pr. ; they are fitted
with a plugged shell or a practice shot.

The Marks XIII and XIV practice cartridges have projectiles fitted
with External Night Tracers.

The following Q.F. 3-pr. practice cartridges, with the exception
of the projectiles, correspond to the following Marks of Q.F. 3-pr.
Service cartridges :-

PRACTICE.	 SERVICE.

	

CARTatooRs, Q.F. 3-Pr., CORDITE	 CARTRIDGES, Q.F. 3-13 r., CORDITE
M.D., PRACT10E.	 M.D., STEEL SHELL.

Mark XIV, N.T. (with practice shot and tracer)
„ XIII, N.T. (with plugged shell and tracer) Mark XI.,, XII (with pract ice shot)
„ XI (with plugged shell)

	

,, VIII (with plugged shell) 	 Mark IX.

	

CARTRtooEs, Q.F. 3-Pr., CortorrE,	 CARTRIDGES, Q.F. 3-Pr., CoRDITR,
PRACTICE.	 STEEL SHELL.

Mark XV (with practice shot)
„ X	 (with plugged shell)
„ VII (with plugged shell)

Q.F. 3-PR. SUB-CALIBRE CARTRIDGES.

The following Q.F. 3-pr. sub-calibre cartridges, with the excep-
tion of the projectiles used, correspond with the following Marks of
Service cartridges :—

Sun-CALIBRE. 	 Snavrcs.
Cariridryes, Q.F. Sub-calibre.	 Cartridge$, Q.P. 3-Pr.
3-Pr. Cordite, Mark I (plugged shell) 	 ... Cordite, Steel Shell, Mk. VDT.
3-Pr. Cordite, M.D., Mark II (plugged shell) Cordite, M.D., Steel Shell, Mk. IX.
3-Pr. Cordite, M.D., Mark III (plugged shell) Cordite, M.D., Steel 61re1l, Mk. XI.

• Packing of Q.F. 3-pr. Ammunition.
Q.F. 3-pr. cartridges are packed 16 in a box, which is painted

lead colour for Practice and Steel Shell Cartridges, and yellow for
Lyddite Cartridges. Boxes containing Practice Ammunition have the
lids only painted yellow. (See page 487.)

(B 11123)	 2 c 2
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Q.1'., 3-PR. VICKERS' CARTRIDGES.

Service.

CARTRIDGE, Q.F., 3-PR., VICKERS', STEEL SHELL, MARK IV I N I .

The above cartridge consists of a case, percussion primer, charge
of M.D. cordite, paper cylinder and a fuzed shell.

The Case and Primer.

The brass cartridge case is a Mark II. It differs from the Mark I
in having a thicker boss, and the base being bored and screw-threaded
to take a Primer, Percussion, No. 2, Mark IV.

Charge and Paper Cylinder.

The charge (Mark III) consists of a cylindrical bundle of 13 ozs.
6 drams Cordite M.D., size 8, tied with silk sewing in three places.
The sticks of cordite in the centre of the charge are shorter than the
outer layer of sticks, forming a recess at one end to suit the boss in
the case. An igniter is not used ; the magazine cylinder of the per-
cussion primer projecting into the base of the charge keeps it central.

In making up this cartridge, a short paper cylinder, 3'75 inches
long, is used to fill up the space between the top of the charge and
the base of the shell.

The Shell.
The shell is the same as that used with the 3-pr. Hotchkiss, and

takes the Mark IV Hotchkiss fuze.

CARTRIDGE, Q.F.,	 VIC.;KERS', STEEL SHELL, MARK III j N I .

The Mark III cartridge differs from the Mark IV described above,
in the charge, case and primer.

The Mask H charge is used ; it differs from that in the Mark /V
cartridge in the sticks of cordite being all cut to the same length.

The case is a Mark I, converted to Mark I*, by being altered to
take a primer instead of a cap. The primer used is No. 2, Mark III.

CARTRIDGE, Q.F., 3-PR., VICKERS', STEEL SHELL, MARK II I N I -
The Mark II cartridge differs from the Mark III in the charge

(Mark I) being fitted with an igniter of 4 drams of powder. The
primer used is No. 2, Mark II.

The Mark I cartridge had a percussion cap instead of a percussion
primer, and the paper cylinder on top of the charge was '4 inch longer.

CARTRIDGE, Q.F., 3-Ply., VICKERS', LYDDITE SHELL,
MARK III N.T. N .

The Cartridge, Q.F., 3-pr., Vickers', Lyddite Shell, Marie III N.T.
N I consists of a Mark II case fitted with a No. 2, Mark IV percus-

sion primer, a Mark III charge of M.D. cordite, paper cylinder and
a fuzed Mark III or V lyddite shel!, No. 19A D.A. Impact fuze
and an External Night Trac:r.
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The cartridge is made up in the same way as the Mark IV 3-pr.
Vickers' cartridge with steel shell. The lyddite shell is the same
as that used with the Mark III 3-pr. Hotchkiss cartridge and takes
the same fuze,

CARTRIDGE, Q.F. 3-PR., VICKERS', LYPDITE SHELL, MARK II N f .

The Mark II cax!ridge d.iff-rs from the Mark III in the shell
(Mark II), which is lighter and is not fitted with an External Night
Tracer.

The Mark I cartridge is fitted with a Mark I shell, which differs
from the Mark II shell in the fuze-hole bush, which has a parallel screw
thread instead of being tapered ; it takes the No. 19 D.A. Impact
fuze.

Q.F. 3-PR., VICKERS', PRACTICE CARTRIDGES.

There are two practice charges for use with the Q.F. 3-pr., Vickers',
viz., a " Full " and a " Reduced."

The " Reduced charge " is for use with 3-pr. guns mounted on
top of turrets or barbette mountings.

To distinguish readily between the full and reduced practice charges,
the word " Full " or " Reduced " is stencilled in red on the base
of_the respective cartridges.

CARTRIDGES, Q,F. VICKERS, PRACTICE, FULL CHARGE.

The practice cartridges for the Q.F. 3-pr., Vickers', are made up
in the same way as the Service cartridges already described, but are
fitted with a plugged shell or a practice shot.

The following full charge practice cartridges, with the exception
of the projectiles, correspond to the following Marks of Q.E. 3-pr.,
Vickers', Service cartridges :—

CARTRIDGES, Q.F. 3-PR., VICKERS'.
FitACTIcf: (FULL CHARGE).	 STEEL SHELL.

Mark VII (will] practice shot)

17	 V	 (with plugged shell)
VI (with practice shut)

„ IV (with plugged shell)
„ III (with plugged shell)
„ 11 (with practice shot)
„ I	 (with plugged shell)

• • •

•• •

:::}

Mark IV.

Mark III.

Mark II.

Mark I.

CARTRIDGE, Q.F. 3-PR., VICKERS', PRACTICE, REDUCED CHARGE,
MARK VI NI-

The  following are used in making up this cartridge :-
A Mark I empty case with a Mark II percussion cap.
A Mark IV charge with igniter.
A Mark I 3-pr. practice shot.
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The charge is similar to the Mark II charge, with the following
differences :-

0i) All ties are of silk sewing.
(ii) A cambric bag with shalloon igniter is used to enclose the

short sticks of cordite at the base of the charge.
[iii) A practice shot (§ 15384 L. of C.) is used.

CARTRIDGE, Q.F. 3-pa., VICKERS', PRACTICE, REDUCED CHARGE,

MARK V INI.

The Mark V cartridge differs from the Mark VI described above
in being fitted with a plugged shell instead of a practice shot.

CARTRIDGE, Q.F. 3-PR., VICKERS', PRACTICE, REDUCED CHARGE,

MARK 1V N .

The charge, Mark III, for the above cartridge consists of 6 029.
14 drams of Cordite M.D., size 41, made up into a cylindrical bundle,
secured by seven ties of silk sewing. The charge is made up with
fins to keep it central in the cartridge case ; these are formed by
two small bundles of cordite, which pass at right angles to each other
through the central bundle, near each end. No igniter is used. The
following may be used in making up this Mark of cartridge :-

Mark I* case with No. 2, Mark III primer.
Mark II case with No. 2, Mark IV primer.

The cartridge is fitted with a practice shot.

CARTRIDGE, Q.F. 3-PR., VICKERS', PRACTICE, REDUCED CHARGE,

MARK MINI.
The Mark III cartridge differs from the Mark IV in being fitted

with a plugged shell instead of a practice shot.

CARTRIDGE, Q.F. 3-PR., VICKERS', PRACTICE, REDUCED CHARGE,
IVIARK II 1 N I .

The following may be used in making up the Mark II cartridge :-
(a) Mark I case with Mark II cap.
(ii) Mark I* case with No. 2 Mark, I primer.
(c) Mark II case with No. 2 Mark, II primer.

The charge is made up in a different manner to the Marks III and
IV reduced practice cartridges described above. It consists of a
bundle of M.D. cordite about 141- inches in length tied with silk sewing
near the lower end ; around the lower end of the charge are placed
several layers of cordite about 2* inches in length, also tied with silk
sewing. The upper part of the charge is tied in three places with
shalloon braid. The lower portion of the charge is enclosed in a
shalloon bag carrying an igniter of 4 drams of R.F.G. 2 powder.
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The Mark I cartridge differs from the Mark II in the charge, the
whole of which was enclosed in shalloon.

Packing of 3-pr., Vickers' Cartridges.

Q.F. 3-pr., Vickers' cartridges are packed 16 in " Box, Ammuni-
tion, Q.F. 3-pr., Vickers' " (see page 486).

Q.F. 13 AND 18-PR. AlkIMUNITION.
CARTRIDGE, Q.F. 13-PR., SHRAPNEL SHELL, MARK II I L I •

(Plate LXXXIII.)

Cartridge, Q.F. 13-pr., Shrapnel Shell, Mark II L Fused,
consists of a brass ease, percussion primer, charge of M.D. cordite,
shrapnel shell, and No. 80, T. and P. fuze, with fuze cover.

The case.—The case is made of solid drawn brass, the head.
stamped into shape, and formed with a projecting rim to prevent it
being pushed too far into the chamber and to admit of extraction.
A hole through the centre of the base is screw-threaded to take the-
primer, the case is sand blasted inside and out, and coated externally
with a dull black lacquer an as not to glitter in the sun and so reveal
the position of the gun.

The primer.---The percussion primer used is No. 1. For details
of Marks I*, and II primers, see page 379.

The charge.—The charge consists- of a bundle of cordite M.D.,
size 8, llb. 4H oz. tied in three places with shalloon braid. The sticks
in the centre of the charge are slightly shorter than the outer layer,
thus forming a recess at one end to fit over the projecting part of the
primer.

The shrapnel shell.—The shrapnel shell (Mark III) is made of F.S-
Its length is about 2 . 6 calibres ; the walls near the base are thickened,
forming a shoulder on which rests a steel disc ; below the disc is
placed a tin cup for the bursting charge. A hole is bored through
the centre of this disc, and screwed into it is the lower end of a brass
central tube, which passes through the disc and projects into the
mouth of the tin cup. The shell contains about 236 mixed metal
bullets (7 parts lead, 1 part of antimony) 41 to the lb., the spaces
between the bullets being filled up with resin. The front end of the
shell is closed by a flanged gunmetal bush, or "fuze socket," screwed
in. The fuze socket is screw-threaded in the interior to the 2-inch
gauge to take the T. and P., No. 80 fuze, a hole being bored through
the bottom of the socket for the top of the central tube. To prevent
the resin working up into the fuze socket the top of the 'central tube
is soldered to the latter.

The shell is rotated by means of a copper '.:: 1,1 pressed into an
undercut groove with waved ribs near the base. The driving band
is of the special narrow type (No. 14, Plate XVI.) ; it is slightly
enlarged near the lower edge to form a bearing for the mouth of the
case, below which a groove is formed for the front of the case to be
coned into all the way round.

The bursting charge is 11 oz. of F.G. powder, which fills the tin
cup, and the central tube is filled with six perforated powder pellets ;
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the bottom ends of the two lower powder pellets are covered with
discs of muslin, and a disc of shalloon shellaced in the bottom of the
fuze-hole socket prevents the pellets and F.G. powder working up
into the fuze hole. The shell is painted lead colour.

The fuze.--The fuze used with the shrapnel shell is the T. and P.,
No. 80. For particulars of this fuze and fuze cover, see page 322.

Safety Blip.—The clip is made of brass, cross-shaped so as to form
four arms, the ends of which are turned in to form clips to engage
with the rim of the cartridge case. One arm is painted red, and is
slightly longer than the others, the clip portion being differently
shaped, so as to spring over the rim of the cartridge. The other three
arias are sand - blasted and black lacquered. It has a canvas loop for
withdrawing the cartridges from the baskets in the ammunition
boxes of the limbers and wagons.

The clip protects the cap of the percussion primer.

Marking.—The following information will be found stamped and
stencilled on the base of the cartridge.

Stamped on the base of the case :—

Nature of ‘artridgr,

Mirk of cartridge case.

Initials of manufacturer of case.

Life of case (see p. 394

Annealed once, and batch letter and
numler of annealing.

Date of manufacture.

Stencilled in red on the base of the case :—

Nature of cordite, size, and its lot letter
and number.

Monogram of filling Aation end date of
filling.
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Stamped on the body of the shell :

 

Notute of shell.

Mork of shell.

Forged OW.

Made hi Royal Lai:oratory.

Date of completion of manufacture.

Stencilled in red on the body of the shell :—

FUZED
W-9 -14

C R

1Z/13

Denoting the shell is fazed.

Mono‘vrant of fuzing station and date.

Monogram and date of filling station.

The total weight of the round for the 13-pr. Q.F. is 16 Ib. 7 oz.,
the weight of the filled and fuzed shell being 12j lb.

MARK I 13-PR. CARTRIDGE.
Cartridge, Q.F. 13-pr., shrapnel shell, Mark IILI fuzed, differs

from the Mark II in having a charge consisting of a bundle of cordite
M.D., 2Ar oz., size 2f, surrounded by 1 lb. 1fi' oz., size 8, cordite M.D.
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CARTRIDGE, Q.F. 13-en. SHRAPNEL, MARK III I S.I. I •

The Mark III cartridge for the Q.F. 13-pr. differs from the Mark II
in the charge, which consists of 1 lb. I oz. 13 dr. of Cordite, Mark I,
size 7/, instead of a charge of Cordite M.D.

This cartridge is Special for India.

EARLIER MARKS OF Q.F. 13-PR. SHRAPNEL SHELL.

Mark II Shell.

The Mark II shell differs from the Mark HI in having a different
type of driving band (No. 13), and a cannelure is formed round the
shell near the base into which the cartridge case is indented by four
indents 1f inches in length.

Mark I Shell.

The Mark I shrapnel shell for 13-pr. Q.F. differs from the Mark II
already described, in the head being struck with a radius of instead
of two diameters ; the walls at the base are weaker, and the tin cup
and steel disc are slightly different in shape.

The Mark I shell is painted black, the Marks II and HI lead colour,
in order to make them easily distinguishable from each other, as the
Marks II and III shell will range further than the Mark I.

EARLIER MARKS OF FUZE COVERS.

The fuze cover used with shell fitted with Marks I to III, No. 80
T. and P. fuzes is made of brass, in two parts with a leather washer ;
the top portion consists of a dome-shaped cap which fits over the fuze ;
the lower portion consists of a screwed ring and a base ring held
together by a tin band soldered on.

The fuze and fuze cover are fitted to the shell as follows :-
The dermatine washer is placed on the fuze socket ; on it is placed

the lower portion of the fuze cover, the base ring resting on the
dermatine washer, with its rim fitting in the groove in the fuze
socket ; the fuse itself is then screwed into the shell. The fuze body
bears against the base ring, compressing the dermatine washer so as
to make a damp-proof joint. The fuze is then kept from unscrewing
by a set screw, which passes through the fuze socket and enters a
recess dxilled in the threaded part of the fuze body ; the threads
of the cap are then coated with Pettman's cement and the cap screwed
tightly on to the screwed ring.

Immediately before loading the tin band is torn off ; the cap and
the screwed ring thus become detached, and the shell is ready for
loading.

Packing.

Q.F. 13-pr. cartridges are packed in Box, Ammunition, Q.F. 13-pr.,
Marks I to III, containing four complete rounds.

(For description of box, see page 488.)
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CARTRIDGE, Q.F. 18-PR., SHRAPNEL SHELL, MARK I.
The cartridge, Q.F. 18-pr., shrapnel shell, Mark 1, is made up in

the same way as that already described for the Q.F. 13-pr., Mark II,
differing only in weight and dimensions.

The charge.—The charge consists of 1 lb. 61f; oz. of cordite, M.D.,
size 8.

The shrapnel shell.—The Marks II and III shrapnel shells contain
about 375 mixed metal bullets (41 to the lb.), and the central tube
contains 8 instead of 6 perforated powder pellets.

The Marks H and III shells are painted lead colour, and when
filled weigh 18i lb. The total weight of the complete round is
22 lb. ma oz.

The Mark III shell has no cannelure round the base ; the mouth
of the case is coned into the groove in the rear portion of the driving
band.

The Mark II shell differs from the above in having a cannelure
round the base into which the cartridge case is indented. It has a
different type of driving band.

The Mark I shell is similar to the Mark I, Q.F. 13-pr. shrapnel
shell, differing only in dimensions (see Table 34).

CARTRIDGE, Q.F. 18-n. SHRAPNEL, MARK II I S.I. I .
The above cartridge is Special for use in India ; it differs from the

Mark I cartridge in having a charge of 1 lb. 4 oz. Cordite, Mark I,
size 7i, instead of a charge of Cordite M.D.

Packing.
Cartridges for the Q.F. 18-pr. are packed in a similar way to the

Q.F. 13-pr. cartridges, in " Box, Ammunition, Q.F. 18-pr., Mark I,"
containirg 4 rounds.

CARTRIDGE, Q.F. 13-PR., STAR SHELL.
The Cartridge, Q.F. 	 Star Skil, Mark IIL1 consists of a

brass case and primer, charge, paper cylinder and filled shell.
The same cartridge case and primer are used as with the shrapnel

shell. The charge consists of 6 oz. 10 dr. of M.D. cordite, size 4f,
tied in two places with shalloon braid. The central sticks of cordite
are shorter at the lower end to fit over the primer, and the charge
is kept in position by a perforated paper cylinder to the underside
of which is attached a glazed board disc.

The shell, Mark II, is made of steel recessed in the base to receive a
bursting charge of 31 dr. of R.F.G. 2 powder contained in a shalloon
bag primed with quick match. A metal central tube perforated IA ith
12 holes is screwed into a wrought iron disc resting over the bursting
charge.

The interior of the shell is velvrilled and lined with brown paper ;
it contains 10 stars in two tiers of 5 ; a perforated iron disc covered
with a felt washer separates the tiers. The iron disc is supported
by wood wedges placed between the stars, and is prevented from
turning by means of two projections or feathers fitting into two feather-
ways cut down the inside of the shell.
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The head is lined with wood, and is attached to the body by 4
brass screws and 4 steel twisting pins. A felt wad is placed between
the wood block and the top tier of stars. A gunmetal fuze hole bush
is fitted to the head, threaded internally to the G.S. gauge to take
the No. 25 time fuze. The shell is painted black, and is secured to
the case in a similar manner to the shrapnel shell. Stencilled round
the head is a red ring denoting " filled," and on the body a white
disc with a red star denoting a star shell.

The Mark I Star shell differs from the Mark II in having a cannelure
near the base, and is fitted with a different type of driving band.

The weight of the shell is 7 lb. 5 oz.
Total weight of cartridge, 11 lb. (Yu oz.

CARTRIDGE, Q.F. 18-PR., STAR SHELL.

Cartridge, Q.F. 18-pr., Star Shell, Mark	 —This cartridge
differs from the Cartridge, Q.F. 13-pr., star shell, in dimensions and
weight (see Plate LXXXIV.) The Mark I shell has a cannelure near the
base, and is secured by indenting ; the Mark II shell has no cannelure,
and is secured by coning the mouth of the case into a groove in the
driving band. The charge is 8 oz. of cordite M.D., size 4f. The shell
weighs 10 lb. 31 oz. Total weight of cartridge is 14 lb. 21 oz.

Q.F. 3-INCH AMMUNITION.

The following projectiles are used in making up ammunition for
the Q.F. 3-inch gun, viz. :—

Shrapnel, with Day and Night Tracer I 0 I •
„ Day Tracer only J N I .	 •

High explosive, with Day and Night Tracer I C I •
75	 7/	 /1 Day Tracer only I N I •

The above-mentioned cartridges are made up in the same manner.
The H.E. shell when fuzed takes the Fuze, percussion, D.A.,

No. 44 ; when plugged, it tikes the Plug, fuze-hole, Special, No. 1.
The shrapnel shell takes the Fuze, T. and P., No. 84 ; when plugged,

the Plug, fuze-hole, 2-inch, No. 2.

CARTRIDGE, Q.F. 3-INCH, SHRAPNEL SHELL, WITH DAY AND NIGHT
TRACER, MARK 1, N.T. I C I •

(Plate LXXXV.)

The cartridge consists of a brass case, Primer Percussion No. 1,
cordite M.D. charge, shrapnel shell with day and night tracers, and
safety clip.

The case and primer. —The cartridge case is similar to the Q.F.
13-pr. case, but longer, and the front end of the case is reduced in
diameter forming a neck to grip the base of the shell.

The same pattern of percussion primer is used. The safety clip
is similar to that used with the Q.F. 3-pr. ammunition, but is coated
with black lacquer.
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The charge.—The charge consists of 2 lb. 7-p, f oz. of cordite M.D.,
size 11.

It is made up of an inner bundle of cordite secured by silk sewing,
round which is placed the remainder of the charge, tied in two places
with shalloon braid.

The lower ends of the outside sticks of cordite are divided into a
number of bundles, and tied with silk sewing, so as to form a firm
enlarged base to the charge.

A small coned paper cylinder is inserted into the centre of the
upper end of the charge, into which the external tracer on the base of
the shell fits.

Shrapnel shell. —The shell is made of forged steel in two parts,
screwed together. The lower portion is fitted with a copper driving
band (Type No. 14) pressed into an undercut groove near the base.

It is bored out to form a cavity for the tracer liquid (turpentine
and aniline dye) ; a small tapered hole to one side of the base, leading
into the cavity, is fitted with a Plug, Day Tracer, Vent, No. 1.

The External Night Tracer (described on page 148) screws into a
boss formed on the base of the shell. A steel set screw prevents it
from unscrewing.

The bottom of the upper portion of the shell is reduced in diameter
and threaded to screw into the lower ; a copper ring fitting into a
groove in the latter, on which the upper portion bears, is intended
to make a liquid-tight joint.

The two portions of the shell are prevented from unscrewing by
a set screw.

The bursting charge is contained in a tin cup, above which rests
a steel disc. *

The central tube is made of brass and screws into the centre of
the steel disc.

The shell has no paper lining ; it contains about 79 mixed metal
bullets (41 to the lb.).

The space between the bullets is filled in with resin.
To the mouth of the shell is screwed a metal fuze-hole bush, which

is bored out and threaded to the 2-inch gauge ; a hole is bored through
the centre of the bush for the top of the central tube.

To prevent the resin working up into the fuze socket the top of
the central tube is soldered to the bush.

The bursting charge is oz. F.G. powder ; the central tube is
empty.

The shell is secured to the cartridge case by the mouth of the latter
being coned into a groove in the driving band as shown in the plate.

The shell weighs 12-i- lb.
Total weight of complete cartridge, 20 lb. 11-14 oz.

CARTRIDGE, Q.F. 3-INCH, SHRAPNEL SHELL, WITH DAY TRACER.

MARK 11 N I •

The Mark II cartridge differs from the Mark I in the shrapnel
shell, which has no night tracer, and contains 83 mixed metal bullets
(41 to the lb.).



CARTRIDGE, Q.F. 3-INCH, HIGH EXPLOSIVE SHELL WITH TRACER,

MARK I, N.T.
The above-mentioned cartridge is made up in the same manner

as the cartridge fitted with a shrapnel shell, and is therefore, not
described in detail.

SHELL, Q.F. HIGH EXPLOSIVE, WITH TRACER, 3-INCH, MARK II,

N.T. C I •
The shell is made of forged steel 3 calibres in length ; the head

struck with a radius of 2 calibres. In the centre of the base is screwed
a Tracer socket with fixing screw for the Night Tracer.

The lower part of the body which forms the Day Tracer is filled
with turpentine and aniline dye.

A small conical hole is bored through the base of the shell for
the Plug, Day Tracer, Vent.

The front of the shell is threaded internally to take a "gunmetal
container," a small groove being formed for a copper washer intended
to seal the joint between the container and the body.

The front of the container is closed by a metal fuze-hole bush
secured by a steel locking screw.

The fuze-hole bush is bored out and threaded to take the No. 41
D.A. fuze.

The shell is fitted with the same type of driving band as the shrapnel
shell, and is attached to the cartridge case in the same way.

The Mark I shell differs from the Mark H in dimensions only.

Q.F_, 4- INCH, AMMUNITION.

Shrapnel and lyddite shell have been approved for the fixed
ammunition for the Q.F., 4-inch guns, Mark IV, for Land Service_

The ammunition in the Naval Service for the Mark IV guns is
separate.

CARTRIDGE, Q.F., 4--INCH, FIXED, SHRAPNEL, AND DAY TRACER,

MARK I, N.T. L 1.
The cartridge consists of a brass case, Primer, Percussion, No. 1,

Cordite M.D. charge, shrapnel shell with Day and Night Tracers, and
safety clip.

The case is similar to that for the 3-inch, tut larger.
The charge consists of 4 lb. 11 oz. Cordite M.D., Size 11, and is

made up in a manner similar to that for the 3-inch. The charge does
not fill the whole ease, the space between it and the base of the
shell being filled in by a "Cylinder, paper, 3'8-inch, Mark I," with a
felt ring stitched to its upper end. The External Night Tracer on the
base of the shell fits into the paper cylinder.

Shrapnel Shell.—The shell is similar to that for the 3-inch, differing
only in dimensions. A special driving band is employed which is
wider than that for the 3-inch. The shell below the driving band is
provided with a cannelure, into which the cartridge case is indented
as well as being coned on to the lower part of the band.

The shell weighs 31 lb., and the complete cartridge 45 lb.	 oz.
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CARTRIDGE, Q.F. 4-INCH, FIXED, LYDDITE SHELL, MARK I,
N. T. L I .

The cartridge is made up in the same manner as that fitted with
a shrapnel shell, but the ly-ddite shell has a Night Tracer only.

Q.F. 215-INCH AMMUNITION.

The following projectiles are fired from the Q.F. 2'95-inch gun :-
Shrapnel with a charge of 5 oz. 4 drs. cordite, size 5.
Double shell with a charge of 5 oz. cordite, size 5.
Case shot with a charge of 51 oz. cordite, size 5.
Star shell with a charge of 24 oz. cordite, size at.

CARTRIDGE, Q.F. 2 '95-INcH, CORDITE, SHRAPNEL, MARK IV I L I .

The Mark IV cartridge consists of a case with percussion primer,
charge, shrapnel shell and fuze.

The case, Mark III, is of solid drawn brass, slightly tapered towards
the mouth, and has a hole in the base, screwed and recessed to take
the primer.

The charge consists of 51 oz. of cordite, size 5, in a circular bundle,
enclosed in a shalloon bag, with an igniter of 4 dr. of S.F.G. 2 powder
at one end in contact with the primer. A paper cylinder is placed
between the charge and the shell.

The primer.—The No. 4 Percussion Primer is used ; for description
of primer, see page 383.

Shrapnel shell.—The shell has a forged steel body with a recess in
the base to contain the tin cup for the bursting charge.

The head is made of steel and is screwed to the bOdy ; it is struck
with a radius of 1i diameters and is fitted with a metal G.S. fuze-
hole bush.

The lower end of the fuze-hole bush is reduced in diameter, and
screwed to receive a shrapnel primer. A metal central tube in two
parts screwed together conveys the flash of the fuze to the bursting
charge ; the upper end of the tube is larger in diameter and fits round
the bottom of the fuze socket, the lower end screws into a steel disc
placed over the tin cup.

A wood block is fitted to the interior of the head.
The shell contains 203 mixed metal bullets (41 to the lb.).
It is secured in the cartridge case, by the latter being indented

in four places into a groove just below the driving band.

MARK III CARTRIDGE.
The Mark III cartridge differs from the Mark IV in having a ease

(Mark I* and II) fitted to take a cap instead of a percussion primer.

MARK H CARTRIDGE.
The Mark H cartridge is similar to the Mark IV, but has a gun-

cotton yarn instead of an S.F.G. 2 powder igniter.



Tube.

Resin.

Bullets.

Body.

Steel disc.

Tin cup.

]i ,F.G . 2 powder.

Case.

Paper cylinder.

416

Fig. 137.
CARTRIDGE, Q.P. 2 . 9.3 -IxCrI, CORDITE, SHRAPNEL, MARK IV I L I .

Scale g.
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MARK I CARTRIDGE.

The Mark I cartridge is similar to the Mark III, but has a gun-
cotton yarn igniter.

CARTRIDGE, Q.F. 2'95-INCH, CORDITE, DOUBLE SHELL.

The Mark IV cartridge, Q.F. 2'95-inch cordite, double shell, is
made up similarly to the Mark IV shrapnel cartridge, except that it
contains a charge of 5 oz. cordite, and a double shell. (Sce Fig. 138.)

The shell is made of iron with a flat nose, and is threaded at the
base to receive a No. 12 medium, base, percussion fuze ; it contains
a bursting charge of 14 oz. of "P " mixture.

MARK III CARTRIDGE.

The Mark III cartridge differs from the Mark IV in having a
cartridge case fitted to take a cap instead of a primer.

MARK II CARTRIDGE.

The Mark H cartridge is similar to Mark IV, but has a guncotton
yarn igniter.

MARK I CARTRIDGE.

The Mark I cartridge has a case fitted to take a cap ; the cordite
charge has a guncotton yarn igniter.

CARTRIDGE, Q.F. 2'95-INCH, CORDITE, STAR SHELL.

The Mark III cartridge, Q.F. .9 . 95-inch, star shell, is made up
in the same way as the Mark IV shrapnel cartridge, except that it
contains a charge of 21 oz. cordite, size 3!.

The star shell for the 2'95-inch is described on page 196.

MARK IV CARTRIDGE.

The Mark IV cartridge is made up in the same way as the above,
but the cartridge case is fitted with a cap instead of a primer.

MARK II CARTRIDGE.

The Mark II cartridge differs from the Mark IV in having a gun-
cotton yarn igniter.

MARK I CARTRIDGE.

The Mark I cartridge is similar to the Mark III, but has a gun-
cotton yarn instead of R.F.G. 2 powder igniter.

(s 11123)	 2 D
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rig. 138.
CARTRIDGE, Q.F.	 CORDITE, DOUBLE SHELL, MARK IV I L i .

Seale t.

Body.

11.E.G. powder.

'Fuze, percussion, base,
medium, No. 12.

Case.

Paper cylinder.

Cordite, size S.

S F G 2 pom der.

Primer.
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CARTRIDGE, Q.F. 2'95-INCH, CORDITE, CASE SHOT.

The latest Mark of cartridge is Mark V ; it is made up in the same
way as the Mark IV cartridge with shrapnel shell ; the charge is 51 oz.
cordite, size 5.

The case shot contains 330 mixed metal bullets (41 per Ib.), and
weighs 15 lb.

MARK IV CARTRIDGE.

The Mark IV cartridge differs from the Mark V in having a case
fitted to take a cap instead of a primer.

Packing of Q.F. 2 15-inch Ammunition.

The ammunition for the 2 '95-inch, Q.F., is carried in boxes
holding six rounds for " Pack Transport," and two or three rounds for
" Man Transport."

For description of packages see page 487.

Storage of Fixed Ammunition.

The ammunition described in Chapter IX, Section (B) (Fixed
Ammunition) is stored in Group III, Division IIA, in a magazine or
an explosive store, but always in a separate compartment and never
along with any other explosives.

(s 11123)	 2 II 2



TABLE7N0.	 4.—Q.P. 1-Pr. Ammunition.

11,
n4 no

°

ai
o

iJ
6-1 a>

U)

o.
4

'c:a"

tc>	 .

Charge, Nature
and Mark.

Igniter,
Nature and

Mark.

Projectile,
Nature and

Mark.

Bursting
Charge.

Fuze,
Nature

and
Mark.

Common. Shell.

10963 T L I I 1 oz. 90 grains
Cordite, Mark
I, Size 3i

Nitrated Can
-vas

QF.	 1 - pr.
c orn mo u,
Mark I

A bout	 270
grains	 P.O.
powder

Nose Percus-
sion, 1-pr.
Q.F., Mark I

16812 II C I I I oz. 3	 drams
Cordite, Mark
I, Size 4

5	 grains

Mark I

Q.F.	 I - pr.
common,
Mark I

Do. Do.

III C I I 520	 grains 6	 grains Q.F.	 1 - pr. Do. Do.
Cordite, Mark

Size 2} Mark I
C 0 m JO 0 11,

Mark I

Day Tracer Projectile.
16812 I C I I 1 oz. 31 drams

Cordite, Mark
I, Size 3i

5	 grains

Mark I

Q.F. 1-pr. day
tracer pro-
jectile, Mark

Filled	 day
tracer liquid

Plug,	 Fuze -
holo	 Q.F.
I-p•.

I

II I I 520	 grains
Cordite M .D.,
Size

5	 grains

Mark I -

Q.F. I-pr. day
tracer pro-
jectile, Mark

Filled	 day
tracer liquid

Plug,	 Five-
hole	 QE'.
1-pr.

I

Remarks.
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TABLE No. 34 --co-atinued .— 3. Pr . Ammunition (Service).

u°3

0_4

o

Ct,
-P-i

14X

a
elb,laarrte'

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile,
Nature and

Mark.
Bursting
Charge,

Fuze,
Nature

and
Mark.

I1 o2s. Cordite,
Mark I, Size 5,
Mark II

4	 drams
R. F	 .2 ,
Mark III

' 	 III Steel shell,
II

About. 2
O7.& Q.F.
Shell,
F.G.

Base,
Hotchkiss,
Mark III

C II I Do. Do. HI Do. Do. Base,
Hotch kiss,
Mark IV

C H I or
II

GR	 oz.	 Cordite,
Mai k T, Size 5,
Mark II

4	 drams
R. F. G 2,
Mark III,
orqdrams

III II or III Do. Do.

G.C. yarn,
Mark IV

C II Do. 1i drama III II to V Do. Do.
G.C. yarn,
Mark IV

Remarks.

Numeral advanced owing
to introduction of Mark
IV fuze.

Numeral advanced owing
to introduction of Mar k
III shell, which differs
from Mark II in having
groove for driving baud
undercut.

Mark IV Abell intro-
duced having a different
shaped base and a
slightly greater capacity.

Mark V shell introduced,
having cannelure for
indents inch further
forward.

0450 V

9557 VI



Remarkx.

- •	 _

§ Ilil 4, Mark II cup
introduced.

§14031. All 3 and 9-pr.
hiimulation mail. up
Letw coo 1,3.09 and
20.11.01 to be recapped

tepriincil with goe-
ootton.

§ 12600. Mark VI abet!
iittrudtmecl,	 which is
slightly loogrr and Las
Slightly greater capacity.

The Mark II cluirge has
fil I if nav each end to
keep the charge in
position.

TA 1,1,y, No. 34--coutiamcd-3-Pr. 	 (Sercicc)—totlivowl.

E

4,

13422
17700

4

8

03
ea

IT

II

13 -.4
ce

4;' ed

t
a
EX

Cho ro,
Mark.

Mark I, Su 3,
Mark IT

Igniter,
Mark.

14	 ,Irniii.
yara,

4 drams
S.F.C.' nr
R .	 . 0 . 1,
Mark IV

C% Stotler
Paper,
Mark.

IV
(cLangra
nonieral)

Projectile,
Nature nod

Alark.

Steel shill,
If to VI

Hurst lug
Charge.

Ahoot	 3
on.. q11`.
S11.11,1
F.U.

Fuze,
Nature

and
Mark.

Bauw,
Hotchkiss,

IV
,

VIII C

II

13724 IX II

III

II

II

7 Wilk 4 drums
C'ordito, M.D.,
Size 41, Mark I

4	 drama
S.F,C.2

R. F.	 .1,
Mark V

Nil no. no. Do,

15701 X L II
II•
111

II

II

oz a. Cordite,
Mark 1, Sire 5,
Mark II

4	 drain"
S . F	 0 .1 .
Mark VI

Mark I,
N.P.

Do, Dn. 1)o.

1:,111.3 XI IT• III	 7 Wm 4 Nit Nil Do. Do.	 Do.
IIT IV Cord ite. M.D.,

Size 41, Mark
II

3 -Pr, Lyddite Ammtveiliou (Service}

13725 I N Ill IV 7 owl. 4 drama
CordSts, M.D.
sin. 4e, Mark
/I

Nil Nil Shell	 (4.1P.,
Common
Ly- ddito,
Mark I,
§ 15560

About 4
oz.,. 14
drama

Impact.,
No. 19,
Marks 1
or

Ill

II N

N 111

IV

V Do.

Nil

Nit

Nil

Nil .

	

Shell	 Q.F.,
Co ne run n
L yd	 i te,
Mark II

	

Shell	 Q.F.,
Comm on

Do.

Do.

D.A.
Duped,
No 10,c.,
Mark 1

Lyda ite,
Mark III

. 	 (Prarlica).
13422 VII C II 11 G	 era 0.rdlte, 1 	 (11-auk, '	 IV Steel	 shell, Plugged
15700 II*

III
I	 '	 Mark I, Size 3,
II	 Mark I

0.C. )arn,
4	 drama'

II-VI

S. P.G./ or
R. F. 0 . 2,
Mark IV

15n4 VIII N II 11 7 ors 4 drams 4	 drama Nil Do. Do.
I• CnrcLito, M.D.,

Size 41, Mark I
S. F.D.' or
R P.0 .1,
Mark V

IX

13701 X L It

/II

If
...
...

1
If

Ge axe. Cordite,
Mark T. Size 5,
Mark II

4	 drama
F	 .1,

Mark VI

Mark I,
N.Y.

Do. Do. Do.

Thu Mark II cherige
the same is that used
with the Mark XI car-
tridge with mire' thell.

C.rreeponcle to Mark
V in servic*,

Corraipnotls to Mork IX
aervico.

No femme have been made
of Mark I X.

Mark X corresponds to
Mark X service_



10722

II

I N II
11*
III

16722 IIN
I
II

II
II*
III

16722 N ILI
1 V

III

TABLE No. 34—co neinuee1-3 - Pr . AmmunitionPractice . —continued.
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14 LID
a m
-- Is

0

6
0 1:41

...,1 7,?.
!..-.
crj

d
. :;-,-'
C

,Z

.,L,^4
 WI

P	 ..
c.

e 

0 ,ti
r al
z.-3
A	 ...
'"4,„

...
5 1.,

-.,
l'''	 a

pi.
;..,	 01...

.'	 .1
°'g4.4

Charge,
Mark.

1

Ignitor,
Mar k.

Cylinder
Paper,

Projectile.
Natu

Mark.	 MArk.
re and B erating

 ,:
.D1/1,3(./LItr=,Charge.

uze,
Nature

nd
aatk.M

•
Remarks.

15703 XI C II*
HI ...

III
IV

7 On. 4 drams
Cordite, M.D.,
Size , Mark II

Nil Nil Steel	 shell,
II–VI

Filled salt Plugged Corresponds to Mark XI
service.

5703 XII C II*
ILI

...
•..

III
IV

o. Nil Nil Practice shot .... "'. Do.
0032

6832

X III
.x.r.

XIV
N.T.

C

...

II*
III

II*
III

•
..•

...

...

III
IV

III
IV

Do.

Do.

Nil

Nil

Nil

Nil.

Converted
steel shell
and Night.
Tracer

Shot	 Pt-ac-
tier	 3-pr,,

 Filled
sand or

salt

...

Plugged

...

A paper cylinder, 1 inch
long, :erritted at lower
half, is inserted into top

liar,e to rec.eive theof c
External Night Tracer.

Do.

Mark	 II
and Night
Tracer0631 XV L II

IL*
JUL

H
•,.
...

...
I
It

8a ozs. Cordite,
Mark I. Size 6,
Mark II .

4	 d r a m s
S. F. G. 2 ,
Mark VI

Mark I,
N.P.

	

Shot	 Prac-

	

flee,	 3-pr.,
Mark I

... Differs	 from	 Mark	 X
Practice only in having

3-pr. Ammuuit ion (Sub-Calibre).
GA cza. Cordite, 11 drams	 IV	 Shot Yrac-
-Mark I, Size	 C1.C. yarn,	 tire, 3-pr.,
5, Mark IT	 4 drams	 Mark I

S. F 0. 2 or
R - F . G. 2 ,
Mark IV

7 ors.. 4 drains r 4	 drama
Cordite, M.D.,	 S.KG . or
Size 4f, Mark R. P.G
I	 Mark V

Corresponds to Mark TX
Service, or Mark V 11.1
Practice.

Corresponds to Mark
VIII Service, or Mark
VII Practice,

Nil

Ni t

Du.

Do.

  

7 07A. 4 drams
Cordite, M.D,,
Size 41, Mark
II

Nil.

• • '	 mlulotitiou Sop rice .

Corresponds to Mark NI
Service, or Mail: XI
Practice.

..•	 n 	 .

..-E t -4	 -IL Fuze,
1 t

?9.=	 .7.
'd-

a., ,3

,....•	 2,
0 2?..-N, ..:-.
,....E

4 : :, ..,
'''' o

•
ili,,,
;..

4s,

l'=5c.4

,...	 :-+
9, --',!) -

riq ,_--	 1,-,,
e". 6.-4

i	 1- ,e.
4

r:	 7.....
:	 ,:-.a,.„,, 44
..r. 	r
&....--.
P-'.4
f.”:.

.,°.), 6-
n-•-n ei
:-..,.;g	 .
.,,n
674 4—

Charge,
Mark.

Initer,
Mark.

—__

Cvlinder	 1
i'aper,	 :

.1.1,,t.k.

Projectile,
Nat nye and

Mai k.

Blast hvr:.,
har...

Nature
and

Mark.

Remarks.Remarks.

f,	 Vickers,S	 e c i a 1p	 , Steel	 shell About	 2 Base,
Cordite,13440

15727
I N I II ... 13 ,gli ons.

M.D.,	 Size	 8,
Mark I

4	 drams
S.F.G.2 or
It. V.0.=

:3 -5 inches
lung

III to V.1 ors. Q.t.'.
S 11 e 1 1 ,
F,C.

Hotchkiss,
Mark IV

15727 II N 11 II Do. Do. T,	 Vickers',
31 inches
long

110. Do. Do. .•.

15726 III N I* ... III 13 ,iO4 ow. Cordite,
M.D., Size 8,
Mark II

Nil 1,	 Vickers',
3.71-1 inches
long

Do. Do, Do. •••

15726 IV N II ... IV 13 t°6 ozIa.(.!ordit-e,
M.D., Size 8,
Mark III

Nil Do. Do. Do. Do. •••



:3-P•.
13A oze.Cordite,
M.D., Size 8,
Mark I

II
)

Vickem' Ammunition. (Full Prarlies).
Speci it I , , I, Vickers',	 Ste shell,  Filled salt4 drams 3'5 inches	 III to VIS.F,G. 2 long
R.F.G.

bo.	 Do.

'4

I

Do.	 T, Vickers', Steel shell,
3'1 inches f III to VI
lung

Nil	 I I, Vickers',
3 . 75 inches
long

Pra :rice
shot

Do.

Filled salt

Do.

Plugged

For guns not mounted
on tap of barbette or
turret mountings.

Corresponds to Mark],
Service.

Corresponds to Mark III,
Service.

D.

I )

Plugged ' Corresponds to Mark II,
Service.

131% oza.G.udite,
M.D., Size 8,
Mark H

1 (2,78.cdtorditk8),,

Mark HI

13.a5 oza.Cordite,
M.D., Size 8,
Mirk II

13t1)re.Cordite,
M—D., Size 8,
Mark HI

III

3 -Pr.	 Amv lenition (ilethcceci Practice).
611 nzs. Cordite,

M.D., Size 4,
Mark I

64-1- ow& Cordite,
M.D., Size 4,
Mark II

	

Special. 4	 Nil	 Any Service	 Filled salt

	

drams 	 ' Q. F. 3-Pr.

	

S.F.G.1 or	 steel shell
R.F.G.2

For guns on top of turret
or barbette mountings.

Plugged

Do.
I
II

Do. Ni) Do. Do.

        

TABLE No. 34— eanlinurd-3.-Pr. 
Vickers' _Lydtlete Ammunition, (Service).

6 1. 1. 74	 i el ,.,	 k .. ,
4

1

ne 	 t.si  4...4i I	 , _________ 	 _

4:: :1	 ., it'll	 Charge,
j3 le 41 c"1-L: 1 14"

...	 ,

Mark.	
I j=er, I:, 	C1	 ilral ipeo drer	 projectile,

Nature and ,.,,,,
Charge.„-.) C.37. 	P6 tt; '

Tg-,, 1 1:)_,?, r._ 6 i	 Mark.	 Mar k.	 I ''''°—
I

I I, Vickers', Shell, Q.P.,
3.75 inches	 Co m moll
long	 Lyddite.

Mark I,
15,566

15726	 IV , N	 1*

15726 V N

15726 VT N I*

15726 VI I N II	 '

VIII N
N.T.

Ix N
N.T.

X N
N.T.

K .T.
IY N

13519 I N II

13519 II N II
15728

II

157 05

	

I	 N

	TI	 IN

	lit	 N
N.T.

II

13785 ;	 I N I

13785 II N I( I

1
15727 III N II

Fuze,
Nature

and
Mark.

Remarks.

IV
-

/31, aza. ', ord tl,	 NilM D., Size 8,1
Mark III About 4	 D.A.	 11ozs. 14	 Impact

draws	 No. 19,
Marks
or II

Do.

Do.

Do.

Do.

Do.

 

Do. Do. Corresponds to Mark IV,
Service.

   

Practice
shot

] fa.

  

Corresponds to Mark III,
Service.

Corresponds to Mark IV
Service.

                  



15729 IV N I*
II

15976 V N	 I

13976 VI

VII
N. T.

I I N r*
T . II

Do.'	 Nil

64 ors. Cordite, Special. 4
M.D., Size 4i, drams
Mark IV

Do.	 Do.

6 ozs. C,ordito	 NilD.. Size 41,
Mark III

Do.	 Nil

If(
IV

II

II

Fuze,
Nature

and
Mark.

_Remarks.

Plugged This charge is made up
on the same design aa
the Q.F. 3-pr., Mark
charge.

Any Service Filled salt Plugged
Q.F. 3-pr,
steel shell

Nil	 Practieeahot

Nil	 Conv erted Filled Plugged
steel shell	 sand or
and Night	 salt
Tracer

Nil	 Shot prac-
tice, 3-pr.,
Mark II
and Night
Tracer

Nil

A paper cylinder, 1 inch
Iong, serrated at lower
half, is inserted into toll
of charge to receive the
External Night Tracer.

Do.

TABLE No. 
34---conlinued--3-Pr. Pickers' iiminunitiou (Rabic& Proclice)--coutinued.

C4- tit a)

o	 I
E "

Charge, Igniter,	 Cylinder	 Projectile, Bursting

U
IA,	 aCti

I

M irk.	 Mark.	 Paper,	 Nature andcharge.Mark.

b,,
.5g

‘4'

15729 III f N	 I*
II	

III 6-1-' ozs. Cordite,	 NilIV ' M.D., Sim 4i,
Mark III

Nil	 Any Service I Filled salt
Q.F. 3-pr.
stud shell

Nil	 Pr ac tice shot

a6
go

°

G-Pr. Ani

Igniter,
Mark.

u nil lair	 Se.

Cl tinder
Pa per,
star•k.

e rice).

6 •
O .„„" L1

co

14
0

Le. 1
;r3	 14%
Cr,	t.
CM e

Charge,
Mark.

Projectile,
Nature and

Mark.
Bursting
Charge.

Fuze,
Nature
and

Mark.
its rks.

0.99 V III I ozs. Cordite,
Mark I, Size 5,
Mark II

4	 dram s

R . F .
Mark ILI

Iit
Steel £1110,

Ill About	 4
ozs. Q.F.
shell,
F.G.

Base.,
1:14)tclik nos,

111

9450 VI C III 1 Do. Do, liI Do. Do. Lase,
Hotchkiss,

IV

Nomeeal advanced owing
to iniroduction of Mark
1V fuze.

9957 VII C III I or
Il

Do. •1	 drapes
R .	 V. ( 1 . 2 ,
Mark III,

drams
C.C. yarn,
Mark IV

11I or IV Do. Do. Numeral advanced
to introduction of Mark
I V	 shell,	 which	 tiilfra
from Mark III in havin•
groove for driving band
undercut.
11524.	 Mark J I cap in-
troduced.

12295 VIll C III II Do. drama
0 .c, yarn,
Mark I V

ifi ITT,IV or Do. 12031.	 All 3 and	 ti-pr.
cart" idges, 	 matte	 ttp
between	 1. G. th)	 and
29.11. 01 to he recapped
and reprinted with u.C.
yarn,



TABLE No. 34—continized —6-pr. Animenition, (Service)--continued.

IIMark ,
S.F.G,2 or.

Nil

I1

II

11

8 07.e. 11 	 drams
Cordite, M.D.,
Size 4/-, Mark
IV

7i ozs. Cordite,
Mark 1, Size 5,

Mark V

4	 drama
F G

Mark VII

4	 d r n in's
S .	 .	 .2,

VI

Nil

Mark T,
N.1) .

Do.

Do.

Do.

Do.

11

III

Mark 11

S ozs• 11f drams

Mark

Nil Nil Do. Do.

Cordite,
Size 4j, Mai k

I	 l Nit	 Do. Do.

IV 8 0
C

.e.	 drama
ordite, M.D.,

Nil

Size 4, Mark

15904 X 1 V

13422
1 5700

15724 jVIII

VII

15904 IX N Ili

15701	 \	 L	 III
11.1*

! IV

15702 XI I C

X15702	 11 C IV

II

6-PY. A vmmuilion

	71 oza. Cordite,	
drama	 IV

	

Mark I, Size 5,	 G.U.-
4 drams

07.e. 1) drams 4 d rams
Cordite, M.D., , RB. F . G
Size 4L Mark ' Mark VII

IV

N il

(Praclicc).
Steel shell, ; Filled raft

III, IV or
V

Do.

1
II

tt ozs. 11; drams
Cordite, M.D.,
Size 41, Mark I

. F.G	 I
Mark IV

4 dram
S.1'.G.2 or I
R.1.0 :2, 1

I)o.

Plugged 1 Correspondi to Mark 1X
, service.

Do.
CorresPondg to Mark XI V

service.

jl

Do.	 l'orrespoink to Nlark X
service.

Do.	
Corresponds to Mark X l I

service.

Do, Corresponds to 3∎ 1ark

XIII service.

Do.	 Do.	 Do. Corresponds to Mark X
service.

11422
15700

IX C III
III*
IV

HI II
III*
IV

15724 x N

XI L

XII C

XIII C

III	 If	 ..
III*	 ...	 I
IV	 II

III*	 111

IV

15701

15702

1 5702 IV

Cbarge,
Igniter.

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile,
Nature and

Mark.

Bursting
Charge.

Fuze,
Nature

and
Murk,

Remarks.

7i-
M

 ow:. Cordite,
ark I, Size 5,

Mark

drams
G.C. yarn,
4 drams
S.F.0.2
It . F.0 2,
Mark IV

IV
(changes
numeral)

Steel shell,
1(1,IVorV About	 4

07.S. Q.F.
shell,
F.G.

Base,
Hotchkiss,

117

§ 12251,	 Mark	 V	 shell
introduced	 which	 has
a slightly differently
shaped base and slightly
greater capacity.

Mark IVpaper cylinder
introduced.

8 MS. 11	 drems 4	 drams Nil Do. Do. Do.
Cordite, M.D.,
Size 41, Mark I

S.F.G. 2 or
. F . G .2,

Mark V

7i ors. Cordite,
Mark I, Size 5,
Mark II

4	 drams
S -F . G
Mark VI

Mark I, Do. Do. Do,

8 ors. 11/ drams Nil Nit Do. Do. Do.
Cordite, M.D.,
Size 41, Mark
11

8 ozs. 111drams Nil Nil Do. Do. Do.
Cordite,-1M.D.,
Size 4f,•Mark
III



11

JV

"8 .40

R 6

Cylinder
Paper,
Mark.

Remarks.
Projectile,
Nature and

Mark.

Fuze,
Bursting	 Nature
Charge.	 and

Mark.

Do.Do.

Do.

Do

Do.

Do,

Do.

Do.

do. do.

16722 II N III

n—•
r,D 16722 III N I

16722 IV N IV

8 OM 113 dre. ' 4	 drams
Cordite, M.D.,	 R . F. t;
Size 41, Mark	 Mark VI r
IV

8 ozs. 113 die,
Cordite, M.D.,
Size 4f, Mark
II

8 oza. 113 dra.
Cordite, M.D.,
Size 4L Mark
II T

Igniter,
Mark,

Corresponds to Mark XIV
Service, or Mark 1X
Practice.

Charge,
Mark.

6-Pr. Amwoinition (Special Service), 	 " Siciftsure."

1 lb. 2,5„ oze. Special,	 Special,with ' Steel shell, Abort 4
Cordite, M.D.,	 4 drama	 felt wad	 Mark	 1,	 ozs. Q. F.
Size 8, Mark I	 F.G.	 at.	 base, Special

Mark I	
7.1.(7. 11 ,

Base,. ' The shell is special for
Hotchkiss,' H.M.S. " S w if teure," a nrl
Mark IV is fitted with a special

I plain copper driving
band.

do.	 The Mark I1 paper cylin-
der	 .25 inch longer
than the Mark I. The
glazed-board disc pre-
vents the felt, wad
coming in contact with
the cordite.

ra

12986

1 3861 II

I N

N

I II

II do. Special,	 Special,with
4 drams felt wad
S. F.G. 2 or	 and glazed-
R. F.G. 2 	board disc

at	 base,
Mark 1 E

Nil

Nil

TABLE 1o. 81 -6-Pr.continued Anunulation

Cylinder
Paper,'
Mark.

(Practice) ,--continued.

• L..)

ed 0

oho

A.,

o	 •
L.

;14
4t; ai

6
14- Z

Charge,
Mark.

Igniter,
Mark.

Projectile,
Nature and

Mark.
Bursting
Charge.

Fuze,
Nature

and
Mark

15702 XIII C III* III 8 ozs. Ili drama Nil Nil Practice shot
Cordite, M.D.,
Size 4f, Mark
II

15702 XIV C IV IV ozs. I1	 drama Nil Nil Do.
Cordite, M-n.,
Size 4-1, Mark

15004 XV N III II 8 ozs. 11	 drama 4	 drams Nil Do.
Cordite, M.D.,
Size 4f, Mark

R. F.G. ,1,
Mark VII

IV

6-.Pr. A 1/I711,?/9 tition (Sub-coNnT).
/C722 I	 N Ili

IV

Il

IC
1 

7i oza. Cordite,
Mark
Mark II

drams,
G.C. yarn,
or4, drums
S.F.G.7 or

IV Annealed
steel shell

TV or
V

Pilled
sand or
Galt

Plugged

R.F.	 .2,

Mark IV

Remarks.

Corresponds to Mark IX
Service or Mark VIII
Practice.

Corresponds to Mark XI I
service.

Corresponds to Mai k
XIII service.

Corresponds to Mark X T V
service.

Corresponds to Mark XII
Service, or Mark X I
Practice.

Corresponds to Mark
XIII Service, or Mark
XII Practice,



N

N

I

I

II

I[

12986	 1

II1 ° 13880

About 4
ozs. Q.F.
Shell,
F.G.

do.

Steel shell,
Mark V,
§ 12,251

do.

Special,with
felt wad
at base,
Mark I

Special,wit.h
felt wad
and glazed-
board disc
at base,
Mark II

Charge-

TABLE No. 34—con,tinned.

Cylinder
Paper,
Mark,

Projectile,
Nature and

Mark.

Fuze,
Nature

and
Mark.

Clutrge,
Mark,

Igniter,
Mark.

.I
o

Ramarks,

N

N

= at

0

I

II

III

I

I	 II

E
r/)

L

L

S.I.

14

6-Pr, Aninrunition (Spa-2.4i Practice), H.AtS. " Sunftswee,"
... i 14 ozs. Cordite, Special, 	 Special,with Practice

M. D., Size 8,	 4 drams felt wad shot with
Mark I (re- F.G.	 at	 base, truncated
duced)	 Mark I	 I bead

II

E

13860

12986 i I

II

Oz

Shell.

Bursting
Charge.

12986	 N	 II

13861	 II	 N	 I	 - II

12776
13345

13347
13497
16234

13811
14095

1 lb. 2,6, oza. Special, 	 Special,with	 do.
Cordite, M.D.,	 4 drains felt wad
Size 8, Mark 1	 S.F.G. 2 or and glazed-

F.G.2 	board disc
at	 base,
Mark II

	6-Pr. Antmwation (Special Service),	 " Triumph."
1 lb. 2 	 ozs. Special,
Cordite, M.D., 4 drams
Size 8, Mark 1	 F.G.

Fuze.

1 lb, 3 oza. 14 dra Cor-
dite, M.D., 2.i.oaa.,
Size 24_, and 1 lb.
112 ozs., Size

1 lb. 1 oz. 14 drams
Cordite, M.D., Size 8

1 lb. 1 oz_ 13 drams
Cordite, Mark I,
Size 7}

Star Shell.
I 6 ova 10 drams Cordite.I	 Star, 12-pr.,

M.D., Size 4.1-	 I Marks Ito II

Shrapnel Shell.
Shrapnel, 13-Pr.,

Marks 1 to III

Shrapnel, 13-Pra
Marks to III

do.

The Practice shot is
special for H. M. S.
"Swiftsure," and is fitted
with a special plain
copper driving band-

Same paper cylinder as
used with Mark IT Ser-
vice.

Base,
Hotchkiss,
Mark IV

do.

Plugged

do.

Total 'Weight
of Round.

Remarks,

16 the. 51i 07.5.

do.

do.

Time, No, 251

• • •

Special,
4 drams
S.F.G. 2 or
R. F. G-. 2

do.

6-Pr. .Ammunition (Special Practice), 11.11IS. " Triumph."
Filled sal t14 oza. Clordite, Special

M.D., Size 8,
Mark I (re-
duced)

1 lb. 2. 	 ozs. Special,
Cordite, M,D., 4 drams,

I Size 8, Mark I	 S.F.G.2 or

Special,witb Any Service
4 crams felt wad_ pattern 6-

at	 base, pr. steel
Mark I	 shell

Speeial,with	 do.
-felt wad
and glazed
board disc
at	 base,
Mark II

Cartridges, Q.F. 13-1'r.

do.

I	 1* or II

I	 I* or Il

I	 I* or II

1 1* or 11

T. and P.,
No. 80



I I

I	II

Fuze.Shell.Charge. Remarks.
Total

Weight
of Round.

cLi
>7, n

as
j

ye U

4 0

0.ov

0 t
•r

ra

C
g

a. •
8.."

411-Co

11979 I L I" or

11979 II L I* or II
11792

Cartridges. Q.2 .2

Shrapnel Shell.
51 oza. Cordite, Mark 1,

Size 6, with 1 dram
G.C. yarn Igniter

I	Nos. 	 66,

	

60,	 63,
or 65

Mark I paper cylinder over charge.

Do, II Do. • Do.

TABLE No. 34—eantinurAl—Cartridges, Q.F. 18-Pr.

4
1

1
a z

bo
•n-n 	 14

.... Y '
tffA	 , Primer,

Percussn,io • Charge. Shell. Fuze. Total Weight
Remarks.

i d
4°8

Al E‘'it 43'4

3 .:
No.1, Mark. of Round.

Shrapnel Shell.
12774 I L I I* Or II 1	 lb.	 Q	 oza	 15	 drs. Shrapnel,	 18-pr., T.	 and P. 22 lbs.	 oza.
13497 Cordite, M.D. Size 8 Marks 1 to III No. 80

15234 11 SI I I* or 11 1	 lb.	 4 ozs. Cordite,
Mark I, Size 7f

1)0. Do.

1.3811 L I I* or II 8 ozs. Cordite, M.D., Star, 181w., Marks Time,
14095 Size 4i I or II No. 26

Cartridges, Q.F.

to
.s

a 0

'40. 7 a

Cfel

Primer,
Percussion,

No. 1, Mark.
Charge. Shell. Fuze. Total Wei ,,ht

of Round. Remarks.

Shrapnel and Day Tracer.
C I to II ' 2	 )1.s.	 7 -oza.	 6	 dra

Cordite, M.D., Size I I
: No. 84 20 lbs.	 ozs. With day and night,

tracers.

II N I to 11 II Do,

High Raplosive

II No. 84 Do. Day tracer only.

N I to 11 lI	 2	 lbs.	 7	 OZ8.	 6	 drs. No. 44	 20 lb& llf No day tracer.
Cordite, M.D., Size 11

II

C

N

1 to II

I to H

II

II

Do,

Do.

I to HI No. 44

No 44

Do.

Do.

With day tracer.

Do.

I L	 I II
Cartridges, Q.Y. 4-ineh, Shrapnel and Day Tracer.

4 lbs. 1 oz. 8 drs.Cordite, 	 hr.r.
M.D., Size I I	 1

45 lba 1-10F, ozs. With	 day	 and
night tracers.

Lyddite Shell.
I	 L II 4.lbs. 1 oz. 8 drs,Cordite,1 No. 44	 145 lbs.1 tsd ozs_	 Night tracer only.

M.D., Size 11



TABLE No. 3-1—continito7—Ca•iridges,

Cliarge_

Q.F.	 '2-95-hteb.

TotalShell,	 WeightMark.	 of Round.
Remarks.

14

. 10

I

%.4)

0 .5
r

L4 . 7 7'3
71"co

°

4 '"
7.; rid tic A-t at 6

/14

14824 IIT L I* or II II 5.1- 074. Cordite, Mark I,
Size 5, with 4 drains
S.F.G. , Igniter

TI	 i Nos.	 66,
(10,63 or
65

Paper	 cylinder	 over	 charge =
2 .8 inches long.

14824 IV L 1II 1 Do. 11 Do. Paper	 cylinder	 over	 charge =
2'65 inches long.

Double Shell..

11979 r L taorll II 5 ozs. Cordite, Mark
Size 5, with	 1 dram
(IC. yarn flzniter

I I	 , Base, Per- I
	

Mark I paper cylinder over charge.
emotion, 
No. 12

11979 II L Ia or II II Do. Do,	 Do.

14824 HI L to or II II 5 ozs. Cordite, Mark I,
Size 5, with 4 drains
S.F.G. 2

III Do.	 Paper	 cylinder	 over	 charge =
2 . 8 inches long.

14824 IV L III Do. III Do.	 Paper	 cylinder	 over	 charge	 =-
2 .66 inches long.

Star Shell,
13:184
13773

I III I	ozs. Cordite, Mark	 II
I, Size 31 with	 1 dr.

Time
No. 25

•• • Mark 1 paper cylinder over charge.

G.C. yarn Igniter
•

14824 II L I* or II II Do. 11 Do. Paper cylinder over charge= 3.3
inches long.

14824 III L III I oze. Cordite, Mark
I, Size 3t with 4 clrs.

II Do. Paper cylinder	 over eharge=3 - 15
inches long.

S.F.G. 2 Igniter

14824 IV L I* or II 11 Do. II Do. Paper cylinder	 over	 charge=3 .3
inches long.

Case Shot.
11979 I L I* or II 5i (3)3. Cordite, Mark

, Size 5 with 1 dr.
G.C_ Yarn Igniter

Shot,
Case,
II

Mark I paper cylinder over charge,

14824 II L III I 5f oze. Cordite, Mark
1, Size 6 with 4 drs.

Do. Paper cylinder	 over	 charge	 2'65
inches long.

S.P.G..= Igniter

14824 III L I* or II Ii Do. Do, Paper cylinder	 over	 charge =
inches long.

10007 IV L I* or II II Do. Shot,
Case,

11_1

Paper cylinder	 over	 charge = 2.8
inches long.

16007 V III I Do. III Paper cylinder	 over	 charge.-- 2.85
inches long.
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SECTION C.—Q.F., SEPARATE AMMUNITION.

In the Q.F. ammunition described in this section, the projectiles
are not attached to the brass case, and are loaded separately. As
such projectiles have already been described in Chapter XI, they
are merely referred to here, and only the cartridges described.

With the exception of the Q.F., 12-pr. of 4 ewts., 15-pr., 4-inch
Mark IV and V guns and the 4 . 5-inch Howitzer, the latest marks
of Q.F. cartridges are made up on the same model, differing only
from each other in minor details.

They are fired electrically, either by an electric primer, or by using
an adapter (see page 445) and a V.S. electric wireless P tube ; but in
case of a breakdown of the electrical arrangements an adapter and
percussion tube must be used.

Exceptions. —The latest marks of Q.F., 15-pr. cartridges are fitted
with " Primer, Percussion, No. 3 " ; earlier marks with a percussion
cap.

The Q.F. 12-pr., of 4 cwts., 4-inch, Marks IV and V, and the
4 . 5-inch Howitzer are fitted with "Primer, Percussion, No. 1."

AMMUNITION FOR Q.F., 12-pa. GUNS.

There are four natures of 12-pr., Q.F. guns :—
12-pr. of 4 cwts. (Naval).
12-pr. of 8 cwts. (Naval).
12-pr. of 12 cwts. (Common).
12-pr. of 18 cwts. (Naval).

Q.F., 12-PR. OF 4 CwTS.
(Plate LXXXVI.)

CARTRIDGE, Q.F., 12-PR. OF 4 CWT. FILLED, 1 LB. 0 oz. 12 DRS.,

CORDITE, M.D., SIZE 8, MARK I I N l .
The above cartridge consists of a case, Primer, Percussion, No. 1,

charge of M.D. cordite, felt wad, lid, and safety clip.
The case.—The case is made of solid drawn brass with a projecting

rim ; it has a central hole bored through the base, screw-threaded for
the percussion primer. Three tongues are formed at the mouth to
secure the lid. The case is coated inside and out with transparent
lacquer.

The primer.—For description of the primer see pap , 379.
The charge.—The charge consists of a cylindrical bundle of Cordite

M.D., Size 8, about 7 - 6 inches in length, tied with flacon braid in
two places ; a recess is formed at one end of the charge to allow for
the projecting end of the primer.

The wad and glazed board disc.—The wad (Mark I) consists of a
disc of felt on top of which are placed two rings of felt ; a disc of
glazed board is then placed underneath the felt disc, and the whole
stitched together, thus making the wad thicker round the edge than
it is in the centre.

The lid.—The lid (Mark I) is concave, and consists of two discs
of white metal soldered together, the space between being filled with



CARTRIDGE. Q. F. 12 PR. 4 CWT.	 [LB. 0 02.12 DRS. CORDITE.M.D. SIZE B (MARK I)	 1 N i
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CARTRIDGE  Q.F. 12 PR. I2 CWT. 2. LB. CORDITE.M.D.S1ZE
MARK II ICI 	Scale  712	 MARK III IC!

17-L — MAGI/

MK V- Adapter - Mb' VI.
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a straw-board disc having a central perforation ; the straw board disc
tends to strengthen the lid. To enable the lid to break up easily it is
weakened by radial and concentric grooves, and it has a small pro-
jecting flange by which it is supported on the mouth of the case ;
three notches are cut on the rim of the lid to take the tongues on
the mouth of the case.

Safety chp.—The safety clip is similar to that used with the Q.F.,
6-pr. ammunition (see page 396).

Making up the cartridge.—In making up the cartridge the wad
is placed on top of the charge with the glazed board disc downwards ;
the edge of the white metal lid is coated with Pettman's cement The
lid is then pressed home into the mouth of the case and secured by
the three tongues being bent over it.

Q.F., 12-PR. OF 12 CwT.
The following are the latest Marks of cartridges used with the

Q.F., 12-pr. of 12 cwt. gun :—
Cartridge, Q.F., 12-pr. of 12 cwt., 2 lb. Cordite M.D., Size 11,

Mark III1CI.
Cartridge, Q.F., 12-pr. of 12 cwt., 1 lb. 15 oz. Cordite, Size 15,

Mark IV I	 .
Cartridge, Q.F., 12-pr. of 12 cwt., 13i oz. Cordite M.D., Size

Mark II N .
The above cartridges are made up in the same manner ; the last .

mentioned is a reduced charge for Naval Service.

CARTRIDGE, Q.F., 12-pa. 12 CWT., PILLED, 2 LBS., CORDITE, M.D.,
SIZE 11, WITH ADAPTER, MARK III.

(Plate LXXXVII.)
The cartridge consists of a case, charge, metal igniter, felt wad

with glazed board disc and paper cylinder, white metal lid, and
adapter.

The ease.—The case is made of solid drawn brass with a projecting
rim, and has a central hole through the base, screw-threaded for the
adapter. Three tongues are formed at the mouth to secure the lid.
The case is coated inside and out with transparent lacquer.

The charge.--The charge consists of an inner bundle of cordite
secured by shalloon braid, fitted in the centre at the lower end, with
a metal igniter. The remainder of the cordite charge is placed round
the bundle thus formed, and tied in three places with a clove hitch
of shalloon braid secured with a thumb knot. The lower ends of the
outside sticks of cordite are divided into six bundles, and tied with
silk sewing, so as to form a firm enlarged base to the charge.

Igniter, metal, Mark 1.—The igniter consists of a fanged metal
thimble, a sheet brass container and a charge of R.F.G. 2 powder.

The thimble is screw-threaded internally to take the tapered portion
of the Mark VI adapter ; the front end of the thimble is closed by a
paper disc, secured with Pettman's cement.

The container is hexagonal in shape, the sides pierced with flash
holes, and lined with paper.
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The lower portion of the container is secured by means of three
brass rivets to the flange of the thimble

It contains a charge of 'ioz. of R.F.G. 2 powder, retained in position
by the tapered fringe on the upper part of the container being bent
inwards, and then coated with Pettman's cement.

Wad and glazed board disc.—The wad (Mark IV) is made of felt ;
it has a disc of glazed board stitched to the underside. The wad and
glazed-board disc have a central perforation 1'5 inches in diameter,
into which is secured a paper cylinder.

The projecting end of the paper cylinder fits into the upper end
of the cordite charge.

It is intended to allow the gases from the fired charge to pass
unobstructed through the wad to the Night Tracer.

The lid.—The lid (Mark WI) consists of a corrugated disc of white
metal, perforated in the centre and weakened by a number of radial
slits. The upper portion is flanged so as to form a lip to rest on the
mouth of the cartridge case ; three notches are cut in the rim for
the tongues on the case.

To the upper face of the disc is soldered a corrugated ring of white
metal which tends to strengthen the lid.

The hole in the centre of the lid is closed by a disc of batiste and
a disc of paper secured to the underside of the lid by shellac.

Adapter.—For description of the Mark VI adapter, see page 445.
Making up the cartridge.—The charge is placed into the cartridge

case, igniter end first, care being taken to keep it central, the adapter
is then screwed into the base of the case and into the metal igniter.
Over the charge is placed the felt wad, the paper cylinder' attached to
the wad fitting into a recess formed by the cordite sticks being bent
outwards.

The edge of the white metal lid before insertion is coated with
Pettman's cement to make a damp-proof joint ; the lid is pressed
home in the mouth of the case and retained in position by the three
tongues being bent over it.

For marking on cartridge, see page 480.

EARLIER MARKS OF Q.F., 12-PR., OF 12 CWT. CARTRIDGES.

Cartridge, Q.F., 12-pr., 12 cwt., Paled 2 lb. Cordite, M.D., Size 11.

WITH PRIMER, MARK II.
WITH ADAPTER, MARK II.

Cartridge, Q.F., 12-pr., 12 cwt., Filled 1 lb. 15 oz. Cordite, Size 15.
WITH PRIMER, MARK III.

WITH ADAPTER, MARK III.

Cartridge, Q.F., 12-pr., 12 cwt., Filled 131 oz., Cordite, Size 4i.
WITH PRIMER, MARK I.

WITH ADAPTER, MARK I.

The above-mentioned cartridges are all made up in the same
manner ; they differ from the latest type, already described, in having
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a shalloon igniter stitched into the end of a cordite cylinder ; an
earlier pattern of adapter, metal lid and felt wad are used. (The
reduced charge has a paper cylinder.)

The Cartridge, Q.F., 12-pr., 2 lb. M.D. charge, Mark II, is described
below.

CARTRIDGE, Q.F., 12-PR., 12 CWT., 2 LB., M.D., SIZE 11, WITR
ADA_PTER, MARK II.

(Plate LXXXVII.)
The cartridge consists of a brass case, charge, igniter, cordite

cylinder, felt wad with glaze board disc, and adapter.
The case.—The case is made of solid drawn brass with a projecting

rim, and has a central hole through the base, screw-threaded for
the adapter or electric primer. Three tongues are formed at the mouth
to secure the lid. The case is coated inside and out' with transparent
lacquer.

The charge.—The charge consists of an inner bundle of cordite
secured by silk or shalloon braid, fitted at the centre of the rear end
with a cordite cylinder and igniter. The remainder of the cordite
charge is placed round the bundle thus formed, and tied in three
places with shalloon braid. The lower ends of the outside sticks of
cordite are divided into six bundles, and tied with silk sewing, so as
to form a firm enlarged base to the charge.

The igniter.—The Mark II igniter consists of 10 drams of R.F.G. 2

powder contained in a cylindrical shalloon bag choked with silk
sewing. It is stitched to the inside of a cordite cylinder 4 inches in
length, 1 inch internal diameter, and • 05 inch thick. The function
of the cordite cylinder is to form a recess for the projecting end of
the adapter or primer ; it is included in the weight of the charge.

The wad and glazed board disc.—The wad (Mark III) consists of
a disc of felt on top of which are placed two rings of felt ; a disc of
glazed board is then placed underneath the felt disc, and the whole
stitched together, thus making the wad thicker round the edge than
in the centre.

The lid.—The latest Mark of lid is Mark VI ; it is concave, and
consists of two discs of white metal soldered together, the interior
being filled up with a strawboard disc having a number of perfora-
tions. The strawboard disc tends to strengthen the lid ; the per-
forations are intended to allow the gas pressure (when the cordite
charge is fired) free access through the holes in the protecting plate
of the latest Marks of base fuzes, so as to ensure that the copper
pressure plate and spindle are crushed in. To enable the metal lid
to break up easily, it is weakened by radial and concentric grooves,
and it has a small projecting flange by which it is supported on the
mouth of the case ; three notches are cut in the rim of the lid for
the tongues on the mouth of the case.

Making up the cartridge.—The charge is placed into the cartridge
case, igniter-end first, and then covered with the felt wad with the
glazed-board disc next to the cordite. The edge of the white metal
lid before insertion is coated with Pettman's cement to make a damp-
proof joint ; the lid is pressed home into the mouth of the case and
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retained in position by the three tongues being bent over on to it.
An electric primer, or an adapter (see Plate LXXVI.) is screwed into
the base, the front end projecting into the cordite cylinder.

For information on the cartridge, see page 480.
The Cartridge, Q.F., 12-pr., 12 cwt., 1 lb. 15 oz., Cordite, size 15,

Mark III, differs from the above in the igniter which contains If oz.
instead of 10 drs. of R.F.G. 2 powder, and the cordite cylinder is
longer.

The outer layer of cordite sticks forming the charge are divided
into five instead of six bundles.

Cartridge, Q.F., 12-pr. of 12 cwt., 2 lb. Cordite M.D., Size n.
WITH PRIMER, MARK I.

WITH ADAPTER, MARE I.

Cartridge, Q.F., 12-pr. of 12 cwt., 1 lb. 15 oz., Cordite, Size 15.
WITH PRIMER, MARK II.

WITH ADAPTER, MARK II.

The above cartridges for the 12-pr. of 12 cwt. differ from those
already described in the method of making up the charge, which is
divided into two portions. The larger portion consists of sticks nearly
the full length of the case, which are secured together by two pieces
of shalloon braid. Round the bottom of these sticks a short shalloon
bag, with a pocket for the igniter, is placed, and the short sticks,
which form the second portion of the chargt, are packed in this bag,
thus enlarging the diameter of the charge at the bottom. The bag
is provided with a draw string of shalloon braid which is pulled in
and tied tightly above the short sticks. Two pieces of shalloon braid,
attached to the bag, are passed up round the securing braid on the
long sticks and fastened in the centre of the cordite by a reef knot.
Silk braid was used with earlier issues.

1 OZ. IGNITERS.

The Mark IV igniter consists of 1f oz. of R.F.G. 2 powder contained
in a cylindrical shalloon bag choked with silk sewing. It is stitched
to the inside of a cordite cylinder 4 inches in length, 1 inch internal
diameter, and '05 inch thick. The function of the cordite cylinder
'13 to form a recess for the projecting end of the adapter or primer ;
it is included in the weight of the charge.

Mark III igniter.—The Mark III igniter differs from the Mark IV
above described in the shalloon bag which was closed with a disc of
shalloon top sewn all round, instead of being choked with silk sewing.

Mark II igniter.—The Mark II igniter consists of a paper and
calico dome choked at one end, and perforated. Secured to the inside
of the dome is a shalloon bag containing 8f drs. R.F.G. 2 powder.

Mark I igniter.—The Mark I iffniter was a paper cylinder pointed
at one end, filled with 1f oz. of r.R.F.G. 2 powder and closed with a
perforated millboard wad and shalloon disc_ It screwed on the front
end of the electric primer.
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10-DRAM IONITERS.

Mark II igniter.—The Mark II igniter is similar to the Mark IV
1 f oz. igniter, but a smaller cordite cylinder is used.

Mark I igniter.—The Mark I 10-dram igniter differs from the
Mark H in the sha linen bag which was closed with a disc of shalloon
top sewn all round, instead of being choked with silk sewing.

EARLIER MARES OF LIDS.
The latest Mark of lid for the Q.F., 12-pr., 12 and 1S cwt., is Mark

VII, intended for use with shell fitted with Night Tracers ; it is
described on page 442.
. The Mark VI lid.—The Mark VI lid is concave ; it consists of two

discs of white metal, soldered together, the space between being fitted
with a strawboard disc having a number of perforations. The per-
forations are intended to allow the gas pressure (when the cordite
charge is fired) free access through the holes in the protecting plate
of the Mark VII medium base fuze.

Mark V Lid.—The Mark V lid differs from the Mark VI in the
strawboard disc which has only one central perforation.

This Mark of lid was declared obsolete, owing to the introduction
of the new pattern base fuze with the pressure plate to the side, instead
of in the centre of, the base.

Mark IV lid.—The Mark IV lid was flat instead of being concave ;
an earlier Mark of felt wad is used with this lid.

Mark III lid—The Mark III lid was similar to the Mark IV, but
the strawboard disc inside the Iid was not perforated. It prevented
the pressure plate in medium base fuzes from acting properly as it
sealed the holes in the steel plate and thus caused blinds.

All Mark III lids have had a hole bored in the centre of the under-
side of the lid and strawboard wad, and are known as Mark III* lids.

Mark II lid.—The Mark II lid contained a lubricant of beeswax
and tallow instead of a disc of srawboarcl. #11-r

+.;
Mark I lid.—The Mark I lid had a stronger bottom disc of white

metal than Mark II.

CARTRIDGE, Q.F. OR Q.F.C. ADAPTERS.
(For use in Q.F. Cartridges, to enable tubes to be used instead of

electric primers.)
Q.F. and Q.F.C. cartridges, 12-pr., 14-pr., 4-inch; 4 - 7-inch and

6-inch are now issued with adapters in place of electric primers ; but
the primers will still be met with both in Land and Naval Service.

Mark VI adapter.—The latest Mark of adapter is Mark VI ; it
is intended for use with cordite charges fitted with metal igniters.

It is made of aluminium bronze or manganese bronze similar to
the " Primer, electric, large " in external appearance, but has no
gas-check portion ; the front end is screw-threaded to fit the metal
igniter.

It is bored out to take a V.S. tube ; the front end is closed by a
disc of foolscap paper shellaced on and coated with Pettnian's cement.

The adapter is fitted with a small spring plunger to prevent the
tube from falling out during loading.
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Fig. 139.

MARK VI ADAPTER (WITH METAL IGNITER).

Marks IV and V adapter.—The Marks IV and V adapters are used
with Q,F. cartridges when the charge is fitted with a cordite cylinder
igniter.

They differ from the Mark VI in the front end being left plain instead
of being screw-threaded.

The Mark IV has no spring plunger to hold the tube from falling
out during loading.

Fig. 140.

MARK V ADAPTER.

	  Milled edge.

Spring plunger.

Paper dire.



Marks 1 and 11 adapters.—The Mark I and II adapters may still
be met with in the Service ; they are made of hardened steel and
must not be stored in cartridge cases.

There is no Mark III adapter in the Service.
Marks I and 11 adapters (converted).—The converted adapters are

the bodies of old " Primers, Electric, Large" (Marks H to V) bored
out to take a V.S. tube.

A brown paper ring is shellaced into the recess at the small end,
which is then closed by a disc of foolscap paper shellaced on, and
coated with Pettman's cement.

The Mark II is fitted with a spring plunger to hold the tube in
position during loading.

The converted adapters are used only in cartridges where the
charge is fitted with a cordite cylinder igniter.

They can only be used once.

Q.F. 12-PR. OF 8 CWT.

CARTRIDGE, Q.F., 12-PR. OF 8 CWT., FILLED 13 OZS. CORDITE, SIZE 10.

WITH ADAPTER, MARK III.
The Mark III cartridge for the Q.F., 12-pr. of 8 cwt. is made up

in the same wav as the latest Mark of 12-pr. of 12 cwt. cartridge
already described (see Plate LXXXVII.)

The cartridge case is shorter and is closed with the 12-pr. of 8 cwt.
lid, Mark VI.

This lid is similar to the Mark VII lid used with the 12-pr. of 12 cwt.
cartridge, but is larger in diameter.

Mark II Cartridge.
The Mark II differs from the above in the charge, which has a

cordite cylinder igniter, and an earlier pattern of lid and adapter
(see Plate LXXXVII.)

Mark I Cartridge.
The Mark I cartridge differs from the Mark II in the charge, which

is made up in two portions ; the lower part is enclosed in a shalloon
bag with a pocket for the cordite cylinder igniter.

Q.F., 12-PR. OF 18 CWT.

Furs. CHARGE.

CARTRIDGE, Q.F., 12-PR. OF 18 CWT., FILLED 2 Les. 12 ozs. 2 DRS.

CORDITE, M.D., SIZE 11. WITH ADAPTER, MARK III I N I •

The cartridge consists of a case with Mark VI adapter, cordite
M.D. charge, with metal igniter, paper cylinder with glazeboard disc
and felt wad, and a white metal lid.

The charge.—The charge is made up in the same way as the 12-pr.
of 12 cwt. cartridge illustrated on Plate LXXXVII.

Paper cylinder.—The paper cylinder is perforated, and is about
5 inches long ; near the lower end of the cylinder. secured by copper
wire, is a millboard ring with a ring of glazeboard on the underside.



448

The projecting end of the paper cylinder fits into the top of the
cordite charge. A millboard and a felt ring are attached to the upper
end of the paper cylinder.

The white metal lid (Mark VII) employed in making up the 12-pr.
of 12 cwt. cartridge is used.

CARTRIDGE, Q.F. 12-PR., 18 CWT., FILLED, 2 LB. 12-1-2u OZ. CORDITE,
M.D., SIZE 11.

WITH ADAPTER, MARK II,
WITH PRIMER, MARK II.

The above cartridge is made up in the same way as the Mark II
2 lb. M.D. charge for the 12 cwt. gun ; the same cordite cylinder and
10 dram igniter are used. The case is, however, much longer and a
paper cylinder is placed on top of the charge. The Mark VI lid is
used.

The Mark I cartridge is obsolete.

REDUCED CHARGE FOR 12-FR. OF 18 CWT.

CARTRIDGE, Q.F. 12-PR., 18 CWT., FILLED, 1 LB. 11 OZ. 14 DRAMS
CORDITE M.D., SIZE 8, WITH ADAPTER, MARK III.

The above cartridge is made up in the same way as the Mark HI,
full charge ; as the charge is shorter, a longer paper cylinder is used.

Mark II Cartridge.

The Mark II reduced cartridge for the 12-pr. of 18 cwt. differs
from the Mark III in having a cordite cylinder igniter, instead of a
metal igniter ; an earlier pattern of adapter, paper cylinder and lid,
is used.

Q.F. 14-PR.

CARTRIDGE, Q.F. 14-PR., FILLED, 2 LB. 12 OZ. CORDITE, M.D., SIZE 11,
WITH ADAPTER, MARK III N I .

The Mark III cartridge for the Q.F. 14-pr. consists of a case.
Mark IV adapter, charge with metal igniter, paper cylinder, wad
and lid.

The case.—The case is similar to the 12-pr. of 12 cwt., but is longer
and is necked at the top.

The charge. —The charge with metal igniter is made up in the
same way as the 12-pr. of 12 cwt. charge.

The paper cylinder.—The cylinder is made of brown paper, per-
forated and fitted at each end with double perforated millboard rings.
A disc of glazed-board is attached by copper tacks to the end of the
cylinder, which is placed next the cordite charge.

Wad. —The wad (Mark III) consists of a disc of felt on top of
which are placed two rings of felt ; a disc of glazed-board is then
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placed underneath the felt disc, and the whole stitched together, thus
making the wad thicker round the edge than in the centre.

The lid.—The Mark V white metal lid is used ; it is concave, and
is strengthened by a perforated strawboard disc ; it is similar to the
Mark VI lid for the Q.F. 12-pr., 12 and 18 cwt.

Marks I and II Cartridges.

The Marks I and II cartridges are made up in the same way as the
Marks I and II (full charge) cartridges for the 12-pr. of 18 cwt.

(For particulars, see Table 35.)

Q.F. 15-n.

The following charges are used with the Q.F. 15-pr. gun, i.e. :—
1 lb. 214 oz. Cordite, MD.T., Size 20-10. (For shrapnel shell and

case shot.)
4 oz. Cordite, Size 5. (Reduced charge for star shell.)

CARTRIDGE, Q.F.	 FILLED, 1 LB. 2(4 OZ. CORDITE, M.D.T.,
SIZE 20-10, MARK III L I .

(Plate LXXXIX.)
The cartridge consists of case, with percussion cap or primer,

cordite M.D.T. charge with igniter and glazed-board lid.
The case.—There are three marks of ease for the Q.F. 15-pr., and

either may be used in making up this cartridge.
The Mark I case takes a special percussion cap, which is pressed

directly into a recess in the base of the case.
The Mark II case takes a cap in a cap chamber which is similar

in form to the 2 . 95-inch, 6, or 3-pr. cap and cap chamber illustrated
on Plate LXXXI. It differs in the cap being made thinner.

The Mark III case takes the Primer, Percussion Q.F. Cartridges,
No. 3. See page 382.

Marks I and II eases can be prepared to take the percussion primer,
and then become Marks 1* or II* respectively.

The charge is made up of a core of size 20-10 M.D.T. cordite, hooped
in two places with No. 1 sewing silk, and having a Mark III igniter
secured at one end by the ties being passed over the top hoop, through
the core and tied together. Around this core longer sticks of similar
cordite are bundled and secured by shalloon braid.

The igniter consists of 4 drams of R.F.G. 2 gunpowder, contained
between two discs of undyed shalloon, to which are attached four
ties made up of two strands of No. 1 sewing silk, doubled and knotted.

The glared-teard lid is cup-shaped. The outer edge is coated with
Pettman's cement and the lid is inserted as shown in the plate.

Three tongues on the case are then turned over to secure the lid,
these joints being also coated with Pettman's cement.

A label giving particulars of the charge is shellaced to the top
of the lid. See page 480.

(B 11123)	 2 F
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Nark 11 Cartridge.

Fig. 141.

CARTRIDGE, Q.F., 15-PR., FILLED, 1 I.B. 244 OZ. CORDITE M.D.T.,

SIZE 20-10, MARK II.

Scale +.

Cap Mork

The 1 lb. 2Ja oz. cartridge, Mark II differs from the Mark 1II only
in the method of making up the charge, and in the igniter. The
charge consists of a bundle of cordite M.D.T. tied with shalloon braid
at each end ; to the base is attached the igniter. The igniter is made
in two parts so as to cover the bottom of the charge, one part being
in the form of an annular ring of shalloon to fit round the bottom
of the case, and the other in the torm of a disc to rest on the front
end of the primer. The disc portion is sewn to the ring, and both
are filled with S.F.G. 2 powder. Four pieces of shalloon braid attached
to the igniter pass up under the lower and over the upper securing
braid on the sticks, and are fastened in the centre by reef knots.

The Mark I cartridge was ordered to be converted locally to Mark II
pattern, and to be then known as Mark 1* (§ 15208).
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STAR SHELL CHARGE FOR 15-PR., Q.F.

CARTRIDGE, Q.F. 15-PR., FILLED, 4 OZS. CORDITE, SIZE 5, MARK IL
(Fort STAR SHELL.)

The charge consists of 4 oz. of cordite, size 5, cut about •9 inch in
length, made up into a circular bundle and enclosed in a shalloon
bag, the mouth of which is drawn in by a drawstring and closed by
a disc of shalloon stitched to the bag. It has an igniter at one end
filled with 4 drams of S.F.G. 2 powder contained in a pocket formed
at the bottom of the shalloon bag.

The charge is held in position in the case by a perforated paper
cylinder with two perforated discs of paper secured to each end, and
by a glazed-board lid.

The same cases may be used, as are used in making up the full
charge.

The Mark I cartridge differed from the Mark II in the igniter
being filled with 2 drama of guncotton yarn.

Q.F. 4-INCH, MARKS I TO III* AND Q.F.C. 4-INCH.
There are at present four cartridges for the above-mentioned

guns, viz. :—
Fula. CHARGES.

CARTRIDGE, Q.F. 4-INCH, MARKS I TO III* GUNS, FILLED, 3 LBS. 9 oza.
CORDITE, SIZE 15, WITH ADAPTER, MARK IV I 0 I •

CARTRIDGE, Q.F.	 MARKS I TO III* GUNS, FILLED, 3 LBS. 8 ozs.
11 DRS. CORDITE, M.D.T., SIZE 20-10, WITH ADAPTER, MARK

II I C I •	 •
REDUCED CHARGES.

CARTRIDGE, Q.F.	 MARKS III TO III * GUNS, FILLED, 1i LBS.

CORDITE, SIZE 5, WITH ADAPTER, MARK IV I L I .
CARTRIDGE, Q.F., MARKS I TO III* OR Q.F.C. 4-1NCH Gum, FILLED,

1 LB. 10 OZS. 14 DRS. CORDITE, M.D., SIZE 4i, WITH ADAPTER,
MARK III I C .

The above-mentioned cartridges are all made up in the same way
as the Mark III 2-lb. Cordite, M.D. cartridge for the Q.F. 12-pr. of
12 cwts., described on page 441.

They differ only in weight, dimensions, and nature and size of
cordite used. The reduced charges are cut shorter than the full charges.
This necessitates the use of a paper cylinder.

For earlier Marks of Q.E. or Q.F.C. 4-inch cartridges, see Table 35.

Q.F.	 MARK IV.

(Plate XC.)
CARTRIDGE, Q.F. 4-rNcH, MARK IV GUN, FILLED, 5 LBS. 1 or. 12 DRS.

CORDITE, M.D., SIZE 16, MARK II f N I .

The above-mentioned cartridge consists of a Case, Primer, Percus-
sion, No. 1, Charge of M.D. Cordite, Felt Wads, Lid and Safety Clip.

The rase, Mark II, is made of solid drawn brass. It has a projecting
rim at the base to prevent it being pushed too far into the gun and to

(B 11123)	 2 F 2
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facilitate extraction. A hole is bored through the centre of the base,
screw-threaded to take the Primer, Percussion, No. 1. Three tongues
are formed at the mouth to secure the lid. The case is coated inside
and out with transparent lacquer.

The primer.—For description of the primer, see page 379.
The charge, Mark 11, consists of a central bundle of cordite, M.D.,

tied together with silk sewing. Around this central bundle is arranged
another layer of cordite sticks of greater length than the central bundle
so as to leave a small central recess at the lower end of the charge to
fit over the primer and the boss on the inside of the case.

The remainder of the cordite charge is placed around the core thus
formed, and tied with shalloon braid in three places.

The lower ends of the outside layer of cordite sticks are divided
into six bundles and tied with silk sewing, so as to form a firm enlarged
base to the charge.

Wad and glazed-board dice.—The wad (Mark I) is made of felt,
with a disc of glazed-board stitched to the underside.

The wad and glazed-board disc have a central perforation 1 . 4
inches in diameter, into which is secured a paper cylinder. The pro-
jecting end of the cylinder fits into the upper end of the cordite charge.

It is intended to allow the gases from the fired charge to pass
unobstructed through the wads to the Night Tracer.

Two or more rings of felt are placed on top of the wad to fill up
the space in the mouth of the case.
• The lid.—The lid (Mark VII) consists of a corrugated disc of white
metal. perforated in the centre and weakened by a number of radial
slits. The upper portion is flanged, so as to form a lip to rest on the
mouth of the cartridge case ; three notches are cut in the rim for
the tongues on the case.

To the upper face of the disc is soldered a corrugated ring of white
metal, which tends to strengthen the lid.

The safety clip is similar, except in size, to that for the 6-pr. illus-
trated on page 397.

Mark I Cartridge.

The Mark I cartridge differs from the Mark II in the case and
charge which are both Mark I pattern.

The Mark I case has a thinner boss inside the base. It was found
that the gases from the propellant charge escaped to the rear between
the case and the primer.

Mark I cases are being brought approximately to Mark II pattern
by riveting in a bush and preparing it for the primer.

Such cases are known as Maik I* and will be used in making up
Mark II cartridges.

The Mark I charge has a smaller recess at the base than the•
Mark IL
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Q.F. 4-INCA, MARK V.

(Plate XCI.)

CARTRIDGE, Q.F. 4-INCH, MARK V GUN, FILLED, 7 LBS. 11 OZS.
CORDITE, M.D., SIZE 16, MARK I J N 1.

The above cartridge differs from that for the 4-inch, Mark IV gun
chiefly in dimensions, and in the weight of the charge.

The wad consists of a ring of felt, and a disc of glazed-board
stitched together.

Q.F. 4' 5-INCH Ho wrrzER.

There are two cartridges for the Q.F. 4'5-inch Howitzer, viz. :—

CARTRIDGE, Q.F. 4'5-nrcEt HOWITZER, FILLED, 15 ozs. 14 DRS.
CORDITE, M.D., SIZES 21 AND 41, MARK I L J .

CARTRIDGE, Q.F. 4'5-INCH HOWITZER, FILLED, 14 ozs. CORDITE,
SIZES 5 AND 3,t, MARK II S I .

The 15 ozs. 14 drs. charge is here described, and is illustrated on
Plate XCII.

CARTRIDGE, Q.F. 4 ' 5-INCH HOWITZER, FILLED, 15 ozs. 14 DRS. CORDITE,
M.D., SIZES 21 AND 41, MARK I L .

The cartridge consists of a case, percussion primer, charge and
leatherboard lid.

The case.—The case is made of solid drawn brass of the form and
dimensions shown on Plate XCII. A hole is bored through the centre
of the base, screw-threaded to take the Primer, Percussion, No. 1 ; the
case is sand blasted inside and out, and coated externally with a dull
black lacquer, similar to the Q.F. 13-pr. and I8-pr. cases.

Charge.—The charge is made up in five portions, each portion
being enclosed in a cambric bag. Each portion has printed on it the
calibre of the howitzer, the number of the portion and its weight, the
numeral, the lot number of the cordite, and manufacturer's initials,
or trade mark.

The weights of the five portions are :-

1st portion (core) ..	 4 ozs. 13 drs. Size 21
L 1 ,,	 1	 „41

2nd	 „	 1 ,,	 54 5 /	 „ 41
3rd	 1 „ 12	 „ 41
4th	 2 „ 9i	 )3 41-
5th	 4 „ 5	 ., 4/

The 1st portion (core) is made up as follows	 ozs. 2 drs. of
cordite, M.D., size 21, is cut 1'75 inches long and tied in two places
with machine thread ; round this bundle is tied a layer of size 21.
cut 2'25 inches long, thus forming a recess at one end to fit over
the primer when the charge is inserted into the case. Around the
base of this bundle is placed a ring of 1 oz. 1 dr., size 41, and the
whole is then placed in a cambric bag.
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Rings.—The remaining portions are first formed into rings, tied
across in three places with machine thread, and then enclosed in
cambric bags ; the rings fit over the stem of the core.

Leatherboard cup or tid.—This is inverted when placed in position,
and closes the mouth of the cartridge case. A tape becket is fitted to
the outside of the cup, by means of which the latter can be with-
drawn.

Packing.—The cartridges are packed, one in a tin box, the box
being lined with leatherboard.

There are two Marks of the box. Mark I has the lid secured by a
tin band soldered on, and Mark II has the lid secured by a bayonet
joint.

CARTRIDGE, Q.F. 4 4 5-INCH HOWITZER, FILLED 14 ozs. CORDITE,
SIZE 5 AND a, MARK I 1 S 1 1J.

The 14-oz. charge is made up in exactly the same way as the I 5-oz.
14-dr. charge. It is used in India only.

The weights of the five portions are :-
1st portion (core) 5 ozs. 5 drs. Size 3!
2nd	 11 • • 1 „ 1 „ „ 5
3rd ,, • • • - 1 11 7 11 •, 5
4th ,, .. 2 57 5 ,, ,, 5
5th ,, 3 ,, 14 11 ,, 5

Q.F. 4•7-INCH, MARKS I TO IV* GUNS.

There are two cordite cartridges for the above-mentioned guns,
viz. :—	 •

FULL CHARGE.

CARTRIDGE, Q.F. 4' 7-INCH, MARKS I TO IV * GUNS, FILLED, 5 LBS.

T ozs. CORDITE, SIZE 20, WITH ADAPTER, MARK VII 1

REDUCED CHARGE.

CARTRIDGE, Q.F. 4''1-INCH, MARKS I TO IV* GUNS, FILLED, 2 LBS.
5Z OZS. CORDITE, SIZE Ti, WITH ADAPTER, MARK IV I C I •

The above-mentioned cartridges are made up in the same way
as the " Cartridge, Q.F. 12-pr., 12 cwts., filled, 2 lbs. Cordite, M.D.,
size 11, Mark III J " described on page 441.

They differ only in weight, dimensions, and nature and size of
cordite used. The latest Mark of lid for the 447-inch is Mark IX.

The empty case for the 4 - 7-inch, Marks Ito IV* guns is Mark II.
Mark I is obsolete.

The reduced charge is used in Naval Service, and with the 4 . 7-inch
on travelling carriage (L.S.) for practice purposes with all projectiles.
The cartridge is made up in the same way as the Mark VI full charge,
but a paper cylinder is used to fill up the space in the front of the
case. (See Plate XCIII.)



CARTRIDGE,Q.F.4 5 IN. HOWITZER, FILLED, 150Z. 14  DRS. CORDITE M.D. SIZES 4 r/4 &2 1/4.

MARK I

Ties of Machine Thread
goz.flo'rs-274 cut 2.25-long	 „

/ca. 2drs,2Xt cut 175 long

Leather Board Cup-- ---

Rings and Core
in Cambric Bags

-__,2oz,91/adrs.	 „

- /oz,/2 airs. „

r -	--/oz,5A airs. „ „



To rime plIge .1	 Plate

CARTRIDGE. Q. F. 4.7 IN. FILLED  2 LB. 5 3/4- OZ. CORDITE SIZE 77z7
MARK IV. L 

Lid Mark IX
Scale - 	F,/t Wad.

-Paper Cylinder

-Copper Wire.

Glazeboard.

--Shalloon Braid.

-Met.al Igniter
Mark I.

Adapter 41arerl. J7.4

54.1.
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EARLIER MARKS OF 4' 7-INCH CARTRIDGES.
FULL CHARGE.

The Mark VI 5-lb. 7-oz. cordite cartridge for the Q.F. 4'7-inch,
Marks I to IV* guns is similar in design to the Q.F. 12-pr. cartridge
described on page 443.

The outer layer of cordite sticks are divided into six bundles and
tied with shalloon braid instead of silk sewing.

Fig. 142.

CARTRIDGE, Q.F. 4'7-INCII, MARKS I TO 11/ * GUNS, FILLED, 5 LBS. 7 OZS.
CORDITE, SIZE 20, MARK VI.

Scale f.

The Mark VIII lid is used in making up this Mark of cartridge ;
it is concave, and contains a perforated strawboard disc ; the Mark
VII lid has a strawboard disc with only one central perforation ; the
Mark VI lid was flat ; in the Mark V ]id the strawboard disc had
no central perforation ; the Mark IV contained a lubricant of bees-
wax and tallow.

The Mark V cartridge differs from the Mark VI in the charge,
which is made up in a different manner, a shalloon bag with pocket
for the cordite cylinder and igniter being used.
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Mark IV cartridge differs from Mark V in the following points :
the lengths to which the cordite is cut ; the shalloon bag is longer,
and above the charge is a paper cylinder, with a disc of silk cloth on
its underside, and above it a felt wad.

A certain number of Mark IV cartridges have been altered to
Mark IV* by omitting the paper cylinder, and filling up the space
by a glazed-board disc and felt wads.

Mark III 4.7-inch cartridge differs from Mark IV in having the
Mark II igniter and no shalloon bag.

Owing to the fact that portions of this igniter sometimes remained
in the chamber, unconsumed, and caused the shell to jam, when
loading the next round, Mark III cartridges have been altered to
Mark III*.

Mark III* cartridges are made to conform as far as possible to
Mark V, but the cordite being shorter, the space above the felt and
glazed-board wad is filled in by one or more felt wads.

EARLIER MARKS OF REDUCED CHARGE.

The earlier Marks of the 2 lb. 5t oz. cordite cartridge are fitted
with cordite cylinder igniters and an older pattern of adapter.

The Mark HI cartridge has a concave lid, the Mark II a flat lid.
The Mark I has the cordite charge made up in a different way ;

a shalloon bag with pocket for the cordite cylinder igniter is used.

Q.F. 4' 7-INCH, MARK V GUN (L.S.);

CARTRIDGE, Q.F. 41-INCH, MARK V GUN, FILLED, 8 LB. 10 OZ.

CORDITE, M.D., SIZE 16. WITH ADAPTER, MARK I. WITH

PRIMER, MARK I.

This cartridge is made up in the same way as the Q.F. 12-pr.,
2 lb. Cordite, M.D., Mark I cartridge described on page 444.

The cartridge case, Mark II, differs from that for Marks I to IV*
guns in being longer ; it takes the same lid.

The charge is divided into two portions. The larger portion con-
sists of sticks nearly the full length of the case, which are secured
together by two pieces of shalloon braid. Round the bottom of these
sticks a short shalloon bag, with a pocket for the igniter, is placed
and the short sticks, which form the second portion of the charge,
are packed in this bag, thus enlarging the diameter of the charge at
the bottom. The bag is provided with a draw-string of shalloon braid
which is pulled in and tied tightly above the short sticks. Two pieces
of shalloon braid, attached to the bag, are passed up round the
securing braid on the long sticks and fastened in the centre of the
cordite by a reef knot.

The Mark I empty case differed from the Mark II in being wider
at the mouth, and took a special white-metal lid.



457

Q.F. 6-aren Gum.

There are two cordite cartridges for the Q.F. 6-inch guns, the
latest Marks of which are :—

FULL CHARGE.

CARTRIDGE, Q.F. 6-INCH GUN, SHORT. FILLED, 13 LBS. 4 ozs. CORDITE,
SIZE 30. WITH ADAPTER, MARK X C I •

REDUCED CHARGE.

CARTRIDGE, Q.F. 6-INCH GUN, SHORT, FILLED, 5 LBS. 8 ozs. CORDITE,
SIZE 10. WITH ADAPTER, MARK III I N I . WITH PRIMER,
MARK III I N I .

FuLn CHARGE.

The 13 lbs. 4 ozs. charge is made up in the same way as the 12-pr.
of 12 cwts., 2 lbs. M.D. cordite. Mark HI, cartridge, described on
page 441, differing from it only in weight, dimensions, nature and
size of cordite used.

Q.F.	 cases.—There are two different cases for the 6-inch-
the " long " and the " short." The former was introduced for powder
charges, and is still so used.

It has also been filled with cordite charges, but in future these
will be made up in short cases. In consequence of this the word
" long " or " short " is found in the name of each filled cartridge.

Long cases which are not required for powder charges are cut
down to the same length as the short cases, and take the same white-
metal lid.

The latest Mark of the empty " short " case is Mark IV ; it has
6 tongues at the mouth. The Mark III case has only 3 tongues ;
when fitted with 3 additional tongues it will be known as Mark III*.

The latest pattern of " long " case is Mark II ; when cut down
to make a short case it is known as Mark II* if provided with 3
tongues, and as a Mark II** if provided with 6 tongues.

Mark I cases were not cut down.
The latest Mark of lid for the 6-inch short cartridge is Mark V.

For earlier Marks of 6-inch cartridges, see Table 35.

REDUCED CHARGE.

The 5 lbs. 8 ozs. cartridge is illustrated in Fig. 143.
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Fig. 10.

CARTRIDGE, Q.F. OR Q.F.C. 6-INCH GUN, SHORT, FILLED, 5 LB. 8 OZ.
CORDITE, SIZE 10, MARK III.

Scale

PRIMER-S
A.—Cordite cylinder. 	 B.—Shalloon braid.	 C.—Igniter.
D.—Silk, sewing, No. 2. E.—Silk, sewing, No. 1. F.—Felt rings.
G.—Felt disc. 	 H.—Faper cylinder. 	 J.—Glazed-board disc.

K.—Lid, Mark III.

It consists of a Mark IV, III*, or II** case with " Primer, Electric,
Large " or " Adapter."

The charge is made up by tying a portion of the cordite with shaI-



6 IN. 4.7 IN.	 12 PR.

Q. F. CARTRIDGES FOR PAPER SHOT.

LAND SERVICE.

__Lid
—felt wad

_ Lid
	 Felt wad

i filazed
lboRrd disc.

121b, SP.

Priming of
prism' black

-aiqb,S P.

iShalloon ignitor
R.F.G?

--Paper dome
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loon braid, a Mark IV igniter being fitted in the centre at the base.
The remainder of the charge is divided into six portions, which are
tied around the central bundle with shalloon braid.

A paper cylinder, a Mark III felt and glazed-board wad and a
Mark HI lid are placed on top of the charge, the 6 tongues of the
case being turned over to secure the lid.

Q.F. CARTRIDGES FOR PAPER SHOT.

(Plate XCIV .)

The under-mentioned cartridges are used for firing paper shot
from guns in the Land Service, which are so situated that they cannot
fire their Service, or even a Practice projectile, in time of peace.

CARTRIDGE, Q.F. 12-PR., 12 CWTS., FILLED, 3 LBS., S.P. WITH
ADAPTER, MARK II LI. WITH PRIMER, MARK I IL I.

The 31 lbs. S.P. powder cartridge consists of a Service pattern
case, with an adapter or primer.

The charge is contained in a silk cloth bag which is hooped with
silk braid and is choked with silk sewing ; in the base of the bag
is secured a Mark H drams R.F.G. 2 igniter in a perforated calico
and paper dome.

The mouth of the case is closed by a felt wad and a white-metal
lid.

CARTRIDGE, Q.F. 4' 7-INCH MARKS I TO IV* GUNS, FILLED, 12i LBS.,
S.P. VorITH ADAPTER, MARK IILI. WITH PRIMER, MARK I

I L I
The 12i lbs. S.P. powder cartridge consists of a Service pattern

case, the interior being coated with brown lacquer.
The charge is placed in loose, and the mouth of the case is closed

by a felt and glazed-board wad and a brass lid.

CARTRIDGE, Q.F. 6-INCH GUN, LONG, FILLED, 29i i s., E.X.E.
WITH ADAPTER, MARK I L 1. WITH PRIMER, MARK II LII.

The 291 lbs. E.X.E. powder cartridge is made up in a Mark I
or II long case, the interior being coated with brown lacquer.

The charge is made up in two portions. The first portion consists
of 13 lbs. of powder placed in the case by hand, in 9 layers, the bottom
and second layers having a priming of prism' black in the centre. The
second portion, consisting of 161 lbs. of powder, is built up in 13 layers
and enclosed in a shalloon bag choked with silk sewing ; a felt wad
is placed over the second portion, and the mouth of the case closed
by a brass lid.



Nil 10

10

8

Nil

Shalloon

Nil 8

Nil 8

8Sbelloon

Nil 8
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10Nil
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TABLE No. 35. —Q.F. Separate Ammunition.

Nature
of

Gun.

Para. in
List of

Changes

Mark of
Ser-	 Filled
vice.	 Cart,

ridges.

Number ,	 Package,
Packed.

  

Charge. Igniter.

    

Bag. Remarks.

7904
12030
14599

14-pr.

Do.

Do.

Do.

Do.

I

I

11

m

I

II

III

IV

I

II

I II

Nil

Shalloon

Nil

Nil IO

10

10

10

10

10

10

10

1 lb. 0 oz. 12 drams
cordite M.D., Size 8

131 ozs. cordite, Mark
I, Size 10

Do.

Do.

I lb. 15 ozs. cordite,
Mark I, Size 15

Do.

Do.

Do.

2 Ms, cordite M.D.,
Size 11

Do.

Do,

13 ozs. 14 drams cor-
dite M.D., Size 4+

13 ozs. cordite Mark I,
Size 7-+

2 lbs. 12 ozs, 2 draws
cordite M.D., Size II

Do.

Do.

1 lh. 11 ozs. 14 drama
cordite Ml)., Size 8

Do.

2 lbs. 12 ozs. cordite
M.D., S ize 11

Do.

Do.

Nit

It ozs.
Mark III
It ozs.

Mark IV

Metal

8i drams
Mark II
It ozs.

Mark III
If 07.8

Mark IV

Metal

10 drams
Mark I

10 drams
Mark II

Metal

I+ ozs.
Mark IV

Do.

Special,
10 drains.
No cordite

cylinder
10 drams
Mark II

Metal

Special,
10 drams.
No cordite

cylinder
10 drains
Mark II

Special,
10 drama.
No cordite

cylinder

8 drama
Mark I

Metal

Box, Cartridge, Q.F.
12-pr., 4 cwt.

Box, Cartridge, Q.P.
12-pr., 8 cwt.

Do.

Do.

Box, Cartridge, Q.F.
12-pr., 12 cwt.

Do.

Do.

Do,

Do.

Do.

Do.

Do.

Do.

Box, Cartridge, Q.F.
I2-pr., 18 cwt.

Do.

Do.

Do.

Do.

Box, Cartridge, Q.F.
14-pr.

Do.

Do.

Charge :-
1 central bundle.
6 outer bundles.

Metal igniter intro-
duced.

Cordite cylinder intro-
(laced.

Charge :-
t I central bundle.

6 outer bundles.
Metal igniter intro-
duced.

M.D. cordite intro-
duced.

Charge :-
1 central bundle.
6 outer bundles.

Metal igniter intro-
duced.

Charge :-
1 central bundle.
0 outer bundles.

For Gunnery Schools.
Do.

Charge :-
1 central bundle,
8 outer bundles.

Charge :-
1 central bundle.

' 6 outer bundles.
Paper cylinder.
Metal igniter intro-
duced.

Charge
.1 central bundle.
0 outer bundles.
Paper cylinder.

Do.

Charge:—
1 central bundle.

12 outer bundles.
Special felt and paper
cylinder.

Charge:—
1 central bundle.
6 outer bundles.

Metal igniter intro-
duced,

14611

16637

12888
12923

14599

13102

14599

12757
13783

14599

16821

101352
16663
7738
8610

14599

7904
8420
8876

14-599

12-pr., 4 cwt.

I2-pr., 8 cwt.

Do.

Do.

12-pr., 12 cwt.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

12-pr., 18 cwt.

Do.

Do.,

1
Reduced

I
Reduced

I

II

III

I
Reduced

n
Reduced

I

II

III

Nil

Shalloon

Nil

Niil

Nil

Shalloon

Nil

8

10

10



TABLE No. 36.—Q.F. Separate Ammunition—continued.

Pam. in Nature Mark of
List, of
Changes

of
Gun.

Ser-
vice.

Filled
Cart-

ridges.

Charge, Igniter. Bag. Number
Packed.

Package. Rernarks,

13166 15-pr.	 ... L I' 1 lb. 2 ozs. JO drams 4 drama Nil15208 cordite	 M.D.T., Size Mark II 22 Box, Cartridge, Q.F.

16318
15208

Do.	 ... L II
20-10

Do. Do. Nil
15-pr.

18319 Do.	 ... L III Do. 4 drama Nil
Mark HI •13346 Do.

Do.	 ... L

I

II

4 ore. cordite Mark I,
Size 5

Do.

2 drams
G.C. yarn
4 drama

Shalloon

Do.

40 Case, Powder, XL.,
whole

S.F.0.•
8193
8477

4-inch Marks
I	 to	 III*
guns

N I 3	 lbs.	 9 oza.	 cordite
Mark I, Size 15

11 ma.
Mark II,

Nil 8 Box, Cartridge, Q.F.
4-inch, Marks I to
IIP guns

fo be converted to
Mark II (§10323).

9532 Do. N II Do. If ozs.
Mark HI

Shalloon 8 Do. Mark III igniter.

14599 Do. C III Do, I 1 ozs.
Mark IV

Ni] 8 Do. Charge :—
I central bundle. 

15142
16536

Do.

Do.

C

C

IV

1

Do.

3 lbs. S oza. 11 drams

Metal

If au.

Nil

Ni!

s

8

Da

Do.

5 outer bundles.
Metal	 igniter	 intro-
duce

Charge :--,-' cordite M.D.T., Size
9/1-1(1

Mark W I oeutral bundle,
outer bundles.-

•.,

Do.

4-inch Marks
HI and HP

Do.

Do.

4-inch Marks
I to III*

or
Q.F.C.)

Do.

Do,

4•inch Mark
IV

Do.

Do.

4-inch Mark
V

4.5-inch
Howitzer

Do.

C II

C 1
educed

I

II

N

N

IN

IC

IL

IS 1

L	 II
Reduced

L
educed

L	 IV
Reduced

C	 II
Reduced

C
Reduced

Do.

I lb. B ozs. cordite
Mark I, Size 5

Do.

Do,

1 lb. 10 ozs. 14 drams
cordite M.D., Size -41

Do.

Do

5 lbs. 1 oz. 12 drams
cordite M.D., Size 16

Do.

5 lbs. 1 oz. 12 drains
cordite M.D., Size 18

7 lbs. 11 ozs. cordite
M.D., Size 16

15 oza. 14 drams COT.

dite M.D., Sizes 21
and 41

14 oza. cordite Mark I,
Sizes n and 5

Metal

If ozs.
Mark IV

Do.

Metal

11 o2.s.
Mark IV

Do.

Metal

Nil

Nil

Nil

Nil

Nil

Nil

Do.

Do,

Do.

Do

Do.

Do.

Po.

Box, Cartridge, Q.F.
4-inch Mark IV gun

Do.

Do.

Box, Cartridge, Q.F.
4-inch Mark V gun

Box, Cartridge, Q.F.,
4.5-inch Howitzer

Do.

Metal igniter intro-
duced.

Flat lid.

Concave lid.

Paper cylinder, wad
and lid suitable for
shell with night
tracer

Flat lid.	 .

Concave lid.

Paper cylinder, wad
and lid suitable for
shell with night
tracer.

Differs from Mark I
in size of recess at
bottom of charge,

Do.

Ni]

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Ni!

Nil

Nil

Cambric

8

8

8

8

8

8

8

6

6

6

6

1

1

8193
14801
16838
14599
18851

16638
15329
14608

18838
16861

16894

15434
15486



TABLE No. 35—Q.F. Separate Anannoritioyt—continued.,

List of
changes.

Para. in
Nature of Gun. Ser-

vice.

Mark of
Filled
Cart-
ridges.

Charge. Igniter. Bag. Number
Packed. Package.

9511 4 - 7 -inch,
Marks I to

C 1	 IV 6	 lbs.	 7 ozs.	 cordite
dark 1, Size 20

If ozp.
Mark III

Shalloon 6

IV*
9511 Do. C V Do. Do. Do. 6

14599 Do. C VI Do. 11 ozs. Nil 8
Mark IV Box, Cartridge, Q.F.,

4.7-inch, Marks I
Do. C VII Do. Metal Nil 6 to IV* guns - also

13307 Do. C I
Reduced

2 lbs. 5f ozs. cordite
Mark I, Size 7j

11 ozs.
Mark In

Shalloon 6
Boxes,	 Cart:ridge,
Q.F.,	 4.7-inch,
"Naval outfit" and

14601 Do. C II
uced

Do. 1} ozs.
Mark IV

Nil 6 " Naval transport "

14599 Do. C III Do. Do. Nil 6
Reduced

Do. C IV Do. Metal Ni) 6
Reduced

11698 4.7-inch,
Mark V

L 1 8 lbs.	 10 ozs.	 cordite
M.D., Size 16

1 t ozs.
Mark III

Sballoon 4 Box, Cartridge, Q,F.
4.7-inch Mark V
gun

Remarks.

Charge ;-
1 central bundle.
6 outer bundles.

Metal igniter intro-
duced.

Flat lid.

Concave lid.

Paper oylindor, wad
and lid suitable for
shell with night
tracer.

8875 6-inch C VI 13 lbs. 4 ozs. (*rafts Do. Do. 4
Mark I, Size 30

rl Box, Cartridgo, Q.F.
•-•

9677
14065

Do.
Do.

C
C

VII
VIII

Do.
Do.

Do.
It ozs.

Do.
Nil

4
4

6-inch ; also BoxesL	 Cartridge,	 Q.F.,
Mark IV "Naval outfit" and

Do. C IX Do. Do. Ni] 4 " Naval transport"
Do. C X Do. Metal Nil 4 Metal	 igniter	 intro-

duced.

14065 Do. N III 6	 lbs.	 8 ozs.	 cordite ozs. .	 Nil 4
Reduced Mark I, Size 10 Mark IV



TABLE No. 36.—Powder Cartridges for use with Q.F. Guns when Ping Paper Shot in the Land Service.

Para. in
List of

Changes
Nature of Gun.

Mark
of

Cart-
ridge.

Weight
and

Nature of
Powder.

Length-Diameter.
No. in

Package. Package. Remarks,
Inches.

Charges.
10367 12-pr. 12 cwt. 1 31 lbs. S.P. Made up in Service Brass Case powder, metal
8420 Cases closed by a felt lined :-

wad and a white metal
lid

30
14

Whole
Half

10900 4.7-inch, Marks I to IV' 12:1 lbs. S.P. Made up in Service Brass The powder is
10961 Cases closed by a wad placed	 in
9624 of	 felt	 and glazed-

board and a lid
the	 braes
eases loose

11607 6-inch Q.F. 1 291 lbs. Made up in Service Long
9624 E.X.E. Brass	 Cases,	 13	 lbs.

loose, 160 lbs. in a
shalloon bag, closed by
a felt wad and lid



Silk braid ------•

Gla ze board
disc

54 grams R FG2
powder

3 fireholes

Millboard disc
Felt wad -----

Felt disc

Felt jacket -----

To frioe e 467. Male  XCV

CARTRIDGE 9. F. BLANK

6 11 :' FILLED MARK IV.

15 OT- ., BLANK L. G.

CARTRIDGE 9.F.BLANK

3 P!' FILLED MARK IV.

II 0?.. BLANK L.G.

SCALE - 11

35.67 muby&5ons.1.4,
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SECTION D.—BLANK CARTRIDGES FOR Q.F. GUNS.

Q.F. 1-PR. BLANK.

Cartridge, Q.F., Blank. 1-pr., filled, Mark TI [ C I consists of the
Service case fitted with a percussion cap, and containing an igniter
of 12 grains of nitrated canvas on top of which a charge of size 20
sliced cordite is placed loose.

The charge is covered by a thick paper wad, supported by four
indents in the walls of the case. On top of this wad, a paper disc
is placed and the mouth of the case is turned in all round.

The Mark I cartridge had a charge of F.G. powder, see Table 37.

Q.F. 3 AND 6-PR. BLANK.

CARTRIDGE, Q.F., BLANK, 3-PR., FILLED, MARK 1V C I ,

CARTRIDGE, Q.F., BLANK, 3-PR., VICKERS', FILLED, MARK II NI.

CARTRIDGE, Q.F., BLANK, 6-PR., FELLED, MARK IV 1 N .

CARTRIDGE, Q.F., BLANK, 6-PR., FILLED, H.M.S. " SWIFTSURE " AND
" TRIUMPH," MARK II I N I •

(Plate XCV.)

The above-mentioned blank cartridges are made up in the same
way ; they consist of a case, primer, charge, felt jacket and wads.

The cases are special for blank, and are shorter than the Service
ones.

They are prepared at the base to take the primer mentioned below.
Two slots are cut near the mouth to receive the braid used. to secure
the charge.

The cases are lacquered inside and out with transparent lacquer.
The numeral of the case corresponds with that of the filled

cartridge.
The primer used in making up the above cartridges is the Primer,

Percussion, Blank, 2 . 95-inch, 6, or 3-pr., described on page 384.
The charge consists of 11 ozs. of Blank L.G. for the 3-pr., and 3-pr.

Vickers ; 15 ozs. for the 6-pr., Mark IV, and 1i lbs. for the " Swift-
sure " and " Triumph." It is contained in a shalloon bag (except
for the " Swiftsure " and " Triumph," which is of silk cloth with a
shalloon base) ; the bag is hooped and choked with silk sewing.

The felt jacket encloses the upper half of the charge and is sewn
to it. A silk braid loop is attached to the top of the felt jacket.

A felt wad and millhaard wad are placed above the charge. These
wads have slots in the centre through which the silk braid loop of
the felt jacket is passed. A piece of silk or shalloon braid is passed
through the slots in the case and through the loop on the felt jacket,
and tied on top, so securing the charge in the case.

(B 11123)	 2 G 2
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-	 Leather board cup.

- — Felt wad.

Felt jacket.

- -	 Shallow I.

468

REDUCED BLANK CARTRIDGE, Q.F., 6-PR.

(Mark II Cartridge.)

Fig. 144.

CARTRIDGE, Q.F., BLANK, '6-PR., REDUCED, MARK 11.

Seale *.

Printer.

Cartridge, Q.F., Blank, 6 pr., Reduced, Mark II C I consists of a
brass case, primer, charge of blank L.G. powder, felt jacket, felt wad,
and a leather board cup.

The case and primer are the same as used with the 15 ozs., Mark IV
cartridge, described above.

The charge consists of 6 ozs. of blank L.G. in a shalloon bag, hooped
and choked with silk sewing.

The felt jacket is placed over the top of the charge, and is secured
near the base by a silk braid draw string.

A silk braid loop is secured to the top of the felt jacket.
A felt wad is placed above the charge when in the case.
A leather board cup is driven in from the mouth of the case and

secures the charge in position.
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The Mark I Cartridge.
The Mark I cartridge differed from the Mark II in the method of

securing the charge.
A split paper cylinder and niil]board wad were placed above the

charge, and the silk braid loop of the felt jacket passed through them.
The whole were then secured by a piece of braid passed through the
slots in the case and tied on top.

Q.F., 2 • 95-INCH BLANK.

CARTRIDGE, Q.F., BLANK, 2 95-INCH, FILLED, MARK I I L

Fig. 145.

7j.
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The Cartridge, Q.F., Blank, 2'95-inch, filled, Mark IILI consists
of a case, primer, charge, felt jacket and wad.

The case is specially prepared to take the " Primer, Percussion,
Blank, 2 . 95-inch, 6 or 3-pr." described on page 384.

The charge consists of 12 ozs. of Blank L.G. in a silk cloth bag.
having a shalloon base. It is choked with silk sewing and hooped
with silk braid.

The felt jacket is placed over the top of the charge and is secured
near the base with a draw-string of silk sewing ; a silk braid loop is
attached to the top of the felt jacket.

The wad consists of a disc of felt, having a ring of felt stitched
to the underside.

A slot is cut in the wad through which the loop of the felt jacket
is passed.

The wad is a tight fit in the mouth of the case and is the only
means of securing the charge in position.

Q.F. 15-PR. BLANK.

CARTRIDGE, Q.F., BLANK, 15-PR., FILLED, MARK I L 1 .

The Cartridge, Q.F., Blank, 15-pr., filled, Mark II L I consists of
a case, charge, felt jacket and wad.

The case is a fired Service case, Mark I or II, or a case sentenced
for blank.

The charge, felt jacket and wad are similar to those described for
the 2 . 95-inch, but a charge of 1 lb. of Blank L.G. is used.

Q.F., 12-PR. OF 4 CWT., 13 AND 18-PR. BLANK.

CARTRIDGE, Q.F., BLANK, 12-PR., 4 CWT., FILLED, MARK I' I N
CARTRIDGE, Q.F., BLANK, 13-PR., FILLED, MARX III L I -
CARTRIDGE, Q.F., BLANK, 18-PR., FILLED, MARK III L I •

(Plate XCVI.)

The above-mentioned blank cartridges consist of a case, primer,
charge, felt jacket and leather board cup. The 18-pr. has also a split
paper ring.

The case is a fired Service case, or one sentenced for blank.
The primer is the same as that used with Service ammunition ;

it is described on page 379.
The charge consists of 1 lb. of Blank L.G. in a silk cloth bag, having

a shalloon base. It is hooped with silk braid and choked with silk
sewing. The same bag is used for the 13 and 18-pr. cartridges, but
in the charge for the 12-pr. of 4 cwt. cartridge, the hoops pass under
strips of silk braid sewn to the bag instead of passing through holes
in the bag itself.

The felt jacket is placed over the top of the charge and is secured
near the base with a draw-string of silk sewing. A silk braid loop
is attached to the top of the jacket.
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The leather board cup.—The same cup is used in each case, but
owing to the 18-pr. case being larger in diameter, a split paper ring
is inserted on top of the charge, into which the cup fits.

Q.F., BLANK, 12-pR., 8, 12, AND 18 CWT.

Q.F. 12-PR., 8 CWT., BLANK.

CARTRIDGE, Q.F., BLANK, 12-PR., 8 CWT., FILLED. WITH PRIMER,
MARK II NII. WITH ADAPTER, MARK II NII.

(Plate XCVII.)

The Cartridge, Q.F., Blank, 12-pr., 8 cwt., filled, Mark II N
consists of case, electric primer or adapter, charge with igniter, felt
jacket and wad.

The case is a Service case, or one sentenced for blank, fitted with
a primer, electric, large, or an adapter.

The charge with igniter consists of 1i lbs. of Blank L.G. in a silk
cloth bag, hooped with silk braid and choked with silk sewing. In
the base of the bag a pocket is formed into which is sewn the igniter.

The igniter, Mark II, consists of a perforated calico and paper
dome, into which is secured a shalloon bag containing 8i drams of
R. F. G. 2 powder.

The felt jacket and wad are similar to those used with the 2'95-inch
blank cartridge and described on page 470.

Q.F. 12-PR., 12 CWT., BLANK-

CARTRIDGE, Q.F., BLANK, 12-PR., 12 CWT., FILLED. WITH PRIMER,
MARK III C I . WITH ADAPTER, MARK III C I .

(Plate XCVIII.)
The Cartridge, Q.F., 12-pr., 12 cwt., filled, Mark II' C I consists

of a case, primer or adapter, charge with igniter, felt wad and leather
board cup.

The case is a Service case or one sentenced for blank.
The electric primer or adapter and the blank charge with igniter

are the same as used with the 12-pr., 8 cwt. blank cartridge.
A felt wad is placed on top of the charge, and a leather board cup

pressed into the mouth of the case retains the charge in position.

Q.F. 12-PR., 18 CWT., BLANK.

CARTRIDGE, Q.F., BLANK, 12-PR., 18 CWT., FILLED. WITH PRIMER,

MARK IINI. WITH ADAPTER, MARK IINI.

The Cartridge, Q.F., Blank, 12-pr., 18 cwt., filled, Mark II NI is
made up in the same way as the 12-pr. 12 cwt. blank cartridge, but
differs from it in the following particulars :—

(i) The felt wad is thicker and larger in diameter.
(ii) A split paper ring is placed on top of the charge, into which

the leather board cup is forced. (This is due to the same
leather board cup being used for both 12-pr. of 12 cwt. and
12-pr. of 18 cwt. blank cartridges.)
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Q.F. AND Q.F.C., 4-ma, BLANK.
(4-INCH MARKS I TO III * GUNS-)

CARTRIDGE, Q.F. OR Q.F.C., BLANK, 4-INCH, MARKS I TO III* , FILLED,
WITH PRIMER, MARK IVICI. WITH ADAPTER, MARK IV

C
The blank cartridge for the above guns is made up in the same

way as the Mark II blank cartridge for the 12-pr. of 12 cwt.
The charge is 3 lbs. of Blank L.G. enclosed in a silk cloth bag,

with calico and paper dome igniter.
The hoops around the charge pass under strips of braid sewn to

the bag instead of passing through holes in the bag itself.
The Mark III blank cartridge for the Q.F. or Q.F.C., 4-inch, differs

from the Mark IV in having an asbestos cylinder placed over the
charge instead of a felt wad and leather board cup ; the mouth of
the case is closed by a Service lid ; if a dished lid is used a Mark HI
wad is required.

Plate XCIX illustrates this method of filling.

(THE 4-INCH, MARKS IV AND V GUN CARTRIDGES.)

CARTRIDGE, Q.F., BLANK, 4-INCH, MARK IV GUN, FILLED,
MARKIINI.

CARTRIDGE, Q.F., BLANK, 4-INCH, MARK V GUN, FILLED,
MARK I I N •

The b5mk cartridge for the Q.F., 4-inch, Marks IV and V guns
consists of a case, primer, charge, felt jacket, split ring, and leather
board cup.

The case is a Service ease or one sentenced for blank, fitted with
a " Primer, Percussion, No. I, Mark II. "

The charge consists of 3 lbs. of Blank L.G. in a silk cloth bag,
having a, shalloon base. It is choked with silk sewing and hooped
with silk braid, the hoops passing under strips of silk braid sewn to
the bag instead of through holes in the bag itself.

The felt jacket is placed over the top of the charge, and is secured
to the charge near the base by a draw-string of silk sewing.

A silk braid loop is secured to the top of the jacket.
The split ring is made of leather board in the cartridge for the

Mark IV gun and of paper in the cartridge for the Mark V gun.
The rings have the lower edge coned, and are split vertically ;

they are placed on top of the charge. The leather board cup is pressed
into the split ring by means of a wooden drift.

Plate XCVI illustrates the method of making up the blank cartridges
for the Q.F., 4-inch, Marks IV and V guns.

Q.F., 4 5-ixen HOWITZER, BLANK.
CARTRIDGE, Q.F., BLANK, 4' 5-INCH HOWITZER, FILLED, MARK II L I •

Th Cartridge, Q.F., Blank, 4 . 5-inch Howitzer, filled, Mark II
I L I consists of a case, primer, charge, felt jacket and leather board

lid.
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The case is a Service case or one sentenced for blank. fitted with
" Primer, Percussion, No. 1."

The charge, consists of 1 lbs. of R.F.G. 2 contained in a silk cloth
bag having a shalloon base. The bag is not choked, but is closed by
a disc of silk cloth, sewn to the mouth of the bag.

The felt jacket is passed over the top of the charge and lightly
stitched to it in four places.

The leather board lid is the same as is used with the Service cart-
ridge.

BLANK FOR Q.F., 4' 7-INCH AND 6-INCH.

The latest Marks of blank cartridges for the 4 . 7-inch and 6-inch
Q.F. guns are made up in the same way, consisting of a Service ease
or a case sentenced for blank, and electric primer or adapter, charge
of blank L.G. powder, asbestos cylinder, wad, and concave lid.

•
Q.F., 4'7-INCH, BLANK (PLATE XCIX.)

CARTE EDGE, Q.F., BLANK, 4 7-INCH, FILLED. WITH ADAPTER,
MARK V. WITH PRIMER, MARK V.

The charge of 3 lbs. blank L.G. is enclosed in a silk cloth bag
with a dome-shaped igniter into which is secured a shalloon bag con-
taining Si drains R.F.G. 2 or new blank F.G. powder. The bag is
hooped with silk braid in the ordinary way, but the hoops pass under
strips of braid sewn to the bag so as to form loops, instead of through
the silk cloth.

This prevents the escape of powder dust from the bag into the
interior of the brass case.

The space above the charge is filled up by an asbestos cylinder,
consisting of two perforated sheets of asbestos, each cut down the
centre for half its length and fitted one across the other at right angles,
with a disc of asbestos secured at each end.

The case is closed at the mouth with the latest pattern of lid and
wad as used with the Service cartridge.

The Mark IV blank cartridge had a longer asbestos cylinder and
a flat lid. With a flat lid, a wad is not used.

Q.F., 6-mica,

CARTRIDGE, Q.K, BLANK, 6-INCH GUN, SHORT, FILLED. WITH
ADAPTER, MARK VI CI. WITH PRIMER, MARK VI CII.

The Mark V blank cartridge is made up in exactly the same way
as the 4 . 7-inch blank ; the charge is 7 lbs. of blank L.G.

The Mark IV has a longer asbestos cylinder, and a fiat instead
of a concave lid. With a flat lid, a wad is not used.



TABLE No. 37.—Blank Cartridges for Q.T. and Q.F.C. Guns and Howitzers.

°
)'

Nature	 Mark
•of	 of

Gun.	 Cart-
ridge.

Charge. Igniter. Cylinder
Means of

closing mouth
of case.

Charges. Made up Cartridges.

Remarks.

Package. Package.

11877 1.pr.	 Q.F. L I 2 ozs. 30
grs. F.G.
powder

Card-
board

Coned	 over	 a
jute wad

Service pattern ease
and cap.

1338.6 I -pr.	 Q.F. C II 265 grs.
cordite,
size 20
sliced

12 grs.
nitrated
canvas

Case	 turned in
all round over
a paper wad

Do,

8299
0235

3•pr.	 Q.F. IV n oas.
Blank L.G.

Felt	 and	 mill-
board wads tied

60 Case, powder,
M.L,, Half

20 Box, cartridge,
Q.F.,	 3-pr.,

Special	 blank	 case
and	 Primer,	 Per-

15182 with silk braid 20 Case, powder,
M.L,, Quarter

Blank
§ 5954

oussion, Blank, 2 . 95-
inch, 6 or 3•pr.

13423
13438

3-pr.,	 Q-F•
Vickers

N I Do. Do. 43 Case, powder,
M.L. Half

20 Box, cartridge,
Q F., Blank

Do.

15182

8299
8440
9235

6-pr. N Iv 16 ozs.
Blank L.G.

Do. 37 Do. 20 Box, cartridge,
Q.F., 6-pr

.

Blank

Do.

14316 § 5944
16182

• '•-•4110.••• •+••••-•,—...t.	 • .40 ••••p .••
• .

Case, powder,
M.L. :—

10116
12986
14316
16182

6-pr.	 Q.F.
Reduced

C I 6 ow.
Blank L.G.

Paper
split

Felt wad, paper
cylinder and a
mil lboard wad
tied with silk
braid

144
60
28

Whole
Half
Quarter

20 Box, cartridge.
Q.F., Blank,
6-pr.

Do

Case, powder,
M.L. :—

15183 Do. C II Do. Felt wad	 and
leather - board

144
60

Whole
Half

20 Do. Do.

cup 28 Quarter

12986
16182
18334

6-pr.	 Q.F.,
H.M. Ships
"Swift-
sure " and

I lbs.
Blank F.G.

Felt	 and	 mill-
board	 wads
tied	 with silk
braid

80
30

9

Case, powder,
hLL. :-

Whole
Half
Quarter

With ca p, 2 .95-inch,
8 or 3-pr.

ot-n
cn

" Triumph '
Case, powder,

M.L. :.--

1 2985
16334

Do. N II 11 lbs.
Blank L.G

Mark 1

Do. 60
30
9

Whole
Half
Quarter

Special	 blank	 case
and	 Primer,	 Per-
cussion, Blank, 2 -96-
inch, 6 or 3-pr.

Case, powder,
ALL. :—

10899
10962
15182

2-05 • inch
Q.F.

L I 12 ow.
Blank L.G.

Felt wad 90
40
18

Whole
Half
Quarter

Do.



TABLE No. 3 7.—Blank Cartridges for Q.F. and Q.F.C. Guns and Howitzers—continued.

:4 fa
e 3

4 0
— —

16633

Nature
of

Gun.

.2
t I
z!

Mark
of

Cart-
ridge.

Charge.. Igniter, Cylinder.

Charges.	 •
Means of

closing mouth
of ease.	 e

Package.

Made up Cartridges.

Rentark‘.
ci

Package.

12-pr. Q.F.	 N
4 cwt.

I ,	 1	 lb.
Blank L.C.

Mark I

— Leather - board	 —
cup

Service pattern ease
with Primer, Per-
cusnion No. 1.

Case, powder,
M.L. :—

li

8915
9235

12250
12371

12-pr.	 Q.F.
8 cwt.

N I 14, lbs.
Blank L.G.

Si,
d rains

R.F.G. 2

Felt wad 50
20

Whole	 10
Half

Box, cartridge,'
Q.F. 12-pr.
8 cwt.

Service pattern ea.qe,
with Printer, Electric.

or Adapter.

14277
15182

Case, powder, '
M.L.

12250
12371

/2-pr.	 Q.F.
12 cwt.

C II Do. Do. Felt	 wad	 and	 65
leather - board	 30

Whole	 10
Hal f

Box. cartridge,
Q.E.	 12-pr.

Do,

14277 cup	 1	 11 Quarter 12 cwt.
Case, powder

M.L. :—
13167
14277

12-pr.	 Q.F.
18 cwt.

N I Do.	 I Do.	 Felt wad,	 split	 65	 Whole	 8
	paper ring and	 30	 1-Falf
	Box, cartridge,	 1)o.

Q.F.	 12-pr.
leather -	 rd	 11	 I art0I'	 IS cwt.
cup

Case, powder,
M.L. :—

14931 13-pr.	 Q.F. L I 1	 lb.
Blank L.0

Leather - board
cup

75
40
18

Whole
Half
Quarter

20 Box, cartridge
case, Q.F.
13• pr.

Service, pattern ease
and Primer, Per•
oussion No. 1.

§ 14859
Case, powder,

M.L. :—

15068 Do. L II Do. Do. 75
40

Whole
Half

20 Da Differs from Mark I
in	 dimensions	 of

18 Quarter charge only.
Case, powder,

M.L. :—

14931 18-pr. Q.F. L Do. Leather - board
cup and split

60
30

Whole
Half

20 Box, cartridge
case,	 Q.F.

Service pattern case
and	 Primer,	 Per-

paper ring 11 Quarter 18-pr.
§ 14859

cussion No. 1.

Case, powder,
M.L. :—

15068 Do. II Do. Do. 60
30

Whole
Half

20 Do. Differs from Mark I
in	 dimensions	 of

11 Quarter charge only.
Case, powder,

M.L. :—

10726
12029
14029

15-pr.	 Q.F. L Do. Felt wad 75
40
18

Whole
Half
Quarter

Service pattern ,Marks
I or II oases. with
cap.

15068 Case, powder,
M.L. :—

13540 4-inch Q.F.
or Q F.C.,
Marks I to
III* guns

C 1.11 3 lbs.
Blank L.G.

8/1
drams

R.F.G.'

Asbestos lid	 .. so
12

5

Whole
Half
Quarter

8 Box, cartridge,
Q.F. 4-inch,
Marks I to

guns

Service pattern, case,
with Primer, Eleotrie,
Large, or Adapter.



Means of
closing mouth

of case.

Charges.

Package.

Cylinder.
d

Do.

12
6

30
12
6

15
6

15
5

81
drams

R.F.G. 1

Asbestos Lid

Do.	 Do.

Do.	 Do.

Dished lid and
wad

Lid

Dished lid and
wad

Do.

Box, cartridge,
Q.F. 4.7-
in oh, Marks
I to Irk
guns ; also

Boxes, cart-
ridge, Q.F.
4.7 - inch,
Naval Outfit
and Naval
Transport

Box, cartridge,
Q.F. 6-inch ;
also

Boxes, cart-
ridge, Q.F.,
Naval Outfit
and Naval
Transport

6

4

4

Case, powder,
M.L. :—

Whole
Half
Quarter

Whole
Half
Quarter

Case, powder,
M.L. :—

Whole
Half

Whole
Half

TABLE No. 37.—Blank Cartridges tor Q.F. and Q.F.C. Guns and Howitzers—continued.

Nature
of

Gun.
Igniter.a

Mark
of

Cart-
ridge.

Charge.

 

to

 

Made up Cartridges.

.
Package.

Remarks.

N

L

II

8i
drams

4-ineh Q.F.
or Q.F.C.,
Marks I to
III* guns

4-inch, Mark
IV gun

4-inch, Mark
V gun

4-5 - inch,
Q.F.
Howitzer

Do.

3 lbs.
Blank L.G.

Do.

Do.

- Felt wad and
leather - board
cup

- Split	 leathor
board ring and
leather - board
cup

•
- Split paper ring

	

and	 leather-
board cup

Leather - board
oup

Do.

30
12

5

go
42
17

Case, powder,
M.L. :—

Whole
Half
Quarter

Case, powder,
M.L.

Wkole
Half
Quarter

  

Bog, cartridge,
Q.F. 4-inoh,
Marks I to
III* guns

Box, cartridge,
ease, Q.F.,
4.5 - inch
Howitzer

14459

16639

15434

16303

C

N

IV

I

I

I

8

10

Service pattern ease,
with Primer, Electric,
Large, or Adapter.

Service pattern ense,
with Primer, Per-
cussion No. 1.

Do.

Do.

10	 Hasa felt jacket over
charge.

   

C Iv

C V

C	 IN'

C V

 

13540 4.7 - inch
Q.F. Marks
I to IV*

Do.

6-inch Q.F.

Do.

3 lbs.
Blank I,.G.

15886

13.140

14065

Do.

7 lbs.
Blank LA

Do.

                     

Service pattern case,
and Primer, Electric,
Large, or Adapter.

Do.

Do.

Do.
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SECTION F.—DRILL CARTRIDGES FOR Q.F. GUNS (FIXED
AMMUNITION).

CARTRIDGE, DUMM, Q.F., 1-PR., MARK IICI•

The cartridge is made of brass of the same size as the Service case,
but the rim is milled. It is prepared at the base to take the " Primer,
Percussion, Dummy, Q.F. Cartridges, No. 2, Mark I. (See Fig. 146.)

Two holes, '375 inch in diameter, are bored through the case, so
that it can be readily distinguished. It is fitted with a hollow- teak
block, which contains a lead core, by means of which the weight is
adjusted. The teak block is held in the case by three brass screws
which are long enough to enter the lead core and so secure it in
position.

The portion of the teak block projecting from the mouth of the
case is shaped like a common shell.

Fig. 146.
PRIMER, PERCUSSION, DUMMY, Q.F. CARTRIDGES, NO. 2, MARE IICI,

6-, 3-, AND 1-PR.

Scale =

PRIMER, PERCUSSION, DUMMY, Q.F. CARTRIDGES, No. 2, MARE I I C I ,
6-, 3- AND 1-PR.

The primer consists of a metal body about 1 . 1 inch long having
a flange at the base, above which the primer is screw-threaded for - 35
of an inch, the remainder of the body being plain.

The body is bored out internally, the recess terminating in a
tapered portion at the base. Inserted from the front of the primer
is a tapered piece of hard rubber, which is kept back in the base of
the recess by a• steelspring.

The spring is kept compressed by a metal screwed cap, which
screws into the front end of the primer.
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CARTRIDGE, Q.F.. 6-PR., DUMMY DRILL, MARK III f C I .

CARTRIDGE, Q.F., 3-PR., DUMMY DRILL, MARK III I C 1 •

These cartridges consist of a Service pattern case which is milled
around the rim.

They are prepared at the base to receive the " Primer, Percussion,
Dummy, Q.E. Cartridges, No. 2, Mark I." (See Fig. 146.)

Four holes, 1 inch in diameter, are bored through the case.
The case is fitted with a hollow teak block, which is secured by six

screws. The portion of the teak block projecting from the mouth
of the case is shaped like a common shell.

CARTRIDGE, DUMMY, Q.F., 18-1.R., MARK II I L I •

CARTRIDGE, DUMMY, Q.F., 13-PR., MARK

To Practice Fuze Setting.

These cartridges are empty Service cases having four holes bored
through the body and three holes bored through the base.

Each case is fitted with a beech wood block having a central per-
foration.

A steel bolt shaped at the base like the " Primer, Percussion, No. 1.
Mark II " passes through the beech block and screws into the base
of the shell.

The shell consists of a Service pattern body, filled with dust shot
and lead ash.

It is fitted with a 2-inch fuze-hole bush and a " Plug, fuze-hole,
2-inch, No. 1, Mark II."

The shell is inserted into the mouth of the case, the wood block
acting as a support.

The shell is secured by indenting or coning, according to Mark of
shell body used ; also by the steel bolt, which is screwed up tight and
secured by stabbing at the base.

CARTRIDGE, DRILL, Q.F., 3-nccH (MARK I) J C

The cartridge consists of a metal base 2 inches long, shaped like
the base of the cartridge case, and milled around the rim.

Into the base is fitted, and secured by brass pins, a hollow teak
block, shaped externally to represent both the body of the case and
shell_

A metal top is secured by brass pins to the teak block to form the
head of the shell. The metal top is prepared to receive fuzes of the
2-inch gauge or the " Plug, fuze-hole, 2-inch, No. 2, Mark II."

A steel bolt passes through the hollow teak block and further
holds the metal base and top together.

(n 11123)	 2 If 2
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CARTRIDGE, DRILL, Q.F., 2 - 95-mcn, MARK II L I .

The cartridge consists of a Service pattern case, having three holes
'5 inch diameter bored through the base.

Into the base is fitted a " Primer, Percussion, Dummy, Q.F.,
Cartridge, No. 4, Mark I," which differs from the No. 2 primer
(Fig. 146) only in being slightly larger in diameter from the top of the
screwed portion to the base.

The case is fitted with a wood block of the same dimensions as a
shrapnel shell. The wood block is secured to the case by three screws.

A G.S. fuze-hole bush is fitted to the top of the wood block, being
secured by a 2i-inch iron screw.

DRILL CARTRIDGES, SEPARATE AMMUNITION.

(Plate C.)

CARTRIDGE, Q.F., 12-FR, OF 12 AND 8 CWT., MARK IV I C I -

CARTRIDGE, Q.F., 12-PR. OF 18 own, MARK II NI.
CARTRIDGE, Q.F., 14-PR., MARK II NI.

CARTRIDGE, Q.F. OR Q.F.C., 4-racia, MARKS I TO III* GUNS, MARK IV
I L I .

CARTRIDGE, Q.F., 4' 7-Irsicn, MARK VI I C 1 . MARK III L I •
CARTRIDGE, Q.F., 6-INCH, MARK IV I C .

The above Drill cartridges are made of wood with metal ends
which are secured to the teak by brass screws, and a central tube
which is screwed into the primer end by being passed down from the
opposite end of the cartridge and secured by a nut ; this tube is to
enable the electrical testing of primers and tubes to be carried out.
The cartridge is brought up to weight by a lead cylinder under the
metal top. The base is prepared for the adapter or primer in the
usual way, and to facilitate handling the cartridge the base flange
is milled

The earlier Marks of the above Drill cartridges and the latest Mark
of Q.F. or Q.F.C., 4-inch, for Naval Service (i.e., Mark V) are fitted
with a central rod instead of a central tube.

CARTRIDGE, Q.F., 4-INCH, MARK IV Gus, MARK I.

CARTRIDGE, Q.F., 4-INCH, MARK V GUN, MARK I.

The above Drill cartridges are made of teak with metal ends
secured by brass rivets.

A metal rod passes through the centre of the teak block, and is
secured and riveted to the metal ends ; in a recess in the centre of
the base is fitted a small plug of hard rubber for the firing pin to
impinge against.

The cartridge is brought up to the same weight as a Service cart-
ridge with lead.
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CARTRIDGE, DRILL, Q F., 4 . 5-INCR HOWITZER, MARK I L S .

The Drill cartridge consists of a Service cartridge case filled with
a wood block which is secured by three screws through the base of
the case. Four holes are bored through the walls, and three smaller
holes through the base of the case to facilitate identification. The
word " DRILL " is also stamped on the base.

The base of the cartridge is fitted with a dummy primer containing
a hard rubber coned plug in the head held in position by a screwed
plug.

CARTRIDGE, DUMMY, Q.F., 4' 5-INCH HOWITZER, MARK I 1 L I .

The Dummy cartridge is for instructional purposes and consists
of a charge made-up to represent the Service charge, enclosed in a
Service cartridge case having holes similar to the Drill cartridge, the
case being closed with a leatherboard lid.

The portions of the charge are leather covered and marked " ONE "
to " FIVE," as the case may be, on the upper surface.

It is fitted with a Dummy primer.

CARTRIDGE, DRILL, Q.F., 15-PR., MARK I

The Drill cartridge consists of a Service case lined with teak.
It is closed at the' mouth with a lid soldered to the case.

The base of the cartridge is fitted with a dummy primer containing
a spiral spring and rubber pad for the firing pin to impinge against.
Two holes are bored through the cartridge, at right angles to each
other, to facilitate identification.

SECTION G.—PACKING OF Q.F. AMMUNITION.

(i) Service fixed ammunition
(ii) Service separate ammunition
(iii) Blank ammunition for Q.F. guns

}Boxes for

(I) PACKING OF FIICED AMMUNITION. BOXES FOR Q.F., 1-PR. POM-POM.

Box, Ammunition, Q.F., 1 -pr., 50 rounds, Mark .11 CI is of deal,
with elm ends, having cleats and copper wire handles. The lid is fastened
by a hasp and turnbuckle. The box is provided with a lining of tinned
steel, having three diaphragms and a lid. The diaphragms are per-
forated in 50 places ; the lid of the lining fits into a luting groove.

Boxes, Cartridge, Q.F., 12-pr., 8 cwt. or 1-pr., Marks I* to II* 1 N .
—These early Marks of 12-pr. 8 cwt. boxes have been approved for
use in packing Q.F., 1-pr. ammunition for Naval Service. They hold
50 rounds in two belts.

For description of these boxes, see page 490.
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BOXES FOR Q.F., 6- AND 3-PR. AMMUNITION.

The latest boxes for 6- and 3-pr. ammunition are :—

Wood ; tinned copper lined ; to hold
11.

Wood ; zinc lined ; to hold 11.
Wood ; tinned copper lined ; to hold

9 ; H.M.S. " Swiftsure " and
" Triumph."

Wood ; tinned copper lined ; for
lyddite shell ammunition ; to hold 16.

Wood ; tinned copper lined ; for steel
shell or practice ammunition ; to
hold 16.

Wood ; zinc lined; for steel shell or
practice ammunition ; to hold 16.

Wood ; tinned copper lined ; for
lyddite shell ammunition ; to bold
16.

Wood ; tinned copper tined ; for steel
shell or practice ammunition ; to
hold 16.

BoxEs, AmistuNiTrox, Q.F. :—
6-pr. Naval, Mark VII	 ... N

G-pr., Mark VI	 ...	 C
6-pr. Special, Mark IV

	
N

3-pr. Naval, No. 2, Mark I ... N

3-pr. Naval, No. 1, Mark IX... N

3-pr., Mark VIII C

3-pr. Vickers, No. 2, Mark I... N

3•pr. Vickers, No. 1, Mark II N

The boxes are made of teak or mahogany, with a lid working
on gunmetal hinges and fastened by a hasp and turnbuckle of the
same material, the latter being secured by a short lanyard of white
line. Two strong cleats secured by copper rivets extend across the
front and back and to these are attached handles of copper wire,
24 inches long, and covered with leather at the upper portion. These
cleats also strengthen the box.

The latest Marks of Naval boxes are fitted with a tinned copper
lining.

The earlier Marks of Naval boxes and all Land Service boxes are
fitted with a zinc lining. Naval boxes having zinc linings are to be
fitted with tinned copper ones when the stock of zinc linings is used
up. When tinned copper linings arc fitted to boxes which originally
had zinc ones, a star is added to the numeral.

The linings have a channel formed round the top to receive luting
and so make a watertight joint. The linings are closed by a lid,
having a flanged edge to rest in the luting channel. Two diaphragms
are soldered to the inside of the lining.

These diaphragms are perforated to support the number of cart-
ridges which the box will hold. Underneath the lower diaphragm
is a wood bottom, consisting of a separate section for each round,
each of which has a recess lined with metal to take the point of It
projectile. These sections are kept in position by a thin zinc plate
soldered to the lining, and are capable of slight lateral movement so
as to accommodate themselves to the points of the projectiles.

Earlier Marks of 6- and 3-pr. ammunition boxes differ from the
above only in small details, and they are brought up to the latest
pattern when passing through Ordnance Factories for repair, one or
more stars being added to the numeral.
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The wooden boxes are painted inside and out as under. The
linings are neither painted nor varnished :-

6-pr. Boxes are painted stone colour.
3-pr. Boxes, containing steel shell, filled gunpowder, or practice

ammunition are painted lead colour.
3-pr. Boxes, containing lyddite shell ammunition, are painted

yellow.
6- or 3-pr. Boxes, containing practice ammunition, have the lids

painted yellow.

Fig. 147.

BOX, AMMUNITION, 6-PR., Q.F.

Q.F., 2'95•INCH AMMUNITION BOXES.
Q.F: , 2'95-inch : Pack transport.—No. 1 box takes 6 shrapnel or

6 case shot ; No. 2 box takes 4 double shell ; No. 3 box takes 6 star
shell.

Man transport.—" A" box takes 3 shrapnel, " B " box 2 double
shell, " 0" box 3 case shot, " E " box 4 star shell.
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Q.F., 13- AND 18-PR. AMMUNITION BOXES.

The latest Marks of 13- and 18-pr. ammunition boxes are :-
Box, AlliatrwrioN, Q.F., 13-PR., MARK III I L I •
Box, AMMUNITION, Q.F., 18-pa , MARK III I L I •

The boxes are made of deal with elm ends, and are provided with
a cleat and galvanised iron wire handles at each end.

For India and East and West Africa, the boxes are to be made
of teak throughout.

Steel strap bolts, with hexagonal nuts for securing the lid, are
attached near each end of the box. Fittings are provided to carry
four complete fuzed rounds with fuze covers in each box.

The boxes are not fitted with tinned iron linings, and are unpainted.

Fig. 148.

BOX, AMMUNITION, Q.F., 18-PB.

The Mark H boxes were slightly longer and were provided with
fittings to take the four plugged rounds, and four fazes in tin cylinders
or four fuzed rounds with fuze covers.

The Mark I boxes differed from either Mark II or III in being lined
with tinned iron.

3-INCH AMMUNITION BOXES.
BOXES, AmmuNrrioN, Q.F., 3-INCH, Lon), MARK IILI.

The box is made of teak throughout.
The sides are provided with top, bottom and vertical battens.
Gunmetal brackets, with studs and wing nuts for securing the

lid, are let into the top and vertical battens.
The lid is provided with brass strengthening strips and wood

battens, and is fitted with two brass T-shaped handles for removing
the lid.

The box is fitted with two copper wire lifting handles.



The box and the lid are lined with zinc. The body lining projects
slightly above the body of the box, and has a rounded edge which fits
into a luting groove formed in the lining of the lid.

Each box is provided with internal fittings to carry four complete
rounds.

Paint.—The boxes are painted stone colour for shrapnel shell
ammunition, and yellow for high explosive shell ammunition.

Box, AMMUNITION, Q.F., 3-INCE, NAVAL, MARK I INI•

The Naval 3-inch box differs from the Land Service one in having
a sliding locking plate for securing the lid instead of wing nuts. It
is also fitted with a copper wire handle at one end in addition to
the handles on the side, for the purpose of hoisting the boxes from
the ammunition room to the gun floor.

(ii) PACKING of Q.F., SEPARATE AMMUNITION.

Cartridges for the Q.F., 12-pr., 14-pr., 15-pr., 4-inch, 4'7-inch
and 6-inch guns are packed in "Boxes, Cartridge."

There are four sizes of boxes for the 12-pr. cartridges :-
The 12-pr. of 4 cwt. box, which holds 8 cartridges, packed

vertically.
The 12-pr. of 8 cwt. box, which holds 10 cartridges, packed

horizontally.
The 12-pr. of 12 cwt. box, which holds 10 cartridges, packed

horizontally.
The 12-pr. of 18 cwt. box, which holds 8 cartridges, packed

horizontally.
The 14-pr. box holds 10 cartridges, packed horizontally.
The 15-pr. box holds 22 cartridges, packed vertically. (15-pr.

cartridges are also issued 40 in a case, powder, metal lined, whole,
packed horizontally.)

There are three sizes of boxes for the 4-inch cartridges :-
The 4-inch, Marks I to III* and Q.F.C. gun box, which holds

8 cartridges, packed horizontally.
The 4-inch Mark IV gun box, which holds 6 cartridges, packed

vertically.
The 4-inch Mark V gun box, which holds 6 cartridges, packed

vertically.
There are two sizes of boxes for the 4'7-inch cartridges :-
The 4' 7-inch Marks I to IV* gun box, which holds 6 cartridges,

packed horizontally.
The 4' 7-inch Mark V gun box, which holds 4 cartridges, packed

horizontally.
The 6-inch box, which holds 4 cartridges, packed vertically.
For Land Service the boxes, with the exception of the 15-pr. box

described on page 490, are painted Service colour, and the lids of all
the later Marks are secured with winged nuts ; for Naval Service
they are painted stone colour, and the lids of all the later Marks are
secured by a looking plate engaging with bolts on the box.
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Q.F., 12-PR. BOXES.

The latest Marks of Q.F., 12-pr. boxes are :—
Box, CARTRIDGE, Q.F., 12-PR,, 4 CWT., MARK II I NI •
Box, CARTRIDGE, Q.F., 12-FR., 8 CWT., MARK IV NI •
Box, CARTRIDGE, Q.F., 12-PR., 12 CWT., MARK III I NI .
Box, CARTRIDGE, Q.F., 12-PR., 12 CWT., MARK III I L I -
Box, CARTRIDGE, Q.F., 12-PR., 18 OWL, MARK II I NI .

These boxes are generally similar in construction. They differ
in dimensions and in the number of packing pieces and lifting bands.

The Box, Cartridge, Q.F., 12-pr. of 12 mt., Mark III I L I is
described in detail, and is illustrated in Fig. 149.

The box is made of teak or mahogany, with strengthening battens
along the sides, top and bottom. Two wire handles are secured to the
upper battens. Four gunmetal plates are attached to the upper
battens, and hinged to these plates are studs carrying wing-nuts.
The body has a zinc lining, the top edges of which project slightly
above the box.

The lid is lined with zinc, and in it a luting groove is formed, into
which the top of the lining fits. It is strengthened by battens. Four
slots are cut in the edge, and strengthened by metal plates for the
wing-nuts to screw down on.

A T-shaped lifting handle is secured to each end of the lid by
split pins. Formerly rope handles were attached to the ends of the
lid for the purpose of removing the lid from the box. Copper wire
lifting handles are provided for lifting the boxes. Formerly rope
handles were used for Land Service boxes.

Packing pieces are provided, fitted with brass spring cups to fit
over the mouth of each cartridge.

Hemp lifting bands are provided where the cartridges are packed
horizontally to facilitate their removal from the boxes.

(The latest Naval boxes have tinned copper linings. Earlier
Naval boxes have zinc linings, but will be fitted with tinned copper
linings when the stock of zinc ones is used up, a star being added to
the numeral of the box when this change takes place.)

The Naval boxes have the Iids secured by a sliding locking plate,
having four arms which engage with a slot in each of four studs fixed
to the body of the box.

The locking plate is moved by an eccentric turned by means of a
special key.

THE Q.F., 14-PR. Box.

The latest Mark of 14-pr. Box is the Box, Cartridge, Q.F., 14-pr.,
Mark, II I N , which is similar to the Q.F., 12-pr. Naval boxes.

Q.F., 15-pR. Box.

Box, Cartridge, Q.F., 15-pr., Mark /I L J is made of deal with
cleats and copper wire handles, the top and bottom secured by tinned
iron screws. It is lined with tinned iron and is fitted with two dia-



phragms, perforated to take the 22 cartridges which the box contains.
A thick piece of feIt is placed above and below the cartridges ; the
lining is closed with a lid of tinned iron soldered on.

Fig. 149.
BOX, CARTRIDGE, Q.F., 12-PR. OF 12 CWT., MARK III.

(LAND SERVICE BOX.)

Q.F. OR Q.F.C., 4-INCH BOXES.

The latest Marks of Q.F. or Q.F.C., 4-inch boxes are :-
Box, CARTRIDGE, Q.F., 4-INCH, LAND, MARK I I L

Box, CARTRIDGE, Q.F., MARKS I TO III* OR Q.F.C., 4-INCH GUNS,
NAVAL, MARK IV I N I •

Box, CARTRIDGE, Q.F., 4-INCH, MARK IV GUN, MARK It N I:

Box, CARTRIDGE, Q.F., 4-INCH, MARK V GUN, MARK IINI.

The two first-named boxes are generally similar to those for the.
Q.F., 12-pr. guns, described on page 490, differing only in dimensions
and detail of packing pieces and lifting bands.
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The two last-named are stronger boxes, the lids being strengthened
top and bottom by brass strips.

Since the cartridges are packed vertically, lifting bands are not
required.

Q.F., 4 ' 7-rxen BOXES.

The latest Marks of 4 . 7-inch Q.F. boxes are :-
Box, CARTRIDGE, Q.F., 4 • 7- INCH, MARKS I TO IV * GUNS, MARK

II L •
Box, CARTRIDGE, Q.F., 4 . 7-INCH, NAVAL OUTFIT, MARK III I N I •

Box, CARTRIDGE, Q.F., 4' 7-INCH, MARK V GUN, MARK II LI•
The 4 - 7-inch boxes differ from the 12-pr. boxes described on

page 490 only in dimensions and detail of packing pieces and lifting
bands.

Q.F., 6-INCH BoxEs.
The latest Marks of 6-inch Q.F. boxes are :—

Box, CARTRIDGE, Q.F., 6-rmon, MARK III I L I .
Box, CAnrainoE, Q.F., 6-rNca, NAVAL CORDITE, MARK IV I N I -

The 6-inch boxes differ from the 12-pr. boxes described on page 490
only in dimensions and detail of packing pieces.

The cartridges being packed vertically, lifting bands are not
required.

The packing pieces for 6-inch Q.F. cartridges are of two kinds and
are known as :-

	No. 1 for flat lids.	 No. 2 for concave lids.

BOXES, AMMUNITION.

The ammunition for 4 5-inch Howitzers and 4' 7-inch guns on
travelling carriages is carried in " Boxes, Ammunition."

Q.F., 4'5-mon HOWITZER Bo XES,

	Box, AMMUNITION, Q.F.,	 HOWITZER, SHRAPNEL, MARK II

L .
Box, AMMUNITION, Q.F., 4 . 5-iNon HOWITZER, LYDDITE, MARK I

II.J.
The ammunition boxes for the 4'5-inch Howitzer are made of

deal with elm ends. Wood cleats and galvanised iron wire handles
are provided at each end of the boxes. Steel strap bolts, with
hexagonal nuts for securing the lid, are secured near each end. The
boxes are not painted, and are fitted internally to hold the following :-

The box for shrapnel shell holds 2 shrapnel, plugged or fuzed,
2 cartridges each in a tin box (see page 451), and, if the shell are
carried plugged, 2 T. and P. fuzes in tin cylinders.

The box for lyddite shell holds 2 lyddite shell, plugged, 2 cart-
ridges, each in a tin box (see page 454), and 2 fuzes, each in a tin
cylinder.



Q.F., 4 - 7-I-Nen BOXES.

Box, AMMUNITION, Q.F., 4'7-INCH. CONVERTED, SHRAPNEL, MARK I
L]

Box, AMMUNITION, Q.F., 7-INCH, CONVERTED, LYDDITE, MARK I
I L I .

The "Boxes, ammunition, Q.F. 4 . 7-inch, converted," " shrapnel,"
and " lyddite," are Mark II " Boxes, cartridge " fitted to hold 3 cart-
ridges and 3 fund shell of any Mark, but all the shell in one box are
to be of the same Mark. These converted boxes have been designed
to enable a number of fazed shell to be carried in the ammunition
wagons of the Q.F., 4 - 7-inch Territorial Batteries.

(iii) PACKING OF Q.F. BLANK CARTRIDGES.

In some instances blank cartridges are issued filled, while in others
the components are issued and are made up by the unit requiring
them.

The brass cases for Q.F. blank cartridges, whether filled or empty,
are issued in boxes ; certain guns have special boxes for blank cases,
as shown below ; the others use the ordinary Service ammunition
boxes.

Paint.—Boxes containing blank cartridge or blank charges are
painted red.

Q.F., 6-pa.--Box FOR BLANK CASES.

Box, Cartridge Cases, Q.F., 6-pr., Mark II, blank is made of deal,
with elm ends, having cleats and rope handles ; the lid is hinged
and fastened by a hasp and turnbuckle in front. The box is fitted
with two mahogany fittings, perforated with 20 holes for the cases,
which stand base upwards. The underside of the lid is recessed so
that safety clips may remain on the bases of the cases.

Printed instructions for filling, and lithograph showing method
of filling, are fixed on the inside of the lids of these boxes.

Q.F., 3-rs..—Box FOR BLANK CASES.

Box, Cartridge Cases, Q.F., 3-pr., Mark 1, blank, is similar to the
6-pr. box, but is slightly smaller.

Q.F.,	 VICKERS.—Box FOR BLANK CASES.

" Box, Cartridge, Q.F., Blank, 3-pr., Vickers, Cartridge cases,
converted," to hold 20.

This box is converted from the "Box, Cartridge cases, Q.F., 6-pr.,
Mark II, Blank," described above. The Conversion consists of remov-
ing the existing diaphragms and substituting others suitable for the
Vickers' cases.
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Q.F., 13 AND 18-PR.—Box FOR BLANK CASES.

The cases are issued in :-
Box, Cartridge case, Q.F. ; 13-pr. }Wood, to hold 20 cases

The boxes are fitted with hinged lids secured by hasps and turn-
buckles, and with wire rope lifting handles. The interior of each
is fitted with partitions to form a separate compartment for the cases.

Instructions for making up the cartridges are affixed to the lid
of each box.

Q.F., 4' 5-rseir HOWITZER. —Box FOR BLANK CASES.

The Box, Cartridge case, Q.F., 4'5-inch Howitzer, Mark IILI is
converted from the Mark I box for Shrapnel Ammunition (§ 15434)
by the removal of the internal fittings and the substitution of a wood
frame to take 10 cases on edge in two rows.

Instructions for making up the cartridges are affixed to the lid
of the box.

STORAGE OF Q.F. AMMUNITION.

(1) Q.F. ammunition filled with cordite and fitted with a percussion
cap or a percussion primer, viz. :—

All fixed ammunition,
Q.F., 12-pr. of 4 cwt.,
Q.F., 15-pr.,
Q.F., 4-inch, Marks IV and V guns,
Q.F., 4 . 5-inch Howitzer,

are classified for storage in Group HI, Division HA, Blank Ammunition
powder for the above guns, in Group III, Division Hs.

(2) All other Q.F. ammunition fitted with an adapter or electric
primer when filled cordite in Group III, Division IIIA. When filled
with powder, in Group III, Division IIIa.

Pf	 /5	 „ Q.F., 18-pr.	 for blank with clips.
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CHAPTEIt Van
CARTRIDGES, IMPULSE, TORPEDO.

Cartridges, impulse, torpedo, with the exception of those for
H.M.S. " Triumph " and " Swiftsure," are only used for firing torpedoes
from above water tubes, and are all similar in construction, differing
only in the weight of propellant and minor details, see Table 38.

The latest cartridge for 21-inch, Mark II torpedoes is described
in detail.

CARTRIDGE, IMPULSE, TORPEDO, 10 OZ., MARK IA f N .

(Plate CI.)

The cartridge consists of a brass case (a 3-pr. Q.F. case cut down) ;
a i-inch hole is bored in the base and bushed. Into this bush is
screwed a brass tube which reaches to within I inch of the mouth of
the case. The walls of this tube are perforated near the front end,
the end itself being closed by a brass disc spun in. The other end of
this tube is prepared to take a Tube, impulse, torpedo. In the base
of the case is a filling-in piece of wood which is prevented from moving
forward by a split brass ring snapped into a recess cut in the tube.
The charge consists of alternate layers of pebble powder and R.L.G. 2,
the latter contained in circular muslin bags. The mouth of the case
is closed by a millboard disc, covered with shellac, held in place
by the mouth of the case being turned over.

Cartridges, impulse, torpedo, are issued one in a hermetically
sealed tin cylinder with tear-off band. Ten cylinders in a wood box.

CHARGE, IMPULSE, TORPEDO, 2 LB. CORDITE, MARK II N I .

The above charge is special for H.M.S. " Swiftsure " and
" Triumph," for 18-inch submerged tubes.

The charge consists of short lengths of cordite, sizes 15 and 20,
contained in a muslin bag choked with silk sewing.

A separate igniter is used.
The igniter consists of 1. or. cordite, size 10, cut to 11-inch lengths,

and / oz. of S.F.G. 2, enclosed in a flat Japanese silk bag.
The igniter and charge are inserted into a special brass case (similar

to the Q.F., 12-pr., 12 cwt. case, but longer), which is fitted with a
bronze adapter.

The charge is fired by an electric wireless " P " tube.
The charges and igniters are issued separately, wrapped in brown

paper, in metal-lined cases.
The Mark I charge differed from the above by having the igniter

attacked to it.
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TABLE 38.—Cartridges, Impulse, Torpedo.

Mark. Charge. No. packed. Package. Remarks.

IA 10-oz.	 pebble
and R.L.G.'

10 in cylinders
No. 112.

Box, cartridge,
Impulse, Tor-
pedo, 21-inch.

For	 21-inch,
Mark II Tor-
pedo.

I 10-oz.	 pebble
and R.L.G.'

10 in cylinders
No. 112.

Box, cartridge,
Impulse, Tor-
pedo, 21-inch.

For	 21-inch,
Mark II Tor-
pedo. No split
brass collar on
central tube.

I 9-oz.	 pebble
and R.L.G.'

10 in cylinders
No. 112.

Box, cartridge,
Impulse, Tor-
pedo, 21-inch.

For	 21-inch,
Mark I Tor-
pedo.

I 8i-oz.	 pebble
and R.L.G.'

10 in cylinders
No. 96, Mark
H.

Box, cartridge,
Impulse, Tor-
pedo, 18-inch,
Marks Ix and
II.

For	 18-inch,
Marks VII
and	 VIP,
and	 18-inch,
Weymouth,
Mark I Tor-
pedoes.

I 71-oz. pebble
II 7i-oz. pebble

I

I

and R.L.G.'
6-oz..	 pebble

and R.L.G.'
5i-oz. pebble

and R.L.G.'

10 in cylinders
No. 96, Mark
I.

Box, cartridge,
Impulse, Tor-
pedo, 18-inch,
Mark P and

For	 18-inch,
Marks	 I' to
VI'S H Tor-
pedoes.

II 4i-oz. pebble ... 10	 in cylinders
No. 95.

Box, cartridge,
Impulse, Tor-
pedo, 14-inch,
Marks P and

For	 14-inch
Torpedoes.

IL
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CHAPTER XIX.---1HPLEMENTS, STORES, &c., USED IN
CARRYING OUT LABORATORY WORK.

In this chapter the implements, &c., used in carrying out /aboratory
work are described in alphabetical order.

This list also includes those stores which come under the heading of
" Tools, re-forming cartridges, Q.F. and Q.F.C." and " Fuze keys"
used by Inspecting Ordnance Officers.

Adze, cooper's, magazine.—This is an ordinary metal adze ; it is
used for heading, unheading, and hooping powder barrels.

Bar, lifting, shell, Mark I, is for use with shell holders in labora-
tories. It consists of a steel bar about 2 feet long with a central hole
for the hook of the raising tackle, and three holes at each end, to any
of which can be attached a shackle holding chains about 3 feet. long.

Fig. m.
BAR, LIFTING, SHELL, MARK I.

Scale I.

Method of use.

Place the holder over the nose of the projectile, and fix it at the
centre of gravity, by means of the screws and spanner supplied with
the holder. Pass the bottom loops (a) of the chain on the bar over
the trunnions of the bolder, adjusting the chains so as to keep them
parallel by attaching the shackles (b) in the required holes (c). The
raising tackle will then be hooked in the bar at (d), and the projectile
lifted and placed in position.

(n 11123) 2
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Blocks, Nos. 1 and 2, Mark I J C I are cubical blocks of wood
measuring 1 foot each way, bored out to take the heads of the pro-
jectiles. No. 1 is for 12-inch calibre and above, No. 2 is for 8-inch
to 10-inch calibre. They are intended for use in laboratories and
shell filling rooms, a hole being made in the floor to receive the block,
so that it will lie flush with the floor.

Fig. 151.

BLOCK, NO. 1, MARK IICI.

Section on KK.

Plan.

When not required for use, the block will be inserted in the floor,
with the hole for shell downwards. 1. Two recesses are provided in
the sides of the cavity, and a bar across the hole in the bottom (see
drawing) to facilitate lifting the block out of the floor.

Blocks for projectiles under 8-inch will be made locally as required,
no fixed size being necessary, as they will stand on the floor or a
bench at a most convenient height.

Block., No. 3, Mark I L I is made of hard wood, wedged shaped
and hollowed out to receive the projectile. The base of the block is
grooved as shown in sketch to grip the floor when the projectile is
being up-ended.

Fig. 152.

MOCK, NO. '3, MARK I r L I.



They are used for fixing base fuzes in shell 91-inch calibre and
above, except when using No. 14 projectile barrow.

Block, No. 4, Mark I t B t is similar to the No. 3 block, but is
intended for use with 9 . 2-inch projectiles only, in conjunction with
the No. 14 projectile barrow - for guns on Mark V mountings.

Bearer, cartridge cylinder, Mark is an ash stave 4 feet
long, 1 inch thick, 21.1-, inches broad in the centre, tapering off to each
end. It has three grooves cut in the side near the centre to take the
handles of the cartridge cylinders. The bearer is also used as a lever
in unscrewing and screwing home the lids of the cylinders.

Brush, fuze-hale, Mark Ile! .—This is a small cylindrical shaped
brush fitted with a copper wire handle about 3 . 75 inches long. It is
issued for cleaning the fuze-holes of 3 and 6-pr. Q.F. shell when
breaking up ammunition.

Fig. 153.

DISC, CLEANING FUZE-HOLE, MEDIUM, 2'1-INCH DIAMETER.

Brush, primer hole, Mark I ICI is similar to the above. but
larger. It is used for cleaning the primer holes of Q.F. cartridges
previous to filling.

Brace, magazine, Mark II, with bit, is for use in removing screws
of powder and cordite cases, &c., for which the " Driver, screw,
magazine " is not suitable. The bit is made of phosphor bronze and
is fixed to the brace by a set screw.

Chisel, preparing cannelures, Mark I, is made of steel, about
6 inches long and '4 inch wide at the point, which is slightly curved.

It is intended for undercutting the cannelures of the early type
of broad Vavasseur driving-bands to take augmenting strips.

Chisel, metal, Mark I.—This is a cross-cut chisel about 7 inches
long and I inch wide, and is intended for cutting out the lead rings
and base discs from shell.

(n 11123)	 2 12
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Discs, cleaning, fuze holes, medium, Mark I, for shells taking
medium base fuze, and Discs, cleaning, fuze holes, large, Mark I, for
shell with large base fuzes. These are made of phosphor bronze
formed with a stein which is shaped at the end to fit the " brace
magazine," and are for use in cleaning the recess for the flange of the
base fuze in the bases of shells.

Drift, G.S., long, Mark I is a round piece of boxwood about 4 inches
long ; the lower portion for a length of 1'6 inch is coned to fit the
G.S. fuze hole. It is used for inserting G.S. wads in shrapnel shell,
4 inch, Marks IV to VI, and 4'7-inch, Mark IV.

Drifts, Q.F., 12-pr., 4-inch, 41-inch, and 6-inch are rings of
gunmetal, the lower edge being reduced and bevelled inside. They
are intended for use with the white metal lids when inserting the
latter into the mouth of the cartridge case.

Drifts, Q.F., blank, 6-pr., 12-pr., 13-pr., 18-pr., and 4-inch are
made of wood cylindrical in shape, and are used in driving the leather-
board cups into position in the cartridge case in making up blank
ammunition for the above guns.

Drifts, 6- and 3-pr., Q.F., are bars of wood about 2 feet long, used
for turning 6- and 3-pr. cases in the rectifying press.

Driver, grummet, Mark I, is made of hard wood, and is used in
the L.S, for removing the early pattern of rope grummets from pro-
jectiles with gas-check driving-bands.

Driver, cooper's, socket, metal, with wood handle, is used in con-
junction with the " Adze, cooper's, magazine " in removing the hoops,
&c., from powder barrels.

Funnels, shell, copper, are issued in two sizes (large and small).
They are intended for use in filling shell which have their bursting
charges in bags.

Funnels, cartridge, are made of copper, similar to, but larger than
" Funnels, shell " ; they were introduced for filling cartridges with
granulated or cubical powder.

Gauges, cartridge, ring, consist of rings of gunmetal, with straight
handles ; they are marked on the handles with the internal diameter
of the gauge. The ring gauges test the diameter and are all " high "
gauges, that is to say, the greatest diameter of the cartridge must
pass through them.

Gauges, shell, ring, are plain wrought-iron rings with handles
formed on them. They are issued for gauging the diameter of pro-
jectiles, and are of three kinds, namely—" Body high," "Band high
and low " and " Gas-check high."

Note.—Great care is required to use these ring gauges ; unless
held quite square they will not pass over the projectiles.

Gauges, chamber, low, are issued for gauging the Q.F., 3-pr., 6-pr..
13-pr., and 18-pr., and 3-inch cartridges. They are made of cast iron
of the same internal dimensions as the low limit for the chamber of
their respective guns. The cartridge must enter the gauge freely to
ensure loading. Similar gauges are issued for Q.F., 12-pr., 4-inch
and above, for use in gauging the cartridge cases after rectifying.

Gauge, screw, primer hole, No. I., Mark I Cr is a steel screw
gauge used with Q.F., 12-pr., 14-pr., 4-inch, Marks Ito III, 4' 7-inch
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and 6-inch cartridge cases. When the primer hole admits of the gauge
being screwed through it, the cartridge requires bushing.

Gauge, screw, primer hole, No. 2, Mark I L is similar to the
above, but is for use with 12 pr. of 4 cwt., 13- and 18-pr., 3-inch,
4-inch, Mark IV and V, and 4'5-inch Howitzer, Q.F., cartridges.

Gauge, depth, fuze hole, base percussion fuzes.
No. 1, for shell with No. 11, Mark V, and No. 15, Marks II and III

fuzes.
No. 2 for shell with No. 11; Marks I to IV, and No. 15, Mark I

fuzes.
No. 3, for shell with No. 12, Marks V and VII fuzes.
No. 4, for shell with No. 12, Marks I to 1V fuzes.
The above gauges are made of hard wood to the form shown on

accompanying drawing ; they have their name and number stamped

Fig. 154.
GAUGE, DEPTH- , FUZE 1101.E.

Scale I.

on the handle as a means of identification. When using these gauges
care is to be taken that the flange of the gauge entirely enters the
recess in the base of the shell, otherwise the shell is not fit for fuzing.

Gauges, depth of cavity, filled Lyddite Shell.
No. 1 for shell without asbestos lining	 And taking picric, powder
No. 2 for shell with asbestos lining	 .. j	 long exploders.
No, 3 for shell taking long exploders of T.N.T.
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The above gauges are made of beech wood, tipped at the lower
ends with aluminium ; they are marked with the high and low limits
of the depth of the cavity in Iyddite shell, necessary to take the
different lengths of cylindrical exploders.

Hammers, metal, 1 lb. 12 or., Mark I, is an ordinary metal hammer
fitted with a wood handle. It is used with the " chisel, metal."

Holder, shell, for laboratories, is intended for use in holding and
slinging shell in laboratories.

Fig. 155.
HOLDER, SHELL, FOR LABORATORIES

Scale

nnnn•
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Holder, shell, B.L. I C I with spanner attached consists of handles
attached to a jointed ring, which is tightened by means of a nut
working on a screw bolt. For use with the nut a spanner is attached
by a chain to one of the handles.

Fig. 156.

HOLDER, SHELL, Q.F., 12-PR., MARE L

Scale 1.



.Holder, shell, Q.F., 12-pr., Mark I ; B.L., 5-inch, or Q.F., 4' 7-inch,
Mark II ; and B.L., Q.F., or Q.F.C., 6-inch, Mark II, are made of
cast iron, to the form shown in Fig. 156, those for 12-pr. 5-inch
and 4 . 7-inch having flat bases with three screw holes for securing
them to a bench or table, a clamping screw (with lever handle
attached) being provided for retaining the shell in position.

Holder, shell, B.L., Q.F., or Q.F.C., 6-inch, Mark II, is similar to
the above but has a wood block fixed in the base for the reception
of the point of the shell, and a semi-circular band, with fly nut, hinged
to the top for retaining the shell in position.

Fig. 157.

BOLDER, SHELL, R.L., Q.F., oR Q.F.C., 6-INCH, num( II.

Scale k.

Holder, cartridge, Q.F., Mark I I C consists of a steel band
which encircles the cartridge case. The steel band terminates at
each end in long handles, which, being forced together, clip the band
tight round the case. A link working on these handles keeps them
together when forced away from the cartridge. This tool is used to
hold the case when the primer or adapter is being actuated by the
" Key, removing primer."

Holder, cordite charges, 6- and 3-pr. Q.F., Mark I f N I consists of
a gunmetal pillar and stand which may be screwed to a table. It has
a projecting arm fitted with a circular slot, the outer part being
hinged and fitted with a spring catch for closing it It is for use in
tying up the cordite charges for 6- and 3-pr. cartridges.

Hook, G.S. wad is made of copper, and has a wooden handle ; it
is used to remove the U.S. wad from the fuze hole of common shell
filled without bag, and shrapnel shell, 4-inch, Marks V and VI, and
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4/-inch, Mark IV. The hook is forced through the hole in the wad
and the point brought up under the wad to one side ; the wad can
then be pulled out.

Fig. 158.

HOOK, G.S. WAD.

The hook, G.S. wad is also used for extracting exploders from
lyddite shell.

Fuze Keys used by Inspecting Ordnance Officers.

Keys, No. 1 (Mark I), D.A. Fuzes I C I for bottom plugs of D.A.
fuzes.

No. 2 (Mark I), Nos_ 11 and 15 Fuzes I C I for magazine plugs of
Nos. 11 and 15 fuzes.

No. 3 (Mark I), No. 12 Fuzes I C I for magazine plugs of No. 12
fuzes.

No. 4 (Mark I), T. and P. Fuzes I C I for removing bottom plugs
of Fuzes, T. and P., Nos. 54, 56, 60 and 62 to 66.

The above-mentioned keys are for the use of Inspecting Ordnance
Officers.

They are steel keys with wooden handles, and are fitted with a
clamping arrangement and nut, so that the pins may be readjusted
or replaced. A steel spanner is used in conjunction with these keys.

Key, No. 9 (Mark 111), Base Fuzes I C I is for the use of Inspecting
Ordnance Officers, in removing the screwed caps of large and medium
base fuzes. It is made of steel. A clamping arrangement at the centre
holds two sizes of pins for the above-mentioned fuzes.

Mark II is a fiat bar of steel, with several pins on each side, arranged
so as to fit the plugs of several different fuzes. It is being superseded
by Keys, Nos. 1 to 4 and 9, Mark III.

Key, No. 12 (Mark I), Sensitive Fuzes I C I is a steel key with
wooden handle for the use of Inspecting Ordnance Officers in removing
or replacing the side plugs in sensitive time fuzes.

Key, No. 15 (Mark I), Cap, No. 63 Fuze I C I is a flat steel bar
about 9 inches long, and fitted with two pins to enter the recesses in
the top cap of the No. 63 fuze.
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It is for the use of Inspecting Ordnance Officers in removing or
fixing the cap.

Key, No. 32 (Mark 1), Fixing, Nos. 80 and 83 Fuzes I C I , is a
steel key, similar to the No. 17, Mark II key (see page 344), except
that it is double handed. It is also heavier and stronger than the No. 17
key. It is for the use of Inspecting Ordnance Officers in fixing or
removing the fuzes.

Fig. 159.

MACHINE, EXTRACTING SHELL, (2.F. 6- AND 3-PE.

Lever, grummet, is a steel rod about 19 inches in length and 0 '6-
inch diameter ; one end is tapered to a point, and slightly bent ;
the other end is flattened like a chisel and also slightly bent. It
is intended for removing the rope grummets from projectiles and is
also used for extracting eyebolts.
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Mandrels are used in connecting with the re-forming of Q.F.
cartridge cases. The cartridge case is placed over the mandrel while
bulges, &c., are removed by means of a wooden mallet.

Mallets, Light, Mark I I C 1 .
Mallets, Heavy, Mark III C 1 .

The above mallets are made of wood, with plain ash handles, and
are for use in re-forming cartridges with the above-mentioned mandrels.

The light mallet is used with all natures Q.F., 3-pr. to 3-inch,
the heavy mallet is used with all natures 4-inch to 6-inch.

Machine, extracting shell, 6-pr., and 3-pr., Mark I I C I, consists
of a steel bush bored out to take a 6-pr. cartridge ; the bush fits into
a cast-iron stand, to which it is secured by set screws; a feather fitting
into a featlaerway prevents it turning. The front end of the bush
is threaded and carries a handwheel. Two guide bolts fit into slots
at the front end of the bush, and are free to slide in and out. At
the front end they are square and support a clamp, which is secured
by nuts. Each guide bolt is provided with two projections, between
which the handwheel fits ; a collar fits on the rear projections and
is fitted with a set screw ; the front projections are also fitted with
a collar which bears against the clamp. When the handwheel is
turned it moves along the bush, the guide bolts sliding in the slots
of the bush, thus forcing out the clamp and extracting the shell from
the case. The clamp is provided with two clamping blocks to grip
the shell ; these blocks are worked by screws. At the rear of the
bush are two studs for securing a metal protecting cap. A bush bored
to receive the 3-pr. cartridge can be screwed on the rear of the 6-pr.
bush.

Machine ; extracting Shell, 2' 95-inch, Q.F., Mark II L I •
Machine, extracting Shell, Q.F., 13 or 18-pr., Mark I I L I .
Machine, extracting Shell, Q.F., 3-inch, Mark II C I .
The above machines are generally similar in design to the 6 and

3-pr. extracting machine, but differ in dimensions and in not being
fitted with a metal cap.

Machine, indenting, 6-pr., Q.F., consists of a cylindrical steel body,
bolted to a bed plate, which can be bolted to a bench. The body
is chambered to take the cartridge, and fitted with three spring
indenting pins, actuated by a short lever and cam. The shell can be
forced into the cartridge case, before the latter is indented, by a screw
bolt and handwheel. The machine is arranged so that the cartridge
can be placed in it with its clip on, and the clip is always to be on
the cartridge when it is placed in the machine.

Machine, indenting, 3-pr., Q.F., is similar to the above, but differs in
dimensions.

Machine, coning or indenting, 18-pr., Mark I I L 1 .—The coning
or indenting machine for the Q.F., 18-pr., is shown in Fig. 160.

The four indenting tools C are simultaneously actuated by the
revolving of the cam wheel B, the cams in which are shaped to permit
of the indenting tools springing back at each quarter of a revolution



of the earn wheel. The bodies of the machines are chambered to
take the respective cartridges, the shell being forced into the cart-
ridge case, before the latter is indented, by the screw bolt and hand-
wheel A.

Fig. 160.

MACHINE, CONING OR INDENTING, Q.F., 18-PR., MARE I.



508'

The coning or indenting machines for the Q.F., 13-pr. and 3-inch,
differ from the above in dimensions.

Needle, magazine, phosphor bronze, 9-inch, is used for inserting
silk braid hoops of cartridges.

Needle, magazine, phosphor bronze, 4-inch, is used for choking
cartridges containing grain powder.

Needle, magazine, phosphor bronze, 1i-inch.—For use in fine sewing
on cartridge bags, &c. There is also a 11-inch needle made of nickel
silver, but this has been superseded by the phosphor bronze needle.

Needle, magazine, curved, phosphor bronze, is used for threading
silk or shalloon braid under other hoops or bindings, when tying
together the sticks of cordite in making up charges for Q.F., 12-pr.,
14-pr., 4-inch, 4 . 7-inch and 6-inch cartridges.

Pincers, shrapnel, primers, Mark 11, are made . of stout brass wire,
and resemble a pair of sugar tongs. At the end of each branch of
the fork the wire is flattened on the inner side so as to grip the brass
primer and so enable it to be withdrawn after it has been unscrewed
by the screwdriver, thus preventing the necessity of turning the
shell over, and causing the powder to run out.

Planks, stacking, projectiles, Mark 1, are made of elm 7 feet by
12 inches by 3 inches, bevelled at one end and strengthened at both
ends by iron bands.

Pricker, cartridge, is made of bronze and is fitted with a wooden
handle ; it is used in making up cartridges with the 4-inch and
11-inch magazine needles when several thicknesses of cartridge bag
have to be pierced.

Plugs, rectifying, Q.F. cartridges are made of steel and are for use
in rectifying the mouth of the cases if they are deformed. The plug
is driven in with a wooden mallet ; a lip on the upper edge prevents
it being inserted too far.

Rods, filling shell, " large," Mark I and " small," Mark 1.—The
large rod is 5 feet long and - 4 inches in diameter, the small 3 feet long
and '3 inches in diameter. They are made of brass, fitted with a wooden
handle, a brass knob being formed on the other end of the rod for
pressing down the powder.

Rod, 17-inch (driving caps from Service cases, 6 and 3-pr.) is
made of steel 17 inches Icing, and reduced in diameter at the point.
It is used for driving out the fired caps in 6 and 3-pr. Q.F. cartridge
cases.

Rod, 4-inch (inserting caps in cases, 6 and 3-pr.).—The rod is of
steel, • 625 inch in diameter, and has a slight projection at one end
to fit over the cap in driving it in.

Scrapers, shell, are copper rods having both ends flattened out ;
one end is turned up at right angles, the other has a slight bend in
the opposite direction.

They are used in removing powder from filled shell, or for search-
ing empty shell.
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There are four sizes, viz. :—
42-inch long for R.M.L. 10-in. and B.L. 10-in. to 9'2-in.
32	 //	 „ R.M.L. 9-in., 13.L. 7'5-in. to 5-in., and Q.F.

4' 7-in.
20 21	 /3	 „ B.L. 4-in. and 12-pr.
17	 „ B.L. 12-pr.

The 17-inch rod will become obsolete when used up.
Screwdriver, shrapnel, large, Mark IV.—This is an ordinary screw-

driver ; the blade is of phosphor bronze. It is used for inserting or
removing the primers from shrapnel shell that are fitted with them.

Screwdrivers, magazine, are made of phosphor bronze, fitted with
wood handles. They are issued in three sizes, namely :-

12-inch long with Finch end.
6-inch „	 „ -r574- 	 „

LFinnh P	 if4TIT 19	 II

Sets, Q.F., are used in turning the tongues at the mouth of Q.F.
cases when securing the lid. They are made of steel with a small
notch for turning over the tongue.

Fig. 161.

SET, Q.F.

Tongs, Mark III (for extracting exploders from lyddite shell).—
The tongs are made of manganese bronze, hinged, and fitted Kith
handles similar to a pair of scissors. They are issued to Inspecting
Ordnance Officers for extracting exploders when the waterproof
cylinder is not fitted with a silk loop.

Fig. 162.

The Marl: II tongs differ from the above in having longer and
thinner jaws, and in the hinge being placed nearer the handles.

The Mark I tongs were made of brass rod and are now obsolete.
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Tool, opening, cartridges, Q.F. or Q.F.C., Mark 11 CI is a pair
of curved pincers made of steel (Fig. 163), and is intended for
use with Q.F. cartridges for prising up the tongues over the metal
lid when it is necessary to remove the latter.

Fig. 163.

TOOL, OPENING CARTRIDGE, Q.R. OR Q.P.C.
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CHAPTER XX.—DETONATORS AND ELECTRIC FUZES.

Detonators are used for detonating charges of guncotton ; they all
contain Fulminate of Mercury and are of two sorts :-

Non-electric.—This sort is fired by a length of safety fuze, or
instantaneous fuze. (See page 512.)

NOTE.—For TORPEDO DETONATORS (see page 521), a special
detonator is used in the HAND GRENADE. (See page 523.)
Special detonators are also used for SOUND ROCKETS. (See
page 521.)

Electric.—(For firing currents, see Table 40.)
Electric fuzes contain gunpowder, but no fulminate, and are of two

sorts :-
(a) Those intended to fire the powder charges of land mines.
(b) " Disconnecters," used in connection with submarine mines ;

these contain very little powder and are not to be relied
on to fire powder charges.

Detonators and electric fuzes are distinguished by numbers. as
follows :—

TABLE 39.

Service. Detonators. Electric Fuzes.

Non-Electric, 1	 Electric.	 Drill. Disconnector.
Fuzes for

firing
Gunpowder.

Naval No. 15	 No. 9 — No. 19

Land No. 8	 No. 13 No. 20 No. 14

Submarine No 12	 No. 18	 No. 16

The colours with which detonators and electric fuzes are painted
have a special significance :-

Red—denotes the presence of Fulminate of Mercury ; in electric
detonators, the portion containing the fulminate is coloured
red ; but the non-electric detonators are coloured red all
over, though only the thinner portion contains fulminate.

Yellow—denotes Naval Service.
White—denotes Land Service.
Blue—denotes Submarine Mining Service.

Label.—On every detonator and electric fuze is pasted a small
label showing its number and Mark.
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NON-ELECTRIC DETONATORS.
No.8 1 1, 1 and No. 15 IN!.

Detonator No. 8, Mark VII L I .

The No. 8, Mark VII Non-electric Detonator consists of a solid
drawn copper tube about 2'18 inches long and - 23 inch in diameter.

It contains 30'8 grains of Fulminate of Mercury composition
(Fulminate of Mercury, 80 parts ; Chlorate of Potash, 20 parts)

Fig. 164.
DETONATOR NO. 8, MARE VII I L 1 .

Scale

Solid drawn caviler body -

gratne of fulminate of inereury
composition

pressed in to the lower part of the tube ; the upper portion of the
tube is left empty for the reception of a piece of safety or instantaneous
fuze (see page 36).

The exterior of the body is painted red and a small label bearing
the number and numeral of the detonator is affixed to it.

The detonators are packed 25 in a tin cylinder (No. 8 D, Mark III).
For issue to cavalry the detonators are fitted with 2 feet of safety

fuze, and, when so fitted, they will be packed in a tin cylinder (No. 49,
Mark V).



:Priming (R.F.G.0 powdersand gum
arable)

Beech wool cylinder secured with
shellac whiting and 4 Indents

Brasaleup •01.6 thick, flanged and	 ....
isoldere41 to copper tube

4 indents.

. 6-thread quicirtuatch cut
about '7 long.

Met of solder.

Fig. 165.

DETONATOR ?CO. 8, MARK VI I L I .
Scale

Paper cap secured with shellac ......

Il

Solid drawn copper tube •ul tbiek .......

Sheet lib •ol thick.

About 18 gre. pure fulminate of
mercury

Shellac putty - - ---

Shellac rands!'

(o 11123)	 2 R
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Instructions for fitting Detonator No. 8, Mark VII., with two feet of
safety fuze.—The outside covering of the safety fuze is to be removed
for a length of about 1 inch to enable the fuze to be fitted into the
detonator. The detonator is then secured to the safety fuze by means
of shellaced tape wound round the detonator and the fuze. About
6 inches of 43-inch tape are used, and the tape extends about 1 inch
up the fuze and 1 inch on to the detonator. The tape and the whole of
the detonator are then coated with vermilion paint.

The other end of the safety fuze is covered with shellac tape
secured by two turns of thread.
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Detonator, No. 8, Mark VI J L I .

The Mark VI detonator consists of a tin tube containing a charge
of about 18 grains of fulminate of mercury. To the top of the tin
tube is soldered a copper socket, for the reception of the end of the
safety or instantaneous fuze.

A beechwood cylinder, secured by four indents, is placed on top
of the fulminate of mercury.

A piece of 6-thread quickmatch passes through the hole in the
beechwood cylinder, and carries the flash from the fuze to the ful-
minate ; a priming of gunpowder and gum is placed round the quick-
match at each end of the cylinder to prevent the fulminate working
through into the socket.

A ring of brass with two projecting lugs is soldered round the
centre of the detonator to prevent it being pushed too far into a gun-
cotton primer.

The top of the copper socket is closed by a paper cap (except
• when issued with 2 feet of safety fuze) and the bottom of the tin

tube is closed with shellac putty coated with shellac varnish.
The detonator is painted red.

Detonator, No. 8, Mark V.

The Mark V detonator differs from the Mark VI in the body, which
is made of solid drawn copper, instead of a tin tube and copper socket
soldered together.

It contains about 20 grains of fulminate of mercury.

No. 8, Mark IV.

Mark IV differs from the Mark V in the tube being made of brass
instead of copper, and the quickmatch is pressed down on top of the
wooden plug.

Packing.

For R.E. units.—Twenty-five No. 8, Mark VII detonators in
" Cylinder, No. 8 D," Mark III.

Earlier Marks (IV, V and VI) are packed in " Cylinder, No. 8 D,"
Mark II, with a "Rectifier, Guncotton Primers, Mark V."

The cylinders are lined throughout with asbestos paper, and are
closed by means of a lid, secured by a tin band soldered on.

For other Services.—Six No. 8, Mark VII detonators having 2 feet
of safety fuze attached, in a " Cylinder, No. 49, Mark VI."

This cylinder is painted red. The lid is secured by a bayonet joint
and tied to the body by whipcord.

Earlier Marks of No. 8 detonator, when fitted with 2 feet of saPty
fuze, are packed 6 in a. " Cylinder, No. 49, Mark V," with a rectifier.

Four of these cylinders are packed in a "Box, No. 8, detonators,"
which is a deal box with elm ends having elm cleats and copper wire
lifting handles. It has wooden fittings to prevent damage to the
cylinders in transit and is painted Service colour.
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4 indentations.

—	 Tin neck.

6-thread quickmateli, primed at each en&

- 3 Indents.

- Beeciticouti,	 diameter.

Brass, .014 thick.

- --  Tin tulle.

Fulminate of mercury, 1d grains,

Shellac putty,
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Detonator No. 15 (Naval Service).

This consists of a body, tube, neck, wooden cylinder for quick-
match, charge and paper cap. (See Fig. 166.)

The body is made of brass, tinned inside and out. The tube is
made of tin, the top being flanged and soldered in the bottom of the
body. The neck is made of tin, flanged at the bottom, having a flanged
collar soldered over it for securing it to the body, and is intended
to receive the end of the safety fuze. It has 4 indentations, so that
when the fuze is inserted, and the neck compressed round it, the
points of the indentations will grip the fuze.

The neck is covered with a paper cap, which is torn off before
inserting the safety fuze.

Fig. 116.
DETONATOR NO. 15, MARK 11I.

Scale }.

The cylinder is made of beeches nod, and a piece of 6-thread quick-
match is passed through it, the ends projecting about '2 inch on
either side_ The ends of the quickmatch are coated with a priming
of mealed powder, gum, and water to prevent the fulminate of mercury
working through.

The cylinder is coated with shellac putty, and secured in the centre
of the body by 3 indents.

The tube and lower part of the body are filled with a charge of
about 30 grains of fulminate of mercury. The bottom of the tube
is closed with shellac putty.

Colour.—Red all over.
(u 11123)	 2 K 2
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Use.—In the Naval Service with safety fuze.
Pacicing.—No. 15 detonators are packed for issue as follows :-

25 in " Cylinder, No. 15, Mark II."
NOTE.--AIl detonators Nos. 8 and 15, which have attained the

age of five years, will be destroyed or used up for instructional pur-
poses.

ELECTRIC DETONATORS.

Bridges and firing currents.—There are three kinds of bridges
used in detonators and fuzes, known as Naval, Field and Siege, and
Submarine, the bridge for all N.S. fuzes, &c., being made of platinum
and silver, which is very fusible, and consequently fused with
certainty when fired. For land and submarine services an alloy of
platinum with iridium is employed. The latter metal increases the
resistance and thus allows the bridge to be made rather thicker and
stronger.

Details of the various bridges are given in Table 40.
Firing currents.—Detonators with Naval bridges should fire

without appreciable delay with a current of 1 ampere, but should
not fire when a current of ' 32 ampere is applied for 4 seconds; those
with L.S. bridges with a current of '8 ampere, but should not fire
with a current of ' 32 ampere for 4 seconds; while the S.M. detonators
are tested, all for over-sensitiveness with a current of ' 8 ampere,
which must not fire the detonator within 4 seconds, and 2 per cent.
are tested for under-sensitiveness with a current of 1 ampere which
must fire the detonator within 4 seconds.

The current for firing these detonators and fuzes is derived from
a battery of voltaic cells, or the Exploder, Dynamo, Electric Quantity.

Detonator, Electric, No. 13, Mark III (Land Se i ce).

(Plate CII.)

The Detonator, Electric, No. 13, Mark III I L I consists of the
following parts

Head, 2 insulated wire terminals, 2 copper pole pieces, iridio-
platinum wire bridge, brass socket, tin tube and charge.

The head is of ebonite with a hemispherical top; two holes are
bored through it Iengthwise for the reception of the wires and pole
pieces. The conducting wires are composed of 3 strands of tinned
copper; they are covered with pure indiarubber, and then with an
outer cover of vulcanized indiarubber. To the ends of the wires.
which fit into the head of the detonator, are soldered two short tinned
copper poles, which are flattened to prevent them turning round
after they are fixed and so breaking the bridge.

The pole pieces are dipped into hot guttapercha cement, and
forced into the holes prepared for them in the head; they project
1 inch and are 15 inch apart at the ends, and arc connected by a

bridge of iridio-platinum wire soldered with pure tin. The bridge is
surrounded by a tuft of guncotton yarn.
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DETONATOR, ELECTRIC, N? 13 (MARK M. (1-1.
tLI2547.

FULL 'SIZE.

3 Stands of Copper Pie
coated with Pure Tin.

Pure India Rubber covered
------	 6y Vulcanised India Robber.

_____-Waxed Thread

- Ebonite Head-

	Copper Poles coated with Pure 7;)".
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-Iridio Platinum Wire  Br n dge •
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.--Tin Tube.

Fulminate of Mercury.

     

----Shellac Putty.
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DETONATOR, ELECTRIC, N9 9. (MARK W). (N) .
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-Waxed Thread.

--Ebonite Head.
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Fulminate of Mercury.

She//ac Putty.
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The conducting wires are brought together above the head and
(rapped with waxed thread ; the ends are bared and are of unequal
length to minimise the risk of a short circuit when connected up.

Attached to the lower part of the head is a flanged brass socket ;
this supports a tin tube. The tube and lower part of the socket are
filled with a charge of about 43 grains of fulminate of mercury, which
surrounds the bridge and the ends of the pole pieces. The bottom
of the tube is closed by shellac putty.

Colour.—The head and socket are painted white and the tube
red.

Mark II was filled with 37 grains of fulminate of mercury ; the
wires were twisted above the head and were not frapped with thread.

Use.—For field and siege operations.
Packing. -2a in " Cylinder, No. 13 D, Mark I."

Detonator, Electric, No. 9. (Naval Service.)

(Plate CHI.)

Detonator, Electric, No. 9, Mark IV I N .—The head is of ebonite,
with a hemispherical top. The lower part of the head receives a brass
socket attached to a tin tube. The conducting wires are composed of
3 strands of tinned copper, which are easier to manipulate than a
thick single wire. To the ends of these, which fit into the head of the
detonator, are soldered 2 short tinned copper poles, flattened to pre-
vent them from turning round after they are fixed and so breaking
the bridge.

The 2 solid poles, thus treated, are dipped into hot guttapercha
cement, and forced down into the holes prepared for their reception
in the ebonite head. When cool the conducting wires are twisted
together above the head, and whipped near the head with waxed
thread. The two poles above-mentioned project about '1-inch beyond
the bottom of the head, and are •25-inch apart at the ends. They
are connected by a bridge of fine platinum-silver wire (•21 grains to
the yard), the ends of the bridge being carefully soldered with pure
tin on to the flat ends of each pole. Round the bridge is priming
composition.

This composition is separated from the fulminate by a thin brass
cup having a small hole in the base covered with paper attached by
shellac.

The tube contains about 32 grains fulminate of mercury.
Colour.—The head and socket are painted yellow, the tube red.
Packing.-25 in " Cylinder No. 9, Mark I."

Detonator, Electric, No. 12.

(For Submarine mining for India and Colonies.)

Detonator, Electric, No. 12, Mark VI I L I resembles No. 9, Mark
IV in construction ; the wires, however, are straight, being whipped
above the head with waxed thread ; it contains 24 grains of fulminate
of mercury. The bridge is of iridio-platinum wire.
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The wires are insulated by pure indiarubber covered by vulcanized
indiarubber, and are of unequal length.

Colour.—The head is painted white, socket blue, and tube red.
Mark V differs from Mark VI in having the wires of equal length.
NOTE.-All electric detonators which have attained the age of

10 years will be destroyed or used up for instructional purposes.

Packing Electric Detonators.

All electric detonators are packed 25 in a tin cylinder around a
rectifier. (See page 524.)

The latest cylinders have a central tube for the rectifier, so that
it is easily got at without disturbing the detonators. These cylinders
are closed by a tin band soldered on, and have their bodies and lids
lined with sheet asbestos, which extends down the bodies as far as
the tin diaphragm, which supports the detonators. The lining is to
prevent heat from the soldering iron reaching the contents of the
cylinder.

To obviate any risk from rough usage in transit, cotton wool is
placed inside the cylinders, and each detonator fits into a separate
hole in the tin diaphragm.

The cylinders are numbered to correspond with their contents.

Electric Detonators for Drill.

[NOTE.—These contain no fulminate.]

Detonator, Electric, No. 20 (Mark II) I L I is the representative
for drill purposes of No. 13, which it resembles in dimensions. The
tube is empty and is not closed at the bottom. A small disc of beech,
having a •2-inch hole in the centre with a disc of paper on the top
and a disc of calico shellaced on the bottom, fits in the bottom of
the brass socket. About 1 grain of priming composition is placed
in a recess in the body between the poles, which are connected by
the " Field and Siege " bridge surrounded by a tuft of guncotton
yarn.

Painted white all over, to distinguish it from the Service detonator.
Mark I differs from Mark II in having the wires twisted instead

of straight.

Detonator, Electric, No. 18, Drill L J . (Submarine Mining.)

Detonator, Electric, No. 18, Drill, Mark VI J L J is the represents-
five fdr drill purposes of No. 12, which it resembles in dimensions.
The tube is empty and is not closed at the bottom. A small disc of
beech, having a •2-inch hole in the centre, fits in the bottom of the
brass socket. An ebonite washer and two white fine paper discs are
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placed over, and an oiled silk disc under this wood disc ; 2 grains
of priming composition are placed in a recess in the body between
the poles, and surround the bridge, which is identical with that of
No. 12. The body fits into the brass socket, and is secured by a brass

Fig. 167.

DETONATOR, ELECTRIC, NO. 20, 3IARK II, DRILL, LAND SERVICE.

Scale 1.

Copper wire. coated with pure tin,

.2.65-inch diameter.

Ma
Wa-

	,---.-w_	 napping.

....

(Ai
4

	,iil, 	 Poles, 	 with pure tin.Poles, coated

121 1 -. Priming, niealed powder and guncotton dust.
blahs-platinum wire, '45 grain per yard.

r Paper disc.
— r• — Calico disc shelinced.

1 __! -- Wood.
I

	

1	 Guncotton.

pin, passing through it and the socket, which can thus be removed
when necessary for rebrid.ging and repriming. These drill detonators
are to be packed and treated as explosives.

The head is painted white, the socket blue, and the tube white ;
the object of the latter being to distinguish it from the Service
detonator, which has a red tube.

Mark V differs from Mark VI in the length of the insulated wires.
Mark IV differs from Mark V in having the insulated wires twisted

above the head.



TABLE No. 40.—Bridges for Electric Detonators and Fuzes.

Bridge.

Naval	 ..-	 ...

Material. Length,
Inches.

Diameter,
Inobes,

Resistance in Ohms.
Firing

Current in
Amperes.

Fuzing
Current in
Amperes.

Remarks.

Cold. At Fuzing
Point.

Platinum-
Silver

.25 0.0014 1-5 to 1.8 2.9 0.33 0.48 Used in No. 9 Detonator
and No. 19 Fuze.

Field and Siege	 ... Iridio-
Platinum

•25 0.0014 0.9 to 1.1 2.6 0.48 0.8 Used in Nos. 13 and 20
Detonators and No.14
Fuze.

Submarine	 ...	 .. Iridio-
Platinum

.25 0.003 0.3 to 0.35 0.74 0.85 to 0.9 1.65 Used in Nos. 12 and 18
Detonators and No.16
Fuze.
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MISCELLANEOUS DETONATORS.

Torpedo Detonator.

Detonator, torpedo, small flange, Mark III I C I.-77 grains for
all pistols (S.F. and A.W.) in all torpedoes, I8-inch and 14-inch, also
for Brennan.

The above detonator is a solid drawn copper tube, about 1'4
inches in length and • 3 inch in diameter ; the end of the detonator
is round and solid, and the mouth is formed into a flange about inch
in diameter. The detonator is filled with 77 grains of fulminate of
mercury pressed in and covered by a brass disc, retained in position
by the metal at the mouth being burred over it. On the flange is the
contractor's initials, month and year of manufacture, and Mark.

Packing.—Packed 5 in a tin cylinder, and 2 cylinders in a " Box,
detonator, torpedo, or Sound Rocket."

Fig. 168.

DETONATOR, TORPEDO, SMALL FLANGE, MARK III C I .

Scale

Brass
dis;

Detonator, Sound Rocket.

Detonator, Sound Rocket, No. 1, Mark Ill I C I consists of a tin
tube which is slightly coned. At the larger end a tin flange is soldered
to the tube. Inserted into the large end of the tube is a beechwood
cylinder which is secured by shellac. Through the centre of this
cylinder a hole is bored, into which is placed a piece of 6-thread quick-
match ; around the outer end of the quickmatch is a priming of
mealed powder, which in making up the detonator, is moistened with
gum and water. The tin tube contains 12 grains of fulminate of mercury,
and is closed at the small end by a glazed-board disc and solder.

Colour.—Red all over.
Use.—For detonating the guncotton primer in the Rocket, sound,

I lb., Mark IL
Packing.-5 in "Cylinder No. 63"; 2 cylinders in "Box, Detonator,

Torpedo, or Sound Rocket."
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Fig. 169.

DETONATOR, SOUND ROCKET, NO. 1, MARK III I C I .

Full size.
- - - - - Powder priming.

Detonator, Sound Racket, No. 2, Mark I I C I consists of a solid
drawn copper tube open at one end only. The tube contains 15'5
grains of fulminate composition (fulminate of mercury, chlorate of
potash, and guncotton) strongly pressed in. A white paper disc is
then inserted, over which is pressed 2 . 4 grains of mealed powder.

Fig. 170.

DETONATOR, SOUND ROCKET, NO. 2, MARK IICI.

Copper tube ^— -)

   

Paper disc.

- - - - Black powder.

C	

C; 4:::?;f.,.::',•4.
FULMINATE COMP"- ''.7..-0

.....-,,i::..t:
....,, ,-b...-!,

stiq,--a

This detonator is not painted.
Use.—For detonating the tonite charge in Rockets, sound, lb.,

Mark III, also in Rockets, light and sound, 1 lb., Mark I.
Packing.-5 in " Cylinder, No. 71 " ; 2 cylinders in ‘" Box,

Detonators, Torpedo, or Sound Rocket."
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Detonator for Hand Grenade.

Detonator, Grenade, hand, Mark /ILI consists of a solid drawn
copper tube, on the top of which is formed a flange having two upturned
projections and two semi-circular portions cut away. A brass spring
plate is soldered in a recess on top of the flange, and when compressed
is flush with the top. In the lower end of the tube is placed about
30 grains of fulminate of mercury, over which is a brass cup. The
cup is secured by four indents in the body of the tube.

Use.—For detonating the lyddite charge of the hand grenade.
Packing.--10 in " Box, Detonators, Grenade, hand," Mark I I L I •
The above-mentioned box is made of tin, painted red externally,

lined with asbestos and fitted with a cork block bored to receive 10
detonators.

Fig. 171.

DETONATOR, GliENADE, HAND, MARE I ILI.

Seale



A sheet of cork fitted with a tape lifting loop is placed over the
detonators.

The box is closed by a soldered tin band.
Five boxes are packed in a "Case, Wood Packing."

GENERAL NOTES ON DETONATORS.

It is especially important to remember that detonators contain
a large proportion of fulminate of mercury, and that it is most
dangerous to treat them roughly, or to entrust them to unskilled
persons. They should be handled with care, and only by persons
well conversant with their properties. In testing electric detonators
for continuity they should always be either removed to some distance,
or strongly confined, in case of one being accidentally fired.

It must be remembered that no amount of immersion in water will
destroy fulminate of mercury ; when wet it is harmless, but when
dried again it is as active and dangerous as ever.

On no account is any detonator to be taken to pieces for examina-
tion or any other purpose.

Any detonator that may have missed fire, or that may be found
distorted or injured in any way that would appear to render it unfit
for use, should at once be destroyed.

Inserting detonators.—Before inserting a detonator into a gun-
cotton primer, force the rectifier (see below) into the hole in the primer,
up to the full extent to which the detonator is to enter, and then with-
draw the rectifier by twisting ; the detonator should then be inserted
gently. On no account should it be forced into the guncotton ; screw-
ing or twisting it should be particularly avoided.

RECTIFIER.

Rectifier, guncotton primers, Mark VI CI consists of a piece of
lignuin vitae wood ; the handle is round and has a notched rim, the
lower part being of the same form and dimensions as the body and
tube of the detonator. This portion is inserted in the perforation
made in the primer to receive the detonator and " rectifies " the
bole. It is to be used in all cases before inserting the detonator into
guncotton.

Mark IF differs in the shape of the handle, which is fiat.
Previous patterns differed in dimensions and are obsolete.
Rimer.--The rimer, rectifying guncotton primers, Mark I I L I is

made of hard wood, and is for use in enlarging the perforations of the
" Charges, priming, 2.1 lb. and 4-1 lb." Care must be taken to use
the rimer carefully and slowly, and to see that it is not applied too
vigorously for too long a period, as otherwise there may be a danger
from heating. The rectifier will still be required to press the rough
edges into shape.

CASE, TRANSPORT, DETONATORS.

Case, transport, detonators, Mark III, is similar in construction
to the " Case, transport, explosives, Mark II," see Fig. 3, page 43,
but differs in dimensions, which are 23 . 443 inches x 9 48 inches x
12'262 inches. Weight 63 lbs. It is painted red.
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Dimensions :—Marks I* and II, 26'6 inches x 20 - 6 inches X
15 . 5 inches.

Mark I case has galvanized wire handles.
Use.—It is used for the conveyance of detonators and almost all

sorts of explosive stores.

ELECTRIC FuzES.
There are at present three electric fuzes in the Service :-

No. 14—Land Service—for land mines.
„ 16—Submarine mining—a disconnector. (For India and

the Colonies.)
„ 19—Naval—a disconnector.

Fuze, Electric, No. 14. (Land Service.)

(Plate CI V.)

Fuze, electric, No. 14, Mark ill.—The body is of ebonite, cylin-
drical with a hemispherical top ; the poles, wires, and bridge with
guncotton tuft, are similar to those of No. 13 detonator, Mark III.

The part of the body reduced in diameter is fitted with a lengthen-
ing piece secured by Pettman's cement. The interior is charged with
pellet powder which surrounds the poles and bridge, then closed by
a glazed-board disc coated with Pettman's cement ; a brass cup is
fitted over the lower portion of the body.

A label is fixed on the body, bearing the number and mark.
Colour.—It is painted white all over.
Use.—This fuze is used in field and siege operations for exploding

charges of gunpowder, and for instructional purposes.
Packing.-25 in a tin cylinder similar to that for detonators.

(Cylinder No. 14.)
Eight cylinders in a " Case, Packing, Electric Fuzes, Nos. 14

and 16."

Fuze, Electric, No. 16, Mark II.

This fuze has an ebonite body, and the general arrangements
are shown in Fig. 172.

The bridge is of iridio-platinum wire and has the same resistance
as those of other submarine electric stores. The centre of the lower
part of the body is recessed between the wires to form a cavity of
'2 inch diameter. This hole contains a small quill driven with mated
powder and pierced in the ordinary way. Above the quill is a small
quantity of fine grain powder. Immediately below the quill is the
bridge, the object of this arrangement being to ensure the breaking
of the bridge and consequent interruption of the current when the
fuze is fired.

The heads fit into a short brass socket whose base is closed with
a disc of paper, secured with shellac. The socket is lined with paper
to prevent contact with the poles.

Use.—To disconnect one of a series of electro-contact mines when
fired,Twithout interfering with the current to the other mines yet
unfired.
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The details do not come within the scope of this work.
Colour.—The head is painted white and the body blue.
Packing.-25 in Cylinder No. 16."
Eight cylinders in a " Case, Packing, Electric Fuzes, Nos. 14 and l 6."

Fig. 172.

FUZE, ELECTRIC, NO. 16, MARK II, DISCONNECTING (SUBMARINE).

Seale I.

Vine grain p.m der.

--- Pellet of powder perforated.

__ Quill.

I ridio-platInum wire, 1'5.5 grains per yard.

- Cunrotfon dust and mewled powder.

—	 Paper disc..

Fuze, Electric, No. 10.
(Plate CV.)

Fuze, Electric, No. 19, Mark IL IINI consists of a mushroom-
headed body, insulated wire terminals, two copper pole pieces, bridge,
brass socket, and priming composition.

The body is made of ebonite, the lower portion being screw-
threaded externally ; two holes are bored through the body to receive
the wires and pole pieces ; the latter have double flanges to prevent
them turning.

The bridge is of platinum-silver and is soldered to the pole pieces
with pure tin ; it is surrounded by 21 'grains of priming composition,
retained by a brass socket, which screws on to the body.

In the bottom of the socket is a small hole, covered by a piece of
oiled silk, which is itself covered by a paper disc.

Use.—This fuze is used in the Naval Service to disconnect a mine
when the latter is fired, without interfering with the current to he
other mines.

Colour.—The head is painted black and the body yellow.
Packing.-15 in a tin cylinder—No. 10.
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CHAPTER XXI.—ATMLNG RIFLE, MACHINE GUN, AND
SMALL ARM AMMLTNITION.

AIMING RIFLE AMMUNITION.

(i) ELECTRIC AMMUNITION. (WITH GUNPOWDER CHARGE.)

There are two makes of 1-inch Aiming Rifle Electric Ammunition
with gunpowder charge—Morris (M.), and King's Norton (KN.).

The Morris Pattern (Plate cu.)
Cartridge, Aiming Rifle, 1-inch, Electric, Mark V, M I C I , consists

of a solid drawn brass case, with a hole in the base tapped to receive
the primer.

The interior of the case, except that part which envelops the
bullet, is coated with a hard brown varnish. The exterior is not
lacquered.

The primer consists of a brass tube with an enlarged head ; it is
threaded near the head, so as to screw into the case ; the head fits
into a recess, a fibre washer making a tight joint. The tube is bored
out, the metal being  at the front end.

Fitting in the tube is a brass contact pin, which is insulated with
ebonite plugs, the front plug being coned to suit the coned seating
in the primer. An iridio-platinum wire bridge (resistance 1 to 1 . 5
ohms) is soldered, with pure tin, to the point of the contact pin and
front edge of the body, the bridge being surrounded with guncotton
dust or cotton powder, and the primer is closed with a card wad
shellaced in. Two slots are cut in the head for the key removing and
inserting primer.

The charge, which consists of 400 grains of R.F.G.z or other suit-
able gunpowder, is covered by a grease-proof card wad, a felt wad
lubricated with beeswax, and a white card wad on top, next the
bullet.

The bullet is made from an alloy of 12 parts lead, I part tin. It
has 3 cannelures round it filled with beeswax, and the base is
hollowed out. The bullet is partly covered with a patch of fine white
paper, which is lubricated with beeswax at the base after being
crimped over.

The bullet weighs 9 ozs. 408 grains ± 70 grains. It is firmly pressed
into the case, which is then reduced at the mouth by coning to hold
the bullet tightly.

The cartridge is stamped on the base with the numeral and
contractor's initials.

Key, inserting and removing, primer cartridge, aiming rifle, 1-inch,
electric, Mark 1 E C I is used with the cartridge.

The Mark IV cartridge differs from the above in the primer, which
is pressed instead of being screwed in. Most of these cartridges
were without the paper patch, and the earlier issues had the bullet
secured by indenting the case into the rear cannelure, and the cases
were weaker.
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The King's Norton Pattern. (See Plate CI I.)

Cartridge, Aiming Rifle, 1-inch, Electric, Mark IV KN C
differs from the Mark V M in the primer only, which is of different
dimensions and internal arrangements.

The primer consists of a brass tube with enlarged head, bored out
to receive a copper contact piece, which is insulated from the body
by ebonite. The contact piece is cupped out in front, and into this
fits a brass centre piece insulated from the body by ebonite. An
iridio-platinum wire bridge (resistance 1 to 1 . 5 ohms) is soldered,
with pure tin, to the centre piece and into a slot in the front edge
of the body, the bridge being surrounded with guncotton dust or
cotton powder, and the primer is closed with a card wad shellaced in.

In order to facilitate identification of the pattern of primer in
the Mark IV cartridges, the letters " M " or " KN " are stamped
on the cartridge, and printed on the wrapper, after the numeral, to
indicate that the primers are, respectively, of the Morris, or King's
Norton Company's pattern.

Early issues similar to the Mark IV Morris cartridge were made
for Naval Service and designated Mark III. The Mark II cartridge
differs in the primer.

The Mark I cartridge only differed from the Mark II in the bullet
being made of brass, flat headed, with a lead core, and weighing 11 ozs.
130 grains.

(ii) ELECTRIC AMMUNITIO14. (WITH CORDITE CHARGE.)
(Plate CV 1.1.)

The "Cartridge, Aiming Rifle, 1-inch, Electric, Cordite, Math I
I C I , consists of a case, electric primer, charge and bullet.

The case is of the same pattern as that used for gunpowder filled
cartridges, but is lacquered internally, except that part which en-
velopes .the bullet and the threads of the primer hole.

The primer consists of a brass body having an enlarged head ;
the body is screw-threaded near the head to screw into the case ;
the head fits into a recess, a fibre washer making a tight joint.

The body is bored out, the metal being thinned at the front end.
Fitted into the body is a brass contact pin, insulated from the

body by two ebonite plugs, the front plug being coned to suit the
coned seating in the primer.

An iridio-platinum wire bridge (resistance 1 to 1 - 5 ohms) is
soldeied with pure tin to the front of the contact pin and front edge
of the body. Two slots are cut in the head for the " Key, inserting or
removing primer."

A paper tube is secured outside the plain part of the body by
shellac varnish.

The body of the primer is filled with dry guncotton or cotton
powder dust and the mouth is closed by a card disc pressed in.

The paper tube is charged with about 14 grs. of pistol pops der
and closed by a card disc, the end of the tube being turned over and
secured with shellac.
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The charge consists of about 160 grains of cordite, size 3, cut about
2 - 4 inches long and tied near the front end by a single tie of silk
sewing.

The bullet is made of an alloy composed of 98 parts lead and 2 parts
antimony ; two caunelures are formed around it, and are filled with
pure beeswax ; the base is reduced in diameter, to receive a copper
cup.

The cup is made of solid drawn copper and is firmly pressed on
and indented. The bullet weighs 10 ozs. ± 70 grs.

Marking.—The cartridges are stamped on the base with the
numeral, contractor's initials and the letter C.

If the cases used were originally filled with gunpowder, the old
marking is barred out and the above substituted.

Key, inserting and removing, primer, cartridge, aiming rifle, 1-inch,
electric, Mark I ICI is made of steel to the form shown in Fig. 173.
It is used with the cartridge, aiming rifle, 1-inch, electric.

Fig. 173.

• Full Size.

(Key iiiserlin and removing
primer rtricipe -11.R. '

I inch
 	 elec.

1

I-

(iii) PERCUSS/ON AMMUNITION.

(Plate CVIII.)

Cartridge, aiming rifle, 1-inch, percussion, Mark I I L 1 consists
of a brass case, cap, charge, wads and bullet.

The case is of solid drawn brass, with a cap chamber formed in
the base, in which is an anvil made by a projection of the material,
round the head of which there are three fire-holes.

The interior of the case, except that part which envelops the bullet,
is varnished with hard brown varnish.

The cap is a double one, the outer of brass, the inner of copper,
and contains '3 grain cap composition pressed in and varnished,
and may be covered with a tinfoil disc.

The charge, which consists of 400 grains of R.F.G. 2 or other suit-
able gunpowder, is covered by a grease-proof card wad, a felt wad
lubricated with beeswax, and a white card wad on top, next the
bullet.

(B 11123)	 2 L
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The bullet, of 12 parts lead and 1 part tin, weight 9 ozs. 40S grains,
is pointed. and has three cannelures, which are filled with beeswax.
It is fitted with a paper patch. the same as the bullet for the electric
cartridge. It is secured in the mouth of the case by being firmly
pressed in and by coning the mouth of the case. Earlier issues were
without the paper patch, and the case was indented into the rear
canneliue.

(iv) BLANx ELECTRIC.

Cartridge, Aiming Rifle, 1-inch, Electric, Blank, Mark IILI.
The cartridge consists of the Service charge and the Morris pattern
case and primer, the charge being covered by two asbestos discs, which
are coated with Pettman's cement on the top and edges.

The mouth of the case is turned in.
Fired cases of Mark V, M, or Mark IV, M, pattern may be used

for making up these cartridges, the original numeral and contractor's
initials (if necessary) being barred out and the new numeral and
initials substituted.

Blank Percussion.
Cartridge, Aiming Rifle, 1-inch, Percussion, Blank, Mark IILI.
The " Cartridge, Machine Gun, Nordenfelt, 1-inch, Blank, Mark I,"

declared obsolete, has been re-introduced for blank firing with 1-inch
aiming rifles. The name has therefore been altered to that shown
above.

Fired 1-inch percussion cases may be used for making up these
cartridges, the original contractor's initials being barred out (if
necessary) and those of the firm refilling substituted.

Cartridge for Instruction.
The Cartridge for Instruction, Aiming Rifle, 1-inch. has a wood

block below the bullet, instead of the charge. Two holes are bored
through the case to distinguish it from the. Service cartridge.

Packing and Issue of 1-inch Ammunition.
Packing.—Both electric and percussion cartridges are packed in

bundles of 12, wrapped in brown paper.
Issue.—Eight bundles in Box, Ammunition, S.A., Mark XI, or

9 bundles in Box, cartridge, aiming tube, C.F.
Blank electric or percussion cartridges are packed in bundles of

12, wrapped in brown paper and issued :-
Nine bundles in Box, Ammunition, S.A., Mark XI.
Distinguishing marks on boxes containing aiming rifle ammuni-

tion. (See Plate CXIV.)

Refilling, 1-inch Aiming Rifle Cartridges.
Cartridges, Aiming Rifle, 1-inch, Percussion, in the L.S. may be

refilled ; they are cleaned and returned to Woolwich.
The cases of fired cartridges, Mark V, M, electric, may be used

for refilling for both Naval and Land Services. Cases should be
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cleaned after firing, in the manner laid down in paragraph 204,
" Regulations for Magazines, &c., 1913," and returned to store, where
they will be examined, and any found to be unserviceable set aside.

Mark V, M, cases which are fit for refilling, and also Mark IV, M,
which are fit for refilling for blank, as mentioned in § 12410, should
be sent to Woolwich at the first opportunity.

Electric aiming rifle cartridges not to be refilled for L.S. will now
be understood as applying to cartridges of earlier Marks than Mark V,
M, excepting that the cases of Mark IV, M, fired cartridges will be
used for refilling as blank cartridges.

Marking cases when refilling.—A centre punch mark will be stamped
on the base of the case each time it is refilled.

SMALL ARM AMMUNITION.

303 -INCH AMMUNITION.

Cartridge, S.A. Ball, • 303-inch (Mark VII) I C I •

Solid case, all suitably sighted and fitted •303-inch small arms and
machine guns.

(Plate CIX.)

The cartridge consists of a case, percussion cap, charge, glazed-
board disc, and bullet.

The case is of solid drawn brass, with a cap chamber formed in
the base, in which an anvil is made by a projection of the material,
and two fire-holes are drilled. The case is not lacquered.

The cap is of copper, and contains •6 grain of cap composition
pressed in and varnished, and it may be covered with a tinfoil disc.

The charge consists of about 35'5 to 37'5 grains of cordite M.D.T.,
size 5-2. The number of tubes varies from about 36 to 44.

A glazed-board disc is placed on top of the charge.
The bullet weighs 174 grains. It is more pointed than earlier Marks,

the head being struck with a radius of nearly 8 calibres. The envelope
consists of an alloy of about 80 per cent. copper and 20 per cent.
of nickel ; the core is in two parts, the front portion consisting of an
alloy of 90 per cent. aluminium and 10 per cent. zinc, or pure alu-
minium, the rear portion of 98 per cent. of lead and 2 per cent. of
antimony. A cannelure is formed around the bullet near the base
and this is filled with beeswax. The bullet is secured in the case by
the necking of the latter, which is also indented in three places into
the cannelure.

Cartridge, S.A. Ball, • 303-inch (Mark VI), I C I .

Solid case, all suitably sighted and fitted - 303-inch small arms and
machine guns.

(Plate CX.)

The cartridge consists of a case, percussion cap, charge, glazed-
board disc, and bullet.

The case and percussion cap are the same as those used with the
Mark VII cartridge.

(a11123)	 2 L 2
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The charge consists of about 31 grains of cordite, size 3t, in 60
strands.

A glazed-board disc is placed on top of the cordite.
The bullet consists of a core (98 parts lead, 2 parts antimony),

enclosed in a cupro-nickel envelope, and weighs about 215 grains.
The envelope is solid drawn from an alloy of about 80 per cent. copper,
20 per cent. nickel, and the core is secured inside it by turning over
the end of the envelope ; a cannelure runs round the bullet near the
base. The bottom part of the bullet, except the base, but including
the cannelure, is coated with beeswax. It is secured in the case by
the latter being necked and indented in three places into the cannelure.

Cartridge, S.A., Ball, 303-inch, Mark II, differs from Mark VI
in the bullet which has the envelope thicker at the nose, and - 5 per
cent. of iron was permitted in its alloy. The later issues have the
rim made to suit the charger.

Marks III, IV and V cartridges have hollow-nosed bullets and
have been ordered to be used up for practice.

- 303 BLANK.

Cartridge, S.A., Blank, • 303-inch, without Bullet, (Mark V) C .

Solid Case.

(Plate CXI.)

The Mark V - 303-inch blank cartridge consists of a Service pattern
case and cap.

The case contains a charge of 10 grains of sliced cordite, size 20,
on top of which is placed a strawboard wad. The mouth of the case
is then necked and crimped.

The Mark VI - 303-inch blank cartridge originally had a mock
bullet, but all mock bullets were ordered to be removed.

Marking on Case.

The following markings are now stamped on the base 'of the cart-
ridge case :-

1. Initials of manufacturer.
2. Mark of cartridge.
3. Last two figures of year of manufacture.
4. Either one or two broad arrows.

With reference to the above, the following details may be noted :-
Since 1907, the last two figures of the year of manufacture have

been stamped on the base of the case, the year dating from 1st April
to March 31st.

The letter 0, denoting cordite, is now omitted.
Contract supplies since 1908 have two broad arrows stamped on

the base of the case, in addition to the initials of the contractor.
Cartridges of Royal Laboratory manufacture will be, as hitherto,
stamped R t L.
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In •303-inch blank cartridge cases the numeral on the base may
not always be applicable to pattern of cartridge. For instance, any
Mark of case may be used for a Mark V blank cartridge.

If ball cartridge cases are emptied or rejected as unsuitable for
filling as ball, the numeral remains if the cases are used for blank.

Charger for - 303-inch, S.A.A.

Charger, - 303-inch cartridges, Mark II, is made of steel, and holds
five rounds.

It has a spring stop formed at each end to prevent the cartridges
falling out, and is strengthened by having three ridges on the base.

The numeral II is shown on the side of the charger.
The Mark I charger has neither the spring stops nor the strengthen-

ing ridges on the base.

Fig. 174.

CHARGER, MARK IL

Scale 1.

NOTE.—A " charger " is not loaded into a rifle : a " clip " on the
other hand, is loaded with the cartridges, but clips are not used in
the British Service.

Cases, Charger, • 303-inch Cartridges I C I .

The " Cases. charger " are made of leather board. After forming,
the parts are secured together by wire stitches.
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Bands of " buckram " are passed around the cases at right angles
to each other, and are secured by glue. They are used to pack 20
rounds of '303 inch cartridges in 4 chargers.

Bandolier, Cotton, 50 Rounds, Mark II I C I -

Bandoliers, cotton, 50 rounds, Mark II, are used for packing '303-
inch Mark VII ammunition in chargers. They are made of khaki-
coloured jean, and consiEt of a body divided into five pockets and pro-
vided with a carrying strap. The pockets, each of which holds 10
rounds in chargers, are closed by means of fasteners.

Marks I and I* bandoliers differ from the Mark II in being made
of drill and, in the case of the Mark I, in having larger pockets divided
by single rows of stiching. No more will be made and, as soon as
existing stocks are used up, they will be regarded as obsolete.

Packing . 303-inch Service Ball Cartridges.

Mark VII cartridges are usually packed 5 rounds in a charger
and 10 chargers in a bandolier.

Mark VI cartridges are usually packed either :—
(i) 5 rounds in a charger and 20 rounds in a " Case, charger "

or
(ii) 10 rounds in a brown-paper wrapper.

Both Marks VI and VII cartridges have, however, been packed
in all three of the above-mentioned ways.

Marks II to V cartridges were all packed 10 rounds in a brown-
paper wrapper.

The ammunition in packages as above is further packed :—

For Land Service.

1,000 rounds, in chargers, packed)
either in " Cases, charger " or In Box,
bandoliers.	 Small

1,400 rounds in " brown-paper wrap-	 inch, 1
per."	 J

850 rounds in chargers packed in )
" bandoliers." In Box,840 rounds in chargers packed in

Small" Cases, charger." XI to1.100 rounds in " brown-paper wrap-
pers."

600 rounds in chargers packed in -1
" Cases. charger."

840 rounds in " brown-paper wrap- In Box,
pers."	 Small

800 rounds in " brown-paper wrap- 	 rounds.
pers," for West African Field
Force.	 J

Ammunition,
Arms, '303-
,000 rounds.

Ammunition.
Arms, Marks

X V.

Ammunition,
Arms, G00
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1,100 rounds in " brown-paper 	 XI, Naval.

wrappers."
350 rounds in chargers, packed in

"bandoliers."
In Box, Ammunition,i360 rounds in chargers, packed in h

"Cases charger." Small Arms, - 303-

500 rounds in " brown-paper I inch, Half, Naval.

wrappers."

For distinguishing marks on packages, see Plate CXIV.
For weights, see Table 41.

.Packing '303-inch Blank Cartridges.

The cartridges are packed in bundles of 10 in purple paper wrappers..
The bundles are packed in Boxes, Ammunition, Small Arms

Barrels, Cartridge, and Cases, Powder, Metal-lined.
For numbers, &c., see Table 42, page 551.

'303-inch Dummy Drill Cartridges.
Cartridge, S.A., dummy drill, '303-inch 'Vies or carbines. Mark

III C I consists of a Service case without cap ; the bullet is of
boxwood secured to the case by coning and three indents. Four boles
are drilled through the case. The bullet is coloured red.

These cartridges are issued as required, loose in a packing case.
The distinguishing mark on the wrapper and box is a black rect-

angle with two uncoloured bars, and the letter D, in black, across
the centre.

Cartridge, S.A., dummy drill, '303-inch rifles or carbines, Mark IV
C differs from the Mark III described above only in the shape

of the boxwood bullet, which is of the same shape as the Mark VII
Service bullet. No more Mark IV dummy drill cartridges will he made.

The existing stock will be used up, after which the pattern will
become obsolete.

• 303-inch. Dummy Cartridges for inspectors.
(Also for Armourers and Serjeant-Instructors.)

Cartridge, Small Arm, Dummy, '303-inch, for Inspectors, Mark III
C I consists of a tinned Service case without cap or charge, and a

Mark VI Service bullet.
The weight is brought up to that of the Service cartridge by putting

coal dust into the case.
Cartridge, Small Arm, Dummy, '303-inch, for Inspectors, Mark IV

I C1 differs from the Mark III cartridge in being fitted with a
Mark VII Service bullet.

The cartridges are issued in bundles of 10.

For Naval Service.
850 rounds in chargers, packed in

- bandoliers."	
i n Box. Ammunition

810 rounds in chargers, packed in I
Ammunition,

" Cases, charger."	 Small Arms, Mark
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SHORT RANGE PRACTICE CARTRIDGE.

Cartridge, S.A. Ball, 303-inch, Short Range, Practice, Mark IV
1 N I . Solid case, for use at certain Coastguard ranges.—The cart-

ridge consists of a Service pattern case and percussion cap.
The case is blackened for a length of 1'4-inch from the mouth

and contains a charge of about 18 grains of cordite, M.D.T., size 4-2.
A glazed-board disc is placed on top of the charge. The bullet consists
of a cupro-niekel envelope, having a lead core ; it is 1 . 076 inch long,
and weighs 188 grains.

It is secured in the case by 3 indents. The total length of the cart-
ridge is from 2'9 to 2'975 inches.

The Mark III cartridge differs from Mark IV in the core of the
bullet, being made of lead and antimony, and in the bullet being
slightly longer.

No more Mark III cartridges will be made.
Packing and issue.—Short-range cartridges are packed heads and

tails, in bundles of JO, in yellow paper Wrappers. The labels on the
boxes are of yellow paper also, and the distinguishing mark on both
is a rectangle containing two diagonal lines and the letter C near each
'end. The letters and distinguishing marks are printed in black ; 500
cartridges are packed in " Box, A.S.A., *303-inch, half, Naval."

WESLEY PISTOL AMMUNITION.

(Plate CXII.)
Cartridge, S.A., Ball, Pistol, Webley, Mark LiI C I , consists of a

case, cap, charge, glazed-board disc and bullet.
The case is of solid drawn brass, with a cap chamber formed in the

base, in which is an anvil made by a projection of the material, pierced
with two fireholeg. It has the manufacturer's initials or recognised
trade mark, the numeral, and one or two broad arrows stamped on
the base.

The cap is of copper, and contains - 4 grains of cap composition
pressed in and varnished and may be covered with a tin-foil disc.

The charge consists of about 6 grains of cordite, size 1, length
•05 inch.

The glared-board disc is placed next the charge.
The bullet is made of 12 parts lead and 1 part antimony, and weighs

265 grains. It has a cavity formed in the base and 3 cannelures round
the body ; these cannelures are filled with beeswax, and the bullet
is secured in the case by choking the latter into the front cannelure
all round.

In the early issues, the bullets were of lead and tin.
Cartridge, S.A., Ball, Pistol, Webley, Cordite, Mark III IC ,

differs from Mark II in the bullet having a cavity in the head and
weighing only 2181 grains. The existing stock, in the at home
stations, will be used up for practice.

Cartridge, S.A.., Ball. Pistol, Webley, Marks IV and VICI,
differs from Mark H in the bullet, which has a flat head and weighs
220 grains. A slightly heavier charge is used.

Mark V differs from Mark IV in the bullet being made of lead
and antimony, instead of lead and tin.
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PACKING, WEBLEY PISTOL, BALL CARTRIDGES.

Land Service.

Twelve rounds in a brown-paper wrapper, Marks III and IV,
are then packed 300 rounds, and Mark II 276 rounds, in a " Box,
.47mnunition, Small Arms, Pistol, Mark III I L I ."

Naval Service.

Six rounds in a brown-paper wrapper, Marks Ill and I V, are
then packed 936 rounds, and Mark II 828 rounds, in a " Box, Ammuni
tion, Small Arms, '303 inch, half Naval, Mark I N ."

(For distinguishing mark, see Plate CXIV.)
Cartridge, S.A., Blank, Pistol, Webley, Mark III L I , consists of

a case, cap, charge and two wads.
The case is of solid-drawn brass, with cap chamber and anvil

formed in the base and two fire-holes.
The cap is of copper and contains '25 grain of cap composition

pressed in and varnished, and may be covered with a tin-foil disc.
It is secured in the case by four indents.

The charge consists of 8 grains R.F.G. 2 powder covered with two
felt wads, over which the mouth of the case is crimped.

These cartridges are packed, in bundles of l2, in purple paper
wrappers, 420 in Box, Ammunition, S.A., Pistol, Mark III.

Fig. 175.

CARTRIDGE, S.A., BLANK, PISTOL, WEBLEV, MARK U L .

Full Size!

WADS.

POWDER.

  

Cartridge, S.A., Ball, Pistol, Self-loading, Webley and Scott, 0455-inch,
Mark IINI.
(Plate CXIII.)

The cartridge consists of a case, cap, cordite charge and bullet.
The case is made of solid-drawn brass, a cap chamber and anvil

being formed in the base. Three fire-holes communicate between the
cap chamber and the charge.

The percussion cap is of copper and contains 0'4 grain of cap
composition, pressed in and varnished, which may be covered with
tinfoil if desired.

The charge consists of about 7 grains of cordite, size 1, length
0'05-inch.

The bullet consists of a solid-drawn copper envelope. which is
nickel-plated. A cannelure is formed around the bullet into which
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the mouth of the case is coned. The envelope contains a core con-
sisting of an alloy of 98 parts lead and 2 parts antimony. secured
by turning over the base of the envelope. The bullet weighs about
224 grains.

Packing.-7 rounds in a brown-paper wrapper and 840 rounds in
a "Box, A.S.A., 0'303-inch, half. Naval."

(For distinguishing mark on packages, see Plate CXIV.)

. AIMING TUBE AMMUNITION.

Cartridge, Aiming Tube, C.F., Mark IICI.

The case is of solid drawn brass with the cap chamber and anvil
formed in the base. Two fire-holes in the latter communicate from
the brass cap to the powder charge.

Fig. 176.

CAR FRIDGE, AIMING TUBE, C.F., MARK IICI.

Scale f.

The charge is 31 grains Curtis and Harvey's Diamond No. 2.
The bullet is of 12 parts lead and 1 part tin, and weighs 37 ±

3 grains, and there are 2 wads fastened to its base, that next the
bullet being greased and the other of grey cloth.

Mark II differs from Mark I only in the arrangement of the wads
and in having the base of the bullet slightly recessed.

Issue.-100 rounds are packed in a cardboard box about the size
of a bundle of 10 rounds of the Service ammunition, tied with string.

The distinguishing mark on the wrapper or box is a black circle
with a black dot in are centre.

Supplies of cartridges, aiming tube, will be made in tin-lined boxes,
each containing 10,000 rounds, but when required for the Royal
Navy they will be repacked in quarter metal-lined cases locally as
required, containing 9,100 rounds.
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RIM FIRE CARTRIDGE.

Cartridge,	 R.F., No. 1, Mark I IC I

The case is made of solid drawn copper zinc alloy, the fold in
the rim being charged with cap composition as shown in the figure.

The bullet is of lead with 1 to P5 per cent. of tin, and weighs
about 40 grains, and has 3 canneIures round it to retain the lubricant.

The charge is 4'7 grains of black powder.
This is the commercial 0'22 calibre long rim fire cartridge.

Fig. 177.

CARTRIDOE, AIMING TUBE, R.F., NO. I, MARK I' C 1 .
Soak y.

	4'7 Gram5 of
Powden

- - Corapasinom

Land Service.
100 rounds in a cardboard box.
10 cardboard boxes in a tin box hermetically sealed.
10 tin boxes in a Box, Cartridge, '22-inch, R.F., No. 1, 10.000

rounds. (See page 546.)

Naval Service.
100 of the cardboard boxes are packed in a Case, Powder, M.L.,

Quarter, i.e., 10,000 rounds.

Cartridge, • 22-inch, R.F., No. 2, Mark II N I .

This cartridge has been introduced for use in Weblev pistol aiming
tubes in Naval Service, and differs from the No. 1 cartridge in being
shorter and in having a 30-grain bullet.. It corresponds to the com-
mercial short '22-inch cartridge. The cartridges are packed 100 in
a cardboard box. 100 boxes in a Case, Powder, XL.. Quarter, 1,000
rounds in all, or 52 boxes in a " Box, A.S.A., Half. Naval," i.e.,
5,200 rounds.

Boxes for aiming tube ammunition.—See page 546.
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EARLIER SMALL-ARM AMMUNITION.

Cartridge, machine gun, ball, 45-inch, powder, Mark IV I C
Gardner and Nordenfelt. (See Mfr. 178.)

The case is made from solid drawnbrass, with a cap chamber
with raised anvil formed in the metal of the base ; two fireholes pass
from the bottom of the chamber to the interior. The inside of the
case where the powder charge rests is coated with hard brown varnish,
which is removed from that part which envelops the bullet. This
was in consequence of the liability of the empty case to stick in the
gun after firing, which was attributed to the surplus varnish at the
end of the case.

The cap is of copper. and contains '3 grain of ea& composition.
The charge is 85 grains of R.F.G. 2 powder, over which is placed

a glazed-board disc. then a beeswax wad cupped out in front, and
then two glazed-board discs.

The bullet is of 12 parts lead to 1 part tin ; a cannelure is formed
near the base ; the bullet is covered for about two-thirds of its length
with fine white paper ; the paper is crimped over at the base and
lubricated. The case is choked into the cannelure.

Fig. 17$.

CARTRIDGE, MACHINE GUN, BALL, '45-1NGH, MARK IV I C I , GARDNER
AND N OR DENFELT.

Full Size.
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— Bullet lubricated.

— Millboard wad. paraffin maxell

— Cordite. size 3.

— 2 fIrcholea.
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Packing and issue.—These cartridges are packed by tens, heads
and tails, in brown-paper wrappers, and issued in S.A.A, boxes con-
taining 680 rounds each. The distinguishing mark is a solid black
triangle.

Cartridge, Machine Gun, Ball, '45-inch, Cordite, Mark 1 I N .-
The cartridge consists of a case, cap, charge, wad and bullet. The
case is similar to the powder case described above, but is not varnished
inside, and the letter C is stamped on the base.

The cap is of copper, and contains '7 grain of cap composition
pressed in and varnished, and may be covered with a tinfoil disc.

Fig. 179.

CARTRIDGE, S.A., BALL, M.-II. RIFLE, SOLID CASE, CORDITE, MARK I.
Full Size.

The charge is about 38 grains of size 3 cordite in 100 strands,
covered by a raillboard wad paraffin waxed.

The bullet is similar to the one for the powder cartridge, but the
paper patch is orange coloured ; the mouth of the case is choked
into the cannelure, the edge fitting against a small shoulder which is
formed on the bullet.

Packing and issue.—The cartridges are packed in bundles of 10 ;
680 rounds in a Mark XI, S.A.A. box, The distinguishing mark is
a red triangle with the letter C in white in the centre.

Cartridge, S.A., Ball, M.-IL Rifle, Solid Case, Mark II. is similar
to the Cartridge, M.G., Ball, 45-inch, Mark. IV, but the case is more
bottle shaped. The distinguishing mark is a solid rectangle in red
on the box and in black on the brown-paper wrappers.
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Cartridge, S.A., Ball, M.-H. Rifle, Solid Case, Cordite, Mark I.—
The case is solid drawn, bottle shaped, with the usual rim for extrac-
tion ; an anvil with two fire holes is formed in the base. The cap is
of copper, and contains '7 grains of cap composition pressed in and
varnished ; a tinfoil disc may be used.

The mark of the case "I," contractor's mark, and the letter C
are stamped on the base of the cartridge.

The charge consists of 35'8 grains of cordite, size 3, on top of
which is placed a waxed millboard wad.

The bullet weighs 480 grains, and is provided with two cannelures,
the neck of the case being choked into the rear cannelure. The bullet
is covered for about two-thirds of its length with paper which is
coloured blue, to facilitate identification.

Certain issues have been made in which the bullets were provided
with orange coloured paper, but no more will be issued so covered.
The wrappers of these cartridges were stamped " For rifle only."

Issue 10 in a bundle, 580 in a Mark XIV box. Distinguishing
mark, solid red rectangle with 0 in white.

Cartridge, S.A., Ball, M.-H. Carbine, Solid Case, Cordite, Mark I,
differs from that for the rifle as follows :—The charge consists of 34
grains of cordite, size 3, on top of which is placed a waxed millboard
wad. The bullet weighs 410 grains, and is provided with one cannelure,
into which the neck of the case is choked. The bullet is covered for
about two-thirds of its length with paper, which is coloured green
to facilitate identification.

Issue 10 in a bundle, 600 in Mark XIV box. Distinguishing mark,
red rectangle with C in red.

Cartridge, S.A., blank, M.-H., or Snider, Rifle or Carbine, Mark IV.
—The case is made of brown paper ; it has a base cup and the base
of the Service cartridge. It contains about 68 grains of blank F.G.
powder.

MARKING ON S.A.A. BOXES.

(A) Marking generally.

In order that the particular kind of ammunition packed in S.A.A.
boxes may be readily distinguished, all such boxes issued from Wool-
wich now have labels with distinguishing marks (see Plate eXIV) ;
these distinguishing labels are placed on each side and on each end
of the box.

The labels are, as a rule

for ball cartridges.
Blue „ blank „
Purple „ dummy „

The distinguishing mark is also printed on the descriptive labels,
which are fixed, one on the closing plate of the lining, and one on
the top of the box.

The manufacturer's initials will always be found in the lower line
of the descriptive labels, in the left-hand corner.
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Cartridge S.A.Ball Pistol
Webley, Cordite.

Cartridge Aiming Tube.
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3567	 maibykSons. L ith
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(B) Marking on Boxes containing '303-inch Ammunition.
There is now only one date marked on a box containing '303-inch

ammunition, and that is the date of manufacture ; this date, together
with the manufacturer's initials, is printed on the descriptive labels,
and stencilled on each end of the box.

One other detail is required to completely identify the ammunition,
and that is the number of the box, which will be found stencilled on
the top, and also marked on the closing plate of the lining.

The gross weight is stencilled on one end.
In addition to the distinguishing and descriptive labels, the follow-

ing are placed on every box :-

Government explosive label 	 .. On junction of lid and box.

Small label, with a number in	
In the circular recess over

red
the wire attached to the

L.	 pin.
`Over the string of boxes

A label with directions for opening	
having the T-shaped
brass handle for pulling
out the pin.

Classification label	 ,. Where convenient.

Since 1st January, 1908, the particulars of the cordite (i.e., Lot
number) have not been given. Before that date this information
used to be stencilled on the box and printed an the label on the lining.

S.A. AMMUNITION BARRELS, BOXES, &c.

Barrels, Cartridge 1 C , are of three sizes—half, quarter and
eighth ; they have no copper hoops, and are used for conveyance
and storage of blank S.A. ammunition.

Box, Ammunition, S.A., 1,000 rounds, '303-inch in chargers,
Mark I L1 , see Fig. 180.

Originally the above box, when made of deal, was known as
No. 1 ; when made of teak or mahogany, as No. 2. No. 2 was intended
for foreign climates, but No. 1 can now be made suitable for this
purpose by treatment with oil, so No. 2 is obsolete for manufacture,
and the names No. 1 and No. 2 have been abolished.

This box, which is used for packing 1,000 rounds of '303-inch
cartridges in chargers, whether in cases, charger, or in bandoliers,
and 1,400 rounds in brown-paper wrappers, is of deal with elm ends,
the sides and ends being glued and dovetailed together, the bottom
secured by tinned iron screws. The top is in three parts, the centre
part forming a sliding lid. The sliding lid is secured by a split brass
pin, which passes through a hole in the lid and into a similar hole
in the side of the box. This pin is secured to the lid by a piece of
twine, and is fitted with a T-shaped handle which fits into a recess
in the lid, a calico label with instruction for opening being pasted
over it ; a second recess is for a sealing label. A tarred rope handle
passes through holes in each end of the box. These handles are parcelled
with strips of leather to prevent wear on the hooks of pack saddles.



Tip. box Ira ,.	 coated with biavk varni.,;h:
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Dim•n,ion , . 17'.
Thi: box	 pv,,littAly suporztecie the Boxes,	 Mark-. XI

to XV for I.a'n Sc•rviN..
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Boxes. .Am ► undion, Small _firms, O.S. (Land, Mark X1). (Naval.
Mark XI.)

The Boxes .	 Mark XI, are made of teak or mahogany.
The Land and Naval boxes differ from each other in the Land box
having rope handles. parcelled with leather, and the Navy having
copper-wire handles covered with leather for about 4 inches at the
joint. and in having the letter N branded on each end.

Box. Ammunilion. Small Arms. Home and Special. Mark XII.

'Flue Mark XII box is similar to the Mark XI in appearance, but
is wade of deal with elm ends.

Box. Ammunition. Small Arms, Mark X111.

The Mark XIII box was introduced for packing 1.000 rounds of
Mort in i-llenry rart ridges.

It is assolet e for future 111;1m/facture and the sto , k is being used
up for packin•2: blank ':103-inch (:artridres. It is larger than Marks XI.
XII. XIV or XV.
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Box, Ammunition, Small Arms, Home and Special, Mark XIV.

The Mark XIV box differs from the Mark XII chiefly in having
no cleats for the rope handles, which pass through the ends of the
box.

Box, Ammunition, Small Arms, Home and Special, Mark XV.

The Mark XV box differs from Mark XIV in having a cheaper lid.
Only a few were made.

Dimensions of Boxes, Ammunition, Small Arms, for Storage

Mark XI 21'812 x 8'312 x 6'937 inches.
XII 20'625 x 8'325 x 6162	J, 	 7/

XIII 20'75 x 1015 X 10
XIV 22'187 x 8'5 X 7'02	 5-

/3 XV 22'212 x 8'437 x 7'02

Box, Ammunition, S.A., 600 rounds, • 303-inch, in Chargers.—The
box is for use in packing either 600 rounds of '303-inch cartridges in
chargers (§ 11753), or 840 rounds in ordinary paper packets, for
Colonial Service.

When issued to the West African Field Force the number of rounds
in paper packets is 800.

There are two Marks of this box : the Mark I is made of mahogany
and the Mark II of soft wood, which, when required for use abroad,
will be treated with oil, mineral, preserving wood. These boxes have
a tin lining, and are provided with a sliding lid, which is secured by
a half-round brass split pin, having a T-shaped handle attached to it.

The tin lining is provided with a closing plate fitted with a handle.
Each end of the box is provided with a rope handle for lifting

purposes.
Dimensions, 12'375' x 9'812' x 8'625'.
A certain number of 780-round boxes have been issued for Colonial

Service.
This box differs from the 600-round box in dimensions, in having

a rope handle at one end only, and in being provided with three tin
boxes, instead of a single tin lining. The tin boxes will each contain
260 rounds of •303-inch cartridges in ordinary paper packets, or
200 rounds in chargers.

There is also a 750-round box, which is similar to the 780-round
box, but has only one tin lining.

No more 780 or 750-round boxes will be provided. They will
be superseded by the 600-round box.

Camel and bullock boxes are Special for India ; but the first is
also used for the issue of S.A.A. to Colonial Governments.

Handles of Small Arm Boxes.—In future, manufacture and repair
of S.A.A. Boxes in the Land Service, the hole in the boxes, for the
handles, will be chamfered, and the handles will be parcelled with
strips of leather, to prevent wear on the hooks of pack saddles.

Box, A.S.A., '303-inch, half, Naval, Mark I I N I , is similar in
material and construction to the Mark XI box, but has only one cleat
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and one handle. It is used in the N.S. for packing '303-inch and
pistol ammunition, of which it will contain :-

500 rounds, S.A. Ball, '303-inch, or '303-inch Short Range
Practice in brown-paper wrappers.

350 rounds, S.A. Ball, • 303-inch in chargers, packed in bandoliers.
360 rounds. S.A. Ball, • 303-inch in chargers, packed in cases,

charger.
936 rounds, Webley Pistol Ammunition, Marks III, IV or V.
828 rounds, Webley Pistol Ammunition, Mark II.
840 rounds, Webley and Scott, Mark I.
Stowage dimensions, 10'875' x 8 - 375ff x 7 - 0" ± '05".

Box, Ammunition, S.A., Pistol, Mark III I L I is similar in con-
struction to the Box, A.S.A., G.S., Mark XI, but is much smaller.

It has a cleat and rope handle at one end only.
The sides and bottom are made of deal, the ends of elm, and the

top, including the sliding lid, of teak.
Stowage dimensions, 8 625" x 6 • 5" x 4' 625'.

BOXES FOR AIMING TUBE CARTRIDGES.

Box, Cartridge, Aiming Tube, " C.F.," Mark .IILI, is of deal
with elm ends ; the lid is secured by brass screws with leather washers.
It has a tin lining and a closing plate with handle. Cleats and rope
handles are attached to each end of the box. Dimensions, 18-r x 7 1-
x11".

This box is used for packing 10,000 cartridges, aiming tube ; or
108 cartridges, aiming rifle, I inch.

Box, Cartridge, '22-inch, " RP," No. 1, Mark IILJ, is of deal
with elm ends ; the sides and ends are dovetailed, and the top and
bottom are secured by brass screws. The ends are fitted with elm
cleats and rope handles. The box contains 10 tin boxes, each having
a lid secured by a tin band soldered on. Each tin contains 1,000 rounds
in 10 cardboard boxes. Wooden partitions are placed in the box to
prevent movement of the tins during transit. Dimensions, 18" x 13' 8"
x 7'2".

Toot, EXTRACTING BULLETS, SMALL ARM, MARK I.

Tool, Extracting Bullets, Small Arm, Mark I, is for use of Inspecting
Ordnance Officers in opening S.A. and - 45-inch M.G. cartridges.

It consists of a steel body ; gunmetal socket, fitted with milled
handwheel steel flanged bush, secured in the body by a small screw ;
steel milled-headed clamping screw, and two steel sleeves '8 inch
and 3 inches long respectively.

The body has a shoulder on the outside, a screw thread being cut
behind the latter to take the socket. The body is bored out (the
diameter being greater in rear) to take the steel flanged bush. In
this form the tool is adapted for use in extracting bullets from M.H.
rolled and solid case cartridges.
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Fig. 181.

TOOL, EXTRACTING BULLETS, SMALL ARM, MARK I.

Instructions for Use.

1. Mil. rolled and solid case cartridges.—Insert the cartridge in
the bush of the tool, and grip the bullet with the clamping screw ;
turn the handwheel, and withdraw the body of the cartridge from
the bullet.

2. Q.G. cartridges.—Insert the •8-inch steel sleeve in the bush,
and proceed as in 1.

3. '303-inch cartridges.—Insert the 3-inch steel sleeve in the bush
and proceed as in 1.

Care must be taken in inserting the 3-inch sleeve that the lines
on it and on the head of the body of the tool coincide, so as to ensure
that the clamping screw will pass through the hole in the sleeve and
thus be free to grip the bullet.

(B 11123)	 2 xi 2
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TABLE No. 41.—Packages of Cartridge*, Aiming Rifle,  S.A., and M.G. (Ball).

Nature.

1

Charge. Bullet.

Bundle. Box.

Remarks.

No. Weight. No. Mark.

Approxi-
mate
Gross

Weight.

&ZS. gra lbs. ozs. lbs. ov.s.
1-inch Aiming Rifle, Electric (Gun-

powder)
1-inch Aiming Rifle, Percussion (Gun-

400
R.F.G. 1

9	 408 12 10 101

96

108

Box, A.S.A., XI ...

Box, Cartridge tube, C.F.

97

10'7

10

6
powder)

1-inch Aiming Rifle, Electric (Cordite)}
1-inch Aiming Rifle, Percussion (Cor-

dite)

160
Size 3 10 0 12 10

96	 Box, A.S.A., XI ..- 93
108	 Box,	 Cartridge	 aiming 102

tube, C.F.

8
10

•303-inch, Mark VII 355 to 0 174 60 3 3	 1,000	 Box, A.S.A., 1,000 rounds	 74 8 In Bandoliers.
37.5

M.D.T.
860 Boxes, A.S.A., XI, XII,

XIV or XV
66 8

Size 5.2 360 Box, A.S.A., half, Naval 28 12
600 Box, A.S.A., 600 rounds 48 4 In Bandoliers.

20 1 8 1,000 Box, A.S.A., 1,000 rounds 80 8 In " Cases, Charger."
840 Boxes, A.S.A_, XI, XII,

XIV or XV
69 0

360 Box, A.S.A., half, Naval 30 8
800 Box, A.S.A., 800 rounds 51 8 In " Cases, Charger."

10 0 9	 1,400 Box, A.S.A., 1,000 rounds — Inn." brown - paper
wrappers."

•

1,100

500
840

•
Boxes, AS,A.., 76

37
61

0

4
0

XIV or XV
Box, A.S.A., half, Naval
Box, A.S.A., 600 rounds

-303-inch, Marks II to VI 31.5 0 215 60 3 6 1,000 Box, A.S.A., 1,000 rounds 75 8 In " Bandoliers."
Size 31 (Mark VI only.)

850	 Boxes, A.S.A., XI, XII,
XIV or XV

87 0

350 Box, A.S.A., half, Naval 28 14
600 Box, A.S.A., 600 rounds 48 8

20 1 1,000 Box, A.S.A., 1,000 rounds 81 0 In " Cases, Charger,"
840 Boxes, A.S.A., XI, XII,

XIV or XV
70 12

360 Box, A.S.A., half, Naval 30 10
600 Box, AS.A., 600 rounds 51 12

10 0 10 1,400 Box, A.S.A., 1,000 rounds 98 8 In	 " brown - paper
wrappers."

1,100 Boxes, A.S.A., XI, XII,
XIV or XV

79 6

500 Box, A.S.A., halt, Naval 37 8
840 Box, A.S.A., 600 rounds 61 8

- 303-inch, Short Range Practice, Mark 18 0 1,88 10 0 9 500 Box, A.S.A., half, Naval 34 8
III and IV M.D.T.

Size 4-2
Webtey Pistol, Mark II 	 •• • 0 285 8 0 4- 828 Box, A.S.A., half, Naval i 43 0

Size 1
12 0 91 276 Box, A.S.A., Pistol III 16 8

I LI
Webley Pistol , Marks DI or IV	 •.. 6-1 0 220 6 0 41 936 Box, A.S.A., half, Naval 47 8

Size 1
12 0 81 300 Box, A.S.A., Pistol III 16 12

LI
Webley and Scott, Self-loading 7 0 224 7 0 51 840 Box, A.S.A., half, Naval i 47

Size I



TABLE No. 41.—Packages of Cartridges, Aiming MA, S.A., and M.C. (Ball) —continued.

Bullet.

Bundle. Box.

No. Weight,
No. Mark.

Approxi-
mate
Gross

Weight.

MS. gra. lbs. ozs. lbs. ors.
0	 37 100 1	 01 10,000 Box, Cartridge, aiming

tube, C.F.
113	 0

0	 40 100 0	 131 10,000 Box, Cartridge, • 22-inch,
B.F., No. 1

100	 8

10,040 Case,	 Powder,	 M.L.,
Quartecr

103	 0

0	 30 100 10,000 Do.
5,200 Box, A.S.A., half, Naval

480 10 3-1L'a 680 Box, A.S.A., XI, XII,
XIV or XV

94	 8

480 10 1	 2 680 Box, A.S.A., XI ... 90	 8

480 10 1	 21 580 Box, A.S.A., XIV 81	 10

410 10 600 Do. 79	 8

Nature.	 Charge.

gn-

Aiming tube, Central Fire, Mark
	

BC. R. Dia-
mond No. 2

Aiming tube, Rim Fire, No. 1, Mark I
	

4 . 7
R.F.G.'

Aiming tube, Rini Fire, No, 2, Mark I

M.O., ball, 4.6-inoh, Mark W
	

86
R.F.G.t

M.G., ball, 4.6-inoh, Mark I (cordite)... 	 38
Size 3

M.H., Rifle, solid case, Cordite, Mark I
	

36.8
Size 3

M.H., Carbine, solid case, Cordite,Mark I
	

34
Size 3



TABU No. 42.—Packages of Cartridges, Aintioig kyle, S.A. and MG. (blarale).

Nature. Charge.

Bundle. Box.

Remarks.
No.

,
Weight. No. Mark. Gross

Weight-

grs- lbs. ors. 1 lbs. oza• -
kiming Rifle, 1-inch 	 ...	 ...	 ...	 ... 400 — — 108 XI ...	 ...	 ...	 ...'	 40	 0

i.G., G.G., chamber powder, Mark I, solid case... 85 10 0	 &3 1,670 Half barrel	 ...	 ...' 95	 12
2,000 Half-metal lined case	 ... 134	 8

•303-inch cordite, Mark V, solid ease 	 ...	 ... 10 Size 20 10 0	 44- 1,400 XI, XII, XIV	 ...	 ... 48	 0
S.C. 2,500 XIII	 ...	 ...	 ... 81	 0

3,200 Half barrel	 ...	 ... 103	 8
1,900 Quarter barrel	 ...	 ...	 59	 8
7,400 Whole M.L. case	 ... 257	 0
3,400 Half	 Ill	 ... 124	 4
1,450 Quarter	 ,,	 ... 58	 4

kt.H., or Snider Rifle or Carbine, Mark IV 	 ... 68 Blank F.O. 10 0	 4 960 XI, XII, XIV	 ...	 ... 36	 4
• 1,500 XLEI..	 ...	 ... 52	 4

2,000 Half barrel	 ...	 ... 62	 2
1,300 Quarter barrel 	 ...	 ... 40	 4
2,400 Half M.L. ease	 ...	 ... 90	 0
1,020 Quarter	 „	 ...	 ... 43	 8

Webley Pistol	 ...	 ...	 ...	 ...	 ... 10 6 0 24 420 Box,	 A.B.A., Pistol, 111- 8	 8
1 L I
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CHAPTER XXII.—ROCKETS AND LIGHTS.

Rockets are employed for signalling, for display, as weapons of
war, and in conjunction with the life-saving apparatus.

There are also in the Service sundry port-fires and lights, the
manufacture of which is analogous to that of rockets, and which
will accordingly be described in this chapter.

A rocket propels itself through the air. In all cases a rocket
consists of a cylinder closed at the head and having a vent at the
rear end ; in this cylinder is a quick-burning composition, up the
centre of which is a conical hole ; the ignition of this composition
causes a pressure of gas in the rocket ; the gas escapes out of the vent,
presses against the air, and so drives the rocket in whatever direction
the head may be pointing.

It is necessary to provide some means of keeping a rocket travelling
in the direction in which it is started ; for, if - the rocket were a simple
cylinder, it would tend to turn over and over. As the composition
burns away the centre of gravity is always altering. The rocket is
kept straight in one of two ways, either by—

(1) Rotation (as in the war rocket) imparted by an application
of the force of the gas escaping from the rocket ; or

(2) The attachment of a long stick, or a short stick with a tail
of rope. The rocket in this case is kept fairly straight by
the rush of air past the stick or rope. In any breeze this
has the effect of turning the point of the rocket to the wind,
and it will therefore be found to travel to windward.

WAR ROCKETS.

Paint.—All war rockets are painted red.
War rockets are issued in wooden cases fitted to hold three 24-pr.

or four 9-pr. rockets respectively.
Age of rockets.—New war rockets will not be issued from Woolwich

until one year after the date of their manufacture..
Any war rockets more than ten years old, reckoning from date of

manufacture, will be destroyed locally.
Range.—The average range of the 24-pr. rocket is about 1,800

yards ; the 9-pr. 1,200 yards.

Rocket, War, 24-pr.

Rocket, War, 24-pr., Mark VII C I , consists of a body, head,
base piece, tail piece, and safety cap.

The body is made of steel tubing, cut to the required length, and
tested internally by hydraulic pressure to 1 ton on the square inch.
The interior is then roughened by scoring it spirally and scoured
till it is quite clean and bright.

The head is of cast iron lined with wood, and is fastened to the
body by screws.
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The base piece of wiught iron or mild steel fits into the end of
the ease and is secured by screws. It is bored out and screwed to
receive the tail piece and also to receive the safety cap as shown in
the woodcut.

Fig. 182.

ROCKET, WAR, 24-PR., MARK VII C1 .

Seale

The tail piece is of cast iron, and contains three conical vents, the
larger part of the cone being towards the interior of the rocket. The
vents are cut away on one side ; hence the gas issuing from the vents
meets with resistance on the side where they are prolonged, and,
there being no counterbalancing resistance where they are cut away,
rotation is given to the rocket.

The safety cap is of mild steel knd is screwed on to the base piece.
Its object is to cause the rocket to burst, instead of becoming a
dangerous missile, should it be accidentally ignited. Between the
face of the cap and the base piece an asbestos washer makes a water-
tight joint.

A. special key, known as the " Key, rocket, war," is issued for
unscrewing these caps.

The composition consists of ground saltpetre, sulphur and alder
charcoal.

This is first pressed into pellets for convenience of handling, and
the hole for the tail piece having been filled up with a false base,
the rocket is placed base downwards in the press and the pellets
put in from the top and subjected to pressure.
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An asbestos disc is placed over the top of the composition, the
edges of the disc being turned up round a disc of millboard which
is placed over the asbestos. The upper surface of the millboard and
the interior of the top part of the case are coated with thinned luting,
and the head is pressed in on top of the millboard and fastened on.
The false base piece is then removed and a conical hole 11'875 inches
long drilled in the composition. Round the edge of the base piece
inside there is a lead ring, so as to seal the joint and prevent the
escape of gas in that direction, and between the base piece and the
composition is a millboard washer.

When screwed in, the tail piece is retained in position by a keep
screw.

Before screwing the safety cap into the base piece the threads
are lubricated with thinned luting.

The numeral and date are stamped on the base of the rocket.
Each rocket has also a letter of the alphabet and a number stamped

on both head and case. The numbers run up to 1,000, and then the
letter is changed.

Rocket, War, 9-pr.
Rocket, War, 9-pr., Mark VII J C J , is similar in construction to

the 24-pr., Mark VII, but the proportions of the ingredients of the
composition are slightly different.

Fig. 81
Seale 1J,.

Method of firing the above Rockets.

The safety cap is removed and the rocket placed at the rear end
of the rocket machine ; it is fired by a friction tube which is placed
in a slot on the machine so that the flash passes through one of the
vents and so ignites the composition.

Tube, friction, quill, long, is used in the N.S., and Tube, friction,
copper, short, in the L.S. (The " Tube, friction, copper, solid drawn"
is too short for this purpose.)

Rocket Machines (for War Rockets).

Machines, rocket, low., 24-pr. and 9-pr. L , differ from each
other in dimensions and weight.

The following general description applies to both :-
Each size consists of a sheet-iron V trough, supported at rear by

three legs made of wrought-iron tubing, two short ones opening right
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and left, and one long one to the front beneath the trough, each
terminating in a prong. On the front one runs a gunmetal ring
Connected by two bars with a V near the front of the trough, the bars
pivot on V and ring ; the elevation is given by slipping the ring up
and down the front leg, and clamping it with the arrow on the rear
edge of the ring at the required line of graduation up to 15° of elevation
for 9-pr., and 25° for 24-pr. machine, with references to the plane on
which the machine stands.

At the back end of the trough is an iron stop preventing the
rocket sliding back ; it is slotted to form a crutch for the copper
friction tube.

There is also a Machine, Rocket, War, 24-pr., for Naval Service.

L1RE-SAVING ROCKETS.

Rocket, Life-Saving, Boxer. (See Plate CXV.)
Rocket, Life-Saving, Boxer, Mark VI L , consists of body with

pins and screws, two clips, front disc, head, and closing plug.
The body is of solid-drawn steel, in two parts, connected by a

wrought-iron or mild-steel connecting piece, which is secured to the
front portions by pins and brazing, and to the rear portion by screws.

A wrought-iron or mild-steel base piece, threaded internally to
receive a closing plug, is secured in the end of the rear portion by
pins and brazing and burring over the edge of the case. The two
parts of the body and the screws are blackened in boiled linseed oil
and the interior of the body receives three coats of white paint.

The clips for securing the stick are of sheet iron and connected
to the body by screws.

The front disc is of wrought iron or mild steel, the head of wood,
and the closing plug of gunmetal, with a square recess to fit the
G.S. key.

The composition is pressed into pellets for convenience of handling
and inserted into the front and rear parts of the body. A millboard
disc is placed on top of the composition in the front part, the top of
the disc and inner surface of case being coated with thinned luting.
A lead disc, coated with thinned luting, is placed above the millboard
disc, and over this the front disc, which is secured to the body by
screws. A conical cavity is formed up the centre of the composition.
The rear part of the body has the composition pellet at the top made
quicker burning than the remainder. This is covered by a millboard
washer, with its upper surface and the interior of the case coated
with thinned luting. Two lead washers, coated with thinned luting,
are placed on top. A conical cavity is formed in the rear part and
the bottom of the cavity is covered by a paper disc, giving instructions
to " break through before firing," sheilaced on. The threads of the
closing plug are slightly greased with thinned luting. The plug is to
ensure the rocket bursting, instead of being projected, if the com-
position be accidentally ignited.

The front clip is secured by screws, and the wood head by tacks.
The rear clip has its rear edge turned over the end of the body and
the clip secured by screws.
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These rockets range from about 300 to 470 yards, giving a mean
range of 375 yards, and a mean deviation of 37'5 yards down wind.

Marking.—The numeral and contractor's initials, or trade mark,
are stamped on the base piece, and the numeral and date of manu-
facture stencilled on the body.

Paint.—Exterior of rocket, except the plug, painted red.
The reason for having the two rockets, one fixed in prolongation

of the other, is to give great length of burning and continue the pro-
pulsion through a much longer period without any excessive strain
upon the line.

Issue.—Six rockets in a packing case.

Method of firing " Rocket, Life-Saving, Boxer."

The rocket is attached to a stick 9i feet long, to which the rope
is attached. (See Plate CXV.) It is fired from a tripod stand
(the " rocket machine ") somewhat similar to those used with the
war rockets.

To fire.—Remove the closing plug by means of the key, and
break the paper disc covering the cavity in the composition. Insert
the " Fuze, Rocket, Boxer," the body of which is conical, to fit the
vent of the rocket. Light the fuze by the flame of a portfire, and
stand clear.

Caution.—The life-saving rockets must, like other stores of a
similar nature, be treated with care. If accidentally ignited when
pointed in the wrong direction, or when lying about on the ground,
they may become dangerous missiles.

Stick. for Life-Saving Rocket.

Rocket, stick, 9 feet 6 inches, Mark IT I L I , is of deal, square, with
the corners rounded off. The upper part is recessed to fit close to
the rocket, and has two iron plates—one close to the end, the other
where the stick fits intn the bottom clip. The latter has a flange to
rest against the base clip of the rocket. Below this the rocket stick
is plated with tin to prevent its being burned by the flame of the
rocket. On the back of the stick is fitted in a slot a flat spring with
a catch to hold the stick in position when inserted.

The bottom end of the stick is bound with an iron ring, and the
line is passed through a hollow in each end of the stick. After coming
out through the top it passes through two indiarubber and one brass
washer, and is secured by an overhand knot.

The indiarubber washers are intended to reduce the effect of the
sudden jerk when the rocket is fixed. A second knot is usually made
in the rope near the hinder end of the stick in case the upper part
of the line should be burnt through by the flame of the rocket.

Issue.—Nine sticks in a bundle.

Rocket machine and stores used with Life-Saving Rocket.

Machine, rocket, life-saving, Boxer, Mark V I L 1 , forms part of
the life-saving apparatus ; it is intended for firing the life-saving
rocket.

111
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Other combustible stores.—The following combustible stores are
also issued in connection with the life-saving rocket, viz. :—

Fuze, Rocket, Boxer, Marks III and IV.
Light, Long, G.S., Mark I.—When for use with the life-saving

rocket, it is issued with metal handle.
Portfire, Life-Saving.—A metal handle is issued with this portfire.

Fuze for Life-Saving Rocket.

Fuze, Rocket, Boxer, No. 20, Mark III.—The exterior is conical
to fit into the vent of the life-saving rocket. The body is of paper,
2/5 inches long, and is driven with composition, which burns 10
seconds. The exterior of the fuze is covered with kamptulicon. Over
the priming there is a waterproof paper cap tied on with twine, which
need not be removed before firing.

Fuze, Rocket, Boxer, No. 20, Mark IV.—The Mark IV fuze differs
from the Mark III in being slightly longer, and in having the contour
of the body altered. The leading portion of the body only is tapered,
the taper being sharper than in the Mark III fuze, to allow of the
fuze going further into the rocket, whilst the rear portion is of greater
diameter and has parallel sides to more completely fill the mouth of
the rocket and prevent premature firing due to " flash over " of the
portfire.

It has also a perforated grain powder pellet instead of mealed
powder for the priming.

The time of burning is the same as the Mark III fuze, viz., 10 to
11 seconds.

The fuzes, &c., are issued in a " Box, Life-Saving Fuze," made of
tin, containing 12 fuzes, 12 indiarubber washers and 6 brass washers.

Portfires, Primers and Lights, for use with Life-Saving Rocket.
See page 572. The lights are issued in a deal box, closed with

hinged lid secured by hasp and staple, called Box, life-saving lights,
Mark II, which contains 12 lights, 2 handles, and 15 G.S. primers
in a tin cylinder.

A similar Box, Life-Saving, Portfire,  Mark I, contains 24 portfires,
2 handles, and 30 G.S. primers in a tin cylinder.

SION-AL ROCKETS.
(1) Rockets, Signal.
(2) Rockets, Light.
(3) Rockets, Sound.
(4) Rockets, Light and Sound.
(5) Rockets, Flash and Sound.

The difference between the above is as follows :-
A " Rocket, Signal" contains a number of stars.
A " Rocket, Do " contains a single star.
A " Rocket, Sound" contains no stars, but a primer of guncotton

or other detonating explosive.
A " Rocket, Light and Sound," is a combination of the last two

above mentioned.
A" Rocket, Flash and Sound," is a combination of a " Rocket,.

Signal," and a " Rocket, Sound."



ROCKETS, SIGNAL.

Rocket, Signal, 1 lb. Service, Mark III 1 L I .
Rocket, Signal, 1 lb., Service, Mark III, has a case made of brown

paper, rolled into a cylinder. The composition is driven by hand,
and has a conical hollow at the rear.

A paper case is attached to the head, terminating in a cone ; this
serves to contain the stars and some mealed powder which serves
to open the case and scatter the 28 stars. The star chamber is sepa-
rated from the rocket composition by some clay driven in at the
top of the composition, having a central hole forming a communica-
tion ; the rocket is choked near the base, and has a priming made
up of L.G. powder and isinglass.

The vent is closed by a wooden screw-plug, intended to reduce
the area over which the destructive effect of the accidental ignition
of a store of rockets would extend, as rockets so fitted will burst,
instead of being projected in the usual way.

Stick.—Stick, 5 feet, with notch, Mark I I C I , is used with
" Rocket, Signal, Service " ; " Rocket, Signal," " Blue," " Red,"
or " Green " ; also with the combined " Light and Sound Rocket."

The sticks are 5 feet long, tapered to the end. For Naval Service,
the stick is only about 1 foot 6 inches long, and has a rope tail 5 feet
long. This is more convenient than the long stick for use in confined
spaces, such as boats, &c.

Issue of Rocket, Signal, 1 lb., Service, Mark 111.—One in a tin
cylinder, No. 75 ; 15 cylinders in " Box, Rocket, Signal, 1 lb." (See
page 561.)

Rocket, Signal, 4 lb., Service.—Rocket, Signal, 4 lb., Service,
resembles the 1-1b. rocket, except in size and in having the paper
case larger in diameter than the body of the rocket and containing
only 20 stars.

Issue of Rocket, Signal, 4 lb., Service.—One in a tin cylinder, No. 76 ;
14 cylinders in box, rocket, signal, 4 lb., or 60 cylinders in a whole
metal lined case.

Coloured Rockets.
Coloured rockets are made for the purpose of display ; they are

issued in two sizes-1 lb. containing 49 and lb. containing 30 stars
(blue, green or red).

There is also a 1-1b. rocket containing red and white stars.

Rocket , Signal, 1 lb. Red C I •
f1 77 1 lb. Blue I C I •
71 /7 1 lb. Green I C I .

The above resemble the Rocket, Signal, 1 lb. Service, but the
heads are more rounded, and are painted the same colour as the
stars they contain.

The heads of the rockets are in all cases opened by quickmatch
packed in with the stars.

Issue of Rocket, Signal, 1 lb., Red, Blue, or Green.—The 1 lb.
coloured rocket is issued in a tin cylinder, No. 98, 42 cylinders in
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a whole metal-lined case for Naval Service, 50 cylinders in an ordinary
packing case for Land Service.

Rocket, Signal, 4 lb. Red I 0 .
75	

lb. Blue IC I .
lb. Green I C I .

The 4-lb. size coloured rockets are similar to the above, but
smaller, and contain 30 stars.

Issue of Rocket, Signal, 4 lb., Red, Blue, or Green.—The 4-Ib. rocket
is issued one in a tin cylinder, No. 99, 60 cylinders in a whole metal-
lined case for Naval Service ; for Land Service, 50 cylinders in an
ordinary packing case.

Rocket, Signal, 1 lb., Red and White, Mark IL
The Rocket, Signal, 1 lb., Red and White, Mark II, differs some-

what from the above. It is the same in external form as the 1-lb.

rig. 184.

ROCKET, SIGNAL, 1-LB., RED AND WHITE, MARK IL
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red signal rocket, Mark II, and has the head painted in longitudinal
stripes of red and drab. It contains 25 red and white stars. In order
to avoid the danger involved in firing the other signal rockets over
the heads of crowds, from the metal socket remaining on the rocket
stick and causing it to fall swiftly point first like an arrow, the socket
in this ease is made of paper instead of copper, and contains at the
top end a puff of powder which communicates by a fire-hole with the
top of the composition, and is exploded at the same time that the
rocket opens, and thus separates the stick from the case. Mark
of this rocket, which was not mentioned in " L. of C.," had this
arrangement for ejecting the stick, but no wooden plug in the base.
The red and white rocket is not made up in the -lb. size.

Method of Firing " Rockets, Signal."

To prepare a " Rocket signal " for firing, it should be attached to
the stick and the screw-plug removed from the vent (a label showing
the method of fixing the stick will be found on the body) ; the rocket
may be fired with the stick merely stuck into sand ; it is usually
convenient to support the rocket in the required position (almost
vertical) by passing the stick through a couple of iron loops on a
post in such a manner that no resistance is offered to the stick going
up with the rocket.

The "Machine, Rocket, Signal" may also be used (see below)
when firing rockets from boats.

To fire the rocket, ignite the priming in the vent by means of a
portfire ; with the " Machine, Rocket, Signal," a " Tube, Friction
Quill, Short," or a " Tube, Friction, Machine, Rocket, Signal " is
used instead of a portfire.

Caution.—Care should be taken to stand clear when firing the
rocket, as the back rush of flame may injure the operator. The
rocket comes down point first with considerable force. In order to
cause it to come down at a safe distance, incline the rocket very
slightly away from the vertical, remembering that the rocket tend,s
to travel to wiaulward.

Machine, Rocket, Signal, Mark II.

The Machine, Rocket, Signal, Mark II, consists of an oval tube
of sheet iron to take the rocket with the portion of the stick at its
side, a round tube of sheet iron being fixed on to it to take the
remainder of the stick in its interior.

The two tubes are joined together by a middle piece of gunmetal,
to which both are riveted.

The larger part of the finished tube is about 1 foot 8 inches and
the smaller 4 feet 6 inches long.

The metal at the month of the finished tube is wire edged ; at the
opposite end is a ground spike.

A vent is made in the close portion of the base of the oval tube
opposite to the vent of the rocket to take a friction tube for firing,
which is prevented from falling out when the tube machine is pointed
up into the air, by a hinged piece of gunmetal which shuts in behind
the head.
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Use.—For firing signal rockets from boats, and under circum-
stances when the back rush of flame might do injury.

Packing of " Rockets, Signal."

Boxes, Rocket, Signal, 1 lb., Mark /1Cland Boxes, Rocket, Signal,
lb., Mark I I C I .—These are ordinary deal boxes having elm ends

fitted with elm cleats and galvanised iron wire handles.
The sides, ends, and bottoms are secured by iron nails and the

top is secured by iron screws. Internally thtly are fitted with two
diaphragms, the large box being prepared to take .15 " Rockets,
Signal, 1 lb., Service," and the small box 14 " Rockets, Signal, lb.,
Service." The rockets are packed in cylinders which fit in perforations
in the diaphragms.

Cases, Packing, Rocket, Signal, 1 lb., Red and White.—This is
generally similar to the " Boxes, Rocket, Signal," 1 lb. and lb.
It differs in dimensions ; in having rope instead of wire handles, and
in having two sets of movable fittings to support 16 cylinders con-
taining the rockets, horizontally.

(u11123)	 2 N



TABLE No. 43.—Rockets, Signal.

Description. Mark. Colour. Contents. Packing.

Rocket, Signal, i lb., Service	 ... III Drab	 ...	 ... 20 stars	 ... I in a tin cylinder, No. 76.
60 cylinders in a whole metal lined case.
14 in a box, Rocket, Signal, i- lb. 	 H4909, 14655.

Rocket, Signal, 1 lb., Service	 .., III	 Drab	 ...	 ...	 ... 28 stars	 ... 1 in a tin. cylinder, No. 75.
15 in a box, Rocket, Signal! 1 lb. 	 *Nog, 14655.

Rocket, Signal, 1 lb., Red	 ,.,	 ... III	 Drab, with red point ... 30 stars	 ... I in a tin cylinder, No. 99.
60 cylinders in a whole metal lined case.
50 cylinders in an ordinary packing ease. 113164.

Rocket, Signal, 1 lb., Blue	 ... II	 Drab, with blue point... 30 stars Do.

Rocket, Signal, 1- lb., Green ...	 ...	 II	 Drab, with green point 30 stars	 ... Do.

Rocket. Signal, 1 lb., Red 	 ..:	 ... III	 Drab, with red point ... 49 stars	 ... 1 in a tin cylinder, No. 98.	 .
42 cylinders in a whole metal lined ea.so.
50 cylinders in an ordinary peeking case. 	 §13164.

Rocket, Signal, I lb., Blue	 ...	 ... II	 Drab, with blue point... 40 stars	 ... Do.

Rocket, Signal, 1 lb., Green 	 ...	 ... II	 Drab, with green point 49 stars	 -•• Do.

Rocket, Signal, 1 lb., Red and White II Drab.	 Head painted
red and white

25 red
atars24 white}

1 in a tin cylinder, No. 98
'42 cylinders in a whole metal 	 lined case.

16 cylinders in a case, packing, Rocket, Signal, 1 lb.,
Red and White.

NoTR.—The oylinders are all oloaed by a lid secured by a tape band shellaced on.
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ROCKETS, LIGHT, AND ROCKETS, SOUND. (See Table 44.)

Rocket, Light, lb., Mark II, and Rocket, Sound, lb., Mark II,
are issued to the Board of Trade ; the Rocket, Sound, • lb., Mark II,
is also issued to R.G.A. for examination vessels, &c.

These two rockets are similar and the following remarks apply to
both. The body of the rocket proper, paper case, and the fitting of
the stick are similar to those of the ordinary i-lb. signal rocket. They
have, however, a different arrangement for firing. About 4 inches
of safety fuze is laid up alongside the copper socket for the stick.
One end of this fuze passes into the vent round the lower edge of
the ease ; the other end, protected by a paper cap, may be ignited
by a vesuvian or other convenient means.

The base of the rocket is closed by the usual wooden plug screwed
in.

ROCKET, SOUND, -I LB., MARK IL
G mention.	 Fulminate of mercury.

n	 '

Rocket, bight.—The light rocket has the head filled with a single
star of magnesium light composition contained in a paper case, and
matched and primed. It is ignited and blown off when the rocket
has reached its maximum height. The star burns about 15 seconds.

Rocket, Sound.—The sound rocket has, instead of a star, a 2-oz.
primer of dry guncotton, coated with paraffin, and a detonator.
These are carried separate from the rocket and from each other until
required for use. The head is a cylindrical paper case, rather larger
in diameter than the body of the rocket. It has a piece of calico at
the top fitted with a tape. When the guncotton is inserted into
the head the calico and tape fasten it in, the calico being tied
up by the tape like a bag. The detonator is a small tin tube, con-
taining fulminate of mercury, and is ignited by quick-match passing
into the top of the rocket composition. (For detonator, see
page 522.)

(a 11123)	 2 N 2
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Stick—The stick used with these rockets is similar to that used
with the ordinary 4 lb. rocket, but is 12 inches shorter, for more
convenient firing in a restricted space, such as the gallery of a
lighthouse, &c.

The above rockets are intended for use in giving signals from
lighthouses, lightships, Ste.

Issue of Rockets, Iright, and Rockets, Sound.

The Rocket, Light, 4 lb., Mark II, is issued 1 in a tin cylinder
No. 76 ; 60 cylinders in a " Whole metal lined case."

The Rocket, Sound, lb., Mark II, is issued 1 in a tin cylinder
No. 110 for stations abroad, and 50 (loose) in a " Whole metal lined
case " for Home Stations.

ROCKET, SOUND, 4 LB., MARK III.

(Plate CXVII.)

This rocket differs from the Mark II sound rocket, in having
a tonite charge instead of guncotton, also the detonator is not flanged,
as in the Mark II ; the head is closed by a wooden plug, held by a
bayonet joint, instead of the calico and tape of the Mark II. There
is no plug in the base, as in the Mark II ; the base has a paper
covering.

Fig. 186.
ROCKET, SOUND, I LB., MARK Ill, CHARGE AND DETONATOR.

Scale

BLACK POWDER

,IWHrTX. PAP E R 0151

The tonite charge.—The tonite charge for the Mark III sound
rocket consists of 1,729 grains of tonite (equal parts of guncotton
and barium nitrate) recessed to receive a detonator, as shown in
Fig. 186.

The Detonator, No. 2, is made of copper, and is filled with fulminate
composition (fulminate of mercury, chlorate of potash, and gun-
cotton) strongly pressed in. It is primed with mealed powder, a disc
of paper being placed between the mealed powder and composition.
(See page 522.)



Issue of Rocket, Sound, lb., Mark III I C E .—The rockets, tonite
charges, and detonators are issued and stored separately :—

1 Rocket to a cylinder, No. 111, for stations abroad, or 40 loose
rockets in a " Whole .metal-lined case."

The tonite charges are issued 50 in a " Quarter metal-lined case."
The Detonators, Sound Rocket. No. 2, are issued 5 in a tin cylinder,

No. 71.

ROCKETS, LIGHT AND SOUND.

Rocket, Light and Sound, 1 lb., Mark I I L 	 is similar to the
Ob. Sound, Mark III ; the body is painted drab, and the head red.

The star consists of a brown-paper cylinder filled with a composition
to give a red light, and has a piece of quick-match at one end. The
star is inserted in the head of the rocket, primed end downwards,
after having two pieces of quick-match passed round it. On the top
of the star is placed a felt wad, with a central hole for the flash of
quick-match round the star to pass to the detonator.

The tonite charge is similar to that of the " Rocket, Sound, lb.,
Mark III," but smaller.

The detonator is the same as that for the " Rocket, Sound, lb.,
Mark III."

The tonite charge and detonator are issued separately, and the
space in the rocket is occupied by a brown-paper cylinder until the
rocket is required for use.

The 5-ft. stick is used. The height of burst should be at least
600 feet.

Care should be taken in inserting the detonator and replacing
the charge, and in subsequent handling.

Issue of Rockets, Light and Sound.—The Rocket, light and sound,
is issued to stations abroad 1 in a tin cylinder, No. 109, for home
stations 50 rockets (loose) in a " Whole metal lined case."

Method of fixing the Rocket, Sound, lb., Mark III.---A rocket
machine is supplied for firing the sound rocket (see Plate CXVII.), con-
sisting of a piece of wood having a handle about two-thirds the way
up, placed at right angles to the stick ; there are two metal eyes
placed on the stick, as shown, for the rocket and stick to rest in.

The rocket should first be placed on the stick, being careful to
see that the tongue bites into one of the notches on the rocket stick,
then place the stick through the two metal eyes so that the base of
the rocket rests on the upper eye ; take the tonite charge and place
the detonator, with the open end up, into the recess in the bottom of
the tonite, and place the charge into the tonite chamber with the
detonator down ; next place the wood plug in the head and secure
it with the bayonet joint, tear off the paper covering the safety fuze
and ignite it with a portfire or any available means of ignition,
keeping the rocket machine in an upright position.

On the safety fuze being ignited, it will burn away quietly for a
few seconds until the flame reaches the priming and rocket composi-
tion inside the rocket, when the latter will ascend into the air. The
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burning composition will eventually reach the strands of quick-
match, which will in turn ignite the detonator and so detonate the
tonite charge.

The " Rocket, light" ; " Rocket, Sound, Math II " ; and the
" Rocket, light and sound," are fired in the same way as the above,
but when the rocket has a plug in the base, this must be removed
before firing.

ROCKET, FLASH AND SOUND, 1 LB., MARK II NI.

This rocket will supersede the " Rocket, Signal, 1 lb., Service,"'
as the existing stock of the latter is used up.

Fig. 187.

ROCKET, FLASH AND SOUND, 1 LB., MARK I IN I.

It consists of a cylindrical brown-paper case containing a lifting
charge of rocket composition.

The lower end of the rocket is choked with pack thread, so as
to form a vent, and is closed by means of a wooden screw plug.

The rocket composition which is driven into the case by hand,
has a conical hole, bored from the base.
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The vent of the rocket is primed with mealed powder, damped
with a solution of isinglass and methylated spirits and sprinkled with
L.G. powder while damp.

A copper socket is glued to the rear end of the rocket ease, and
further secured with pack thread ; a tongue piece projects from
the top of the copper socket for securing the rocket stick in position.

A clay plug is driven into the case on top of the rocket composition.
This plug has a central hole filled with sulphurless powder and sulphur-
less quick-match.

A brown-paper cylinder, choked at the top with twine, is secured
with glue to the front end of the rocket case.

It contains 24 stars, consisting of paper cylinders driven with star
composition. Each star is primed at the lower end with sulphurless
quick-match.

Placed on top of the stars is a " flash explosive" charge con-
tained in a tin cylinder, primed with sulphurless quick-match.

Quick-match is also arranged in the cylinder, so that it communi-
cates with the quick-match of each star and the explosive charge.

The rocket is painted drab colour.
A label giving instructions for fixing the stick and firing the rocket

is pasted on the body. The date of manufacture and manufacturer: -

initials are stamped on the wood plug.
The rocket stick, 5 ft., with notch, is used with this rocket.
Issue.—One in a tin cylinder, No. 117.

Method of Firing Rocket, Flash and Sound.
The rocket is fired in the same way as the " Rocket, Signal, Service,

1 lb., Mark III (see page 560).
When ignited, the composition in the case burns, and lifts the

rocket and in turn ignites the quick-match leading to the stars and
the " flash explosive " charge. The latter explodes with a bright flash,
scattering the stars, which burn with a bright white light.



TABLE No. 44.—Rockets Light ; Sound ; Light and Sol znd ; Flash and Sound

      

Description.	 # Mark. Colour. Contents.	 Detonators.

 

Packing.

            

Rocket, light, #i# lb.	 ... II Drab	 ...	 ... Single star of mag-
nesium, burns 15
8008.

Nil	 ...	 ...	 ..: 1 in a. tin cylinder, No. 78.
00 cylinders in a whole metal lined case.

Rocket, sound, i lb.	 ... II Drab	 ...	 ... 2. ozs. guncotton
primer

•Detonator,	 Sound
Rocket,	 No.	 1,
Mark III I C I

1 in a tin cylinder, No. 110, for Stations abroad,
§14761 ; or 50 (loose) in a whole metal lined
case.

Rocket, sound, } lb. 	 ... III Black	 ...	 ...	 Tonite	 primer,
1,729 grains

tDotonator,	 Sound
Rocket,	 No:	 2,
Mark I I C I

1 in a tin cylinder, No. III, for Stations abroad,
§14761 ; or 40 (loose) in a whole metal lined
case.

Rocket, light and sound, 1
I lb.

I Tail atone colour,	 Red	 star	 and
and head red	 tonite charge.

Do.

_,

1 in a tin cylinder, No. 109, for Stations abroad,
§14761 ; or 60 (loose) in a whole metal lined
case.

Rocket, flash and sound,
/ lb.

I Drab	 ...	 ... 24 stars and flash
explosive charge

Nil	 ...	 ...	 ... 1 in a tin oylinder, No. 117.

*Detonator, Sound Rocket, No 1, Mark 111 I C) consists of a tin tube slightly tapered, and ha s a tin flange soldered round its top end ; the
bottom end la closed with solder. The tube contains 12 grains of fulminate of mercury, a glazed-board disc being underneath the charge,
and a wood plug threaded with quick-match on top. (See page 621.)

I-Detonator, Sound Rocket, 11o. 2, Mark I ICI consists of a solid drawn copper tube ; it has no flange, and is filled with fulminate composition
and primed with meal powder. (Set page 621.)

The rocket cylinders are all closed by a lid secured by a tape band shellaced. on.



LIGHTS AND P0RTFIRES.

LIGHTS.

Very Signal Cartridges I C .—These cartridges are similar in
appearance to the blank cartridges of I-inch aiming-rifle ammunition.
Each cartridge contains a single star, which is fired from the cart-
ridge in the same way as a projectile. The cartridges are fired in a
Very pistol, and the star should ignite and rise to a height of 300 feet
without breaking up, and should burn brightly for about 9 seconds.

Cartridges, Signal, Very, Marks II, III and IV, are issued for
signalling purposes and contain a single green, red, or white star.
The cartridge consists of a brass case, rolled for Mark II, solid drawn
for Marks III and IV, lined with brown paper which projects beyond
the mouth. The case is provided with a percussion cap and the charge
consists of gunpowder. Above the charge is the star, the mouth of
the case being secured by felt and cardboard wads.

The Mark IV differs from the Mark III in the composition of the
star.

The portion of the lining which projects beyond the case is
painted the same colour as that given by the star in the cartridge.

The rim of the base of the cartridge for a green star is smooth ;
for a red star is milled all round ; and for a white star is milled halfway
round.

Light, Coastguard.

Light. Coastguard, Mark II N j , burns about five minutes. The
spike at the end is to enable the light to be stuck in the ground.

The composition is contained in a paper case fitted with Brock's
patent igniting arrangement. A wooden plug with composition at

Fig. i88.

LIGHT, COASTGUARD, MARK II N .

Scale 1.

one end is contained in a paper cylinder attached to one side of the
light. The top of the light is primed with composition and covered
and protected by a paper disc. To ignite the light tear off the disc,
pull out the plug, and thaw its primed end smartly across the exposed
surface of the light, holding the tatter so that it points away from
the body.

Issue.—One in a tin cylinder.
Mark I differed in the igniting arrangement.
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Light, Long, G.S.

Light, Long, G.S., Mark III, consists of a rolled paper case into
which is pressed a column of light-giving composition consisting
of :—

Saltpetre, ground	 17i parts.
Sulphur ..	 ..	 4-Pc	 ,,
Red orpiment ..	 ..	 1	 ,,

The top of the composition is covered with a calico disc smeared
with igniting composition covered and protected by a paper disc and
cap under which is glued a piece of tape.

Fig. 189.

LIGHT, LONG, G.S., MARK III.

Scale I.

At the bottom end of the light-giving composition is a plug of
ground clay. A beech-wood handle, having a recess at the lower
end for a plug, is then inserted into the bottom of the case till it bears
against the ground clay plug and is secured to the case by shellac.

In the recess at the lower end of the handle fits a beech-wood plug,
which is covered at its top end with igniting composition.

Paint and Marking.

The whole of the light is painted drab.
The numeral and date of manufacture are stencilled in white on

the body ; the contractor's initials or recognised trade mark, numeral
and date of manufacture are stamped on the handle. Two labels,
one showing the nature of light and time of burning, and the other
giving directions for lighting, are pasted on the light.

To ignite the light, tear off the paper disc and cap, pull out the
plug and draw its primed end across the exposed surface of the igniting
composition, holding the light so that it points away from the body.
On no account is the igniting composition to be struck with the primed
end of the plug.

The long light burns about 5 minutes.

Packing.

One in a tin cylinder, No. 34 ; 24 cylinders in Box, fireworks,
small. (See page 573.)

Light, Short, G.S.
The short light, Mark II, is similar in construction to the Mark III

long light, except that it is much shorter and only burns from 1, to
2 minutes.

Supplied one in a tin cylinder.
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Lights, Long, Blue, Green and Red, Mark III.

The above coloured lights are similar to the Light, Long, G.S.,
already described ; they are painted externally according to their
colour.

The red and blue lights burn 2 minutes, the green a minute and
a half.

Packing.—Coloured lights are issued 1 in a tin cylinder, No. 39 ;
the " tear-off " band closing the cylinder is painted the same colour
as the light the cylinder contains.

Light, Illuminating Wrecks.

Light, Illuminating Wrecks, Mark IV.—The present pattern of
this light is 2'65 inches diameter and about 30 inches long. It is
made up of 10 rings of sheet iron, each about 3'25 inches long. One
end of each ring is increased in diameter so as to form a cap to fit
over the other end of the next ring, to which it is attached by solder.
At the point where the enlargement begins there is an internal dia-
phragm in each ring having a central hole 2 . 1 inches diameter, the
function of which is to prevent the composition burning up the side.
Each ring is filled with composition. (See page 46.)

A small hole is made in the adjoining faces of the composition to
ensure the continuous burning of the whole, and the faces are them-
selves roughened with the same object.

One end of the light is fitted with a hemispherical piece of wood,
through which passes a loop of iron wire, by which to suspend the
light from the stand when burning, as shown in Fig. 190 ; the other
end is primed with mewled powder and covered with a disc of mill-
board and a cap of kit plaster.

LIGHT, ILLUMINATING WRECKS, MARK V IL I.

The Mark V light differs from the Mark IV in the case consisting
of a drawn tube of aluminium, which burns away at the same speed
as the composition and so frees the light better than the iron segments
of the previous pattern.

Stand, Light, Illuminating Wreck, Mark I.

Stand, Light, Illuminating Wreck, Mark I, is a simple tripod, con-
sisting of three wooden legs, about 6 feet in length, connected at the
top by a piece of iron wire, having a small hook attached to it, on
which the light is suspended ; there are three iron rods which are
hooked to and connect two of the legs, forming an incline for the light
to rest on, so as to hang in a sloping direction, not vertically down-
wards.

The light, if hung as described, clears itself of dross when burning,
and is kept further clear by the case separating each joint, as the
heat of the burning composition successively melts the soldering of
the rings.
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Fig. 190.

STAND, LIGI1T, ILLUMINATING WRECK, MARK I.

Scale

PoRTFIRES.
Portfia, Common, consists of a cylinder about 16 inches long, and

rather mere than inch diameter. It is made of stout brown paper
pasted, rolled, and, when dry, turned in at one end to form a bottom.
The case or cylinder is driven with portfire composition.

The top has a small hole bored in the composition, and is primed
with mealed powder to make it light easily. They burn from 12 to
15 minutes, and are generally lighted by a slow match.

They may be lit also by any means handy, as a vesuvian, a burning
stick, &c. In the field, if no other means are handy, put a friction
tube on the ground, under a brick or stone, leaving the ends out.
With one hand pull the lanyard to ignite the tube, keeping the stone
firmly pressed down under the foot, and with the other hold the
end of the portfire to the end of the tube, so that the flash of the
latter may ignite it.

Painted flesh colour. , '
Packing.—In bundles of 12, packed in deal boxes ; the exposed

ends are secured by a paper cap tied on with twine.
Portfire, Life-saving.—Differs from a common portfire in being

8 inches long, and in being made so as to ignite by means of a detonat-
ing primer, the end being closed by a paper cap, and strengthened by
a tin band, perforated to take the detonating primer, which enters
into a small space beneath the paper cap. The composition is primed
in the usual method with mealed powder, perforated in the centre.
This portfire is used with a metal handle similar to that for the G.S.
long light.
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Primers, Portfire, Life-saving.—The primer is made on a similar
plan to the head of the copper friction tube ; the pin is roughed and
coated with the friction tube composition, and the blow driving it
through the wedge-shaped copper case explodes it. The case is open
at one end and protected by varnished paper.

Fig. 191.

PRIMER, PORTFIRE, LIFE-SAVING.
Scale IL.

aft

BOXES, FIREWORKS, LARGE, MARK II I N I .

and
BOXES, FIREWORKS, SMALL, MARK III C .

These boxes are generally similar to each other, differing only
in dimensions and internal fittings. They are made of deal,
having elm cleats and galvanized iron wire handles at each end.
The sides and ends are dovetailed and the bottom is secured by
brass screws. The lid is hinged to the box by two metal hinges
and is secured by two metal bolts which are prepared on top for
the " Case, powder, metal lined " key which is used with these
boxes.

Internally they are fitted to take the following stores :—

Stores. Largo Box. Small Box.

Lights, Long	 • • • 24 8
Lights, Short ...	 111. 24 16

• Portfires, Common 14 10
Rockets, Flash, and Sound, 1 lb. ... 24 12

n•1n•nn=1nnn•

NOTE.—In the Box, Fireworks, Small, Mark II, for Land
Service, " Rocket, Signal, 1 lb. Service " is issued instead of
the Rocket, Flash and Sound.

Signal, Fog.

Signal, Fog, Mark I I L I consists of two concentric compart-
ments of tin each containing gunpowder. The inner one is fitted
with three, and the outer with four percussion caps as shown in
Fig. 192.
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A clip of lead is soldered to the top by which the signal is
attached to a rail.

Issue :—In a tin cylinder containing 12.
The cylinder No. 66 is of tin with a lid closed by a bayonet joint,

and it is furnished with tin D's to take a strap for transport purposes.

Fig. 192.

SIGNAL, FOG, MAHIC 1 I. .

Scale 1.

Plan, with outer cover removed.

TABLE No. 45.—Tin Cylinders with Contents.

at

No. To contain. Mark. Service.

1F
2
3

4
5

6

5 Fuzes, percussion, D.A., with cap No. 1, or 26

	

primers, percussion, No. 4 ... 	 ...	 ...	 .„	 II	 C
	I Fuze, percussion, D.A., with cap No. 1 ...	 _..	 1	 L

	

5 Fuzes, percussion, B.L., plain No. 3... 	 ...	 11	 C
5 Fuzes, percussion, D.A., with plug No, 3, or i lb.

	

Mark III luting and mineral jelly mixed ...	 ...	 U	 C

	

5 Fuzes, graze, No. 4 ...	 ...	 ...	 .	 II	 C
5 Fuzes, percussion, Pettman, G.S., or beeswax for

torpedoes, 1 lb. 	 ...	 ...	 ...	 ...	 ...	 1	 C

	

8 long or 125 7-dram exploders for 1.0.0. ... 	 I	 C
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TABLE No. 45.—Tin Cylinders with Contents—continued.

No,	 To contain. Mark.	 Service.

7 5 Fuzes, percussion, N.L., No. 7; also 25 primers,
I C

80 25 Detonators, No. 8, Marks IV and V II L
80	 25 Detonators. No. 8, Mark VII	 III L
8F	 1 Fuze, percussion, small, No. 8, Mark IV ... 	 I L
9	 25 Detonators, electric, No. 9 	 •	 I N

10F	 1 Fuze, percussion, D.A. delay, No. 10	 ...	 I L
10T	 25 Tubes, electric, No. 10	 I C
1Ir 1 Fuze, base, percussion, large, No. 11, Marks I to

IV or No. 15, Mark I 1 & 1.1 C
11F 1 Fuze, base, percussion, large, No. 11, Mark V,

No. 15, Marks II, or III, and 16, Mark I ... U C
11T 25 Tubes, electric, No. 11	 ... I N
120 25 Detonator?, electric, No: 12 I L
12F 1 Fuze, percussion, base, medium, No. 12, Marks

I to IV	 •••	 •.•	 •••	 •••	 • n • & II C
I2F	 1 Fuze, percussion, base, medium, No. 12, Marks

V to VII Ii C
13D 25 Detonators, electric, No. 13 I L
13F 1 Fuze, percussion, D.A. impact, No. 13, or 1 fuze,

percussion, D.A., with cap No. 17 I C
14 26 Fuzes, electric, No. 14	 ...	 I L
15	 26 Fuzes, electric, No. 15	 ...	 II N
16 25 Fuzes, electric, No. 16	 _ III L
18 25 Detonators, electric, No. 18	 .•• U L
181P 1 Fuze, percussion, D.A. impact, No. 18 I C
19 15 Fuzes, electric, No. 19 II N
19P 1 Fuze, percussion, D.A. impact, No. 19 I N
20 25 Detonators, electric, No. 20 II L
21 5,000 Discs, paper, tubes, electric, No. 11 ...	 ••• I C
22 1 Fuze, time, E., No. 22 II C
23 25 Portfires, life-saving, or 4 lights long, G.S. II L
24 25 Tubes, friction, copper, L.S., long	 II L
25 25 Tubes, friction, copper, L.S., short	 •••	 11 L
25F 1 Fuze, time, No. 25	 ...	 I L
27

28

25 Tubes, friction, copper, solid drawn, or tubes,
friction, umchine, rocket, signal, or 20 tubes,
copper for tube, friction " T " for blank & n

25 Tubes, friction, quill, time gun	 ...	 I
c
L

29 25 Tubes, friction, quill, short	 1
30 10 'Washers, leather, plug insulating	 I C
30F	 1 Fuze, time, No. 30	 ...	 4..	 I N
31 5 Primers, light, G.S., or 30 primers, portfire, life-

saving, or 2 ozs. vermilion paint prepared for use 	 I L
32 8 Fathoms safety fuze, or 25 tubes, friction, quill,

lone	 ...	 ...	 ...	 II C
33 1 2-oz, coil, Indiarubber, tape 	 •••	 II C
34 1 Light, long, G.S., except Mark I	 I C
35	 1 Light, coastguard, Mark II	 I N
36 1 lb. luting, common, Mark III.	 - -1	 I C
37 8 ozs.. 6 thread quickinatch	 I C
38 1 Light, short, G.S.	 4..	 I N
39 I Light, red, hhie, or green, Mark II 	 I C
40 5 Fuzes, time, 30 seconds, M.L., No. 40
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TABLE No. 45.—Tin Cylinders with Contents—continued.

No. To contain.	 I Mark. Service.

41 5 Fuzes, time, 15 seconds 	 ...	 ...	 ...	 ...	 I L
42 5 Fuzes, time, 15 seconds (with special priming)	 ... III	 L
43 5 Fuzes, time, 15 seconds, with detonator, No. 43 ... II	 L
44 100 Cartridges, pistol, safety fuze, or 4 cylinders,

•••	 •••	 .•.	 •••	 .•.No. 65	 •••
441, 1 Fuze, percussion, D.A., with cap, No. 44...	 .., I	 C
45

	

6 'Washers, leather,	 paraffined,	 for mouthpiece,

	

countermine 1 N i 	 500 lbs., Mark II	 ...	 ...
45r 1 Fuze, percussion, D.A. impact, No. 45	 ...
46 5 Detonators, torpedo, 38 grains 	 ...	 ... I	 N
47 150 Caps, percussion, 3 and 0-pr. Q.F.	 ...	 ... I	 C
48 8 Detonators, No. 8, Mark III, with 2 ft. of safety

49

49

6 Detonators, No. 8, Mark IV to VI, with 2 ft. of
safety fuze	 ...	 ...	 ...	 ...	 ...	 ..,

6 Detonators, No. 8, Mark VII with 2 ft. of safety
fuze	 ...	 ...	 ...	 ...	 ... VI

50 9 Guncotton, primers, rocket, 2 ozs.... 	 ... II C
51 5 Guncotton, primers " F " (obsolete) 	 ... I L
52 5 Guncotton, primers " H " (obsolete)	 ... I N
53	 • I lb. luting, common, Mark I	 ...	 ... I N
64 1 Fuze, time and percussion, No. 54	 ... I C
56 1 Fuze, time and percussion, No. 56 H C
57 1	 ,,	 fl.	 t f	 ,,	 No. 57 II L
60r 1 Fuze, time and percussion, No. 60 I L
filr
62 8 Washers, Indiarubber, fabric, 3-cell battery, Le-

Clanche	 ...	 ...	 ...	 ...	 ...	 ... I L
62r 1 Fuze, time and percussion, No. 62 or 66... 	 ... I L
63 5 Detonators, rocket, sound, No. I ...	 ... I C
63r 1 Fuze, time and percussion, No. 63 	 ...	 •.. I C
63r 1 Fuze, time and percussion, No. 56, 60, 63 or 65 ... II C
64r 1 Fuze, time and percussion, No. 64 I N
65 25 Cartridges, pistol, safety fuze 	 ... I N
66 12 Fog signals	 ...	 ...	 ...	 ...	 ... II L
67 10 Igniters, Q.F., or Q.F.C. Cordite, 11 ozs. II C
68 10 Igniters, Q.F., or Q.F.C. cordite, 81 drams II C
68r 1 Fuze, time and percussion, No. 68 I L
69 10 Primers, electric, large	 ...	 ... HI
70 I C
71

20 Primers, 6 and 3-pr. (blank..). 	...	 ...	 ...
5 Detonators, sound rocket, No. 2, or 5 detonators,

torpedo, small flange	 .•	 —	 ..• I C
72 10 Primers, shrapnel shell 	 ...	 .	 ... I C
73 1 Guncotton, primer, 16 ozs., Berlin torpedo
75 1 Rocket, signal, 1 lb., service	 ... I L
76 1 Rocket, signal, 1 lb., service I C
77 25 Tubes, electric, No. 10A	 ... I L
79 10 Primers, field, G.C., 1 oz., dry	 ... I C
80r 1 Fuze, time and percussion, No. 80 HI to L

V
81 Tubing, Indiarubber, 1-inch	 ...	 ..	 ... I & II L
81r 1 Fuze, time and percussion, No. 81, 83 or 84 & II N
82 Tubing, Indiarubber, Finch 	 ...	 ...	 ... I R: II L
82r 1 Fuze, time and percussion, No. 82	 ...	 I & II L
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TABLE NO. 45.—Tin Cylinders with Contents—continued.

No. To contain. Mark. Service,

83	 Wire covered, C 20, 20 yards I L
84 24 Discs, charge, priming, warhead, 1 lb. 1 az. I N
85 24 Discs, torpedo primer, D I N
86 12 Washers, leather, paraffined for plugs

•
I N

87 12 Washers, charge, priming warhead, 1 Ih. 1 oz.	 ... I N
88 5,000 Discs, paper, for tubes, V.S., electric P (drill)... I C
89 5,000 Discs, fine white paper, for tubes, V.8., electric

P (drill) I C
90	 10 Washers, leather, paraffined, for mouthpiece,

countermine, naval, 500 lbs., Mark III	 ... I N
91	 Washers, dermatine, cases, powder, cylindrical 	 ... I N
93	 6 Washers, dermatine, manhole, countermine, naval,

500 lbs. I N
95	 1 Cartridge, impulse torpedo, 44 oz.s. or 4 am. I N
90	 I Cartridge, impulse torpedo, 74, 6, or 54 ozs. I
97	 I lb. mineral jelly	 ... I N
98	 I Rocket, signal, 1 Ib., blue, green, or red ... I N
99	 I Rocket, signal, 4 lb., blue, green, or red .., I N

101	 12 Discs, Indiarubber, C.C. dry, charge, priming,
mine, 24 lbs....	 ... I N

102	 6 Washers, dermatine, mines, spherical	 ... I
103	 10 primers, percussion, Q.F., No. 1 ... I C
104	 5 Washers, dermatine, for pistol, mines, spherical... I N
105 20 Primers, percussion, Q.F., No. 2, Mark I I C
106 10 Primers, percussion, Q.F., No. 2, Mark II	 ... 1
107 5 Washers, dermatine, mooring rope, spherical,

I
108 20 Primers, percussion, Q.F., No. 3 ... I
109 1 Rocket, light and sound, or 1 rocket, flash and

sound ...	 ...	 ... I L
110 1 Rocket, sound, 4 lb., Mark II	 ... II C
111 1 Rocket, sound,	 lb., Mark III III C
112 I Cartridge, impulse, torpedo, 9 am. or 10 oz.s. I N
113 20 Primers, percussion, No. 2, Mark III I C
114 10 Primers, percussion, No. 2, Mark IV 	 •.. I C
115 10 Tracers, shell, night, internal 	 6.4 I C
116 10 Tracers, shell, night, external
117 I Rocket, flash and sound	 ... I N

(s 11123)	 2 o





INDEX.

A.

Acetone ...	 ...	 ...

	

Adapters, Q.F., cartridges	 ...	 ...
,,	 for bases of shell	 ...	 ...
19	 fuze hole, 2-inch	 ...
19	 fuze-hole, 2-inch drill	 ...
1>	 keys	 ...	 ...	 ...	 ...
•,	 Mark I, for tube friction " T " for blank

Adjusted charges... 	 ...	 ...	 ...
Adze, Cooper's magazine
Alloys	 ...	 ...	 ...
Aluminium	 •••
Ammunition, aiming rifle

11	 aiming tube
,,	 small arm

Annealing	 ...	 ...	 ...
Antimony, sulphide of ...
Apparatus, cutting cordite
Armour piercing shell	 ...
Arsenic, sulphide of	 •••
Augmenting bands

,,	 rings
91	 strips

B.

Bags, burster, dowlas ...
59	 „	 lasting cloth	 ...
„ blowing charge ...
77	 exploder ...	 ...
/I, powder barrels ...
91	 „	 10 and 15-lb.	 ...

...
•••

PAGE.
40

445
169

•••	 259
.•• 259
••• 385

368
63

.•• 497
47

••• 40
• •• 527

538
531

••• ... 51
41
66

168
41

157
156
155

251
••• 251

234 & 261
205

••• 8
7 & 9

•,	 primer, 7 drams ...
11 	 8 drams	 ...	 ...

Ballistite	 ...	 ...	 ...	 .••
Bands, augmenting	 ...

252
203

35
157

71	 driving, projectile 149
„	 shell with	 ...	 ...	 ...	 ...	 ...	 ... 144
91	 travelling, case, powder, rectangular, "R" Mark 1 123

Barium nitrate	 ...	 ...	 ...	 ...	 ...	 .,.	 ••• 40
Barrels, cartridge 643

„	 powder	 ...	 ...	 ...	 ... 8
special, transporting cordite ... 33

Bars, lifting 4)7
Baryta, nitrate of	 ... 40
Batiste	 ...	 ...	 ...	 ••• .•• 48
Bearers, cartridge, cylinder 4)9
Sockets	 ...	 ...	 .. 74
Bickford fuze (see safety fuze) 	 ••• 37
Blasting gelatine	 ...	 ••• 35

(11123)
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PAGE.

Blending ...	 51
Blind shell	 ...	 349
Blocks Nos. 1 to 4	 ...	 ...	 498
Bolts eye lifting projectiles, small	 259
Boxes, ammunition, Q.F., 1-pr. 	 •••	 485

11	 Pt 3-pr.	 ...	 ...	 486
If	 „ 3-pr. (Viekees)	 486
,,	 „ 6-pr.	 486

11	 PP	 „ 6-pr. ("Swiftsure" and " Triumph ")	 486
71, 	pp	 „ 2.95-inch ...	 . & a	 4.4	 487
PP	 IP	 „ 13-pr.	 ... '	 ...	 ...	 488
PP	 17	 „ 18-pr.	 ...	 .••	 488
PP	 .7.7	 „ 3-inch	 ...	 ...	 488
t1	 .	 „ 4.5-inch howitzer	 ...	 -.	 492

"	 „ for blank cases ... 	 “.	 rm..	 ."	 493
ff	 small arm	 ...	 ...	 543
11	 11	 markings on	 542

„ cartridge, B.L. ...	 ...	 ...	 133
PP	 II	 Q.F., 12-pr., of 4 cwt.	 4••	 ...	 490
"	 "	 "	 „	 of 8 cwt.	 4..	 490
"	 Pt	 PS	 „	 of 12 cwt.	 490

PP	 77	 „	 of 18 ewt.	 ...	 490
1.1	 M	 „	 14-pr.	 ...	 490
,,	 ,,	 „ 15-pr.	 490
. 49111	 71

ft	 PP	 „ 4.7-inch, Marks I-IV guns	 ...	 492
Pt	 71	 PI	 „	 Mark V gun	 492
"	 "	 "	 ,,	 Naval outfit	 492
• St	 „	 6-inch, (L.) ...	 •••	 492
,,	 17	 Pt	 M	 Naval cordite •.•	 492
t1	 P7	 aiming tube, " C.F." •••	 546
I,	 " " B.F."	 ... 546ft	 If	 ...

„	 77	 cases, 3•pr_ ...	 ... •••	 493
,,	 ,,	 ,,	 6-pr. --•	 •--	 •••	 493
P1	 PP	 „	 13 and 18-pr.	 ... ...	 494
,, exploders, lyddite shell	 ...	 44,	 •••	 202
„ fireworks, large and small	 ... •••	 573
„ guncotton, dry ... 	 ...	 4..	 18
11	 II	 •••	 1.1.4	 am.	 22
„ man transport, ammunition, Q.F., 2.95-inch	 •••	 •••	 •••	 487

pack transport, ammunition, Q.F., 2.95-inch •••	 487
Brace, magazine, Mark II, with bit	 ... ...	 499
Brass	 ...	 ...	 6.0.1	 "1.	 ”O	 4.04	 47
Bridges, resistance of 	 •••	 .•.	 •••	 ...	 516
Bronzes, ...	 ...	 ...	 •••	 ...	 48
Brushes fuze hole	 -.	 ...	 -.	 -.	 -.	 ... •..	 499

• primer hole	 ...	 ...	 •••	 •.•	 •••	 VI,	 ...	 499
Burning of fuzes, causes affecting	 4.1.	 "10	 469
Burring	 ...	 ...	 ...	 ...	 ...	 51

C.
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„	 tt	 tl,	 11	 Marks I—III guns

	

„	 „	 „	 Mark IV gun	 ...

	

„	 „	 „	 „	 Mark V gun	 ...

	

„	 „	 , ,	 4 -5-inch howitzer

•••

•••

•••

143-145
... 140

226.
229
226

••• 233
••• 173

192
140
260

••• 262
••• 294

260
115

••• ... 394
... 393
... 482

—. 249 & 482
—. ... 482

480
... 493

... 4$5

... 392

... 394
—. 401
... 404
... 395
... 401

—. ... ". 407
... 407
... 416
... 440
... 447

441
447
448
449
412
414
451
451
453
453
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Quick firing ammunition, 4 -7-inch ...
IP TIP 11 6-inch	 ...
ff

fl. •

ff.

11

,,
1,1

table of blank
„	 fixed

PP Pt „ „	 separate
Quick match	 ...	 ...	 ...

R.

R.L. caps	 .••	 ...	 •••	 •••

Rectifier, guncotton, primers ...
Red orpiment	 ...	 ...	 ...	 ...
Rimer, rectifying guncotton primers ...

	Rings, augmenting	 ...	 ...	 ...
„ base plug	 ...	 ...

	

inserting leatherboard cup	 ..1,
Riveting ...	 ...	 ...	 ...
Rockets, flash and sound

77	 life-saving, boxer
	PI light ..„..	 —

VI	 light and sound
IS	 method of firing	 ...
PS	 packing of (tables)
7 5	 remarks on	 ...
II	 signal	 ...	 •••
II	 sound	 ...
,,	 war, 24 lb.
10.	 PS	 9 lb.	 ...	 ...

Rods, filling shell, large and small
„ 17-inch	 ...	 ...	 ...

4-inch	 ...

S.

Safety fuze	 ...	 oo•

Saltpetre ...	 ...	 ...

Scrapers, shell	 ...	 •••	 •••	 ...
Screws, preserving, eyebolt holes

	

Screwdrivers, magazine ...	 ...
33	 primer	 ...	 •••

Pl.	 shrapnel, large ...
Selvagees	 ••.	 •••	 •..	 ..•
Sets, 0.F.	 •.•
Shalloon ...	 ..	 ...	 •••

	Shell, armour piercing ... 	 ...
PT	 II	 „	 filled lyddite

	II capped, remarks on	 ...

	

„ common ...	 ...
pointed	 ...

71	 1,1,	 1.1,	 with cap	 ...
„ deasi weight, limits of
„ double	 ..•	 •••
„ drill	 •••
„ H.E.
„ lyddite	 ...	 ...

„ markings onII

	

,, shrapnel ...	 ...
„ star	 ...	 ...
1111 stores used with ...

with bands ...

P.to E.

••• ••• 454
..• 457
... 474
— ••• 420
... 1.1 ••• 460
••• 38

••• ••• 272
524
41

... 524
... 156

••• 4.411. 263
m.o.& •••

••• ••• 52
••• ••• 566
... ••• 555

••• ••• 563
4.• 565

... 560
562 & 568

••• 552
... 558

... ••• 5f14

••• ••• ••• 552
••.I. 554

••• ... 508
••• ••• 508

• .. • .. 508

••• 37
41

508
••• ••• ••• 263
••• ••• 509

••• 60. 387
••• 509

263
..• 509
•••• ••• 49

.., 168
209

•••• ••• 142
158
161
163

... 145
159 & 417
... 246

.•• ... 210
... ... 198

... ... 911 739
... •-• ... 192

••• ... 251
••• ... 144



591
PAGE.

Shot, armour piercing	 ...	 226
„ case	 ...	 •••	 226

	

„ flat-headed...	 233

	

„ paper	 •••	 •••	 229
„	 practice	 •••	 •••	 •••	 ••.	 226
„ proof	 •••	 233

Silk cloth ...	 •••	 •••	 49
Signal, fog	 •••	 •••	 •••	 573

	

rockets ...	 •••	 558
Slabs, guncotton, wet ...	 ...	 ...	 21
Slings, lifting projectiles, B.L.	 •.•	 .„	 263

projectiles, B.L.	 ...	 263
Slow match	 ...	 39
Smoke composition	 •••	 39
Sonite	 ...	 ...	 ...	 39
Specific volume ...	 •••	 63
Spinning ...	 ...	 4.4	 52
Stabbing .••	 •••	 •••	 •••	 ...	 53
Stands, light, illuminating wrecks	 •••	 571
Star composition	 45

	

„ shell ...	 192
Steel	 ...	 ...	 ...	 47
Stemming	 ...	 ...	 ...	 ...	 ...	 ...	 53
Straps, carrying projectiles, B.L., 5-inch, and 5 4-inch howitzer... 	 263
Strawboard	 ...	 49
Strips, augmenting	 155
Sulphide of antimony	 41
Sulphur ...	 ...	 41
Sweating ...	 53

T.

Tables. (See list on page vi.)
Terms used in manufacture ... 	 •••	 51
Tetrvl	 ...	 ...	 ...	 ...	 35
Tin cylinders	 ...	 ...	 ...	 ...	 ...	 ...	 574
Tongs, Mark III, extracting exploders, lyddite shell 	 509
Tonite	 ...	 ...	 39
Tools, opening, Q.F., cartridges	 ...	 510

„ extracting bullets, small arm	 546
Torpedo, impulse cartridges ... 	 495

	

igniters...	 ...	 ...	 388
„	 tubes, dropping gear	 373
3,	 „	 impulse	 ...	 371
>1	 warheads	 ...	 55

Tracers	 ...	 ...	 146
Tri-nit ro-toluene ...	 ...	 40
Trot} -1	 ...	 ...	 -•-	 ---	 40
Tubes, asbestos, for lyddite shell 	 200

„ drill	 373

	

„ electric, Nos. 10 and 10A	 362

	

„ friction, copper ... 	 ...	 362
•,	 ,„	 quill	 ...	 366
PP	 PP	 366
PP	 PP " T " for blank	 364
PP	 PI	 " T " push	 ...	 368
91 general remarks on	 ...	 349

	

marking, lacquering, &c.	 350
packing of	 ...	 ...	 351

„ impulse, torpedo	 ...	 371

	

„ torpedo dropping gear ...	 373
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PAGE.
Tubes, V.S., different natures of 	 ...	 ... 349

,•	 „	 electric, " P "	 ...	 ... • n•• 359
. 	 . 	 71	 " T " double wired 370

„	 71	 wireless, " P " .„ 355
71	 II	 PI	 . 	 large	 ... ••• 358
. 	 II	 . 	 If ... • .7. 359
..	 „	 percussion	 ...	 ... ...	 ..• ... 352

Pt	 75	 large ... ... 354

V.

Vavasseur driv‘ng bands 149
Vent sealing tubes 349
verey' 8 i ighls	 ... 569
Vulcanised cashmere 49

fibre ... 49
,,	 paperr 49

W.

Wads, fuze hole, G.S.	 ... .•• 252
„	 „	 2-inch ... 253

Warheads, torpedo 55
Waterproofing fuzes .. ...	 270
1Vhite metal	 ...	 ... 4S

„	 „	 lids, Q.F. cases 445
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