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PREFACE TO TENTH EDITION.

The matter in this edition is CONFIDENTIAL ; abtention is direeted
to the note on the title page. ' -

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

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

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

The nmumber 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 & 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 Tnspector, Woolwich, and of the Superintendent, Royal
Laboratory.

Ammunition Branch,
Ordnance College,

Lst Awgust, 1314



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 lst August, 1914. As
some typographical crrors may have oceurred in publication,
it 18 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.

(Noxe.——For the requlations as to handling, making wup, inspection,
packing, and marking of ammunition, see Regulations for Army
Ovdnance Services, Part II. For the regulations affecting the classifi-
cation and storage of explosives, see Regulations for Magasines, de.)

CHAPTER I—GENERAL REMARKS ON EXPLOSIVES.

CoMPOSITION ; SERVICE EXPLOSIVES ; CHARACTERISTICS.
(For further details, see Text Book of Service Explosives.)

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

Gunpowder is an example of the mixture type of explosive, gun-
cotton is a chemical compound, and cordite is 8 mixture of twoe 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) 3 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.

Ezplosives may be divided into three classes i—
(1} Propellants.
(2) Disruptives or High Explosives.
{3) Detonators.

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

These cxplosives 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
hurning can be to some extent regulated by altering the composition,
motsture, density, size of grain or cord, &e.

Explosion is very ramd combustion.—Combustion is the oxidation
of such elements as carbon, hydrogen, &e., contained in the substance ;
if the oxidising process is moderately slow it ig called burnang, if very
tapid, 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 larger number of particles at the
same time,

(2) This class includes guncotton, dynamite, lyddite, &c. These
explosives are intended to defonate, 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 wiil 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 swall quantity of fulminate of mercury in contact with it ;
but a blow, friction, or a sudden rise in temperature, will in some
cases canse 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 approzimately 4 miles
a second.

Some disraptives can only be completely detonaged when com-
pressed and strongly confined.

(3) The commonest service example of this class 1s fulminate of
mercury.

The action of this class is even more rapid than that of the last,
and though the heat evoived 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.

(15 11123) A2



CHAPTER I1I -GUNPOWDER.

ComrosiTion ANp INFFERENT FomMS MET WITH; MANUFACTURE ;
ProreErTIES ; Usks; Crassrricarion; PACRING: STORAGE.

ComrosITION.

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 approxzimately :—

Saltpetre o . .. 7D parts.

Charcoal .. o o o 1B g

Sulphar .. - e s A0 =

Meisture . - .. "7 to 15 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 prisma.

Sulphurless 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 containg about 70 per cent. of saltpetre, and 30 per cent. of char-
coal, with a small percentage of moisture. No more 13 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.

Mealed 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.3).

“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 charconl.—The woods used are alder, willow or
dogwood, according to the nature of gunpowder required. Dogwood
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iz used for R.F.G.% and 1s charred for 8 hours. The charcoal is ground
fine,

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

The incorporating mill consiats of & 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 ia
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 preased 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 m revolving barre] sieves to remove dust.

Glazing 1n revolving wooden barrels with or without the addition
of graphite. . _

Stoving.—The grain is laid on trays and dried in a steam-heated
gtove 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 powders 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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Faability 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.X. Fuze No. 13.

A glancing blow, even between wooden gurfaces, may canse
explosion.

This fact forms a clue to most of the preeautions 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 ; stiil.
in damp climates, or in a damp magazine, it 13 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 air-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, r.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.

Usgs.

Gunpowder is used :—
(@) For blank charges.
(b) For charges when firing paper shot.
(¢ ) 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 quickmatch,
priming and cap compositions, &c.
{(g) Occasionally to fire projectiles from some old guns.

CrassiricaTION. (See Regulations for A.O. Services, Part IL.)

The main classes of powders are :—

Class I s . - .. Service,
Clags IT .. - x .. Blank.
Class IIT .. e T vve .. 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.

Tapie No, 1.
Powders used for Shell Filling.

1
Nature of Powder. Nature of Shell. \ Remarks,
|

“P Mixture 1 Common, & Common-pointed (“ P Mixture is Shell
Sheli 12-pr. and upwards. | P. and Shell F.G.)

Shell Q.F. or * P " Mixture Common, & Common-pointed (Shell Q.F. is Q.F.1

Shell 12-pr. to 6-inch. reduced to Class ITT :
it is mixed with

Blank, L.G., new or con- | Common Pointed 8hell, Shell F.G.)

verted from Black powder | B.L. 4-inch H., bark I1.

Dlankets { Hex

Converted Armour Piercing Shell.  (“P " Mixture was
L.G., R.LG, R.L.G.  and | Uncapped Armour Piercing formerly used for
R.L.G.* Shell in the Land Service.  Uncapped Armour
Piercing Shell.)
F.G., R.FG., RFG? Q.F. Shell, F.G. and
Shell F.G. New Shrapnel Shell. S.F.G.2 may be used
Blank F.G. New for filling Field
Shrapnel in L.S.
R.E.G.2 | Star Shell.
Q.F. Shell, F.G. | Q.F. 3 and 6-pr. Shell.
Shell, Q.F. F.Q, converted l Q.F. 3-pr. Shell. Naval Service only.
Shelt L., Practice Shell {iron).
Packixe,

.
Gunpowder is usually packed in barrels, the powder being placed
in & rubber bag inside the barrel ; the barrels hold about 100 lbs.
Powders are, however, sometimeg 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 (s.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 * hilge,”
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 rolled.

The whole barrel takes about 100 ibs. 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 1bs. | C'| .

Case, powder, 100 1bs. 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 Lning has a recess for luting,
and is removable ; the case is *‘ khaki ” colour for N.8. and *‘ service
colour ¥ for L.S. Dimensions, 2ft. 53in. by 1ft. 3} in. by 94in.
deep. There is a cireular 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 hending the bfass 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 citcular 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 haif of the case described above,
but has a smaller opening.

The Pentagon Cases were originally issued for B.L. powder
cartridges up to 6in.; they are still employed for packing loose
gunpowder 1n 10 1b. and 15 Ib. 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 tumned
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
fever until the inclines are clear, then raise the lid and [ift out the
bung.

STORAGE.

Gunpowder is stored. in Magazines in Group I, Division I°.
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.

ManoracToRE ; PrOPERTIES ; Usks.

Niftroglycerine is formed by the action of strong nitric acid on
glycerine, ’

On a mannfacturing seale mixed acids, nitric and sulphuric, are
used. -

The sulphuric acid is to absorb water in the nitric 2cid, and also
any that may be formed during the chemical action of nitration.

MANUFACTURE.

Bricfly 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. (68° 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 lavel of the liquid is then raised
by running in waste acid at the bottoin, 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 kouse, 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 stmight 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. B

It freezes at about 45° F. ; thawing it is 2 dangerous operation,
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The direct rays of the sun decompose it and an even more unstable
stibstance is formed, which will detonate if left.

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

Uses.

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, &e. (see Miscellaneous Explosives, page 35).



CHAPTER IV.—GUNCOTTON.

MaxvuracTURE ; PropeErTiES ; Usks; IssuE; PACRING ; 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 uwnder which nitration took place, e,
temperature, strength of the acids, &e.

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 inecreases in weight (about 70 per cent.}
and feels harsh, but retains its original colour and appearance.

MaNTFACTURE.

It iz not possible to obtain on & 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 the 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 greasa by boiling
with benzine and alkalies, and which should contain not more than
'3 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 LEI water.

The cotton (now converted into gunecotton) 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
malke 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 Servies 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 Ibs. 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, &e.

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 roilers 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 carthen-
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 Jbs.
of cotton are then immersed in the acid in each pan ; nitration takes
21 hours.

Drawing off the acids.—The acids are run oft from the bottom of
the pang; at the same time water is run into the pans from the top,
until the acids bave 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 “ beater,”
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.
. Poaching—The poachers are large tanks provided with paddle
wheels to keep the finely divided guncotton agitated in a large
volume of 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 s to get a uniform product.

Addition of alkali.—Lime water and enough carbonate of soda
to precipitate the lime from the lime water as carbopate of lime is
added to all guncotton intended to pass into the service in the forin
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 nioulds,
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 cuncotton 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 i8 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
catholic 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 & special red ink so that the date and details of manufacture
can be traced.

(GENERAL I’ROPERTIES.

Guncotton is very susceptible to explosion by influence. This
property was utilised in ¢ countermining ¥ where a large charge
of guncotton was fired in a mine field, thus firing all the mines 1n 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
8 stronger detonator.

The chief products of the explosion of guncotton are agqueous
vapour, carhon monoxide, carbon dioxide and nitrogen, there is
therefore no smoke. The carbon monoxide is highly dangercus in con-
fined spaces such as mines, a8 it is an active poison and very inflam-
mable ; for this reason guncotton is nnsuitable for mining purposes
in the L.8., 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.

Guneotton 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.

ProrertiEs oF Dry GuxcorTox.

Guneotton 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 lvosely
twisted strands as an igniter in some cordite cartridges. Guncotton
is also used in the form of dust, mixed with mealed prmder, asg prmumr
for clectric tubes, &c.
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When a small quantity of dry guncotton, perfectly unconfined, is
ignited by a flame or by a heated bedy, it hurnsg very rapidly with a
bright yellow flame ; if, however, the cotton is ignited when confined
in a strong case, even of wood, the action i1s 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 18 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 graing of fulminate of mercury enclosed in a tube and
ignited in close contact with compressed dry guneotton produces
detonation, but to guard against any chance of failure, Service
detonators contain from 12 to 77 grams. 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.

Uszs oFr Drv GUNCOTTON.

Dry guncotton ig 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 gome primers and tubes, &e.,
also as dust in the priming composition of certain tubes, &ec.

There is a special 2-0z. primer used in the 1 Ib. Sonnd Rocket,
Mark IL

Forms in which dry guncoiton 4s used.

Dry guncoiton primers ave generally cylindrieal ; the perforations,
which are slightiy 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 ” (excepi when the primers
are to be used separately); the evlinders are packed in wonden boxes
for convenience of transport and storage.

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

Guneotton, dry, primers, Field, 1 oz. | C

|
I3} 3 s RockEt, 2 oz. ! C [ .
33 33 1] Warhead, 1 oz. 1 N] L
Lt " It} Warhe-ﬂ—d, 2 oz. ! N i .
,, = »y Mine,9o0z. |[N| and [ C].

% i »  Mine, 131bs. | L],
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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 15 oz. field slab,

Early 1ssues of the 1 oz. primer were not coned and were paraffined
on the surface.

They were known ag primers “ H.”

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.

Guneotlon, dry, primers, Warhead, 1 oz., Marks I and IT and Gun-
cotton, dry, primers, Warkead, 2 oz, Marks I and II were originally
known as torpedo primers ; they are not acetoned. -

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

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

Guncotton, dry, primers, Mine, 1} Ib., 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 fi$ it to the top primer of the priming charge.

Guncotion, 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. I, is used to form the packing
in the Charge, priming, Warkead, 1 1b. 1 oz., for the igniters of some
cordite cartridges, and a small tuft of it is wrapped round the bridge
of the Primer, Electric, Large.

IsstE AND Packixg oF Dry GuxcoTTox.

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 gancotton at high temperatures.

The lids are sccured to the cylinders by bayonet joints, except
that of the Charge, priming, 2} lbs,, Mark ITl.

Guncotton yarn is packed in similar tin cylinders,

The tin eylinders containing the dry primers or yarn are packed
in boxes painted serviee colour for Land, and khaki colour for Naval

Service.
Cylinders.
Cylinder, guncotton, primer, Field, 1 oz., Mark 111 is made of tin,
lacquered internally and painted hlack 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 dise, enables them to be withdrawn. The lid of the
evlinder is secured by means of a bayonet joint and is attached to
the body by a piece of whipcord.

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

Cylinder, guncotton, primer, Rockel, 2 oz., Mark I i made of tin,
black lacquered internally and painted black externaily, and the hd 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 whipeord.

Charges, Priming.

Cylinder, guncofton, charge, priming, Warhead, 6 oz, Mark I1I
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 torpzdo detonator;
the other end is clozed by an indiarubber diaphragm between two
metal plates, which can be pressed together hy means of a screw.
To prevent the indiarubber disc adhering to the sides of the copper

cylinder the edges are covered with paper.

Cylinder, guncotion, charge, priming, Warkead, 11b. 1 0z, Mark IIT
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 ave inserted a
small grammet of guncotton yara is placed on top and the closing
plate screwed in; an indiarubber disc 1s placed above the recess for
detonator and qecured by the serewed washer.

Cylinder, guncotton, charge, priming, Mine, spherical, 2} Ibs,
Mark I | N| containg four D-0z. primers, three being unperforated
and one perforated to reccive the detonator. One end of the cylinder
13 closed by a lid secured by bayonet joints, and tape band, the other
is closed by a gummetal fitting prepared internally to receive the
detonator and serewed exterally for attachment to the primer holder
of the pistol. The cylinder is lacquered black internally and painted
black externally. When filled it forms the * Guncofton, dry charge,
priming, Mine, spherical, Mark I'| N | .”

Cylinder, guncotion, charge, priming, Mine, 2} lbs., Mark I contains
fodr -0z, primers, forming the * Guncotton, dry, charge, priming
mine, 2} Ibs, Mark I | L|.” The primers have two perforations,
and are prevented from shaking about by « felt wad placed on top.

Cylirder, guncotton, charge, primang, 2} lbs., Mark IIT | C| con-
taing four 9-oz. primers, each having two perforations. A varnished
paper cyiinder is used to fill up the space above the primers. Felt
wads were used in the Mark IT for this purpose. The cylinder is

(B 11123) B



painted black and the lid is secured by a tape band sheliaced on.
When filled it forms the * Guucotton, dry charge, priming, 2} Ibs.,
et JBL |G

When firing the “ Guncolion, dry charge, priming, Mine, 2} ibs.,
Mark I | L] ™ and the “ Guncotton, dry charge, priming, 2} Ibs.,
Meark I | ' ” a mouth-picce is uscd to close the mouth of the
cylinders. The mouth-piece consists of a disc of indiarubber held
hetween two iron plates, four bolts pass through these and are used
to tighten the plates and so cause the dise 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, guncotion, charge, priming, Mine, 44 lbs., Mark I | O]
contains three Primers, Mine, 14 Ibs. A felt wad is placed above and
below the primers.

The eylinder is lacquered and the lid secured in the nsual manner.

Boxes.

Doz, gquncotton, dry, primers, Field, 1 oz, Mark III | '} . This
box 18 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 serews,

The Mark II box iz slightly smaller,

Box, guncotton, dry, primers, Rocket, 2 oz.. Mark II | C'| . The
above box is similar to the Box, guncotton, dry, primers, field, 1 oz.,
Mark IIL, but holds four cylinders, Guncotton primers, Rorket,
Z 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,

Boz, guncotton, dry, charges. priming, Mine, 2% lbs. | C'| . This
box is made of wood, with elm ends and copper wire handles. The
lid is secured by metal screws.

1t is painted stone colour.

It holds 10 charges.

The other boxes for priming charges are similar in construection.

Bozr, guncoiton, dry, yarn, is made of wood, with copper wire handles.
It has divisions to hold eight cylinders.

BTORAGE.

Dry guncotton is stored in Magazines in Group I, Division II.
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TasLe No. 2—Dry GUNCOTTON.

Table showing Nomenclalure 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.

Guneotton, dry, primers,
Field, 1 oz, Mk. I | C
(This primer is conical and has
one porforation.)

_ | eylinder gshown in the next column.)

PRIMING CHARGES.
(Notr.-A priming charge includes the

CYLINDERS.

Guncotton, dry, primers,
Rookot, 2 oz., Mk. 1| O |
{One perforation.)

Guneotton, dry, primers,
Warhead, 1 oz.
Mk. I (unperforated). | N |
Mk. IT (perforated). | N |

“Cylinder, guncotton, primers, Field,

1 oz. (Tin, to hold 10). ) C|

Cylinder, guncotton, primers,Rocket, |

2 oz (Tin, to hold 9). | C |

BOXES.

Box, guncotton, dry, primers, Field,
1 oz. (to bold & cylinders). | C|

Box, guncotton, dry, primers, Rocket,
2 oz. (For 36 primers in 4 cylin-
ders.) |C|

Guncotton, dry, charges, priming,
Warhead, 6 oz, Mk. IT | N |
(+.e., 6 primers in a oylinder).

“Cylinder, guncotton, charge, priming,
Warhead, 8 oz, Mk, III | N |
(oopper with detonator holder.)

Guncotton, dry, primers,
Warhead, 2 oz.
Mk. I (unperforated). | N |

Mk, I (perforated). [N |

Quneotton, dry, primers,
Mine 9 oz.,, Mk. I | C |
(two perforations).

w o Mk I[N |
{one perforation),
Mk HI | N |
(anperforated).

» o

Guncotton, dry, charges, priming,
Warhead, 1 1b, 1 o2, Mk II
| N[ (ie., 8 2-0z. primers in &
cylinder), .

Guncotton, dry, chargea, priming,
Mino, 2} 1bs,, Mk. I | L |

Guneotton, dry, charges, priming,
2% Ihe., Mk. II1 | C|

Guncotton, dry, charges, priming,
hlrﬁnol, spherical, 2} lbs, Mk I

N

Cylinder, guncotton, charge, priming,
Warhead, 1 lb. 1 oz, Mk III
| N| (brass, tinned with detona-
tor holder).

Boxes, guncottan, dry, charges, prini-
ing, Warhcad, 6 ozs. (There are 2
sizes, one holds 12 and the other 8

__oharges) | N|

" Boxes, guncotton, dry, charges, prim-

ing, Warhead, 1 Ih. 1 oz. (There
are 2 sizes, one holds 12 and the
other 6 chargos.) [N _

Cylinder, guncotton, charge, priming,

Mine, 2} Iba, Mk. I | L}
Cylinder, guncotton, charge, priming,
21 Ibs., Mk 111 | C |
Cylinder, gunootton, charge, priming,
Mine, spherical, 2} 1bs, Mk. I
| N [ (Tin,)

|
|

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

Guncotton, dry, primers,
Mipe, 13 lbs, Mk T | L |
(two perforations).

Guncotton, dry, charges, priming,
Mine, 4} lbs, Mk. I { L| (e,

3 primers in a oylinder).

Cylinder, guncotton, charge, priming,
Mine, 4} 1bs., Mk. I | L| (Tin.)

Box, guncotton, dry, charges, prim-
ing, Mipe, 4} Ibs. (to hold 4
charges.) | L |

Gunootton Yarn is issued 2 oz. in & tin oylinder, 8 cylinders in ** Box, guncotton, dry, ysrn.” | C |

6l
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ProrerTIES 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 becanse 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 1t can be used in the wet state for demolitions
as 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 mereury, 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
amonnt 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 dricd 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, &e., 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, &ec.

Uses or WeT GUNcOTTON.

Wet guncotton is used for demolitions in the field and in torpedo
warheads and mines.
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Forms wn which Wet Guneotion 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 2} lbs.

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

Guncotton, Wet, Slab, Field, 15 oz, Mark T | L] .
. 1 ,,  Mine or Warhead, 2} tbs,, Mark T | C] .
- » 3 Mine, 14 lbs, Mark I | N | .
" I, » Mine, 1} lbs,, Mark I | N | .
- » ;s Mine, 14 0z, Mark I | N | .

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

Guncolton, wel, slab, Mine or Warkead, 2% 1bs., is square, 6} in. by
61 in,

Guncotton, wet, slab, Mine, 1} bs., is square; 4% in. by 43 in.

Guncotton, wet, slab, Mine, 1} Ibs., is similar to. the 15-oz. Field
slab, but is slightly larger and has no perforation.

Guncotion, wet, slab, Mine, 14 oz., is the 1} Ihs. slab with a semi-
circle cut out of one side to fit round the priming charge cyhnder
in the mine,

1sSUE 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 whick 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 & dry state is intended.
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The packages are :—
Box, guncotton, wet, Mine or Warhead | C| .

» iy ,» Field, MarkII | C| .

s = y» Charges, Field, 150z. | L.
Naval, 16} lbs.

- - pe »  Warhead | N|.

Case - ,» Slab, Field | L.
Cases, guncotton | N [, Nos. 1 to 5.
Casge, powder, metal-lined, half, special,

" i3] Lh] 1

Bozx, guneotton, wet, Mine or Warkead, Marks H* and IIT | (|,
holding 20 slabs, was formerly known as the 50-1b. box ; it is of wood,
with a tinned copper inner case, black lacquered inside and out ; in
the lid 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 (42 per cent. of the weight of the wet
guncotton) allowed at inspections.

Stencilled on the wooden hid 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 sexrve to keep the heat of the soldering iron from the
runcotton,

Fig. 1.
DOX, GUNCOTTOX, WET, MINE, OR WARHEAD, MK. IIL
28 in. x 124 in. x 8% in
. :

B

—

——

CREPILEMEI

AN

Box, guncotton, wet, Field, Mark I1 | C'| is similar in all regpects
to the above, except as regards size and details of packing picces,
It holds 14 slahs, Field, 15 oz.
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Box, guncotton, wet charges, Field, 15 oz, Mark I | L| . ~These
hoxes 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 intertor of the box 15 divided into 16 partitions,
each to hold one ““ Case, guncotton, wet slab, Field.” The top iz
seeured by brass screws.

Case, quncotton, wet slab, Field, Mark I1I | L| iz made of tinned
copper, to contain one * Slab, Field, 15 02.” The lid of the case is
gecured by means of a soldered strip, similarly to fuze eylinders. It
has a small loop on top for lifting, and & 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 15 in. shorter,

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

Guncotton, wet charges, Naval, 16} lbs., Mark IV is used for out-
rigger torpedoes, and for general demolition purposes.

The present pattern, Mark IV, consists of a tin cylinder abont
104 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 ecase to a spar,
and the other to contain the dry priming charge. The case is painted
black inside, and containg thirty 9-oz. primers, wetted.

They are issued two in * Box, guncotton, wet, charges, Naval,
16} lbs., Mark 1.”

CasEs, GuncorTon (Mark 11 SpuERICAL 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 gcrew 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 ia soldered on to the lid
giving the number of the case, gross weight, limits of weight allowed
on examination, &e.

The No. 5 Case, which forms the centre of the charge when packed
in the mine, has a central hole to take the * Cylinder, suncotton,
charge, priming, Mine, 2} Ibs.”

Case, powder, metal-lined, half, special.

Some Cases, pouder, 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 ingerting in the bung a screw plug which can be taken out to
allow of the escape of gas or to admif of re-wetting. In the wood
Iid 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 gungowder
if specially required for that purpose, but care must of course be
taken to see that they are thoroughly drv 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 dises and slabs in handling, packing and unpacking
boxes, and unloading mines. Small fragments and dust also accnmn-
late in cutting and shaping slabs in loading mines and warheads. All
these should be carefully collected, and together with the solid pieces
cut off the stabs in filling mines should be re-wetted, piaced in half
metal-lined cases prepared for guncotton, and kept wetted until
disposed of.

Guncolton, wet charges, Warhead, are issued to Nawval Service in
“Box, guneotton, wet charges, Warhead,” containing one charge.
See Chapter VIII.

SToRAGE.

Wet guncotton, except in Mines, is stored in Group III, Division I
Wet cuncotton in Mines in Group IT, Division I1.



Tanie No. 3.—§ 14354,  Wer GuncorToN Staps anp CHARGES Witk THEIR CASES AND Boxws.
(Bacept Warhead charges and cerlain slabs which unll be obsolete when existing stock is used up.)

SLARS. ]

CHARGES.

Guncotbon, wet,
Slab, Field, 15 ozs., Mk. I | L |

Guneotton, wet,
Charges, Fiold, 15 ozs., Mk. 1.
| L | {consists of one slab in the

CASES,

BOXES.

Case, guncotton, wot,
Slab, Field, Mk. I¥ or TII
| L | (to contain one 15-

Box, guncotton, wet, charges, Field, 16 ozs.,
I)L{ (to hold 16 charges),

6"x ¥ x 1§y case ghown in next column). oz. Ficld Slab), (copper,
(rectangular, one conical tinnexd).
perforation). Pi——
*Guneotton, wet, N (
Slab, Mino, 2} lbs., Mk. 1 | C | For filling naval mines,
63" x B4 x 1} I || tho slabs are packed in
Guneotton, wet, i Cases, CGuncotton | N |
Slab, Mine, 1} Ibs., Mk. I | N[ |! N Nos. 1 to 6.
47 x 4" x 1§ I . (These cases are of
Quncotton, wet, L ¥ tinned copper, with
8lab, Mine, 1} 1ba., Mk 1 | C| I sorew plug for re-
64 X 344" x 13 wetting.)
Guncottan, wet, ; - A number of cases are
Slab, Mine, 14 oza., Mk. T | N | | then packed into the
84" x 3¢4° % 13* with semi- mine,
cirele cut to radins 188", i

*Guneotton, wet,
Slab, Warhead, 24 lba,, Mk.1 | C | |
8y X 6§ x 137

Box, guncotton, wet, Tield | C | Mk JI
(with copper tinned inner case, to hold 14
slabs, Field, 15 ozs.).

[ Packed in—

Box, guncotton, wet, Mino, Mka. 11* and 11I
) G| (with tinned copper inner case: for
20 slabg, Mine, 24 lbs.).

The following boxes may still be met with, but

{ no more are to be made :—

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

Box, guncotton, wet, Mine, Mk, 11 | N |
(wire handles).

Box, guncotton, wet, Mine, Mks, IT* and I1I
| N | (wire handles).

The slabs are out to shape and packed into the
Warbead of a tm_-_podo.

Guncotton, wet,
Charges, Naval, 16} 1bs., Mk,
IV | N | (consisting of 20 whole
and 10 cut primers, packed in
cylindrieal tin case: the primers
aro the 8-oz, primers, wetted).

Box, guncotton, wet, charges, Naval, 10} lbs,,
Mk. I | N| (to hold two ** Guncotton,
Wet, Charges, Naval ™).

* Theae slabe are identical in size and shape and will'in future be designated * Guncotton, Wet Slab, Mine or Warhead, Mark I (C).”
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CHAPTER V.—CORDITE.

CoMposITION ; MANUFACTURE ; (GENERAL PRroOPERTIES; C(oORDITE

M.D. comrarep wiTH CoRDITE, MaRK 1 ; CorDITE iN THE GUN ;

. CorpITR IN STORE; ADVANTAGES AND DisaDvanTackEs: ForMms

v wHick IssvEn; NOMEXCLATURE; EXAMINATIOX ANP
TzsTING ; PACKING ; STORAGE.

Cordite was intreduced 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 :—

Corprre.—Commonly known as Cordite, Mark I (though
this is not its correct nomenclature}.
Cornrte M.D.—8tanding for “ Modified.”

The proportions of the ingredients are :—

o ’ Mark 1 | M.D.

Nitroglyecrine a8 : 30
i .

Guneotton ... e 37 l[ 65

Mineral jelly ... ... ... .. .. 5 | 5

MaxvFACTURE OF CORDITE.

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

Drijing 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 dewn to 05 per cent. of moisture, the
process lasting about 100 hours,

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

Adding the nitroglycerine—The nitroglvcerine 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 lead burettes, and from the burettes on to the gun-
cotton in the bags; the dry guncotton eylinders absorb the nitro-
glycerine, but the latter iz not evenly distributed through the gun-
cotton.
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Mizing the N.G. and guncotton.—The contents of the bags are
mixed by rubbing through }-in. 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 i 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 andther 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
hodies, 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 mwre in
the smaller sizes. The pressure oun the dough is about 2 tonz per
square inch. Tt is cut to length as it emerges from the preas, 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. Tifty per cent. of the acetone
a8 “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 daya, size 3} 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
ahout 25 cases have been filled they are blended into another 25 cases,
so forming a blend. Multiplez of these blends are blended together
to form a lof, which is issued to the Serviee.

Size 3% 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.
Wkhen the reeling ig 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 nov the exudation of the mineral jelly injuriously
affects the cordite.

Stability of cordite.—Cordite 18 not a thoroughly stable suzbstance.
It begins to deteriorate from the day it is made, and, i kept long
enough, would eventually ignite spontaneously.

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

For these reagons all cordite, except that in small-aim ammunition,
i3 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 woed, aflects the stability
owing to the oxidising action set up, and lower nitrates are formed
which are unstable.

ProrErTIES OF CorDITE M.D. COMPARED WITH THOSE OF CORDITE,
Mark 1 '

Cordite M.D. ig 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 & 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 matenal, which prevents the distributton or escape
of any local deterioration,

CorpiTE IN THE GURX.

For the same muzzle velocity a smaller charge of cordite ia 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 maximuin 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 burng more slowly than one of smell. Charges in
a gun are difficult to ignite, and an “igniter ” of guncotton yarn or
fine grain powder is used to extend the flagh from the tube.

The effect of the temperature of the charge before firing on ballisties
varies with every gun; it varies inversely with the specific volumne,
and so iz more noticeable in Q.F. guns. One degree Fahrenheit
rise in temperature of the charge increases the M.V. by 1 to 35 fa.
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Great evosion of the bore is caused by the extremelv high tempera-
ture of Cordite, Mazk I, due to the large percentage of nitroglyeerine
which it contains ; to mininuze 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 flash is due to the products of combustion {carbon monoxide
and hydrogen) meeting the air at the muzzie, ag soon as the projectile
leaves, and burning down the bore. As soon as the breech is opened
a flame issues.

This 18 particularly noticeable with heavy guns, especially when
firng 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 warmed against
standing in rear of the breech or exposing naked cartridges to the
flame.

CorpITE IN STORE.

Sweaitng.—Neither sweating nor 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
till it recovers its normal atate, whicn it will do by the re-absorption
of the nitroglycerine if its temperature is kept above 45° F.

To distinguish the exndation 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 iz of
nitroglycerine, the flame will travel faster and become distinetly green
on reaching the stain.

A waterproof {or non-absorbent) paper lining is placed in all boxes
or cages containing cordite in bulk,

Effect of zinc chloride.—The flux of zine chlonde formerly used
in soldering cylinders and cases for B.L. eartridges affected the stability
of the cordite and caused vellow stains and deterioration of the silk
cloth.

The use of this flax has been discontinued.

Effect of cordite on silk eloth of cartridges.—In some cases slight
deterioration of cordite has caused discoloration and rotting of the
silk cloth.

Effeat of gunpouder on cordite.—The sulphur in gunpowder in
close contact with cordite was considered to have a bad effect on
the stabilitv of the latter, hence the introduction of 8.F.G.* (sulphurless
gunpowder), but on reconsideration it was found that the deleterions
effects were exaggerated, and the use of R.F.G.* is now reverted to.



31

Magazines. —Owing to the liability of cowdite 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 Reguiations for A.O.
Services, Parts IT and III).—Semples of all cordite, except that in
small-arm amniunition, are periodically examined and tested.

ADVANTAGES AND DISADVANTAGES OF ('ORDITE.

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 1IN wrIcHE CorprrE 18 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.I). 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
BLD.T. At present there are only a few cartridges in the Service made
up of MD.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, *151n., '1 in. or *05 in. thick to support Marks IIT and IV
1}-o0z. igniters in Q.F. or Q.F.C. cartridges, also 2} in. long with walls
‘05 in. thick to support Marks I and IT 10 dram igniters for M.D.
cordite charges in the Q.F. 12-pr., 12 and 18 cwt. cartridges, or the
Mark I & dram igpiter 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 coidite 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 2nd below, when the size must
aleo be stated.

» Former designation.—Cordite used to be distinguighed as follows :—
() 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.
() When made in indefinite lengths (to be cut as required) by
a number representing the diameter of the die as
before.

Present designation.—Cordite ig now distinguished as follows :—

Cordite, Mark T 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 M.D., size 37, length 31 in,

Cordite M.D.T., gize 20-10, length 7 in.

ExaMmiNaTioN AND TEsting oF CORDITE.
{See Regulations for A.Q.D. Services, Parts IT and TIL)

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 veasel test is applied. The heat test only lasts a few minutes,
but the silvered vessel test 13 much more elzborate, 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 fake to discolour a sensitive test paper affords 2 measure
of the stability of the sample.

Stlvered wvesgel test—In the silvered wvessel test, a quantity of
ground cordite is kept at 80° C. in & vacuum jacketted and silvered
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flagk, 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.

Pacring.

The following eases and drums are nsed for packing cordite in
bulk :—

Case, cordite, 100 Ibs., Mark V i3 a wooden box about 40 in. by
17 in, bw D in:

Case, cordite converted 18 a 100 Ib. prismatic powder case converted,
the zinc lining being removed.

Drum, cordite, transport 18 used for small sizes of cordite when
pot cut to length.

Case, cordite, drum, i8 a square wooden box in which the above
drum 18 packed.

Barrel, special transporting cordite is8 now used for transporting
gmail 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 1bs,, Marks I'V* and V may be used, the cordite
being wrapped in non-absorbent paper.

Case, Cordite, 100 lbs.

Case, cordite, 100 Ibs., Mark V | C| is for cordite in bulk; it ias
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 serewed on.

There ig 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 eordite.

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

The box ig painted “ khaki > colour.
The Naval cases have the letter “ N ™ cut at each end.

The cases are as & rule of deal, but 1.8, cases for India and East
and West Africa are of teak.

Copper wire handles are fitted at each end.

The earlier Marks of thig case differ in dtmensions and number of
grooves, and had rope handles.

(B 11123)
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Case, Cordite, converted.

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

Case, cordite, conwerted, Mark II | ¢'| —This cagse differs from
Mark T in having two sets of grooves eut in the sides.

Drum, Cordite, transport.

Drum, cordite, transport, Mark I, and Case, cordite, dmm, Mark I
are used for packing and transport of Cordite, Mark I, sizes 5 and 3%,
Cordite M.D., sizes 2} and 4}, and M.D.T. 42 and 5-2 when nob
cut to length.

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

Case, Cordite, drum.

The case is a square deal hox 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 cordile.

Barrel, special, transporting cordite is used for transporting Cordite,
sizes 3§ and 3 on special wooden drums to India. It is a machine-
made barrel of deal, length 26 in., digsmeter of bilge 17 in., diameter
of head 153 -

The hea.ds 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 jron screws, a conical disc of deal 8% in. diameter ;
these discs fit in the end of the drums, and preventv shaking during
transport.

1t iz bound with 14 ash hoops—Iour 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 Ia.



CHAPTER VI.—MISCELLANEOUS EXPLOSIVES,

BALLISEITE.

Ballistite is & 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 sclvent, i.e., benzol.

Ballistite was used in the earliest cartndges for QF. 15-pr. and
2°95-inch and B.L. 945-inch Howitzers.

It 12 classed for storage in Gronp 1, Division Ia.

BrasTing GELATINE.

Blasting gelatine 1s made by dissolving finely divided soluble
nitro-cellulose in nitroglycerine. The product is a gelatinous mass the
colour of honey, and varying in consisteney from a ‘tough leather-like
substance to a jelly. It contains 93 to 95 per cent. of nitroglycerine,
and 1s 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.

Coumrosition ExXPLODING OR TETRYT.

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—1Tt 1s 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 L

CoMpOsSITION PRIMING,

Composition priming consists of 60 per cent. mealed R.F.G.%
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 ia stored in Group II, Division Ia.

DyNaMITE,

Dynamite is a brown pasty mass consisting of & siliceous earth,
called “Kieselgubr,” 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) c2
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eircumstances, 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 1t is classed in Group I,
Division II, and should not be stored in magazines the temperature
of which exceeds 120° F.

FoLMINATE 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 4eid.

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 i3 kept under water, and is then practically
harmless, Small quantities are carefully dried as required for use.

It is possible to ¢gndte 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, 194, 44 and 45,

The brown is used mixed with other substances in—ecaps, friction
tubes, &e.

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, wnstantaneows, Mark II] | L |, 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 casily 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 I, 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 2 wood or tin reel, packed in a
zine box.

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

It is stored in Group I, Division Is.

Fuze, SAFETY.

Fuze, safety. No. 9, Mark II | C |, 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 preparc 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.

0ld fuze should be tested before use, as it sometimes deteriorates,
and instances have occurred where it has burned much too rapidly.

It 1s issued in tin cylinders containing 8 fathoms each.

It iz used for hasty demolitions, with Nos. 8 and 15 detonators,
in rockets, &ec.

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 11, under similar conditions to dynamite.

LyppITE.

Lyddite is pietic acid that has been fused at about 280° F. and
allowed to soldify ; 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.

Puric acid, or Tri-nstro-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 bronght to a dense
state by fusion it can be detonated. (See Lyddite.)

It can be fired by percussion.

With some bases it forms pierates, most of which are more sensitive
to percussion or friction than itself,

Lend picrate is especially sensitive.

Picrates will act as detonators to any picric acid within resch of
their explosive influence, and thersfore great care mwust 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 pieric acid and tin or alumininm,

Packing and storage—DPicric 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 ITT.

Picric Powner.

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

Ammonium picrate 1s formed by the action of ammonia on picric
acid. Tt 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 ghell.

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 pierie acid,
but the barrel has a biue band painted round it.

Stored in Group I, Division IL.

Quick-Maten.

Quick-match 1s made of cotton wick boiled with a solution of
mealed powder and gnm, and afterwards dusted over with mesaled
powder before it is quite dry.

P Unenclosed it bumns 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 laygely used for priming in rockets,
detonators, &e,

It is demanded by weight and issued in hanks in metal-lined cases,

It is stered in Group I, Division Is.

Srow-Marcs.

Slow-malch is made up of pure hemp shghtly twisted and boiled n
a ley of water and wood ashes in the proportion of water 50 gallong,
wood ashes 1 bushel ; thig serves for 100 Ib. of yarn. It burns at
the rate of 1 yard in 8 hours ;. it ts 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 iz issued in bales
or casks. It should be demanded by weight ; about 4 yards go to
il

Stored in Group 11, Division Ia.

SMokE COMPOSITION,

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

Tt 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 smole.

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

Smoke composition 1s not stored in bulk.

SONITE.

Sonsie 18 a mixture of guncotton and soluble nitro-cotton, with

the addition of 1 per cent. of mineral jelly.
It is made in fubular form, and has been tried for smokeless blank

cartridges. For gtorage it is classed in Group I, Division 1L

TONITE,

Tonite, or nitrated gumcotion, is guncotton mixed with about an
equal weight of barinm nitrate.

This mixture is compressed into cylinders weighing about 3} 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 parafin wax,

The nitrate supplies the extra oxygen needed for the complete
detonation of guncotton, y
Therefore tonite can be used for mining purposes, since no poisonous
cathon monoxide is fornied.
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, 13 1b., Mark I1I, and
Rocket, Light and Sound, 1 ib., Mark 1,
Packing.—Tonite is packed, 30 cartridges in a quarter M.L. case,
with a rectifier in a leather pocket,
Stored in Group I, Division II, and should not be stored in
magazines the temperature of which exceeds 120° F.

TRI-NITRO-TOLUENE, OR TROTYL.

Tri-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 iz formed by the action of nitric acid on toluene (C,H,), 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° C.} for several months. It melts at about 180° F.

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

It does not form metallic salts as picric acid does,

A {ulminate detonator produces the best explosive effect, but 1
must be in the comprossed form and strongly enclosed to he 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 m barrels in the same way as picric powder ;
and the barrels are marked in a simtlar manner, but in Lght green.

Stored in Group I, Division IIT.

SUBSTANCES USED IN THE MANUFACTURE OF EXPLOSIVES,

Acefone is a volatile, colourless liquid. Tt is obtained by heating
caleium acefate.

Aluminiuwm in a fine state of division mixed with a provider of
oxygen bumns with a bright flash and produces a dense white smoke,

Barium nifrate ot nitvate of baryta 1s used as a source of oxvgen,

Its rate of combustion is comparatively slow.

It is much less hygroscopic than saltpetre.

Barium salts impart a green colour to flames,



Charcoal carbon.—Carhon 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. Tt 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 mereury alone 1s used) it is to be found. In mixing these eom-
positions, great care is necessary to avoid accidents from detonation,

Carbonate of copper, basic, commonly known as wrdigris, gives &
blue colour to flames, and is used in blue * fires ” and * lights.”

Carbonate of sirontia gives a hright crimson colour to ﬂames, and
is used in red * fires ” and “ lights.”

Calomel or mercurous chioride ts used in t-he blue Lights, &e. It
increases the blue colour given to flames by copper salts.

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

Naphthaline is a transparent crystalline solid derived from coal-
tar. It is inflammable, 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-
akle oxygen, equivalent to that contained in about 3,000 cubic inches
of air. As most of the laboratory compositions bumn 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,
&e.

Sulphur ignites at a low temperature (500° K.}, and burns with a
long flame,

This is useful in enabling the other ingredients of the wvarious
compomtlons, 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
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burning compositions, and, owing to its property of detonating with
chlorate of potash, in most of the detonating compositions.

PACKAGES FOR MISCELLANEOUS EXPLOSIVES.

Culinders, Ammonstion,

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

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

Quarter-size, 19 in. by 14} in.

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

Fig. 2.
METALLIC CYLINDER AMMUNITION QUARTEE BARREL.
19 in. x 14§ in.

-H_*.
GROUP 1 gywisian 41
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Casg, TraNsPOrT, EXFLOSIVES,

Cases, transport, exploswes, 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
ashestos attached to the lid. Two metal hinged handles are riveted
to the ends of the case. It is painted red.

Dimensions :-—33% in. by 184 in. by 11 in,

Mark I cases arc 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 EXPLOBIVES,
333in. x 18%in. x 1lin.

TABLE 4,

Combustible Compositions for Laboratory Stores, dc.
Friction TU=BES.

Copper, “I Tubes,
" Ib. oz, Ib. oz.
Potash, chlorate of «. © 6 | Potash, chlorate of e 008
Antimony, sulphide of ... 0 6 Antimony, sulphide of ... 0 6
Sulphur, ground .., o 0 0} Sulphur, ground ... e 0 0F
Powder, mealed ... e 00
Glass, ground - O 0f
Quill. | “T" (Push).
1b. oz Parts.
Potash, chlorate of .. 0 8 Potash, chlorate of 16
Antimony, sulphide of ... 0 & Antimony, sulphide of ... 12
Sulphur, ground ... . 0 04 (Glass, ground 3
Powder, mealed ... .. 0 04 Sulphur, ground ... 1
(lass, ground - 0 0} Powder, mealed ... 1
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TABLE 4—continued,

PercussioN PRIMERS.

Noe. 1,2 and 4.

Parts.
Potash, chlorate of 12
Antimony, sulphide of .., iR
Powder, mealed ... 1
Sulphur, ground ... 1
Glass, ground 1

No. 3.
FParta.
Potash, chlorate of 14
Antimony, sulphide of ... 18
Fulminate of mereury ... 8
Sulphur, ground ...
Powder, mealed ... 1

PErcUssioN Cars.

S.4., M.G. Ammunition {Cordite)
and Tmpulse Torpedo T'ubes.

Parts.
Potash. chiorate of 14
Antimony, sulphide of 18
Fulminate of mercury ... 8
Sulphur, ground .. 1

Powder, mealed ., ol |

8.4., M.G., linch A.R. Ammuni-
tion {Powder),

Parts.

Fulminate of mercury &

Potash, chlorate of i}

Antimony, sulphide of ... 4

Q.F. 1-pr., 3-pr., G-pr., 2-95-inch.

Parts.
Potash. chlorate of § % 12
Antimony, sulphide of 18
Powder, mealed” ... 1
Sulphur, grownd ... 1
Glass, ground 1

Igniters, Torpedo.

Parts,
Fulminate of mercury ... 33
Potash, chlorate of 42
Antimony, sulphide of 25

R.L. Cars, axp DETONATORS UsED IN Fuzes.

Puzes fidled with | D4, Impact, R.L. Caps, &c., used in most of
C.E., Nos. 18, 19, No, 13. Percussion, Time. and T. and P,
194, 44 and 45. Fuzes,

Parts.

4 prains of ful- | 1 grain of mealed| TFulminate of mercury ... 6

minate of mer- powder. Potash, chlorate of 6
cury. Antimony, sulphide of ... 4
{Note.—The praportions of the ahove
ingredienfs vary in some of the

lntest fuzes.}
RockETs,
War. Life Saving.
24-pr. 9-pr. ' {Quick-burning Pellet.)
Ib, b ib. oz.
Saltpetre, ground ... 64'75 875 Saltpetre, ground ... T (8%
Sulphur, ground 14-75 20 . Charcoal, alder, ground ... 2 1
Charcoal, alder 20:5 2:5 | Sulphur, ground 1134
Signal. Life Saving.

Parts, | b, oz,

Saltpetre, ground ... 8 Saltpetre, ground ... ool ©
Charcoal = 3 Charcoal, alder, ground ... 3 4
Sulphur, ground ... s 2 Sulphur, ground ... s 120 (0




45

TABLE 4—continited,

STARS For SioNal, RocKRTs.

|
Signal, Service. | Blye.
H\ ()Z Parts.
Saltpetre, ground ... e ] Chlorate of potash et O
Solphur, ground ... = 2 Basie, carhonate of copper 8
Antimony, sulphldc off e | Gum shellac 10
Isinglass ... ] 0 3§ . Calomel .., 32
Vinegar ... ... 1 quart
Green, Red,
Parta. Parts.
Chlorate of baryta 5 Chlorate of potash 6
Chlorate of potash 3 Carbonate of strontia ... 1
Gum shellac 1 Shellac ... 1
Magnesium Light Red Star
(for &-th, Light Rocket). {for 1-ih. Light and Sound Rocket).
1h. oz. . Parts.
Magnesium powder =23 Chlorate of potash 5
Chlorate of potash 1 2 Carbonate of strontia ... 3
Nitrate of baryts ... 1 9% Shellac 2
Qil, linseed, boiled o 3
STARS USED WITH SHELL.
Stars for all Star Shell. Stars, Incendiury,
b, oz. lb. oz,
Nitrate of baryta ... s I a4k Indiarubber solution 0 2
Nitrate of potash ... .. 0134 Powder, mealed ... a5
Magnesium powder coated Saltpetre, ground ... S (U |
with paraffin ... 1" 42 Paraffin wax g .. 0 0}
Add 3 per cent. boiled lin- Coal-tar ... e 01
seed oil,
Licurs,
Long, and Short, 0.8, and Coastguard. Blue,
. oz Parta.
Saltpetre ... - 17 8 Chlorate of yotash 50
Buiphur ... e 46 Gum shellac 10
Red orpiment s (1) Basic, carbonate of copper B
Calomel ... 32
Green, { Red.
Parts. Parts.
Chlcrate of baryta 5 Chlorate of potash i
Chlorate of potash 3 Carhonate of strontia ... 13

Gum shellac 1 Shellac, ground .., 1
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TABLE 4—continued.

LI¢HTS—ronlinued.

Igniting Composition for (.8, and

Hlwminating Wreck. Coloured Lights.

Ih, oz, Parts.

Saltpetre ... we 60 Chlorate of potash 8
Sulphur ... e A 12 Gum shellac 6
Red orpiment; wey OF G Bone charcoal 1
Carhonate of potash 1

Charcoal, alder 1

* ComposITioN Priving.” Sumorr ComMPOsITION.

Parts, Parts.

Ly Lead sulphate ... e 300

weight. Tin oxide ... veo 1,UBD

Gunpowder, R.F.G.%, mealed 2 | Aluminium powder e 240
Gunoeotton dust ... 2 Nuaphthalene o 180

Quick MaTcH.
2 threads. 3 threads. 4 threads. 6 threads. 10 threads.
Ib. oz, ih. oz b, oz. Ih, oz Ib. oz
Cotton wick | o, A 3 0 1 10 20 2 25
(Gum arabic 2t Or 1k 1 0 0 11 o 12 0 13
Powder,mealed I.G. 18 0 26 0 20 0 20 0 24 O
Water, distilled ... 8 pints 12 pints 8 pints 9 pints 10 pints

SLow MartcH, PoRTFIRES.
Ib. oz.
Hemp yamn, pure, Russian  |b, 100 | Saltpetre, ground ... =4 6 0
Ashes, wood bushel 1 Sulphur, ground ... el (2] W0
Water gals, 50 Powder, mealed ... et Mwnd

Nicer TRACERS,

Fricrion CoMPOSITION. Privave Comrosirion,
Parts. Ib. oz.
Sulphur ... w135 Mealed powder ... w40
Sulphide of antimony ... 345 Saltpetre ... o e G0
Ground glass e 300 Magneisum (fmc] 4 ©
Lamp black . 187  ° Linseed oil 0 4
Chlorate of potash e 720

The above well mixed with pum
water: Water, 1 pint; gum arabie,
1 oz.

IrrovmaTsa CoMrPosiTIoN,

. oz.

Baltpetre ... 70
- Bulphide of zmtn:nony 3 8
Sulphur #r . 312
Ma.gncs:um (coa.rse) e 44
Linseed oil ... we 2 ad
Resin e 10
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CHAPTER VIL

(A) Mersrs wsEp 1IN tHE MaNURACTURE OF AumMUNITION; (B)
Textie aNp Parer Goons, &c.; () TErMs USED IN THE
MANUFACTURE OF AMMUNITION,

(A) METALS USED IN THE MANUFACTURE OF AMMUNITION.

Steel is an alloy of iren, 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 smell percentages of nickel, manganese and silicon.

Both cast and forged stecl 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 unproves 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 cenf. carbon. It is brittle and
hard, with no elastieity and practically no ductility.

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

Alloys.

Strictly speaking, all the brasses are alloys of copper and zinue,
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.F., 8.A.A. cases, tubes and
various small parts used in tubes, fuzes, &e. It is an alloy of 70 parts
copper and 30 parts zine.

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 az

Class 4, B and C metals.
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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 1t complies with the specification
limits of tenacity.

They ate all alloys of G0 per cent. copper with 460 per cent. zinc.
Small percentages of iron, manganese, tin, &c., may be present.

Class 4 metal is 1} times the strength of Class B.

Class €' metal is lower in strength and quality, and is practically
the ordinary commercial brass.

Aluminium bronze 1s an alloy of copper with about 10 per cent,
aluniniun.

It is hard, forgeable, and practically non-corrodible.

Munganese bronze is a 60—40 alloy of copper and zine, with the
addition of 1 per cent. manganese and iron. It possesses mechanical
properties similar to those of mild steel, but is relatively non-cor:
rodibie. : ,

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 forgad.

Forgeable alloys are known as No. 1 and No. 2. They are both
60—10 slloys of copper and zinc. Forgeable No. 1 must not contain
more than 03 per cent. lead, and is sometimes called Leadless 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 1s about half as strong
as mild steel.

It is unforgeable,

Crown mefal is an alloy of copper, nickel and zine. 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.

Iridio-platinum is an alloy composed of 10 per cent. iridium and
90 per cent. platinam by weight.

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

(B) TExTiiEe anDp Parer Goobps, &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, waterpreofed by being coated with rubber on
both sides.

It is of extremely fine texture.

Cambric 1s a species of fine white linen.

Cotfon 1s made from the down of the cotton tree,

Dowlas is made of flax, in the form of a closely-woven canvas.

Fearnought 1s a woven woollen fabrie, similar in appearance to felt,

Felt is made of a mixture of wool, hair, and vegetable fibre.
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Flax i3 a plant, the stalks of which yield a fibre which is used
for making thread and cloth, such as linen, cambrie, Iawn, lace, &e.

Jean is a cotton fabric of medinm texture.

Jute is the fibre of the inner bark of an Indian plant from which
coarse fabrics such as bags, mats, yarn, &ec., 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 eloth 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 eashmere 1s 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 13 made of a number of sheets of leather paper pressed
together.

It must be pliable and tough,

Mzliboard is produced to any required thickness by successive
dips into a vat of pulp ; hence millboards are solid single boards.

Papier-mdché is formed by glueing together sheets of strong brown
paper, the upper surface being sometimes coated with hard enamel.
There 1s also a papiler-miché made by running pulp into moulds and
subsequently coating it.

Pasteboard 1s 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.
fuzes.

Vuleanized paper.—This is a thick, transparent paper which has
heen specially treated so as to make it 8 perfect insulator ; it is used
to insulate the contact piece from the hody in the Tube, V.8. Electric,
“8,” Mark L

Bbonite 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.

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

(B 11123) D
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TABLE 3.

Non-Combustible Compositions for Laboratory Stores.

Luting, Mark I.

| Beeswax, Composition.

| _ ‘ ¥ OZ;
Tallow . Pitch, Swedish ... .. 16 8
Beeawax }Equal paEls Tallow, Russian ... .. 4 8

| Beeswax ... o440

. Resin ... 36 .0

Luting, Mark 111,

Whiting ... s
Mineral jelly e
Castor oil =

| =

Parts. Varnish for Inside of Capped

80 Common Pointed and 4.P. Shell.
20 lb. oz.
1 Shellac . 30
Methylated spmts ... pintsd}

Transparend Lacquer for Brass |

Work.

Seed lac
Turmeric ...
Spirits, methylated

Terebene ... v pint OF

Varnrish for Lyddite Shell.

lb, oz. | Copal varnish, fres from all
5 0 L metallic impurity in any form.

m Aol g8

el 5 |

Waterproof Varnish for Percussion

low degree of nitration)...

Acetone oii >

’ Caps.
b, oz,
Black Lacquer for @.F. Cases, Shellac, gum a2 2
Spirits, methylated ogal ]
Methylated spirits... o ogals 3
Seed lac ... e lbs. 30 = )
Turps . . - gal. 0} Pettman’s Cement Jor Waterproofin
Vegetable black LIbs. 2 pmpffm_ g
e ~ Ib. oz.
| Shellac gum X el 48
Methylated apirits (1 gal.) 8 0
Lacquer for I'nside of Shells. Tar, Btockholm (4 gal) ... 5 ©
Ib, 0z. | Red, Venetian .. .. 20 12
Resin .12 0
Brown, Spanish 2 [ ey
"Plastor of Paris 1R Shellac P-ggg[y,
Turpentine, spirits pint 0} b. oz.
I N | Whiting ... = W60
Sheilae, gum . w420 1D
Veloril Paint for Inside of Shell. Spirits, 111ethylabed magrie 1
Parts, |__
Zine oxide ... 24-0
Qchre, yettow 345 Paste.
Red oxide of iron 05 Flour e Ibs. G
Nitrated castor oil 150 Water ... pals. 2
Nitro-cellulose ([of a very o Glue = wao0z8, 2

Carholic amd . fluid ozs. 3

$-:"
o w

Day Tracer Cement, Parts,

Lubricant for Lids, Q.F. Cartridges. Venetian red 19

Tallow, Russian |
Beeswax ...

quua] parts.

Gum arabic bog 3
Glycerine ., 1




{C) TerMs vseED IN THE BANUFACTURE OF AMMUNITION.

Annealing.

Annealing is the subjection to a long continued heat of metals
that are naturally brittle, or rendered so in the processes of
manuafacture,

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

Tubes, 8.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 “ Leat treafment.”

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, &e., are wixed up together
to form a uniform lot for issne to the Service. (See Gunpowder and
Cordite.)

Burring.

Burring is the bending over of an upstanding edge of metal on an
object to retain another part in position. The ends of V.3. tubes
are burred over to keep the closing cork dises in position.

Canneluring,

Canneluring 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 1s the nsual methed of closing bags containing explosives,
in powder form, namely, blank cartridges, exploders, &e.

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

Coning.

Contng 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 case is usually also indented.

(B 11123) D 2



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

Hooping.

Hoopng is used to strengthen a cartridge when made up and
enable it to retain itg shape.

A silk braid 1s passed round the cartridge, being threaded through
slits in the silk cloth, ard 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 1ts cannelures,

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 plantng and shaping.

Milled Head.

Milled heud.—The edges of serews, &c., are sometimes milled
into n 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 serewed into the former.

Spinning.

Sptnning i3 the moulding of circular articles of thin sheet metal
by pressure applied during rotation in s lathe, Ze., 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, 7.6, the brass disc over the steel
plug in Fuzes, D.A,, Tmpact 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 CE. into the various
channels of some of the fuzes. It iz 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 s mallet,

Sweating.

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

The surfaces are cleaned, heated and coverad 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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CHATTER VIIL—-MINES AND WARHEADS.

Mine, SeaEricar, Marx I1,
Plate TII.

The mine case i8 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 & 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 1b. of lead, cast in segments,
18 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 en 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 follomng 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 1b. of guncotton, contained in
11 tinned copper cages, and weighs, filled, about 860 1b.

The firing, safety and sinker arrangements are confidential.

The Mark I mine differs from the Mark I1 in having the guncotton
packed in a greater number of smaller cases.

A number of R.E. mines, which held 100 Ib. of guncotton, have
been converted to hold 260 Ib., and are known as:—

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

Thesge mines are slightly farger than the Mark 1T described above.
The guncotton is net contained in copper cases, but is packed direct
into the box formed by the deck and the side pieces. These mines
Lave no safety mooring device.

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



[ To face page 39, Dlare [T

r—
! . MINE, SPHERICAL, MARK II.

25 Malty & Sons Lith.
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and these are packed into the mine in the usval manner. Only seven
cases are used, Mines so filled are distinguished by a yellow band
painted round the neck,

TorrEDo WaARHEADS.

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

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 hy means
of a rubber washer. These doors, for guncetton filling, are fitted with
the usual re-wetting plugs; for trotyl filling the plugs are not, of
course, requred.

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 pustol.

Brazed to this nose plate is a brass tube to take the charge priming.

Along the upper side of the head is fitted & *“ 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 ia left bright with the excep-
tion of the doors, which are painted black or, when filled with trotvl,
vellow with a green band across. On the deor 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).
&6 N.!’

Btamped on the nose :—

A

Marl: of head.

Type of head.

Number of head.
Contractor’s initials.

Date of manufacture.
TroryL in red (if so filled).
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S.N. or 8.D. stamped on the nose denotes strengthened nose or
deck.

To fill the heads with guncotten 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 laver 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, ie.,
280 1b. wet Guneotton.

Over the top layer is coiled & 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 G.

Fig. 4.
WARHEAD, 21-INCH TORPEDO, MARK II, FOR TROTYL.
Seale ;.

|
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e
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Z |
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[ ps ks e




TavLe 6.—Warkeads for Torpedoes.

Gunootton filled Heads !
(224 paris water), Trotyl filled Heads,
- e s © 5o N '3‘,4
& 0. | =128 [BEE.|nds 3
Type of Torpedo. g*gg §£§ §‘ Egg E-%';.S a.é&« %é
Sy : -
SHRMPHAHHRESY (S IR E
gﬁm s & 306 53- 5 & =
. e s Q -2 g [=3 o3y 6 'gé
5% 5 523 2 g%gﬁa&g?esﬁ 2
w LR oy D -
B |88°| TlEETERFEEA JEE |
| !
1b. oz.i Ib. oz. |Ib. oz |lb.oz. | 1b. oz. 1b. oz | Ib. oz  lb. oz |
14-inch, R.G.F., Mark TX ... 30 6 o4 4|3 40 oy{r2m 1 . | .
- " » X&X» 37 6} 04 4(312|0 2136 8 ..
N . ' I 47 7| 04 421140 28| 144 o | ..
., Weymouth, Mark I ... 67 O B4 421340 24154 4| .
i '
| .
18-inch, R.G.T., Mark [* 8310 280 5(7 4|1 6|32 9
| | |

Method of Seouring
Head to Air Vessel.

Malo flange on head, 1 -2inch
deep; V pieces; se¢ured
by 12 diagonal sorows.

Male flange on head {} inoh
deep; secured by 12

diagonsl sorews ; one stud.

Male flange on head, 1 -5 inch
desp; V pieces; sceured
by 38 sorews placed zig-
z6g.

NorE.—When gunocotion and trotyl warheads axe shown against same torpedo, some heads are filled with ons and some with the other explosive.
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TaBLe 6. —Warkeads for Torpednes—continued.

Guncotton filled Heads

deep; V pieces; secured

deep; U pieces; secured

deep; stud in Len of V
pieces ; secured by 18

deep; U pieces; secured

inch deep; U picces;

: (22} parts water). Trotyl filled Heads
. | |
= —_— | e = e -
i [ 8 Sgo . o 43
= %g 2 °§ 05:’_::“- a8 £ ‘ . .
b oy & 3 5 8Q e .e "2 S £ Method of Beouring
Siee o} vl | §§§ %ﬁé,xé‘ﬁ %g'ggg ggié ) g‘a Head to Air Vessel, -
s 1 = o ! 3 = g < -« ‘5
1328 83| AT (Eedlmyni3aEd| B2 | oB
1253 832 I 5dgfkzsanan 55 | 34
£ % gae| 2|53aagi gl %o
e - e }Om O 3; | B—ﬂ
Ib. 0z. 1b. oz | Ib. oz(lb. oz.( Ib. 0z. [ 1b. o0z |1b. oz ! Ib. oz
18-jnch, R.G.F., Mark 11* ., .| 810 230 5|7 411 8322 © o Male flange on head ! -5 inch

M T HI& 1V | 9l TH 200 647 510 33| 308 6 e }

N RN V& Ve . 7616 | 200 8} 6 94| 0 34| 202 2} i v 1) by 18 diagonal screws.

s e VIVIeeR 878} 200 0| 3120 323 8| .. ; {M“'e flange on head 1 2 inch

v " ’ = 7 00,0 6 OI 0 41203 8, 98 0O ! 240 0338 0 by 18 diagonal screws.

" R.N.I.F., Mark V111 l 93 12 | 320 0| 413 )12 | Malo flange on head 1 -2 inoh
i | desp; U pieces; secured

) : by 24 diagonal screws.

o0 Fiume, Mark IT & TI* % 8 | 2281017 2|2 0313 4 S Male flange on head <825 inch
: deep; guide on top;
| \ secured by 12 diagonsl
f l steel serews.

i i
| e o] ' | | Malo fangs on hiead 826 inch
1L .. B8 12 1 200 0130 ’ 0 4282 0 1 | deep:ngV picces ; seoured
wooom | | . by 18 disgonal screws.
‘ ! 986 14 i T \ Masle flange on head -B268inch
. . . 111* & 11I* H = 76 10 | 200 0 i.10 1 0 3 3 ‘ S
! ’ disgonsl sorews,
274 10 b | ’ Male flange on head -826 inch
0D 4198 016 2,0 4274 ! deep; V pieces; st
N Weym?uth'ffmu 712 12,198 0(6 2|0 4277 2 ; I a by it diagonal scrows.
1] 1" L] v ! N
Mals flange on head 1-2 inch
; * L 11015 225 0|8 0} O 43 353 4 .. o W
linoh, RGE, Mork £ fons | 135 5 280 0|9 60 4 435 0 g s | 302 ol 447 3 by 18 diagonal screws.
1: :: »: IT*** V. B. ... St i g . Male flangs on head 1125
" Weymouth, Mark § Slisz 7080 olelz 04 460 7T .. | | 1
i seoured by 18 diagona
] | " 8Crows,
| b
| { .

NoTe.—When guncotton and trotyl warheads are shown against same torpedo, some heads arc filled with one and gome
with the other explosive.
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CHAPTER IX.—CARTRIDGES FOR B.L. AND B.LC. GUNS
AND HOWITZERS.

(A) Gexrran ReMARES o¥ B.L. Cartringes; (B) DEscripTION OF
Cororre CarTRIDGES FOR B.L. Guns; (C) DescriprioN oF
Corpite CartRiperEs ForR BN, Howrrzers; (D) Markise
oN B.T. Corpire CartrIDGES; (E) CorpiTE CARTRIDGES FOR
R.M.L. Guns; (F) Powper CartrRiDGES FOR B.L. Guws axp
Howrrzers; (G) Drin CarRTRIDGES AND CARTRIDGES TFOR
IxsTRUCTION.

SECTION (A). GENERAL REMARKS 6N B.L. CARTRIDGES.

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

TFor 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.”

Requisute properties of material :—

1. It should be strong enough to bear reasonable knocking
about whea filled, and to stand the wear and tear of
travelling.

. If it is to contain powder, it should be so close in texture
that the powder, even if slightly dusty, will not readily
work 1ts way through.

. It must be permeable to the flashk of the tube.

. It should not deteriorate in store from the chemical action
of the explosive upon it, or from any other cause.

. 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 re-loaded 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
matertals 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; eloth.—Silk cloth is made of the refuse silk from the outside
of the cocoons. It is strong and of & 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 ssues of silk cloth were steeped in a cold saturated
solution of boracic acid and at a temperature not cxceeding 120° F.,
to prevent fungoid growths forming on the eartridge, 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 shotted
rounds are fired, and therefore less chance of the cartridge being
compietely consumed.

Classes of silk cloth.—8ilk 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 picce 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 mlk cloth should lift (when tested as above) to be considered
serviceable —

No. 1 Class, minimum for use .. 5 56 b.
L 2 " " L) - T 70 N
3 8¢ ,,

Cardue cartndges made of silk doth. _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°3-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
meclusive.

Class 1I silk cloth is used for powder charges from 14 Ibs. to 85 lbs.
in weight,

Class 111 silk cloth is used for powder charges above 85 Ibs., 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 becanse 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 thade entirely of ““ long” wool and is woven twilied ; 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 streng as silk cloth, is more permeable to
the flash of a tube it is used for the smaller cartridges, 7.e., for B.L.
2*75-inch, 10-pr., 12- -pr. of 6 owt., 15-pr., and for all B.L. howitzers.

It is also used for the igniters of all B.L. cartridges.



62

S#lk braid —8ilk braid for hooping 1s made in two widths—0 35 in.
and 0°65 in. These braids must support weights of 28 and 83 Ib.
respeetively, For beckets the silk braid is also made in two widths—
1°5 in. and 1 in.—which must support weights of 2560 and 160 1b.

The 035 in. braid was also used in sccuring the outer layer of
cordite sticks in the building up of the heavier type of cartridges.

8ilk webbing.—Silk webbing is made from pure, long draft spun
silk ; it 15 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 1s 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 Tbs.

Shalloon braid.—Shalloon braid, undyed, for hooping, is made
in thres widths, 035, 0°65, and 1 in.

The (35 in. braid is also used in making up cordite charges for
Q.F. guns,

Silk sewing.—Silk sewing iz 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 np 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 o - .. 13 Ihs
No. 2 . o - - .. B} o,
No. 20-3 ,, - .. " s 185,
No. 30-3 ,, . o B O i
No. 40-3,, ,, " i A
No. 50-3 ,, - b= Y. o 21- ,,
No. 60-3

Silk sewing used in malang up cordite cartndges is first greased
with vaseline to prevent rotting.

Tape, linen.—Linen tape 1 in. wide is now used for lifting beckets
for heavy B.L. cordite cartridges, ¢.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 :—

i rA charge intended to give 25 per
cent. pgreater chamber pressure
Proof Charge { than the service full charge.

With L Only used in the proof of a
Projectile N gun or mounting,
: Full

and for

Service Charges — {For practice
Star Skell.

L

Without =
e }Blank Charge.

Note.—There are in addition certain charges which are fired with
paper shot.
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Blank charges~Gunpowder (Blank L.G.) 1s generally used for
blank charges ; cordite is unsuitable, as, in the absence of a projectile,
there is not enough pressure to cause cordite to bum with the necessary
rapidity. Smokeless blank cartridges have been intreduced for certain
field guns.

Charges made wp in fractions —Charges, both powder and cowdite,
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 .. .. 4 charges,
B.I. gun, G6-inch, Marks VII and VIII .. 4, 4 and # charges,
o 6-inch, Mark X1 ~ .. #%and } -
3 7" 5-inch . .
(except on H A, |
B il { mountmms) % and } charges.
a 10-inch .. ' |
A 12-inch .. - 4 -
. 13" 5-inch
" rmum | 4 chazges.

The 9-2-inch gun on H.A, mountmgs fires various charges.

Adjusted 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. cartnndges.—Stencilled or stamped on back of bag.

QF. cartridges. Separate loading (except 45 inch howitze er).—
Written or stamped on label affixed to Tid.

Q.F. cartridges. Fized 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 lettexrs A.C.

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

Erample —Chamber capacity=>5,546 cubie in,

Weight, of charge= 100 lbs.

Density of loading.—The density of loading of a charge in the
chamber of a gur is the ratio of its weight to the welght 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 1b. of water, 1.e., 27°73 cubic inches,

Deupsity of loading is then found by dividing the number of cubic
inches oceupied by 1 lb. of water (27°73) by the ¢ “ specific volame
of the charge.

= 5546 = 8.V.

2773
In this case — - = "5 = Density of loading.
55746
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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 cartridgc 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
igniter at one end only.

Cartridges for the B.L. 6-inch guns, Mark VII to XII, 92-inch
H A and the B.L.C. 6-inch are issued, laced together, to form a * fall
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 indiarubber solution) has
been used.

Blank F.G. and 8.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.? for filling
igniters is now discontinued, and the existing stock of S.F.G.? will
be used up for filling igniters of certain Mark I cordite cartridges for
Land Service.

Tgniters 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, ¢.e.—

Igmiter “ A* and Igniter “ B.”

They differ only in dimensions as shown in the accompanying

table,

TABLE 7.
= Number of | . . ! . '
Nature of | Weight of | Maximum
Igniter. l C;;];E?sm Powder, = Diameter. DERATES
0zs. inches,
13-inch “ A ™ o 6 16 . 14-0 —
13-5-inch “A ™ ., b 16 12-25 —
12-inch *“ A" a 16 i 12-25 -
12-inch * B " 5] 10 { 15 -
10-inch * A7 5 8§ | 110 | —
1-inch * B * 3 12 11-25 —
9:2.inch ““A " ., a 8 11'0 . —
9-2.inch “B" .. 5 3 110 Central hole for stick,
9-2-inch *C ™ ... 3 8 10-0 Central hole for stick.
9-2.inch “D " ... 3 G 10-25 —_
T-&-inch AT ., i [i] 89 -
G-inch “A ™ 5 2 T4 4 felt studs.
G-inch “B™" 5 | 2 il 4 felt studs.




65

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 TVPE OF IGNITERS FOR B.L. GUN
CARTRIDGES 6 INCH AND UP.
New type. (Standardized Igniters.)
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The object of cross-atitching 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 B.L.
Mark VII and VIII guns were fitted with igniters divided into two
compartments only, and some 9°2-inch te 13°0 inch cartridges may
be met with, having igniters cross-stitched to form four compartments
only.

Shalloon dyed red 15 now used for all B.L. cartridge igniters.
Numbers of cartridges were at one time issucd for Land S-rvice with

(B 11123) E



66

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 eartridges are marked
with printer’s ink as shown,

Paint must not be used for marking, as it holds fire.

Making up, d&e—Cordite cartridges are issued filled. In ease
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 9% 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.

Mackine, cutting cordie.—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
aluminiuni bronze rib, which acts as a knife.

Fecord 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 CARTRIDGES 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 T5-inch, 7 oz. 9 drs., cordite, size 73, Mark I | T .

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 IT | L | .

Cartridge, B.L. 10-pr., 3 oz. 9 drs. Cordite, Size 32, Mark IT | L | .

Cartridge, B.L. 12-pr., 12 oz. 7 drs. Cordite, Size 5, Mark TII | L | .

Cartridge, B.L. or B.L.C. 15-pr,, 1 1b. 1 oz. 11 drs. Cordite, M.D.,

Bize 43, Mark I | L | . ;

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 eartridge, 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.% or 8.F.G.* gunpowder.

Earlier Marks of 10- and 12-pr. cariridges.—The earlier Marks of
these cartridges had igniters filled with guncotton yarn (waterproofed
with indiarubber solution).
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Magx I Corprre CarTriDGES ¥or B.T. or B.I.C. 15-Pr.

Cartridge, B.L. or B.L.C. 15-pr., 153 oz. cordite, stze b, Mark I | L | .
—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
gilk sewing. Near each end of the charge is fitted an igniter con-
gisting of a skein of guncotton yarn wound round the cordite sticks ;

Fig. 6.

CARTRIDGE, B.L, O B.LC, 15-Fk, 153 0z. CORDITE, SIZE 5 ARK
Scale 4.

.. Guneotton
YA

- Cordite,

!
” e Sl twist,
|

|

e P———

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 1n other respects to the full charge described above.

(5 11123) E 2
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Cartridge, B.L. 4-inch, 3 . 7 oz. Cordite M.D., Size 4},
Mark I (S.I).

The charge consists of a cylindrical bundle of M.D. cordite sticks
cut to the required length, and tied in three places with sitk or shalloon
braid.

The charge is inserted into a No. 1 silk cloth cartridge, each end
beinz closed by a shalloon igniter.

The igniter i3 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 R.F.G.% gunpowder.

The*igniters are secured to the ends of the cartridge by silk sewing.

The Cartridge, B.L. 4-inch, 3 lb. Cordite, Size &, 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
ingtead of shalloon braid.

The Mark IT cartridge for the B.L. 30-pr., and the Mark IT cartridge,
B.L. 4-inch, 3 1b. 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 186,

Mark IT | T.].

Cartridge, B.L.. 4-inch, 9 1b. 5 oz. 15 drs. Cordite M.D., Size 16,
Mark II | N |.

Cartridge, B.L. 4-inch, 5 Ib. 6 oz. Cordite M.D., Size 186,
Mark II | N .

Cartridge, B.L. 5-inch, 4 lb. 11} oz. Cordite M.D., Size 4},
Mark T (8.1.).

The cartridge for the B.L. 60-pr. is here deseribed in detail;
the remainder are similar in construction, differing only in dimensions,
&c. 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 1b. 12 0z. Cordite M.D., Size 16, Mark II | L | .

The charge consists of & 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.> 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.
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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 8.F.G.? instead of R.F.G.? 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 % charges, or
a 3 and 3 charge) laced together. Of this type are the following
cartridges :—

Cartridge, B.L. 6-inch gun, 23 lb. Cordite M.D., Size 18,
Mark ITto IX1 | C].

Cartridge, B.L. 6-inch gun, 23 1b. Cordite M.C., Size 186,
Mark I and II | C].

Cartridge, B.L. 6-inch gun, 20 1b. Cardite Mark I, Size 10,
Mark Ito [II | C .

Cartridge, B.L. 6-inch gun, 28 lb. 10 oz. Cordite M.D., Size
26, Mark IT | N | .

Cartridge, B.L. 6-inch gun, 32 Ib. 1} oz. Cordite M.D., Size
26, Mark II | N | .

Cartridge, B.I.. 6-inch gun, 27 Ib. 2 oz. Cordite M.D., Size 19,
Maxk I | N|.

Cartridge, B.L.0. 6-inch gun, 20 lb. 15 oz. Cordite M.D.,
Size 16, Mark II | L.

Use of the above 6-inch B.L. Cartridges.

The 23 1. M.D. cartridge is made up in two 4 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 Serviee, other than those guns on
Mark II twin mountings.

The 20 1. cartridge is also made up in two § charges; it is for use
with all Mark VII and VIII guns.

The 28 Ib. 10 oz. M .D. cartridge is made up in } and # charges;
it is for use with Mark VII guns other than those on twin mountings
and unstrengthened P IV mountings for shell with cupro-nickel
driving bands in Naval Service.

The 32 th. 1} oz. M.D. cartridge, made up in 4 and % charges, is
used with the Mark XI and XI* guns in Naval Service,

The 27 1b. 2 0z. M.D. cariridge, made up in } and § charges, is used
with the Mark XTI gun in Naval Service.

The latest Mark of the 23 Ib. Cordite M.D. carfridge is here
described in detail.

CartrinGE, B.L. 6-ixcu qun, 23 1B, Corpite MDD, Sizr 16,
Marg IIT | C|.

The cartridge is made up of two Iractions (} 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 carfridge hooped with silk braid. The mouth
of the cartridge is closed by a standardized *“ A" igniter,

The igniter consista of two discs of shalloon, with a strengthening
dise of silk cloth on the underside, sewn together round the circum-
ference, and divided into five para]lpl compartments, each filled with
R.F.G.% 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 atitched 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 II, 1s made up in the same way as the above,

Earlier Marks of 6-inch B.L. qun 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 tompartments, and is fitted on the
outside with a silk cloth ring which carries the felt studs
and draw-string.

The Mark T and IT, 23 Ib. Cordite M.D., Cartridge.
The Mark I, 23 Ib. Cordite M.C., Cartridge.

The Mark I, 20 1b. Cordite Cartridge.

The Mark I, 28 1b. 10 oz. Cordite M.D., Cartzridge.
The Mark I, 32 1b. 14 oz. Cordite M.D., Cartridge.

The Marks T and IT 23 lb. charge is described helow, and is
illustrated on Plate VIL

CarTRIDGE, B.L. 6-1vcn cun, 23 Le. CorpiTE M.D., Size 16,
Marx 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 dises are sub-divided into four compartments
to take the R.F.GL% gunpowder. To the outside of the shalloon
discs 18 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.> 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 preveuts 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

minimige residue.

(b) Tgniter divided into four mstead of two compartments.

{¢) 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. 6-1xcu, MARk TII (cuaseE-HooPED), IV anp VI Guxs,

There are two cartridges for the above-mentioned old type of
B.L. 6-inch guns, pamely :—

A 14 1b. 12 oz. charge of Mark I cordite, which is made up like
the cartridges for the heavier guns, and a 16 1b. 12 oz. charge of M.D.
cordite made up in a full eharge as described for the Mark II 114 Ib.
} 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.

CorpoiTE CarTrRIDGES For HEavy B.L. Guxs,

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 } and }
charges, with igniter and mill-board protecting dise or cover at one
end only.

For particulars of weight, mark, nature and size of cordite, &ec.,
see Table 8.

A description of the Mark III B.L. 9-2-inch, 60 1b. M.D.
cartridge 18 given below; it is typical of the latest heavy B.L.
cartridges,



7.
Tyeicat HeEavy B.L. Guy CARTRIDGE WITH STANDARDIZED TGNITER.

CartriDGE, B.LL. 9:2-1ncH, 60 L. Cornite M.D., Swe 37,
Marg III | C | § CBARGE.

The charge.—The charge consists of a bundle of M.D. cordite, the
sticks all cufi 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" jgniter 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.* gunpowder.

The outer dise of shalloon iz provided with a draw-string of silk
sewing. '

The igniter ig 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
gilk 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 off ” 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 off 7 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 2 linen tape hfting becket (1 in. wide) which passes
round the cartridge. The ends of thig 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.

Larlier Type of Heavy Cariridge 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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Tvreicat Heavy B.L. Cartrinee witea OLp TypE orF IoNITER.

Cartringe, B.L. 9'2-1nvem, 60 Ls. Corpire M.D., Sme 37,
Mark II [ C| 1 CaamcE.

The Cartridge, B.L. 9 2-tnch, 60 ib. M.D., size 37, Mark II | O |
1 charge, for Marks IX and X guns, consists of a half charge, a silk
cloth ecartridge, an igniter, protecting disc, and tape becket. (See
Plate I1X))

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 ailk 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 onthebottom,
and one on each side near the top—form “fairleads” to keep a linen
tape lifting becket in position.

The mouth of the cartridge is closed by the igniter.

Igniter —The ipniter consists of two discs of shalloon which are
gtrengthened on the side next the cordite by a disc of silk cloth.
These discs are sewn together round the edges and centre, and are
gtitched radially to form eight compartments which are filled with
R.¥.G.% 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 millboard 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 dise
with a bow so that it can eagily be removed.

A becket of silk braid is also sewn to the base to form a grip for
convenience in loading.

IMPROVEMENTS, ALTERATIONS, &c., IN THE DEsieN oF Hravy
B.L. Corrpite CARTRIDGES.

CHARGES.

{1) Charges first issued had the cordite sticks in the outer layers
and in the centre of the charge cut slightly Jonger 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 asilk sewing ; this waa 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.1. 7*5-inch
and up when existing stock of sitk 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.

BECEETS.

(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 dise, the bight of the cord forming a loop at the top ; the
ends of the eord 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 dises of silk cloth stitched to it—one on the inside
and the other on the outside.

(2) Removable silk braid becket.—Two loope 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. e

This form of lifting becket wag found to be unsatisfactory, owing
to the sillc 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
“fairleads” —one on the base and one at each side of the cartridge near
the tap.

(4) AUl round becket of linen tape.—Thiz 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.

TeniTERS,

{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 gunpowiler priming 18 new eontained
between two dises of shalloon, with a strengthening dise of silk cloth
on the underside,

(3) The central hole in “igniter 7 and ““tear off 7 disc was dis-
continned 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 dise to make
the igniter of the cartridge more conspicnons.

(5} 8.F.G.* gunpowder introduced for filling igniters followed
by the re-introduection of R.F.G.2 instead of 8.F.G.? stock of 8.F.G.?
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 eloth dise,
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.

ComrosiTE CARTRIDGES.
(See Plate XII.)

A different system of making up cartridges with Maerk I cordite
was adopted for the heaviest guns ; it is now discontinued, but many
of the above type of cartridges will still be met with, until the
existing stock is used up.

Guns which have composile cartridges.—In this type of cartridge
two sizes of cordite are nsed—a large size and a small; such cartridges
are known as “ Composite cartridges.” They were introduced for
the B.L. 9*2-inch, and early Marks of 12-inch and 13- 5-inch guns.

In external appearance they do not differ from other cartridges ;
sonie are cylindrical and some are enlarged at one end.

After tving 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 (3§), 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 eentral silk cord becket
(see Plate X1I1). The Mark II has the all-round removable lifting
becket.

Advantages clatmed for composite cartridge.—This method of making
up enables a larger charge to be fired, increasing the muzzle velocity,
but without any inerease 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.



CarTringEs For 9°2-18vcH B.L. Guns ov H.A. MoUNTINGS.

(Special type.)
The cartridges for 9-2-inch B.L. guns on high angle mountings
are laced together in the same “a.y as those for the B.L. 6-inch
Marks VII to XII guns.

Fig. 7.
CARTRIDGE, BL. 9-2-1xcH, 16 LB, I 0z CORDITE M.D., SIZE 8,
COXSISTING oF 12 1B. 6 0Z. AND 3 LB. 11 02 CHARGES, FOR
GUNS ON H.A, MOUNTINGS.
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A peculiar feature of thesc cartridges is a perforated paper cylinder
built up in the centre, to take a woodea stick intended to prevent the
projectile slipping back when the gun is elevated.

There are four cartridges, as follows :—

90l BID. evsdite; size 6 { Laced togother to form a

15 1b. 12 oz. M.D. cordite, size 16 44 1b. 12 oz (full

charge).

T Laced together to form a
12 1b. 6 oz. M.D. cordite, size 8 { 16 b 1 on ¢l

3 1b. 11 oz. M.D. cordite, size 8 charge).

The above-mentioned 44 lb. 12 oz. and 16 Ib. 1 oz. (full charges)
are made up in the same manner.

Each charge consists of a bundle of cordite tied together with
gilk 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 & 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 ig 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 go that it can be easily lengthened
by partly ungerewing the two portions, so as to arrange for over-
Tamming in worn guns

The Mark I eartridges for the 9-2-inch H.A. guns differ from the
Mark II described above in the following particulars :—

(2) An annular recess is formed at one end of the charge for
the igniter.

(6) The igniter is cross-stitched radially to form eight com-
partments.

{¢) The igniter iz protected by a “ tear off " disc secured by
four single stitches instead of a “cover” secured by a
linen tape draw-string.



TsBLE 8.—Cordite Cartridges for B.L. and B.L.C. Guns.

Length
in inohes.
Number
in Package.
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16208 | 2°75 - inch 7 023, 9 drams 3 drams S.F.G.3
16636 | B.L. (full charge) at each end
11021 | 10-pr. B.L, | 6 ozs, 14drams 1 dram G.C. |
11915 (full charge) yarn at each
end
Do. Do. 3 drams S.F.G.*
. at each end
11022 | 10-pr. B.L. 3073. Ddrams . 1 dram G.C.

(for Star
Shell)
Do.

yam at each
end

3 drams 8.F.G.t
at each end

Package.

Lifting
Becket.

Remarks

Case, Powder,
M.L.:
Whole
Half
Quarter
Case, M.L.,
Field
Caso, Powder,
M.L.:
Whole
Half
Quarter
Do.

Case, Powder,
M.L.:
" Whole
Half
Quarter
Do.

Nil

Nil

Nil

Gunpowder replacesr
G.C.

.C. yam for
Igniter.

Gunpowder replaces
G.C yarn  for
{gniter,



8137

11978
10580

7507
8314

8499
14214

18397

13344

12-pr. B.L.

(6 owt.)
Do.

15-pr. B.L.

or B.L.C.

1 5-])1‘. B.L.

or BL.C.

30-pr. B.L.

Do.

T*
II

IIT

11

111

L

ST
S1I

12 0za 7 drams
(full charge)
Do.

Do.

-

16} ozs. (full
charge)

11b. 1oz ]1
drams (fu)l
charge)

4 ozs. (for Star
Shell)

2 Ihs, 6 ozs.
{full charge)
Do.

Do.

I | 6
I | 6
1 | 6
I | 5
i
l
|
MD | 4}
)
I |10
1 |10
L
1 1o
i

4 drams R.F.G.*
at each ond

I dram G.C
yarn ot each
end

4 drams S.F.G.*
at ench end

2 drams QG.C.
yarn 4 inch
from eaoh end

4 drams R.F.G.2
at each end

2 drams G.C.
yarn & inch
from eaoh
end

3 oz. R.¥F.G.t at
cach end

3 drams G.C.
yarn at each
end

4 oz. S F.G.? at
each end

2-9
2-2

2-2

1-9

1'9

1'9

2-75

2:76

2-78

8-2
6-2

8-2

1145

115

11'5

115

116

11-5

110
145

146

78

100

100

100

35

35

3b

Case, Powder,
M.L. ¢
Whole
Do.
Do.

Do.

Do.

Do.

Nil
Nil

Nil

G.C. yamn replaces
gunpowder for Jg-
niter.

Gunpowder replaces

.C. yarn for
Igniter,

O‘rlg'lglilnally for the
12-pr. BL. 7-cwt
gun. Nomence!la-
ture altered to
16-pr. or 12pr.
7 owt.

Nomenclature altered
to 15-pr. B.L. or
B.L.C.

M.D. Cordite oharge
introduced.

Has & paper oylinder
in the centre.

G.C. yarmn replaces
gunpowder for
Igniter.

8.F.G.* replaces G.C.
yarn for Igniter,

GL



Para. in List
of Changes.

7698

11919

14411

15048
15047

Nature of
Gun,

4-inch B.L.
(oxoept |
Marks VII
to  VIII*
Guns)

Deo.

Do.

d-inoh B.L.
(Mark V
Gun)

4-inch B.L.
{Mark VI1
Gun)

Matk
of Cartridge.

1

I

TanLe 8.--Condite Cartridges for B.L. and B.L.C

Bervice.

!
2.
&
&

|
\

L

SI

3 lba. 1 oz
(full charge)

Do.

Do.

3 Iba. 7 ozs.
(full obarge)

9 lbs, 16 oza.
(full charge)

9 1bs. 6 0ze. 18
drams (full

charge)

Nature of
Cordite.

MD

MD

Bize of

Cordite,

4%

10

18

Igpiter,

$ oz. RF.G1 at
each end

2 drams G.C.
yarn at each
end

} oz. B.F.G.* ab
eath end

% oz. R.F.G.1 at
each end

1 oz. R.F.G.* ot
each eud

Do.

Diam_e-ier

in inches,

32

3:2

3-4

43

4-3

. Guns—continued.

q zé o gi'
B 2L
gl g é | Package.
-1 L
£ ~ &
-
I Case, Powder,
116 37| Whole
20 | Half
116 | Do. Do.
11'56 | Do. Deo.
11:6 | Da. Da.
185 8 | Rect.“R" Case
12 | Rect. <A’ Caae
17-2 8 | Roct."R” Case|
12 | Reot.“A” Case

Nil

Nil

Nil

Nil

Nil

Nil

Remarks.

G.C. yern replaces
gunpowder for Ig-
niter.
Gunpowder replaces
G.C. yam for Ip-
niter,

Superseded for future
manufacture by 9
lbs. 6 ozs. 15 drams,
Size 16.

Cut from 26-inch
Iengths. No hoops.



15931

)

2 15049
= 15048

(€21

15931

13189
16933

15831

9770

Do.
4.inch B.L.
(MarkVIII
Gun)

Do.
4-inch,

jointed
5-inch B.L.

Do.

60-pr. B.L.

Do.

6-inch B.L.
Gun(Marks
111 chase-
hooped IV
and VI)

It

188

1I

SI

S1I

|

Do.

5 lbs. 6 ozs.
(full charge)

Do.

2 1bs. 14 ozs,
(full cbarge)

4 1bs. 11,4 ozs.

(full charge)

8 1be. (full
ohargo)

0 ths. 12 ozs.
{full charge)
Do.

14 lbs. 12 ozs.
(full chargo)

MD
MD

MD

MD

MD

MD

18 Deo.

18 1 oz. R.F.G.2at
each end

16 Do.

v

[

&5 | 124 drs. R.F.G.2
in each circum-
ferential ig-
niter

1 oz. RE.G.2at
eaoh end

4t

16 | 1} oz. R.F.G.2
at each end

186 |1 oz. RF.G::at
cach end
18 Do.

20 | 20w.S.F.G.2at
oue end

4-3

384

384

33

4-1

4-4

417

47

65

17-2

1316

13-15

11-6

12-6

1476

17

17
17-6

Recet.“R” Case
12 [ Rect.“A” Casel
32 | Reet.“O” Case
7 ! Ract.“R" Casc
32 | Rect.*0™ Casel
7 | Rect.“R” Case
Case, Powdor,
M.L.:
7 | Whole
20 | Half
7 Quarter
37 | Wholo
20 | Half
7 Quarter
37 | Whole
20 | Half
7 ! Quarter
Case, Powder,
ML.:
12 Whole
12 Do.
7 Do.

Nil
Nil

Nil

Nil

Nil

Nil

Nil

Nil

Central
silk
cord

Cot from 33-inch
lengths. No hoops.

Was originally 6 lbs.
4 ozs. §§13848 and
15084.  Cut from
26-inch lengtha.

Cut from 33 -inch
lengths. No hoops,

For Victorin,

Was originally 9 lbs.
7 ozs. Cut from 20-
inch lengths.

No hoops. Cut from
33-inch lengths.

8



TABLE

8.—Cordite Cortridges for B.L. and B.L.C, Guns—continuved.

<F %
2 4 . -
2| Natweof |4 | .8 $isg
g g | Teeo =§ B wegnt | B g%
un. g ,
1 I a1 £8 48
&° ®
11684 | 6-inch BL. | T | L |161ba.120zs. (M D | 18
12749 | Gun (Marks (full charge)
III (chase-
hooped),
TV ond VI .
160831 Do. I |L Deo. MD|186
16189
~ [6inch BL. | T | L | 9% Iba, (full | I B
Gun {Arm- charge)
strong), 4
tons
10408 | 6-inch BL. I | C |10 1Ibs, (3| [ |20
13676 | Gun(Marks oharge)
Vil to
VIII)
o— Deo. II|{cC Do. I 120
— Do. I | ¢ Do. I |20

Igniter.

2 oz, R.F.G.2at
one end

Do.

2 oz8. 8.F.G.* at
ono end

Do.

8-inch “A*" (2
ozs. 8.F.G.%)

Do.

Diameter
in inches

675

5+75

576

575

675

576

P
Ly

in inches.

Number

176

17-8

116

11475

11476

11-76

—§°
&
4

-

i |

Package.

|
Whole |

Cylinder No. 39
Case, Powder,
M.L.:

Whole
Cylinder No. 39
Case, Powder,

M.L. :

‘Whole

Cylinder No. 34

Rect.“B” Case
Reot.“L” Case
Cylinder No. 34
Rm“‘B)) Cm

Rect.“L"” Case
Cylinder No. 34

Rect."B"” Case
Reot.“L” Case

Cylinder No. 34

Nil

Nil

Nil

Nil

Nil

Remarks,

Cut from 26-inch
lengtha.

No hoops. Cut from
33-inch lengths.

For Australis,

Whepo issued two balf-
charges are laced
together.

Stendardised Igniters.
Cut from 17-inch
lengths,

Cut from 16-inch

lengths.

8



11350
13676

G4

6-inch B.L.
Gun(Marks |
VU toVIII
except those|
on  twin
mountings)
Do.

Do,

G-inoh B.L.
Gun (Mark
XI11)

Do.

I

1I

III

11} b, (3
charge)

Do.
Do.

Do.

27 Jbs. 2 oz,
(full charge)

MD

MD

MD

MC

MC

MD

MD

16

16

16

16

18

19

18

2 oze. R.F.G.*at
ane cnd

Do.

8-inch “A” (2
ozs. R.F.G.%)

2o0zs. R.F.G.* at
one end

G-ingh “A™ (2
ozs. R.F.G.7)

B‘j-nch N A'j1 2
oza. RF.G.2 at
each end

6-inch “ B 2
oz3. R.F.G.2 at
each end

67D

575

576

576

676

526

525

12-7

12-7

12:75

12-7

12-76

36-2

Reot."B" Casa
Cylinder Nos.
M4, 38 or
384

Reet.“B” Case
Cylinder Nos.
34, 38 or
3Ba °
Reot."B*’ Case
Cylinder Nos.
34, 38 or
38s

Reot.“B" Case
Cylinder Nos.
34, 38 or
384

Reot.“ B Cago
Cylinder Nos.
‘24, 38 or
384

Rect."W” Case

Nil

Nil

Nil

Nil

Al
round
1-inch

linen
tape

Cut from 26-.inch
lengthea.

Cut from 33-inoh
lengths.

Standardised igniter.
Cut from 33 -inch
Jengtha.

Standardised igniter.

18 Ibs. 1§ ozs. to.

§ charge = gether.

§ ohargo = }Laced
9 Ibs. 0 ozs.

Do.




} Para. in List I
of Changes.

et
2]
Do
&

13019
13750
15946

11357
15031

TaBLE 8.—Cordite Cartridges for B.L. and B.L.C. (mns—-contmued

Nature of
Gun.

6-inch B.L.
Gun (Mark

VII other !

than those
on twin and
unstrength-
oened P IV
mountings)
Do.

8-inch B.L.
Gun (Marks
XI and
X1*

Do.

B-incliB.L.C.
Guns
Do.

I

1T

11

11

28 54
3 v 3
£ Weiglt. § T3 ’g Igniter.
[ |
N ‘ 281bs. 10 0zs. - M D | 26 | 2024 RF.G2at
| (ful] charge) ° each end
N Do. MD |26 | 6.inch “A” (2
I ozs. R.F.C.%)
N ' 321bs. 14028, | MD | 268 | 2028. RF.G.2at
(full charge) cach end
N Do. MD |28 |8imch “A"” (2
| ozs. R.F.G.Y)
!
T, | 10bs. 74 ozs. | M D | 16 | 2028 RF.G.%at
(} charge) one end
L Do. MD |16 | 6-inch *“A” (2
oza. R.F.G.?)

Diameter
in inches
Length
in inches.
Number

|
6-1 28°

=

6-2 | 31

6-7511-76

5751185

|
|
|

in Package.

® o

— 00 W N

Do v 00—

1o

Package. i Remarks.
SR :
Rect.“D” Case| Al For cupro-nickel driv-
Reot.“F" Case | round ing bands. Formerly
. t-inch a 20-1b. charge.
linen | 3 charge =
tape | 191bs. 1} om.} Lntﬁed -
§ charge = -
0 Ibs. 8 ozs. J ESther-
Rect.“T” Case | Do. | Standardised Igniter.
Cylinder No. 41
Reet.“T” Cose | Do. | First a 32 [bs 10 ozs.
Rect.“F” Casc chargo. Then a 33-
Cylinder No. 41 Ib. charge.
§ charge =
. 21 Ibs. b} ozs. | Loced
4 charge = [
10 lbs.1 13ozs. ) €ether:
Rect.“T” Case | Do, | Standardised Igniter.
Reot.“F"* Caso
Cylinder No. 41
Cylinder No. 34|  Nil Cut  from 26-inch
lengths,
Do. Nii Standardised Igniter.

Cut from 33-inch
lengths.



13771
127R8

14093
14607
12768
13171
14093
14607

14093

14807
15945

14093
14607
15045

12819

12819

12819

13502

Do.

7-5-inchB.L.
(Marks I
and 1I*)
Do.

Do.

Do.
7-5-inchB.L.
(Marks [ to
117 and V)
Do.

Do.

Do.

7:5 - inch

B.L.(Marks

111 to TV*)
Do.

11

II1

S1I
81
S1

N

Do.

31 lbs. 8 ozs,
(4 charge)

Do.

15 lbs. 11 ozs.
(1 charge)
Do.

30 1bs. 8 ozs,
(3 charge)
Do.

16 1bs. 4 oza,
(4 charge)

Do.
27 tha. 2 ozsa,
(3 charge)

Do.

Do.”

13 Ibs. 9 ozs.

(} charge)

MC
MD

MD
MDD
MD

MD
MD

MD

MD

MD

MD
MD

16

28

26
26

26

26

28

26

26

26

26
26

{ B-inch “A™ (2
ozz. R.F.G.?)
Gors. R.F.G.% gt

ono end

7'5-inch “ A
(6 ozs. R.F.G.%)

6-0zs. R.F.G.%at
oneo end

7‘ S‘inoh « A 3y
(6 0zs. R.F.G.%)

8 ozs. R.F.G.2at
one end

7-6-inch “A"»
(6 ozs, R.F.G.?)

Gozs. R.F.G.%at
ane end

7-6-nch “A™
(8 ozs. R.P.G.%)

8 ozs. RF.G.tat
one end

8028 R.T.G.2at
one end

iozs. R.E.G* at
one ena

6 ozs. R.F.G.2at
one end

6:7

8-7

67
6-7

11- 86!

22-5
1125

11-26

22-5

11-26

11-35

22

22

11

[+ -] [o e 3 oW @

B RO

Rect.“o” C&se
Box, Cartridge,
12-inch
Do.

Rect.“0” Case

Box, Cartridge,
12-inch

Rect. “0" Cage

Box, Cartridge,
12-inch

Rect, “L” Case

Box, Cartridge,
Q.F. 0-inch,
Naval Trans-
port

Do.

Reot.““L"” Case

Nil

Central
silk
cord

Linen
tape

[ Cut from 33 -inch
lengths.

Standardised Tgniter.

Standardised Ignitor.

Standardised Igniter.

Standardiged Tgniter.




Para, in List
of Changes.

11786
11766

10233
16143

12838

9760

9768

Naturn of
Gun.

I

7+5-inchB.L.
(Marks T1I
to IV¥)

9-2.inchB.L.
(Mark VIIT)
Do.

9:2.inchB.L.
(Mark 1X)
Do.

9-2-inchB.L.
{Marks IX,
X, X¥ and
X*)

Do.

9-2.-inchB.L.
(Marks I1X
to VII)
Do.

Y]
£

Cartridge.

~
~ 1o

Bei
X

II

“

[>T o S~

TaBLE 8—~Cordite Cartridges for B.L. and B.L.C. Guns—continued,

Weight.

13 lbs. 9 ozs.
(4 obarge)

33 lbs. (4
charge)

16 lbs. 8 ozs.
(} oharge)
80 Ibs. (3
charge)

25 lbs. (3
charge)

61 lbs. 8 oza.
(3 charge)

Do.
26 lba. 12 ozs.

(} charge)
Do.

8o0zs. RF.G.'nt
one end
Do.

Do.

Do.

Diamester
in inches

76
7-5
8:25
8-26
8-25

i

7-6

7-5

in inches.

Number
in Package.

Leogth

21-6
126
33-0

165 -
325 |

325

18-5

19-5

(L]

R =

[~

S D —

Package,

Lifting
Beoket.

Remarka.

Box, Cartridge,
Q.F. 6-inch,
Naval Trans-
port

Reot. “I" Case

Da.
Cylinder No. 86

Do.
Reot.""N** Case
Cylinder No. 36|
Reot.“S” Case
Reot. “N* Caze
Cylinder No. 38
Reot.“8" Case
Rect‘ “I)) C&SB
Cylinder No. 22

Reot.“T”’ Case

Cylinder No. 22

Linen

Central
silk
cord

All
round

Central
gilk

Do.

Differs from Mark I
in Lifting beckets.

08



9706
9768

10233
15143

12838

12212

12839
13500
13985

12212
12839

13500
13985

9:2 - inoh
B.L.(Marks
IV, 1V4,
and VI to
VIio)

Do.

8-2 - inch
B.L. (Mark
V1)

Do.

9-2 - inch
B.L.(Marks
IX, X, X¥
and X*)
Do.

Do.

I

II

L

13 lhs. © ozs.

(} oharge)

31 lba. 8 o2a.

(} charge)

15 1bs. 12 ozs.

(% oharge)

265 1ba. 12 oza.

(1 charge)

MD

MD
MD
MD

MD

MD

30

“4&

#H &
3%

37

37
37
37

37

317

Do.

Do.

Do.
9-2.inch *“A)”
8 ozs. R.F.G.2

8 ozs, R.F.G.tat
one end

Do.

9-2.dnch " A,
8 0zs. R.F.G.*

76

76
7-6

7-6
8:25

826

19-5

a-75
21-6

12-6

18 -25]

18-25

32-6

82-6
32-5
16-25

16-26

16:3

12

-0 W N L C N ] Lol S -

ot
] w o o -

Reot.“T” Case
Cylinder No. 22

Reet.“T" Case
Do.

Do.
Cylinder No. 27
Rect." "N Case
Cylinder No. 36
Reot. ‘S Case

Rect."N” Case
Cylinder No. 36
Reot,“B" Case
Box, Cartridge,
9-2-inoh
th‘“a)i Caae
Reot,“N”' Cage
Reot.“8" Case
Cylinder No. 38|

Box, Curtridge,|
9-2-inch
Reot.“G"” Case
Reot.“N" Case
Reot.“S" Case

Cylinder No. 36

All
round

Central
ailk
cord
Do.

Do.

Al
round

Central
aill
cord

round

Central
silk
cord
All
round

Differs from Mark I
in lifting beoketa.

Differs from Mark 1
in lifting beokets.
Standardised Igniter.

Differs from Mark I
in lifting becketa.

Standardised Igniter.

(o]
g



Para, in List
of Changes.

13858

15518
13858

Nature of
Gun.

0-2 - inch
B.L.(Marks
X, X¥and
X*).

Do.

-2 - inch
B.L.(Marks
X1 to X1¥)

Do.

11

Mark
. of Cartridge.

Service,

Weight,

534 Ibs. (4
charge)

26 Jbs. 12 ozs.
(3 chargo)

04 1bs. 4 ozs.
(3 charge)

Do.

32 ibs. 2 ozs.
(} charge)

Do.

Nature of
Cordite

MD

MD

M D

MD

MD

&
2
S

Size of

37

37

37

Igniter.

Tanre 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

Diameter
in inches.

0-2unch “A,"
8 ozs. R.F.G.?

Do.

B8ozs. RF.G.2at
ono end

9:2-inch “ A"
(8 ozs. R.F.Gi.?)

8ozs. R.F.G.%at
one cnd

9-2-inch “A”
(8 0z8. R.F.G.?)

-1
-1
o‘,—-

7-76

8-26

Length

in inches.

13025

16-6

325

8:26/32-5

826

1625

16-25

Number
in Package.

Packago.

Lifting
Becket.

Romarks.

GO [ ] [

= 00

Cylindez No. 36|

Rect.“S” Case
Reot. N’ Cnso
Box, Cartridgs,
9-2-inch
Reet.”“S” Case
Rect.* "N Case
Box, Cartridge,
9-2-inch
Rect.''S” Case
Reot.“N” Case
Box, Cartridge,
0-2-inch
Reot.“S” Case
Reet.“N” Case

Box, Cartridge,
9-2-inch,

All
round

Do.

Do.

Do.

Formerly 85 1bs. 4 oza.

Standardised Igniter.

Formerly 32 lbs. 10

OZ8.

Standardised Igniter.

88



13501
13981

15931

13501
13981

9671
9710

9645
9871
13461
12876

15931

12819
16857

9:2 - inch | I
B.L.(Marks
BVI and
VIo on
H.A.mount-
ings)
Do. 11
Do. Iir
Do. I
Do. o IT
10-inch B.L"‘ I(1
(Marks I to ‘
V¥ 1
Do. 11
Do. 1
Do. 11
f10-inch BL.| 1
(Marks VI
to VII)

N

H 1bs. 12 ozs,
(full charge)

Do.

18 lbs. 1 oz.
(ful) charge)

Deo.
38 Ibs. (4
charge)

19 Ibs. (}
charge)

4 Ibs.. (&
charge)
Do.

36 Iba. 11 oza.
(% charge)

MD

MD

MD

MD

MD

MD
MD
MD

16

18

16

30

16
18

45

8 ozs. R.F.G.% 2t
each end

Deo.

9-2-inch “B”
(8 ozs. R.F.G.%)

8oza. R.F.G.2at
each end

Do.
8o02s. R ¥.G.7at
onc end

Do.

Do.

0-375

9-376

7-376
|
i

7-375

|
; 8-26

|

8-25
825
9

0375

| 8:25

20-3

20-3

20-3

13-9

i3-9
23-25

13-56

26
26
15

Cylinder No. 16,

Do.

Cylinder No. 28

Do.
Rect.'J”" Cose

Da.

Cylinder No. 16
or 164
Do.

Reot.“U” Case

Box, Cartridgs,
4-7-inch
Naval outfit

Do.

Do.

Do.
Central
silk
cord
Do.

Al)
round
Do.

Central
gilk
cord

fraotion and v
Alslb.12 th-er
oz. fraction- &° .

A 20-lb. } Laced

Differs from Mark I
in being out from
33-inch instead of
26-inch lengtha.

Standardised Igniter.

Cut from 33 -inch

lengths.

A 12 lbs. 6
ozs. frac-
tion and
A3 lbs. 11
ozs. fraec-
tion
Standardised Igniter.
Marks I and 1I were
brought up to Mark
TIT pattern Jocally.
Mark I was brought
up to Mark II
pattern locally.

Cuat  from 26 - inch
lengths.

Cut from 33-inch
Jlengths,

Laced
to-
gether,

6R



TanLe 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

3 by _go by ] [ e > ?
- R } g lu o g % o
2 | Nature of |- g £ %8 *E 4 'a.a E ,§' rt
ag | Natuoof %%/ Weight CARY: iter. £2(28|93| Packe £ Remarks
5 A a6 arks,
8 Gwm és 5 eigh gls 3% e FEIRE: E“* 23
é ‘5 Lo s Z 5 8 ] g !
&° s =
12819 | 10-inch B.L. [ II | N | 361lbe 11 0z8. | MD | 46 | §02a. R.F.G.%at 0| 16 1 | CylinderNo. 17| All —
(Marks VI (} oharge) one end round
to VII)
— Do. oI | N Do. MD |46 | 10-inoh “ A’ (8 0| 16 1 Do. Do. | Biandardised Igniter.
ozs. R.F.G.% Cut from 35 -inch
lengths.
— Do. Iv N Do. MD |46 Do. g| 16 1 Do. Do, | Cut from 23-inch
. . lengths,
10205 | 12-inch B.L.| II | L | 22 ibe. 2 ozs. I 30 | 8ozs.R.F.G.tat | 9-2 115 2 | Cylinders Nos. | Contral —
(Marks I to (1 charge) one end 16, 154 and | silk
VII) 18 ooxd
Cylindrical
Cases
9739 [ 12-in¢ch B.L.| I | N | 83 Ibs. 12 oza. I 50 Do. 9-6 |32-5 1| “R* Large Do. —
(MarkVIII) (% charge) 1] “R" Small
1 | Cylinder No. 33
Cylindrical
Cages:
9739 Do. IIT | N | 41 1ba. 14 ozs. I 50 Do. 9-5116-25) 2| “R” Large Do. —_
(} oharge) 21 “R” Small
1 [Cylinder No. 17
2 | Cylinder No. 33




0027
12838

0027
12838

13230
15382

13230
15392

10387
10388
12838

Do.

12-inch B.L.
(Mark IX)

II

1I

2z <4

Z z 73 zZ =

87 1lbs. (}
charge)

43} s, (3
oharge)

100 lba. (3
charge)
Do.

Do.

60 lbs. (}
charge)
Do.

Do.

52 1bs. 12 ozs.
(} charge)

MD
M D
M D

MD
MD
MD
MD
MD

I

50 & | 12 ozs. R.F.G.?
3% | atone end

80 &
3%

45 | 8 oza. R.E.Q.%at
one end
45 Do.

46 | 124nch “B”
(10 ozs. R.F.G.%)

Do.

8 023. R.F.G.*at

¢ one end

! Do.

| 12-inch * B> (10

ozs. R.F.Q.%)
Do.

& & & & &

60 & | 12 ozs. R.F.G.?
31 | atone end

9:5

90

10
10
10

10
10
10
10
10

10-25

326

16-25]

345
4B
345

346
176
17-5
17-26
17-25

16-75]

Pl pd

— 25 B MO

Peed

=00 NS et D DO

Cylindrical
Casea :

“R ™ Large
“R ™ Small
Cylinder No, 33

Cylindrica
Casea :
<« R + Lﬂl‘ge
“R* Small
Cylinder No. 33
Cylinder No. 17
Cylindrical Case:
(&« R b3d I'arge

33 R R3] L&rge
Cylinder No. 26
[ R ” hme
Cylinder No. 28
o R " mrge
Cylinder No. 26
1 R ) I B!‘E e
Cylinder No. 28
C‘;'Iindﬁcal

Caseg :

ILQ))
HN))

All

Cut from 37 -inch
lengths.

Cut from 24 -inch
lengtha,
Standardised Igniter,
Cut from 35 -inch
lengths.
Cut  {rom
lengths.
Cut from 37 -
| hs.
Cue;lgtfrom 24
lengths.

Cut from 23-
lengths,

Cot from 35 - inch
lengths.

23 - inch
inch
- 1nch

inch

Com posite.

16



Para, in List |
of Changes,

13517
13985

15392

13517
13985\

15392 \

Nature of
Gun.

12-inch B.L.

(Mark IX)

Do.

Da.

Do.

Do.
Do.

Mark
of Cartrdige.

-t

1

IT
II

v

Service,

Z

f

TABLE 8. ——C’owlue Cartridges for B.L. and B.L.C

Weight.

81% 1hs.
. charge)

634 Ihs.
chargo)

(x

|

i

C‘ord:te

M D

MD
M D

M D

MD
M D

MD

|
|

MD|

Size of

£
i
Zhe]

45

18 ozs. R.F.G.?
at one end
Do.

12-inch “A’' (16
ozs. R.F.G.?)

Do.
18 ozs. R.F.G.*
at one end
Do.

12-inch “ A’* (16
ozs. R.F.G.%)

Do.

Dismeter
in inches.

10-4

10-4

10-4

10-4

104

10-4
10-4

10-4

l

Length
in inches.

|
1

f

18-4

18-4

184

18-4

18-8

188
188

18-8

. Gluns—continued.
s ] .
1 N
ig £3
g2 Pookage g"‘ ‘Remarks,
" & ’
-
Cylindrical
{ . Cages :
V2 “Qr All. | For “Duncan” and
A N~ round | * Formidable” Class.
l Rect." 1" Case Cut from 37 -inch
Box, Cartridge,| lengths,
| 12-inch Do. | Cut from 24-inch
( lengtha.

1 | Cylinder No. 40, Do, Standardised Igniter.
Cuat from 23 -inch
lengtha,

21 Do. Do. | Cut from 36-inch
Cylindrioal lengthe,
X Casen :
]2{ QY Da. | “King Edward VII
J“NT Class.  Cut from 37-
Reot.“T"" Case inoh lengths.
Box, Cartridge, Do. | Cut from 24 -inch
12-inch lengths.
1y Cylinder No.40, Do. | Standardised Igniter
Cut from 23 -inch
lengths.
1 Do. Do. Cut from 35-inch

|

lengths.



13554
[3867
13985
15392

14762

15341

12853
15340

12863

15340

15340

12-inch B.L.

(Marks X

and X*)
Do.

12-inch B.1..

(Marks XI

to XITI)
Do.

Do.
Do.

13-5 - inch

B.L.{Marks

I to LV)
Do.

13:6 - inch
B.L. (Mark
V)

Do.

11
11

v

Vv

II
111

1I

17

N

b7

76 1hs. 12 ozs.
(} charge)

Do.
Do.

Do.

93 Ibs. 12 ozs.
(} charge)

46 lbs. 14 oxs.

(} charge)
73 lbs. 4 ozs.

(+ charge)
Do.

MD

MD
MD

MD
MD
MD
MD
MD
MD

MD

MD

46

45
45

45

45

16 ozs. RF.G.®
at one end

Do.

12-inch “ A > (16

ozs. RF.G.?)
Do.
Do.

18 oza. R.F.G.*®
a6 onc end

Do.

12.10ch “ A" (16
oza. R.F.G.%)
Do.

*

12 ozs. R.F.G.2
at one end

Do.

16 ozs. R.F.G.?
ot one end

Do. ’

10-5

10-5
106

10-5
10-5

10-4

10-4
10-4
10-4

11-8

10-25°

10-25

18-8

18-8

18-8

18-8
18-8

24 |

1 2

(34 [ &

&

Cylindrioal
' . Cases :

143 N *y
Rect.* T Cago
Box, Cartridge,

12-inch
Cylinder No. 40

Do.

Do.

Cylindrieal
Cnsc (%3 L i34

Cylindrioal
Cme o P 3

Do.

-

Cylindrieal
Case “L”

De.

Cot  from
lengths.

37 - inch

Cut from 24 -inch
longths.

Standardised Igniter.
Cut from 23-inch
lengths,
Cut from
lengths.
Cut  from
lengths.
Cut  from
lengths.

35 - inch
25 - inch

24 - inch

Cut  from
lengths.
Cut  from
Jengths.
Cut  from
lengths.

37 - inch
23 - inch

35 - inch
Composite.
Do.

Cut  from
lengths.

37 - inch

Cut from
lengths,

24 . inch

£6



of Changes,

Para. in List

16405

16787

Nature of
Gun.

13:5-inch
B.L. (Mark
V)

Do.

Do.
156-inch B.L.

Do.

1T

Service.

TasLeE 8.—Cordite Cartridges for B.L. and B.L.C. Guns—continued.

Weight,

73 1b. 4 ozs.
(} chargo)

Do.

74 lba. 4 ozs.

(} charge
Do.

Do.

Do.

107 Ibs.
charge)

Do.

#

s
¢
8

gé

Na

MD

MD

MD

MD

MD

MND
MD

MD

Cordite.

46

46

45

45

|4
- |3E[31
SERteE EAR-E-AE
' AalmEl=
13:5-inch “A " (10-2522-6
(16 oza. R.F.G.?)
o

Do. 10-25[22-5
18 ozs. R.F.G.® [10-2522 5

at one end

Do. 10-25|22-5
13-5.inch “ A’ [10-25|223-5
(16 ozs. R.F.G.2)

Deo. 10-25(22 -6
15-ineh “A™ |11-7 | 26
{16 0zs. R.¥.G.?)

Do. 117 | 26

in Peckage.

Do.

Cylindrica)
Caae < M 1 1)

I.inch
silk
braid

Remarks,

Stendardised Igniter.
Cut from 23 -inch
lengths.

Cut from 33 -inch
lengths.

Cut from 23-inch
lengtha.
No recess in end of
charge for Igniter.
Cut from 23 -inch
lengths.
Standardised Igniter.
Cut from 36 -inch
lengtha.
Cut from 36 - inch
lengths.

e tied with silk
webbing. Cut from
24-78-inch Jengths.
Cut from 35 -inch
lengths.

76
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SECTION (C).—DESCRIPTION OF CORDITE CARTRIDGES
FOR B.I. HOWITZERS.

With the exception of the B.L. 9-45-inch, all howitzer cartridges
are made up in the same way, but in a manner entirely different from
that employed for B.L. gun cartridges for the following reasons :—

(1) A howitzer is intended for “ high angle ” fire 80 as to obtain
a steep angle of descent, hence the charge is much lighter compared
with that of & 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. 8 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 4}.

(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 6-1NcH 30-cwr. B.L. HowiTzER.
(See Piate XIII)

The 6-inch 30-cwt. Howitzer has 3 charges, namely :—

11b. 12 oz. of Mark I Cordite
(core and 3 rings).

11b. 15% oz. of Mark I Cordite 7 For Mark I* Howitzer with

}For Mark I Howitzer only.

(core and 4 rings). Heavy Shell,
2 1b. 8} oz. of M.D. Cordite | For Mark I* Howitzer with
(core and 3 rings). Light Shell.

The M.D. Cordite Charge.

Cariridge, B.L. 6-inch 30 cut. Howitzer, 2 lb. 8} oz. Cordite M.D.,
Size 4}, Mark I'| L| is for use with the 100 Ib. * light ™ ghell in
howitzers having enlarged chambers (i.e. Mark I* howitzers).

The cartridge consists of a core, three rings, & 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 & mushroom head; the
stallk consists of & bundle of cordite secured in places with silk
gsewing. Round one end of this iz placed a ring of cordite, also
gecured with sewing, which forms the mushroom head. The whole
of the core is placed in a shalloon bag, which is then sewn up. The
ringe, weighing 3% oz., 8} oz. and 13 oz. respectively, are each
enclosed in a shalloon covering, the ends of each covering being



06

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 te the shalloon bag. One end of each
braid 1s brought up inside the rings and tied to the other end, which
15 oniside then.

The igniter in the base of the core is divided into four compart-
ments filled with R.F.G.? powder ; some early issues have been made
with 8.F.G.2

Cartridge for Mark I Howitzer.

The 1 1b. 12 oz. charge of Cordite, Mark I, 15 for use with the
Mark I Howitzer.

The Mark TIT cartridae is generally similar m construction to the
cartridge above deseribed, 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 2} drins. of guncotton yarn.

Cartridges fitted with igniters containing S.F.G.%2 powder are
known as Mark IV,

Mark I* Howitzer Chavge of Marl I Cordite.

For Mark I* howitzers when firing the “ heavy ™ ghell, 122 Ibg,
the above-mentioned 1 1b. 12 oz. charge, with an additional 3} oz.
ring, 18 used; cartridges having the additional ring are designated
“11h 151 oz Cordite Size 57

Charges for 6-inch Howitzer Star Shell.
The charges for use with 6-inch Howitzer Star Shell are as followa :—
In Mark I Howitzer.—The core and 2-0z. ring of the 1 1b. 12 oz.
cartridge.
In Mark I* Howitzer.—The core and 33-oz. ring of the 2 lb. 8} oz.
M.D. cartridge.

5-ixcH B.L. HowITzER CARTRIDGES.
(See Plate XIV.)
There are two different cartridges for this howitzer, namely :—
115 oz. of Mark I Cordite (core and 3 rings).
144 oz. of M.D. Cordite (core and 3 rings).
{This M.D. charge 1s special for India.)

The Mark V, 1145 oz. Cartridge.

Cartridge, B.L. 5-inck Howitzer, 1175 oz. Cordite, Size 33, Mark V
| L | consists of a core, three rings, and a shalloon bag, the latter
carrying the igniter. (See Plate XIV.)

('ore.—The core is mushroom-shaped and consists of a bundle of
cordite, size 32, 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 ig sub-divided into four compartments filled with
S.F.G.2 gunpowder.



coug

Q@Y svogpAarey

CARTRIDGE B.L..5 INCH HOWITZER ll/ie OZ.CORDITE SIZE 3% MARKYV.
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Cordite Rings
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The outer shalloon dise 1 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 2% oz. of cordite tied in places with silk
sewing ; the three rings of bare cordite fit over the stalk and are
gecured to the core by two pieces of shalloon braid, the hights 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 1157 oz. Cartridge.

Mark IV Cartridge.—The Mark IV cartridge had 2 drams of
waterproofed guncotton yarn instead of S.F.G.2 powder ; the igniter
was not cross-stitched.

Mark III Cartridge—The Mark IIT 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 i :—
“ Core and one ring.”

M.D. Cordite charge, 5-inch Howilzer.

The M.D. cordite charge consists of 144 oz. of size 4}.

The core is made up in the same way as the 6-inch howitzer
cartridge (see Plate X1II); the core is entirely covered with shallcon.

The 8.F.G.2 powder igniter is in the form of a ring.

Covers, cartridges, dowlas, are issued for protecting 5-inch B.L.
howitzer 11y oz. cartridges, Marks I to ILI, when packed in boxes,
in ammunition wagons or in limbers in Mark I* or II equipments.

Covers, cartridges, stk cloth, B.I. 5-inch howitzer, are used with
the 11¢; 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.

CarTrRIDGES For B.L. 6-1nvcE 25 cwr HowitzErR axp B.L.
5 4-1von HowrrzeR.

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 ewt.), 2 Ibs. 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 33, Mark VLI.” (Core and three rings.)
The latest cartridge for the B.L. 5'4-inch howitzer is :—
“ Cartridge, B.I.. 5 4-inch Howitzer, 13} oz. Cordite, Size 33,
Mark ¥.” (Core and three rings.)

{8 11123) a
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The above -mentioned cartridges are made up in the same way as
the 2 1bs. 8% ozs. cartridge for the 6-inch howitzer of 30 cwts. described
on page 95.

CarTRIDGE For 9'45-1vcH B.L. IlowirzeR.

The cartridges for the 9 45-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.I.. 9-45-1x5cE HowITzER, b LBS. 8 028. 4 DRAMS
CorpiTE MD.T., Sizg 18-10, Mark IT | L | .

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 ecut
to a length of about 13 in., and is tied with silk sewing. It ig then
placed in a paper ring. The whole is then enclosed in a shalloon bag
having an igniter of 1 oz. of RF.G.2 gunpowder in five parallel
compartments.

The top layer consists of aix wedge-shaped sections, two containing
11b. 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 algo shown on the bage of the cartridge.

Fig. 8.
CANTRIDGE, B.L. 9'45-INCH HOWIT%ER, 5 1Bs, 8 025. 4 DRAMS CORDITE
M.DT., SIZE 18-10, MARK 11 | L | .
Seale $. 2

-------
...........
.........

’ RTL
945 In Bl How.
5lb.8ox 4drs
- 1. :
.. Cordite MDT &
Ny, S22 18-10 87
Lof H415 &7 <2

5 LGN 31400
g

ot TOR G S
MOL TG HCpb

---------



99

CartrIDGE, B.I.. 9-45-1n¢H HowiTzER, 5 1.BS. 8 0rs. 4 DRAMS
Corpire M.D.T., S1zE 18-10. MarxI | L.

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 tubeg about 3 1ins. 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 % 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 I Ib. of M.ID.T.
cordite {fied loosely in five bundles) enclosed in a shalloon
bag; each of the remaining four sections consistsYof 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, B.L, 9-45-INCH HOWITZER, 5 LBS., 8} 0ZS, CORDITE M.D.T.
sizg 18-10, MARK 1 [L|.
Seale .

] R7L ’
! BB INB, L. HEW \
L8 BorBongeern)) |

\ Bis. Boz Aoralpung) ¢
\ CORNVAKROL.
SlIEAE NIRRT ICN <

N LAY TLA 208 s

a

1 11123) a2



Tasre No. 9.—Cordite Cariridges for B.L. Howntzers.

7
— %s Mark
g Nature of
) é of Cart-
L = | Howitzor.| ridgo.
o
Py
- ; —1
l |
8224 | b-inch 1
92063 Do. ua
10570 Do. Im
12452 | Do. v
DNa. \Y
De. 1

Do. II
Do. ‘ n
Do. v
Do. , A
|
g-nch, I \
25 owts.l
: Do. 1131
Do.
Do. v
l
Do. ‘ \
2y
| |
Do. 1
Do. l I

Weight.
E 8 =
Three
11475 oza.| 312 oze. | 28 078,
| cach
| .
| Do. Dao. Do.
Do. l Do. | Do.
|
Do. Deo. Do.
Do. Do. Do,
Two
1dyy oz3. 5% ozs. | 2% ozs.,
one
3} oza.

'I Cordite
| ‘¢
ERE
I 3
i 3
1 3
I 33
I 3
MD | 4}

8 dramsR.F.G.¢
in 4 compart-
menta J

8 dramsR.F.G.
10 @ TiDg

2 drams G.C.

-yarn

Do.

8 dramsS.F.G. ’I
in 4 compart-
ments

8 dramsR . F.G.*
in 4 compart-
ments

3-2
32

32

Nuomber packed.

3-8

3-8 | 100

3-8 | 100
3-8 100

3-4

REE

f3-84

For Star shell the core (34 o7s.) and one ring (24 ozs.) wonld be nsed,

Do. Do.
Do. Do.
Do. Da.
Do. Do.
2 tbs. 16 ouzs.
1 oz
Do. Do.
Do. | Do.
Do. Do.
\
Do. Do.
Do. | Do.
2 by, 116,

7 ozs. | 245 ozs. 1, 3} oza.

Do. Do.

11 ozs.
6 028.
2 o4,

Do.
Do.
Do.
[ .
‘ Dao.
Do.
i
Five—
1, 13 ozs.

3, 13 ozs.
Do.

el "= o L B

b= =

MD

MD

33 ISdmnsR.F.G" 3-2 ) 8-76( 100
33 | Do. 3-2 ) 875/ 100 |
3} 2 drams G.C|3-2 | 3-75 100
} yorn
33 Do. 3-2 | 3-75/ 100
33 |8 dramsR.F.G.% 3-2 | 3:75] 100
34|12 drems 10|4-3 30
RF.G.? ‘ 18
5
33 Do. 10 | 4-75/ Do.
33 “Do. \ 10 | 4-76| Do.
33 |2} droms G.C.| 10 | 476 Do. |
yam
3 Do. 10 4-71’4 Do.
33|12 drams | 10| 4-76 Do.
R.F.G.?
4% Do. 100 b
4 Do. 10

Cg,sa,. powder,

metal-lined :— |

Whole

Do.
Do.

Do.
Do.

Case, powder,
metal-lined :—
Whole
Half
Quarter

Do.
Da.
Do.

l Package. Remarks.
= i
| Cose, powder, ‘\
motal-lined :~- |
Whole
| | Core and rings covered
|- with shalloon. (For
Do. 50-1b. shell.)
Do.
’
Do. Base portion  only,
Case, powder, covared with shalloon,
metal-lined :— Each cartridge en.
Whole ‘ closed in a “ Cover,
Half |1 cartridge, silk cloth.”
Quarter ) (For 80-Ib. shell.)

— Core entirely cavered
with shalloon. Specia)
for India. (For 50-1b,
shell.)

- Specinl for India

=
|
J

Special for India.

Rings without shalloon
covering.

001

101



TanLe No. 9.—Cordite Cartridges for B.L. Howitzers—continued.

- |
3 ¢ Mark
=] ] Natuore of

i of Cart- ’
S'B | Howitzer. ridge. |
&

A
| i

| |
9022 | Binch, | 1 |
|

|

| 30 cwts.
Mark 1
9263 Do | M |
| | I
1919 Do | I |
Do | v
13084  Do. |Charge
for Star
' { shell |
‘ .
snann | i | v |
| 30 cwte
I Mark [*
| !
Do. ]
12660 | Do, ‘
|

i

1308
for Star
| I shell

13260 9 -4.5-inch.g 1
14228
16885 Do.  II

Full.

Do.  Charge 11b.3 0z

Weight. Cordite.
. 3 Igniter,
N r
S = Z 3
Three— { .
l4domm 1,80 T 5 12 drams
| 1, 4 0zs. | | RFEG.*
1, 2 o2a.
Do. Do, 1 5 Do.
Do. Do. I 5 | 2} drams G.C
yarn
Do Do. I 6§ '12 drams
' | | RF.G.2
! {
Do |20 | 1 | 6 | According to
i | mark of cart- !
| ! ridge
Foor— | l
e 1 0mm Y K [0ldemenn |
{ l 4 ozs. ]
I, 2 ogs.
1, 3§ ozs.i
|
Do. Do, I 5 |12 droams
R.F.G.?
| Three— I
165 o7a. 1,13 02a M D | 4} Do.
1, 8% ozs.! L y
1, 34 aa. -
. |
Do. 1,30z M D | 4} ’ Do.
1
'
G seo-
tions—
2 lbs. 2, 1ib. MDT [18-10: 1 oz. RF.G.
8L ozs. 4,4 ozs. ‘ :
Do. Do. MDT 18-10I Do.

v .
£ ’[ 3 I 1
M8 3 b
Slg =
, : g Package. Remarks.
Inchies. ,g
A
' Case, powder,
| metal-lined :—
8:6 44 60!  Whole
[ !
6:5 44! 50| Do. ’
1 !
65 : 4.4 | B) Do.
I
8-5 " 44 50| Do l
' {
|1 |
‘ Casge, powder, |
metal-lined :—
A | Y7L ATa BPac Lanees abonll
| \ | g
—_ | — i 48 . Do |< Do
l 32 Do. " For light shell.

[==]
o

|
|
|
|
|

2-3 98, 7 Cylinder,No.lBi

13398 2. Do, Built up in two tiers.
! 1 i

% ,

301

€0l
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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,

(¢) Calibre of gun.

(d) Weight of charge.

(¢} Nature of cordite {(cordite, or cordite M.D.):

(f) Size of cordite.

(¢) Fraction of charge (if it is a fraction).

On the opposite side of the cartridge is marked the following :—

(@) 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.

(e} “N” (if for Naval Service).

(d) Monogram of station where filled.

{¢) Date of filling (month and year).

MarkING oN [GNITERS.

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.
(B) 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 initiala.
(2) Calibre of gun.
(3) Igniter “ A ™ or igniter “ B,” etc.

MarginG ox ““ ProtecTiNG Disc” or “ Cover ¥or IGNITER.”

The protecting disc on the old type of cartridge i8 marked with :
(1) Mark of the cartridge.
{2) Calibre of the gun.
(8) 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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Erample :—Cover for 9°2-inch.
“ A7 igniter.

Markings ox B.l.. HowirzEr 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 :—

3 (a) Its own weight.
(b) Calibre of howitzer, and, in the case of the 6-inch, ** 25 ewt.”
or “ 30 ewt.” .
{(¢) Mark of cartridge.
(d) Size of cordite.
(e) Lot letter and number of cordite.

SpEc1AL MarxinGs ox B.L. CARTRIDGES AND THEIR PACKAGES FOR
THE (OLONIES.

Land Service. # for Australia.
& for Canada,
¥ for South Africa.
N A Z for New Zealand.

Naval Service.  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 Il guns on H.A. mountings :—

15 Ih. 3 oz. cordite M.D., size 8.

11 1b. 3 0z. ,, Lo
81b. 40z. 3 L &
41b. 13 0z. ,, w44

The cartridges are all built up in the same manner as follows :—

The cordite charge is cylindrical in shape; it is bundled
round & 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,
gach 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.



106

Fig. 10,

CARTRIDGE, RM.L 10-INCH, 15 LB. 3 0Z. CORDITE M.D, SIZE 8,
FOR MARK III H.A. GUNS,

Seale 1.

M~ — S.F.G.7 powder.

H = ‘— < Wooden stick.

- = = Cordite.

<+~ = =3.F.G. powder in six
compartments.

 — — — - S5ilk braid chioked into
groove in stick,

CARTRIDGE FOR CASE SHOT.

A cordite charge of 20 1b. 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.* 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 firat.
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SECTION (I"). -POWDER CARTRIDGES FOR B.L. GUNS AND
HOWITZERS.

There are still & few “Service” charges of gunpowder for B.L.
guns in existence, but gunpowder i3 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 ghalloon.

Braxg CarTrRIDGES For B.L. ORDNANCE.

Blank charges, in the Land Service, are fired from B.L. guns and
howitzers up to and ineluding 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 13-1b. 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 LB. 4 02., BLANE, MaRrk 1.

The charge consists of 1 Ib. 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. 11.
CARTRIDGE, B.L. OR BL.C., 15 o#t 12-pri., 1 LB. 4 0Z DLANK (MARK 1)
Scale .

|50n [2 P% BL
4012
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Braxg CartrineE For B.L. 5-1nverm Howitzees.

The cartridge, B.L. b-inch howitzer, blank, consista of 1 1b. blank
L.G. gunpowder enclosed in a shalloon bag which is hooped and
choked with silk sewmng.

Covers, cartridge paper, are brown paper bags on which are marked
the contents and numieral 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.1.. guns (—

(ARTRIDGES FOR USE WITH ParEr SHot IN B.L. Guxs

The following cartridges are used in the Land Service for firing
paper shot from B.L. guns.

Cartridge B.L. 10 inch, 63 1b., Prism I brown ..} charge.

. 9°24nch, 54 1b., ,, “ ..4+ chaige Mark X
; gun.
s 2 41 1b., o - ..} charge Mark III
to VII guns
. s 4 o-ineh, 31 Iby . ..} charge for Mark 11
gun.
s G-inch, 22 lb. EX.E. (large ..} charge for Mark
prisms) VII guns.
» B.L.C. 6-inch, or B.L. 1 charge for 6-inch:
6-inch, Mark VII guns [ 12 lbs. B.L.C. gun.

in examination batteries [ E.X.E. | Full  charge for
- 6-inch, Mark VII.
»» B.L. 6-inch, Marks III, -] 12 Ibs. h
IV and VI guns. . I D, }i chage.

The shape of the above cartndges is prismatic, and there is no
choke ; the 31} lb. charge for the 7:5-inch ig fitted with an igniter
containing 8 ozs. of R.F.G.% powder.

CarTrIDGE, B.L. 9-2-1Ncn, 54 L. Prism [ Broww, Sk Crors, §
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 aet 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. Toprevent
the escape of powder dust, each hole is covered with a shalloon disc
{gecured with shellae).

The shalloon dise of the last cartridge placed in the bore in loading
must be removed.
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CartriDgE, B.L. 7-5-IxcH, 313 LB. Prism 1 Browx, Six CroTs,
1 CuarGE, For ParEr SHot, Mark II Gun.

The charge is built up in 13 tiers of prisms, 25 prisms in each tier,
enclosed in & No. 3 silk cloth cartridge bag provided with 8 silk braid
hoops.

The mouth of the cartridge bag is closed by an igniter. The igniter
consists of two outer disce of shalloon and an inner disc of silk eloth,
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.? powder and is top sewn
to the mouth of the cartridge with double silk sewing No. L.

CartripgE, B.L. axp B.L.C. 6-ixce Gouns, 12-L. EXE.,
Marx I | I.|.

This 1s & } 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 KExamination
Batteries with a paper shot weighted up to 50 Ib. only.

This charge 1s built up in 9 tiers : 8 tiers of 14 prisms each, and
one of such convenient number of prisms (not less than 10) as wiil
bring the total weight of the powder up to 12 Ib.

There is also another 12 1. E.X.E. charge, Mark I | C| Duilt up
in a similar manner in 5 layers of 22 prisms each, and one of not less
than 16 prisms ; this is a } charge for the B.L. G-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 Bervice cartridges they represent. They consist
of wooden cylinders built up in segments, usnally containing a cast-
tron cylinder to give the necessary weight, and covered with raw
hide. Cartridges, drill, B.L., representing prismatic cartridges,
8anch to 13°3-inch, are weighted with lead and are made with
polygonal sides, and have rope handles at each end so fitted that
they do not projeet.

Drili representatives of cordite cartridges are issued for B.L.
guns and howitzers except the 10-pr., 12-pr. of 6 ewt. and 15-pr.
B.L. guns and the b-inch B.L. howitzer. They are made of woed
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 dise to be torn
off, and the igniter end of the cartridge is represented by being panted
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.
CAKTRIDGE, B.L, DRILL, 9°2-INCH, 31 LB. 8 0Z, MARK T1 | N | .

Raw Inde ; } charge for wire guns,
Seale },

FAAT
SECTION AT
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SHEWING
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{ PRELLERS LACE)
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Drill cartridges have been issued, built up of 1l-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 ag soon as existing stock
is uged up.

Cartridge, B.L., for instruction, are issued for the B.L. howitzera.
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 & 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 onlv being covered with leather.
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TaBLE No. 10.-—Powder Cartridges for use with B.L. or B.L.C. Guns when Firing Paper Shot in the Land Servwce.

-3 ESD Mark Length. iDia.meter.
o g of Weight and No. in
3 G Nature of Gun. Cart- Nature of Package. Package. Remarks
- ol ridge. Powder. Inohes
-V |
B.L. or BL.C. .
12024 | 6-inch B.L. or B.L.C. I | 2ba EXE | 92 | 66 4 | Cylinders {gg 2o b| 4 charge, for paper shot.
12924 | 6-inoch B.L., Mark VII 1 Do. 9-2 686 4 Do. Full charge for 8-inch
Mark VII guns in
Examination Batteries
| when firing Paper Shot
' weighted up to 50 Iba
10950 1 G-inch B.L., Marks VI[and | T 22 1ba. E.X.E. 18 6-8 5 | Case, powder, metal- 4 charge.
| VII . | lined whole
: ' No. 26
— ' 9-%inch B.L, Marks TIT | 1 | 41 lbs. Prism’ | 925 | 11-7 2 | Cylinders {V°' ; } } chargo.
to VII Brown No- 0
11754 | 9-2-inch B.L,, Marks X 1 54 lbs, Prism, 18 -26 10 1 Cylinder No. 13 ...| } charge.
and X guns on Mark V Brown
Barbette Mountings
— | 10-inch B.L. I 63 lbs., Prism’ 12-25 12 1 Cylinders { go. b 4 charge.
Brown o. Ba
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~ Pars. in List
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TasLr No. 11.—Blank Cartridges for B.L. or_B.L.C. Guns and]Hountzers.

of Changes,

11068

13458
134568
13468
10541
10427
14214

13734

11310
B458

12024

Nature of Gun or Howitzer.

10-pr. and 2 “75-inch

12-pr. 8 owt.

15-pr., Mark I gun

15-pr., Mark IV gun

156-pr., Mark I gun o

B.L or B.I.{Q,, 16 or 12-
pr., except B.L. 15-pr.,
Mark I

4-inoh or 5-inoch gun and
60-pr.

5-inoch Howitzer ... .

8-inoh Howitzer ...
6-inoh gun ...

6-inch gun, Mark VII in

* Examination Batteriea

:

Marlk § g E
of | Servicel Weight. | WNature of A é
Cart- Explogive. | 5
ridgo. Inches. =
1 L 11ib. | Blank, L.G. | 525 27 | 102
40
18
I L 6 ozs. | Sopite 12—10| 65 |32 | @8
I L 7 oza. Do. 65|34 60
I L 7 oea. Do. 80]3:2 | 60
I L 1§ Ibs. |- Blank, L.G. | 8:25/ 3-0 | 64
I L 13 lba Deo. 56530 90
40
18
1 c 3 lbs. Do. 8-75( 4-3 | a8
17
7
36
I L 11b. Do. — | — {120
48
18
1 L 6 Ibe. Do. 6560/ 82
I C 7 lbs, Do. 78(6:0 16
L 121bs. | EXE. 92|66 4

Package.

Remarka,

Case, powder, metal-lined :—

Whole.

Half.

Quarter.

Whole ... }
Do. ...
Do.

Do.

Do.

Hali.

Quarter.

Whole
B }
Quarter
Rect. “A" Case
Case, 'powder, met&l lmed —

Whole e
Half
Qua.rter
Whole. -
Rect. “ A" Case...

Cylinder No. 22 ...
Cylinder No. 30 ...

Primed at ono end
with € drams of
S.F.G.t

Pear-shaped.

For Land Service.
For Naval Service.

Bag, all ghalloon.

With paper shot
weighted uwp to
50 lba.

eIl



CHAPTER X —PACKAGES FOR B.L. CARTRIDGES, &c.
GEXERAL REMARKS.

The use of iron or steel is forbidden in the construction of packages
intended for explosives which are placed in magazines ; any exeeption
to thig rule must be specially authorized.

The interior of all packages must be examined to ensure their
being dry before being nsed 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
oll. It is placed as a rule in a groove in the metal of the package,
into which the metal 1id fits.

Mark I1I luting.—The luting for securing the lids of packages
is Mark III, which comnsists of 80 parts by weight of whiting, 20 parts
of mineral jelly (vaseline), and one part of castor oil. Tt is issued
from Woolwich ready mixed in tin cyliners, each containing 1 1b.

The luting, before use, is to be beaten up with a wooden mallet
till it 18 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 I 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 lid is in position the metal rim of the package compresses
the washer, thus forming an air-tight joint.

TEsTING AIR-TIGHTNESS.

After closing the lid 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 lest vs 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 inte stote,
2. After packing.
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The test will only be considered satisfactory when the indicator
remains stationary (under compression or exhaust) for not less than
14 minutes at 1} Ib. per square inch.

Pump, air, testing powder cases, Mark I, for the above test is a
single-acting pump fitted with a gange for indicating compression
or exhaust, which will read 31b. either way. Connection with the
powder case is made by an india-rubber pipe having a nozzle which
serews into the hole in the lid of the case.

Pacxaces For B.L. CARTRIDGES.

The following are the packages in which B.L. cartridges (both
gunpowder and cordite) are transported and stored :—

Land Rervice, Naval Service.
e el
Cylinders, cartridge. Cylinders, cartridge.
Cases, powder, metal-lined, Cascs, powder, metal-lined.
Cages, metal-lined, field. Brass cases :—

{ases, powder, rectangular.
” 1] cylindrical.
Roxes, cartridge.

Nore.—Powder barrels are occasionally uzed (R.A.0.8., Part 1., para. 133)

Packaces 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

aper.
- 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.
“ (1 pattern, with handles on the side,
The above cylinders have tape bands for sealing the lid.
The latest “ C” pattern eylinders manufactured or repaired since
June, 1906, have a luting jeint instead of a tape band.

{8 11123) H 2
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Latest “ O Pattern Cylinder.

Fig. 14
CYLINDER, CARTRIDGE.
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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 zine
is soldered around the inside at the top, thus doubling the thickness
of zine 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 eylinder is made of zinc ; it is seeured to the body
by rivets and solder.

The lid is flanged and serewed to fit the top of the eylinder.
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To the top is fitted a piece of zine, having two eyes formed in if,
into which metal lugs are hinged.

A 7inc ting is soldered on the underside of the lid to form a groove,
into which a thick dermatine washer 18 secured by rubber solution.

Woaden disc.—A painted wooden disc is placed in the bottom of
each cylinder; except in certain cases, where one cylinder 18 used
for packing cartridges of different lengths, when a * packing-piece
18 used for the shorter cartridges mstead of the dise.

Formerly these dises and packing pieces were varnished and may
still be met with.

Earlier * O Pattern Cylinders.

The “C” pattern cylinders, manufactured prior to June, 1906,
differ from the latest pattern in being without the cupped ring of zine
intended to receive the lower part of the lid.

They are sealed with a tape band shellaced on.

“ B Paltern Cylinders.

These have two handles on the top of the lid 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 weoden
skeleton cases which are made up locally as required, brass screws
being used. Serviceable zinc cylinders, when issued empty, are
gimtlarly protected.

Fluz used in Soldering Cariridge Cylinders and Cases, Powder.

The flux used in soldering zince 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 suffrciently
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 I1II.—This ig 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 beareris also used as a lever in
unscrewing and screwing home the lids of the cylinders.
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Casgs, I'owper, MeTav-uinenp -—Wnore, Marg IV [ C| ; Hanw,
Mark IV | C|; QuarTeEr, Marx IV | .

Cases, Powder, Metal-lined.

Cases. powder, metal-lined, Mark IV, are of three sizes—whole,
half and quarter; they are rectangular cascs of deal, strengthened
by vak corners ; the cleats are of ash | the sides and ends are gecured
by dovetailing, and the top and bottom by brass screws. They are
lined with tinned copper. A square hid opens on copper wire hinges
on top of the case ; it is screwed down by two metal bolts which enter
nutg in the top of the case. This lid covers a circular opening in the
lining, which ts 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.
CABE, FOWDER, METAL-LINED, “ WHOLE ™ (typical also of “half” and
“quarter ).

e

Dimensions for Stowage.

Whole ., .. 17°625 x 17 x 21°6251n.
Half - .o 14°25 % 13°6 X 17'7in.
Quarter .. Lo 117135 X 104 > 14°7 in.

Use.—(Cages, powder, metal-lined, are used in both Land and
Naval 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 -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
helow.

Both Land and Naval Service cases, are painted “red” for blank
cartridges and * yellow ” if containing explosives for lyddite shell.

Case, Powder, Metal-Lined, Special, Half, Mark IT | N | .

This case is similar to the ordinary “ Case, powder, metal-lined,
half,” but differs slightly in dimensions.

It is specially suitable for storage in H.M. Ships “ Swiftsure ”” and
“ Triumph.”

The Mark I case was slightly smaller.

Case, Metal-Lined, Field, Mark I1.

This case is of wood, about the same length as a S.A.A. box,
provided with a sliding 1id with pin, and with a cleat and rope handle
at each end. Dimensions :—

21f in. X 11§ in. X 13 in. Weight, empty—28 ]bs.

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 T case is obsolete for manufacture ; it is known
as ““ Case, metal-lined, Mark T, 8pecial.”

Cases, Powner, RECTANGULAR.

These cases are placed in a Jettered series, many of which are now
obsolete for future manufacture, but will still be met with until
existing stock 18 used up.

For particulars of use, packing, &e., sce Table 14, page 137.

The rectangular cases that are now being manufactured are :—

Cases, Powder, Rectangular, *“ 0, Mark 11

0 . 3 “R.,” Mark III.
’y 1] " t S.” l“a!'k ITT.
” 1] ’ ® T.” Mark 1.
3y I3 » * U,” Mark I
2 X ] ) i ‘V,” I“ﬂl’k L

All the above-mentioned cases are fitted with the latest pattern
lid, and all, except the “ 8 ™ case, are termed “ weakened cases,” .e.,
specially constructed to be strong emough 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
oft 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 hottom of the “ W ™ case being dished.



Case, Powder, Rectangular, “ R,” Mark II1.
Fig. 16.
CASE, POWDER, RECTANGULAR, “R,” MARK IIL
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121

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 Tiveted 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 cage 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 cage 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
serew into the lugs of the frame.

Small brass washers fitted into the upper portion of these recesses
prevent the * tramsport screws” from falling out when they are
unscrewed from the frame,

The Ud is circular and provided with a handle on the top.

It i3 recessed on the underside to receive a dermsailine 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 lid 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 clogsed by a brass disc
goldered 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
serew-threaded to receive a screw plug with a leather washer under
it.

This hole iz used to connect the * Pump, air testing, powder cases.”

Paint.—The case is painted stone colour inside and out.

Case, Powder, Rectangular, 8, Mark II1.
The “8,” Mark IIT case differs from the “ R,” Mark IIT, 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, Pouder, Rectangular, *“ 8, Mark I1.

The “8,” Mark IT cage differs from the *“8,”” Mark ITI, in having

a flat bottom.
Dished bottoms will be fitted to Mark IT cases as they pass through

Ordnance Factories for repair, and a star will be added to the
nurzeral.
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Cases, Pouder, Rectangular, ** 0,” and *“ R,” Mark I1.

Fig. 18.

CASE, POWDER, RECTANGULAR, “K,” MARK IL

SARTRIDGS
E.l..4iN,
R RRCTIVIN LY

PUDITE M)

Fig. 19.
SECTION SHOWING HOW NUT SECURES TOP OF CASE TO FRAME
Scale Full Size.

1 i

Brass washer.

L Buolt.
1 Nut.

4 Top of case.

Frame.

Solder.

Buody.

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 unserewed from the holts by means of a
* forked bit.”

The cases are also fitted with 2 different pattern of lid, which is
secured by 2 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 ean 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.

Clase, Powder, Rectangular, ©* B,” 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,
Scale 1.

”

MARK I

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 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 eradles on the fop of
the case.

Fig. 21.
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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, * 7, Mark I.

This iz another design of weakened case ; it ts made of corrugated
shect brass, the body joined with a lap-joint, riveted and soldered.
Each side is indented near the top, to receive a brass bracket which
18 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 “ 07 and “ R.” Mark IT cases
{Fig. 18). and is secured in the same way.

Cases, Pouder, Reclangular, 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 handles
gimilar to those already described. (See Fig. 21.)

Special Marking on Cases where Resin Oil was used as o Fluz.

Where resin oil has been used as the flux in soldering, a Q 1in.
in width is to be stencilled in blue paint, and a 0 % in. long stamped

ip corner remote from bung. (Cases stamped with date of manu-
facture subsequent to 1.1.10 will not be so marked.)

Fig, 22,
KEYS, CASE, POWDER, KECTANGULAR, NO. 1, MARK v | N | .

LANYARD 344  Loom 5"

Keys for Cases, Powder, Rectangular.

Key, case, pouwder, rectangular, No. 1, Mark V | N |, is used
for “ Cages, powder, rectangular,” with cress bar for securing lid ;
algo 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, Pouder, Rectangular | N | .
No. 2, Mark I .. For “U,” Mark I case.

No. 3, Mark I .. For* 0, Mark III and “8,” Mark II cases.
No. 4, Mark I .. For“ R,” Mark IIIl and “ T, Mark 1T 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 | N |.

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 cases 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 Patter’!,, 13 P,?, 113 Q » and ¢ R.,,

The new patlern 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,” Mark I11.

The Case, powder, cylindrical, “L,” Mark III, | 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, CVLINDRICAL, “L,” MARK IIL
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The wntermediate rings are tinned all over and are secured to the
body with solder.

The lifting plate is cast with two lugs; holes are hored 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 aniimony is cast
on each end of the wire handle, to retain it in position in the Iugs 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 secldered
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 closed 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 id is lined with wood to prevent the sharp edges from cutting
the igniters of the cartridge.

Fig. 244,
CASE, POWDER, CYLINDRICAL, “ 1,

~— SCALE = f& .—

»
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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 line 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 conjune-
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, FOWDER, CYLINDRICAL, MARK 1.
Seale 4.

Case, Powder, Cylindrical, * L, Mark 11.

A small number of the above-mentioned
cages have been issued.

The body is selid 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 ig fitted.

Each lid consists of an annular top plate
screwed to a base plate and recessed to
suit the flange of the cam 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, eylindrical, ‘ 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 e

position. w

(8 11123) i
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Case, Powder, Cylindrical, *“ M,” Mark 1.

The Case, powder, cylindrical, “M,” Mark I | N |, 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 boedy 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
& groove i formed, and in this groove the locking cams on the lid
work.

The lid iz 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 & dermatine 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,”
Seale }.

Special Marking on Cases where Resin Oil was used as a Flux.

Where resin oil has been used as the flux in soldermg, a V 1in.
in width is to be stencilled in blue paint, and a V % 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.)

(B 11123) 12
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KEYS, FOR CASES, POWDER, CYLINDRICAL.

The under-menttoned kevs are nsed for the New Pattern cases :—
Keys, (‘age, Powder, Cylindrical, “ L ” and “N” :—

No. 1. Mark I. Sinple handed ; for Mark T cases.

No. 2. Mark I. Double handed ; for Mark I casges.
Key, (ase, Powder, Cylindrical, “T. " :—

No. 3. Mark I. For Mark II caze.

Key, Case, Powder, Cylindrical, “L ™ and “M” :—

No. 4. Mark 1. Double handed ; for “L,” Mark III and
“ M, Mark I cases.

Fig, 27.
KEY, CASE, POWDER, CYLIXDRICAL, “L” AKD “N.”
KO. 1 (MARK I) | N | SINGLE HANDED.

(A
—

KEY, CASE, POWDER, CYLINDRICAL,
“L” AND “N” NO. 2 (MARK 1)
| N | DOUBLE HANDED..

=i =

The keys are of metal. Nos. ! 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 hd of the
Case, powder, cylindrical, “ L,,” Mark II. 1t has a spring stop which
is worked by a finger grip, and which fits into a slot in the lid on the
cage.

The No. 4 key is gimilar to the No. 2, but the ping are further
apart.

The under-mentioned key is uged with the Old Pattern cages,

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 camns, 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. 28.

T0 “R,” MARK TI.
Scale 4.

Boxes, Cartridge, B.L.

Bozxes, 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 uti ng.

The boxes are not painted ; the coutents are stencilled in black
paint on the froat 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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TarLe No. 12,
Cylinders, Cartridge.

Para. in| Number
Listof | of |Mark.|Service Cartridges packed. |8 Remarks.
Changes Cylinder.
|
9233 | forba | IIto B.L. 10-inch 83 1bs.
13215 v Prism' Brown ..., 1 | Charge for paper
| shot.
9233 7 I to B.L. 9-2-inch 41 lhs.
13215 II1 Prism’ Brown ...| 2 | Charges for paper
shot.
| For Marks III
| to VII guns.
9233 13 ’ Ito B.L. 9 -2-inch 54 lbs.
13215 | HI Prism’ Brown ...| 1 | Charge for paper
; | shot.
: For Marks X
| and X7 guns.
9233 150r 154 I to B.L. 18-inch 40 Iba.
12876 14 Cordite M.D. ... 1
132156 B.L. 12-inch 22 1bs.
2 oze. Cordite ... 2
9233 16 1 and | B.L. 9 -2-inch 44 lbs.
13302 1 | 12 oza. Cordite r
13981 | MET: «..| 1 | For guns on H.A.
|B.L.  9-45.inch mountings.
Howitzer § Iba.
b 8} ozs, Cordite...| 7
+ B.L. 12-inch 22 lbs.
2 oza. Cordite ...| 2
9233 | 17 [Isnd ! B.L. 12-inch—
13215 [ 1 43} lbs. Cordite ...| 1
41 1hs. 14 ozs. Cor-
! dite ... wo| 1
B.L. 10-inch—
36 Ibs. 11 ozs. Cor-
[ dite M.D. P | 1) =3 nhips
| “ Swifteure
I and * Triumph."
9233 | 20 or IIto B.L. 1¢-inch—
13302 200 | VIO 38 lbs, Condite ... 1
13216 B.L. 9 -2-inch— | i
14129 34} lbs. Cordite ...| 1  Practice charge.
9233 22 | Ite 1 B.L. 6-inch— |
13302 v 12 Iba. EXE. .. 4
13215 | B.L. 9 -2-inch—
264 1ba. Cordite ...| 1
14129 , 344 lba. Cordite ..., 1 | Practice charge.
9233 26 |Iand B.1. 9 -2.nch— Charge for paper
13215 | I 41 lbs. Prism’ I, shot.
13302 Brown ... | K2 For Marks I
| B.L. 12-inch— . and II guns.
501bs. CorditeM.D.| 1
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TasLe 12—Cylinders, Cartndge~contmued

' F

Para. in| Number |
Listof| of |Mark Semoe| Cartridges packed. .:2 41 Remarks.
Changesi-(}y].inder. i #
9233 1 27 I L B.L. 9 -2-inch-
13215 15 lbs, 12 ozs. Cor-
dite ol 2
B.L. 10-inch—
38 lbha, Cordite ...| 1
19 Ibs. Cordite ...| 2
9233 | 28 and | I and L B.L. 9-2-inch—
13202 | 28a I* 16 lbs. 1 oz. Cor- 2
16443 dite M.D. «.i 2 !Forgunson H.A,
13461 B.L. 10-in¢h— mountings.
13981 19 Ibs. Cordite ... 2
9233 30 1 and L B.L. 8-inch—
13215 11 12 1bs. EX.E. ..l 4
13302
13215 33 I N B.L. 12-inch—
9852 41 1bs. 14 ozs. Cor-
dite oy 2
83 lbx. 12 ozs. Cor-
J 8 o e
. 43} 1ps. Cordite ...| 2
{ 87 lbs. Cordite 1
9389, 34 }Iand L | B.L. 6-inch—
13215 | Ia 10 lbs. Cordite ...| 2
13302 B.L.C. 6-inch—
10 1bs. 7§ ozs. Cor-
dite M.D. o
| I* to L B.L. 6-inch—
| TI1 10 1bs. Cordite ...[ 2 |With packing
' 11} 1lbs. Cordite piece.
l ' o T
8507 { 36 Tand C B.L. 9 -2.inch—
9852 | 11 51 lbs. 8 ozs. Cor-
‘ dite ol A
25 lbs. 12 ozs. Cor-
dite | 2
50 tha. Cordite ...| 1
25 1bs. Cordite 2
601bs. CorditeM.D.| 1
301bs. CorditeM.D.| 2
53% lbs. Cordite
MD. .. 1
263 lbs. Cordlte
MDD = | 2
11635 38 Tand L ' B.L. 6.inch—
13215 | and | I* 11} 1be. Cordite
13302 | 38a MD. ... a2
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Tasre 12.—Cylinders, Cartridge—continued.

Para. in| Number B
Listof | of | Mark. [Service. Cartridges packed. ,%E Remarks
Changes Cylinder. ‘ p.,i
12749 I 39 1 L |B.L. 6-inch—
| 16 1bs, 12 ozs. Cor-
J dite M.D. ..] 1 |For conveying
I | cartridges from
magazine to
gun.
13320 40 I | N |BL. 12inch—
13517 | 634 1bs. Cordite - |
M.D. o) 1 [ Mark IX guns:
. King Edward
‘ 61} 1bs. Cordite VIT class.
My wo; 1 | Duncan and For-
65 lbs. Cordite midable clags.
’ M.D. 1 [Mark X and X*
guns,
13320 41 I N | B.L. 6-inch—
13321 28 lbs, 10 ozs, Cor- .
dite M.D. 5 1
i | 32 Ibs. 1} ozs. Cor- |
| H dite M.D. : 1
] i
TarrLe No. 13
Cases, Powder, Cylindrical | N | .
=T - | y
REl 8 o |
R E a |Mark.| Cartridges packed. E I Remarks.
2o B | b
& | R | “
9830  “P” I B.L. 13-5-inch—
12989 | 1T 93 lba. 12 ozs. Cordite I 1 4 chargey Marks T to IV
. 46 lbe. 14 azs, Cordite | 2 | }eharges guns.
9584 | “Q” | 1 |B.L. 12-inch— .
12089 11 52 Ibs. 12 ozs. Cordite | 2 | Mark IX gun.
. 61§ 1bs, Cordite M.D. | 2 = Duncan and Formidable
[ class.
| 634 lbs. Cordite M.D. | 2 | King Edward VII class.
[ | 65 1bs. Cordite M.D....[ 2 | Marks X and X* guns.
! | {
8843 | *R* Tand|(Altered to Large Mark !
. 1 I 1I below.)
8852 | {IIT | {Altered to Small Mark
I II1 below.} I
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TaBLE 13.—Cases, Powder, Cylindrical | N | —continued.
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e | |
ok SE- | T ‘
= "é Mark. ‘ Cartridges packed. i Remarks,
46 2 : ‘
o S
R P2
10521 | “R*” | XI* |B.L. 12-inch— |
12989 | Large | and | 83 lbs, 12 ozs. Cordite | 1 | Mark VIII gun.
v 41 Mha, 14 ozs. Cordite | 2 |
87 lbs. Cordite 1
43} Ibs. Cordite o [
100 Ibs. Cordite M.D. | 1
50 lbs. Cordite M.D....| 2
10521 | “R” | IFf* | B.L. 12-inch—
12989 | Small | and | 83 lbs. 12 oz, Cordite | 1 ' Mark VIII gun.
v 41 iba. 14 ozs. Cordite | 2
87 lba. Cordite wval] M
' 43} 1bs, Cordite 2
15403  “ N7 I B.L. 12-in¢h— ’
52 ibs. 12 oze. Cordite | 2 | Mark IX gun,
61} Ibs. Cordite M.D. | 2 | Duncan and Formidable
class.
63} lbs. Cordite M.D. | 2 | King Edward VII class.
| 65 lbs, Cordite M.D....| 2 | Marks X and X* guns,
I {(Top and bottom weak-
| ened.)
14837 | “L™ I |B.L. 12-inch—
16407 to IIT| 76 lbs. 12 ozs, Cordit
M.D. «eet 2 | Marks XT and XTI guna.
| (Top and bottom weak-
15340 B.L. 13 ‘5-inch— ened. )
73 Iba, 4 ozs, Cordite
] M.D. .| 2 | Mark V gun.
' 74 ibs. 4 ozs. Cordite
M.D. o] 2 | Mark V gun.
— l*M» | I |BL. 15-inch—
{ 107 lbs, Cordite M.Ix. | 2
Tapie No. 14.
Cases, Powder, Rectangular | N | .
3 | | I
£E £ |Mark. Cartridges packed. | g Remarks.
i ‘ i |G
V=R = ‘ =
—t R Sy == = =
1369 | “A ™ I 4 [B.L. 6-inch— i
1402 11 7 1bs, blank LG ...l 16 |
5714 | LI |B.L. 4rinch— ==
9317 { IV 1 31bs. blank L.G. 36
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Taere 14.—Cases, Powder, Rectangular | N | —continued.

» |
g g =
- & N i~
'HE - Mark.| Cartridges packed. % Remarks.
5‘0 | ‘%
88| 2 b
B.I. 4-inch— :
9 lbs. 15 ozs. Cordite
M.D. w1 et i
9 lbe. 5 oz 15 drs. |
Cordite M.D. - 12
9317 | “B" | III |B.L. 8-inch— |
10 1bs. Cordite 14

11} The. Cordite M.D. | 14

9317 | “D*" | I |B.L. 8-inch—
| - 28 1hs. 10 ozs. Cordite i
M.In el 8 |

#8317 | “F* | II1 | B.L. -inch— |

28 1hs. 10 ozs. Cordite |
M.D. ] 8

32 1bs. 1} oza. Cordite ‘
M.D. | B

9317 | “G» | 111 |B.L. 9-2-inch—
60 lba. Cordite M.D....| 5
12839 30 the. Cordite M.D....| 10

O || T TR" 11 | B.I. 12-inch—
614 Ihs. Cordite M.D.
l 634 1ba. Cordite M.ID,
| 65 lbg. Cordite M.D-....
B.L. 9-2-inch—
26 1bs. 12 ozs. Cordite
13 [ba. 6 pzs. Cordite...| 1
33 1bs. Cordite
163 Ibe. Cordite ...
311 lbs. Cordite
15 Ibs. 12 ozs. Cordite

3 0 =]

CcCOEmom,

9317 I' “J” | 11 |B.L. 10-inch—

38 lbs. Cordite o 4
19 1bs. Cordite w| @
20 1bs. Cordite M.I....| &
8317 | “L” | IV |B.L. 7-5-inch—
27 lbs. 2 ous, Cordite
M.D. 8

: 13 Tha. 8 ous. Coxdite |
f M.D. R 1
Bkl Binch— |
20 Ibs. Cordite ... 12
10 lbs. Cordite  ...| 24

10218 1 "N I |B.L 9 -2-inch— ,
10233 51 1bs. 8 ozs. Gordite‘ 4
25 1bs. 12 ozs. Cordite | 8
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Tasre No. 14.—Cases, Powder, Rectangular | N | —continued.

e - ' 3
g g g ‘ 1 'g
SR 4
L é a’ Mark.’ Cartridges packed, 3
£ g s
Ao a | . | &
BL. 9-2-inch—contd. |
122312 GO 1bs. Cordite M. ..., 4
30 Ibs. Cordite M.D....| 8
13858 64 1bs. 4 ozs. Cordite
M.D. 4
32 lbs. 2 ozs. Gozdlte[
M.D. ) 8
12761 | O™ I B.L. 7 -5-inch—
15044 fo ITTT 30 lba. 8 oza. Cordite
M.D. 4
15 Ibe, 4 ozs. Cordxte
M.D. 8
B.L. 4-inch—
5 lbs. 6 ozs. Cordite |
M.D. e B
14716 | “R™ 1 B.L. 4-inch—
to 111
14512 9 1ba. 15 ozs. Cordite
15084 M.D. A8 )
@ lbs. 5 oza. 15 dre,
Cordite M.D. - 6
6 lba. 6 oza. 001d1be
M.D. =i
14763 | #*8 " I B.L. 9 -2-inch— “
to XIT| 60 Ibs. Cordite M.D....| 2
30 Ibs. Cordite M.D....[ 4
64 lbs, 4 ozs. Cordife
M.D. e 2
32 lbs. 2 oza, Condlte !
M.D. s 4
51 1bs. 8 ozs. Con:hte... 2
25 Ibs. 12 ozs. Cordite 4
|
14717 | “T"” | 1 |B.L. 6-inch— l
14838 and 11| 28 lbs. 10 ozs. Cordite
15155 M.D. R ]
15856 32 lbs. 1} ozs. Cordlte
M.D. | 4
15086 | “U” I |B.L. 10-inch— -
L6867 36 Ibsa. 11 ozs. Cordite
M.D. | 4
WP I |BL, 6.inch—
27 1bs. 2 ozs, Cordite
M.D. i . 4

Remarks.

* 0, Mark II is & weak-
ened cage. It has move-
able nuts, which are
loosened when in stors,

Weakened ;—

Travelling hands
(Mark I). -

Movable nuts
{Mark TI).

H.M. ships “Switteure”
and ** Triumph,”
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CHAPTER XI—PROJECTILES FOR B.L., BIL.C, QF AND
Q.F.C. GUNS, AND B.L. AND Q.F. HOWITZERS.

(A) Gexerar REMARES; (B) Driving Bawps, &c.; (C) Powner-
Frurep Speun; (D) Lypprre anp HLE. Skrwi; (E) Snor,
Various; (F) Practice Prorectiies; (G) Margings ox
ProigcriLes; (H) Pacxine, TranspoRT anD Storace; (I)
Drirt 8gEin; {J) Brinps axp PreEMatUres; (K) Stones
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 ; Radwus of head ; Fuze-hole gauges ;
Capped shell :  Projectiles suitable for gun br howitzer ; Heavy
and Light shell ; Tracers.

ProsecTiLes FIREDp FrRoM MopERN Guns axp HowiTzERs.

~

Common

Common Pointed. (C.P.)

Common Pointed with Cap. (C.P.C.)
Armour Piercing. (A.P.)

Armour Piercing with Cap. {(A.P.C.) »Shell.

Lyddite Common

High Explosive. (H.E.)

Shrapnel

Star <
Armour Piercing
Practice
Case Shot.
Paper
Proof 3

Of the above the following are hecoming cbsolete :—Armour-
piercing shot, ease shot, and the common shell of cast steel ; common
shell of cast iron, for practice only, are still made for certain guns
and howitzers, (Seec page 234.)

WEIGHT 0F 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 (ALIBRE.

The approximate relation between weight and calibre can be
expressed as follows ; where D equals diameter in inches and W equals
weight in lbs. :—

D?
— = W.
2
Ezample :—B.1.., 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 :—

D3
= W.
1-75
Ezample -—B.L., 13°5-inch—
13-5%
—— = 1,405.
175

Actual dead weight, 1,400 lbs.

PROJECTILES SUITABLE FOR BOTH GUN aND HowiTzER OF SAME
CALIBRE.

The chamber pressure in & gun is much greater than that in"a
howitzer of the same calibre; eg., 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 projectileg are stamped on the base
“ Gun or How.” ; this information is also painted on the shoulder.
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Heavy anp LigET PROJECTILES.

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
ghell.

For guns and howitzers issued with heavy and light projectiles,
see Table 15.

Taere No. 15.
Ordnance Firing Heavy and Light Projectiles.

Weight of
Projectile.
Calibre. = Remarks.
Heavy. | Light.
Lbs. Lbs.
B.1. 13 -5-inch, Marks 1 to = 1,250
IV.
B.L. 13-5-inch, Mark V...| 1,400 | 1,250
B.L. 12-inch, Marks I, Ia, — 714
11T to VIL
B.L. 12-inch {wire) Marks 850 — {Naval Servica.)
VIII to XII.
B.L. 9-2-inch, Tto XI ..., 380 -
B.L. 9-2-inch, IV and VI = 290 | {Lyddite shell and practice shot
{on H.A. mountings). only.}
B.L. 4-inch, T to ¥I ..., — 25
B.L. 4-inch, VII and VIII 31 - {Naval Service.)
8-inch Howitzer, 30 cwt., T 1220 __ With 1 1b. 12 ozs. Cordite, size 5
6-inch Howitzer,30 cwt., I* } T8 With 1 1b. 164 ozs. Corditd size 5.
6-inch Howitzer,30 cwt., I*] — 100{ With 2 lbs. 8} ozs. Cordite, M.D,
|
5-nch Howitzer ... .| 50 | — | With }ig by i Ty
b-inch Howitzer ... el — 40 With 14 ozs. 13 drams Cordite,
: size 5.

CAPPED SHELL.

Caps of mild ateel have been introduced for srmour piercing and
common pointed shell ; they are fixed over and firmly attached to the
point of the pm]ecmles 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 §th to the penetrating power
against a cemented plate.

No advantage i3 gained if the 8.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 18 therefore less tendency for the
point itself to become broken or crushed to powder.

Ranivs oF HEapn.

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 in 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 taking base fuzes :—
Common Pointed and C.P.C.
Armour Piercing and A.P.C.
Double.

All holes in the nose of shell are threaded right-banded ; 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.

(4) Nose-fuzed Skell.

Common shell.
Common lyddite, 12-pr. and up.
G.8. gauge < H.E. shell,
(1 inch) Star shell.
L Old type of shrapnel.

(Shrapnel shell for 2-75-inch, 13, 18 and 60-pr.,
3-inch, Mark V shrapnel for 4'7-inch, 6-inch,
2-inch gauge < and 4'5-inch Howitzer, and all latest Marks of
Naval shrapnel. 4-5-inch practice shell filled
L “* Smoke Composition.” ]

‘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.
Common-pointed and CTP.C.  shell,
Large, base, fuze gauge armour-piercing and A.P.C. shell,
6-inch and up.
Common-pointed and armour-piercing
Medium, base, fuze gauge ghell, 12-pr. to 5-inch. Alse dounble
ghell, 2-95-inch Q.F.
Hotechkiss gauge .. Powder-filled shell, 3 and 6-pr.
i [ Some old 4-7-inch shell taking No. 9
matrong gauge *L it

O [ Common pointed shell for 9'45-inch
P gauge JL howitzer.
Inserting Plugs and Fuzes.

(@) 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
ghell.

Banps.

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 a8 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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Rapius oF Heap.

The form of head for Service projectiles is ogival and, prior to 1909,
the heads of nearlv all projectiles were struck with a radins of
2 calibres.

Projectilez 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 radiug of approximately 4 ealibres.

Shell that may be introdueed with 2 radius of between 4 and 6
calibres will have the letter “* B ™ added after the numeral.

TasLe No. 16.
Dead weight limits of Shell.

|
Nature. Nominal weight. \ Dead weight limits,
Lbs. Lbs, ozs.
16-inch 1,820 H 1921 143
' L 1918 1}
13-5-inch H 1,400 H 1401 63
L 1,398 8%
13-5-inch L o e 1,250 H 1,251 4
i L 1,248 12
12-inch ezl 850 H 850 13}
| L 849 2§
2-inch L ... sl 714 H 714 114
i L 713 43
10-in¢h [ 500 H 500 8
; L 459 38
9-2-inch H ... 380 H 380 6
: L 379 10
9-2mehL .. .. . .. 290 ; H 290 4}
' | L 289 114
T-5-nch .. .. .. L) 200 ' H 200 3}
‘ L 199 12
fi-inch 100 H 100 1}
| | L 99 14}
i | Lbs. ozs, drs.
60-pr, 60 i H &0 0 15
| L 5 15 1
5-inch 50 H 50 0 13
L 4% 15 23
4-5-inch ... 35 H 33 0 9
L 34 16 7
4-7-inch ... 45 H 45 © 11}
L 44 15 41
4-inch H ... 31 H 31 0 8
L 30 15 8
44inch L ... 26 H 25 0 6
I 24 15 8%
18-pr. 181 H 18 8 &
Ev, 18 @& 11
(8 11123) K
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TasLe No. 16.—Dead weight limits of Shell—continued.

Nature, { Nominal weight. Dead weight limits.
Lbe. Lbs. ozs. drs.
15-pr. 14 H 14 0 3%
I L 13 15 12}
2:95-inch ... 12} H 12 8 3}
L 12 7 123
13-pr. l H 12 8 3
i12-pr. and 14-pr. ... 124 {
B o pe a o AL
10-pr. 10 ‘H 10 0 2%
L & 15 13%
6-pr. L] H 6 o0 1}
L 5 15 144
4 Lbs, ozs. drs,
3-pr. - 3 4 13 H 3 5 0%
L 3 4 144
3-pr. with tracer ... . 3 8 0} H 3 8 14
L & 7 a5l
2-95-inch {double) .18 2 B H 18 2 12
L, 18 2 4

All projectiles for the same gun (except star) will in future be filled
to dead weight, 1.¢., 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 i3 the same, the length must vary. The lowest
admissible length for accurate sghooting 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 4} calibres, the majority
being 3% to 4 calibres long.

Driameter.—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 varving
from about ‘05-inch with heavier natures to 0°008-inch with the
sinalleat,

The clearance between the projectile and the bore is known as
windage.

Paint and marking.—All projectiles, except case shot, are painted.

Lyddite 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.”
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Plate XV,

TRACER,SHELL.NIGHT. INTERNAL, (MARK I) /C/OR SHOT.

-~

SCALE =2|

-~ Brass Nut.

--- Steel Cover Plate.
=%~ Friction Bar.
-<§--~ -Two Steel Washers.

- -~ Press Board Washer.

e / —--Two Lead Washers.

v -—(’—— -~ Brass Cup.
= - Friction Composition.

- =S -~ --lgniting Lompositian

-5

ot Hl'um.r'natmg
Composition.

LY 2.

Malby & Sone Lith
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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 2
steel plug (““ Plug, day tracer, vent ™).

This hole is closed by a brass disc sweated in. On firing, the pressure
blows this dise in, so unmasking the hole.

Fig. 30.

JaRR

Washer.

Day
= —— —— -— — Tracer
Cavity.

| = Pl‘_ug.
_____ .

J

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 deseription of the * Internal tracer ” is given below.
(See Plate XV.)

TRACER, SHELL, NIGHT, INTERNAL (MARK 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 serew-threaded for a short distance with a
left-handed screw-thread to screw into the base of the shell. Iiis
bored out and tapped to a depth of about 1°25 in. with a ¥right-

(8 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
gniting composition, a small recess being left in the centre of the
latter for the cup of the friction bar.

The friction bar ig of hard brass wire, the outer end screw-threaded
for the secuzing nut, the inner end flattened and serrated.

The serrated end of the bar fits into a small cup made of annealed
brags, filled with friction composition. This cup fits inlo a recess
in the igniting composition, over which is pressed a thin lead washer.

A small groove is turned inside the body above thig 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 iasues 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 iracer is marked with manufacturer’s initials,
numeral, and date of filling.

Action.—When 2 projectile fitted with a tracer is fived 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
ontside 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.

Faternal tracer—The external tracer differs from the above in
not having an enlarged head, and is serew-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 eylinder, No. 116.

Key No. 33 (Mark I), Neght Tracer | 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 a2 wrench, with teeth
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to fit over and grip the body of the external night tracer, whilst the
other end is formed like a screwdrviver, to {fit info the slots in the
heads of the “ Plugs, base, shell, Nos. 7 and 8.7

Fig. 31,
Feule §.

[nzerting and removing
Bxternal Travers.

Nié:l\fr Tﬁ;ﬁggRs < I . Inserting and remaving

s =]

( | Internal Tracers.

lr oAl Tazerting an A removing
""""""""" Plugs Nus . 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 cages 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, overfiows to some extentinto
cannelures or towards the base, and at the same time receives {rom
the grooves a motion of rotation which it imparts to the projectile.

Porxts GoveErning 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.

T Al
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. It should have a high melting point.

. It should not be go soft as to strip.

. Tt should not leave a deposit in the hore.
. It shonld not eanse smoke.

[ s L

Copper 1s 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 i that in which it is cat 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-nickel (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, SUOWING DIMENSIONS
OF UXDERCUT.

F
\ g5 RAD.

i‘oé’s / ==z ;—Qfg
%T 7 !
Z / /

4-inch and upwards. Below 4-inch.

Pogition 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 ammuuition the driving band must be far enough forward to
allaw the projectile to be firmly secured in the case.



Atlachment of Band.

(a) Undercut groove—The band must be firmly attached to the
shell so that it cannot be torn out of ite groove when it takes the
rifling.

F?rmness of attachment is secured by undercutting the groove
in the sheli 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 MRETHOD OF ATTACUING DRIVING BANDS3,

ity ‘I
i

i 11

{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 st
intervals to prevent the band slipping. (See Fig. 33.)

Since Juue, 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
i3 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.

Descriprion oF Various TYPES oF Drivine 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*45-inch howitzer
is very eimilar 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
foreed back by the lands of the rifling. The front of the band waa
bevelled off at a slope of 7 degrees, and in the first izsues was not
gerrated 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 fll 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.
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No. 3.—Broad Vavasseur Bamd. (With cannelures undercut for
augmenting stripa.)

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 cannelure) 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 1s the same band as No. 2, 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 homtzer

No. 5.—DBroad Vavasseur Band with Gas-check (Original).

Owing to the great crosion of the gun caused by cordite charges,
this type of band wag introduced for all projectiles fired with cordite
charges from B.L. and B.L.C. guns, 6-inch and up, but not for smnaller
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-check. 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
gerrated to hold the projectile in the chamber. The cannelures 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 bave the same defect as the narrew
Vavasseur band, namely, fringing, which greatly affected the shooting
of the gun. To overcoms 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-check (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 filis
it, and the rear portion is so sloped away that any tendency to fringe
is eradicated.



154

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
i8 not, serrated.

Projectiles which originally had the broad Vavassenr band, when
re-banded with the gas-check band (No. 5), had a {*) added to their
numeral ; when re-banded with the gas-check band (No. 6) they
have two stars (**) added to their numeral.

No. 1.—Cupro-Nickel Band | N | .

The eupro-nickel band is now used with the latest Marks of 6-inch
B.1. projectiles, N.8. only. (The 29 lbh. cordite M.D. charge was
mtroduced 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 i8 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.I.. 7:5-inch, Marks I to 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-check 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 ag the base of the shell.

No. 9.—Broad Copper Band (*“ Hump”) (for Practice Shot, T 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 +% 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 nused with the latest marks of projectiles for
the B.L. 30-pr., 4-inch®; 60-pr. Q.F. 4 7-inch and 6-inch 30 cwt.
howitzer (*).

No. 11.—E.Q.C. Band.

This band was introduced with projectiles for the 7°5-inch and
10-inch B.L. guns in HLM.8. * 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 VII guns. The band differs {rom 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-inch, 10-pr., 12

and 14-pr. and 15-pr. It is a narrow band, having a short steep slope
in fromt, and it is also sloped off in rear.

No. 13.—O0ld 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.T.,
projectiles in having & 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
Jor attackment 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.
AUGMEXNTING STRIFP.
Secale 1.

The strips consist of pure copper, of even section throughout,
and grooved on one side (a8 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 cannclure.

A few years after the introduction of angmenting strips, cordite
charges came into nse. Owing to the erosion caused by cordite, the
gas-check form of driving-band was introduced for guns G-nch 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 i8 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.I.., Morks IX, X and X" guns, in which case
projectiles with gas-check driving-bands must invariably be used.”

Rinces, AvementiNg, B.L. 9 2-1xcH, 380 LB. PROJECTILES.

No. 1, Mark I for projectiles with No. 6 type of band }
No. 2 * * u NGB -, Plate XVI

These rings are fitted to all 9-2-inch 380 1b. projectiles forming
part of the equipment of guns in approved armaments. The rings
are made of copper, and are infended to fit into and fili 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.
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Instructions for fitting Augmenting Iings.

1. Remove the grummet from the projectile and place the latter
on its side with the base slightly raised ; for Land Rervice 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, 3 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 § places,
80 a8 to turh 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 throngh the grammet.

Projectiles fitted with augmenting rings should not be fired at
practice from guns bearing on crowded waterways, or over houses, &c.

Rmas, Avementing, B.L. 13 5-ixcm ProJrctines, Marx I | N |.

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-check (modified)
driving bands.

They are supplied in secordance with arrangements made by the
Admiralty, and ere fitted in the same way as those for the 9'2-inch
projectiles.

AUGMENTING Baxps.

Bands, augmenting, B.I.. 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
ghown below. '
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Fig, 37,
BANDS, aUGuENTING, B.L. 13'5-ivcn ProJECTILES | N | .
See § 15425, “ Band. angmenting, B.L. 135-inch projectiles. (Mark L)"
. Beale full size.

-

w

—m

>

et
Copper Band in 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-
Povnted 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 i8 known as “ Common
lyddite,” if Trotyl or C.E. it is known as ILE. shell, but if the
explosive is gunpowder, the shell is known as * Common shell.”
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[ Fzceptions.—There are some projectiles which, although known
as commoun shell, have no hole in the nose, and consequently take
a base fuze; their points are blunted, eg., the double common
shell for Q.F. 2'9%3-inch.]

“Common shell ” (z.e., common shell with gunpowder bursters)
are used mainly for practice ; they are almost obsolete for war, thongh
at one time they were universal.

Consuderations 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 flylng fragments, and by setting fire to
material ; 1t is designed to hold as large a bursting charge as possible,
but: must be strong encugh to stand the shock of discharge without
deformation, and the shock of impact without breaking up ; the walls
are consequently 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) For 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. 10-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, eg., 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.8. 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-boit 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 east 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 T-dram primers are not used ; the lacquer
is sufficient precaution against prematures from {riction.

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 ag 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 dise hammered in; in some cases a lead ring seals
the junction between plug and shell, in place of the lead disc {eg.,
6-inch B.L. Howitzer, Mark III).

Cust-steel common up to 5-inch have solid bases.

Clast-sfeel common above 5-inch have their bases closed in one of
the following ways :—

(@) A solid gunmetal plug; the joint between plug and body-
sealed by a lead ring.

(6) A large base plug screwing into an adapter; the joint
between adapter and shell is closed by a lead ring ; the
joint between plug and adapter by luting (formerlv a
lead ring was used under the flange of the base plug
instead of the luting).

{¢) The large base plug only, without adapter.

(d) Some 6-ineh take a plug and lead disc similar to the cast-
iron common shell.

Forged-steel common were almost invariably made with solid
hases,

Lead discs.—As mentioned above, dises, base plug, are employed
with B.L. cast-iron common shell, 6-inch and wpwards, and 6-inch
cast steel, Marks IV and V, to seal the joint when the base plug 13
serewed 1n.

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.



161

Fig. 38.
DISC, BASE PLUG.
Full =ize,

CoMMON-POINTED SHELL.

Considerations governing design.—See Common Shell; the point
is not, as a rule, especially designed to penctrate armour ; the main
consideration is that such shell should contain a large bursting
charge ; 2 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 & common-pointed shell.

Materval —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-poiuted 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, eve, 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.

(B 11123) L
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Ezxceptions—
12-pr. Mark 1 shell is clozed by Plag, base, shell, No. 3 or Ilotchkias
base fuze.

5 %ineh (Morks T, EEondiITERa) o, s Iiskong ks

plug or fuze.
By special plug
_ or fnze,

Early mazks of shell 9°2-inch and up were fitted with a gunmetal
adapter instead of a steel bush : the joint between adapter and shell
was closed by a lead ring.

9-45-inch B.L, Howitzer

Colour.

All common-pointed shell are painted black, with the exception
of those suitable for the Q.F. 12-pr. of 12 and 8 :wts. gunsonly | 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 XVIIL.)

Shell, B.L. common-pointed, 9 2-inch, Mark VI |N |.—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 iz rotated by means of a “ Broad Vavasseur 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 i8 made of shalloon and is choked with twine ;
a number of 7-dram primers (generally six) are inserted on top of the
choke, g0 as to be close to the base fuze.

The hole in the base of the shell iz closed by a steel bush screwed
in and riveted up; this steel hush 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
& red ring denoting filled.

For markings, see page 236.

Description of Common-Pointed Skell for Q.F. 12-pr.
(Plate XIX}

Shell, Q.F. common-pointed, 12-pr., 12 and 8 cwt., Mark VI | O] .
—The sheil 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 riba.

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 ia closed by Plug, base, shell, No. 2, or Fuze,
percussion, base, medimmn, No. 12.



1o faxce page 162 Plate XVIIT .

SHELL B.L.COMMON POINTED 92 INCH, CAST STEEL.
MARK IV/N/.

lnterior of shell
velvrifled.

Burster Bag

le

X\
RE

2306/

b i P Mixture

-7 0ram Primers

N°/ Base Fuze

— Stee/ Bush.

Malby &S0ns,Lith



To

face peige 162, Plate XIX.

SHELL,Q.F. COMMON POINTED I2 & |14 PRS. MARKIL.

AsSET

Malby&Sons.Lith




T iicw prioe 165 Snfe XX

2 INCH HEAVY MARK VII*/N/

SHELL B.L. COMMON POINTED WITH CAP

. Cap

___Brass or Copper
Contamer

I
f-.ﬁ.i,___ ~ Burster Bag. |

e P Mixture

Melby & Sona Lith



163

The shell is painted black for Land Service and lead colour for
Naval Service.

The ghell, Q.F., common-pointed, 12-pr. of 18 ewt.,, Mark I | N |,
and the shell Q.F., common-pointed, 12- and 14-pr., Mark 1T | C |,
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 Howntzer Shell,

The bursting charge 18 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 mualin 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.T. 6-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.”

Muain features of the C.P.C. shell.—(a) The pomts are specially
hardened for the attack of armour.

(b) 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.

(¢} 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.

(¢) 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.

(B 11123} L2



Tapre No. 17.—Shell, B.L., B.L.C., Q.F. or Q.F.C. Common-Pointed and Common-Pointed with Cap.

Para. in Mark- | Ser-
Liat, of Nature of Gun. of vice,
Changes. Shell.

7726 | 12-pr., 8 and 12 owta. I C
R106 Do. 11 ¢
0957 Do. i o
10301 Do. v C
11234 Do. v C
12033 Do. \'at ¢
12506 | 12-pr. of 18 ewts. ... I N
131037 44
14554}1 12 and 14-pr. m e

8142  4-inch BL. QF., or QF.C. Light | c

(oxcopt B.L. Marks VII to VIII*
and Q.F. Marks IV and V guns)

9957 Do. do. I N
11193 Do. do. 05 ¢ N
15071 |
16445 Do. do. v N
14481 | 4-inch, B.L., Marks VII to VIII® 1 N
15071 guns and Q.F. Mark IV gun
18445 | 4.inoh, B.L., Marks VII to VIII* , II | N

18464 guns and Q.F. Mark IV gun, \: |

. also for Q.F. Mark V gun A '
8104 l 4-7-inoh Q.F, e e i v C
|
99057 Do. A | N

10412

11234 Do. VIL N

12036 | Do, S lvio | N

i
8142 | G-inch Q.F. gun [ e
9272 Do. SR C
9957 Do. O B 1§ (v
10412 Do. . . W IV | N
11234 | 6-inch B.L., Marks VII and VIII, | vV ' N
orQF. guns .
12267 | @-nch B.L., Marks VII, VIIL, XI, | VI N
XI* or QF, gung &
14077 | B-inch B.L., Marks VII, XI, XI*, | VIIa & N
or QF. guns i !
'8-inch B.L., Marks VII, and XI to [ VIIIaq | N
XII guns I
12387 | 7-5-inoh, except Marks Tl and IV | I . | N
R e N

14518 Do. do. .. N
14574
5 Do. do. I, | N
12855 | 7-6-inch, Marks M ond IV. ..l 1 | N

. . RS N oA R NS S § A L %

| Typo

No.
of

Band.

10
10

11

11

St O o

W s I o

TS

O

13-48
13-48
13+48
13-48
1642

156-

17-
17-
17-
22-

78
22-

Qo
s

22
22

22-
23
23-

78

53
53 |
53 |

Diameter. [

| Approxi-
mate
Rands weight

or
Body.

97
-97
-97
97
97
-97

[ S SR

2-98
2-98

96

w W

-97

3-97

47
4-7
47

606
&
5-97
8
65-97
5:97

465
485
-465

R PR

-486

-3

405

-3 -1

-486

Driving empty, lbs.
Band.

3-085 10}
3-086 10
3-086 10
3005 10
3-006 10
3-095 10
3005 10
3-096 10
4.1 21}
411 21}
4-1 21}
41 1}
4-23 27}
423 | 2ng
4-819 304
| 4810 304
| 4810 393
4819 30}
8115 88
8-33 88
6-33 88
¢-33 88}
8-33 88}
8-33 88%
633 884
8-33 90
7-99 181}
" 7-99 181}
789 1814
7-99 181}
7-88 181
7-88 1813

Weight
filled.

26

2% |
25 |

|

31‘

an

45

45

100
100

100
100
100
100

Remarks,

Filled Blank, L.G.

With cap and copper
container.
Do.

¥91

a9l



Para. in
List of

9963

10412
10508

11234
14703
13088

8105
920567

9963
9963
11398

12886

9963
10177

11234
12119

9863
0063
10187
11234
14178

8105
16410

9957
9963
10252
11234
16661

16660

Mark
Nature of Gun, of
Shell,
9-2-ingh -
Do. v
Do. . " o VI
Do. . . Vi
9-45-inch Howitzer 1
I
10-inch, Mark T to IV® ... { &
Do. o 111
Do. | IV
Do. v
10-inch, Marks VI end VII I
1I
12-inch, Marck I to VII g I
Do. S IV
Do. .. v
12-inch, Mark VIII to XII - I
Do. do, . v
Do. do. . \Y%
Do. do, . VI
Do. do. . Vilia
13-5-inch (Light) 1
Do. 11
Do. | IOI
Do. | IV
Do. . Y
Do. L VA
13-5-inoh (Heavy) ... 14
15-inch 14
Do. II4

Ser-

vice.

2 z 2z =

ZzZ o aa o

ZRZ77Z 2 242

7 RZZZZz 4

2

Type
No.
of
Band.

= OB M D O

[~ - W

11

[=N=-R 0 [+] Ot Wa

QRO (4

(-

Length
in

Inohes.

42-93
42-83

42-93

48-01
48-01
48-01
48-1
48-2

67
67

l

|

)

Diameter.

e _' Approxi-

! mate
Bands | weight
or Driving ic,mpty, 1bs.!
Bedy. | Band |

|

9-165 | 9-71 3473
D-165 | 9-71 347}
a-165 | 9-71 3474
9-185 | 9-71 3473
9-426| 969 227
0-426 | 9-59 233
9-95 |10-146 | 460}
0:95 |10-145 | 460}
9-05 | 10-145 | 460}
9-965 | 10-6) 460%
9-965 | 10-61 460}
0-985 | 10°52 4604
9-965 | 10-52 4604
11-866 - 12-71 634}
11-966 ' 12-71 | 634}
11-965  12-71 6344
11985 | 12:50 766}
11-965 | 12:61 7641
11-986 | 12-76 764}
11:966 | 12-76 7644
11985 | 12-76 | 736}
13-46 13-68 |\ 1,163
13-45 | 13-65 ' 1,183
13-465 | 14-28 1,163
13:465 | 14-28 1,163
13465 | 14-24 : 1,163
13-460 ' 14-2d | 1,128
13-465 | 1426 || 1,280
14:965 | 15-76 1,770
14-985 | 16-76 | 1,787}

Woeight, |

filled.

88 282 B2 BE E B & &

714
714

714

8304
850
860
850
830

1,260

1,250
1,250

I

Tance No. 17.—Shell, B.L, B.LC., Q.F. or Q.F.C. Common-Pointed and Common-Pointed with Cap— continued.

Remarks.

Cap und copper con-
toioer.

Waved ribs.
Cap and copper con-
tainer.
Do.

Do.
Do.

991

L91
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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,
80 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 wallg are
thicker than in other shell ; cases have been known of the walls of
the shell regigting 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.

Sponfaneous splits.—The heads of A.P. shell are liable to split
spontaneously frorm 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 commion-pointed) are stored for
three months before filling to allow latent cracks to develop.

Burster bags.—Armour-piercing shell are now varnished internally
wnd 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
head 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., RL.G, RL.G.2
and B.L.G.4 powders may also be used.

01d A.P. shell with dowlas burster bags are filled with “ P mixture.”

AP. 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
gince 1899 have the hole in the base closed by means of 2 steel bush,
serewed in and riveted over; this bush takes the Plug, base, shell,
No. 1, or the Large base fuze,

With 6-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, sce page 237.
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Armovr-Prercing SHeLL witet Uar (A.P.C. SpELL). (PownEr 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 1b. bursting charge.

The 9°2-inch A.P.C. shell takes a 72 b. 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
DeCcessary.

A P.C. shell, when filled with powder, are not fitted with containers.

AP.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.

Uneapped 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.

SeELL, B.L. Arsovr-PiErciNGg, wrTe Cap, 9°2-mven, Mark 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 Jasting cloth burster bag ; the choke of the
burster bag is primed with 2 number of 7-dram primers.

The base of the shell iz 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. :

Note.—For A.P. shell filed with lyddite, see page 209.



TarLE No. 18.—Shell, B.L. or Q.F., Armour-Pieycing, and A.P. with Cap.

Para. in Mark | Ser-
List of Nature of Gun, of vice.
Changes Shell.
7379 .
5966 4-7-inch Q.F. . 11T L
8460 Do. v L
9529 | 6-inch B.L. or Q.F. 1 N
10027 Da. 11 C
11234 Do. 111 C
11267 | G-inoh B.L. ... — v N
12807 Do. N . v C
18552 Do. e P K Vi N
Do. VII L
12387 | 7-5-inch except Marks 11T to JV* I C
Zuns
12025 Do. do. I* C
14318 Do. do. I C
IT1a N
18332 Do. do. ur N

Type
No.
of
Band.

wW

o=l

oo 9o G0 ao ~J

-1 ~3 1 O

Length
in
Inches.

289

l Diametor.

Bands

or Driving
Body. | Band.
4-604 | 4-808
47 4-819
6-97 8-33
b-97 68-33
5-907 6-33
597 633
5-97 8-33
5-97 6-33
b 97 633
7-485 7-00
7-465 | 7-99
7485 | 7-99
7485 | 7-99
7465 7-99

. Approxi-
mate

( weight

empty, lbs.

b

41y%

4133

931
092
82
92
92

95}
94

1934

1933
103}
193}
103

|

Weight
filled. |

100
100
100
100
100

100
100

200
200
200

Remarks,

Armstrong fuze, No. 9.

Basoe medium fuze, No.
12,

Capped.

Do.
Do.
Do.
Do.



12856

12855
18552

10307
10508

10508 [

11234

18552
14705
16263

18562

10508
11234
11899
12855

11234
12119
10307
11234
12821
16562

|

7-8-inoh Marks IIT to IV* guns ...
Do. do,
Do. do.
¢-2-inch e
Do. A .
Do.
Do.
Do.
Do.
Do.
Do. .

10-inch, except IIT to IV guns ... {
10-inch, Mark VI and VII

12-inch, Marks I to VII

Do. do.
12-inch, Marks VIII to XTI
Do. do.
Do. do.
Do. do.

}

lelo - AoloXolole] 44

Q

ZZZzZzQQ

11

11

GO WL RS RO,

11 -

SRS

Do.
Do,
Do,
Do.
Do.
Do.

7

Y

T ODODLDLLCD

11-

11
11

11

-465

-485

165
166
-1656
165
1685
-166
-185
-166

185

-9685

-965

865
-965
965

965

-3
0
o

=
2%

OO OO
aY ad w3 -3 =3 =T ]
o et v et ot st

2-71

10-81
10-52

12-68
12-68
12:78
12-76
12-76
12-78

188§

1033
183 2

350}
3694
3504
350}
3604

3694
385

3691

472}
476}

676}

714
714
850
850
850
850

Do.
Do.
Do.
Do.

Capped with aluminiunm
container (No. 18
Fugze),

Capped.

fou
~1
—

Do.
Do.



TasLe 18.—Skell, B.L. or Q.F. Armour-Piercing, and A.P. with Cap—continued.

4 | " Diameter. { i
o Type | - | Approxi-
Para, in : Mark | Ser-  No. | Length mate | Weight
Liat of Nature of Gun. of vice. of in Bands woight | filled. " Remorks.
Changes Shell. Band. | Inches. or Driving empty, lba.|
, Body. | Band. ,
. | !
! |
—fPe— oo - - . - L N e
8L 12nch, Marks VIIT to XIT—contd. | 1Va | N 6 | 402 1| 1278 | 805 | 880 | Cepped
14528 i } :
14874:} Do. do. . e Va N a 490-2 | 11-985 | 12-78 806 860 Do.
16458 ' ’ i
16659 Do. do. o] VIa N 6 40-2 | 11-985 | 12-76 806 858¢% | Cepped with aluminivm
' container (No. 18
o | Fuze).
10307 | 13- 5-inob (Light} ... o 1 N 8 (Left to | 13-465 | 14-0 1,186 1,250
: ' | Con-
o ’ tractor)
11234 Do. ' I N () Do. 13-485 | 14-0 1,185 1,250
16661 Do. '~ w. o 4o Ta | N 6 | 60 13465 1426 | 1,224 1,268} Do.
18660 | 13-5-inch (Heavy) ... .. ..f Ia N ] 85 13-465 | 14-26 | 1,350 1,400 Do.
15-inch N I 7 N é a7 14-965 | 15-76 | 1,856% 1,820 Do.

GLL
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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 i3 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 & 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.

T'in cup.—This, thongh known as a #in cup, is made of tinned
sheet iron, and is consequently liable to rust. Its object is to prevent.
prematures which might oeeur from frietion.

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 18 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
resigtance 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. 4°7-inch, Mark V and B.L.
2-95-inch, Mark IT 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, eg., Q.F.
13- and 18-pr., 2°75-in¢ch, 3-inch and 12-pr., Mark IX.

Socket.—All shrapnel have in the head a socket for the fuze to
gerew 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 (l-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 shrapunel bullet to be
effective against personel it should have a striking energy of at leaat
60 ft.-1b.

The striking energy of the bullet depends on ite weight and striking
velocity ; the higher the striking veloeity, 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 sbrapnel 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 * Mized metal,” d.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 | N |, has
12-0z. 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, &e., see Table 19.

Angle of opening.—When the shell bursts, the byllets 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; eg., in the
B.L. 10-pr. shell the buliets 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 ifs 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 dise 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.

Broun paper lining.—The bodies of those shell which have a
geparate head are lined with brown paper; the brown paper lining
preventa 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 serews into the disc
and the top is as a rule merely a mechanieal fit with the bottom of
the fuze socket ; but with light shrapnel, having 2-inch gauge, the top
of the tube ia 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.8. 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 {uze-hole socket.

For description of Primer, shrapnel shell, see page 252.
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A primer is never used in shrapnel shell which havé the fuze-hole
of the 2-inch gauge, because fuzes of the 2-inch gauyre have a mmuch
larger magazine, and give a more powerful flash than fuzes of the
G.8. 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 dise is
shellaced inte the funze-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. 4-7-inch, Mark IV, shrapnel, has no primer; a “ Wad,
fuze-hole, (.8.” 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 IT and III shrapnel for Q.F. 13- and 18-pr., which
are lead-colour to distinguish them from the Mark I
shrapnel.

(¢} 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 Skrapnel.

The flash from the fuze passes down through the central tube,
firing 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
ont 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 XXIIIL
The shrapnel shell for the B.L. 10-pr., B.L. or Q.F. 12-pr,, B.L,,
B.I.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.
Plate 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.

SueLL, B.L., B.L.C, or QF. SararxneL, 15-PR. (Marg VI} | L |.

The body i3 made of forged eteel. The bursting charge is contained
in 2 tin cup, above which rests a steel disc, into which the metal tube
gerews. 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 dise. This evlinder
is filled with mixed metal bullets ; on top of the bulletg 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 serews into the head and is  further
secured by solder. This socket is threaded inside to the (L.8. 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 & 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.T., 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.

SupwL, Q.F., SurapxeLn, 13-pr., Marx III | L |.

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 walla near the base are
thickened, forming a shoulder on which rests a steel dise; below the
disc iz 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 &n undercut groove with waved ribs near the base. The driving
band is of the special parrow type (No. 14. Plate XVI).

A projecting rim and a coning groove are formed on the band for
the mouth of the cattridge case.
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The bursting charge is 1} 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 XXYV.

This is a new type of shrapnel ; its main features are : —
. It has no separate head.
. It has a separate base which serews on.
. It Las the 2-inch fuze-hole gauge.
. The bursting charge is in the form of compressed pellets of
gunpowder.
. It has no primer, the central tube being filled with powder
pellete.
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.

W G D

o

SmeLy, B.L. SHrRaPNEL, 2°75-18cH, Marg I | L |.

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 bace from
unscrewing. The tin cup fits into the front of the base ; it ia 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, alao perforated.

On the top of the pellets rests a tin disc with central hole and dise
of paper shellaced to the under side.

On top of the tin cup, and resting on the base, 19 a bronze dise
‘into which the central tube screws,

A amall hole in the centre of the dige 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
goldered 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.

(B 11123) M
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TYPE SHOWN ON PLATE XXVL

This is a new type of shrapnel fitted with tracers, intended for
the attack of aircraft.

TYPE OF SHRAPNEL SHOWN ON PLATE XXVIIL

The shrapnel shell for the B.L. 60-pr., the Q.F. 4-5-inch howitzer,
the Marks XI, XTa, XIII, XTIla and XVaq shell for the B.L. 6-inch
cun, the Mark XVI shell for the B.L. or Q.F. 6-inch gun and hewitzer,
and the 6-inch howitzer (light) shrapnel are generally similar in con-
gtruction.

They have the Z-inch fuze-hole gauge; the central tube hasz no -
primer, nor perforated powder pellets.

The 6-inch howitzer shrapnel has a wood block surrounding the
central tube. (See Fig. 39.)

SuELL, B.L. Surarver, 60-pr., Marg [ |L |.

The body is made of forged steel and has a recess in the base to
contain a bursting charge of 4} ozs. of F.G. powder contained in a tin
cup.
PThe 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 1b.), the space between the bullets being
filled up with molten resin.

The head is of steel and contains & wood block, below which is
placed a felt wad; it ig 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 Z-inck fuze-hole gauge and has a steel fixing screw
for securing the No. 83 fuze, or the adapter 2-inch, when a No. 62
fuze is used.

SHELL, B.L. SHRAPNEL, 6-1¥¢H Howrrzer (Liget), Marg I | L |.

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 Howiizer.

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. 30,

SHELL, B.L. SHRAPNEL, 6-INCH HOWITZER (LIGHT), MARK I | L |.
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Fig. 40,
SHELL, (3 F. SIURAPNEL, 4°5-1NCH HOWITZER, MARK I,
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TYPE OF SHRAPNEL SHOWN OX PLATE XXVIIL

This elass of shrapnel is generally known as the “ Composite socket
fy .”

The shrapnel shell, Marks I to I1I, for the Q.F. 4-inch, Mark VI
to VIII for the B.L. 4-inch ; Marks I1I 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 XX VIII illustrates the Mark IX shrapnel shell for the B.L.
or .F. G-inch gun and howitzer.
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SEELL, B.L. axp Q.F. Surarxer, 6-1vcn Guy ann Howrrzer,
Marx IX |C .

The body of the shell is of cast steel ; the bursting charge is con-
tained in artin cup; the disc is of steel, but the cenfral 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 ExcErTioNal, CoONSTRUCTION.

Latest marks of 5-inch gun shrapnel.—The latest marks of shrapnel
for the B.L. b-inch gun (s.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 i3 longer and the lower part {its 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 shelt 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 18 used to
prevent the powder working out into the thread of the fuze-hole.
{(See Fig. 41 on p. 182.)
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Fig. 41,

SHELL, Q.F. SURAPNEL, +7-INCH, MARK IV,
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SueLL, Q.F. SurarveL, 4 T-ixcn, Marxk V | L |.

Mark V shrapnel for Q.F. 4 T7-inch.—The Mark V shrapnel
differs from the Mark IV, in having the head screwed on instead of
being attached by serews and twisting pins; the gnmmnetal fuze-hole
bush is threaded to the 2-inch gange. It contains 712 mixed metal
bullets (35 to the 1b.).

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

SEELL, B.L. Surarner, 7°5-18cH, Mark I1Ia | N |.

This is a new type of shrapnel. The head is screwed on and seeured
by four steel screws, and is weakened by six saw-cuts, each 04 inch
wide, filled in with solder. The fuze-hcle bush fits over the top of
the central tube and is threaded internzlly to the 2-inch gauge.

There i3 no wood lining to the head ; the bullets come right up to
the bottom of the fuze-hole bush. The shell contains 407 2-0z. sand
ghot.

Fig. 42.

SHELL, B.L, SHRAPNEL, 7'5-INCH, MARK 1A | N |.
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Fig. 43.

SHELL, B.L., Q.F. Ok QF.C. SHRAFPNEL, 4—[KCH, FORGED STYEL, MARK V.
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SHELL, B.L. or Q.F. SuRAPNEL, 4-INcu (Heavy), Marx IT | N | .

This shell has a compressed pellet burster and is sinilar 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 hullets (35 to the 1b.},
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 BURsTiNGg CHARGE IN THE HEAD.

The Shell, B, L. shrapnel, 4-inch, Marks IV, V and VI, are made
of forged ateel, and have the burating charge contained in the head.

This shell has 2 body of forged stecl 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 ig 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 bage. 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.

(B 11123) M3



TYPE OF SHRAPNEL SHOWN ON PLATE XXIX.

Plate XXIX 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 gunmeial,
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.
guuge, the lower part threaded to teke the primer.

(4) Sand shot (cast iron) are used instead of mixed metal
bullets—2-0z. sand shot in the 7'5-inch and 9-2-inch,
and 4-0z. In the 10-inch, 12-inch and 13 5-inch,

SueLL, B.L. Sarapngr, 9°2-1vcH, Marg VIII | L |.

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 facilitute 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 eup 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 serewed
a piece of l-inch gas pipe, smoothed and lacquered inside, The
interior of the shell is lined with brown paper, and contains 638 2-o0z.
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 & 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 Teceive 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) Noshrapnel 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 metal bullets,
27 to the lb. ; the earlier marks were filled with sand
shot ; the B.L, 12-inch, Mark I shrapnel, bad 12-oz.
steel balls,
(3) The 12-inch, 13°5-inch and 15-inch shell bave * stepped
walls,” to give greater capacity for bullets,
TFor particulars of number and size of bullets, weight of burster
and other details of all Service shrapnel, see Table 19 overleaf,



TarrLe No, 19.—Skell, B.L., B.L.C., Q.F. or Q.F.C. Shrapnel.

Diamecter.
|Typo

Para. in| Mark Ser- | No.  Length | Number and
List of Natvre of Gun. of vice. u of in Band Nature of
Changes’ Shell. Band. Inches. or Driving Bulleta.

: Body. Band.
R | S : l - - ’_ L
11021 | 10-pr. B.L. 1 12 7-9151 2:73 | 2855 | 163 (48 per Ib)
11140 , , , ‘
i Do. 11 | L [12 705 273 | 285 Do.
16208 2-75:nch BL. I L |12 | 966 | 273 | 2-845 | 263 (41 per Ib.)
10898 2-05-ineh QF. 1T lL | 3| 87 ' 2.041 | 3-017 | 175 (41 per ID.)
11792 ‘ Do. I | L ;4 @ 0076 ' 2.941 | 3-017 | 203 (4 por Ib.)

. 3-mch Q F. I | L {15 's 02 | 2:90 | 3-005 | 70 (41 per Ib.)

Do. o IL N |15 | 8-36 2-90 3-005 | R3 (4] per b))
Do. .1 !
8233 | )2.pr, 12, 8, and 6 cwb....‘ I | C | 4 8349 t 2.98 | 3:085 156 (35 per Ib.)
8502 Do, w64 s 20 | 300 Do,
9957 Do. . IV T ‘ 4 | 8349 208 | 3-09 Do,
10301 Do. .V | C "10 8340, 2-98 | 3.005 Do.
11236 | 12-pr. Q.F. only v N o 8:349 | 2-98 | 3-006 | 182 (41 per Ib.)
1235 | 12.pr. BL,6owt. . VI | L 12 8340 2.98 | 3.005 Do.
12033 | 12-pr. Q.F. only Tivin | N la2 ) 8340 | 2.08 | 3.006 Do.
14476 | 12 and l4-pr. { IX | N |12 ‘ 812 | 298 | 3.095 227 (41 per Ib.)
) 5

|

|
f
|

Weight

Lbe.

Wenght
empty. | filied,

~ Lbs.

121
124
124
12
124
121
12}
12}

Fuze
" Hole. “

" Gaugo. |

Remarks.

G.S. | Tin oylinder.

G.S. Do.

2-inch | Pellet burster.

G.8.

G.8.
l 2-inch l Day and night
, trocer.

G.S. | Tin oylinder,

G.S. Do.

G.S. Do.

G.S. Do.

G.S. Do.

G.8. Do.

G.S.

2-inch | Pellet hurster.

921



12775
13407

0957
10301
12835
11236
12835

12774
13497

b615

9957
10543

1418]
11527
11103

13-pr. Q.F.
Do.
Do.

15-pr. B.L.
Do.

15-pr. B.L., B.LC.

QF.

4-inch BL. Q.F,

or

or

Q.F.C. Light (except
for B.L., Marks VII to
VIII*, and Q.F., Marks

IV and V)
Do. do.
Deo. do,
Do. do.

11
11

m
v

VII

11
111

A2t
VII

VI

Q = o = I U U

(ole]

3
13

14

10
12

12

13

14

10

8-0
7-988
7-088

9-076
2-075

9-075
9-076

8-04

9-88

9-86

9-86
10-3

103
10-64

1064

289
2:90
2:99

2-9%
2-98

2-08
208

2:98

3-29
320
3-29
397

" 397

3-97
397

I 309
3-09
3-09

3-09
3-09

3-096
I 3-095

3-095

3-39
3:39
3-39

4-116
4-116

4-105

4116

230 (41 per Ib.)
234 (41 per 1h.)
Do.

192 (35 per Ib.)
Do.

Do.
230 (41 per 1b.)

204 (41 per 1b.)

364 (41 per 1b.)
376 (41 per Ib.)
Do.

230 (22} per lb.)

Do.
169 (224 per Ib.)
270 (35 per 1b.)

1y |
11§ |

113

13)%
13 )%f

13:%
13+%

13%

173
173
17%

=E

124
12}
12}

14
14

14
14

14

18}
18}
18}
26

25

26

2-inch | Head struck 1}
calibres.
2-inch | Head struck 2
calibres.
2-inch | No eannelure,
G.S. | Tin cylinder.
G.8. Do.
G.S. Do.
G.S. De.
2-inch | Pellets in central
tube,
2.inch | Head atruck 13
calibres.
2.inch | Head struck 2
calibres.
2-inch | No cannelure,
(G.8. | Head burster,
| @.s. Do.
. G.8, . Baee burster.
Do.

L81



Para. in
List of -
Changes’

14161
16071

16456

9957
10546
12037

15487

16434

TaeLe No. 19.;-Shell, B.L., B.L.C., QF. or Q.F.C. Shrapnel—continued.

|

Diameter.
Mark | Ser- | Type Length | Number and
Noture of Gun, of |vice.| No. in ‘ Band Nature of
Shell. of | Inches. or ! Drving Bullets,
Band Body. | Band.
l - L L
4.inch B.L.,or Q.F. Heavy I | N 1t |11-85 ‘ 3:97 | 4-23 | 498 (35 per 1b.)
(for B.L., Marka VII | l ! |
and VIII*, and Q.F., \ | |
Mark TV) ]
Do. do. II N 11 | M-8 | 3:07 | 423 | 500 (35 per ib.)
(Also for Q.F., Mark V) | | ‘ | -
. | | |
| I
30-pr. B.L. I ST 4 |12:45 | 397 | 411G | 313 (27 per Ib)
Do. ML ST, 4 |12:45 397 | 4115 ] Do.
Do. JOIV (ST, 4 (1266 | 367 4115 Do,
4.7-inch Q.F. ‘ 11 C 4 130 | 47 £-809 | 242 (14 per Jb.)
Do. F1or (¢ 4 (136 47 | 4814 | 205 (14 per )
Deo. . A1V G 110 [ 12:98 | 47 | 4-814 | 5SO (35 per lb.)
Do. ol v L0 (2 | 4 | 4-815 | 712 (35 per Jb.)
4-5.inch Howitzer, QF) L3 1108 | 448 | 4-62 ‘ 492 (35 per 1b.)
| |
; \ i

|
i
\

[Weight | Weight

lempty. | filled.
L]

. Lbs. = Lbs.
305% 3
208 | 31
29 30
29 30
20 30
431y | 45
43}§ 45
4313 | 45
42}2 45
3314 | 35

i

|

Fuze ‘

Hele. |

Gauge.

Remarks

2.inch ' Pellet burster.

2-inch

2:inch

2-inch

{Saw-cuts n
lead, pellets in
tub&)

Pellet  burster.
(Pellete in tube.)

SSI

Tin oylinder.
Do.
Do.

No primer.
Pollets in centinl
tabe.

Total weight in-
cludes fuze.



12076

13169

6021

0465
9272
9067
10097
11234
12267
15030

b-inch B. L. Howitzer*“H ™
Do. do.

5-4-inch Howitzer
Do.

80-pr.

6i-ineh B.L. or Q.F. Gun
and Howitzer

Do. do.
Do. do.
Do. do.
Do, do-
Do. do.

8-inch B. L., Marka VII to
VIII and XI to XI™
Do. de.
Do. do.
G-inch B.L. or Q.F. Gun
and Howitzer
6-inch B.L., Marks V11 to
VIII and XTI to XI*
Do. do.
| 8-inch B.L. or Q.F. Gun
and Howitzer
| 8-inch B.L., Marks VII
i and X1 to XII

<

v

VI
VII
VITIT

IX

X

XI
X4
X171
X111

XII1a
X1V

XVaq

[l

o oa
Pt

=

Z U2 2 zZz Z at2Qaa a

10

=N S | ~ (=2l v = g H

-4

Lo B |

13-
13-

156-

18-

18-
18-
18-
18-
18-

18-
19+

18

19

19
17-

18-

1
15

28

925

026
025
D26
HR2

<@
y3

-NR2

16

]

.58

21

21
59

15

4.
07

3

Gt 21 Ot O O (=]

97

36

-97

-06
06
87
.97
97
07
97
97
97

-97
-97

-97

< ot

(24}

DD [=~3

S

15
114

51
-0l

126

115

115
33
-33
-33
-33

-33
-3
<33
-33
-33

-33
-33

33

823 (35 per Ib.)

625 (35 perlh.)

87 (16 per Ih.)
Do.

000 (35 per Ib.]

536 (14 per 1b.)

518 (14 per Ib.)
Do.
Do.

453 (14 per 1b.)
Q

n
Do.

445 (14 per 1b.)

: 441 (14 per 1b.)

444 (14 yer 1h.)

44] (14 per Ib.) ,

43D (14 per b))
1,317 (36 per lb.)

874 (27 per 1b.)

atl

68 4
68,%

&

88

oo
i

2-inch

G.S.

G.8.
G.8.
G.S.
G.K.
G8.

G.S.
2-inch
2-inch

G.8.

2.inch

2.inch

2-inch

2-inch

)

Qun or howitzer.

No primer.



Tara. in
Ligt of !

Clmngosl

3089

12387
14483

14684
15346
15083

8095
0057
111234

14840

9271
11234

TarLe No. 19.—8k-l, B.L.,

.'l'ype.
[ Mark | Ser- | No. | Length
Nature of Gun. of vice. | of | in
Shell. Band' Inchea.
L | - —»——r—' —
6-inch Howitzer (Light)... I L 110 j)9-62
. |
7-5-inch B.L., except T
Marks I11 to 1V* L g @ (§26-465
Do. do. I | N 8 |2-12
Do. do. IMs | N | 8 |25-34
7-5-inoh B.I., Marks ITT | 1 N |11 | 2512
to TV* i
9:9-inch B.L. vl L o4 |82
Do. e b VI L o4 | 329
Do. e .o VIL | L | 6 |3297
Do. VI | Lo 6| 3297
Do. W IX N | 8 | 3297
10-inch B.L. 11 I. ¢ | 3650
Do. I | L | 6 |3669

Diameter.
Band |
or Driving
Body. ' Band.
5-97 6-12
T7-465 7-00
7:485 7-99
7465 7-99
7-465 7-88
9-15 9.7
9-16 9-7
9-165 9-7
9-165 97
9-165 9.7
D-965 | 10-4
0-065 | 10-4

B.LC, K QF. or Q.F.C., Shrapnel—continued.

Nunibor and | Weight | Weight ! Fuze
Nature of ‘ompty. | filled. | Hole. Remnrks.
Bullets. I
- ‘Lbs. | Lbs, . Gauge. B
905 (27 per b)) | 9714 | 100 | 2-inch ' wood  block
| round central
| tute.
|
368 (2-0z. shot) | 1071% | 200 G.S.
Do. 197 % | 200 2-inch
407 (2-oz. shot) | 1974 | 200 2-inch
368 (2-0z. sand | 1974y | 200 2-inch
shot)
638 (2-0z. shot) | 377 380 Qa.s.
Do. 377 380 G.S.
Do. 377 380 G.S.
Do. 376% | 380 G.S.
630 (2-0z. shot) | 376% | 380 2-inch
406 (4-oz. shot) 49’718- 500 G.8.
Do. i 4973% | 600 G.8s.




5011
6401
3349
12119

14877

14878

5349
6620

11234

I2-inch B.L. (Light)
Do.

Do.
Dao.

12-inch B.L. (Heavy)

Do.

13-5-inch B.L. (Light) ...

Do.
Do.

13-5-inch B.L. (Hoeavy)...

16-inch B.L.

-44i

11
v

VI

Ia
14 N

Il
114

Ia

Ia

II
L

N

z'2z

DS S

(o=l ]

3858
o o T S

¥ W
&

44-12
4515
42-28
49-0
49-0
47-88

52-13

566-92

1t

11
Il

13-
13-

13-

14-

-85
N rd

085
965

<0656
965

-966

-45

46
46

46

966

12413
12-12
12-71
12-68
12-78
1276
12:78
13:65
14-0

14-25
14-25

15-76

1,120 (4-0z. shot)
1,000 (4-0z. shot)
De.

Dao.

|

| 341 (12-02. steel
| shot)
i Do.

7,768 (27 per )b.)

1,348 (4-02. shot)
Do.
110,280 (27 per Ib.)

11,007 (27 per Ib.)

13,770 (27 per Ib.)

1,392} 1,400

1,912 1,950

|

COan
rEnm

' 2-inch |

2-inch
2-inch

[
{

161
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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 igmting and scatfering 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 cther 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 irom, 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 & 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.? powder burster is contained in a flat shalloon
bag, and 1s primed with quickmatch; no tin cup is
used.

(3) To allow the small hurster 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
iren dise.
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.
(¢} 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 (@) 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 guickmatch.
Tn 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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(¢) 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, ping {in the 6-inch howitzer shell) projecting from
the steel discs in the centre and base of the shell envage with the
corrugated steel supports. In the star shell for the 13 and 18-pr.
Q.F., a further safeguard against the internal parts turming is provided
by two projections on the central disc engaging with slota in the
interior of the body.

Wood block.—The head i3 in all cases fitted with a wood block,

Socket.—The socket of all star shell is threaded to the G.5. gauge ;
it is secured to the head by solder, and in some 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,

Star composition,
driven iy hand
4-thread quickmatch
Surface roughenel
alter presalng »

Service priming wp—- - - = == - ] .-
& pre. of mealed powder

Brown paper eylinder Nt = == -J

Star compositlon pressed f T e—— I

Wetted powder priming

White fiste pajrer is¢ Mmm = = = = = = -~

Interior to be dry—Caze 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 hrown paper, rolled to form a cylinder; the star
composition is pressed in to within a short distance of each end ;
8 priming of saltpetre, sulphur, and mealed powder is added, then
the gquickmatch is threaded through the holes at each end ; finally,
this is covered with star composition andthe ends of the cylinder
closed with paper discs. For star composition, see page 45,

Fuzes.—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 speeial time fuze (No. 25), which has a weak

(B 11123} N
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stirrup spring, is used. Tt is of the (.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 I | L |.
(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 ping; the socket, central tube, and central
dise, 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 1t ; 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 IIT star shell for the B.I. 10-pr. differs from the Mark I1
in having no primer in the central tube.

SHELL, B.L. Star, 6-tner Howrrzer, Marg I | L |,
(Plate XXXII1))

The special feature of this shell is the supports for the stars which
are of corrugated steel, semi-circultar in shape, two in each tier.

The body is made of steel, and hag a recess in the base for the
reception of a bursting charge of 10 drams of R.F.(.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.8. 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 s screwed gunmetal junction
piece, containing a shalloon primer of 70 grains of R.F.G.? powder,
which 18 kept in position by a ptece 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 i8 supported by a corrugated steel support.

A perforated iron disc is placed between the two tiers.
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Plate XXXT.

To firce page 14,

SHELL B.L. STAR. I0-PR. (MARK IL) |L|
—— STEEL. iy

cene- B8 Fuze Hole.

Solder

Stee! Head.
- Wood Block.

T Hole 08 dia.
—aloint rmsde with
. Pettman Cement.
“Felt Washer.

=4 Twisting Pins.

4 Brass

t—4 Thread Quickmatch.
A interior of Shell locguered
& lined with brown paper

L Mete/ Tube perfbrated
with 12 hotbs. o

Felt Washer,
Iror Dise 2425 dia. perforated
with 5 holes.
i Feit Washer & Bano
“y-§litched togethen
- ]-—'Swr Composition.
<~ Priming Composition.
~{-gdurface roughened after
. pressing.”
- Star Coriposition pressed.

”u‘t S Gr
R.EG*Fowigl
4 Holes

A

-+--Sheet Brass 005 thick 3
turns rolled in centre of"
walls of brown paper cylinder

t-—~White Fine Paper Disc.
_ Feit Washer.

--Br‘own lDaper.

~-Felt Washer 05 thick turmed
up between Shell & Disc.
4---Steel Pin

_3drams R.E.G*Powder
in Shalloon Bag.

SECTION AT X.Y.

&

ELEVATION,

PART PLAN OF IRON DISC.

s Contractors Initials or recagm‘sed Trade Mark.
Lor C it mnade of
cast steel

Lm PLAN OF BASE SECTION AT A.A.

Malty & Song Lk



To face page 174 Plate XXXII.

SHE

LL.B.L.STAR 6 INCH HOWITZER, MARK I ILL

i

A
4 Wmugbtp :f.-!-.-vs&

SCALE-Y3

& — - — Gunmetal Socket.
- —— Felt Washer.

- _ Brass Screws.

- —— Steel Twist,-'ng Pins.
= ~—Wrought fron Washer.
T~ Felt Washer,

- - Mealed Fowder

-—- Star Composition
-—— Body.

F—— fuick Macch

— — Copper Wire.
-~ Felt Discs
| —— Wrought lron Discs Perfbra®

- Primer.

-~ Quick Match.

~—lron Tube Perforated.

— - Corrugated Steel Support:

- — Wrought Iron Disc

~-—Twisting Pir.

e —— -—Burster.
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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 dise, lock the corrugated
steel supports and prevent them from turning.

The shell weighs about 58 lbs.

Fig. 45.

T Felt Washer.

= — = Central Disc.

= — ' Corrugated Steel Supporta.

Star SueLn For B.L. 5-1xcE axp 5°4-neE HowiTzZERS.

The star shell for the B.L. 5 4-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 B-inch has 8 stars, the 5 4-inch 10 stars.

SuerLL, Q.F. Star, 13-pr., Marx II | L |.

The shell is made of steel recessed in the base to receive a bursting
charge of 3% drams 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 flat covered wrought-iron disc resting
over the bursting charge.

The interior of the shell is veivrilled and lined with brown paper ;
it containg 10 stars in two tiers of five ; a perforated iron disc covered
with felt separates the tiers. The iron disc is supported by*wood

(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 18 attached to the body by four
brass screws and four steel twisting ping. 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.8. 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., 13-pr.
star shell described above, differing only 1n weight and dimensions.
(See Table 20.)

Star Shell for Q.F., 2°95-inch.

Star shell—The Mark II star shell is made of forged steel, and
18 similar to the 13-pr., Q.F. star shell, but has a bursting charge of
3 drams 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 II in having a gun-
metal head attached by brass serews 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.? powder.



TasLe No. %20,—8hell, B.L. and Q.F. Star.

Para. in S ‘ Marle Type
Liat of Nature of Gun of : of
Changes. or Howitzer. ‘ Sheoll. ‘ Band.
110256 | 10-pr. B.L. ... ‘ I 10

11278 !
12804 Deo. ' o 12
13812 Do. .. .. I 12
19811 | 13.pr. QF. ... .. 13
Do, .. .. II 14
18811 | 18-pr. QF. ... .. I 13
Do. I 14
13360 | 15-pr. B.L, BLC, | I 12
or Q.F.
108987 | o ox
11979 2:05-inoh Q.F. 1 4
13384 Do. I 4
11318 | 5-inoch Howitzer ...| II 4
Do. 1818 10
5:4-inch Howitzer II 4
(India)
10410 8-inoh Howitzer I 4

11071 [}

|

- | :
Length | ey | Number | Burster | Total !
in of | R.F.G.?| Weight. | Remarks.
Inohes. | Band or| Driving | Stars. '
Body. | Band. | Drams. | Lba.
= — -
8-318 | 2-73 2-815 AU 1 63 Wood wedges; 15 grain primer in
8-318 [ 273 2845 10 3 64 central tube.
B-318 | 2-73 2-845 10 33 6} Wood wedges ; no primer in central
i tube.
| 8-44 2-99 3-08 | 10 3% 7% | Wood wedges.
8-44 | 290 3-:06 i 10 31 719 | No cannelure around shell.
10:32 3-28 3-39 10 3 10} Weod wedges. )
10-32 3-28 3-39 10 3 10} No cannelure around shell,
9-075 | 2-08 3085 10 3 9%« Wood wedges.
878 2-94 3-017 10 1 8} Do
878 2-94 3-017 10 3 8} Do.
14-87 4-95 6-115 8 2 30 Do.
14-87 4-95 5-115 8 2 30 Do.
18-33 | 5-35 | 5-115| 10 2 393 i Do,
|
17-69 5-97 6-12 12 10 584 With corrugated steel supperts in
lieu of wood wedges; 70-gruin
primer in central tube.

Nore.—8tar Compasitions Nitrate of Baryta, 108 parts ; Nltrate of Potash, 72 parts; Nagnesium Powder, #8 parta.

L6T
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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
Fulled Lyddute ; AP, Lyddite and H.B. 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 ares
in all divections 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 «fftive against material
except in the vieinity of the detonation, where an intense shattering
effect 18 obtained.

There is no incendiary effect, and the effect of the fumes 1s small.

A lyddite shell 13 vastly superior to a gunpowder-filled shell for
the attack of carthworks, casements, &e., being about four times as
powerful.

To obtain the maximum effect, Iyddite 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,” instantancous action is essential, other-
wigse 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 eflect, 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 ag 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.

Comson LypDITE.

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 acecident, henece :—

(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 Jarger 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
basges, 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™ -
(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 desgign of shell 13 stronger, and has a greater capacity.

For example :—

Lyddite.

6-inch, Mark VI shell (parallel walls) .. 101b. 4 oz.
6-inch, Mark VII shell (tapered walls) .. 13 1b. 6} oz.

Increase .. 31b. 2} oz

Tracer shell—The base of common lyddite fitted for * Interpal
night tracer,” iz thicker, and has a boss formed in the interior as
shown in Plate XXXVI.

MeTHOD OF FILLING.

There are three methods :—
(1) © Long central cavity filling.”—A long central cavity is left
in the lyddite 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 filling.—There is no central cavity, but a small place
is left on the top of the lyddite 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 5 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° 73-inch and 9 2-inch and up.)
(3) Soled filling with short cavity in the top of lyddite—Q.F. 3-pr.
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Notes on the Methods of Filling Lyddite 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 ; thiz was
indicated by the letters D.M. stenmlled in the
z rectangle.

(_3) An aluminium cap was introduced instead of the paper

A cap; the letter A is marked above the rectangle.
o The aluminium cap is perforated with & number of

gl 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
lS covered with a thin layer ({%-inch thick) of

A= ““ composition beeswax,” orlgmally known as “ kit

| composition.”

- The asbestos tube prevents friction between

4 the metal “former” (the tool used to form the

K.C. 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 comsist 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 11
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Shell that were first issued with Mark 1T exploders wete
|= stencilled on the body with a rectangle and the numeral
I ‘11" inside the rectangle, the markings '* A ’’ and
KC. ““D.M." being omitted.

(l) Shell that were originally filled np to the bottom of the
fuze-hole bush wmh lyddite when refitted with a Mark 1T
exploder, had the letters *"K.C." omitted, so0 as to dis-
!' tinguish them from shell with an asbestos tube and “ com-
~  position beeswax.”

The letters ** 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 T-inch, and the shell fitted with small
exploder bags of batiste containing tri-netro-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 QF. 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 {ollows :—
EXPLDRS T.N.T.
5§ 0Z &  ~—— Weight of pellets.

Es <—— T.N.T. in bags.
Ww

(10} BL, QF. or QFC. 4inch (light) and Q.F. 4-T-inch
shell originally filled up to bottom of fuze-hole bush and
fitted with a long 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
T-dram exploders arc 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 :—

Froxt. REeveRrsz.
W. = Monogram of filling station.

27.2.12 = Date of filling.

4} oz. = Weight of exploder. N. = If Naval Service,
Mark of expleder. If Mark I ex- If an asbestos

Expldr = | ploder is used the letters D.M. tube and ¢ com-
will be appeaded to numeral position bees-
if the pieric powder is dry mixed, wax '’ are present.

Lot 24 = Lot No. of picric acid.

(13} Method of filling for shell taking No. 18a D.A. Impact fuzes,
with composition exploding (i.e., 3-pr.). In this method
‘the sheil is filled to within 2 short distance of the fuze-hole
bush.

A short asbestos paper cylinder is then inserted by means
of 2 “former” into the lyddite before its solidifies; this
cylinder takes an expleder 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).”

.. 8 DRS. |

EXPLODERS FOR LYDDITE SHELL.

Long cylindrical exploder.—The latest Mark is Mark ITI ; it consists
of a ecylindrical bag of vulcanized cashmere filled with dry mixed
picric powder ; the mouth ig choked with silk sewing.

It is inserted, choke-end down, into a waterproof paper eylinder,
closed with a perforated aluminium cap secured with shellac. The
paper cylinder is fitted with a Lifting becket of silk sewing.

The Mark IT exploder was made of “ batiste™ (a waterproof
cotton fabric) which had 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 iz 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,
arc 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 h-inch,

issued prior to November, 1904, filled with a central cavity, a primer
of 8 drams black gunpowder (R.F.(i.%) is included in the exploder

Fig. 46.

Seale 1.

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.

Ezploders for central cavity.—The lengths of these varies of course
with the length of the shell in which they are used.



Fig. 47.
EXPLODER COMPLETE, EXPLODER WITH CAP REMOVED.
Soalo L.

M;;nl:;m:n;llniz“;‘ag;;f:ﬁ;g; [ Primer (8 drams, RF.G 2,
are cﬁ)sed by a dise of in shalloou lmag). Thiz
paper. primer tr onty wved i 2hedl

ubore d-inch.

Sllk cord for extracting the
exploder.

b I’tcric powder in  batlste
hag.

Waterproof paper eylinder. —-).| —t Waterproof paper eylinder.

L . -

NotE.~The $~dram primer is hot used with shell #nch and below.
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The following table gives the various long exploders in the
Service :—

TarrLE No. 21.

Exploders, Lyddite Shell, | —  In Vuleanized Cashmere Bag and Paper
i Cylinder.

5 ozs., with primer, 17:5-¢

C | B.L. or Q.F. 6-inch chells, formerly taking
inch. (Mark I1I)

5% ozs. exploder.

l
41 ozs., with primer, 16:1- | C | B.L. howitzers, 5-4-inch and sbove; B.L.
inch. (Mark I11) or Q.¥. gun shells, 6-inch and above ; and
R.M.L. 10-inch {except shells formerly
taking 5% ozs, or 4 oza. exploders).
4} ozs., without primer, | L | B.L. 5-inch howitzer, and 8(-pr. Marks II
14-35-inch., (Mark III} | to LIl shells.
4 ozs., 13-35-inch. (Mark: C | Q.F. 4-7.inch, Marks T to T1** shells.
11 '
3% ozs., 12-B-inch. (Mark | C | B.L. or B.L.C. 5-inch gun; and QF. 4-7.
11T} ! inch, Marks ITT to IV* shells.
3% ozs., 11-4-inch. (Mark | C | B.L. $-2-inch; B.L. or Q.F, f-ioch; Q.F.
II1) | 4-7-inch, Mark I; B.L. 6-inch howitzer,
I 5-inch howitzer, and R.M.L. 10-inch shells
! formerly taking 4 ozs. exploder.
3} ozs., 10-74-inch. (Mark . L | B.L. 60-pr., Marks I and I* and 30-pr.
III} | shells.
3 ozs., 9-inch. (Mark III)... N | B.L., Q.F., or Q.F.C. 4-inch shell.
2 oz4., 8-25.inch, (MarkI1) N | Q.F. 12 and 14-pr. shell. (In batiste bag.)

7-DRAM EXPLODERS,

Fig. 48,
Seale 1.

7-DRAM EXPLODERS.

The above figure shows * 7-dram exploders,” Mark III, one empty
and two filled.

The exploder is merely a small seamless bag of vuleanized cashmere
filled with dry mixed picric powder and tied with silk sewing. The
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bag is made seamless because picrie 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 fnze-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.

Bass, Perrer Exruopers, Lypoite Suews | C | .

No. 1. Mark IT | ¢! | —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 | €| .—Vuleanized cashmere; for shell with
exploders of picric powder pellets, BL. 9-2-inch (heavy), Marks
IV to V* and all shell formerly fitted with 7-dram exploders.

No. 3. Mark II | L | .—Vulcanized cashmere; for shell with
exploders of picric powder pellets, B.L. 2°75-inch.

The Mark I bags differ from the Mark IT, in being made of batiste,

Exrroners For AP, LyppITE SHELL.
{See Page 210.)

Fxploder bag, 4-0z., Mark II.—The exploder bag 15 made of
vulcanized cashmere and contains 4 ozs. of .M. picric powder ; the
mouth of the bag is choked with silk sewing.

It 1s fitted with a silk sewing loop.

The Mark I was made of batiste.

Tasre No. 22.

Expropers, T.N.T. (or TroTYL).

67 ozs. T.N.T. (Mark ) ... Q.F. 4-7-inch, Marks II and II* shell, for- -

merly taking 4 ozs. picric powder exploder.

Q.F. 4-T-inch,Marks ITI to IV ahell, formerly

taking 3} ozs. picric powder exploder.

3% ozs. TNT. (MarkI)}.. N , B.L., Q.F. or QF.C. 4-inch shell, formerly

taking 3 ozs. picric powder exploder.

2} ozs. TN.T. (Mark I) ... N | QF. 12 and l4-pr. shell, formerly taking

i 2 ozs. picric powder exploder.

3 drame T.N.T. (Mark I).... C In waterproof bag; Q.F. 4-7-inch, B.L,
Q.F. or Q.F.C. 4-inch, and Q.F. 12 antl
14-pr., and Q.F. 3-pr.

[ C | In waferproof bag; QF. 4-7-inch, BL,

Q.F. or Q.F.C. 4-inch, Q.F. 12 and 14-pr.,
and Q.F. 3-pr.

5} ozs. T.N.T. (Mark 1) ...

Bag, T.N.T.
{Various we1ghta }

[

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 8-drams 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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The * Exploders, bag, TN.T.” are made up in different sizes to
guit the various natures of shell, and consist of T.N.T. in crystalline
form, enclesed in small bags of vulcanized cashmere or waterproofed
batiste.

Shells filled prior to 6/03 will not require the two last-mentioned
exploders when converted to T.N.T. filling as described on page 201,
as all these shells are filled np to the bottom of the fuze-hole bush.

For special fuze-hole plugs used with lyddite shell, see page 254,

PacraGEs For EXPLODERS, LYDDITE SHELL.

Up to 16°1 inches in length they can be packed in *“ Boz, exploders,
lyddite.”

Above 16°1 inches in length they can be packed in * Case, pouder,
metal-lined, whole ” (see page 118), or ** Cylinder No. 6.”

Boz, Exploders, Lyddite.

Boz, exploders, lyddite, Mark I | €'| .—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 hasa 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 ;
cieats 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 II differs in dimensions and the nuts for screws securing
lid ; a felt wad over the exploders is also used.

Cylinder No. 6, Mark I | C] .

The cylinder is made of tin and 18 issued for the use of Inspecting
Ordnance Officers. The eylinder, which is painted yellow, 1s provided
with & 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 molsture test. At forts, &e., 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.”

Tvpres oF FiLLED LyDpiTE SHELLS, DESCRIPTION OF.
(Type shown on Plate XXXIII.)
SpeLL, B.L. 60-pr. Common Lypprre, Mark III [L |.

The shell is made of F.8. 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.8. fuze-hole gauge. A
ateel 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
filed nearly to the top with melted picric acid, a long central cavity
being left in the Iyddite for the explader; 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 deseribed on page 202 ; before it is inserted into
the agbestos tube one or more glazed board discs may be inserted
go as to adjust the depth of the canty.

The Plug, fuze-hole, special, No. 1, Mark III, with a leather washer
under the flange, i3 screwed into the fuze-hole bush and is prevented
from unscrewing by the raised Jip on the plug being stabbed into
the bush of the shell in three places.

Type of Lyddite shown on Plate XXXIV.

Plate XXXIV. illustrates a ““solid-filled ” sheli (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
axploders.”

In this type of filling no cylindrical cavity is left in the lyddite,
but a slight space is left at the top. The surface of the Iyddite 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.

Thiz 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

gystem.

ygtIn 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 vuleanizcd 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.

SEELL, B.L. Commox Lyppite, 6-1vcr Gun, Mark XII. AQN.T.
L IN .

This is a 4-calibre head shell, with tapered walls, large base-plate,
and is prepared to take a “ night tracer.”

The letter “ Q7 after the numeral denotes that the zhell is of
stronger design, introduced for B.L. 6-inch, Mark XII gun.
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SprLL, Q.F. Common LyppiTE, 12- anp I4-pR, Marx IV |C .

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 & much smaller charge of lyddite than earlier marks.

Type of Lyddite shown on Plate XXXVIIIL

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,” earrying 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 eylinder, choke down.

Fuze, D.A. Impact, No. 194, or Plug, fuze-hole, special, No. 4a,
i3 used with this shell.

T'ype 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., QF. or QF.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 picrie
powder.

Conversion of shell filled with cylindrical cavily to take pellels and
exploders of T.N.T.—The first issues of the above lyddite shell, i,
those filled with & cylindrical cavity, are being converted as follows :—
The cylindrical exploder of picric powder is removed, the cavity
inside the ashestos 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 eomposition is filled
with bags of batiste or vulcanized cashmere containing T.N.T.

Armour-Piercine Sueit. {Lyoppite FILLED.)

Armour-piercing shell filled with lyddite have been introduced
for B.L. guns, 6-inch to 15-inch.

They may be either cast or forged.

They are fitted with the latest type of cap. The cavity is lined
with a container of aluminium ; the base is closed by & 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.

(5 11123) o
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SsELL, B.L. ArMoUR-PiERCING, wiTH CaP, 9 2-1vcH, Mark VITa
TRIL -
{Wath Aluminium Container.)
(Plate XL.)

The shell is generally similar to the Mark V shell described on
page 160, The head is fitted with the latest type of cap, struck
with a radius of nearly 4 calibres.

The interior of the shell 1s varnished and fitted with an aluminium
container, 2lso varnished internally,

The base is closed by a large adapter serewed in; this adapter
is bored out and threaded to take the No. 16 large base fuze and
screw-threaded on its ounter edge to take the “ Plate cover.”

The shell is filled nearly to the bage 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 lyddite and the adapter is
filled with “ composition beeswax.”

After insertion of the fuze, the key slots in the adapter arc filled
in with steel plugs, and the key slots in the fuze are partially filled
with luting and metal plugs.

A “ Plate, 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, 4.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 ” iz painted red.

AP shell filled with lyddite are issued fuzed 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 B.L. 9* 2-inch.
Medmum, for B.1. 12-inch to 15-inch.
Small, for B.L. 6-inch.

They are flat discs of pure eopper, shaped to fit into the ** Pressure,
plate recess,” and the partially filled key slots in the No. 16 base fuze.

With AP, lyddite shell taking the medium and small * Plate,
gas-check, opper,” a smaller * Plate cover ” is used, and the locking
sorew is inserted vertically, instead of radially, in the shell,

Higa 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.
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SueLn, Q.¥., Hice Exrrosive Axp TraceR, 3-mvcH, Marg IT [ O |.

The shell is made of forged steel, 3 cahbres in length ; the head
struck with & radius of 2 calibres,

In the centre of the base i3 screwed a tracer socket with fixing
screw for the night tracer,

The Jower 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 hase 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 * gummetal
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 gummetal fuze-socket
gecured 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.

B 11123) o
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TanLe No. 23.—8kell, B.L., BL.C., Q.F., or Q.F.C. Common Lyddite.

' t
Diameter. Bursting
Pars. in Mark Type | Length | charge, Noature and | Weight
List of | Nature of Gun. of Sor- [No. of in [ including woight of filled. Remarks.
Changes .Shell. |viee. | Band.| Inches. | Band or| Driving | Kxplodera.! Exploders.
Body. | Band.
Lbs. ozs. o Lbs.
16668 | 3-pr. Q.F. I N 4 6-59 1-842 1 1-002 | 0 44 T.NT, } or} 3% | For No. 10 fuzo.
dram and
bags
16480 Do. II N 4 6-59 1-842 | 1-902 0 4H4T.N.T., 3 drams 3% | For No. 194 fuze,
16480 Do. IInt | N 4 | *8.59 1-842 | 1-902| 0 4} Do. 3% | *Over trocer holder =
7-35 inoches, Fitted
for extornal night tracer,

For No, 19a fuze,



16208

13652
15443
15460

Do,

2-76-inch B.L.

12 and 14-pr. QF. ...

Do.
Do

Do.
Do.

v

VET

11

IVra

ata o 2 2Z

12

12
12
12

12
12

8-69 1-842 |
8-59 1-842
11:63 2-73
987 2-98
0-87 2-98
957 2-98
8-92 | 2-98

0-67 l 2:98

1-902

1902

2-845

3-086
3-085
3-095

3-085
3-085

|l =}

43

414

63

Do.

Exploder pellota

2 ors, long,
picrio powder
T.N.T., 3drams
and bags

Do.

T.N.T., 6 drams
T.N.T., 3 drams

and begs

3

121

124
12}
124

124
12}

That these
Marks are
fitted with

{
a larger
Mark mJ baso plate

€1c

Base plate,

Base plate and tapered
cavity.

For interna) night tracer.

Same as Mark III, but
has large base plate’



Tanne No, 23.~Sﬁeﬂ, B.L.,RBLC., Q. F., or Q.F.C., Common Iyddite—continued.

| ) l Diameter. Bursting
Pars. in Mark Type | Length charge, Nature and Weight
List of Nature of Gun. of Ser- \No. off in including Weight of filled. Remarks.
Chbanges Shell. (vice.| Band.| Inches. | Band or | Driving | Exploders.| Exploders. .
Body. | Band.
il | ) Lbs. ozs. Lbs.
30-pr. B.L. ... I 81 4 | 14:22 3-96 4-11 3 14} | 3} ozs,, long, 30
. pieric powder
Do. o i SI 4 | 14-22 3-96 4-11 3 14} Do. 30
Do. o1 ST| 10 | 14-22 3-96 4-1 3 144 Do. 30
15443 Do. v SI| 10 |14-22 3-96 4-1 3 14} Do. 30 Base plata,




8734

9957
11193
15073
16448

16445
14461

168445
16443

16453
16455

4-inch B.L., Q.7 or
QF.C. Light {ex-
cept for B.Y.., Marks
VIT to VIII* and
Q.F. Marks IV and
Y guna)
Do.

- Da.
Do.

Do.
Do.

4-inch B.L. or Q.F.
Heavy (for B.L.,
Marks VII to VIII*,
and Q.F,, Mark 1V
guos)

Do.

Do.

Do. (Also forQ.F,,
Mark V gun)

B.L. Marks VII to
VIL*, and QT
Mark IV guns
B.L., Marks VII to
VIIO*, and Q.F.,
Marks IV and V
guns

11
1II
v
Vur

TVNT

Vint

4

2 =2z =z

Z

aa o o 2

10
10
10
10
10

11

11

11
11

11

11

12-3

12:3

12-4b
12-25
11-93
12-25

14-25

14-26

16-19
16-18

168-19

14.98

3-97

3-97
3:07
3-97
3-07
3-07

397

3-97

3-97
397

3-87

3.97

4-115

4-105
4-1056
4-105
41056
4-105

4-23

4-23

4-23
4-23

4-23

4.23

W e o o

o

(=} ]

[VX3

2

34
3} i
27
0

L

“(6

wo

154

3 ozs., long,
pteric powder

Do.
Do.

TN.T., 3 drams|
ond bags
Deo.

Do.

3 ozs., long,
picric powder

T.N.T., 3 droms
and bags
0.

Do.
Do.

Do.

253

3l

31
31

31

31

Groave for driving band
undercut.

Whaved riba in groove for
driving band.

Tapered cavity. -
plate,

For internal night tracer.

Large boss plate. Othar-
wise sarmo 59 Marle 1V,

Baae

Base plate,

Tapered cavity.
For internal night tracer.

Large base plate ; other-
wige the same 25 Mark
11T,

For internal night tyacer,
Strengthened walla

q18



TanLe No. 23.—Shell, B.L., BL.C., Q.F., or QF.C. Common Lyddite—continued.

Diameter, Burstirg l
Para. in Mark Type | Length | | charge, Nature and
List of Nature of Gun. of 8er- | No. in including Weight of Weight Remarks.
Changes Shell. |vice.| of Inches, | Bend or| Driving | Exploders| Exploders. filled.
Band. Body. | Band.
l Lba. ozs.
15434 | 4 5-inchQ.F.Howitzer, I 4 15-12 4-48 4:62 6 2 | 3f oz long, 36 Base plate,
picric powder |
Do. 1t 4 [ 15-12 4-48 4-62 ¢ 1 Do, 36 Thicker walls than Mark
15
Do. 1 4 | 15-12 4-46 4.62 6 1 Do. 36 Large base plate,

1%



479
8957
11163

12036
16449
16446

8463

9347
29057
11318

4:7-inch Q.F.
Do.

Do.

Do

Do.
Do,
Do.

G-inch B.L. Howitzer

Do.

Do.
Do.

==

Vint

941
v

<

aaG o @

(= I T

10
10

10
10

10
10

17-06
17-06
16-366

16-385
16-368

16-81
16-36

1500

18225
18-225
18-225
18-2

4-7
4.7
47

4-98

497

4-97
497
4-97

4-819 |
4-819
4-819

4-815
4:810

4-816
4-815

5115
5-116
5116

5-116

[=-]

QR o0 >

10

10

134

614
134

14

15
15

15

4 ozs., long,
pioric powdex
Do.

3% ozs., long,
pierio powder

Do.

T.N.T., 3 drams
and bags
Do.
Do.

54 ozs., long,
picric powder,
without water-

proof paper

oylinder
Do.

4} ozs., long,
picrie powder
Do.

15

Do.

|

468+
48%
48.%
464%

45

46
45

8013

g 8 8 8

Groove for driving band
undercut.

‘Waved ribs in groove for
driving banda. Thicker
walls.

Plain driving band intro-
duced.

Tapered cavity.  Base
plate,
| For internal night tracer.

Large base plate ; other-
wine same as Mark V,

This shell was originally
filled with gunpowder
§ 8231,

Longer shell.  Thinner

walla.

| Groove for driving band
undercut.

Plain driving band intro-
duced.

Base plate,

L1%



TasLe No. 23.—Skell, B.L.; B.L.C., Q.F., or Q.F.C. Common Lyddite—continued.

. Diamoter. Bursting
Para. in Mark T 'Length charge, Nature and | Weight
List of Nature of Gun. of Ser- Igr in | including | Weight of filled. Remarks.
Changes Shell. [vice.| of | Inches. | Band or| Driviny | Exploders| Exploders.
Band. Body, | Bend.
Lba. ozs. Lba.
5-4-inchB.L.Howitzer, I SBI| 4 |10044 | 5-38 | 5:515| 12 10 | 4% oz, long, 60
pierie powder
Do. i 831 4 |19-44 5-36 5-516 | 12 10 Do, 60
15443 Do. o |s1 4 | 19-44 5-36 5-616 | 12 10 Do. 60 Base plate.
13169 | G0-pr. B.L, ... I L | 10 | 1548 497 5-126 4 0 | 3%ozs., long, 60
picric powder

81G



13169

15443

8470

9957

9960
11234

12267

16443
15458

15008
16448

6-inch B.L. or Q.F....

Do.

Do.
Do,

Deo.

Do.
6-inoh B.L., Marks
VII, VITI, XI and
XI* gung

Do.

6-inch B.L. or Q.F.
gu.us

6-inch B.L., Marks
VIT and XI to XTT

guns

11
IL1

b x

1I
111

VL

V1L
VI

| IXAQNT

2 aa a

Z e

10

10

~I O

19-06

19-05

2181

21-81

2057
20-57

2087

20-57
21-53

2289

21-63

21-4

497

4.97

b-97

597

6-97
G-97

5-97

v

[=]

=,

(=2 =

-33

-33
-33

33
33

-33

-33

33

8

a
13

13

10
10

10

10
13

13
13

10

0 ‘ 4} ozs,, long,
! picric powdor
0 Do,

12 | 6% ozs., long,
pioric powder
{ without water-

roof paper
pcylindef
12 | 4} ozs., long,
| picric powder
8 | Do. |
8 | Do. !
8 7 drams,
changing to
exploder pellets:
8 Do. |
63 | Do.

i
i

5 Exploder pellets
61 Do.

15 ’ Do.

60 Longer shell. Thinner
walls. Greater capacity
for hurstor.

60 Baze plate.
102}
102} | Groove for driving band

| undercut.
10175 Shorter and lighter.

101y . Waved ribs in groove for
driving band.

101y . Cupro - nickel  driving

i band.

101y% | Base plate.

100 Cupro - nickel  driving
Land. Basa  plate.
Tapered cavity.

100 Rasa plate.  Tapered
onvity.

100 Differs from Mark VII
(mly in tha driving
band.

100 For internal night tracer.

81Z



TasLe No. 23.—Skell, B.L., B.L.C., Q.F., or Q.F.C. Common Lyddite—continued.

] - Diamoter. | Bursting

Para, in Mark | Type | Loength __ i ochargs,  Naturec and | Weight
List ot Naturo of Gun. of Ser- No. off in inoluding | weight, of filled. Remarks.
Changes Shell. | vice. ! Band.| Inohes. | Band or| Driving | Exploders.  Exploders.

. Body. | Band.

| Lbs. ozs. | Lbs.

G-inch B.L., Marks X N 7 | 21-53 597 6-33 13 6} |6drams T.N.T.| 100 Large baso plate ; other-

va, VITI, XI and wige the samo as Mark
XI* guns VIL
Do. Xa N 7 | 22-89 5-97 6-33 13 6 Do, 100 Large base plate ; other-
wise the same as Mark
. VIla.
G-inch B.L. or Q.F. X1 L 5 | 21-53 587 6-33 13 64 Do. 100 Large base plate ; other-
guns wige the same as Mark
VIIL
6-inch B.L., Marks |XIIagur N 7 | 21-4 5-87 6-33 10 15 Do. 100 For internal night tracer.
VII and XI to XII Large base plate ; other-
guns wise the same as Mark

X aQNT.

0¢3



12298

15443
0007

9967
12562
11234
12208

12026
12387
14518

16072
14879

6-inch B.L. Howitzer
(Light)

Do.
6-inch B.L. Howitzer
(Heavy)
. Do.

Do.

7-6-inch B.L., Moarka
ITtolI*™ and V
Do,

Do.

Do.
Deo.

I

1
1

IT

o

S Ea St

QZ

10

22-05
22-05
27226
27225
27-225

279

285
279

285

6-97
6-97
5-97
5-97
5-97

7485
7-466

7486

7-465
7-466

7-485

612 -

6-12
a-12
8-12

7:99
7-99

7-99

7-99
7-99

14
14
18
18
18

19
19

24
26

14
14
14

t4

7 drams,
changing to
exploder pellets
Do.

4} oz<., long,
pioric powder
7 drams
pieric powder
Do.

4} ozs., long,
pieric powder
7 drams
picric powder,
changing to
oxploder pellets
Do.

Do.
5 drams T.N.T.

Exploder pellots

100
100
192,
12248

122,%

£ g

200
200

200

Bagse plate,

Groove for driving band
undercut.

Waved ribs in groove for
driving band.

Cupro - nickel  driving
band.

Copper driving bond.

Topered cavity. Base

| plate.

f Do.

| Large base plate ; other.
wise the same ag Mark
1.

Lerge base plate ; other-
wise the same ag Mark
T1a.

122



TanLe No. 23 —Shell, B.L., B.L.C., Q.F., or Q.F.C. Common Lyddie—contined.

Para. in Mark Type
List of Naturo of Gun. of Ser-| No.
Changes Shell. |vice.| of
Band.
12865 | 7-5-inoh B.L., Marks I N t 1
1T to IV* puns
Do. I1 N | 11
12507 -2-inch B.L. (Light) I L 8
15443 Do. I L 8
863611 g-2.mobBL(Heavs)| L | L | &
10608 Do. 1T L 6
11234 Do. T C 8

Diameter. Bursting l
Length | charge, Nature and | Weight
in including |  Waeight of filled. | Romarks,
Inches. | Band or| Driving | Exploders.|  Exploders.
Body. | Band. l

Lbs. ozs. | Lbs.

2558 7-465 | 7-88 19 7 7 drams 200
picrio powder

26-98 7-466 | 7-88 23 6 |6 droms TN.T.| 200 Tepered cavity,  DBase
plate.

27-83 89-1656 | B-71 37 7 7 dramsg 290

piorio powder

2783 9165 | 0-71 37 7 |Exploder pellets) 290 Base plate.

33-86 9165 | 9-71 40 0 | 4} ozs., long, 380 Groove for drving band

pioric powder underout.

33-88 9-165 | 9-71 40 0 Do. 380 Fitted with “ Broad
Vavasseur with  gas-
check, modified” driv-
ing band.

33-86 0-165 | 9-71 40 0 Do. 380 Waved ribs in groove for

- driving bend.

244



12762

14703
15447
18191

12356
15443

| 0-45 - inch

10508
10510 |

B.L.
Howitzer

10-inch B.L. {except |

Marks VI to VII
guns)

(alla)

28646

3860

9-1686

9-165

9:165

9-1685

9-185
91685

9-415

8-065

97

9-71
9-7
971

9-805

10+61

25
33
33

33
33

63

10

10

i

7 drams
pierio powder,

changing to
exploder pellots
Do,

Do.
Expleder pellets

Do.
Do.

4} ozs,, long,

l pictie powder

380

380
380

280

Shorter shell and strongor
in design.

Broad
band.

Tapered ecavity.
plate.

Difiers from Mark VI in
length, capacity and
radiug of head, and has
no base plate.

Base plate.

Large bage plate ; other-
wigse the same as Mark
V1. (For Canada only.)

copper  driving

Base

Waved ribs in groove for
driving DLand. Baso
plate.

€32



14875

14876

TasLe No. 23.—8kell, B.L, B.L.C, Q.F., or Q.F.C. Common Lyddite—continued.

Mark
Noture of Gun. of
Shell,
10-inch B.L. (except ot
Marks VI to VII
guos)
Do. IIX
10-inch B.L., Marks I
VI to VII guns
12-inch B.L. {Heavy) 1
Deo. Ia

Ser-

vice.

Type
No. of]
Band.

11

Length

m
Inches.

368-566

36-56
376

465

48-26

Rand or
Body.

9-966

9-966
9-962

11-986

Diameter.

Driving
Band.

10-4

10-4
10-52

12:7¢

12-76

Bursting
charge,
including
Exploders.

Lbs, ozs.

4 0

43 0
62 1

113

112 8

Nature and
Weight, of
Exploders

4} ozs. long,
ploric powder.

Exploder pellets|
Do.

7 drams
picrio powder,
changing to
exploder pelleta

Do.

850

Remarks,

Maximum diamater of
driving band reduced,

Bage plate.

Tapered cavity. Base

plate.

Differs from Mark I in
radius of head, length
and capacity.

444



{(¢gLIT 9)

15000
15506

13 -5-inch B.L.(Light)
Do. .

Do.
Do.

13+5-inch B.L.(Heavy)
. Do.

| 15inch B.L....

IIa
1I*s

Ta
RN

==

48-8

b7-42-

a7

'13-485.
13-465.

13-485
13-4656

‘| 13-466

13-466

14-065

14-26

14-268

14-26

14-28

14:28
1426

15-76

108
170

182

181

183
181

12

11

203 12

Exploder pelleta
Do,

Do.

1,250
1,250

1,260~
1,25014

1,400
1,40743

1,920

T&pered cavity. Base
plate.

Differs from Mark ‘T in
radius of head, length
and capacity.

Differs from Mark Ja in
length and capacity.
With adapter to R.L,,
Dea. 203690.

Base plate.
With adapter to R.L.,
Des. 20360c.

Baze plate. Fitted for
internal night tracer.

age
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SECTION (“E”) SHOT.
ArmoUR-PiERCING SHOT.

Armour-piercing shot are no longer manufactured ; those which
exigt are being used up for practice.

They have a small eavity, and their weight can be adjusted by
ingerting dust shot and sawdust ; the hole in the base is closed with
& large ateel plug, scrowed and soldered in.

Armour-piercing shot have been issued fitted with caps, which
were painted white to distinguish them from capped skell.

Paint—For marking, see page 236. -

PracticE SmoT.

Practice shot are used for practice over sea ranges; thcy are of
golid 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 SsoT.

Case shot have been made for guns and howitzers of almost all
calibres. (See Table 24.)

The principal exceptions are the Q.F., 13- and 18-pr., 4'7-inch
and 4°H-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. n 0 In movable armament.
B.L., 12-inch 3 - 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) BL, 12-and 15pr. |

»  30-pr. g .. Teld.

;s B 4-inch howitzer f
(3) B.L., 10-pr. e 3 .. Mountain,

A case shot iz 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.



To face page <& 7. Plare XLI.

SHOT B.L.CASE 15 P® AND I2 PR MARK V |C.|

§ 9456
SCALE 2
Manufacturars lnitrals or recagnised Trade Mark.
WEIGHTS
—  LB.CZ.
Case_(:'nc."ud g 3.4,
Oriving Band)
\ 290 Mixed Metai 8.9

A Balls 34 per Lb.
Clay and Sand

118 (0
Mean Total! /3.4,

PLAN OF TOP PLAN OF BASE

Endtobespunover
" and solderad

---fran or M/id Steel

20
0.
800
1

A -—--XXS Tin in One Fece

%
x..

¥ - ~-fwo Stee/ Segments

‘
et e

L Wrought lron Disc or Mild Stedf
g o= 7 v Soldered

B - forged Steel Base
--Copper Band

-- Bottom of Groove Mifled

- - Round lren

.|

B

Maloy &Sonsbd"

JIEF.
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The envelope must be weak enough to break up at the muzzle of
the gun and releagse 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 & 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 iz essential that case shot should not rotate, they have no
driving band. Some case shot, such as that for the 1h-pr. described
below, have at the base a copper band, which is intended to act as a
gas-sealer, and which takes the rifiing like a driving band, but such
projectiles are specially designed so that this band does not causé
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 T % ., 10-pr, BL.

Mark IT ,, .,  D-inch howitzer.
Mark I ., .+ B-d-inch howitzer.
Mark IT . 2°95-inch Q.F.

Note.—The bodies of case shot are not painted; they must be
oiled to prevent rust.

{asE SHor, 13- AND 12-Pr.

The Shot, B.L., B.L.C., or Q.F. Case, 15 and 12-pr., Mark ¥V, i8 for
use with the following guns :—

B.L., 12-pr.

B.L. and B.L.C., 15-pr. Land Service.
Q.F., 15-pr.

Q.F., 12-pr. 3 . 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 béing 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 iuto a shallow recess.
Inside the body are two steel segments, and in rear of them, resting
loosely upon the base, is & wrought-iron or mild-steel dise. The body
contains mixed metal balls (34 per 1b.), the intexstices being filled
with clay and sand. The top is closed by & mild steel disc, over
which the body ig spun and lightly soldered.

Aetion.—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 Ioogse 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.

(B 11123) P2
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Case shot, B.L., 30-pr. and B.L., 4-tnch.—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),

Smor, B.L. Casg, 4-1vcH.

The body is of tin, in three longitudinal pieces, lap-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. 8ix studs of soft metal are fixed round
the exterior in front of the copper ring to act as stops in leading.
The top 18 of sheet iron, finned, fitted mth one handle attached by

Fig. 49.
SHOT, B.L. CASE, 4-INCH, MARK 1.
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two staples, and is secured by the fringed end being bent over on it
and soldered.

Inside the case there is a loose dise, three segments, and mixed
metal bullets.

(C'asE SHoT, 6-INCH AND 5-INCH.

The case skt for the B.L., 6-tnch 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 Smor For B.L., 9 '2-1vcH.

The case shot for B.L.. 9 2-inch is of the same type as those for
the H-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 SIOT, MARK I, FOR B, H-INCH,
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Psper SuoT.

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 only (except when special
permission 18 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-
maché.
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Fig. 51.

$HOT, B.L. OR Q.F., PAPER, EMPTY, 6-INCH, WITH BUNG, WEIGHT,

FILLED, 120-LB,
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TasLe No. 24.—Shot, B.L. and Q.F. Case.

Calibre,

|
10-inch |
G-inch '

12-inch (Light) ...
9-2-inch
R-inch

R B N e S
§-inch ..

5-inoh Mowitzor
Do. ]

30-pr. . . [
|

4-inoh . ‘

12-pr.

. #
B4 &
E .5§° o
S| g8 | 3

s% ) §

1 l Q
Ins.
1, 4574 h1-s8
T°| 7980 |9-93
1| 4853 |0-08
1| 4523 7-89}
| 4792 [7-89
1| 4226 |5-94
1| &/0/08 | —
T | 4376 | 405
1| 8234 |4-95
11| 9515 |4-97
1| — |39
I| 4285 |39

5146

I {8108 2-96

13-91

14-9

11-45
9-45
85

828
§28

207

433
185

314

414 |

Contenta,

B-oz. pand shot
Do.
Do.

4-0z. sand ghot

Do.
2-02. sand shot
Mixed metal

balls (14 per
1b.)

Do.
2-0z. sand shof;
Mixed metal

balls {14 per
1b.)
Do. (1684 per1b.)

Do. {34 per Ib.)

e e oo SNO';L

[LRCRN

Y P—
=ER
ad

M s
%53
S |=z
2( 8
2] 6
21 6
21 6
1 3
l_
1] &
) —
1] 6
1] 6
1{ 3

Approximate
Weight of Balls,

Wei

833
coo

25 0
1218

ght,

Remarks,

fitted with holo for eycbolt.

No hole for eyebolt,
Fitted with hole for eycbolt.

}St.aybolo up the centre, and

Copper ring at baso.
Da.

Do.
Do.
Do.

Do.

Copper ring at base fitted with
handle becomes Mark 1%,

1¢¢
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TarLe No. 24.—Shot, B.L. emld Q.F. Case~continued.

S e ) : /
- > ' Contents. ‘ g |= Sﬁ Waight.
A E i 1
Calibre. x| 93| § g | Balls. _8|mlo8| 4% Remarks,
. = go S 5 | S——— ' -] 553 g.,g’ S
&S g | ! i 2 & s I.ZO:% <, |
a | No. Nature. &% -~ \
-i . EER —— — _ - =
| |
12-pr. ... I} 7870 Same as Mark T : Cop'f:; ring at base, fitted with
B dle.
15-pe. or 12-pr. ... 11| 8235 | 2:9 8.9 | 300 Mixedmetalbells 3 |1 | — | 81312 8! 0 6 | Corrugated in three pieces. For
} (34 per 1b.) 0 - - [ use with cordite. »
Do. LIV 8738 | 297 | 9 290 | Do, do. 2 |1] — — |12 14 — | Basesorewed to body. e
Do. ... IV*| 10283 | This |is Mark IV |with two partial | perfofratijonsin| base folr N.8, |
Do. V{ 9815} 2-98 | 89200 | Do.{34perlb) | 2 (1| — | 8 913 4 — | Base pressed into recess o
11027 ' . | body.
10-pr. ol — [ 11021 |2-72| B-3! 211 | Do. do. 2 (1] — | 86 8]10 O -~
. Mixed metal—
- 140 (28 per Ib.)
2<956-inch Q.F. ... I{ 15804 2-941 11-65 356 |4 170 (34 perlb.) ¢3 |- — | I1 4 (16 O —
- | 45 (38 per 1b.) |
Do. . XL | 11979 | 2-94]| 10-45' 404 “(4lperlb) 8 |-| — | 91216 0| —
Do. LI 16009 | 2-941) 9-23] 330 (4lperlby 6 (- — | 8 0|13 O —
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Proor Suor,

Proof shot are of forged or east steel, cylindrical in shape, go that
they shall not penetrate too far into the butt.

They have the same driving band, and are of the same weight as
the Bervice projectiles.

Saor, FLar-Heapep | N |,

Shot, flat-headed, are similar to proof shot, but are made of east
trom,

They are used for firing full elevation rounds at gun trials on ships.

They are issued for all Naval guns, 3-inck to 15-4nch,

SECTION (“F.”) PRACTICE PROJECTILES.
Pracrice Over Sea Rawnges.
For practice over gea ranges the following projectiles are used :(—

(1} Practice shot as a rule.-

(2) Common-pointed practice skell of cast iron filled with salt,
until existing stock is uged up.

{3) Old Palliger shot .. ra }

{4) Old A.P. shot rs No longer required and sen-

(5 Old common shell ﬁ]led§ tenced for practice.
with salt ..

(6) Service shell, emptled 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 wili
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, te
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
beth 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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Pracrice oveEr Lann Raxces.

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 & dowlas bag; 7-dram primers are used. (See
Fig. 52, which shows an empty cast-iron shell for the B.L., 60-pr.)

Fig. 5%

8HELL, B.L. COMMON, 60-IR, MARK II, CAST IROK.
(FOR PRACTICE.)

Scale 1.

SueLL, FiLiep Prres anp PowDer.

The B-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 & shalloon bag; 7-dram primers
are placed next the fuze-hole. They are for use in temperate clinates

only.
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Fig. 33.

PRACTICE SHELL FILLED WITH FPITCH AND POWDER,

______ Plug, fuze-lole,

~ = == T-deam primers,

= = = = Riowing charge.

e = = Bitch,

g |

SpELL FoiiEn wiTH SMOKE-PRoDUCING ('OMPOSITION.

A new design of practice shell has been introduced for the Q.F.,
4-5-inch howitzer.
The shell is intended to represent shrapnel.

SuELL, Q.F. Common, 4°5-mce Howrrzer, Marx I { L | .

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 stémmed in around a ceniral burater of R.F.G.2 powder
contained in a batiste bag, which is enclosed in a paper cylinder and
1s 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
I1,” is used. The fuze used is the T. end P. No. 82.



- Plag fuze-hole, 2-inch, No. 1,
Mark 11,

Silk loajp.
steel collar.

Glazed board disc.

Datirle hag stitched to glazed
Foard dise and filled with
R.F.G.? powder,

Composition heeswax,

Fine white paper discs.

Paper cylinder.

Emoke composition, alout 10
oz., stenimed in.

Choked with silk sewing.
Comnposition heeswax.

SECTION (G). MARKINGS ON PROJECTILES.
:(See also Regulations for Army Ordnance Services.)

A. PainT Magks.
(1) Teps :—
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.



ace page DISTINGUISHING MARK HOT AND AELL.
EMPTY. .
LYOD)TE. — .
Shrepnel.  Practive S-‘anel Cuwmslpd/ Cammon Shell. hncm Lom. Shell Camm Shell, ordl, Pointed Com Shel! A P.Shell A PShot Practice Shot. Prectice Shot.  Cese Shot C’S‘fecial Cage Shot
fﬂan or-&u—el Steel 1, Steal Stee /.H -lg + ’6-' ‘ﬁau Iron Balls. Chilled lron Ballg
£ ; Swiftsure. Mot to b painted.
b &
i It
3} i
Y 2f ;
2g 38 |
&@ g a :
FILLED
Shrapre/. Pl‘&cm Sbnapne/ Commw Shedf Ccmman Shell  Star Shell LYDOITE. Pamzed Can Shell .4 PSheI/ Whita Disc! i
Imn w&cw ron Withowt lué plaster. P/ugge =

Mamm amg La ,_.;,

Primer baing PLAN ;
|
|
|
|
I

RA, me ectiles coated with Jead sre not to be painted overthe lead coating, except as provided for base and shoulder.
Nava/ joctiles sustable for use with Q.F. 12 Pr ]2 and 8 cwt. Guns tobe paintaed /eed colour.
Projectiles fitted with @ Cupro Nicke! driving band have a white band )2'in wrdth immediately above the driving band.
/5 Pr Shrapnel shell bo to be painted lead, andf/ug! Black.
+ 3 pr an%& Pr Mark / Shrapnel shell, bodies to bepainted lead colour.
e P
& Pointed common shell for Practice will be similarly marked.
¥ Kit Plaster reguired with NOJ Mark 1plug only.
4+ L YPrsctice projectiles (except t/vose referned to in footnote = « ), width of Yellow band to be 2 jnches for 6 inch and over, and
linch for under 6 inch to 3
Common Preoctice shell filied mt.h Pitch and Powdan or with smoke pr-oducm; mixture to rapresent shrapnel will
¥ \have in addition two yellow bands. The bands will be linch wide and linch apart for Einch shell, and 4 inch
1w1de and £ inch apart for shell befow 8 inch.

Prgjectilas B.L. 12 inch and /35 i/nch will be stenoifled © in 3 places eu;ua//y spaced round the ,org;ect:/es
to jndicate centre of gravity when filled.
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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 hody.

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. shrapuel, Q.F., 13- and 18-pr., Marks IT 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 vrojectiles of strengthened design introduced
for Mark X1I gun to have letter “ Q  after numeral.

Shell prepared to take mﬂht tracer to have “N.T.” after

numeral.
f
Description. i { . Additional Markings,

T3EREOME o e et m S ] .
12-inch.. danf
9-2-inch lydd:te and pracilce shot “H"or “L."
¢-inch howitzer J
4-inch . '
G-inch . aaa aas e G008 wew }" G;unn or “HOWit.z{'r.”
S-inch ...
10-inch, Marks VI to VII g'ums f “ o
7-5-inch, Marks III to IV% guns ... .| | Specil
12-pr. (Land Service) ... 12or6 cwt., as the case may be,
12 and 14-pr. in Naval Service, suitable Sl

only for 12-pr., 12 and 8 cwt. guns 12-pr., 12 and 8 cwt.
12 and 14-pr., suitable for all 12-prs., and “12- and 14-pr.”

12-pr. guns .
G- snd 3-pr. annealed shell ... ... .. YAY
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(7) The word “sand” or “salt” to be stencilled on the body
in white paint if a shell ig 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. :—
{@) The word * fuzed " if the shell is fuzed.

(b) The monogram of the filling station. (See para. 42,
Regulations for Magazines, &c.)

(¢) The date of filling.

(@) The nature of powder with which filled, eg., P., Q.F,,
L.G. (except shrapnel shell).

{¢) 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 eap covering the fuze will be painted red.

Fuzed A.P. lyddite will have the “ plate cover ” painted
red.

(#) Projectiles for B.L., 12-inch, 13-5-inch and 15-inch
will be stencilled 8 in three places equally spaced

aronnd the projectiles to indicate the centre of gravity
when filled.

(9) The following markings will be stencilled on projeetiles designed
to take day tracers :—

Distinguishing mark.

D When a projectile is fitted for day tracer but
18 not filled with tracer liguid.

]D When a projectile is fitted for day tracer and
filled with tracer liquid.

(10) The following markings will be stencilled on projeetiles
designed to take night tracers :—

m When fitted with night tracer,
m When fitted for, but not with, night tracer.

T.F. When fitted with combined tracer fuze.

/':? Y\ When fitted for, but not with, combined tracer fuze.
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(11) If for Colonial Service :—
“ AN for Australia, (Naval)

Y e 5 (Land.)
“N.Z.7 ,, New Zealand. (Naval)
UNAZL” . L, - (Land.)
“(ON.” |, Canada. (Naval)

- SR (Land.)

<P, ,, 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 *“ 5" in white paint, and also the monogram
of the station.

(14) Shell which have been examined as to condition of bursting
charge, &ec., will be stencilled ““ Exd,” date of examination
and the monegram 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. Mapxings STAMPED ON PROJECTILES.

The markings are generally stamped on the base, but in the case
of fixed ammunition the markings will be found on the bedy 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 “T."" = denoting Heavy or Light Shell,
(6) “C.8.” or “F.8.” = denoting Cast or Forged Steel.
(7) “AP.” = 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 amow “ A” and various
work marks in definite positions by the inspectors,
The work marks generally consist of one or. more letters,
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Fig. 55.

MARKING STAMPED AND STENCILLED OX COMMON-POINTED S8HELL.

Stencilled.

12-IN.H
M¥ - TIT
DEAD WT
FUZED

\a4
2-09
P

N

White band denoting steel.
Red tand denotiong ** Glled.”

Callbre of gun,
With
" H " for heavy shell. } white
paint.
Mark of shell.

4

Dead weight {on back),

11 shell {3 fuzed. 1
Monogram of flllng station, |
Date of filling

Nature of powder, “P" }
mixtore.

With redd paint.

Naval Service,

1

Calilire of qun.
Date of completion.

Mark af shall,
“H* for beavy shell

08" for cast stevl.

Manufacturars initinls



12-INH
MK VA
DEAD WT
w
3-12
L.G.

e

—

a2 H

(8 11123)
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Fig. 56,
SHELL.

Stencilled.

Calibre of gun. §

*H " for heavy | With
shell. white

paint.
"*A " for 4-calibre head.

Mark of shell.

Dead weight.

[“W" monogram
1 filling station.

Date of filling,

Nature of powder.
(Large grain.)

White Yanid.
Red band.
White band.

Ti shell is fuzed.

Naval Bervice.

of

MARKING STAMPED AXD STENCILLED ON CAPPED ARMOUR-PIERCING

Calibre of gun and
Mark of shell.

Manufacturer's
initinls,

“Il” for hen\rf,

L for 1ight shell.

"F.8." for forged
ateel, *C.8." for
cast steel,

Date of completion.

Denoting armour-
piercing shell.
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Fig. 57.
MARKING BTAMPED AND STENCILLED ON SHRAPNEL SHELL.,

Btencilled.

Red tip denoting ehrapnel.
Red band denoting filed.

Nature of gun. . s
Mark of sl } An whitepain,

Monogram of filling ntat-ion.} Red paiut.

2 - |4 Date of filling.

Callbre of gun,
Mark of ghell.

F.5.=Forged steel.
Manufacturer's Initiats.

Date of completlon of mannfacturs.




(11T &)

zb

MARKING STENCILLED ON LYDDITE

Fig. 58.

SHELL.

80 Pr 6 IV-GUN QF 12814
e T METT A MK 7
Dead Wi Dead WE Deaa W§
N N N
’ 2% W
12-6 - 1t 27- 4 - 08 We-2-3-42 W 2-4-/4 w278 -0
<L ia OF With 7 Dnam L£XPL DR EXPLORSTNT EXPLORSTNT
EXPLDR EXPLORS PELLETS (F2=51 O
T y74 Lot~ 39 Lot 46 Lot - 16
Lot <46 Lot 42 <0 .
E I — /= = ] £ \
1 ] | S N S—

£¥e
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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 emply 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.

(8) 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 & bag) and a red “disc” (meaning that the
ghell 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, QF. AND QF.C.
PROJECTILES FOR TRANSPORT AND STORAGE.

TaBLE 25.
]
| How packed for
Nature of -
Nature of Ordnance. Projectile. | ]
| Transport. Storage.
(8) Naval and Land Service.
(i) All natures ... oo “Fixed” am-| Boxed | Boxed.
munition
(ii) B.L.. Q.F. or Q.F.C., Common pointed | | } ’
5-inch and under ... Armour piercing '}Boxcd ' LA NREUFLEIES
(iii) All natures ..., Star shell .... Boxed | Stored in bulk except
! 8-inch spherical which
] ¢ are boxed.
‘ (b) Naval Service,
Q.F., 4 7-inch, B.I.and | [ Lyddite com- |
Q.T.. 4-inch mon, if fuzed | »Boxed | Boxed.
Q.F,12-pr.and 14-pr. ...| L Shrapnel ... '

(¢} Land Service.
(i) All natures in Horse, | All natures y
Ficld and Heavy ]
Batteries,  except
B.L., 60-pr. l
{ii) B.L.,6-inch Howitzer | All natures ..,
in Siege and Terri- I
torial Artillery
(iii) B.L., &-inch, 4-inch, = All natures i
10-pr. and 2-75-inch, F Boxed Boxed.
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 ! All natures ...
Q.F.,15-pr.,and B.L., ;
12-pr, iJ




TapLE 2D0—continued,

.‘ How packed for
Nature of

Nature of Ordnance. Projeotile.

Trausport.| Storage.

{¢) Land Service—oontinued.

(v) B.L..60-pr.,in Heavy | All natures ... b In slings or boxes,
Al | | slings

{vi) B.L.C., G-inch, in | AN natures ../ Org In slings or boxes.
Siege Artillery | | Eopes

{vii) B.L., 5-inch Howit- All natures ... . Shells which on mobili.
zer in Tervitorial Ar- | | zation will be carried in
tillery : : | 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
| : bozes. Of the shells
| which are stored by
A.Q.D., and are not
ineluded in the above,
50 per cent. will be
i stored in slings or
boxes, and the re.
wainder in bulk.

| ‘ l'” Boxed or in bulk when
(viii) Q.F., 4-7-inchand | T.yddite common Boxed | | stored hy A.Q.D.
under in Fized Arma.  plegged In bulk when in R.A.
ments charge.

ProTEOTION OF PROJECTILES WHICH ARE TRANSPORTED AND STORED
N BULE.

The following projectiles which are transported and stored in bulk
will be protected as follows :—

Naval Service.

(@) 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 wreneh 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.”

{(¢) All BL. 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 fuzed A.P. lyddite shell have the fuze protected
by the “ Plate cover.”

(&) Transport and storage of shells fuzed with base fuzes.—Shells
fuzed with base fuzes No. 11, Marks I and II, without  Fuze
protectors,” must never be placed, either temporanly or per-
manently, with the point of one against the base of another,
and the fuze protectors should never be removed during
transport 50 long ag there iz the least risk of the point of a
projectile coming into contaet with the base of & shell having
a base fuze. Special precaution will be taken to prevent
movement of base fuzed shells during transport.

SECTION (I).—DRILL SHELL.

Drill shell are issued for B.L. guns, 30-px. to 15-inch, and for 5°4-inch
and 6-inch B.L. howitzers.

No more drill shell for the B.I., 9°2-inch will be made. Where
drill shell are not already provided for B.L., 9'2-inch guns, omne
Service cast-iron, common, noge fused shell per gun will be set apart
for driil purposes and marked “ Drill ” in one-inch white letters round
the nose, so a8 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 ¢wts., 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-inck, and for the
5 4-inck howizer are made of cast iron, fitted with gunmetal bands
to prevent injury to the rifling in loading and wunloading. The nose
is bushed similar to the common shell and the base is fitted with a
gunmetal plug bollowed 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.

Skell, B.L. drill, 6-inch howitzer, Mark I1, are similar to the above,
but are fitted with a steel plug instead of one of gunmetal.

The shell, B.L. drill, T-B-inch, Mark I, and the Skell, B.L., or Q.F.
drill, 6-onch, Mark V | L| (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 lower metal band 18 bound with
gpunyarn 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 deseribed in pare. 12353, L. of C. in War Material.

The Mark LV drill ghell for the B.L., 6-inch gun had a rope grummet
instead of the frapping of spunyarn. '

Existing B.L., 6-inck, Mark 1V, drill shell will be bound with spun-
varn locally and 2 | * | 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, 59.
SHELL, B.L. DRILL, T-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 ghell 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 closed by a large gunmetal screw plug which is recessed, a
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bridge being formed aeross the recess for the extractor to engage
with when withdrawing the shell. They are fitted with two gunmetal
hands—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 18 formed round the junction of this gnnmetal 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 wanufacture 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 ™ ig used for drill purpeses with
the B.L., 9-45-inch howitzer.

Drill shell for the 4°7-inch, 4-inch and 6-inch Q.F. guns {(see also
Shell, B.L. or Q.F. dnll, 6-inch), also the 5-inch B.I.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
ghell ; the front end of this bolt screws into & gunmetal nut which
forms the point of the shell.

The base is of gunmetal, having a recess in which iz 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.

Skell, Q.F. Drill, 12-pr., Mark I1.

" 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 inereased
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.
Brinps.

The fact of a fuzed shell failing to burst may be generally attributed
to somse 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
ghell with 2 high velocity and a small angle of incidence, since a heavy
body moving at & 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 :—

B {
EE Due to Sheil, Due to Fuzes.
(1) Empty, or shell not properly filled. (1) Fuze not properly prepared.
{2) Damp bursting charge, {(2) Fuze used in & gun for which it
(3) 7-dram primery omithed. was never intended,

{4) With shrapnel, & dirty or defective 1 (3} Defective fuze.
ghrapnel primer, {4) With grare fuzes, angle of descent

(#) With lyddite, damp or defective too slight, and shell not sufficiently
exploders, [ checked on graze.
PREMATURES.

Premature explosions are even more serious than blind shell, and
it 18 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 ghell through a flaw, It may
also be due to the jgnition 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 :(—

{@) 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 Wlthstand
the pressure acting on the base, bulge ontwards.

These two forms of distortion are termed * set in ** and * set down ”
respectively.

It appears to be conclusively proved that prematures may oceur
irom 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 hags has
been demonstrated on several occasions when shell have been fired
without them.

With time fuzes, apart from defects of manufacture, a premature
may oceur 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 medern
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 sction.

With direct action fuzes prematures are less likely, and the cause,
if one does oceur, 18 more obseure.  Placing a dise of tin foil under the
detonating composition was found to have a great efiect in preventing
prematures.

Base fuzes have introduced additional canses for prematures from
failures due to a weak fuze, or from the penetration of gas into the
ghell 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 clagses :—

Due to Skell. Due to Fuze.
{1) Bad lacquer. {1) Fuze not properly prepared.
{2) Grit in shell, (2) Fuze used in a gun for which it
(3) Burmster bag omitted, was nover intended.
(4} In shrapnel, a rusty #in cup. {3} Defective faze.
{5) Weak or defective shell. | {4) Penetration of gas throngh or gver
(6) Shell not properly rammed home, the fuze,

{71 Obstruction in the bore,
{8) Oil in the hore.

SECTION (K}.—STORES USED IN CONNECTION WITH SHELL,
Baas, BURSTER, -

Bags, burster, are used with common, common-pointed, and A.P.
ghell, 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
shoek of discharge.

The burster bags for common-pointed shell are also made of dowlas,
with a neck and shoulder of shalleon.

Tor armour-piercing shell the burster bags are made entirely of
“lasting cloth,” & 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 met with. :

Burater bags for shell filled with * pitch and powder ™ are made
of shalloon.

Burster hags 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,
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The following shows the marking on burster bage : —

R+ L RtL
1 I1

4-in. 9 %-in.

B.I. or Q.F. B.1.
Common Armour-
Pointed. Piercing.
Heavy. Marks T Lo
IIT Shell.

Bags, PrivER, T Drams.

Bags, primer, 7 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 fil} up the shell.

Priver, SHRAPNEL SHELL, Marg TII.

This primer is made of brass, golid at the top, with a conical cup-
shaped recess ; the bottom of the eup is perforated with three small

Fig. 61,
PRIMER, SHRAPXNEL SHELL, MARK T,
Full Size,

A Leather washuir,
— =&t 1t threads per inch,

— 0 MG powder.

o & Shalloon dlsc.

= = = —% DBrass waslher ‘Cld-juch thick,

holes, communicating with loose powder, with which the body of the
primer is filled. The bottom is closed by a thin brass washer coverced

with shalloon,
There iz a slot in the head for the screwdriver, and a leather

washer iz placed under the shoulder.
The Mark II had a smaller head, and had no leather washer under

the shoulder.
Wabs, Fuze-HoLk.

Wad, fuze-hole, G.S., Mark III is made of papier-miché, and
has a hole in the centre covered by a thin dise 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.T., 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.



253

Wad, fuze-hole, 2-inch, Mark I | N | is made of millboard gimilar
to the Wad, fuze-hole, G.S., Mark IIT, but larger in diameter, It is
used with Naval shrapnel having the 2-inch fuze-hole.

Fuze Prucs.
Plugs used with Nose-Fuzed Shell.

Plug, fuze-hole, G-8., with loop, {For all shell with G.8. gauge

Mark T (except lyddite), carried in

limbers, &e.
For all shell with G.8. gauge
{except lyddite}, not carried
. in limbers, &e.
Plug, fuze-hole, G.8., without] G.8. plug with flange and washer
loop, Naval. for old common shell in N.8.

Plug, fuze-hole, G.8., without
loop, Mazk T.

45-inch howitzer and above,

except those taking Nos. 18

and 44 fuzes.

: Steel plug, used with empty

Plti%;.riu?-hole, Special, No. 2, { lyddi%:e shell to protect nose.
(Special to India.)

Plug, fuze-hole, Special, No. 3, | For all lyddite shell taking

Plug, fuze-hole, Special, No. 1,

For lyddite shell, 2-75-inch,
Marka I to III. {

~

Mark 1. Nos. 18 and 45 fuzes,
Plug, fuze-hole, Special, No. 4, [For Mark I lyddite shell for
Mark 1. Q.F., 3-pr.

Plug, fuze-hole, Special, No. 44, [ For lyddite shell, Q.F., 3-pr.,
Mark I. { except 3-pr., Mark I shell.

Plug, fuze-hole, 2-inch, No. 1, [ Forshrapnel for B.L., 2 75-inch,
Marks I and II (Mark I white Q.F., 18- and 18-pr., 4-5-inch
metal ; Mark II, forgeable howitzer. ~ Common shell,
alloy). ~ 4-5-inch howitzer.

For all shrapnel having 2-inch

Plug, fuze-hole, 2-inch, No. 2, gauge ;except B.L., 2 75-inch,
Marks I and I1. Q.F.,13-and 18-pr., and Q.F.,

4*5-inch howitzer.

Plug, fuze-hole, G.S., with loop, Mark I | L| is a conical plug
without shoulder, having a square hole in the head to take the G.8.
key, and a loop of tarred white line about 1} inch long; the loop
facilitates extracting shell from limbers.

Plug, fuze-hole, G.8., without loop, Mark I | C'| differs from the
above in having no loop.

Plug, fuze-hole, G.S., without loop, Naval, Mark I | N | has a
flange ‘19 inches wide, under which is 2 leather washer, soaked in
ozokerine, to make a water-tight Joinf.
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Pruas ¥or LYDDITE SHELL.

Plugs, fuze-hole, Special, No. 1.—The latest mark is Mazk IIT; it
18 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 111, 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 eannot 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 pluge are known
as Mark 1.*

It was the introduction of stabbing the plugs that rendered kit
plasters unnecessary.
Fig. 62.
PLUGS, FUZE-NOLE, SPECIAL, No. 1,
MARKS Ii AND IIL MARK L¥ MARE I,
A

Plug, fuze-hole, Special, No. 2, Mark I | 8.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 Iig. 63.)

Fig. 63.
PLUGS, FUZE-HOLE, SP¥CIAL, NO. 2 | 8.I | .
Scale full size.

. A

)
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Plug, fuze-hole, Special, No. 3, Mark I | C'| is made of the same
metal as the Plug, fuze-hole, Special, No. 1, Mark III {free from any
srace of lead) ; it is used with lyddite shell that are intended to take
Fuzes, percussion, D.A. Impaet, Nos. 18 and 45.

Fig. G4,
PLUG, FUZE-HOLE, SPECIAL, NO. 3, MARK L
Secale Full Size

Plug, fuze-hole, Special, No. 4, Mark I | N | .—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 | N|.—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. 194,

Plug, fuze-hole, 2-inch, No, 1, Mark II | L|.—Thiz plug is
made of * forgeable alloy ” to the form ghown in Fig. 65.

Fig, 65.
FLUG, FUZE-MOLE, 2-INCH, NO. 1, MARK II | L |.
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Plug, fuze-hole, 2-inch, No. 1, Mark I | L | is made of white
metal. The top is convex, and projects over the serewed 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 | C'| is made of “ forgeable
alloy ” to the form shown in Fig. 66. It has a longer stem than the
No. 1, Mark IT plug; it is used with shrapnel shell having the deep
fuze-socket.

Fig. 66,
PLUG, FUZE-HOLE, 2-INCH, NO. 2, MARK 11 | C|.

L

Ping, fuze-hole, 2-inch, No. 2, Mark 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 shounlder ; the set-screw in the nose of the shell, when
screwed home, has a tendency to damage the thread of this plug.

Pruces UvsED wiTH Base-FuzeDp SHELL.

Plug, base, shell, No. 1, [ For filled shell taking the large base fuze,
Marks I and IL except No. 16; 6-inch, and above.
For filled shell taking the medinm base
Plug, base, shell, No. 2, 1 r caeY:
Marks 1 to TV, fuze, 12-pr. to 5-inch (2 95-inch double

shell}.
Plug, base, shell, No. 3, [ For Q.F., 3- and 6-pr., practice plugged
Mark 1. L sheil.

[ For empty shell (C.P. and A.P., 6-inch
Plug, base, shell, No, 4’1 and above), also old C.I practice

RN _ C.P. shell.
Plug, base, shell, No. 5, [ For empty shell, CP., 12-pr. to 5-inch

Mark 1. "\‘ {also old C.I. practice C.P. shell).
Plﬁl};{a;e’ shell, No.6, J’" For sheil taking No. 16 bage fuze.

= Or shot (metal), preserving night tracer

Plug, base, slell, No. 7, recess for all shell, except Q.F., 3-pr.

Mark I P

: and 3-inch.

Plug, base, shell, No. 8, | Or shot (metal}, preserving night tracer

Mark 1. recess ; Q.F., 3-pr. and 3-inch.

Plugs, base, shell, No. 1, Marks [ and 1I, 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.
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The Mark II plug is longer and hesvier than the Mark I; if was
introduced to conform with the new design of base fuzes (i.e., No. 11,
Mark V and No. 15, Marks IT and TID).

Fig. 67.
PLUG, BASE, SHELL, X0, 1, MARK IL

% jrll'i}l

Prue, Basg, SmrLy, No, 2, Marxs I to IV,

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 TIT plug is {5 of an inch longer than Mark II; it was
introduced with the Mark VI No. 12 medium base fuze.

The Mark TV 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 Nog. 11 aNp 12 Base Fuzrs T0 BE USED AS Pruas.

(@) 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.

(s 11123) R
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(b) For use in filled shell for Land Service. g
The above-méntioned fuzes when ordered to be used as
plugs in filled shell will be prepated 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 gize and dimensions.
Fuzes are to be stamped on the base with the word
119 EMPTY.S!

Plug, base, shell, No. 3, Mark I | C| is made of gunmetal to the
same external dimensions as the Hotchkiss base {uze.

Fig. 68.
PLUG, BASE, SHELL, XO. 3.

Plugs, preserving, fuze-hole, Hotchliss, Mark I is made of white
metal and is used for store purposes only.

Fig. 69.
PLUG, PRESERVING, FUZE-HOLE, HOTCHKISS, MARK I

Plug, base, shell, No. 4, Mark I | C| 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 | C'| 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 | C| is similar to No, 1, Mark II,
but is 0°17 inch shorter. It must be free from lead.

Plug, buse, shell, No. 7, Mark I | C'| is of metal, and is used to
preserve the tracer recess in shells taking the internal tracer.

Plug, base, shell, No. 8, Mark I | C| 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 muet be used in
galt-filled shell only.

SUNDRY STORES USED IN CONNECTION
WITH SHELL.

Adapter, 2-inch fuze-hole, Mark I | |, is made of aluminium,
screw-threaded externally below the shoulder to suit the 2-inch fuze-
hole gauge, and serew-threaded internally to the G.8. gange. It is
for use with shrapnel shell having the 2-inch gauge, to adapt them
to take fuzes having the G.8. 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-serew for securing
the fuze when screwed home.

Fig. 70.
ADAPTER, 2-TNCH FUZE-HOLE.

Section.

Adapter, drill, 2-ineh fuze-hole, 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.”

Boli, eye, lifting projectiles, small, Mark III, is made of wrought
iron ; it is used for raising to the loading position the projecliles
for the 9'2-inch B.L. to 13'5-inch guns, The Mark II belt, 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,
&e., with which the bolt-hole may be filled. (See Fig. 71.)

(8 11123) 242
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Fig. 71.
BOLT, EYE, LIFTING PROJECTILES, SMALL, MARKS IT AND TiL

Mark L Mark II.

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 basge of the shell,

For the size required for any particular shell, see Regulations for
Army Ordnance Services, Part 11

Grrummets, projectile, sels. ——PIO]BCt]lES having the gas-check form
of driving band are fitted with rope grummets to prmect 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 lanvard of tarred
line.

The older pattern grummets were spliced together and had to be
foreed on and off—one from the nose, and the other from the hase of
the shell,

When in position they are conneeted by tarred line.

The size of rope used varies from 13 inch to 3 inch, and, in the case
of the heavier natures, the rope in rear of the gascheck portion of
the driving band is larger than that in front, in order to give better
protection to the gas-check lip.

Protectors, projectile, were placed in 2 numbered series from 1 to 8,

No. 1 is now obsolete. The uses of Nos, 2 to 8 are shown helow,

No. 2, Mark IT to IV | N | B.L., 13*5-inch.

No. 3, Mark Ito III | N | B.L., 12-inch heavy.

No. 4, Mark IT to IV | C | B.L., 12-inch light.

No. 5, Mark TT to IV | C | B.L., 10-inch.

No. 6, Mark IT to IV | ¢! B.L., 9 2-inch.

No. 7, Mark I to IV | C| B.L.,, 8-inch,

No. 8, Martk Il to IV | C| B.L., BI.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, A.P. PROJECTILE.
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in slots at the top of the band. By engaging any two opposite stude
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-b-inch)
differed from the above in being provided with only two studs on
the strap bolts.

Protectors, projectile are issued to N.8. with uncapped AP,
and uncapped common-pointed shell. In the L.S. they are issued
with uncapped A.P. shell only. '

Protectors, armour-piercing projectiles | C | .—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 go 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, sez Regulations for
Army Ordnance Services, Part II.

Screws, preserving, eye-bolt, holes, small, Mark I | C' | 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 I | L{ are used for slinging
AP, 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.



Fig, 73.
SLING, PROJECTILE, B.L., 60-rn.
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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.,
S-inch howitzer, Mark I.—The strap
consists of two stout leather straps
with iron runners attached to an iron
handle covered with leather.

There i8 also a similar strap issued
for carrying B.L., 5°4-inch howitzer
projectiles.

Selvagees 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, °9). Length = '
g 4 (insideg:vhen Slszcg; -
@ | stretched straight). | .
Belvagees— l (3-thread yarn.) For projectiles, B.L., or
n. in. RML.—
29-inch ... L 29 to 30 6 | B.L., 6-inch.
36-inch o 306 to 37 | 12 ! BL, 9-2-nch, R.AML.L,
9-inch.
43-inch L 43 to 44 18 B.L., 10-inch, R.AMLL,
10-inch.
48.inch L 48 to 49 27 For General Service.
53-inch L| 531054

{ 26 | B.L., b-inch bowitzer.
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CHAPTER XII—-HAND GRENADES.
(Plate XLIIL)

Grenade, hand, No, 1, Mark I | L | 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 dise
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 pieric 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 stee]l 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 jeint, 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 sitk braid
tail one yard long. The handle fits inte a block of heech 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 hody 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 vellow.

To Prepare the Grenade for Use.

(1) Turn the cap to the right until the word * remove” 1is
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
stude 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” iz opposite
the indicating arrows on the body.

To Throw the Grenade.

(1) Unwind the tail and allow it to hang loose 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 L

Grenades for Instruction and Practice,

Grenade, hand, for instruction, Mark I dwmmy 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 | L | —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.



266

CHAPTER XIIT.—FUZES.

(A) GeneraL REmarks; (B) D.A. anp D.A. Derav Fuzes; (C)
D.A. Impacr Fuzes; (D) Graze Fuzes; (E) Tme Fozes;
(F}) TiMe anD PERCUSSION Fuzz-:s, (G) KEYS &c., UsED I8
CONNECTION WITH FuzEs.

(A.) GENERAL REMARKS ON FUZES.

Crasses oF-Fuzes; Influences affecting the rate of burning of Time
and T. and P. Fuzes; Fuze-hole Gauges ; Waterproofing ;
Marking ; Packing ; Storage.

Crasses oF Buzes.

The bursting charge of & shell is ignited by means of a fuze designed
80 48 to act at any particular moment during its flight, or upon or
after impact.

Fuzes may be divided into three classes :—

Direct Action.
. Direct Action Impact.
(1) Percussion Fuzes. { Grazs Achinh. b
Direct Action Delay.
(2) Time Fuzes.

{3) Time and Percussion Fuzes.

Direct action (D.A.) fuzes.—The direct action fuzes require a
heavy blow to make them act. There are no loose or movable parts
inside the fnze to move forward when the shell strikes. The head of
the fuze is fitted with a copper disc supporting a steel needle over
& 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 remeved just before loading.

The following percussion fuzes are known as *“ Direct detion” :—

Nos. 1, 3, 17 and 44

Direct action tmpact {(D.4.1.) fuzes.—D. A. Tmpact 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 dise 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 “ Diredt Action Impact” :—

Nos. 13, 18, 19, 194 and 45,

Graze fuzes.—Qraze fuzes are very sensitive ; their action depends
upon a movable pellet inside the fuze usus.]ly 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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Usnally these fuzes are required to act very guickly, before the
shell has time to risc after glancing off the ground.

In graze action fuzes it 13 necessary to make speeial arrangements
to guard against premature action which may ocenr :—

{1) During transport or handling, from jolts, accidental dropping,
jars in loading, &ec.

(2) After discharge, while the shell ig still in the hore of the gun.

{3) During the flight of the shell, befare 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 needie pellet cannot
move forward until they are pulled out.

Safety pins cannot be used with base fuzes, so, in these, other
special safety arrangementa are made, which will be understood from
the deseription 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 i3 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 eaused to withdraw by centrifugal force due to the rotation of the
ghell, .

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 of pelle.—As regards (2), on discharge, the shell
receives a violent shock which has a tendency to cause a rehound
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 s 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
spremature 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 serew 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 bedy 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 perenssion arrangement ignites a column
of composition on impact, which burns for a fraction of 2z second
before igniting the bursting charge, thus giving the shell time to
penetrate.

Example.—The D.A. Delay No. 10 Fuze.

Teme fuzes.—Time fuzes are constructed to act at the expiration
of an interval of time by the burning of a length of slow-burning
compogition, this time being regulated by the setting of the fuze
previous to loading. The composition is pressed hard mto a groove
in a ving 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 1s ignited either by
detonator being fired on shock or discharge, or by the rotary motion
of the shell cansing a detonator pellet to move on to a needle,

The following Time fuzes will be met with :—

Fuzes, time, Nos. 24, 25 and 30.

True anp Percussiow {T. anp P.) Fozes.

In addition to the time arrangement deseribed above, many fuzes
contain a graze percussion action in the same body, and are then
known as ““ combined ” or T. and P. fuzes.

The chject 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-Bankep ” T. and P, Fuzes.

The composition in the time rings is made to burn slowly, but
there i¢ 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, :

Tenston 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 & 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.”

(fus-escape hole.—It is essential that there should be a good escape
for the gas irom 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 ehapnel 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, & 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
18 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. HFuzes kept in a very dry or very damp
climate will burn irregularly, the cffect of extreme dryness being
to make them burn faster. Inecreased atmospheric pressure causes
fuzes to burn moere 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. Kach layer of the fuze com-
position must be raised to the temperature necessary for combustion
by heat transmitted from the burming layer above it. When the
pressure ig 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 effeet due to rapid
expansion 18 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 {th,
and all other T. and P. fuzes by 5';th.

The barometer falls about one inch for an inecrease of 1,000 feet in
elevation ; thus at 5,000 feet elevation the timme of burning of a
No. 80 fuze would be inereased by % and would therefore burn :—

22 + (& of 32) = 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 Jarge than in small guns, probably because the projectiles
from the former keep up their velocity better.

(Gavee or Fuzes.

Fuzes are designed to serew into the nose or the base of a shell.

Graze fuzes may be designed for cither the nose or base, but all
Dirvect Action, D.A. Irapact, Time, and Time and Percussion fuges screw
into the nose.

There are now four sizes of nose fnze-holes in the Service, the
(G.8.) General Service gauge (I-inch), and the 2-inch gauge; also the
special gauge for the 3-pr. Q.F., lyddite, and the Q.F.,, 1-pr, 14-pr.
and 2-pr.

With the exception of the Fuze, Time, No. 30, and the Fuze, D.A.
Impact No. 19 and 194, all nose fuzes below No. 80 have the G.S.
gauge, and all T. and P. fuges No. 80 and above and Time No. 30
have the 2-inch gange ; except 1-pr., 1}-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, 194 and 45.

The above fuzes are nsed with lyddite shell fitted with T.N.T.
exploders.

Marking stamped on fuzes— All fuzes are now stamped with their
mark, lot number, maker’s initials, date, and distinguishing number.

- Lot number of ¢ fuse—T. and P. fuzes are manufactured in ““ lots
of 2,000, percussion fuzes in lots of 1,000,

WaTERrPRGOFING oF Fuzes,

All openings in percussion fuzes are coated with Pettman’s cement.
or waterproofing compogition to prevent the ingress of damp.

Waterproofing 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 & brass ** fuze cover,” which fits over and is soldered to the
bady. (See page 324.)

Fuze Cylinders.
Fuzes must be carefully protected from damyp or they will quickly
ileteriorate, <o they are packed in tin cylinders, the lids of which ave
soldered on. Each cylinder has a label on the lid showing the
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number, pature, 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.”

Group II. Division. I®

‘I FUZE, TIME &
PERCUSSION, No. 80,

(WITH COVER), Mark IIN

Ko of Lt {624.)

Mean time of bum- .
1 ing at rest" 21" Jszcs

Made by v_s.M/8 /09.
Packed by R.L/12/09./

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, withH Cap, No. 1, Marx IIT| L | .
(Plate XLIV.)

This fuze 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 dise, 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 & 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 3% 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 en the rim of the cap bent down on toit. (See Fig. 74.)

Fig. 74.
Seale 4.

© Thin Lrass dise.

* Capper cup,
Detonating compoaition.
- Tinkeil dise,

© Perforated copper wasler.

The R.L. cap is retained in position in the recess in the bottom
of the percussion chamber by means of the detonator plug.

Serew plug.—The serew 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
& 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.

Serew collar—The screw collar retains the needle dise in position.
It screws into the body over the screw plug; it has a slot eut 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 cub 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 dise, 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.

Action.—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 erushed 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 11 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 3% grains
of cap composition pressed in and covered with a brass dise 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 corVersions from Mark I, while the latter is a new fuze. Mark T
is ohsolete,

Issue—The fuzes are wrapped in brown paper, and issued five in &
tin cylinder; for 5-inch howitzer and 60-pr. equipment, only one
in a cylinder.

Fuze, PErRCUssION, DIRECT Action, witH PLug, No. 3, Mark IV | 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,

(8 11123) 8
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The Mark IIT 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. 73.
¥UZE, PERCUSSION, DIRECT ACTION, WITH PLUG, NO. 3, MARK IV.

Full Size.

— : AR~~~ -~ Safely plog,

===y === == Serew collar,
,' - mm e Needle dise, 032-inch thick, and steel
e needle.
______ Berew pluy.

------ Detonator plug wiah R.L. ¢ap (copper).
...... Body.
= == = =—= Dise of fine white paper.

- = - - - = H.F.G.2 gunpowder, 81 grains,

d 22 e e == Bhalloon disc.
y 7/’/’ ) B Dige af fine white paper.
4 4.4”‘ -------- Bottom plug.

Fuze, Peroussion, Direcr Action, DEvay, No. 10, Marx III | L | .

This fuze is sed 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 eap,
No. 1, Mark I1.”

There are a few minor differences, namely :—The recess in the
bottom of the percussion chamber only contains 1 grain of detonating
compoeition 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
from 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.(x. powder, retained in position by the bottom
plug, which is screwed into the bottom of the fuze body.
bottom plug has a central fire hole, closed on the lower side by a brass

dise spun in.

PUZE, PERCUSSION, DIRECT ACTION, DELAY, N0. 10, MARK 1T,

Fig. 76.

METAL: 1 IN A TIN CYLINDER.

The

Full Size.
- ORI e [
L J
—_"_—
3
P Brass dise, ~
— Tin foll dise. o
>
QYulvk mateh,  »
—_—————— ) Air space. oo
———
‘_____.._-———-—-—-_"_""-
- 4 Powder MG o
Brous dlee, e —
/
Menled powder pressed. -

Copprr suspeniding dise. =4

Aection.—The safety cap having been removed at the moment of
loading, the percussion arrangement, on impact, ignites the quick-
mateh 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 & tin cylinder.

Fuze, Pereussion, Direct AcvioN, wiTH Cap, No. 17, MARg ITT | L | .

(Plate XLV}

This fuze is used with all field and siege guns and howitzers whcn
firing lyddite shell, i.e :—

(» 11123)

B.L., 2'75-inch and 60-pr,
B.L.C., G-inch {siege).

Q.F., 4-T-inch (travelling carriage).

All B.L. and Q.F. howitzers,

s 2

[

T Y

Detonating composition.
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Parts~It consists of the following part: —Body, safety cap, safety
pin, needle dise with steel needle, screw eollar for needle dise, 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 iz 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 ont to take the needle disc and screw collar, and a small
central recess is screw-threaded for the detonator plug and R.L.
cayp.
PNeedle 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 dise is bored through the side of the body into the space
below the needle disc ; this hole 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.

A4 central five 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 & 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 wpon
by centrifugal force,

Safety cap.—The safely 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 bedy 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 dige 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 IT,

A
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 phig 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.

(€). D.A. IMPACT FUZES.

Fuze, PercussioN, D.A. IMpacr, No. 13, Marg V | C | .
{Plate XLVL.)

This fuze is used with heavy common Iyddite shell, t.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 75-inch.
Q.F, 12- and 14-pr., 4inch, 4 7-inch and 8-inch.

Description—The fuze consists of the following principal parts :—
Body, safety cap with securing pin, steel hammer with serew coliar
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
dises of tinfoil, held in position by a small screw collar.

Leading 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, snspended by means of a steel
shearing pin, is a steel hammer, the lower part of which 18 reduced
in diameter and is directly over the recess in the plug.

The top of the hammer ig also reduced in diameter ; over it fits a
screw collar ; & brass dise placed on top of the collar, and spun into
position, prevents the ingress of damp. The safety cap 1s of manganese
bronze, and has two T-shaped elots 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.

Aetion.—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 Mazk 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 111 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 Il fuze—This mark of fuze differs from Mark III in
having a thicker brass dise.

The Mark I fuze had the top covered with a paper instead of a
vrass disc.

The Marks I*, I'** IT* and IIT* fuzes are those which have been
altered to conform with Mark IV.
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" Fuze, Percussion, DA, Ineact, No. 18, Marg I1 | C | .
(Plate XLVIL.)

This fuze was introduced for use with common lyddite shell, in
the Land Service, for Coast Defence guns, Q.F., 12-pr. to 4 T-inch
inclusive. In the Naval Service with the B.1., 4-inch, Q.F., 12- and
14-pr., 4inch and 4 7-ineh,

This fuze, as existing stock is nsed 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 collay, stecl
plug and shearing pin, safety cap and securing pin.

Body—The body is generally similar to the Fuze, pereussion, D.A.
Impact, No. 13, Mark IV, but longer, and the lower part of the body
1s not screw-threaded. Tt 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 chember
and the magazine of the fuze ; this chanmel 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 15 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 thke inside with a
dise of shalloon and coated on the underside with Pettman’s cement,

Percussion holder—The percussion holder screws into the top of
the fuze. Suspended in this holder by means of a steel shearing pin
is & 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 serewed 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 safedy 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, Magx I | N | .

This fuze is used with Q.F., 3-pr., lyddite shell (except Mark I).
It is similar in design to the Fuze, percussion, D.A. Impact, No. 18,
Mark II, but is smaller.

Fuze, Percussion, D.A. Impact, No. 19, Marxks I axp IT | N | .

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 Fuzgs.

Fuze, Percussion, Q.F., 1-pr., MARrK L

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 botton is pierced by a fire
hole. 1In it 1s placed a detonator pellet, carrying the detonator and
having a channel driven with powder. The composition in the
dctonator 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 serew,

Action—On shock of discharge, the split collar sets back over the
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. 18.
FUZE, PERCUSSION, Q.F., 1-PR,
Seale = 3.
—_—— Needle.
—= Split callar.
) o — = Detonator.
L n
El' == Antl-boring pin.
L= Detonator pellet
ay | Rs 2
Syl ys
— —_ Washer.,
e—— — — Poper disc.

{2) Basz Fuzes.
(See Table of Base Fuzes, page 295.)

Fuzr, PErcussior, Base, Larce, No, 11, Marxk V | C |,
(Plate XLVIIL)

Use (see page 303).—The Base Fuze, No. 11, is used in the Land
Service with B.L., 12-inch to 6-inch; B.L.C., 6-inch; Q.F., 6-inch,
for armour-piercing shells without cap, and common-pointed shell
without cap.

In the Naval 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 serew 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 175
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 communieation between the underside of the ball and the hottom
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 holt 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.

Deionator 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.)

Scale 1.
i . %---f-1--=- Copper washer.
qrer |77 Beass dise,
"‘.- === Composition.
""" Copper cup.
== == Brass disc,

= === Four fre holes.

a circular groove in the body, assists the brass ball in sealing the flash
hoie from the detonater until the pellet 1s 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 formcd 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 serew-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 3} grains of
detopating 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 eircular 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 whick 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 brase 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 hored through the
body, communicating between the upper part of the recess for the
pressure plate spindle and the pereussion chamber, is & 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 & 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 ars
made of copper in one piece,

The plate is formed with a gas-cheek 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, serew-
threaded and recessed so as to fit over the pressure plate. It 18
pierced with four fire holes, intended to allow the pressure of pas
on discharge to crush in the pressure plate. When serewed 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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Serew 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
gnapped 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
throngh it and into the bedy.

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 the fuze.—This fuze 1s specially designed to avoid pre-
mature action. If the detenator is accidentally fired on the shock of
discharge, the flash is masked by the centrifugal bolt, by the flange
on the bhottom 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, and the small serew 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 from 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, Laree, No. 11, Marx 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, serew plug with
magazine, phosphor-bronze spring, and four screws.

Body.—The body ig threaded exterpally in a similar way to the
Mark V; the interior is hored out to receive the needle pellet and
threaded at the top fo take the screw cap.

In the centre of the base a hole is hored, 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 fitbed with a small spiral spring which
bears against the heavy end of the centrifugal bolt.

Needle pellet—~The needle pellet is cylindrical sad 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 works 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 serew projects
from the side of the bedy ; this prevents the pellet from turning round
in flight.

Centrifugal boli—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 balt, 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 serews 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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Protecting plate—The protecting plate is made of steel, perforated
with eight holes; it fits into a slightly undercut recess in the hase
the metal of the body being spun over it. It is intended to prof,ecé
the pressure plate from acecidental blows.

Serew 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.? powder pierced with a central hole. A recess is made in
the underside of the screw cap to receive the detonator (an R.L.
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,

Serew plug.—The screw plug is pierced with four fire holes te
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 smail 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 «piral 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 II1.

A few Mark TTI 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 I1.

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 I, and is still retained
with common-pointed shell for 9-inck R.M.L. high angle guns.
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FUZE, PERCUSSION, BASE, LARGE, NO. 11, MARK ).

instead of fitting into an 1 undercut reces

No. 11, Mark I

The Mark I fuze differed
slightly from the Mark IT in the
form of the recess for the
pressure plate, the shoulder of
which is not so much cut away ;
it i therefore not so sensitive,
since the pressure plate offers
greater assistance. (SeeFig.81))

CoNvERTED LARGE Base

Fuzes.

Most existing Marks I and
IT large base fuzes have been
converted to the Mark IV
pattern, by having protecting
plates fitted. When altered the
fuzes will bave a (*) added to
their numeral,

In these converted fuzes, the
protecting plate is screwed in,
s with the metal spun over it
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Fuze, PErcussion, Basg, LArcE, Browzg, No. 15 1 C | .

There are three marks of this fuze in the Service. They are made
of alnmininum bronze, and are uged in the Land Service with all eapped
armour-piercing shell, in the Naval Service with capped armour-
plercing and capped common-pointed shell, and may be used with
uncapped armour-plercing, and uncapped common-pointed shell.
With these fuzes, the bodies of which are of stronger material than
No. 11, there is less chance of the shell failing to burst through the
fuze being blown out.

Mark ITT.—The latest mark of the No., 15 base fuze is Mark 111 ;
1t 18 identical in construction with the latest mark of the No. 11 base
fuze, namely, Mark V. (See Plate XLVIIL)

Fig. 82,

FUZE, PERCUSSION, BASE, LARGE, BRONZE, XO. 15, MARK IL

—

[ ]

Mark II.—The Mark II fuze differs from the Mark I in being
longer, and the pressure plate has a gas-check lip 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
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into the screw cap from the top, and is covered with a perforated
brass disc, over which the metal 1s spun.

Mark I.—The Mark I is identical in construction with the No. 11,
Mark 1V fuze. ({See Plate XLIX.)

qun, Percussion, Basg, Laree, Bronze, No. 16, Magrx I | C | .
(Plaie 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.

(¢) The screwed cap closing the front of the fuze is longer, has.
mora screw thread, and is bored out in the interior to form
a coned seating.

(@) 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 agsisting 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, PErCcUssioN, Base, MeproM, No. 12 | C .

Use.—There are seven marks of thiz fuze, all of which will still
be met with. They are used in the Land Serviee 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 95-inch.

In the Naval Service with common-pointed shell for the B.L.,
4-inch ; and Q.F., 12-pr. and 4'7-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 VIF
| ¢ | .—The Mark VII medium base fuze is identical in construction
with the large base fuze, No. 11, Mark V, described op page 281.

(5 11123) T
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No. 12, Mark V1.

Fuze, Percussion, Base, Mediwm, No. 12, Mark VI | C | .—Asthis
mark of fuze differs in construction from the other hase 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, PEKRCUSSION, BASE, MEDIUM, NO. 12 MaRK VI
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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.



291

A recess 1s 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 pereussion chamber,
A smail 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 oh]ect of which is to prevent
any rebound or creeping action.

A hole ig 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 cylindrieal in form,
and fits into the hole in the detonator pellet ; one end is enlarged,
while the other ig 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 serews the gpindle,

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 i 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 piug 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 serewed 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 & set screw projecting into a slot cut in its side. In this
position the needle iz directly over the detonator in the pellet.

{B 11123) T2



Safety bolts.—The safety bolts are fitted with large flanged heads
they project through the holes in the necdle 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.

Serew cap and serew plug.—The top of the fuze is closed by the
screw cap and screw plug screwed together and prevented from
unserewing by a locking serew. They form a small magazine con-
taining & pressed pellet of R.F.G.2 powder pierced with a central
hole, A dise of muslin is shellaced to the underside of the serew plug
to prevent the powder working out through the four fire holes in the
piug 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 cap.

Aetion.—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 holt 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 miagazine, and are only released simultaneously
with the firing of the detonator on graze or impact.

Note.—VYery few of the Mark VI have been 1ssued.

Ture 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 1s
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 pesition over it,
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TreE Mare IV Fuze.

The Mark IV fuze differs from Mark Vin 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.
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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 Fuge, is similar to the Mark 1V,
No. 11, Iarge base fuze, but the shape of the centrifugal bolt is slightly
different, having the heavy end enlarged, and the pellet recessed to
receive it,

Tue Marx III Fuze.

The Mark ITT 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 s 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,
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Fuze, Percussion, Base, Horcrxiss, Marg IV | C .

Use.—This fuze is used with steel, and common iron shell, filled
with gunpowder for the Q.F. 3- and 6-pr. guns.

Paris.—It 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.
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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, iz 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 undercnt
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 rebhound of the pellet.

Serew 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 containg the detonator, which is similar, except in
dimensions and amount of composition, to the R.L. cap, deseribed
on p. 282. It screws into the rear of the screwed cap. The fuze is
lacquered externally.

Action,—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 eharge of the shell,

Mark III fuze—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 i8 weaker and i 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 IIT fuze, when converted to Mark IV pattern, will be
known as Mark II1*.

Fuzr, PercussioN, Basg, 9-45-mvew HowrrtzeEr | 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, 50 as to keep the needie central. The front
of the fuze is closed by a screwed plug with anvil and detonator. This
plug carries & screw cap at its front end, which holds a magazine
of loose powder; a lead washer is placed under the flange of the
head.

Aetion—On shock of discharge the brass thimble sets back,
straightening out the four clips of the stirrup spring; on graze or



impact the needle plugand 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, MARK I | L |.
Scale 3.
—= =% e Joose powder.
"_., Screw cap.
d
Serow plug ~—— e |. . 5holes filled with powder.
.~ Paper disec, :
] —~— Lend washer,
Detonator cap  —-— —3 by e — Anvil.
0 - —t [T . Anvil plug.
BTN == Thimble,
%
Tritonstggepaeilon. === ' - Stirrup spring.
Steel needie o - é
— — 4 clips.
PBrass cylinder == — i
Fn Lead washer.
Neeadle pl — =
ST — 3clipe,
Copper rling —— — — H\ =

5

Drill fuzes are either burnt out fuze bodies, or solid gunmetal,
of the same external dimensions as the fuze they represent; they
are hlackened, and stamped * DRILL.”

Drivt Fuzes.



TaBLE No. 27.—Percussion Fuzes used in Land Service.

‘Nose Fuozes.

The Fuges shown in Ttalics are Obsolete for future manufacture.

Parugraph
Fuzes, Marks. in List of Used with
Changes,
PERCUSBION. ORDNANOCR,
Direot, action, with cap, No. 1 I+ 6672
6740 .
9908 B.L., 60-pr. For common and lyddite shell
10172 B.L., 4-inoh, jointed, For common shell
10178 B.L., 9-45-inch howitzer. For lyddite shell
10322 B.L., 8-inoh, 30-owt. howitzer For
I¥* 10207 B.L., 8-inch, 25-owt. howitzer common
10322 B.L., 5-4-inch howitzor [L and lyddite | Tor service only with
B.L., 8-inch howitzer shell. ( lyddite shell.
I 5218 B.IL.C., 6-inch, on siege oarriago. For lyddite
9906 ghell
10087 Q.F., 4-7-inch, on travelling carriage. FYor
10172 common and lyddite shell
10322 Q.F., 4 5-inch howitzer; For lyddite shell
111 11347
Direct action, delay, No. 10 IIT 8871 B.L. 6-inch, 30-ow$. howitzer

B.L., 8-inch, 25-owt. howitzer

} For common shell, when specially ordered,

10€



TABLE No. 27.—Percussion Fuzes used wn Land Service—continued.
Nose Fuzes.
The Fuzes shown in Ttalics are Obsolete for future manufacture,

Paragroph
Fuzes, Marks, in Tast of Used with
| Changes.
— T : ]..._. —— ==
PERCUSSION—Conlinued. ORDNANCE—cOM IR ed—
B.L., 10-inch \
Direct-aotion, impact, No. 13 I* 10321 B.L,, 9-2-inch, IV to Vic
I*+* 11190 B.L., 9-2-inch, “B"” VI and VIc
1K 8630 B.L., 9-2-inch, IX
9620 B.L., 9-2-inch, X, Xv, X*.
9873 || B.L., 7-5-inch, II, JT*  For Iyddite shell with picric jiowder
9721 B.L., B.inch; VII, VII¥ ~ oxploders.
10172 B.L., 30-pr.
11* 11190 B.L.C., 6-inch
JIT 10321 Q.F., 8.inch
T11* 11190 Q.F., 4-7-inch
v 11100 -| RM.L., 10-inch, H.A, J
Direot-action, with cap, No. 17 .. 1 14561 B.L., GO-pr. 3
B.L., 2-75-inch, converted
B.L., 2-78-inch
B.L., 9-46-inch howitzer
B.L., 6-3ach, 30-owt. howitzer - ¥ ; p
I 14807 2| DL Ginch, 25.cwt. howitzor b 1 or, serviee and practice with
B.L., 5-4-inch howitzer yacite shell
B.L., 5-inch howitzer
B.L.C., 6-inch, on siege carriage
Q.F., 4-7-inch, on travelling carriage
ut 15107 || Q.F., 4-5-inch howitzer J



Direot-action, impaoct, No. 18

Direct-sotion, with Cap, No. 44
Direct-action, impact, No, 45

Baase, large, No. 11 ...

Bage, large, bronze, No. 15...

Base, large, bronze, No, 18...

- o

I*
11

15148
16037 .

8099
8315
12114
8652
9074
11873
12114
12114
12114
12114
14560

12834
13126
14560

16603
168265

%E‘ 44Zulcn;hm IT* For lyddite shell with T.N.T. Exploders,
Q'Fq 12-pr 120wt : ~ For Coast Defences.
Q.F., 3-inch—For H.E. shell.

B.L., 4-inch
B.L., 8-inch
B.L., 7-6-inch
B.L., 9 2-inoh
Q.F., 12-pr.
Q.F., 4-7.inch
Q.F., 6-inch

Base Fusges.

N

gi: igizzk } For uncapped armour-piercing shell.

| B.L., 9-2-inch, 1V to VIo ) .
B.L. 9 2-inch, IX j For uncapped armour-piercing and coninon

B.L. 0-2-inch, X, X*, X* pointed shell,
B.L,, é-inch, VII, VII*
B

QF,

R.

: 8-inch
WML, 9-inch, H.A. TFor common pointed shell.

For lyddite shell with T.N.T. Exploders.

'

L
L.C. For uncapped armour picreing shell.
F., 8-inch

*2-inch, IV to VIc )
2-inch, 1X For capped armour-picreing shell, filled
with gunpowder,

£0%



TaBLE No. 27.—Percussion Fuzes used vn Land Service—continued.

Basg Fuzes.
The Fuzes shown in Italics are Obsolete for future manufacture.
Paragraph
Fages. Marks. in List of Taed with
Changes.
PeRrCcUgsION—Ccondinued, ORDRANCE—condinued—
Bage, medium, No. 12 I 8100 )
8315 N
1‘1)3;; ]];E‘ ‘;)if;;h’ jointed } For common-pointed shell,
L., :
jag 12114 || Q.F, 4-7-inch. For srmour-piercing shell.
104 12114 Q.P,, 4-inch, ITT, TI1* .
v 12940 QF. 12-pr., 12_3 oy For common-ypointed shell,
v 13126 Q.F., 2:905-inch. For dovble shell, except Mark I.
V1 14463
viI 14560
Base, Armstrong, No, 9 I1 0193
8816 Q.F. 2-96-inch. For double shell, Mark L
IO 7008
8515
Base, Hatohkiss i) 74éo
3%? %g’ gg; } For common and stes) shell.
2314
Baze, B.L., 9-45-inch howitzer I 12355 B.L., 9-48-inch howitzer. For common-pointed shell,

F0¢
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TaBLE No. 28.—Percussion Fuzes used wn Naval Service.
Nose Fozes.
Paragraph
Fuzes. Marks. in List of Used with
Changes.
PEROTSIION. ORDNANCE—
Dircet-action, with plug, No. 3 11 10322 ( B.L., 13-6-inch, 1 to IV 3
B.L., 10-inch, 1I to TV* |
. < | B.L., 9-2-inch t For nose-fuzed common shell.
: l B.L., 6-inch, V1I, VIII
| 14% 11328 _| Q.F., 6-inch
B.L., 15-inch )
Direct-action, impact, No. 13 | I* 10321 B.L., 13-5-inoh, V
In* 11160 B.L., 12-inch
I 8630 B.L., J0-ingh
2620 B.L., 8-2-inch
9673 BL., 7-8-inch
8721 B.L., 8-inch
10172 B.L., 4-inch, VIT to VITI*
2 [ QF., 6-inch .- For lyddite shell with picric powder
11* 11190 Q.F., 4-7-inch exploders.
it 10321 Q.T., 4-inch, I to I1I*
QUF., 4-inch, IV
I1I* 11190 QF., 14-pr.
Q.F., 12-pr. 18 owt.
QF., 12 pr. 12 owt.
I\}’ 11190 | QF., 12-pr. 8 cwt.

cog



Tasre No. 28— Percussion Fuzes used in Naval Service—continued.
Nose Fuzes—eontinued.

Marks. in List of
Changes.

Paragraph l
|| Used with

PrrovssioNn—continued.
Direot-aotion, impact, No. 18

Direct-action, impaot, No. 19
Direct-action, jimpact, No. 194

Direct-action, with cap, No. 44

Direot-action, irmpaot, No. 45

1 — B.L., 4&inch, VII to VIII*

ORDNANOE—continued,
I 15148 B.L., 4-inch, VII to VIII* 3

Q.F., 4-7-inch |
Q.F., 4inch

| Q.F., 12-pr. 18 cwt. ‘
QF., 12-pr. 12 cwt.
16037 || Q¥ 12-pr. 8 owt. )

=

.

HE:JH
|

- Q.¥., 6-pr. Hotohldss
Q.F., 3-pr. 3-pr. Mark I,
i — | QF., 3-inch—For H.E. shell.

B.L., 8-inoh
B.L,, 7-6-inch

Q.F., 4-pr,
QF., 4-inoh
QX., 4-7-inch

Q.F., 14-pr. v For lyddite shell with T.N.T. exploders

90¢

16564
18283 } QY. 3.pr. For Mark I lyddite shell with TN.T, exploders.

QF.. 8-pr. Nordenfelt, For lyddite shell with T.N.1. cxploders, except

Q.F., 12-pr,, 8, 12, and 18 owt. - For lyddite shell with T.N.T. exploders.



Base, large, No, 11 ...

(eg11L T)

Base, large, bronze, No. 15...

~

vo Base, large bronge, No. 16 ..

*
1L

I1*
111
v

II

ITI

8099
8316
12114
8652
9074
11873
1211+
12114
12114
12114
14560

12834

13126

14560

15503

Base Fuzes.

For uncapped armour-piercing and

B.L., 13+5-inch, I to IV
common pointed shell.

B.L., 12-inch, VITI to X*
B.L., 10-inch, II to IV*
RB.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 uncapped common pointed shell.
B.L., 6-inch, VII, VIII, XI, X1*) For vncapped armour-piercing and

Q.F., 6-inch common pointed shell,

B.L., 15-i.noh 1 ‘

g‘}:" llgusmlich For capped armour-pieroing, filled with
BL. 10-inch gunpowder, and common pointed shel);
BL. 9-9-inch but can aiso be used with unoapped
B.L., 7-B-inch e

B.L., 6-inch, VII, VIII, XI, XI*/
B.L., 8-inch, XIT, For capped common pointed shell,

For armour-piercing capped shell, filled

B.L., 13+5-ineh, V with lyddite.

B.L,, 15-inch
B.L., 12-inch, X to XII }

L0E



Fuzea.

Prureossiox—eontinued.

Base, medimm, No. 12

Baso, Armstrong, No. 9

Basze, Hotchkiss

Tanue No. 28— Percussion Fuzes used v Navgl Service—continued.

Marks.

11
nx
v

V1
VIIT

1)

81

1>
v

Paragraph
in List of
Changes.

R100

8316

9474
11873
12114
12114
12249
13126
14483
14560

6193
8616
7008
86515

7490
8220
14682
9451
0814

N —— ——— i ————

'

Basg Fuzes—eontinued,

Used with

ORDNANOR—continuLd. . ‘

!
| B.L., d-inch, VII to VTII* 3

Q.F., 4-7-inch

Q.F., 4-inch

Q.F., 14-pr.

Q.1 12-pr., 18 cwt.
Q.T., 12-pr., 12 cwit.
Q.F, 12-pr., 8 owt.
Q.F., 12-pr, 4 cwt.

For comman pointed shell, cxcept Q.F.
4-7-iach, Marks 1, 1T and TIL

————

QF., 47-inch. For common pointed shell, Marks T, IT and ITT.

. : gg‘; } For steel shell, filled with gunpowdor.

[
[
v
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SCALE =
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—————————— Perforated Powdenr Pellet.

Qo & atd Fang g

IT=ng




309

(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.T.. gung, 12-inch and above, when firing at short ranges. (See

page 112.)
The following time fuzes will be met with :—
o No. 25.
Land Service {No. a1,

Naval Service No. 30.

Timve Fuzes UseEp in LaND SERVICE.
Fuze, Tivg, 15 Srconps, No, 25, Marx IV | 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 1s made of aluminium ; the lower part is threaded to
the G.8. 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.? powder, and is closed by a bettom
plug with a central flash hole. This hole is covered on the inside of
the plug by a muslin disc and a dise 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 stem ; in the bottom of this chamber is serewed 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 inte
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
dise, 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.



310

The spaces between the cap, time ring and body, also set-screw
recess of cap and gas escape hole disc in the ning, are waterproofed with
a composition of beeswax, mineral jelly and French chalk.

Lighting pellet. —The lighting pellet 1s 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. eap which ig 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 seeured 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.

Action.—The fuze is set by mcans 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 comes 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 TIl 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 IT fuzes differ from Mark III in not being waterproofed.

Mark 1 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, Sensimive MmbpLE, No. 24, Marx I [ L] .
{See Plate LII.)

This fuze can still be used with star and shrapnel shell with the
B.L., 6-inch and 5°4-inch howitzers,
It will become obsolete when existing stock is expended.
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FUZE TIME SENSITIVE MIDDLE N° 24 MARK T.

§s5638.
SCALE 4.
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 TIME, FUZE N230. MARK I /N/.

FULL SIZE.

Gas escape

Safety Pin —— —-————

Detonator Pellet — — —— —
1% Grain Detonator _ _ _

Joints filled with =
o) ~

waterproof comp __Steel spring

washer

Stirrup spring — — = — ~ Cloth washer

Composition ring —~ —

Needie plug — - —— —

leather washer - — —

Magezine — — —— ——

T
Bottom plug -~ I Muslin disc.

Brass washer
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Action~—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 chanmel opposite the sctting mark, when the
magazine of the fuze is fired, so bursting the charge of the shell.

Tmve Fuzes Usep v Naval SERVICE.
Fuze, Time, No. 30, Marg I | N | .
(Plate LIIL)

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 IE in the channel for the
composition in the time ring being square instead of rounded at the
bottom.

The channel 18 also lined with asbestos.



Tsnre No. 20.—Tume Fuzes used in Land Service.

The Fuzes shown in Ttalics are Obsolete for future manufacture,

Taragraph Time of ¢
TFuzes. Marks. in Lust of | Burning Used with.
Changes, |  at rest.
- Sabcs i s Seconds. S I
5638 ‘| B.L., 8-inch, 30-owt,
5082 14-6 howitzer For star shell, but when stock of fuzes is ex-
Senwilive, middle, No. 24... I 7046 { to B.L., 8-inch, 25-owt. hausted, to be replaced by No. 25.
7231 15-8 howitzer For shrapnel shell, but when stock of fuzes is
8417/ B.L., 6-4-inch howit- | exhausted, to be replaced by No. 54.
zer
B.L., 15-pr.
B.L., 10-pr.
B.L., 6-inch, 30-cwt. howitzer
12502 )  B.L., B-inch, 25-cwt. howitzer
(1 1 { 131683 B.L., 5-4moh howitzer
| 13352 15 { B.L., 5-inoh howitzer . For star shell.
15 secondsz, No. 25 11 14066 B.L.C., 1b-pr.
el 15760 QF., 18-pr.
v Q.F., 16-pr.
Q.F., 13-pr.
‘| QF., 2-95-inch
Time Fuzes used in Naval Service.
TDE.
No. 30 1 14872 8-5 { B.L., 13-6-inch, V | For shrapnel sbell having 2-inch fuze hole at
o { 11 16666 | 85 B.L., 12-inch short ranges.

z1¢
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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. fuze with the G.8. gauge (1-inch).
Fuze, T. and P. No. 60, two time rings, burns at rest 20 see.

T T} NO- 63; ¥y " 33 20‘1 ”
o e No. 65 and 654 ,, * s R20KH o
3 o No. 56, single time ring  ,, = 8

{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.

iy L) NO' 64’ »y 2y 3 30 bR
!; LR} NO 66 E3 ] E2] ¥ 34 »
. No. 54, single time ring, ,, N 16 =

(3) T. and P. fuzes hamng the 2-inch fuze-hole gauge.
Fuze, T. and P. No. 80, two time rings, burns at rest 22  sec.

b2 » No' 81) 1 »n n 30-25 ”
1y * No' 82! LR " 113 40 HEd
Eh ER ND‘ 83! LL ” th] 30 I
» a1 NO' 84! LR ” 12 30 EE)

For nature of gun with which the above fuzes are used, see Table
of Fuzes, page 334 to 338.

rNO. 60,
4 63

(1) 8mavr. T. axp P. Fuzes oF G.8. GavGE i & Bl
,s D6l

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. 654 fuze is an entirely new fuze; the No. 65 is a fuze
which hag been converted from old T. and P. No. 56, 60, or 63 fuzes

The No. 634 fuze is here described in detail.

Foze, T. axp P, No. 65a, Magg T | €|,
(Plate LIV.)

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 (.8, 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
gurface 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, ¢.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. Tt is
eylindrical in shape and graduated from 0 to 44 divisions (hali-divisions
being shown by dots), and has an external gas escape, similar to the
lower ring.

It 1s 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, 2 hole being pierced through
each, so as to leave the powder pzllet 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 -3b
grains of cap composition; this cap composition is surrounded by
mealed powder, and covered by a thin brass disc which is kept in
position by a small sezew collar. This collar has a side groove cut away
50 a8 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 fop of the
stem and clamps the dome and time rings in position.

Percussion arrangement.—The percussion arrangement comusists 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 i made of metal,
cylindrical in shape, 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 percuscion pellet, ite 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 bedy 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 “P” is stamped on the body near the
entrance of this piu.

Closing pellet.—A small brass pellet, with a spiral spring behind it,
cloges 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 1s 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. Tt is recessed to receive the R.L. cap, and has a
central fire hole.

Bottom  plig.—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
Pettman’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 ocenpied
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 detonatmg 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 comes to the powder p:llet at the beginning of the lower ring, which
18 then fired, blowing out the brass dise, 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
gpring 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
gpring ; the needle striking the percussion detonator fires the fuze.

Fuze, T. axp P. No. 65, Marks I and II.

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 [ in the upper time ring, which.
is graduated in a slightly different manner.

Fuze, T. axp P. No. 63, Mark L
(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 ¢ircular and is not unclamped 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

ex.
PThe 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 34‘5), "
shaped to fit the milling of the lower ring.
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Fuze, T. axp P. No. 60, Marx 1T | L. | .
(Plate LV1,)

The Fuze, T. and P. No. 60, Mark II, 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 ashestos paper.

{4} Calf-skin washers are used-under the time rings instead of
cloth washers.

(6) The time detonator in the upper tinie ring contains *2 grains
instead of -35 grains of composition.

Fuze, T. anp P. No. 60, Marx 1T | L{ .

Fuze, T, and P. No. 60, Mark I, differs from Mark IT in having a
blackened notch instead of a pointer. In the first issues of Mark 1
the graduations showed the odd numbers,

Fuzes, I'. and P. No. 60, Marks I* and II*—A certaln 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. 60¢, Marks I and I, are conversions from
Nos, 56, 57 and 61 (single ring) fuzes. No more of No. 60c will be
made.

They have the old numeral, lot number, and date of filling barred
out and new substituted.

Fuze, T. anp P. No. 56, Marx IV | C].
(Plate LVIL)

7. and P. No. 56.—This {uze 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 thg 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 dises. Time of burning
at rest, 13 sec. :—

There are no eatlier Marks of this fuze.

Fuze, T. and P. No. 58, Mark [V *—Certain lots of No. 56 fuzes
have been re-fitted with 35 grains instead of "2 of detonating com-
position for the time portion, and are distinguished by having a {*)
added to their numeral.
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No. 66.
- k628
» D4l
,, 64,
The Nos. 66, 62 and 54, T. and P. fazes, 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 deseribed in detail,

(2} Larce T. anp P. Fuzes or .8, Gaver

Foze, T. anp P. No. 66, Marx 1
“{Plate LVIIL)

This fuze is similar in mechanism to the T. and P, No. 654 ; 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. axp P, No. 62, Marx IT | 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 ashestos

L.
pap%he 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,

Fozg, T. axp P. No. 62, Mark I.

A few T, and P. No. 62, Mark I fuzes have been issued ; they
differ from the Mark IT 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 ebove 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.)

Fuzg, T. axp P. MiporE No. 54, Magk 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,
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except in marking and length of composition; the stem is hollow
and the ring is gradunated up to 30 divisions.

Fuze, T. and P. No. 54, Mark 111* —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 . NO. 62, MARK I
Seale 1.
I
7 T 30 ! 26 24

60 ( 58 | 56 |54 52

——

Fuze, T. axp P. No. 64, Marx IT | C |,
(Plate LX1,)

This fuze is used with shrapnel shell having the G.8. gauge, Naval
 Serviee—B.L. and Q.F., 6-inch to 9 2-inch.

Land Service— Q.F., 4-T-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 pellel.—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 circumiference 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
18 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 iz 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 1s 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.

(loth washer.—Shellaced to the flat portion of the body is a cloth
washer ; a small hole in this washer leaves cxposed a perforated
powder pellet communicating by means of two other perforated
powder pallets 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 hole 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 stem 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 1s made of delta metal bored
out to take a2 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 1s 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
beyoned the point of the needle.

Safety pin-—The safety pin 1s 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 time 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 peliet.
* 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 dise
of the gas escape hole, The top ring burns round until it comes to
the pellct of powder at the beginning of the composition in the lower
ring ; this peliet is ignited, biows 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 sheil.

Action of 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 shock of discharge the brass ferrule sets
back, straightening the arms of the stirrup spring, unmasks the front
of the pellet, and withdvaws 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 madion of the shell, clear of the front of
the pellet; the spiral spring prevents the pellet creeping forward
during flight.

{5 11123) X
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. 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 T fuze, T. and P., No. 64, differs from the Mark II in
the following particulars :—

(a) The gas cscape 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
1s oval, and leads out almost at right angles to the axis of

the fuze.
j No. 80.
,, 8.
(3) T. axp P. FuzEs of 2-1xcH GAUGE o5 82
& (831
., 84,

Fuze, T. axp P, No. 80, Marg V | L] .
(Plate LXIIL)

Use.—At present with B.L., 2°75-inch and Q.F., 13-pr., 18-pr,
and 4-inch, Mark IV guns.

Parts.—The fuze consists of the following parts :—Body, bottom

plug, percussion holder with steel necedle, 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 i1s 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
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the ncedle projects into the percussion chamber, while the upper
point is intended to fire the time portion of the fuze.

Percussion pellet.—The percussion pellet is made of brass, eylindrical
in shape, reduced in diameter at the front end, and bored out to take
a special detonator, which 18 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 ¢mall copper cup with a
central hole closed by a copper dise. Tt contains about 11 grains
of detonating composition, and also & 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 terrule.

The ferrule i3 a short brass tube which projects beyond the pellet,
and so prevents ifs forward movement on to the needle,

2 steel spirval 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 s closed 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.

Boitom plug.—The bottom plug is made of aluminimm and has &
small hole for the purpose of filling the magazine ; this bole 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 dise and aluminium washer
spun in.

FLower 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 1s smaller
in diameter than the lower; it has a composition channel and gas
escape hole similar to the lower ring, but at the beginning of the
composition a small hole is bored through to the inner cireumference
which is filled with mealed powder and closed by a patch of special

(B 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 vertieal 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 serewed home, s0 as to tension the rings, is secured by a set-
BCTEW.

Walerproofing.—The spaces between cap, time ring, body, &ec.,
are waterproofed. {See page 270.)

Fuze cover.—The cover consists of a cap and a “ tear off ™ strip.

The cover iz 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 gecured
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 ie also provided on the
cover to fit over the setting stud on the lower time 1ing, 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 cut 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
ouf the aluminium dise 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
dise for the gas escape hole. The lower ring now burns back the reverse
way to the upper ring until 1t 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, 15 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 serew 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. axp P., No. 80, Marx IV | L |.

The Mark 1V 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.

Fuzg, T. anp P., No. 80, Magrg IIT | L | .

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.

T'uzes issued prior to 3/1910 had a different lighting pellet for
the time portion. The detonator was ingerted into a recess in the
bottom of the pellet and kept in position by the metal being spun

over it instead of being ingerted from the top and gecured by a screw
plug.

Fuze, T. axp P., No. 80, Marx IL

This fuze is identical in construction to the Mark III, but the
spaces between top cap, rings, body, &e., are not waterproofed.

Fuoze, T. anp P., No. 80, Marx 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 intertor of the stem levelled all the way round at the
top.

Fuze, T. axp P., No. 80, Marg I* anp IT*

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 (*)
to the numeral as shown above.

ReriLiine ofF T. anp 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 ont.
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Crie SareEry Fuze, TIME anp PERCUSsION, No. 80, Marx L

Thig clip was used with Marke I to III, No. 80 fuzes ; it is obsolete
for future manufacture. 3

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 fita 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.

OLp Parrerny Fuzr 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
serewed 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.

Fuzg, Time axp PERCUSSION, No. 81, Marx 1.
(Naval.)
{Plate LXIIL)

In external appearance this fuze iz somewhat similar to the T.
and P., No. 80, Mark V.

It is an improvement on No. 80 ; the lighting pellet ig not central,
as in No. 80, for the following reasons :—Firstly, if a fuze such as No.
80 were to receive g very violent blow on the head, 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 mit, which recess could be used with an automatic fuze setter.

Use.—(8ee 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 pereussion arrangement
and bottom plug. .
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Percussion holder—The percussion holder is of steel and is fitted
with & steel needle; it screws into the fuze body. When screwed
home a hole is bored radiaily 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 holiow screw plug. '

Stirrup spring and ferrule—Fitting over the front of the pellet
i3 a brass stirrup spring with two projecting lugs to support the
ferrule.

Safety ball—Inside the ferrule, and in front of the percussion
pellet, is a brass ball; this ball prevents the forward movzment of
the pellet until the ferrule has been set back by the shock of discharge,
and until the ball itseli, acted upon by centrifugal force, has been spun
out into the radial groove in the stem.

Pearcussion plug.—Underneath the percussion pellst 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.

Bottom 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 dise 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
1s 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 echannel, 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 circam-
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 & detonator secured in position by a
serew plug.

Safety pin—A 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
alclosing 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
sets 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 PeErcussion, No, 82, Marx IIL
(Land Service.)

(Plate LXIV.)

This fuze wasg intreduced for shrapnel shell with the Q.F. 4'5-inch
howitzer.

As howitzers use a very small charge and also fire varying charges
it i3 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 npon 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 serew.

Body.—The body is of aluminium and, externally, is similar to the
Fuze, T. and P., No, 80, Mark IIT, 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 sefety 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 siot eut
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 lower 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 necdle 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
boted through the ring and the stem. The radial holes in the stem
are lined with hrass,

Lighting pellee —The lighting pellet contains, in its end facing
the needle plug, a detonator similar to the time detonator of the
Fuze, T.and P., No. 80 ; it is kept from moving ontwards against the
needle by two retaining belts ; the latter are locked in the safe posifion
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.
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The radial holes in the upper time ring are closed by brass serew
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 eircumference ; it is suspended
by means of & 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,
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detonator on to the needle. The flash from the detonator fires the
perforated powder pellet below the needle, and ignites the upper fime
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 begmning
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-bering pin prevents it furning 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.

Fuze, T. anp P., No. 82, Magrk II.

The Mark II fuze differs from the Mark IIT in the following
particulars :—

(1) The bottom plug and the flanged cap closing the percussion
chaniber 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. axp P., No. 82, Marx L

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. avp P, No. 83, Marx I | L} .
(Plate LXV.)

Use—This fuze is used with shrapnel shell for B.L., 60-pr.

It is similar in design to the Fuge, T. and P., No. 81, described
on page 326, differing from it 1 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 i3 cylindrical instead
of conical as in No. 81.

Aection.—For description of the action of the fuze, see Action of
No. 81 fuze, page 328.

Fuze, T, axp P, No. 84, Marx 1 |C|.
(Plate LXVL)

This fuze has been approved for Naval Service with shrapnel
shell, kaving the 2-inch gauge, B.L. and Q.F. 7 3-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 npper fixed to the stem by two metal pins fitting into slots eut
down the stem and the inner circumference of the ring.

Loghting 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 tie ring, the pellet, and the
bedy of the fuze.
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Underneath the lighting pellet is placed & 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 flagh 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. 8L fuze ; a set screw prevents the cap from unserewing,

Action of time poriion.—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 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.—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
gpring 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 forwaxd,
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 chell.

Driun 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 & steel
setting pin, and a steel piece in the flange of the body in which a
fixing notch is cut,



Tanve No. 30.—7vme and Percussion Fuzes used mn the Land Service,
The Fuzes shown in Ttalics are Obsolete for future manufacture.

Fuzes.

Marks.

Paragraph
in List of
Changes.

TmE AND PRRCUSKION.

Middle, No. 64

A
—a —

No. 66

——

i*
IE

I+

Wl

8417
10743
8417
8012
9809
0856
11874
14562

7716
9088
9164
9809
9856
13775

—

Timo of
Burning
ob rest,

Seconds.

16

13

Used with,

. B.L., 10-inch
" B.L., 2-2-ipch, IV to VIo

" B.L., 8-inch, 26-owt. howitzer

ORDNANCE—

B.L., 8-2-inch, IX

B.L., 9:2-inch, X, X*, X*
B.1L., 8-inch,-VII, VII¥

B.L., 8-inch, 30-owt. howitzor

B.1., 5-4-inch howitzer

B.L., b-inch howitser-

B.1.C., 6-inch :

B.L.C., 8-inch, on siege carrioge
Q.T., 6-inch

Q.F., 4-7-inch .

Q.F., 4-7-inch, on travelling carriage |

| B.L., 4-inch jointed

B.L., 30-pr.

B.L., 156-pr.

B.L., 12-pr. G owt.
B.L., 10-pr.
B.L.C., 15-pr.

Q.F., 12-pr. 12 cwt.
Q.F., 2-96-inch

or 65.

For shrapnol shell, but when
stock of fuzes is exbansted,
to be replaced by No. 02,
or No. 64 for fixed arma-
menis.

For shrapnel shel), but when stock of fuzes is
exbausted, to be replaced by Nos. 60, 63

-3



No, 80

No. 800

No. 62

No. 63

No. 66 and 854

— o p——

I
I
o

11

11

—*

11019

11137
11228
13089
116892
13989
1168)
11692

13127

12602
12969

15452
15626
16160

N

[
=

( Il

‘B.L., 4-inch, jointed .

B.L., 30-pr.

R.L., 156-pr..

B.1., 12-pr. 8 ewt,
L., 10-pr.

R.L.C,, 16-pr.

Q.F., 15-pr.

Q.F., 12-pr. 12 owt.

Q.F,, 2-95-iuch

B.L., 10-inch

B.L., 9-2-inch, TV to Vic
B.L., 9-2-inch, IX

B.L., 0-2-inch, X, X¥, X*
B.L., 8-inch, VII, VII*

B.L:, 60-pr.

B.L., B-inch, 30-cwt. howitzer
B.L., 6-inch, 25-cwt. howitzer
B.L., 5'4-inch howitzer

B.1.., 6-inch howitzar

B.L.C., 6-inch

B,L.C., B-inch, on siege carriage
QF., 6 ingh

Q.1., 4:7-inch

Q.F., 4-7-inch, on travelling ecarriapo

B.L., 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., 16-pr.

Q.F., 12-pr. 12 cwt.
Q.F., 2-95-inch J

e

.~ For shrupnel sholl,

Tor shrapnel shell, but wheo
stock of fnZes is exhavsted,
to be replaced by :—

Neo. 64 for B.L., 10-inch, 9-2-
ineh, 1X, X, X¥, X*, §-inch,
Vii, VilY, B.L.C. é-inch,
Q.F. 8-iuch and 4-7-inch,

No. 66 for B.L. 8-inch, 30-cwt.,
and H-inch howitzers, and
Q.F. 4-7-ine)ly (travelling),

No. 83 for B.L., 60-pr.

~ For shrapnel shell.



TanLe No. 30.—7'4me and Pereussion Fuzes used in the Land Service—continued.

Paragraph Time of
Fuzes. Marka. in List of Burping Used with.
Changes. at reat.
TIME AND PERCUSSION. Seconds. ORDNANCE—
B.L., 10-inch \
B.L., 9-2-inch, I1X
B.L., 9-2-inch, X, X", X*
N I s } 30 L A For shrapnel sholl,
B.L.C., 6-inch, on siego carriage
Q.F., B-inch
QT 4-7-inch J
B.L., 6-inch, 30-cwt howitzer 1
No. 68 I —_ M { B.L., 5-mah bowitzor For shrapnal sholl.
Q.F., 4-7-inch, on travelling carringe J
I 12800 Q.¥., 4-inch, Mark IV ‘-
I* 14670 1 QF., 18-pr.
I 13878 _ 99 Q.F, 13-pr. For shrapnel shell.
No. 80 11+ 146770 B.L., 2:75-inch, eonverted
W NI 14817 (| B.L,, 2-76-inch
l v 16008
A%

08E



p

| B.L., 6-inch, VI, VII*
f T 15434 | B.L.C., B-inch For shrapnel shell with 2-inch
—~ No. 82 II 16080 40 < BL.C., 8-inch, on siege carriage fuzc-hole.
Z | 1951 10685 Q.F., B-inch
p— [ Q.F., 4-b-inch howitzer. For common and shrapnel ghell.
o
< No. 83 I 15553 30 B.L., 60-pr. For shrapnel shell,
No. 84 I — 30 Q.T., 3-inch. Shrapnel shell.
TaBLE No. 31 —Time and Percussion Fuzes used in the Naval Service.
|
Paragraph Time of
Fuzes. Marks. in List of Burning Used with,
Changea. at rest.
- Tovr anD PERCUSSION, Seconds. OBDNANCE.
8 1* { 8417 | B.L., 13'5'iﬂ¢h, Tt IV 3
10743 B.L., 10-inch, IT to TV*
It 8417 B.L., 0-2-inch N
: 8012 B.L., 7-5-inch, except ITI to TV* | For shrapnel shell (G.8. foze.
LALGIPL R - j 0800 [ 16 B.L.. 6-nch, VI, VXTI, XTI, XI* [ bole).
[ 9866 Q.F., 6-inch
11874 Q.F., 4 -7-inch
L 11r* 14562 {| Q.F., 4-inch, I to YMI*
7718
- 2088
0194 i Q.F., 12-pr. 12 ¢wt. 3
< No. 56 [ 0800 13 { o T2opr. 8 ewt. }For shrapuet shell (G.S. fuze-hole),
[ 9856
Iy« 13775 ¢

LEE



TanLe No. 31.—Time and Percussion Fuzes used in the Naval Service—oontinued.

Paragraph Time of
Fuzes. Marka, in Ligt of Burning | Used with.
Changes. | b rest.
TrME AND PERCUSSION. Seeonds, ORDNANCE.
QF., 4-inch, T to ITI* _
126802 Q.Y., 12-pr. 18 owt., on Wiold mountings { For shrapnol shell (G.S.
No. 63 ... .. .. 1 {| 1o y| 27 { QF. 12-pr. 12 owt, fuze-hole).
: Q.T., 12-pr. 8 owt.
15462 Q.F., 4-ivch, 1 to YTI*
Nos. 65 and 6654 { B [l 3 } 201 { Q.F., 12-pr. 8 ewt. } or shrapnel shell (G.8. fuze-hote).
1 16160
<0
%o
B.L., 8-2-inch o
No. 64 1 15330 } 0 B.L., 7:5-inch, except III to ITV* For shrapnel shell (G.S, fuze-
o b9 16117 B.L., 6-inch, VII, VIII, XTI, XI* hole) ot long ranges.
. Q.F., 6-inch
| B.L., 13-5-inoh, V 1
B.L., 12-inch
B.L., 9-2-inch .
A B, 7-5-inch, exeept ITT to Tv+ T piapnelshel (Bnch fuze-
No. 81 .o oo I 14913 % <! BL, 6-inch g ronges.

B.L., 4jnch, VII to VIII*

Q.F., 4-inch, IV, V
F., 12-pr. 18 cwt. . -

8.F., 19. }211: i c:’v:. }For shrapuet shell (2-inch fuze-hole).

No. 84 I - 30 Replaces No. 81 for future manufasture for B.L. 7 -6-inch and below.
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(),—KEYS, &c, USED IN CONNECTION WITH FUZES,
IMpPLEMENTS, AMMUNITION.

Key, No. 5 (Mark III).— (.8, Foze-noLe Fuzes | C| is a steel
key with lanyard, and is used with fuzes of G.8. gauge, except Nos. 25
and 64,

Fig. 90.

KEY, NO. 5, MARK III, G.S, FUZE-IIOLE FUZES | ¢ | .
Scale L.

For adjusting Lhe nut in the
AFEIEES Now. b

X o, H0, b, and 654
UZES.

For ndjustiog the nut in the
= | A Thne eensitive No. 24
s Fuze: and Vhe middle T,

—] = |

and PP, No. 54, Nos. 82 and
b — 4 Fozes,
& =

cacee For inserting the No, 1,
Marks L, IT and TTT DA,
3 Fuze, the Kog. 12,18 and
| 45 1A, Impaet ¥uzes,
KXo 17 and 44 ILA, and
far removing the plupa in

the No. 3, .[arkn?

il and
IV ILA. Fuze, and plugs

of shell.
13

Fur insertlng T. and P,
Lom == == = Fuzes, Nos. i, 0, £5, and
" KA.

= For inserting Time, No, 24
» T.zond P,
Ii

Nos, ™ and 82
Fuzes.
A

For iuserting No, 3,
Marks LIT and IV
D.A. Fuzes.

Key, No. 6 (Mark I), ExtracTing DA, Fuzes | C | 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.

(B 11123)

N2
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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 :—
{@) 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.(, EXTRACTING D.A. FUZES.
Seale 4.

O% ;
Y
@ : m@) KEY Nt 6. EXTRACTING DA FUZES 1g04 R L }

Key, No. 7 (Mark I), ArMsTrRONG Fuze | N | 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. :

Kev, No. 8. —

The under-mentioned Marks of the Key, No. 8 may all be met
with :—

Key, No. 8 (Mark IV)—Base Fuzes | C | 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.

Ky, No. 8 (Marg III).—Basg Fuzes | C | 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 ITT*.

KEY, No. 8 (Mark IT).—Base Fuzes | C| differs from the Mark
III in being without the pair of projections suitable for the key slots
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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 1t becomes
Mark II*. Tt can also be converted to Mark IV pattern, and then
becomes Mark IT**. (8§ 15108 and 16011.)

Key, No. 8 (Mark I).—Base Fuzes | C| differs from Mark I
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 | ¢ | .
Bcale 1.
( = N Y
U i
i)

C 40 Dy )

| j-----.---..--- For Base Plugs,

. For early Marks of Medinm
Base Fures,

T
U [;r T =---._. For latest large or medinm Base Puzes.
Meem s rsmn o =t ma oo o For early Marks of large Base Fuzes.

T

Key, No. 10 (Marx I), No. 17 Fuze | L | 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, NoO. 10, MARK I, No. 17 FUZE | L | .
Scale }.

Key, No. 11 (Mark I).—No. 19 Foze | N | is of steel, T-shaped,
with a square end to fit the recess in the safety cap of the Nos. 19
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and 194 D.A. Impact fuzes, or the Nos. 4 and 44, plug, fuze hole,
special. It is fitted with a lanyard of white cotton line.

Fig. 94,

Beale 1.
KEY N1l —N?19 FUZE
OR PLUG FUZE HOLE N°9?4.

V([

BTl T g

Key, No. 13 (Mark I), No. 256 Fuzg | L. | .—The annular end
of the key is for fixing and-the other end for setting the “ Fuze, time,
No. 25.

Fig. 95.
KEY, ®C. 13, MARK I, xX0. 20 FUZE
Seale §.

b

Key, No. 14 (Mark I), S8errine, 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,
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Fig. 94.
Full Size.

AEY , N2 [4. SETTING

FUZE,78P, N2 63,

p——

Key, No. 16 {Mark I), Apaprer | C | 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 [I}.—No. 64 Fuzg axp Apapver | L | 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 fuza-
hole,”

Fig. 97,
Scale §.

KEY NP6 W MARA I, ADAPTER.

Fig. 98,
KEY N2 6. MARK [. “
=N Ne 64 FUZE AND ADAPTER.

Key, No. 17 (Mark II), Fixine Nos. 80 anp 83 Fuzes | L | .—
The Mark IT 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 thering 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 nse with Marks IV or V {uze with cover.

All Mark I keys are to be brought to Mark IT pattern and will then
be known as Mark T*. (L. of C., § 16608.)

Fig. 99.
KEY, No. 17 (MARK 11), FIXING Nos. 80 AND 83 FUZES | L | .

% 0
/
A
i’

|/

i)
?L

::/ g
/ //

Key, No. 18 (Mark II).—SzsrTiNG Nos, 80 anp 83 Fuzes | 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.

Fieg. 100,
KEY, NO. 18, MARK IL
Seale }.
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The Mark I key differs from the Mark IT in the ring portion being
of less depth, and consequently does not take such a good seating
on the fuze,

Ky, No. 19 (Marx 1), Fixine Nos. 17 anp 82 Fuzes | L | .—
The key 1s 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. fuge,
one end being used for inserting and the other for removing the fuzc
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,
1t 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 X08. 17 AND &2 FUzES | L |.
Secale Q

Key, No. 19 (Mark II), No. 82 Fuze | L | .—The Mark 11 key
differs from the Mark I in not having the screwdriver end, or the
projection to fit the recess in the caps of DA, fuzes.

Fig. 102,
KEY, 0. 10, MARK 11, NO. 82 FUZE | L |.
Seale 4.




Ky, No. 19 (Marx IIT), Fixivae No. 82 Fuze | L| differs from
Mark T in not having the projection for setting the No. 82 fuze.

This reduces the use of this key to * Fizing the No. 82 fuze ™ only.
The No. 36 key is now used for ** Setting the No. 82 fuze.”

Kev, No. 20 (Marx I, True, T. ann P. axp D.A. Fuzes | C|
is a steel key with lanyard.

It is used in the Naeval Service for fixing and setting fuzes, time
No. 30 and T. and P. No. 81; and for fizing 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 194, 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, MAKK I, TIME, T. AND P. AND D.A. FUZES | C | .

Scale 1.

Part. Use,

A | Setting No. 81 fuze.

B Fixing No. 81 fuze.

C | Unscrewing No, 81 fuze.

D | Fixing and setting No. 30 and fixing and for top cap of No. 64
fuze,

E Fixing and unscrewing plugs, fuze-hole and D.A. fuzes.

F | Set serows.

|

Kev, No. 21 (Marx T), Horcegiss Fuze | C| is made of metal,
to the form and dimensions shown, and is for use in inserting or
removing Hotchkiss base percussion fuzes, and * Plugs, base, shell,
No. 3.7
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Fig. 104
KEY, NO. 21 (MARK I), HOTCHKISS FUZE | C | .
Scale 4.

- J

Key, No. 22 (Marg I).—Base Fuzg, 9°45-1n¢H | L | is a steel
bar about 205 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 n woodcut, to fit the recess in the base plug.

Fig. 105.
KEY, NO. 22 (MARK I), BASE FUZE 945-mxcn | L | .
Scale }.

O O

KEey, No. 23 (Marxk I), PLues axp D.A. Fuzes | C| 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., NoseE Fuze | C| 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 (Mazrk I), SETTING No. 82 Fuze | L | 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. 106.
Scale 4.

KEY N? 36 SETTING
FUZE T &P N2 82.
£ N
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Key, No. 37 (Marx I}, 2:75-i8¢n | L | is a steel key with lanyard.
(See Fig. 107, and table which explains its use.}

Fig. 107.
Seale 1.

Part. Uses,
A i Shrapnel set screws.
C Fixing No. 80 fuze.
D Fixing Ne. 17 fuze and plugs and clamping and releasing obturator

box serew.
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CHAPTER XiV.—TUBES.

(A) GeveraL REmMaARKS oN TuBEs; (B) VENT-SEALING PERCUSSION
“P” Tuees; (C) VEnT-sEALING, Brectric, axp V.8. ELECTRIC
WireLEss “ P 7 ann “ 8 ” Tusgs, ann Tuse, ELectrio, COPPER ;
(D) Friction Tuses .(—CorpER AND QuiLy; (E) “ T " Tupgs :—
Fricrion axp Evectric; (F) Impunse ToreeEpo TUBES :—
PercussioN axD Ereotric; (G) Drint TumEes.

(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 afiect 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 cscaping
through the head.

(3} Alock 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 brass cone forced back into a cone seating.

(b) A shoulder in the tube against which the inferior parts are
forced by the pressure of gas.

(¢} A small copper ball driven back into a cone seating.

(d) A brass or copper gas check.

Dirrerext NATURES OF V.S. TuREs,

There are at present three distinet natures of vent-sealing tubes
employed with modern guns :—

“P” pattern, * 8 pattern, and the “ T ™ pattern tubes.

The " P> pastern 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 “ 8" patlern 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 baiteries,
leads, &e. ; but electric tubes are zafer than percussion tubes, greater
rapidity of fire is obtained, and the tubes can be tested.
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PR MURES;

There are five natures of the “ P ™ pattern vent-sealing tubes in
the Service, namely :—

Tube, V.8S., Percussion.

. yw  Percusston, Large. (Navy only.)
" s Blectric, Wireless, P.
= »  EBlectric, Wireless, Large. {Navy only.)

4 . Blectric P.

“8” Tuses.
There is only one nature of the *“ S 7 pattern tube, namely :—
Tube, V.8., Electric, “ 8,” Large. (Navy only.)

*T*» TUgEs.

There are three natures of the “ T pattern tubes :—
Tube, Friction T.
» Friction T. (push).
. V.8, Electric T., double wired.

TusEs UsEn For FIring ToRPEDOES.

In addition to the above, in the Naval Service there are two tubes
emploved 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, z.e.,
Tube, Electric, Wireless, Torpedo Dropping Gear, Mark 1.

Margixg, Lacquering, &c.

V.8, percussion tubes blackened and head notched—All V.8. 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.8. electric wireless tubes are not lacquered exterrally, so that the
firing eurrent 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.8. tube was designed to
prevent “ hang fires,” that ig, a delay in the ignition of the cartridge
such as might occur with a § charge: the last 1 charge, if pushed
home, leaves a considerable space between itself and the mushroom
head ; theso tubes are larger in diameter and have a more powerful
charge of powder.
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Marking on “ P” and “ 8 tubes.—"“ P and “ 8 pattern V.8
tubes are marked on the head with the contractor’s initials and Mark
of the tube.

The letter “ P ™ ig stamped on the “ P> pattern electric tubes
and the letter *“ 8" on the “ 8" pattern.

Packing oF V.S. Tuses.

All vent scaling tubes arc packed in tin boxes painted black ;
the lids are secured by means of a tin strip soldered on. As the tubes
themaelves 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, &e.

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 II. Division TA.
10 TUBES.
VENT-SEALING, PERCUSSION,
Mark VII.

Made by R.L. 21 |/ 8 / 1911
Re-packed by R.L. i /

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.

Yent-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.
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(B).—VENT-SEALING PERCUSSION TUBES.

Tusg, V.8, Perccsston, Marx VII (G .
(Plate LXVIL)

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 XTI to XII,
and the 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 fi-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 hody tapers slightly
towards the front end, and is made to fit the vent with great accuracy.
The head is bored cut 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 s 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 plug 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 hoted out to take the striker; s shoulder is
formed inside it, which fits a corresponding shoulder on the striker.
At the rear end 1s 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 tube is blackened, and has four notches cut on the head;
these features are provided to distinguish percussion tubes from
wireless electric tubes,

Adion—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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Marg VI Percussion TUBE,
Tuee, V.3., PErcusstoN, Mang VI | C .

This Mark differs from the Mark VII as follows :—The anwvil 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 wnder-
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 & 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,

Hig. 108,
TUBR, V.8., PERCUSSION, MARK VI
Full Size.

o0y .
D " p Ry 00 eSS Powder.
. bl

i v Tmsem s -os—-ow= === - Copper washer.
VALY e rmmo—-esmeeno —- oo Capholder. |
‘\ ool Eae b s coms ol O oo oo (M0,

----------------- Copper shearing wire,

W N tmee e smie - . ame=—= = == - Hrass stelker.

\‘. | 4 mms mmeme o= = == Brass ody.
R PR - === e = ===—- Brass washer.

Marx V PercussioN TUBE.
Tuer, V.8, Prrousston, Marg V [ Q.

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 dlstlngmshed
by having a star added to their numeral, being known as Mark V¥,

Mark IV PercussioNn TUBE.
Tusg, V.S, PErcussion, Marx IV | C|.
(Plate LXVIIL)
There are large vumbers of this mark of tube in the Service.

The striker has no needle-point.
There is no copper cup to act as a gas-check.

(8 11123) z
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[ There is no shearing wire.

E‘ 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 firing pin.

Marx III Percussion TUBE.
Furg, V.8, PErcussion, Mark IIT [ C| .

The Mark III, V.8, percussion tube is similar to the Mark TV,
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 IIL 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, &e.

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.

L:arRGE Percussion TUBE ror Navy.
Tuse, V.8., PErcussion, Larce, Marx IT | N |.

Use.—This tube is nsed with the B.1., 15-inch, 13°5-inch, Mark V,
12-inch, Mark XI to XII, and 4-inch, Marks VII and VIII guns.

It is similar in design to the Tube, V.8, Percussion, Mark VII,
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 & much stronger flash than the small
patiern,

Packed in flat tin boxes holding 10,

Tusg, V.5, PercussioN, Laree, Marg I | N | .

~ The Mark I tube differs from the Mark II in being filled with rified
pistol powder instead of perforated gunpowder pellets; the mouth
of the tube is not recessed to form a seating for the cork plug.
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Plate LXIX.

TUBE, V.S. ELECTRIC WIRELESS “P” MARK VI|C|
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(C}—VENT-SEALING ELECTRIC P., AND V.8. WIRELESS
ELECTRIC “P” AND “§8” TUBES.

(i) WireLess “P” Tuses,

Tuse, VENT-SEALING, ELECTRIC WIRELESS, “P,” Marg VI | C | .
(Plate LXIX))

Use—This tube is used with all B.L. guns having wireless locks
except the 13-B-inch, Mark V, the 12-inch, Mark X1 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 scldered to it an iridio-platinumn bridge giving a
resistance of *@ 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 month
being closed by a cork plug on cach side of which is shellaced a paper
disc.

The cork plug is secured in posttion by the mouth of the tube
being burred over 1t.

(3 11123) z2
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Action—On contact being made the current passes from the
battery through the striker to the contact dise, 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 ageinst the vent and prevents the
gas escaping between itself and the vent, and the copper sealing plag
is forced inwards, the upper portion of the plug fitting into the small
cone scating in the body, prevents the gas escaping through the head
of the tube. The gas-check portion expands and helps to seal.

Tusg, V.S, ELecTric, WIRELESS, P, Marg VII.

The Mark VII tube differs from the Mark VI in the following
particulars —

(1) 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 1°5 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.

Tusg, Vext-Searmwe, Eneorric, Wirersss, “ P, Marg V | O] .
(Plate LXX.)

The body of this tube is similar, exterpally, to the Mark VI tube
already described.

Internal construciion.—In the centre of the upper portion of the
body is a brass centre-piece. This centre-piece is reduced in dismeter
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 & cup-shaped copper gas-check, TIn the interior of the gas-
check, 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.

Ovwer the upper portion of the centre-piece, but insulated from it
by an inner cylinder of ebonite, is & brass socket, on top of which
are two insulating washers, one of mice and the other of ebonite;
a brass nut serewing 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 chonite 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 iz primed with priming compoesition, of guncotton dust
and mealed powder, kept in position by a periorated glazed board
dise, 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 shellaced a paper dise. The cork plug is secured in
position by the mouth of the tube being burred over it.

Aation.—On contact being made, the current passes from the
battery, through the striker, to the crown metal contact dise, through
the centre-piece, over the iridio-platinum bridge te the copper pole,
the copper gas-check and body of the tube, back to the battery. The
bridge becomes inecandescent, fires the priming composition and the
powder. The gas expands the copper gas-check, 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.

TusE, VENT-SeALING, ELECTRIC, WIRELESS, “ P,” Marg IV | C |.
(Plate LXXI.)

The Mark IV tube in exterior dimensions is identical with the
Mark V already described., The interior cavity terminates in &
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 long 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 ig driven back into its seating, and prevents any escape of pas
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.

Tusg, V.8., Erectric, WireLEss, “ P,” Mark 111,

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 1'5 to 18 ohms.

Tuege, V.8., ELEcTRIc, WIRELESS, “ P, Magrk II.

The Mark II tube differs fronx Mark IIT 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 serewed in.

Mark I tubes are used for instructional purposes only.

Paclking of wireless < P tubes.

Vent-sealing electric wireless “ I’ 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 dises clean.
Calf-skin was first used in place of glazed hoard, and the first boxes
issued were lined with cork.

Tupg, V.8, ELectric, WireLEss, LARGE, Mark IV | N | .

The Mark IV tube, V.8, 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).

1t is filled with perforated pellets of gunpowdor,

TuBe, V.8., ELecoTric, WIRELESS, Large, Mark IIT | N | .

The Mark TII tube is filled with perforated pellets of gunpowder,
and is similar in internal construction to the Tube, V.S., electric,
wireless, ““ P,” Mark 1V (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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Tugg, V.S., Evgcrric, WireLEss, Larce, Marg II [N |.

The Mark IT tube differs fromy the Mark ITI in being filled with
rifled pistol powder instead of perforated powder pellets,

Tuee, V.8, Errcrric, WingLEss, Larce, Mark I | N |.

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 lable to blow out on firing.

(1) WmeLess “ 8" Tupes.
Tusge, V.8., ErEcTrIc, “ 8, Larce, Marg I | N |.

(Plate TLXXIL)

The above-mentioned tube has been approved for Naval Service
with guns having “ strikerless locks.”

The internal arrangement is similar to the *“ Tube, V.8., 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
vuleanized 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.

(i} Wiren " P Tusk.
Tuse, V.8, Buecrrie, “P,” Marg VII | L | .
{See Plate LXXIII.)

This tube resembles the wireless electric tube in exterior form
and dimensions.

The interior of the body near the head is conienl, 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 1'5 to 1'8 ohms, which is
embedded in a priming composition of guncotton dust and mealed
powder, contained in an ebonite cylinder elosed at the end 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 plug having a paper disc shellaced on each
side. The mouth of the tube i:%ﬁred 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 circutt is completed the bridge hecomes
incandescent and fires the tube. The small cone is jammed into the
larger cone, and the latter into the coned portion of the bedy, thus
preventing any escape of gas through the head.

Tusg, VEnt-SeEanive Enecrric, P, Mark VI | L |.

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, ELECTEIC, NO. 10, MARK 1v.
LOW TENSION, WITH INSULATED WIRES,

Copper wire, costed with pare tin
and covered with sarcenet.

Packing of Wired T'ubes.

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 fron the box,

Vnleanised india-robber.
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Tueg, EvecTric, No. 10, e

Marx IV | L.

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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Tuee, Evectric, No. 10a, Marg 1 |C .

The No. 104 tube is similar in construction to the Tube, electric,
No. 10, but is smaller.

It was introduced for firing time guns; it iz obsolete for future
manufacture.

Tusg, Erectric CoPPER, No, 104, Marx I [ C|.

The general arrangement of this pattern of tubs is shown in the
figure ; 1t is for use in both Land and Naval Services for firing time
guns.

This tube will replace the No. 104 quill tube.

Fig. 110.
TUBE, ELECTRIC COPPER, NO. 10A, MARK I | C|.
FOR TIME GUNS,
Full Size.
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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 ITT.
3 1 I 3 o With ba.ll, Ma.rk II.
I 43 I ] » Witr]loutv ba.Il, ..M:B-Ik I
,, Y 5 Special, Mark 1.
Hf i L.S., Short, Mark I1.
" » T 7" for blank, Tube, Copper, Mark I.

There is also a Tube, Friction, Machine Rocket, Signal, Mark I
used in both Land and Naval Service.

CorPER TUBES.

Tuse, FricrioN, Copper, SoLrp DRAWN, WITHOUT BaLL,
Margk IIT | L §.

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 & small hole is bored through one side; a buige is made on
the inside opposite to it, forming a seat for the crown of the rolid-
drawn copper nib piece, which is inserted and seldered ; a small hole
is bored through the underside of the nib piece inside the body to
enable the flash from the detonating compesition to ignite the
powder,

The nib piece contains a copper friction bar roughened en 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. 111
TUBE, FRICTION, COPPER, SOLID-DRAWN, WITHOUT BALL, MARK 1IT | L | .
Full Size.

Copper tube flattened and secured with solder.
Detonating composition.
Friction bar.

Pistol powder, ? grs.

Copper tube.

Paper disc.
Cork plug shellaced.

Tuse, FricrioN, CorrER, SoLID-DrRawN, wiTH BaLp,
Mar IT | 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.

Tusg, FrictioN, CoprEr, SOLID-DRAWN, WITHOUT BALL,
Marx I |L |.

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.

Tuse, Friction, COPPER, SOLIb-DRAWN, SPECIAL,
Mar I | L |.

This tube is obsolete for future manufacture, but may still be met
with ; it was used for firing blark 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 ITI, but is shorter and
contains about "6 grain of powder.
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Fig.

112.

TUBE, FRICTION, LS., SHORT, MARK I1 [ L |.

Tusg, Friction, LS., SuorT,
Marx II,

This tube is still retained in
the L.S, for firing war rockets as
the solid-drawn friction tube is
too 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 T solid-drawn tube; the
friction bar is roughened on both
gides, turned up for *1 inch at one
end, and smeared with detonating
composition. The exterior of the
tube 1s varnished black.

= Friction bar.

- Mealed powrer.

Fig. 113.

TUBE, FRICTION, “T” FOR BLANK, TUBE, COPPER, MARK 1 | L |.

Tusg, Friction, “ T For
Brank, Tuse, 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.)

A

(I
: s _

b3
“e=- Detonating composition.

m= ==« Digtol powder.

Copper tube.

=== Paper disc.

S — = Cork plug.



365

Tusg, Fricrion, MacaiNg, Rocker, Stenar, Marx T | C .

The above tube is generally similar to the * Tube, friction, copper,
solid-drawn, Mark IIL” 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 eylinder ;
all other natures 25 in a cylinder.

There is a rack soldered to the inside of the cylinder made by &
strip of tin corrugated so as to form a leop for each tube, Felt
packing pieces are used to prevent the tubes shaking about in
transport, '

Quit, Fricrion TuBEs.

There are two sizes of quill friction tubes in use in the Naval Service,
pamely :—
“ 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 & rocket
tube. When stock is used up it will be superseded by the * Tube,
friction, machine, rocket, signal, Mark 1.”

Tueg, Friction, Qurty, Suort, Marx VI | N |.

Description—The short quill friction tube is about 2} inches
long, and consists of & 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 mecaled powder, and
also ground glass to render it more sensitive.
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Rig. 114,
TUDBE, FRICTION, QUILL, SHORT, MARK VI [N |.
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.
Isgue.—Twenty-five in tin cylinders.

(E)—"T" TUBES.

Use.—There are three patterns of “ T tubes, namely :—

(1) Tube, fricion “ T, for B.IL. guns and howitzers having
T-vents.

(2) Tube, friction ” T ” (pusk) for the B.L.C. 15-pr.

(8) Tube, vent-sealing, electric * T'" double wired, for use with
6-pr. Q.F. sub-calibre on top of 9'2-inch Mark X guns on
Mark V, barbette mountings.

Tuse, Friction, “ T,” Marg IV [ L |,
(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
rified 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 hody 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 ia
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 docs not extend right through
the head, and is retained in place by & 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, 5o as to
come over the fire-hole of the body, and is screw-threaded at the end.
Detonating composition ig 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.

Action.—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 Magrgs or Tusg, Friction, “ T.”

Tube, friction, “ 1" Mark I11.—Mark III 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 dise, 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 II.—The Mark II tube has the hole
for the friction wire bored completely through the head; there ia
no shearing wire.

Tube, friction, * T" Mark I.—Mark 1 differs from Mark II 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 & cork plug.

Remarks—Marks I and II “T " friction tubes when converted
to agree as far as possible with Mark IIT will have a (*) added to
their numeral.

Marks 1%, II#*, I1I, 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 i—

Mark ITX, I1T#*, TV and IV*, with Service ammunition.
Earlier Marks with blank ammunition.
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Margine aNp Packmvg T ” Fricrion TUBES.
Certain “ T tubes which have been fired and refilled are stamped

on the head thus @\} ; if emptied and refilled “ R.”

Packing.—" T ” iriction tubes are packed ten in a square tin box,
painted black, and having both top and bottom removable which are
gecured 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 iz 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.

Tuse, Friction, “ T,” For BLang, ADAPTER, MARK 1.

The above adapter is used in conjunction with the “ Tube, copper,
Mark 1 (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. 115.
TUBE, FRICTION, “T,” FOR BLANK, ADAPTER, MARK I.

The head is made of brass, and is generally similar in shape te
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 stem is about balf 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.

Tusk, Fricrion “ T 7 (Pusa), Marx I | L | .
(Plate LXXYV.)

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, serew-plug, copper
ball, head, screw collar with detonator, push bar with shearing wire
and serew collar, and cork plug with paper dises.

Body—The body is similar in all respects to that of the Tube,
friction, “ T, Mark IV.

flead—The head 1s of brass, square in section, except one end,
which is round {o ensure the correct insertion of the tube in the vent,
and also to facilitate extraction after firing. The square portion
of the head is hored out to take the detonator and push bar, each of
which ig held in position by a serew 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 cuter
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.

Action.—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 paszing 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,

HRemarks.—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.”

Tuse, V.8, Ergctric, ¢ T,” DousLe-WIigeD, Marx I.

This tube resembles the *“ T friction tube in exterior form and
dimensions. (See Fig. 116.)

It is furnished with two tinned copper wire terminals, insulated
with sitk—one coloured green and onme red, The red terminal is
called the ““ ground ” wire and iz 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) 24
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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. 116.
TUBE, V.S. ELECTRIC “T,” DOUBLE-WIRED, MARK I | L |.
Full size.

-+ =~ — — — -= = Right hand  apiral
F covered with sarcenet.

. Copper  wires rcoated

th pure tin and

Insulated with double
nitk.

- _ Ocled sclk L Covered with green silk.
RO 9’ -

& — . Metal head.
-

b — . Brass pin.

________ Copper ball 126" diam.,

Il Y- insulated with silk.;
i l Bl T eSS Ebonite.

——————— Sheet brass.
———————— Platinom-silver wire
hrirﬁ;e “2) grain per
yard length -2"".
————— Powder priming.
————— Paper diae,

________ Pistal powder.

_J ________ Cork plug shellaced.

L e T e Shellac cement,
Developiment of sheet, lirnss.

e

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 10 to 13 ohma.
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The bridge is surrounded by a priming of 1 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. TIf this tube
is used with an “ earth retorn,” 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—Q.F., 6-pr., sub-calibre on top of 9°2-inch, Mark X guns on
Mark V barbette mountings.

Action.—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.

Imeuise, TorrEDO, TUBES,

There are two patterns of impulse torpedo tubes in the Naval
Service, viz. :(—

(1) Tube, Electric, Wireless, Impulse, Torpedo.

(2) Tube, Percussion, Impulse, Torpedo.

Fig. 117.
TURE, ELECTRI, WIRELESS, TMPIILSE, TORPEDO, MARK 11 | N | .
) Seale 1.

--- Cork plog.

== Paper disc.

===~ Priming composition.

B3 _ Tinned copper poles.

—— Ebonite plug.
~ = Asheston,

—m  Elbonite.

=== Copper head,

Tuse, ELcrric, WmmeLess, Inpursk, TorrEDO, Mare JII | N | .
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 Cartrigge, impulse, torpedo, with which the tube is used.

(8 11123) e
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The body is bored out to take the electrical arrangements, and
8 recess formed in the head for a copper contact piece which is fitted
into an ehonite plug; a copper pole passes into the interior through
the contact piece, chonite 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 iz 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.

Ture, Perovssion, Inpurse, TorrEpO, MARESs T ann I1 | N | .

The percussion impulse torpedo tubes are of the same external
dimensions as the electrie wireless tube above described ; they are
used for above-water tubes of single revolving light type.

‘ Fig. 118,
TUBE, PERCUSSION, IMPULSE, TORPEDCG, MARK IL
Sealo 1.
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The Mark II tube consists of a body, copper eap, cork plug, paper
discs and priming composition,

The body is made of brass, recessed at the head to receive a per-
cugsion cap, and the bottom of this recess ig formed into an anvil
perforated with two fire holes. The tube is partly filled with priming
compesition, 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 serewed 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 L

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 m a
tin box.
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Tusg, ELEcTRIC, WIRELESS, ToRPEDO DROPPING GEAR,
Mare I [N |.

{Torpedo dropping gear, also for fore-bridge firing.}—~The above
tube is almost identical in construction with the V.8. 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 leters “ 1.D.G.”
are stamped on the head. '

EXPLOSIVE STORES USED IN CONNECTION WITH TUBES.

Primer, vent, cordite, Mark I.—The Primer, vent, cordite, is for
use with V.8. tubes without ball in B.I., guns, 8-inch and upwards,
with powder charges only. It consists of a stick of cordite, size 20,
4% 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 uged 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 24 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 26 in tin cylinder, No. Te.

(G).—DRILL TUBES.

Hor each pattern of Service tube there has been a corresponding
drill tube issued. :

The V.8. 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.8. electric drill tubes will be found in earlier editions of the
Treatise on Ammunition.

Fig. 119,
TUBE, V.B. PERCUSSION, DRILL, MARK Ii.
Beale 1,
Indiarubher. Mjlled edge. Surface blackened all over.
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Tuee, Vexnr-Seaninvg PErcussion, Driny, Mark I1.

The V.S. percussion drill tube is made of gunmetal to the same
external dimensions ag the SBervice V.8. percussion tube, but differs
from it in external appearance in having four longiludinal grooves on
the body, and the rim of the head is milled.

The head of the tube is fitted with & coned indiarubber plug
kept in position by & long screwed metal plug,

Mark I percussion drill tube—The Tube, V.8. percussion,”drill,
Mark I, was much shorter ; it was without the milled head and flated
body, and was not blackened.,

Fig. 120.
TUBE, V.3. PERCUSSION, DRILL, MARK L
Seale {.
=== = f o Metal.
- +%.  Tndiarubber.
- e Metal,

Tusg, Fricrion, “T,” DriLL, Marg 1.

This tube i 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 iz 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.
§ TUBE, FRICTION, “T,” DRILL, MARK I
Full Size.
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Turg, Friction, * T,” Driry., CONVERTED, Mark 1T,

The Mark II 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
previouns pattern. '

Fig. 122,
TURE, FRICTION, “T,” DRILL, CONVERTED, MARK II,

&

The Mark I converted drill “ T 7 tube differs from the above in
having a weaker form of clip spring, which fits inside the slotted-
out portion of the “ T * head.

TusE, Fricriow, “ T (Pusk), Drun, Magx 1.

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.

Spiral spring _/

Wood plugem = — - - = o e L
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CHAPTER XV.—PRIMERS.

(A) GENERAL REMarks; (B) Erecrric PriMems; (C) Percussion
PrimERs ; (D) Kevs usep wrth 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., 945-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 | C| .
Cartridge, Aiming Rifle, 1-inch Electric, Primer, Mark I | C| .

Percussion primers used with Q.F. cartridges are placed in a
numbered series as follows :—

(Q.F., 12-pr. of 4
cwta.

QF., 13- and
18-pr.

Primer, Percussion, @.F. Cartridges, No. 1, for < Q.F., 3-inch.

Q.F., 4&-inch, Mks.
IVand V.

QF, 4+5-inch

' howitzer.

o » 1 No. 2, for Q.F., 3- and 6-pr.
» i » No. e for QF, 15-PI'.
™ 53 2 No. 4, for Q.F., 2-95-inch.

There is also the Primer, percussion, B.L., 9-35-tnch howitzer.

There is a special percussion primer for firing blank from 3- and 6-pr.
and 295-inch Q.F,

All percussion primers are fitted with a percussion eap; 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, i3 as folows :—

Parts,
Potash, chlorate of .- . e 12
Antimony, sulphide of . .. 18
Mealed powder .. e - e A
Sulphur .. {e . = by L

Ground glass .. ¥ ac a5 4
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CARTRIDGE QF OR QF.C. PRIMER ELECTRIC LARGE MARK V|C|
MANGANESE OF ALUMINUM BRONZE.
FULL SIZE.

g e S v gy i - - = = - - - Contact Ditsc

| A e o ) S T T e b et D ONIRE  Gup;

_______________ Copper Wire -02 diam.insulated with sik
bared at ends, with one turn in hesd.

!: ;' s aERsnm s e s o R BICHE T e M
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d i b e R -Ebonite Washer.
E , E ‘: :’ ;‘ e i 2 Bress Screwed Collar
{ :' -, R i’*’i*v{»—‘—--~—--------"Vf-Manyanese Bronze. )
I y P E I e Crown Metal Pole -04 diam.
LR R SNSRI v
- i ! i ! E ) R =-=~---[ridio Platinum Wire 45 grain per yard.
i . i e gttt Compositiorn Priming.

S "~ -Brass Cylindar. B
----Crown Metal Pole -04 oliam.

¢ Glazeo Board Disc -O5 thick covered
with Pettman Cement.

- Tuft of Guncotton Yarn enve/op/'n‘g
the Brioge.

e - _Threads coated with Pettman (Cement)

Miiled Edge.

3567
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(B).—ELECTRIC PRIMERS,

Cartrnar, ().F. or Q. F.C,, Priver, ELECcTRIC, LARGE, MaRK V [ O |,
(See Plate LXXVI.)

Use.—This primer is used with the Q.F. 12-pr. of 8, 12, and 18 ewt.,
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.8. electric
“P " tube will be used.

In the Naval SBervice the use of this primer is now restricted to
gunnery ships and for firing salutes.

Parts.—The primer consists of the following parts :—Body, cone,
contact dise, 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 aluminivm brongze, 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 & 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 i3 passed through the hole to the recess for the contact
disc. At the bottom of this recess a thin dise of tin is Jaid. 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-platinun, *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 eylinder 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 compesition
(2 parts guncotton dust, 3 parts mealed powder), and the top closed
by a glazed-board disc cemented in and covered with Pettruan’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 eylinder, 20 cylinders in a
packing case.

Action.-—On the cireuit 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, &e., to battery. The cone is driven
by the force of the explosion into its seating, and the cupped-out
portion expsnds, 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 ehonite cup for the contact disc is screwed in. -

{¢) The cone plug is cupped out in front, to give better gas gealing.

{(d) The central pole is steadied by an ebonite plug and a brass
washer.

(¢} The body pole is bent inward to clear the cylinder.

(f) Strengthened bridge.

(9) Waterproofing threads with Pettman’s cement.

(k) Closing the end of primer with glazed-board disc and Pettman’s
cement.

Earlier Marks of Primer, Eleciric, Large.

Primers may be divided into “ unconverted,” * converted,” and
those with ‘‘strengthened bridges.”

Unconverted primers are Marks I, I*, I, 111, and 1IV. 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**, TI*, II**, TII* III** and IV¥,
They have a single bridge of platinum-silver, resistance 1°5 to 1°8 ohmns,
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 T¥.%, TI¥* TII*.* IV**,
and V. They bave an iridio-plativum wire bridge, resistance *75 to
95 ohm.
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PriMER FoR 1-INCH Anive RIFLE.
Cartridge, aimang rifle, 1-inch electric primer, Mark . —The electric
primer used with the 1-inch aiming rifle electric cartridge is deseribed
and illustrated with that ammunition. (See page 527.)

{C).—PERCUSSION PRIMERS.
PriMER, Percussion, Q.F. CartringEs, No. 1, Marx IT | C |,

This primer is used with the Q.F. 12-pr, of 4 ewts.,, Q.F. 13- and
18-pr., Q.F. 3-inch, Q.F. 4inch, Marks IV and V; and Q.F. 4'5-inch
howitzer.

(Plate LXXVIL)

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 bedy, over which screws an anvil plug having & 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.? 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 18 marked on the head with its serial nmnber (No. 1),
contractor’s initials, or recognized trade mark, its Mark, and date
of filling.

Primer, PERcUssION, Q.F. Cartrince, No. 1, Mark T

This primer differed from the above in having a cap chamber
with a percussion cap pressed inte 2 recess in the base; no anvil plug

Fig. 124.
PRIMEL, PERCUSSION, Q.F. CARTRIDGES, NO, 1, MARK %,
Full Size.

—— = ——  Paper 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 1
primers have been declared obsolete; the existing stock has been
returned to Woolwich and converted to Mark I*.

s Mark I* primer.—The Mark I primer, when fitted with a brass
closing dige 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,
1.8 t—

4 primers in “ Box, percussion primers.”
10 primers in Cylinder No. 103.

The “ Box, percusgion primers” i8 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
dises of cork which are placed above and below the primers.

The cylinder is painted black ; the lid is secured by means of a tin
gtrip soldered on.

Primzrs, Prrovssion, No. 2| C| .

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
cages gpecially 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 & percussion cap when altered
to take a primer.

The Marks I and IT are obsolets for future manufacture and are
being converted to Marks ITT and IV.

PrmvER, PERcUSsION, Q.F. CARTRIDGES, No. 2, Marg IV | C .
{Plate LXXVIIL)

The Mark IV primer consists of the following parts :—Body,
percussion cap, anvil plug, eopper ball, perforated brass disc and
magazine cylinder.

Body.—The body is threaded externally to screw into the base of
the cartridge case; 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 18 made of brass and containg 1°2
graing of composition pressed in and varnished, and covered with a
dise 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 ball 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 ag shown in Plate LXXVIII. The
cylinder screws into the front of the primer body; it is perforated
with 8 holes and containg a perforated pellet of R.F.G.? gunpowder
contained in a tube of varnished paper; the bottom is closed by =
brass disc having 3 fire holes. The cylinder is prevented from un-
serewing from the body by 3 punch dabs.

Packing.—10 in cylinder No. 114.

PrmuEeR, PErCUSSION, Q. F. CarTRIDGES, No. 2, Marx 11 [ C | .
(See Fig. 125.)

The Mark II percussion primer {of which only a few thousand
were issned) differs from the Mark IV in having a magazine plug
filled with R.F.G.% powder, instead of a magazine eylinder and per-
forated brass disc.

Packing.—10 in cylinder No. 1086.

Fig. 125.
PRIMER, PERCUSSION, QF. CARTRIDGES, NO. 2, MARK IL

3 fire holes.

= Cap eomposition,
1 — Bruss cap.

PrivERs, PERCUSsION, Q.F. CartRIDGES, No. 2, Marg III| C| .
(Plate LXXVIIL)

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 tront 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 eylinder No. 113.
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PriMER, PErcussian, Q.F. Camrringrs, No. 2, Maeg I | C| .
(See Fig. 126.)

The Mark I primer differs from the Mark T11 in having & magazine
ping instead of a cylinder. The magazine plug has a central fire hole
and & copper ball.

Ouly a few thousand of the Mark I primers have been issued.

Packing.—20 in cylinder No. 105.

¥ig, 126.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO. 2, MALK I
Scale ¢,

—  Gas check.
- = = - (ipzed-board dlsec.

= = == Anv! plug.
_______ Copper tall,

Central fire hiole,

Percussion cap.

Privers, PErovssion, Q.F. Cartripers, No. 3, Marx T | L/ .

The Primer, percussion, No. 3, is used with the Q.F. 15-pr.

Tt consists of a body, percussion cap, anvil plug, charge of R.F.G.*
powder and & glazed-board closing dise.

The primer externally ig 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 dise
coated with Pettman’s cement.

Pacling.—Primers, percussion, No. 3, are packed 20 in cylinder
No. 108.

Fig. 127.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO, 3, MARK L
Scale {.

Glazed-loard dise,
B.F.G.2 powder,

Anvil piug.

Percusslon cap.
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PrmmER, PERCUSSION, No, 4, Mare I | 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; & central hole is hored through it which 1s
enlarged at the base to take a cap chamber with percussion cap.

Fig. 128,
PRIMER, PERCUSSION, KO, 4, MARK L
BSeale 7.

!
| ]

Cap chamber.—The cap chamber is made of brass with a raised
anvil pierced with three fire holes; it contsins a copper cap filled
with 1°2 grains of composition, pressed in, varnished, and covered
with & tinfoil dise. _ ‘

The eap chamber with its percussion cap is pressed into the recess
in the bage of the primer.

Packing.—2b in cylinder No. 1.

Fig. 129.
PRIMER, PERCUSSION, B.L. 945-INCH HOWITZER, MARK I.
Scale .
————— Paper dler,
= = = = Powder pellet.
— — = = Rudy,
— =~ — — Berew plug.

= — ~— Percusslon cap.

Prmer, PercussioN, B.L. 9 45-mvor Howrrzer, Marg 1| 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 0°2 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 & 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
ag 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 percuasion primers are issued 10 in a card-
board box.

CarteiDGE, Q.F., Brank, 2°95-1ncm and 6- oR 3-PR. PRIMER,
Percussion, Marg 11T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>