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TREATISE ON AMMUNITION.

CHAPTER 1.—-GUNPOWDER.

CONPOSITION.—PROPERTIES.—CLASSIFICATION.—YVARIOUS DESCRIPTIONS OF
GUNPOWDER AND THEIR USES.

ExpLosives are mainly us»d for the propulsion of projectiles, or as
disruptive agents. The explosives commonly met with in the
service are (i) gunpowder, which is used both as a propellant and for
disruptive purposes; (ii) cordite, which at present is only used as a
propellant ; and (iii) gun-cotton, which is used as a disruptive agent.

Explosives which may be-met with in the Service aro given in
Chapter IV.

Explosives used for the propulsion of projectiles are sometimes
termed * propulsives” or “propellants,” and those for disraptive
purposes * disruptives.”

Gunpowdcr for many centuries was the only explosive in general
use, but in recent times many other explosives have been invented.
An account of the manufacture, and action when fired of gunpowder,
can be found in other works.*

Guanpowder is an intimate mechanical mixture of saltpetre,
salphur, and charcoal. A short account of the properties of these
ingredients will be found at p. 29.

In England, black powder is, and for a long time has been, made
of the ingredients mentioned above in the following proportions :
saltpetre 75 parts, charcoal 15 parts, sulphar 10 parts.

The proportions of Prism' brown and S.B.C. powders are—
saltpetre 79 parts, charcoal 18 parts, sulpbur 3 parts; and of E.X.E.
powder, saltpetre 77,% parts, charcoal 17}¢ parts, and sulphur 5 parts.

In addition from 1'5 to 2'2 per cent. of wateris a recognised
ingredient in brown powders.

The charcoals for these powders are composed of sp>cial material
and the preparation of them is confidential.

® “Treatise on Service Explosives, 1900 ; * Researches o1 Explusives, by
Captain Sir Andrew Noble, K.C.B. (late R.A.), F.R.8, &c., and Sr Frederick
Abel, Bart, F.RS, &c.; “ Notes on Explosives,” by Dr. W. R. Hodgkinson,
F.RS8.E., &c.; Professor Bloxam’s “Chemistry”; Professor Vivian Lewes's
“ Bervice Chemistry,” and *‘ The Manufacture of l]’O.Yxplosiw:.e," by Osca- G .ittnann,
Assoc. M. I.CE,, &c.

(5581) 5

Misool-
laneous..



Advantages.
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i.. ‘The..explosiveness of. powder of a given composition ean be
modified by varying the charcoal, the amount of moisture, and its
physical condition. The effect of the above variations on fired
powder is discussed in ‘ Treatise on Service Explosives.”

Speaking generally, a large grained powder, highly glazed, made
from highly-burnt charcoal, and of bigh density, other things being
equal, will burn slower and so have less explosiveness than & powder
of opposite characteristics. If, however, the grain be very small as
in mesled powdey, the interstices between the grains are mnot
sufficiently large to allow a free passage of flame, and so a charge of .
mesaled powder would ignite in one place only and would burn
comparatively slowly.

On the introduction of rifled ordnance, it was found advisable to
use a slower burning powder than tbat used with S.B. guns. More
work is thrown on a rifled gun than on a S.B. gun of the same
calibre. o

A charge of slow-burning powder gives rise to a lower maximam
pressure than a charge of quick-burning powder, and the pressure is
better sustained throughout the bore, and so for equal velocities with
& projectile of a given weight the slow-burning powder strains the

n less.

To obtain a slow-burning powder, the density and size of grain
were increased on the introduction of rifled guns, aud “ R.L.G.”
density 17, size §-inch to }-inch, superseded * L.G.,” size {5-inch to
#-inch. Again, when R.M.L. guns of 7-inch calibre and upwards
were made, ¢ P.,” a powder of higher density and latger grain (density
1-75, gize §-inch), which burns more slowly and strains the gun less
than “ R.L.G.,” was adopted.

‘Then “P.2” a powder of larger size (about 1'5-inch cubes) was
manufactured for the heavier R.M.L. guns.

. To ensure regularity of burning, moulded or prism powders
were next introduced. These powders are moulded into regular
hexagonal prisms, having a hole running through the centre of each.
Thus not only is the powder of uniform size, but the pressure of the
gas is better sustained, since as each prism burnos, the decrease in
purface on the outside is to some extent counterbalanced by the
increase of the inside surface of the perforation. It is also probable
that after a certain time the prism breaks ni), thus forming additional
surfaces for combustion, and consequently for the evolution of

as.

§ Moulded black puwders were first introduced, to be shortly
afterwards superseded by mounlded brown powders.

The brown powders have been very satisfactory in that the
pressures they give are moderate, while the velocities are high, but
‘they are far from being smokeless. They are more difficult to ignite,
‘and require a primer of a few prisms of black powder.

- For the short bure of the 7-pr., for small arms and machine guuns,
and for shrapnel shell with bursting charges in the base, quick-burning
powders are required. Such powders have small grain.

The advantages of gunpowder are :—

(a) Its rate of combustion is gradual compared with that of many
other explosives; by altering the proportions of the in-
gredients and varying the mechanical processes of manu-
facture, its explosiveness can bo modified so as to suit every
description of weapon.

(b) The ingredients are easily produced.

(¢) They are comparatively cheap.




3

+ +{d) *Gutipuwder i, witlt-propet pretautions;safe i mumifactire,
'+ in store, and in tramaport; it-also keeps well. - =

Uunpowder ignites'atia tenrperature betweer 5507 I\ and 600° ¥,

- various oonditions tending to modify the - exaot :temperatuve. :.-For:
instance;' gunpowder made with slaok' burnt charcoal” igmites at a.
lower -temperaturé than gunpowder similar in- other respects made
from & highly-barnt cherceal. Mealed powder, again, - will. ignite
more readily ‘than-the same  meal pressed-imto & prism. Powder
will deteriorate at-lower tenrperatures ‘than that which~ canses its
ignition; sulphnr- begins-to vaporise et about 230° F., and water is
given ap by powder at a still lower temperature. - Water being
recognised as a component in-the more modern powders, baking such
powders in hot magazines may cause them to give rise to abnormal
pressures in the bore of a gun when fired. - ' :

Gonpowder can be exploded by a blow or frictien, especially Liability of
when a thin film of powder-dust is nipped between hard surfaces, gunpowder to
or, if it receives a glancing blow; even between wooden surfaces. explode bya
Dr. Dupré has fired gunpowder with a light-hammer on stone. In ;‘l?"." by
fact, Dr. Dupré has found that the majority of explosives, spread in 'motom
a thin layer on a wooden floor, may be exploded: by a glancing blow
from a broomstick.- This fact forms a clue to most of the precautions
laid down to be taken when dealing with gunpowder. When they
are carefully observed the risk of - an explosion is small. No
departare should be made from the letter or spirit of the regulations
laid down for dealing with explosives. The regulations for magazines -
will be found detailed at p. 444.

There have been no conclusive experiments to determine the
amount of friction necessary to explode gunpowder, but there is
abundant evidence showing that gunpowder will ignite by friction
against the walls of rifled shells when fired. The property of
igniting from concussion was made use of in old pattern Palliser
shell; the powder was found to explode on the impact of the
unfuzed shell against iron plates.. Experimeats have shown that
the larger descriptions of gunpowder (Prism, P.? and P.) can be
exploded by the impact of a bullet having a striking velocity of
rather more than 600 feet per second.

The experiments were tried on cartridges exposed, and in varions
Service packages. The smaller grained powders were not so exploded
even when the bullet had a much higher striking velocity. Probably
the large grain powders were easily ignited, because they presented
more resistance, while with the small grain powders the bullet was
more gradually checked.

A case of brown powder struck by a projectile ignited and burnt
withont explosion.

Gunpowder stands climate well. Pure saltpetre is not deliques-
cent to any great extent: the glaze and density of powder aid to
preserve it from damp; still, in- very damp climates, or in a damp

ine, it is necessary to keep powder in metal cases, the air being § 2481
excluded by luting.

Keeping gunpowder in a very damp atmosphere will tend to
separate the ingredients by wetting a -portion of the saltpetre, which
on a change of atmospheric conditions may efloresce or be carried
to the surface of the grains by the escaping water vapour causing a
capillery action.

The dryness and proper ventilation of powder magazines are
therefore points of great importance. The rules for the ventilation
of magazines will be found detailed at p. 449.

(5381) B 2
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Gunpowder should not be allowed to remain in direct contact
with metal, as if there is the least damp (if it be heated) the
saltpetre will attack and corrode the metal, thus spoiling the powder
and damaging its envelope. This effect may be noticed in the earlier
patterns of Snider ammunition in which the brass case was
unprotected from the powder. Again, paper, if of any thickness,
is Emnd to cause powde= to deteriorate, as it is given to abrorb and
retain damp. This causes part of the saltpetre to be absorb.d into
the paper, which becomes more or less impregnated with it at the
expense of the powder. This difficalty can be overcome by varnish-
ing the paper. The paper cylinders contained in certain R.B.L.
cartridges were found to deteriorate the powder until they were
varnished.

"~ There are various descriptions of powder in the Service. A speci-
fi ation gunides the manufacture of cach description, and governs its
receipt into the Service.

The powders in the Service are enumerated in the following
list, being classified as shown.

Service gunpowders include all descriptions used for firing
projectiles, whether from cannon or small arms.

Serviceable gunpowders include, in addition, blank and shell
gunpowders.

‘ Designation.
Class. Description.
l General. Detall.

1. ‘ Service §.B.C.

Prism!, brown

,  black

Piism?

E.X.E.

| &4 1. Al new gunpowder.

P. 2. All unused esunpovrdel'. the packages of which have

S.P, been opened for exan.ination, and which has been

Q.F1 found serviceable. This is to stand first {n order for

M.G1 4 practice purposes.

‘ L.G. 3. Gunpowder returned into store (including the contents

R.L.G. of cannon cartridges) which on examination may be

! R.LG? found uninjured.
| g.(x}.o.o 4. Gunpowder which, after repalr, is found fit for service.

R.F.G.

R.F.G.?

Pistol

Rified Pistol )

11. l Blank ../ Blank L.G. |1l LG, RLG, RI.GS in bulk or from broken-down
new or re- cannon cartridges, too dusty or broken in grala for
duced. Class [, and which cannot be repaired for the same.

2. Gunpowder, special'y manufactured us blank L.G.

Blank F.G. | 1. F.G,, R.F.G., R.F.G?, and pistol too dusty or broken
new, or re- in grain for Class I, and which cannot be repured for
duced. the same.

2. Gunpowder, specially manufactured as blank F.G.
I
111 | Shell... «..| Shell P, 1. P. and S.P powder in bulk, or from broken-Cown cart-
ridges, too dusty or broken in grain for Class I, and
which cannot be repaired for the same.
2. Gunpowder specially menufactured as shell P,

Shell Q.F. ...| Q.F.! powder in bulk, or from Q.F. cartiidges which has
deteriorated, or is no longer required in Class I.

Shell L.G L.G., RLG, KL.G? and RL.G.% in bulk or from
broken-down cannun cartridges, too dusty or broken in
grain for Class I1.

Shell F.G. new. | Gunpowder specislly manufa~tured as shell F.G.

Shell F.G., re- | F.G.,, R.F.G.,, RF.G.® and Finol powder, too dusty or

duced. broken {n grain for Class 11.

Q.F. shell, F.G.| Guanpowder specially manufactured for bursting charges of

3-pr. and 6-pr. Q.F. shella.




Designation.
Class. ) Deec:iption.
General. I Detail.
IV. | Doubtful ' ’ All gunpowder awaiting examination.

V. | Condemned... All gunpowder found unfit for any of the above classes, but
avallable for blasting purposes, or for sale.

VI. | Condemned Gunpowder, obtained from shells and S.A.A. or other cart-

for extrac- dfu or charges which contain their own means of
tion, ignition, except Q.F. cartridges, and which is to be
immediately wetted. :

A short notice of each of the above gunpowders follows : —

MouLvep PowbpERs. .

Prism* Block.—This powder was introduced in 1881. 1t is
moulded into regular hexagonal prisms ‘976-inch + ‘008-inch in
height. The diameter measured over the sides is 1-366 inch + ‘008-
inch. In the centre is a circalar hole ‘393.inch in diameter. Its
density is not less than 1:76. '

Use.—B.L. gans, 8-inch, Mark VII; 6-inch Marks IV and
¥V: R.M.L, 17-72-inch, and 12:5-inch ; and primers for Prism! brown
and S.B.C. cartridges, and for K.X.E. cartridges for 12-5-inch
R.M.L; 8.inch and 9-2.inch B.L. for gunnery ships.

Prism3.—This was introdaced in 1881. The prisms are 2-inch +
«03-inch high, and 2:35-inch + -03-inch in diameter over the sides.

The axial perforation is rather more than -inch in diameter, and
each prism weighs a little over half a pound. . The minimum density
is 175,

Use.—R.M.L. guns, 17°72-inch and 12'5-inch.

p u'l‘he existing stock of Prism?> gunpowder will be used up as
ollows : —

lst.—For N.S. when available, and to be expended in practice,
whenever possible, in the 12'5-inch Mark 1I R.M.L. gan.

2nd.—For L.S. when available, an1 to be expended in practice,
whenever possibl~, in 17:72-inch, 12'5-inch Mark I, and
12:5-inch Mark II R.M.L. guas, but with the latter for
practice only.

Prism' Brown.—This was introduced in 1884. It is of the same
dimensions as Prism! black. The brown colour is due to slack burnt
charcoal, and its density is not less than 18. ,

Use.—B.L. guns, 12-inch and 9-2-inch Marks I to VII, and 8-inch
Marks III chase-hooped, 1V, and VI, and R.M-L., 16-inch.

8.B.C.—This was introduced in 1887. Similar in size and
tpgeannce to Prism' brown, except that each prism has a circular
indentation in the centre of one face as a distinguishing mark ;
tiogse early lots have not this mark. The density is not less than

Use—B.L. guns, 1625-inch and 13-5-inch and 9-2-inch for
gunnery ships.

E X E.—Introduced in 1887 to supersede P.2, Prism! black,
and Prism® in R.M.L. guns, and as the charge of all 6-inch
B.L. gans, except Mark V. It is of Prism! size, and has an
indented ring round the centre perforation on one face as a dis-

§ § 3951,4730,
6090.

§ § 4105,6551,

§ 4731.

§ § 5392, 5410,
§226.

§ § 5409,6138,
6729, £675.
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tinguishing mark. 1t is of & dark slate colour, due to the admixtare
of two charcoals in its composition.

Its density is not less than 1-8. '

Use.—B.L. guns, 6-inch, Marks III, chase hooped, IV, and VI1;
R.M.L., 12:5-inch Marks I and II; Q.F., 6-inch ; and B.L. 8-inch and
9-2-.inch Marks I to VII for gunnery ships.

The prisms in certain lots of E.X.E. are too large for the ordinary
6-inch B.L. cartridges. The cases containing these prisms have been
therefore marked *large prisms.”

CupicaL or Cur PowbpErs.

P. or Pebble—This powder was introduced in 1871. The grains
are approximately cubical in form with rounded edges. They pass
through meshes §-inch in the clear, and are retained on #-inch
meshes. Minimum density 1-75.

Use.—R.M.L. guns, 12-inch, 35 tons, to 80-pr.

8.P.—Certain lots of P. which have given good resulis at proof,*
are subjected to a further proof, and if satisfactory, are marked S.P.
No more P. or 8.P. will be made.

Use.—B.L., 5-inch, 4-inch, Q.F. 12-pr. and 4'7-inch and R M.L.
10-inch on high angle mounting. It may be used instead of P. powder
when the latter is not available.

P?—This was introduced in 1876. The grains are approximately
cn})i;:al, with a length of edge about 1'5 inch. The minimum density
is 1'75. :

E.X.E. will ultimately supersede it.

Use.-—To utilise the existing stock, charges of P.? have been
approved for practice on gunnery ships for 6-inch and H-inch B.L.,
and for 10-inch R.M.L.

Q.F.}.—This was introduced in 1887. It is similar io the powder
originally supplied for use with the Hotchkiss 6-pr. Q.F. and which
was known as “ French C3.” The grains are nearly cubicalin shape,
beiln about 4 inch square by % inch thick. The minimum density
is 1'75.

Use.—3-pr. and 6.pr. Q.F.

GRANULATED OR GRAINED POWDERS.

L.G. (Large Grain).—This is the old cannon powder, and remains
the Service Fowder for S.B. guns and mortars, the bursters for
shrapnel shell having the bursting charge loose in the head, and as a
substitute in case of emergency in P. mixture for F.G.; size 8 to 16
mesh.

No more will be made.

R.L.G.—This was introduced in 1860 for the use of the Armstrong
R.B.L. gans. It is retained on a sieve of 8 meshes to the inch,
aud passes through a sieve of 4 meshes to the inch. Density
about 1:7.

Use.—R.M.L. guns, 9-pr. to 64-pr. (except 18-pr.) ; R.B.L. guns,
9-pr. to 40-pr.

No more will be made. :

R.L.G2.—Introduced in 1878. Size 3 to 6 mesh; minimum
density, 1-65.

® Selected Pebble is now manufactured to specification, and the manufacture
of Pebble powder has ceased.
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Use—R.B.L., 9-pr. to 7-inch; R.M.L, 9-pr, and. l2-oz.
for 2-5-inch star shell; R.M.L. howitzers, 8-inch, 6'G-inch,
and 6:3.inch. . Jn L.S. it may be used for any guns for which R.L.G.4

is employed, should the latter not be available. The existing -stock

of cartridges filled with R.L.G.?for which R.L.G.* has been approved,
will be treated as follows :—13t. For N.S., will be replaced as soon ag
R.L.G.! is available, and used up in gunnery.ships. 2nd. For L.S,,
will be used up, futare sapplies being of R.L.G.* if available; xf.
not, R.L.G 3.

R.L. G.>—This powder was made in India, and there. was used for
R.M.L. guns, 25-pr. to 80-pr., and for all 8.B. gans. Slze of gmm,
from 2 to 3 mesh. None has been made recently.

R.L.G*.—Introduced in 1887. Size,2 tv 3 mesh; minimam
density, 1-65.

Use.—Q.F. 6-inch for practice on gunnery ships; R.M. L guns;
10-inch on high angle mounting, 13-pr. to 64-pr., and 2-5-inch;
6:3-inch R.M.L. howitzer, when existing stock of R. L.G? cartmdges
is nsed up

MG —Introdnced in 1882 It is highly glazed and. angulan-m
shape, and can be pressed into a pellet. Size, 7 to 14 mesh ; minimam
density, 1-75.

a Use.—1-inch Nordenfelt gun, and cartridge for 1-inch aiming
.

F.G. (F'ine Grain).—Size, 16 to 36 mesh.

Use.—S.B. small arme, 7.pr. R.M.L. gun, and for bnrstmg charges
of shrapnel shell baving bursting charge in the base.

This powder is no longer made.

R.F.G.—Size, 12 to 20 mesh ; average density, 1'6.

Use.—Snider S.A. ammanition, 7-pr. R.M.L. gun, and for burst-
ing charges of shrapnel shell when F.G. ia not available. The manu-
factare is discontinued except when required for Snider ammaunition.

R.F.G2.—1lutroduced in 1873. Size the same as R.F.G.; densny,
172 to 175.

Use.—Martini-Henry S.A. ammunition, machine guns of small-
arm calibra and l-inch aiming rifle cartridges; 7-pr. R.M.L.
gan, and for filling shrapnel shell having the barsting chargas in
the base, and for igniters of cartridges.

Pistol.—Size, 44 to 72 mesh.

Use.—Enfield pistols, and for the bursting charges of shrapnel
shell having the charge in the base.

No more of this powder will he made.

Rifled Pistol.-—Size, 20 to 36 mesh ; density, 1-58 to 1 05.

Made from Blank F.G. siftings.

Use.—Enufield and Webley pistols.

The size of P. and granvlated powders is determined by the sieve
through which it is passed in manufacture; the sieves are .dis-.
tinguished according to the number of subdivisions in a linear mch
thus an 8-mesh sieve would have 64 holes in a square inch.

BLANK PowDERS.

Blauk powders are used for saluting and blank c' mrges, and may:
either be powders redaced in cluss from * Service,” or speclally
manufactured as * Blank.”

Waltham Albey Blank L.Q. is made from the final siftin, of
8Service black powders, the size of grain being from 8 to 16 mes

§ § 5272, 5361,
5457, 7216.

§4175.

4' 52286-
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§ § 2487, 8065,
5163, 6614.
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" " Blank L.G. comprises L.G., R.L.G., and R.L.G3, classed as
*“ Blank.”

Walthain Abbey Blank F.d. is the final siftings of Service black
powders ; the size of grain is 16 to 30 mesh.

Blank F.G. comprises pistol, F.G., R.F.G., and R.F.G.? classed as
“Blank.”

Blank L.G.is used for all natures of blank cannon cartridges,
for shell filling instead of shell L.G., and when new for shrapnel
shell,

Blank F.G. may be used for all natures of S.A. blank ammunition,
with P. for shell filling, and when new for shrapnel shell.

Blank F.G. New is used as an alternative to R.F.G.® for the

- primers or igniters of cordite cartridges.

§7714.

§6686.

§§7714,7715,
10837.

§8697.

§8416.

. §§7685,9720.

R.LG.Y P, Q.F.!, P? and moulded powders are not to be placed
in Class II: -

Service ganpowders are not to be used for blank or saluting
cartrid;l;es when any gunpowder classed under the head of blank 1s
available.

SueLt Powbpers.

Shell powders are manufaclnred or selected for shell filling.

P. Mizture consists of shell P.and shell F.G. It is used for
filling all common, double, and armour-piercing shell for rifled
ordnance except these noted below. In case of emergency Service
L.G. may be used instead of shell F.G.

Shell F G. inclades Piatol, F.G., R:F.G., and R.F.G.% and is used
with P for shell filling and for the bursting charges of 9, 12, and
20-pr. R.B.L. segment shells. Also when new for shrapnel shells.

Q.F. Shell F.Q. is used for the bursting charges of 6-pr. and 3-pr.
Q.F. shells. It is a specially manufactured powder.

Skell Q.F. is Q.F.! selected for shell filling ; it is mixed with F.G.,
and used for filling 12-pr. Q.F. common shell Mark I. Should P not be
available it may be used with ¥.G. for filling all natores of commor,
double, and armour-piercing shell up to and including 6-inch B.L.
and 40-pr. R.M.L. or R.B.L., cxcept 3-pr. and 6-pr. Q.F.

Shell L.G. includes L.G., R.L.G., R.L.G.?, and R.L.G.%, reduced to
“Shell ”’; it is used for the bursting chavges of 20-pr., 12-pr. and
9-pr. R.B.L. common shell, S.B. common shell, and for barsters of
7-inch aud 40-pr. R.B.L. segment shell.

A mixture of R.L.G.* and R.F.G. is used as the bursting charge
of the 2:5-inch R.M.L. ring shell.

Service powders, or shell powders specially manufactured as such,
are used for filling shrapnel shell and in future new ‘ Blank F.G.”
and ¢ Blank L.G.” specially manufactured as such may be used for
filling shrapnel. Blank L.G. will only be used for those with the
burster in the head ; Pistol, F.G., R.F.G., and R.F.G.? for those with
the bursting charges in the base; L.G. or Pistol, F.G., R.F.G., or
R.F.G.? for those with the burster in the head if a bag is used, and
L.G. if loose in the head. Barrels containing shell F.G. specially
snanufactured are marked ¢ Shell F.G., new " ; those containing F.G.
reduced in class “ Shell F.G. reduced”; aund barrels containing
Blank L.G. or F.G. specially manuflactured will be marked, * Blank
L.G., new " or “ Blank F.G., new ”; those containing reduced blank,
¢ Blank L.G. reduced ” or *‘ Blank F.G. reduced.”

The effect of firing a shell containing a bursting charge of gun-
powder is to set back the latter in a hard mnss. The adoption of
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P mixture instead of L.G. for shell filling has increased the destrnc-
tive effect. This may be partly due to the greater charge of P.
mixture (a 40-pr. shell holds about 3 1b. of P. mixture or 2 lIb. 8 oz.
of L.G.) and to less ceking un shock of discharge.

Powders classed as shell powders are generally those found dus'y
or broken in grain, and not according to specification, and so unfit
for Service powders, but suitable for shell filling.

Failirg shell powders the higher classes of powder may be used,
the only reason for using the inferior powder being to prevent waste.

Gunpowder of Class VI will at once be thoroughly wetted,
and placed in old barrels. When such wetted powder undaly
accumulates it is destroyed by being sunk in deep water.

All grained powder not made up into cartridges is packed in
barrels, and all mude, or re-paclked at Purfleet, since January 8tb,
1885, is placed in waterproof bags inside the barels, which, when so
packed, contain 100 Ib. of L.G., R.L.G., or any fine grained powder,
110 Ib. of R.L.G?, R.L.G.%, and Q.F.}, and 125 1b. P. or P.%.

Prism powders are packed in special zinc-lined waterproof cases

which always contain 100 lb.

For description of these packages, see Chapter VI.

Loose gunpowder, except P.? ar.d moulded powders, held on charge
by the Royal Artillery, will be placed in serge bags, each containing
10 Ib., and stowed in barrels with waterproof bags, or in metal-lined
cases. See table, p. 467.

Gunpowder, except that which has been wetted, is placed for
purposes of storage and tramsport in Group I, Division I, and
wetted gunpowder which is treated as an explosive in Group 1I,
Division II; sce p. 443.

Service gunpowder, for convenience for store and issuing purposes,
i# divided and marked into lots or brands. These lots consist
generally of 100 packages or more, the contents of which are of
uniform quality. A brand consists of two or more lots blended
together so that the whole brand is of uniform quelity.

EXAMINATION.

Instructions for the Inspection, &c., of gunpowder will be found
in the Regulations for Army Ordnauce Services, 1900. :

Packing.
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CHAPTER II.—-GUN-COTTON.

GUN-COTTON.——MANUFACTURE AND PROPERTIES,—ISSUE.—PACKING AND
TRANSPORT OF WET AND DRY GUN-COTTON.—APPARATUS FOR CUTTING.
—DRYING.

WaiLe ganpowder is used as a propulsive as well as a disrnptive
agent, gun-cotton is almost entirely used in the latter capacity, with
a few trifling exceptions in which its rapidity of ignition and the
comparatively low temperature at which that ignition takes place are
made use of. These various uses will be fonnd in detail below.

A large proportion of the gancotton made is now used in the
manufacture of cordite. (This does not alter the above statement as
to its uses.)

Gun-cotton is chiefly manufactured at Waltham Abbey, but a
considerable amount has been obtained from the trade. The com-
position will be best understood by giving a brief sketch of its
manufacture. Fuller details will be found iu * Treatise on Service
Explosives, 1900.”*

The best white cotton waste which has been cleaned from
by builing with alkalies, and which should contain not more than
11 per cent. oily matters, is employed. It may be considered pure
cellulose C¢H,,0;. It is picked over to remove foreign substances,
passed through a teasing machine, and dried. It is then steeped for
a short time in the strongest nitric acid not under 1:50 sp. gr., to
which three parts by weight of strong sulphuric acid, 1'842 sp. gr.,
have been added, the use of tke latter being to teke up the water
which results from the action of the nitric acid on the cellulose, and
which, if left nnabsorbed, would weaken the streugth of the nitric
acid, and thus prevent the proper conversion of the cottn into
true gun.cotton. The cotton, now converted into gun-cotton, is
very thoroughly washed, wrung out, pulped, and 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 gun-cotton, but would
make it dangerous to store, owing to its liability to decomposition and
spontaneous combustion. After the washing process alkaline matter
is added, except when required for the manufacture of cordite, aud in
this state it is moulded and pressed into any required form. When
finished it should contain from 1 to 2 per cent. of alkaline matter.

® Much information will be found in Bloxam’s * Chemistry,” 5th edition, p. 507 ;
Abel's *“Investigations and Applicctions of Exploesive Agents, 1871""; Abel’s
* Contributions to the History of Explesive Agents” (from the Proceedings of the
Royal Society, No. 150, 1874) ; Thorpe’s “ Dictionary of Applied Chemistry, 1891,"”
Article “Explosives” ; ‘* Extracts,” Vol. VIII, p. 59, Vol. 1X, p. 87, Vol. X,

p. 28, 179; * Report of Committee on Storage and Transport of Gun-cotton,
1872”; “Notes on Explosives,” by Dr. W. R. Hodgkinson, F.R.8.E., &c., and
¢ Treatise on Service Explosives, 1900.”

— — . e B 6T N8 28 8 8 888 s RER NN 8RR —wEs e .
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The following equation shows approximately the formation of
gun-cotton :—

C.H,0, (OH), + 3HNO, = C,H,0, (NO,), + 3H,0
Cellulose, Nitric acid, Cellulose-trinitrate, Water.

Gan-cotton when dry may ignite at 277° F., it must ignite at
400° F.; its. mean igniting point may be taken at aboat 340° F.
Guonpowder ignites at about 560° F. The low igniting poiut of gan-
ocotton is taken advantage of in using loosely twisted strands of 1t as
additional priming for a special fuze, used with very small charges.
It is used as an primer in the cordite cartridges for B.L. field gans
and howitzers. Gun-cotton is also used in the form of dust, mixed
with mealed powder, for priming for electric tabes, &c.

Gun-cotton varies considerably in its rate of burning, according
to its mechanical condition and mode of firing. If it be merely
washed without being pulped, it retains its original eolour and
appearance, and can only be distingnished from ordinary cotton by
the pecaliar barsh feel of its fibres. In this state it can be twisted
into strands, woven into fabrics, or treated, in fuct, in any way in
which ordinary cotton can bs treated. For torpedo and mining
operations it is in our Service pulped, moulded and compressed by
hydraualic power into primers or slabs, which may of course be of any
size or shape required. .

When dry gun-cotton, perfectly unconfined, is ignited by a flame,
or by a heated body, it barns quietly and very rapflf;' with a bright
yellow flame ; if, however, the cotton is contined in a strong case,
even of wood, the action is very different; it explodes with great
violence, and the strength of the explosion will depend upon
the thickness of the case; to develop it fully a strong iron case is
required.

Compressed dry gan-cotton may be detonated, even when
unconfined, by the action of various detonating bodies, of which
fulminate of mercury is found the most suitable. It is not very easy
to distinguish between explosion and detonation, but for practical
purposes they may be considered to depend on the degree of rapidity
with which a change of state occurs. In the case of an explosion
the action takes such an appreciable time that the inertia of surround-
ing bodies is overcome and projection results. With a detonation
the time is so short that tho inertia only of the very nearest particles
of matter is overcome, and very litt'e projection but much local
disruption results.

About 5 grains of fulminate of mercury enclosed in a tube and
ignited in close contact with compressed dry gun-cotton prodaces
detonation, but to guard against any chance of failure, Service
detonators contain from 32 to 37 grains. A description of Service
detonators will be found in Chapter VII.

When the detonation is required to spread from one primer to
others, it is not necessary to have them absolutely in contact; rows
of primers from 30 to 40 feet in length, with intervals of from 4 an
inch to 1 inch, have been detonated by a primer at one end, set in
action by a fulminate detonator.

To produce detonation, the guu-cotton must be. in a compressed
form ; loose flocculent gun-cotton cannot be detonated, it is merely
scattered by the detonator. The explunation is that the cohesion
produced by the hydraulic pressure brings the particles of the
compound close enough to be within range of the detonating wave.
They then respond to, and convey the wave from one part to the
other of the mass.

Bloxam.

Dry gun-
cotton.
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Ordinary dry gun-cotton contains about 2 per cent. of moisture.
If the moistare amounts to 5 per cont. the gun-cotton can be easily
ignited by a flame, but probably will not detonate with a service
detonator. Dry gun-cotton may be exploded with comparative ease
by percussion, but the explosion is usually very local and confined to
the part struck.

he chemical constitution of gun-cotton is quite unaltered by
immersion in or storage under water, and when dried again the gun.-
cotton will possess all its original qualities of easy ignition and
susceptibility to detonation, so long as its mechanical cohesion is not
destroyed.

On this account, gun-cotton in its Service forms cannot be kept
for an indefinite time in a large volume of water, as it becomes dis-
integrated, and the loss of its compressed form deprives it of its
susceptibility to detonation. If re-pressed, however, it wounld regain
its former properties.

Wet gun-cotton in the Service, therefore, contains only about 25
parts of water to 100 parts of dry gan-cotton, which is sufficient to
preveut its ignition, but not enough to cause it to suffer from dis-
integration.

Wet gun-cotton may itself be detonated by fulminate if a con-
siderable quantity of the latter be used ; or, as is the safest and most
couvenient plan in practice, by detonating a small quantity of dry
gun-cotton in contact, or nearly so, with the wet mass, by means of
an ordinary detonator. One or two half-pound dry primers of gun-
cotton, when thus detonated, will communicate their action to a
large mass of wet gun-cotton. For instance, a charge of gun-cotton
may be suspended in water, entirely unprotected from the latter, and
detonated by means of a dry primer protected in a waterproof case.
Wet gun-cotton is actually move powerful in its effects when
detonated than dry.

It is impossible to ignite wet guncotton by a flume. If a slab of
wet gancotton containing about 15 per cent. of water be put on a fire
it will gradually smoulder away as the outer portions in contact with
the fire become dried, but it will not explode.

An experiment carried out in May, 1873, showed that a ton of
wet gun-cotton when exposed to the action of fire in a strongly built
magazine did not explode, but gradually smouldered away as abore
described.

It is not known, however, whether large quantities might not
explode if strongly cunfined and subjected to great heat for a length
of time.

These properties are most important. They allow the gun-
cotton to be stored wet, in which condition it is safe from any
danger of explosion by fire, and it can be re-dried at will for use in
small quantities, or left wet for nse in large charges, subject to the
use of a dry primer as above mentioned. This property renders it
the best agent of its class for storage and military purposes ; and is
in marked contrast to the bebaviour of dynamite, one of its principal
rivals on the large scale, under similar circamstances.

When gun.-cotton is detonated its action is so very rapid* that no
confinement is réquired, thus there censes to be any necessity for
using a strong case for torpedoes, or for tamping mines, and it can be

# The rate at which detonation is transmilted from mass to mass in a row of
wet gun-cotton s'abs ranges from 18,000 to 20,000 fret per second ; the rate is
slower with dry gun-cotton, being about 17,000 feet.
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used to cnt down stockades, &c., by simply attaching slabs loosely to
the obstacle. .

The force of detonated gun-cotton is stated to be at least four
times that of exploded gunpowder, weight for weight.

The chief products of the explosion of gun-cotton are aqueous
vapour, carhon monoxide, carbonic acid and nitrogen; the carbon
monoxide is highly dangerous in confined spaces, such as mines, &c.,
as it is an active poison and very inflammable.

For this reason gun.cotton is unsuituble for mining purposes in
the L.S., except under special conditions, when the miners are not
required to enter the ground again after the charge is fired.

The chief properties of gun-cotton, as compared with those of
gunpowder, may be sammed up as follows :—

(1) Dry gun-cotton can be inflamed at a much lower temperature
than gunpowder.

(2) Dry gun-cotton is more easy to explode by percussion than

npowder.

(3) The explosion of gun-cotton is unattended by smoke.

(+) The action of gun-cotton is much more rapid than that of
gunpowder. This comparative suddenness of action has
hitherto resisted all attempts to employ gun-cotton
successfully as a propelling agent in other than small
arms.

(5) The metal of a gun or small arm from which gun-cotton is
fired is much less heated than with gunpowder.

(6) Gun-cotton is uninjurad by moistare.

Gun-cotton is vsed in the Scrvice for torpedo and mine charges,
and for demolitions. Experiments have been carried on from time
to time with a view to utilise it in shells.

The forms of gun-cotton employed in the service are given in
Table I, p. 460. Priwming charges, primers and slabs are desig-
nated by letters.

The weight of gun-cotton dry is to be taken as the basis for
demands, except in the case of charges, priming, and primers, torpedo,
which will be issned by number.

Primers are cylindrical in shape, and the perforations meutioned
in the table are intended to roceive the detonators. All 1-oz. and
2.0z. primers issned dry are coated with paraffin in the R.L. to pre-
serve them from damp.

WET GON-COTTON. *

Wet gun-cotton is issned in the forms of slabs or primers packed
in metal cases or metal-lined boxes, intended equally for transport
aud store, or made up in charges for Brennan and Whitehead
torpedoes, and mines, all hermet cally sealed.

The closing plates of the cases or metal linings are fitted with a
serew plug, for removal, to allow the escape of gas that may have
formed, or the re-wetting of the gun-cotton.

The Mtnes, Naval, 72 1b., and the Countrrmines, Naval, 500 .,
are now issued filled with slabs, which ars contained in tinned
copper cases. Formerly 9-oz. primers only were used in order that
the mines might be unpacked, if necessary, and the gun-cotton used
separately.

The charges of Whitehead torpedoes of earlier patterns, both of
Fiume ard R.L. manufacture, are enclosed in hermetically scaled
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jepanned :coppen:csses,®-which +fit'into the bead of the torpede, -butt
in IV and subsequent Marks the head itself is made of phosphor-
bronze.and contains the charge of wet gun-cotton. A}l are farnished
with a central hole at the pointin which the dry: primer is-inserted
when the torpedo is-prepared for service. ' - - - ..

.+ The -Brennan- charges are -contained in the steel head of the
tor . -t . . : .

p';g: ackages are the 50-lb. box, a similar 15-1b. box, and the
half-sized setal-lined caee; specinlly.prepared ¢o take-gun-cotton for
G.8.,-and &-16-1b. box-stmilar to she 15-1b. box, except in dimensions,
for R.A. equipments. (This box has not yet been published in List
of Changes.) The above boxes are for store and transport.

There are also tho 164-1b. case for N.8., and a tinned copper box,
to contain eight }-slabs, for siege train, both of which are issued two
in a packing case, and also a tinned copper box, to coutain one }-slab,
for cavalry pioneers, which is issmed in a special packiong case to
take 16. -

The Box, gun-cottom, wet, 50 lb., Marks II* and III, wood, with
copper linned inner case, is made of deal with elm ends, to-each of
which are attached two rope handles by means of cleats. The whole
of the box is painted red. The lid is secured by brass scraws, and
has two recesses for labels, and in the centre a G.S. plug, which can
be removed to examine the gun-cotton. Inside the box is an inner
case of tinned copper, which projects slightly over the edge of the
box, and has a handle at each end to facilitate its removal. This
inner case has a hole in the top, the edges of which are stremgthened
by a wire soldered to the outside of the flange, and this hole is closed
by a rectangular plate of the same material, soldered on when the
box is full. In the centre of the closing plate is a small metal screw
plog, which comes immediately under the G.S. plug of the lid, and
can be removed when desired. To prevent danger in soldering on
the plate, the top of the inner case is filled with strips of wood,
painted with Jeffrey’s black, and the spare spaces not occupied b
the gun-cotton are filled up with pieces of wood similarly prepared.
The interior of the copper case is lacquered with the same material.
On the exterior of the box are two labels, one white, giving directions
for examination, and opening the box, and date of packing ; the other
red, giving the nature of slabs or primers packed in the box, the
weight of gun-cutton, and the gross weight. On the inncr case is
another label with the weight of the copper case, and its contents,
and the limit of increase or decrease in weight, which must not
exceed 2 per cent. of the gun-cotton ; directions for examination and
re-wetting, and the date of packing.

Mark 1I boxes had an exira secaring screw in the cenire of each
side of the lid and the hole in the inner case was smaller. Those
Mark 1I boxes which are converted as above are known as Mark IT*,
while new boxes are Mark III.

Box, gun-cotton, wet, 50 1b., Mark IT, | C | and lifting band.—To
facilitate the rcmoval of gun-cotton slabs -from exist'ng Mark I[
boxes, a tinned copper band will be placed round one of the slabs
on the top tier in packing. The words “and litting band ” have
consequently been added to the nomenclature as above.

1t is to be noted that, in all cases where the weight of gan-cotton

& These are gradually becoming obsolcte, and will eventually be withdrawn
from the Service. :
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is given-independently of the package; the-weight of that-material in
a-dry state is intended. e T SRR

- A former - pattern .of thie bex (Mark- I) had several -circular
perforations--in the sides and.-lid with.a view of minimising the
resistance in case of an explesion, but it did not satisfy the conditions
of the Explosives Act, and is no longer made. Where such boxes
exist they may still be used for store purposes, but for transport
they require to be enclosed in an outer case. '

--Before the introduction of the-copper-inuer case, the same wooden
boxee, lacquered inside with Price’s -blaek, were issued for transport
and store of wet gan-cetton, for which purposes they may still be
used ; but when returned to Woolwich iu the ordinary course they
will not be re-issned. -

The Boaz, gun-cotton, wet, 15 1b., Mark II, is similar in all respects
except size to the 50-lb. box described above. It contains 13} 1b.
when packed with 14-lb. slabs, 14 lb. when packed with 2-1b. slabs,
and 15 1b. when packed with 24-1b. slabs.

The Box, gun-cottoms, wet, 16 1b., R.A. Equipment.— This box has
been sealed forservice but has not appeared in List of Changes. It is
similar to the 15-1b. box, but slightly larger, holding eight-2-1b. slabs.

Some Cases, powder, metal lined, half, have been specially pre-
pared to take gun-cotton, by making the bottom removable, so that
the metal lining may be taken oat and weighed when necessary, and
by inserting in the bung a serew plug which can be takenout to allow
of the escape of gas or to admit of re-wetting. In the wood lid is a
small hole to allow of access to this plug without opening the lid.
An arrow on the bang 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 Jeffrey’s black.
These altered cases are still available for packing gunpowder if
specially required for that purpose, but care must of course be taken
to see that they are thoroughly dry before inserting the powder.

The Box, gun-cotton, eight §-slabs, for siege train is a rectangmlar
box made of tinned copper to contain eight 1-1b. slabs, R. 1t is painted
black; the lid is sealed by a tape band shellaced on, and has a loop
at the top but no plug for re-wetting. This box has not appeared in
List of Changes. It is issued two in a packing case, painted red.

The Boz, gun-cotton, one }-slab, Mark II, for cavalry pioneers,
is made of tinned copper to contain one 14-oz. slab of gun-cotton, V.
It is closed with a soldered strip similar to fuze cylinders, and it has
a loop on top for lifting, and a screw plug. for re-wetting.

It is packed in the Cuse, packing, gun-cotion, wet, cavalry
pioneers, which is made of deal with elm ends, dovetailed together,
and the bottom secured with brass screws. To each end areattached
rope handles secured by meaus of cleats. The interior of the case is
divided into 16 partitions, each to hold one box. The top is secured
by brass screws. It is painted red outside.

. Mark I differs from the above in having no screw plug, and it
i8 closed with a tape band. ,

. The Case, gun-cotton, wet, charges, Naval, 16} 1b., is the package
in which gun-cotton is issued to the Royal Navy. It is used for ont-
rigger torpedoes, and for general demolition purposes.

The present pattern, Mark 1V,-consists of a tin cylinder about
104 inches high, and the same diameter, strengthened by three tinned
1ron hoops and painted red.

Two holes pass completely through the cylinder, one in the axis,
the other parallel to it; the former is for attaching the case to a
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spar, and the other to contain the dry priming charge. The case
is lacquered black inside, and contains 30 9-oz. primers, of which
20 are whole and 10 cut so as to fit closely against the cylinder
intended to contain the dry priming charge. To ensure complete
contact the whole are tightly packed with wooden wedges of suitable
shape.

p’;o prevent all chance of the heat from the soldering iron reaching
the gun-cotton, the case is provided with a false tin bottom having &
flange 0’2 inch deep, which is inserted over the cotton before the
bottom is soldered on. In the other end is a small gun-metil plag,
which can be nuscrewed to allow the escape of gas or to re-wet the
explosive.

On the extericr is a label giving the nett and gross weight, with
instructions for periodical examination and re-wetting the gun-cotton ;
and a caution that to be safe in store the case must never be more
than 6 oz. less than the gross weight marked upon it.

These cases are sometimes packed with slabs of wet gun-cotton.

Mark III had an asbestos wad instead of a false tin bottom. This
occasionally led to the accumulation of gas.

Mark II had no strengthening bands and a felt wad.

Mark I was weaker than Mark II, and there were no cut primers,

~ the interstices between the whole ones being filled up with broken

cotton.

Marks I and II are repliced by Mark IV as opportunities
offer.

Two in a deal box. This box is made of deal with elm ends. It
has the lid and bottom secured with brass screws. It is painted red
outside.

Wet gun-cotton was formerly transported in plain deal boxes, and
stored in tanks holding about 1 ton each, and though this method is
now obsolete, some stations may still bave filled tanks.

DgrY GUN-COTTON.

All dry gun-cotton is at present issued in brass, copper, or tin
cylinders.

A ‘“package’ comprises & number of such cylinders packed
together in woaden boxes for convenience in transport and storage.

Dry gun-cotton is packed in the following tin cylinders:—

21-1b. cylinder for N.S. and submarine mining.
24-1b. (of different dimensions) for submarine
mining.
4-1b.-8-0z, cylinder for submarine mining.
9 2-0z. primers, F, in a cylinder for ch;valry pioneers.
.E.

5 2-02. ) ” ”
8 I-0z. w H, » equipment  disabling
ordnance.

5 1-oz. primers, H, in a cylinder for N.S. and R.E.

These cylinders are lettered from A to J in the same way as
priming charges and primers, and consequently care is necessary to
prevent confusion. On each will be found lubels giving instructions
for opcning and re-closing, &c. A description of each, with its
contents, follows.

Dry gun-cotton is a'so issucd as priming charges for torpednes
in copper or tinned brass cylinders as detailed in the table on p. 46).
For the sound rocket, 2-oz. primers arc issued five in a tin cylinder.
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Thbe Cylinder, A, was formerly used by cavalry pioneers,and is re-
placed by B.

The Cylinder, E, was formerly used by R.A. and is withdrawn from
the service.

The Cylinder, gun-cotton, primer, J, 2} 1b., empty, is used to contain

the 24-1b. charge, and when issued filled, it is sealed as, Gux-cotton,
dry, charge, priming, C, 24 lb., mentioned in the table on p. 460, for
tbe Navy only. It is issued cmpty to R.E. for submarine mining.
[tis a tin cylinder, painted red and made to contain four 9-oz. primers,
banded together with white paper to prevent them adhering to the
lacquer of the cylinder, and prevented from shaking about by a thick
felt wad. It is used in the Flavy a8 a priming charge for the 16}-1b.
case.
The two uppermost 9-oz. primers have a wooden pin fitted into one
of the holcs to ensure the other holes being in line for the insertion
of the detonator. On the exterior of the case, besides the list of the
contents and instructions for re-closing the case, are directions for
use when used as a priming charge for outriggers, &c.

The lid is sealed by a tape band shellaced on.

The Cylinder, gun-cotton, primer, H, is a tin cylinder painted black,
and similar to the above, but shorter. It also contains four 9-oz.
primers, forming the 24-1b. charge for submarine mining and sealed
a8 Gun-cotton, dry, charge, priming, B. The primers are banded together
with white paper and prevented from shaking about by a felt wad.
A doubled tape round the primers facilitates their extraction. It is
issued for submarine mining only.

The Cylinder, gun-cotton, primer, G, is a tin cylinder painted
black, and made to contain three 1-1b.-8-0z. primers, forming the 4-1b.-
8-0z. charge for submarine mining, sealed as Gun-cotton, dry, charge,
priming, A. These primers are also banded together, steadied by a
felt wad, and have the doubled tape band for extraction. The lid is
sealed by a tape band as above, and it is issued for submarine
mining only.

The Cylinder, gun-cotion, primer, B, is the one issued to cavalry
pioneers. It is made of tin, painted black, and the lid is fastened by
a bayonet joint and attached to the body by a piece of whipcord to
prevent its being lost. The cylinder is lined with brown paper and
contains nine 2-o0z. primers, F. A doubled tape with the bight passed
below the primers and attached underneath to a wooden disc enables
them to be withdrawn.

The Cylinder, gun-cotton, primer, D, which is issued for the
equipment disabling ordnance is similar to the cylinder for cavalry
pioneers, except in dimensions, and contains eight 1-oz. primers, H.

The Cylinder, gun-cotlon, primer, C, is a tin cylinder, painted
black, and contains five 2-0z. primers, F, for issue to R.E. It is lined
with stout Lrown paper and the primers can be extracted by the
usval doubled tape, the bight underneath being attached to a paste-
board disc. The lid is sealed by a tape band as in cyliuder, J.

The Cylinder, gun-cotton, primer, F, is similar to cylinder, C, but
smaller, and contains five 1-oz. primers, H. 1t is issned to the Royal
Navy and R.E.

The cases containing the Gun-cotton, dry, primer, torpedo, D, 6 oz.,
have in one end a cylindrical recess to take the detonator, and the
cther is closed by an indiarubber diaphragm between two metal
plates, which can be pressed together by means of a screw. To
prevent the indiarubber disc adhering to the sides of the copper
¢ylinder the edges are covered with paprr.

(5591) c
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The cylinders containing the Gua-cotten, dry, primers, torpedo, A, B,
and C, of 124 oz. and 1 1b. 1 oz., are made of tinned brass, and have
at one end a cylindrical projection 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 gun-cotton is inserted a felt washer is
placed on top and the closing plate screwed in, an indiarubber disc is
placed in the recess for detonator and secured by the screwed washer,
thus expanding the indiarubber disc and hermetically sealing the
cylinder.

v The cylinder containing the Brennan torpedo primer is made of
brase, one end being closed by a brass cap. The top edge of the
cylinder is coated with waterproof (Pettman) cement and the cap
forced on, thus hermetically sealing the cylinder.

Issue, These are the cases immediately surrounding the gun.cotton, but

§ 10188. as they themselves require protection in transport, they are generally
packed in wooden boxes which are painted red on the outside, the
numbers in the boxes being as follows :—

21-1b. Naval charges, C .. .. . .. 100r20

24-1b. Submarine charges, B . . e e 12

1b. ” w A . . . e 4
2-oz. primers for the R.E... . . o .. 8
2-0s. » for cavalry pioneers . .. .. 4
1-oz. » for the R.E. .. .. . .. 16
l-oz. primers for the Naval Service .. . .. 10
1-o02. ” » equipment disabling ordnance as required.

Torpedo primers, A, B,and C .. .e .. 6*or]2*
” D .o X .o .o 6"’0!‘12"’
6

Brennan {orpedo primers. . .. . . ..
When no special box is provided, the cylinders are packed in any
convenient wooden case.

Equipment For the hasty or deliberate disablement of ordnance by means of

for disabling gun-cotton certain stores will form part of the war equipment of the

OMSZ;;%%S siege train. Full details of them and instructions for their use will

5 '27 be found at p. 455 et seq.

§ 6018. Somewhat similar equipment will be furnished to cavalry pioneers
for hasty demolition of raile, stockades, &c.

Apparatus, Wet gun-cotton slabs, &c., may be cut into such portions as may

outting, wet  be required by an 4 pparatus, cutting, wet gun-cotton slabs, issued for the

gun-cotton. — purpose. It comsists of a cast-iron frame which has two uprights, in

353989, 3443. o of which is fitted a gun-metal clamping plate, suspended on the
end of a set screw, for holding the gun-cotton slab when in position
for being cut. The saw (resembling an ordinary meat saw) used in
cutting the slab passes between the uprights.

There is a sliding bed of cast iron fitted to hold the gun-cotton

+ slab, which rests on a wooden block, 50 as to allow of its being cut in

any part, either parallel to a side, or diagonally. This apparatus is
for submarine mining purposes.

§ 8940. For L.S. purposes a simpler and smaller apparatus is issued to the
R.E. It consists of a rectangular block of wood, with two movable
wooden clamping pieces, which work on four iron screws fitted with
gun-metal fly-nuts and washers. To use it, the wet slab is placed
on the lower block in the required position, and held in place by the
clamping pieces being firmly screwed down on it. The saw works
between the clamping pieces.

§ 10284. * With double-ended pin spanner, Mark 1I. Mark I is obsolete.
+ With screw-driver and extracting bolt.




19

An Apparatus, culting, wet gun-cotton quadrants, is supplied for
Submarine Mining Services. The guillotine cutter is removable,
and a plain knife or circular gouge, of which there are two sizes,
may be used.

Wet gun-cotton may be dried by simple exposure to the air of a
dry room till it ceases to lose weight, or by leaving it in the open
air in dry weather exposed to the sun and wind. Even without sun
it will dry in about ten days. Of course the actual time taken to dry
any given specimen will depend on climate, state of atmosphere, &c.

The use of artificial heat in evaporating moisture from wet gun-
cotton is strictly prohibited. .

Dry gun-cotton for the purpose of storage is classed in Group I,
Division II, and so may be placed in magazines with other explosives
of its class, and when possible it should be kept under the same
liygrometric precautions as ganpowder, while the temperature should
not exceed 120° F.

Wet gun-cotton, except in mines or countermines, may be placed
in 8 magazine or explosive store with other explosives of its class,
and is classed in Groap I, Division IIl. Mines or counter-mines,
containing wet gun-cotton only, are classed as Group 1I, Division II,
and may be placed in stores with other explosives of its class, but not
in magazines.

The several packages, when stored, are to he in distinct stacks,
and, as far as the nature of the accommodation of the store will allow,
will be kept a few inches above the floor level. Each deseription of
box, case, cylinder, &c., will be kept separate.

Cases, cylinders, &c., of gun-cotton, are not to be taken out of the
boxes, &c., in which they are packed, the latter being placed as far
as possible on their sides so as to allow the removal of the closing
plugs without unstacking them.

As far as the boildings will admit, each stack of hoxes, cases, &c.,
is not to be more than 6 feet high. As wide a passage as possible is
to be preserved between adjoining stacks, and betwecn the stacks and
the walls, so that a person may pass round each stack, and to allow
access to the closing plugs.

Pieces of gun-cottou sometimes become detached from discs and
slabs in handling, packing, and unpacking boxes, and unloading
mines. Small fragments and dust also accumulate in catting and
shaping slabs in loading mines.

The solid pieces cat off the slabs in filling mines should be
re-wetted, placed in half metal-lined cases prepared for gan-cotton,
and kept wetted. These should be returned for Land Service to the
Principal Ordpance Officer, and for Naval, to the Naval Ordnsnce
Officer, Royal Arsena!, Woolwich, by the first opportunity, unless
they can be used up at the stalion, for submarine mining and
practice, in lieu of whole discs and slabs.

Whenever any cases for gun-cotton are emptied, they will, before
being placed in store as empties, be thoroughly washed out, so as to
ensure their being entirely free from any dust or remains of gun-
cotton.

INsPECTION.

Instructicns for the inspection of dry and wet guri-cotton will be
found in the Regulations for Army Ordnance Services, 1900.

(5581) c2
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CHAPTER IIL.—CORDITE.

COMPOSITION.—MANUFACTURE. —PROPERTIES.—USE.—PACKING.

Convite is the smokeoless explosive adopted in our Service for pro-
pulsive parposes.

It consists of nitro-glycerine 58 paits, gun-cotton 37 parts, and
mineral jelly 5 parts, incorporated together and gelatinised by the
nid of a rolvent, acetone. Its composition for small arms and for all
natures of ordnance is the same, the required rate of combustion
being obtained by varying the diameter of the cord.

A short accoont of nitro-glycerine will be found in the following
chapter. Mineral jolly, or vaseline, is one of the products of the
fractional distillation of crade petrolenm oil.

Acetone is a colourless, aromatic, and inflammable liquid which
possesses tho property of dissolving both gun-cotton and nitro-
glycerine. It does not form part of the finished product, being driven
off when the cordite is stoved.

The mineral jelly was originally introduced to prevent metallic
fouling in the service magazine rifle. Experience bas now shown it
to operate beneficially in regulating the explosiveness of the product,
and in improving its stability under varied climatic couditions.
1t also serves as a lubricant during mannfacture.

The process of manufacture is as follows :—

Nitro-gl cerine, in the proper proportion, is poured on to dry
gun-cotton, to which no alkali has been ndded, and the two are mixed
by hand.

In this condition it is known as cordite paste.

The paste is placed in an incorporating machine, some acetone
being first pourcd in. The machire is started, and the remainder
of the acetone is added. After kneading for 3} hours, the mineral
jelly is added, and the kneading ccntinued for a further period of
3% bours. The mixture, in the condition of a plastic dough, is then
placed in cylindrical moulds. The mould is inserted in a press, and
the cordite is forced through a dic with one or more holes. The
<ordite comes through the die in long cords, and is cut to length and
p'aced in trays or wound on reels. The cordite is then stoved, at a
1emperature of about 100° F., from 3 to 14 days, the time varying
w.th the size. This operation drives off the acetone or any moisture,
the cordite becomes tougher, aud its diameter decreases.  Cordite is
then blended.

All lots of cordite from each manufacturer have consecutive
numbers, irrespeciive of size, and one or more initial letters to
identify the manufacturer, except Waltham Abbey cordite, which has
only the lot number.

* See “ Treatise on Service Explosives, 19 0.”
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Finished corlite rasembles a cord of gatta percha, and its colour
varies from light to dark brown. It shonld not look black or
shrivelled, and shonld always possess sufficient elasticity to retarn to
its original form after slight bending.

Cordite is poisonous.

Cordite is practically smokeless ; on explosivn a very thin vapour
is prodaced which is dissipated rapidly. This smokelessness can be
understood from the fact that the products of combustion are nearly
all non-condensible gases and contain no solid products of combustion
which would cause smoke.

For the same muzzle-velocity a smaller charge of cordite than
of ganpowder is required, owing to the greater amount of gas
produced by it. Cordite i8 very slow burning compared with
gonpowder, and on this account the maximum pressures are low, and
the pressure on the projectile in the bore is well sustained. This is
also helped by the fact that the gas has no work to do in expelling
solid residue as in the case of gunpowder, and consequently more of
its energy is available for the work of propelling the projectile.

The rate of barning of a charge of cordite is affected by the
diameter of the cords; with equal weights a larger size presents a
superficial area less in proportion to the volume of the charge than
a smaller size, and so, other things being equal, a charge of large
sized cordite burns slower than one of small. Cordite ground small
ignites at aboat 355° F.; but charges in a gun are difficult to ignite,
and 8 “ primer ” of gun-cotton yarn or fine grain powder is used to
extend the flash from the tube. A stick of cordite burns with a
strong flame; fired in the open it burns away without explosion,
even when in large quantities.

Experiments have shown that cordite is safe in storage and that
when ignited it will usually burn and will not explode. If, however,
small sized cordite is confined in strong cases and fired, it will
explode. ¢ Extracts,”” 1897, p. 60.

Experiments carried ont to test its stability and constancy of
composition, have shown that it will keep well in all climates.

The nitro-glycerine contained in cordite freezes at a fairly high
temperature (about 40°), and if frozen cordite is suddenly thawed
by being brought into a warm room, a slight amount of exudation
may be noticed, as & thin oily film of nitro-glycerine on the outside
of the cords, which, however, iz reabsorbed after a short time. For
these reasons it is laid down that the temperature of magazines in
which cordite is stored should not habitually exceed 100° F. (although
experiments have shown that it is capable of standing higher tempera-
ture for long periods without injury), nor fall below 45° F., and if
artificial means of heating are resorted to, the temperature shounld not
be allowed to exceed 60° F.

Cordite in made-up curtridges which may have sweated does not
require any special treatment. When in bulk, if sweating is
observed, it should not be handled until it has returned to its.
::{;nul state, which it will do by being kept at a temperature not

w 45° F.

Felt wads or other mass of absorbent material should not be left.

in actual contact with cordite, as after a prolonged period nitro-
glycerine may be absorbed. It is for this reason that all felt wads
n Q.F. ammunition now have glazed hoard discs on the side next
the cordite.

. It suffers if exposed to direct sunlight, but not when enclosed
lu either shalloon or silk cloth cartridges. It is therefore ordercd
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“ Extracts,”
1893, p. 48;
1898, p. 119.
Temperature
of magazines
for cordite.



BM"R flash,

* Extracts,”’
1896, p. 62 ;
1898, p. 123.

Percussion.

Detonation.
‘“ Extracts,”
1895, p. 45.

Advantagce

22

that when being made up into cartridges it should not be so
exposed.

Cordite is not affected in any way by damp or water. If wetted
with fresh water a corldile churge, on emergency, can be fired at
once. Before returning a wetted charge to store, it should be
thoroughly dried in a ventilated building. Cordite wetted with
sea water should be well washed in fresh water und dried before
re-packing. Cordite is inflaenced more by heat than powder, so
that pressure and mauzzle-velocity depend on the temperature of
the charge before it is fired. The following table shows the effect of
temperature on some cordite cartridges :—

Sorvios Ballistics Correction + or
Gun, harge specification limits — for 1° F. above
charge. charge at 80° F. or below 80° k.
1b. oa.
12.inch, VIII . 167 8 2365—2400 f.». 2-25 f.a.
8ize 50. <17°0 tons ‘1 ton.
9-2.inch, VIIT .. € 0 2345—2380 f.o. 20f.s.
Size 40. <17 0 tons ‘ 1 ton.
6-inch Q.F... . 13 4 2185—2225 f s. 25 fs.
Size 30. <16 0 tons. -08 ton.
4 “T-inch Q.F. . 5 7 2175 —2210 f.s. 276 f.s.
~ Bize 20. <155 tons ! ‘0B85 ton.
4.inch Q.F... . 3 9 2300—2340 fs. | 3fs.
Size 15. <160 tons *12 ton.
12-pr. 12 cwt. Q.F. 115 2220—2260 t.s. 2:6 f.s.
Bize 15. <150 tons -075 ton.

On the otber hand, the amount of moisture in powder greatly
affects pressure and velocity—it does not do so with cordite.

In some cases, after firing cordite charges to windward, on open-
ing the breech a flame has issued. This is caused by the burning up
of the carbounic oxide and hydrogen formed by the explosion, which
take fire at the muzzle on coming in contact with the air iu their
heated condition and burn down the bore. It is not considered
sufficiently eerious for special orders in the case of field guns or
howitzers, but with heavy guns the numbers opening the breech
are cautioned against standing immediately in rear of the gun,
or exposing cordite either bare or in a cartridge to the flame.

‘Cordite of small lengths and small diameter can be fired by per-
cussion ; increasing the size diminishes the susceptibility. At short
ranges ‘303 bullets failed to explode 6-pr. aud 4-7-inch Q.F. car-
tridges ; in some cases the cordite failed to fire. A filled shell burst
in o limber box among cordite cartridges produced less effect than
when burst among powder cartridges ; some of the cordite cartridges
were not ignited.

Experiments show that detonation cannot occur in a gan fired
under Service conditior.s. Cordite lightly confined has been detonated
by nsing a priming charge of dry gun-cotton and a detonator.

Urpsealed vents erode very quickly.

'I'he advantages of cordite over gunpowder are :—

(1) Smokelessness.
(2) Saperior bailistic results with smaller charges.

- P . o a . ' e —re— e ey g
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(3) Reduction of chamber diameter, and so a lighter breech screw.
(4) Recoil of gun less violent.

(5) Absence of fouling.

(6) Not damaged by exposure to moist atmosphere.

Cordite is distinguished as follows:

(2) When made in specified lengths, by a fraction the numerator
of which represents the diameter in hundredths of an inch
of the hole in the die through which the cordite is pressed,
and the denominator the nominal length of the sticks in
inches.

The nominal length is the nearest whole number of inches above
the maximum length to which the cordite is cut.

(5) When made in indefinite lengths (to be cut as required) by a
number representing the diameter of the die as before.

Specifications for cordite now lay down limits of weight between
which 100 inches of each size must weigh. :

For example. Cordite Mark I & signifies cordite of present
8ervice composition, between 11 and 12 inches long, and of a nominal
diameter of 05 inch, the actaal diameter is less as the cordite
sbrinks after it is squirted through the die, on cartridges, however,
the nominal diameter alone is marked, thus, * Size 5.”

The sizes of cordite made and the charges for the vavious guns
will be found in Table II, p. 464.

Cordite has been made in the following nominal lengths: sizes §
to 10, 12 inches; size 15, 14 inches; size 20, 17 inches; size 30, 24
inches; sizes 40 and 44, 26 inches; and size 50, 17 inches. Size
10 is also made in 7-inch lengths.

Cordite is pressed into hollow cylinders, about four inches long
and one inch internal diameter, and 2 inch, -15 inch, ‘1 inch, or ‘05
inch thick. These cylinders ara used to support the Mark ILI
igniter in the following Q.F. or Q.F.C. cordite cartridges --

2 inch cylinder, 6-inch, Marks IV, V, VI, and VIL

15, " 4:7-inch, ,, II[LIV,and V. 4-inch Mark II.
1, " 6.inch, ,, I and II, reduced.
05 ,, ” 12-pr. of 8 and 12 cwt. Full, and reduced; 47

and 4-inch, reduced.

Case, Cordite, 100 1b., Mark I, C, has been adopted for the
transport and storage of cordite. It is a strong deal box, the body

Size.
§§ 7279, 8536,
9110.

Length.
§§l;82t79. 8536,
o110,

Cylinders.
§§ 8878,
10095

§ 10781,

Packing.
§§ 7394, 8497,

being dove-tailed together, and the bottom secured by 16 2-inch brass 8868, 8869,

screws, with a lid of deal clamped with hard wood, which is secured
by eight gunmetal screws working in nuts let into the sides and
ends of the case; at each end is a mahogany cleat for a rope handle.
A strip of fearnought is attacbed to those portions of the lid, which
come in contact with the case, by copper tacks and shellac. It is
painted stone colour outside and is lined with non-absorbent paper and
unpainted inside. The case was formerly varnished inside with a
mixture of shellac, methylated spirits, and venetian red.

The first cases were painted black inside; those which are
varnished have the lstter V in black, 2 inches higb, painted on the
lid and one end. These cases will be used up, but with paper
linings.

The quantities of the varions sizes of cordite to be packed in this
case are given in the table, p. 466. When packed with size 1§ two
wooden packing pieces in the formn of a stool, are used.

8910, 9080,
9264, 10170,
10160.



§§ 7929, E69,
8368, 8910,

§§ 9030.
10170.

§ 10780.

§ 10666.
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Case, Cordite, convcrted, Mark I| N | .—A pattern of this case
has been sealed to govern the conversion of such Marks ILI, IV, and
V, 100-1b. powder cases as may be required for use in the storage and
transport of cordite in bulk.

The lining is taken out of the powder case and the lid is prepared
with fearnought, the case pninted ontside and lined with non-
absorbent paper, the older cases being varnished inside in the same
way as the 100-1b. case. The case was formerly provided with a
R&cking piece which is now discontinued. This case is for use in the

avy only. The quantities and sizes of cordite to be packed in it
are given in the table, p. 466.

Case, Cordite, Converted, Mark II | C | .—Tl:is case differs from
Mark I by having two sets of grooves cut in the sides, one set
14 inches and the other 17 inches fromnn ome end, and by having a
movable deal partition added, for use in packing cordite of 14 and
17.inch lengths. Both these cases are lined with paper, whether
varnished inside or not. It is intended for both Land and Naval
Services, and the amounts and sizes of cordite to be packed in it are
given iu the table, p. 466.

Case, Cordite, 100 lbs., Mark IT | C | , differs from Mark I in dimen-
sions, being wider, slightly longer and shallower. The amounts of
cordite to be packed in it will be found in the table, p. 466.

Cordite cases will be marked on the lid and sides as follows :—

(a) Printed paper label on the front giving designation of case
and directions for closing.
() Stencillod with red paint ou the lid : —
. Mark of cordite.
Number of lbs. weight in the case.
Place or name of manufacturer.
. Size of cordite.
. Month and year of manufacture.
. Lot number.
. Tare weight of the case.
(c) Stencilled with red paint on both ends :—
1. Place or name of manufacturer.
2. Mark and size of cordite.
3. Lot number.
4. Number of the case in lot.

NS U WK

Th> following labels are also placed on the cases :—Government
explosives label, 8o placed as to be torn or removed in opening the
case; classification label ; station label. The classification label has
a red disc printed on it, in the centre of which is the Number 1, see
p- 444. The label is of blue paper for Laund Service, white paper for
Naval Service. The station label is calico, with the monogram of
station printed on it in black. It is placed so as to be torn when the
case i8 opened.

The small sizes ot cordite, which are not cut to length, are wound
on a drum.

The Drum, cordite, transport, Mark I, and Cuse, cordite, drum,
Mark I, are used for packing and transport of sizes 5 and 3.

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

The case is a square deal box, strengthened by wood battens and
provided with cleats and rope handles. On the inside of the top and
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bottom, four wood corner pieces are secured, which tit over the
flanges of the drum and steady it.
he lid is attached by screws. See table, p. 466, for packing.

The Barrel, Special, transporting, Cordite, is used for transporting
cordite, 3§ and 3, on drums to India. It is a machine-made barrel of
deal, length 26 inches, diameter of bilge 17 inches, diameter of head
153 inches. The heads are in three, and sometimes four, pieces; the
middle piece is of deal and the cants of oak, on the inside of the head
is screwed, with four 1}-inch iron screws, a conical disc of deal
8% inches diameter; these discs fit in the end of the drums, and
prevent shaking during transport. It is bound with 14 ash hoops,
four on each chime, and three on each quarter. There are two
dowels in bottom end to support the back head.

Cordite for transport and storage is classed as Group I,
Division I

In addition to the orders as to temperature, previously mentioned
(on p. 21), the present regulations state that magazines containing
cordite should be dry and under the same hygrometric and other
precautions as powder magazines. Kach stack of boxes containing
cordite shonld not exceed 11 fect in height. Each particular kind of
cordite will be kept together where practicable.

Stacks of cases will have a clear space left between them and the
walls, to allow of the free circulation of air aad prevent injury from
damp. All packages containing cordite should be so stacked, that
at least one end or side is free from contact with other packages, or
with a wall or partition. The interval or space so required need not
exceed three inches.

INSPECTION, ETC.

Instructions for the inspection of cordite will be found in the
Regulations for Army Ordnance Services, 1900.

Storage.

Stacking
cases.



CHAPTER IV.—COMBUSTIBLE COMPOUNDS
USED IN LABORATORY COMPOSITIONS,
AND MISCELLANEOUS EXPLOSIVES.

VARIOUS EXPLOSIVES.—INGREDIENTS USED IN LABORATORY COMPOSITIONS.—
METHOD OF MIXING.

THoueH gunpowder, cordite, and gun-cotton are the substances at
present employed in the British Service for propulsive and disruptive
purposes, yet there are many others,* chiefly used for destractive
purposes; of some of these a brief account will be given here.

Tonite or cotton powder is gun-cotton with the addition of a nitrate,
usually barium nitrate. Pg:r storage purposes it is classed as
Group I, Division 1I, and should not be stored in magazines the
temperature of which exceeds 120° F.

Nitro-glycerine is a heavy oily liquid (sp. gr. 1'6), freezing at
about 40° F., and found in many explosive mixtares.

1t is produced by the action of nitric acid on glycerine, thus:—

C;H. (OH)a + 3HNO. = C;H. (NO))) + 3H.O.

In its manufacture sulphuric acid is added to the nitric acid as in
making gun-cotton.

1t is easily exploded by friction, or percussion, and if heated to
about 360° F. 1t detonates, It can be detonated by means of a Service
detonator. It is oue of the ingredients of cordite. In a liquid state
it is inconvenient for use as an explosive, and so in commerce it is
usually found mixed with other substances. Such mixtures are
termed “dynamites.” Dynamites may be classed in two divisions;
(i) Those containing an inert base; (ii) those containing a com-
bustible or explosive bare.

Dynamite No. 1 may be taken as an example of the first class.
It is a brown pasty mass consisting of a siliceous earth, called
* Kieselguhr,” inpregnated with about 75 per cent. of nitro-glyceriue.
In actual contact with water, the nitro-glycerine at once separates
from the earth. Like most other nitro-glycerine mixtures it
freezes at about 40° F., and, in its frozen state, is, under ordinary
circnmstances, less liable to explosion from detonation or percussion
than when thawed, but more susceptible to explosion by simple
ignition; and should any of the nitro-glycerine have exuded, the
dynamite cartridges are much more sensitive to explosion by a blow.
Dynamite should not be exposed to the rays:of the tropical sun. It
can be detonated by a Service detonator. For storage it is classed in

® See the late Lieut.-Colonel Cundill's *Dictionary of Explosives '’ and
* Treatise on Service Explosives,” 1900.
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Group I, Division II, and should not be stored in magazines the
temperature of which exceeds 120° F.

Blasting Gelatine is an example of the second class of dynamites.
It is made by dissolving finely divided gan-cotton in nitro-glycerine,
soluble gun-cotton is the form chisfly employed. The product is a
gelatinous mass, the colour of houey, and varying in consistency
from a tough leather-like substance to a jelly. It contains 93 to 95
per cent. ot nitro-glycerine, and is a most powerfal explosive. It is
practically unaffected by water, and can be detonated by a Service
detonator. It is classed for storage in Group I, Division II, and
shonld not he stored in a magazine the temperature of which
exceeds 120° F.

Blasting gelatine is to be stored under water in suitable tanks, in
the perforated boxes containing 45 1b., as received from the makers.
The water in the tanks should be kept clean and changed every
three months. Should any deposit of nitro-glycerine be observed at
the bottom of the tank, a report should be made of the circum-
atance.

For {ransport, the perforated box containing the blasting
gelatine is packed in a zinc-lined wood case, the lid of which is
screwed down on an india-rubber washer to form a water-tight joint.
On receipt, the perforatel box should be as soon as possible removed
from the outer case, and placed in water.

Gelignite or gelatine dynamite, is blasting gelatine with tho
addition of an absorbing powder, cousisting usually of nitrate of
potassium or sodium (about 75 parts), wood meal (24 to 25 parts)
and sometimes, a little soda (1 part). The proportions are about
65 per cent. of blasting gelatine to 25 per cent. of the powder.
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 1I, under similar conditions to dynamite.

Bullistite is a mixture of nitro-glycerine and nitro-cotton, with or
without the addition of camphor or aniline, and is intended for
nse as a propelling agent as for 15-pr. Q.F. It is classed for storage

in Group 1, Division I; the temperature of magazines in which
it is stored should not exceed 120° I

Picric actd is formed by the action of nitric acid on phenol
(carbo'ic acid CgH;0H), thus:—

C,H;0H + 3HNO, = 3H,0 + C,H, (NO,), OH.

It is a yellow substance which can be melted at a temperatare
under that at which it decomposes. When confined or melted into a
compact wass it can be detouated. It cau be fired by percussion.
With bases it forms picrates, which are more sensitive to percussion
or friction than picric acid, and in some cases the explosive effect is
greater. Lead picrate is peculiarly sensitive. Picrates are capable
of acting as detonators to any picric acid within reach of their
detouative iufluence. Picric acid and picrates, unmixed or mixed
with other substances, have been used for shell filling, &c.

It is classed for storage in Group I, Division 111, and may be stored
in a magazine or store by itself, or with other explosives of its class,
but when placed in a magazine, it must be repacked into powder
barrels with waterproof bags, or 100 lb. powder cases with calico
bags substituted for the linings.

Powder barrels for packing picric acid are marked with a band of
yellow ochre paint, 1-inch wide, round the bilge, and bave stencilled,
in yellow ochre pain’, en tha top end, “To be used for Picric Acid

§ 10726.

§ 8838.



§ 8466.

§ 8456.

Exploders,
LydditeShell.
§§ 8564, 8770,
9398, 9679,
9877, 9959,
10148, 10498,
10504, 10747.

Issue.

§§ 9907,
100286.
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only.” These barrels are not to be used afterwards for packing any
other explosives.

Lyddite has been introduced as the Service high explosive for
filling shell. It is picric acid brought to a dense state by fusion and
poured into the shell where it solidifies. A cavity is left for the
exploder of picric powder by which the detonation of the lyddite
is secured. It has a deusity of 1'6 and consejuently the same shell
will contain a greater weight of lyddite than of P. mixture. It is
classed for storage with picric acid in Group I, Division I1I. (For
lyddite shells see p. 208).

Picric powder formcrly consisted of two parts of ammonium
picrate and three parts of saltpetre, manufactured in very much the
same way as ordinary granulated ganpowder. * Dry mixed” picric
powder has lately been introduced. 1t is more certain in its action
and is easier and safer to make. It is a mixture of 43 parts of
ammonium picrate and 57 parts of saltpetre. The two ingredients
are dried, reduced to a very fine state of division and thoroughly
mixed together in the dry state. It is of a bright yellow colour and
when strongly confined is a powerful explosive.

- It is ased as an exploder for lyddite shells and is (nclosed in a
shalloon bag and watzrproof paper cylinder in vrder to keep it dry,
which is important.

Exploders of different weights are used in different shells, and in
some cases a primer of 8 drams R.F.G.? or Blank F.G. new, is added.

The following table gives the various exploders in the Service
and the shells with which they are used : —

In Shalloon Bag and Paper Cylinder.

Ezxploders, Lyddite Shell. | Length. !

ins. |

6-oz. with primer. MarkI| 1756 | C
: ' takirg 53-0z. esploder.
4}-oz. with pricer. Mark1; 161 C .L. howitzers 5'4-inch ard above:

B.L., Q.F., or Q.F.C. gun shells,
! t-inch and above, and R.M.L.
10-inch (except shells formerly
| . t.king 5}-0z or 4-oz. exploders).
4}-0z.  without primec. : 1435 ’ L  B.L., 5-inch howitzer.

|
|

| B.L.,, Q.F. or Q.F.C. thells formerly
' B

i

l

Mark I.
4.02. Mark I .. ... 1335+ C Q.F., 4 7-inch.
83-cz. Mark U ., o125 0o B.L.,orB.L.C, 6-inch gun; RM.L,,

i i | 6-8-inch Lowitzer.

84-0z. MarkI .. .l 114 C | B.L,92-inch; B.L,Q.F,or Q.F.C.
6-mch; QF. 47-inch; B.L.
' howitzers, 8-inch, G-incb, 5-inch

' and R.s.L. 10-inch shel!s fcrmerly

taking 4-oz. exploder.

I.  B.L, 3u-pr.
N B.L.,, Q.F, or Q.F.C., 4-i1 ch.

l

The exploders of existing shell differ from tl:ose mentioned above
and will be replaced by the new ones in the waterproof cylinders.
See table, p. 511.

These exploders are issucd in the shells, and also spure to replace
those which are extracted for proof.

A Box, Exploders, Lyddite, Land, Mark I, has been issued to contain
these rpare exploders. Tle box is made of deal, with e'm ends,
painted yellow; the lid is secured by brass screws working into nuts

8} o0z. MorkI .. ..
3-0z. Markl .. .

—
©o
o
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let into the top of the box. It is fitted with a copper-tinned lining
which has a groove formed round the top to receive luting, see p. 73,
into which a copper-tinned lid is pressed so as to make an air-tight
package. Cleats with rope handles are attached to each end of the box.
The box is provided with packing pieces of varnished deal for use
with different sized exploders. Mark II box differs only in packing
pieces, a felt wad over the exploders also is used.

This box is for L.S.; the naval box has wire handles.

Picric powder mast be stored in a magazine with explosives of its
class; it is placed in Group I, Division 1I.

Instructions for the inspection of these exploders are given in the
Army Ordnance Regulations, 1900.

Examinariox oF Picric Acip, Picric PowpeRr, Lyppite, BLasTinG
GELATINE, AND DYNAMITE.

When there is any lyddite, picric powder, or picric acid in store,
not in shells, samples of them (about 1 1b. of each) should be for-
warded annually to the Principal Ordnance Officer or Naval Ordnance
Officer for transmission to the Chief Inspector, Royal Arsenal, for
chemical examination.

Instructions for the examination of Dynamite and Blasting
Gelatine will be found in the Regulations for Army Ordnance
Services, 1900.

INGREDIENTS USED IN LaBorRATORY COMPOSITIONS.

The combustible compositions may be divided into two classes,
those which detonate and those which do not; as an aid to memory
it may be remarked that chlorate of potash will be found in the
detonating class, and saltpetre in the compositions which do not
detonate.

Sulphur (S) burns at a low temperature (about 500° F.), and gives
out great heat. This is useful in enabling the other ingredients of
the various compositions, of which sulphur forms a part (e.g., gun-
powder), to ignite in the first place, and the heat given out by the
barning sulphur increases the rapidity and power of action of the
whole. Salphur melts at 239° F. This substance is found in all the
borning compositions, and, owing to its property of detonating with
chlorate of potash, in the greater part of the detonating compositions.

Sulphur has been used in the R.L. in two forms, viz., sublimed
solpbur, known generally as * flowers of sulphur,” and ground dis-
tilled sulphur. A full account of the preparation and properties of
these two forms of the element will be found in the ¢ Treatise on
Service Explosives, 1900,” and in Bloxam’s ‘“Chemistry.” It is
sufficient here to say that the sublimed sulphur consists of spherical
granules composed of insoluble, or electro-positive sulphur, enclosing
soluble, or electro-negative sulphur. The distilled sulphur, on the
other hand, consists almost entirely of the soluble variety which
crystallizes in the form of rhombic octahedra. The uvse of sublimed
xulphur has been discontinued, on account of the deleterious inflaences
found to be exerted on some of the compositions of which it formed
a part by free acids which, from the mode of its manufacture, it is
liable to contain. These may be removed by washing, but it has
been found advisable on the whole to make use of ground distilled
sulphar only.

Saltpetre, or Nitrate of Potash, or Nitre (KNO,) is used as a source
of oxygen. One cuobic inch of saltpetre contains about 207 grains

Storage.
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weight of available oxygen, equivalent to that contained in about
3,000 cubic inchbes of air. As most of the laboratory compositions
burn in a more or less confined space, some source of oxygen is indis-
pensable. This need is supplied by saltpetre, which is found in all
non-detonating compositions.

Saltpetre is supplied to the R.L. from Waltham Abbey; a full
account of the process of refining will be found in the ** Treatise
on Service Explosives, 1900.” The presence of any salts containing
chlorides is carefully provided against, as they would render saltpetre
liable to deliquesce, a fault from which pure saltpetre is compartively
free.

Ground saltpetre is used in the R.L. It is supplied in a powder
fine enough to pass through an 80-mesh sieve.

Chlorate of Potash (KClO,) contains, weight for weight, more
available oxygen than saltpetre. As, however, it has the property of
detonating on being rubbed or struck when mixed with sulphur or
sulphide of antimony, it cannot with safety be used in the ordinary
burning compositions. It would manifestly be highly dangerous to
use it instead of saltpetre in gunpowder, for instance. This property,
however, renders it moat useful in detonating compositions, in all of
which (except when fulminate of mercury alone is used) it is to be
found. In mixing these compositions, great care is necessary to
avoid accidents from detonation.

Nitrate of Baryta (BaON,O;) is used in certain explosive com-
pounds, as Tonite, as a source of oxygen. It is also used in the stars
for star shell and light rocket. Itis a white substance and is less
sensitive to atmospheric moisture than saltpetre.

Sulphide of Antimony, or Crude Antimony (Sb,S,), like sulphur
detonates with chlorate of potash, and gives a more violent explosiou.
It burns with a long flame or flash, which renders it useful in com-
positions intended to ignite other bodies at a little distance; thus it
18 used in caps, friction tubes, and in the detonating composition for
fuzes.

Fulminate of Mercury (HgC,N,O,) is a most dangerous substance
to handle, and should never be dealt with by inexperienced men. It
detonates readily and with great violence on being rubbcd or struck.
It will also explode when heated to 360° ¥., or on being touched with
niiric or sulphuric acid. It is kept wet till required for use, in which
condition it is harmless. It is prepared by the action of alcohol on a
solution of mercury in nitric acid. The products of its explosion are
metallic mercury, carbonic oxide, and nitrogen. It is used alone in
detonators for gun-cotton, and in company with other ingredients in
cap composition.

Magnesium (Mg) burns with a very brilliant white flame, and is
used in a powdered state in light compositions. It is prepared with
25 per cent. of paraffin to preserve it from oxidation.

Red Orpiment, or Realgar (As,S,), is a sulphide of arsenic. When
used in conjunction with saltpetre it burps with a brilliant white
flame, producing arseniate and sulphate of potash. It is thus very
useful in light compositions.

Turpentine is used as a solvent of rosin. It is an ingredient
of the lacquer used for the interior of shells. 1t is highly in-
flammable.

Methylated Spirit is alcohol, or spirits of wine (C,Hs0), of sp. gr.
‘83, mixed with 10 per cent. of wood spirit or methylic alcohol
(CH,0), the latter being derived from the destructive distillation of
wood. The only object of adding the methylic alcohol is to render
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the mixture nauseous and undrinkable. The spirit is used for
damping detonating compositions, so that they can be handled in
the form of a paste. It evaporates without injuring the compositions,
of which it forms no part in their oltimate form. It is used also as
a solvent for shellac.

Charecal is carbon prepared from wood, and contains more or less
oxygen and hydrogen. The longer the charcoal is burnt in its manu-
facture, the more nearly will it approach pure carbon (C). It acts as
fuel in gnnpowder, &c., combining with the oxygen of the saltpetre,
and, in the combination induced by ignition, forms a highly heated,
expansive gas. It is used also in rocket composition. It is supplied
to the R.L. in a finely divided state fit for use.

Mealed Powder is largely used in the R.L. in the manufacture of
ammunition. It is ordinary powder rednced to an impalpable dust by
drumming it in a revolving barrel with gun-metal balls, until it will
pass throngh an 120-mesh sieve. The meal from Prism' brown, used
in fuze compositions, is prepared by breaking the prisms into small
pieces with a wooden mallet, and then crushing them by hand on a
metal slab with a metal roller. The meal so obtained is passed
through an 120-mesh sieve. It ignites readily and barns rapidly,
and is used in fuze composition, quick match, friction tubes, &c.
It causes compositions to burn readily and quickly, and the rate
of barning may to some extent be regulated by the quantity of
mealed powder employed.

Rosin or Colophony is the resin obtained from the turpentine or
viscous exundation obtained by incising the bark of various species of
pine trees. The rosin is held in solution in the oil or “ spirits " of
turpentine, and is freed from it by distillation. It is used in lacquer
for the interior of shells, &c., and is run in a melted state into
the interstices between the balls of rifled shrapnel shell to bind
them together.

Shellac, or more correctly shell.lac, as distinguished from stick or
seed lac, is the exudation of certain tropical trees punctured by
an insect. It is a complex rosin. It is largely used dissolved in
methylated spirits of wine, for various varnishes, and also for
damping various detonating compositions. The spirit evaporates,
and the shellac, remaining behind, acts as a sort of cement.

Phosphide of Calcium (Ca,P,) is prepared by passing phosphorus
vapour over red-hot quick-lime. The result is a dark brown mass
with an uuopleasant phospboric odour. It is a mixture of pyrophos-
phate of lime and phosphide of calcium. It is wsed in life-buoy
apparatus (see p. 431) for giving a flame, as, on being brought in
contact with water, it evolves phosphuretted hydrogen (PH;) a gas
which is spontaneously inflamwable.*

Meraop oF MixiNg LaBORBATORY COMPOSITIONS.

The leading points to be atterded to in making ap laborator
compositions are :—
1. Parity of the ingredients used.t

® The mode of production of the phosphurretted hydrogen may be shown by
the following equations : —
1) 5 CayP3+10 H.0=10 CaO + 10 PH, (liquid phosphide of H).
2) 10 PH,=6 PH, + 2 P.H (solid phosphide of H).
+ 8amp'es of the ingredients are analysed in the Chemical Defartment, Royal
Arsenal, and in the Composition Establishment, R.L.
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2. The proper proportion of each ingredient to be accurately
weighed.
3. The thorough mixing, or incorporation of the ingredients.

In order to ensure the mixing being complete, it is necessary to
have the ingredients in a state of very tine division ; this enables the
different bodies to be brought into close contact with each other, and
thus ensures their acting on one another when inflamed.

Nitrate of baryta and chlorate of potash are reduced to an impal-
pable powder by being placed in a revolving barrel along with a
namber of gun-metal balls. Sulphide of antimony is pulverised
either in a mill under iron ranners when required for tube composi-
tion, or in a metal mortar for cap compositions. Sulphar is redaced
to u finely divided state in a special mill. Other substances are sup-
plied to the R.L.in a state of fine division. The ingredients are
passed through a very fine sieve® to ensure the powders being suffi-
ciently fine. 4

There are two different methods of mixing burning compositions
commonly used in the R.L., one consists in placing the ingredients in
a revolving barrel with gun-metal balls, and ‘‘*drumming ” them ;
this method is used for mixing rocket compositions. The second
consists in placing them in a revolviug barrel, fitted up with wooden
arms or fans in the interior, so arranged that when the barrel revolves
in one direction, the fans revolve in the other; this method is used
for mixiog mealed powders for fuzo compositions.

While the above methods are being used for what may be called
the burning compositions, it is found necessary to adopt another method
for the detonating compositions, which would explode under friction
or pressure.

The ingredients are mixed in a conical silk bag, suspended from
an india-rubber ring inside a leather cylinder, behind a wrought-iron
boiler plate screen. The silk bag contains wachers of india-rubber
threaded on strands of silk twist; a cord connects the bottom of the
bag to the end of a lever pivoted in the top of the screen. The
operator, who is entirely protected by the screen, effects the mixing
by moving the lever up and down, thus agitating the bag. On the
completion of the operation a pin which limits the movement of the
lever is withdrawn, the bag is inverted by pulling down the lever to
its full extent, and the composition falls into a small box placed to
receive it.

The details of the apparatus are shown in Plate 1.

Priming composition for electric tubes and detonators, and com-
position for stars, are mixed in a similar apparatus, which only differs
in the bag containing india-rubber balls instead of washers.

When the ingredients are thoroughly incorporated in proper pro-
portions with a view to form a large volume of gas on explosion, there
should ke little or no solid matter left, as is the case with gun-powder,
but the laboratory burning compositions are, as a rule, required to
burn for a considerable time, and the volume of gas evolved is of no
importance, hence the proportions employed are chosen with a view
to cause them to burn a certain definite time, and there being a
residue of solid matter, or slag, is unimportant.

The most important point aimed at is regularity of burning. By
increasing the density of a composition, its time of burning will be
iucreased, as there will be more matter to be burned in a given

* In some cases an 80-mesh, in others an 12C-mesh is used.
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volume, therefore, by subjecting the composition to a very heavy
pressure, the time of burning is prolonged.

The pressure is generally applied in the R.L. by means of hydraulio
presses, and in some cases such as war rockets it reaches several tons
per square inch,

Agtable of the varions compositions used in the R.L. is given on
p- 552, et seq. )

Many of the compositions possess the property of burning under
water; as they do not depend on air for the supply of oxygen, water
will only extinguish them when it comes into sufficient contact with
the burning matter, to reduce its temperatare below the point of
combustion. When the composition is enclosed in a case, having
a vent or vents, and a sufficient amount of gas is generated to give
a high pressure when issuing from the vent, the water cannot make
its way to the composition, which will therefore continue to burn.
This may be illustrated by plunging a wood time fuze, when well
lit, into a bucket of water, it will continue to burn.

(5581) o
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CHAPTER V.—CARTRIDGES. -

GENERAL REMARKS.
. C.4e N
MATERIAL§ USED. — GRAVIMETRIC DENSITY AND AIR-SPACE.— POSITION
... . ., _ OF VENT.—CLASSIFICATION OF CHARGES.

Ssgorion 1.—POWDER CARTRIDGES.
‘MATERTALS.—GENERAL DESCRIPTION OF PRISMATIC CARTRIDGES.—R.B.L.
STORES.—BLANK.—MAKING UP AND FILLING.—MARKING.
Sectrion II.—-CORDITE CARTRIDGES.

MATERIALS, — GENERAL DESCRIPTION. — MAKING UP AND FILLING. —
MARKING.

Skcrron 1IN

GAUGES. — COVERS, CARTRIDGE. — WRILL CARTRIDGES. — 18SUE OF
) CARTRIDGES.

Tris chapter is devoted to the saubject of cannon cartridges and is
divided into three secticns, the first dealing with powder cartridges,
the second with cordite cartridges, and the thiid with drill cartridges
and miscellaneous stores connected with cartridges generally. There
are also a few preliminary remarks on material, shape, &c. which
apply equally to powder and cordite cartridges.

(gartridges for quick-firing guns, and small-arm and machine
guns are considered in later chapters.

Up to the beginning of the seventeenth century® it appears to
have been the practice to load guns with loose powder, weighed on
the spot. About that time the custom of enclosing the charge of a
gun 1n an envelope made its appearance. This envelope is known
as a cartridge and was introduced for safety, rapidity and convenience
of loading.

Powder cartridges, except those for prismatic powder, are
usually of a cylindrical or slightly coned shape, kept in shape by
braid hoops and the end closed by choking. Prismatic powder
cartridges are in the shape of & more or less regular prism with flat
ends sewn on ; and cordite cartridges are cylindrical or coned, but the
top is closed in a pecaliar manner described later.

A good cartridge for service should possess the following qualifi-
cations :—

1. The material should be strong enough to bear reasonable

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

® Sec ‘ Treatise on Ammunition,” by the late Col. Sir V. Majendie, K.C.B.,

PP 128, et s2g., for various interesting details connected with the history of, and
the materials used for, cartridges,
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2. Tt should be so close in texture that the powder, even if
slightly dusty, will not readily work its way through, and
yet be permesable to the ﬂash from the tube, &c., inteided
to fire it!

3. Lastly—and this is'of the greatest unportance—the material
should consume entirely in the gun when fired ; or, if this
end cannot be obtained, it shonld leave no smonlderxng
fragments, or sparks, in the bore.

If much residue is’ left in the gun the vent is apt to be choked
It sparks remain, and the ;fun is re.loaded almost immediately, a
serions accident will probably occur. Several accidents have thus
occurred, especially when using blank serge cartridges, generally
due to carelessness in sponging or serving the vent.

These conditions are very well fulfilled by the materials in use in
the Servioe, {.e., shalloon, serge, and silk cloth.

Samples of all materials received for the manufacture of csrtmdges
are teated by the W.D. chemist with a magnifying glass for eloseness
of textare, and chemically for purity of tho material. Any admix-
ture of cotton would be most objectionable, as that material has a
tendency to carry fire.

Shalloon was originally introduced because of the lesser thickness
of material in‘the choke, which is liable to come nnderneath the vent
when a very small cartridge is nsed

It is made entirely of “long " wool and is woven tw:lled It is
entirely a worsted fabric prepared like the warp® of a serge. It is
red, and there are two Marks, I and II, Mark IT being less glazed
than Mark 1, and 36 inches wide. Shalloon is used for both powder
ﬁ:d cordite cartndges, lists of which are given in the sections I and

Serget is woven twilled. The warp is made from “long " wool,
which is first combed on a combing machine and then spun into a
worsted thread on & worsted spinning frame. The weft is made
from “short” wool, carded on a carder and afterwards spun on
mules. The warp thread is named “ worsted,” and the weft thread
named ‘“woollen” by way of distinction. It is superseded by silk
cloth as it is not strong enough for the heavier charges, and, as it is
rather more liable to * hold fire,” it is not suitable for blank car-
tridges. It has only heen used for powder charges, and the rules
regarding its use will ke found in the section on powder cartridges.

8ilk Olotk is made of the refuse silk from the outside of the
cocoons. It is stronger aud of closer texture than serge, and is not
%o liable to ‘“hold fire” or smoulder. It was originally introduced
on the score of safety for blank charges, 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 entirely consamed.

1t has superseded serge for powder cartridges and is nsed for
cordite cartridges except howitzer and the smaller gun cartridges.
Details wiil be found in the sections on powder and cordite cartridges.

The silk cloth is steeped in a cold saturated solution of boracic
acid, 5 oz. boracic acid to one gallon of water, and dried at a
kmpemnre not exceeding 120° F. This is to prevent a fungoid

b l‘ho warp threads are those running the length of the fabric, the weft threads

fmdxlm from serge in being a thin fabrio, woven plain, and mude
entirely of “short ”’ wools, both warp and weft.

(5581) o 2
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growth forming on the cartridge and consequent rotting, but it does
not preserve the cloth from rotting from any other cause.

Silk cloth is divided into three classes, No. 1, 47 inches wide;
No. 2, 54 inches wide; and No. 3, 40 or 52 inches wide; aud rules
for their use will be found in the sections I and 1I.

Each of these classes is required to possess & minimum strength.
The mode of testing is to place a piece of the cloth, 3 inches wide
and 10 inches long, in the clamps of a testing machine, the clamps
being 6 inches apart. The straiu is gradually applied.

Class No. 1 should stand a strain of 150 1b. both warp and weft. °
” NO‘ 2 ” ” ” 2m ” ”"
» No.3 ”» » ” 300 ” »

After issue silk cloth may be tested by cutting a test piece, free

- from holes for braids, from the cartridge in the direction of either

Silk braid,
§ 6686.

Effect of the
shape of the
cartridge.

Gravim.etric
density.

warp or weft, 10 inches long, and 1 inch wide (when lengths of 10
inches cannot be obtained, shorter lengths must be used).

Tho test piece will be 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 are the minimum weights the three classes of silk
cloth should lift (1) when new and (2) to be considered serviceable
for use —

Class No. 1, minimum when new 65 1b.; minimam for use $6 1h.
”» No. 2, ” » ” 80 Ib. H 1 »w »n 101b
» No.3, v w w 1001b.;- w w 8klb.

All No. 1 Class silk cloth are sewn with silk sewing, Nos. 2 and 3
Class with silk twist. The silk twist should support a weight of
13 1b., and the sewing silk a weight of 53} Ib.

Silk. braid for hooping is made in two widths, 0°35 inch wide ani
065 inch wide. These braids should support a weight of 28 and
85 1b. respectively. For beckets the sitk braid is also made in two
widthe, 1'5 inches and 1 inch, which should support a weight of 250
and 160 lb. respectively.

Tte shape of the cartridge has some effect upon the bebaviour of
a charge, very long cartridges, for instance, producing wave
pressures. This tendency may be overcome by igniting the clarge
in or near the centre, by means of a tube as in the B.L. 80-pt. full
charge (now obsolete), or by the position of the vent as in R.M.L.
guns. Complications in cartridges such as the long tube of the
B.L. 80-pr. are better avoided.

In a M.L. gun the cartridge must be made of a diameter sensibly
less than that of the bore of the gun, to ensure easy loading; in a
B.L. gun the same holds good in a lesser degree with the chamber.
The interval between the cartridge and the gun facilitates the passage
of the flash from the portion of the cartridge first ignited, and thereby
causes more rapid ignition of the eutire charge.

The gravimetric density of a charge of powder in the chamber
of a gun is the ratio of its weight to the weight of that volume of
water which would fill the space behiud the projectile in the gun.

1t bas been found that when the gravimetric density of a charge
is decreased, the pressures and the velocity of the projectile buth
fal) off.

When a certain additional quantity of powder is added (keeping
to the same decreased gravimetric density of charge) the velocity of
the projectile becomes as great or greater thaan before, but the
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maximum pressure in the bore is found to be less than with the
smaller charge of greater gravimetric density.

'Jll"he gravimetric density of cordite charges is invariably
small.

The allowing to a charge of powder in the bore of a gun a greater

cubic space than it would oeccapy if it completely filled the section
of the bore or the chamber, and the projectile were rammed home
bard upon it, is termed air-spacing. '
. Charges have been “ air-spaced” in various ways; by
internal hollow come in the cartridge, as in the 80)-pr. B.L.; by
lengthening the cartridge, as in some of the heayy R.M.L. guus,
or in chambering the gun, as in the 13-pr. RM.L. In the heaviest
BRM.L. guns the chamber and lengthened cartridge have been
combined with the use of mild and regular powder.

fl'o ensare constant air-space it is, of course, necessary that the
Emjectile should be brought np at the same point in ramming

ome. :

In certain old R.M.L. cartridges, now obsolete, this was obtained
by having a stick down the centre of the cartridge, which stopped
the projectile and prevented the cartridge being compressed. Sticks
will be found in the cordite cartridges for use with special case shot
n some of the heavy R.M.L. gans. In this case the stick is in-
tended for a stop as the case shot have no studs (except the 12°5-
inch) and would therefore not be brought up by the rifling. The

stick also gives the cartridge the necessary rigidity and prevents its-

being deformed in loading.

It may be mentioned here that B.L. guns afford much more
facility for rendering a heavy charge manageable than M.L. guns do.
In the case of the latter, whatever the dimensions of the chamber
may be, the diameter of the cartridge must. be limited by the
diameter of the bore, as expanding cartridges have not been
found to work well ou a large scale, and consequently a heavy charge
is apt to be undply long. In B.L. guns, on the other hand, the
cartridge is introduced directly into the chamber, and its diameter
i8 not limited by that of the bore. Consequently much liberty
18 given for the regulation of the length and diameter of
cartridge.

In the latest B.L. guns, the great mildoess and regularity of the
prism brown powder, and the air space due to the central hole in
each prism, have made it practicable to use charges which completely
fill the chamber, and give high velocities with low pressures in the
gun. :

‘ Air space ” is measured by the number of cubic inches which
each 1b. of powder in the charge would occupy if the charge were
eveuly distributed throughout the space behind the projectile. Prac-
tically the solid content of the chamber in cubic inches is divided by
the number of 1bs. in the charge.

. To form a correct judgment on results obtaned by experiments
it is necessary to know the gravimetric density or air space allowed
for charge as well as the weight and nature. .

. The gravimetric density of a charge may be determined by
dividing 27-73, the number of cubic inches filled by 1 lb. of water
at 60° F., by the air space of the charge.

Thus one of the charges of the 8-inch B.L. gun was 100 1b. Prism!
black, and the capacity of the powder chamber 3,050 cubic inches.
Hence the air space is 30'5, and by calculation we find the
gravimetric density to be 0-909. Such a charge would be writton

Mothods of
air-spacing.

Sticks.

In B.L. guns.

Measurement
of.

Conversion of
air-space t)>
gravimetric
density.



Kffect of the
position of the
vent on the
ignition of the
cartridge.

Names of
various
charges.

Blank end
saluting
eartridges.
§ 9811.

b+
Artillery
6957

38

. 305 . :
1 . .
100 Ib. Prism! black 0909 '

An example of a cordite charge will show how low the gravimetric
density is compared to gunpowder.

The charge for the 6-inch B.L. gun, Mark VII, is 20 lb. of cor-
dite, size 20, and the capacity cf the chamber is 1,715 cubic inches,
giving an air space of 85'75, and gravimetric density of 0-324.

The position of the vent, or the place at which the cartridge is
ignited, influences the rate of explosion of the charge, and conse-
quently the muzsgle velocity of the projectile and the pressure in the
chamber or strain on the gun. This is most felt when large charges
of violent powder are fired, but to a less extent when small charges
are used, or when slower burning powders are employed. With the
most modern guns, in which slow burning powders are used, and
due regard is paid to air-spacing, the effect is so small that other
advantages gained by igoiting the cartridge by an axial vent more
than counterbalance it, and consequently this method of firing has
been adopted in the heaviest R.M.L. and the B.L. guns.

In the old type R.M.L. guns the charge is ignited by a radial
vent striking the cartridge at a distance of four-tenths of its length
from the rear, the position which was found by experiment to gwe
the highest muzzle velocity with guns of this cluss when firing quick
burning powder. The R.M.L. field and siege guns and howitzers
have a radial vent entering the chamber at the rear, so as to permit
the use of reduced charges, and all R.B.L. guns are rear vented
except the side-closing 40-pr., the flash striking the cartridge in the
direction of its axis. : :

The various charges for guns are clagsified as follows :—

Charges uscd with projectiles are termed.** Service charges.”

- When a gun bas two such charges they are termed * Full” and
‘* Reduced " respectively ; if it has only one this is called the “ Full*

- Charges specially supplied for saluting are called * Saluting,”
and those for exercise without projectiles * Blank " cluu-ges.

Saluting or blank charges are invariably made of powder, Blank
L.G. being used. :

Full charges are used with B.L. guns for firing all projectiles on ser-
vice,and with heavy R.M.L. guns for firing armour-piercing projectiles,
and in certain cases common and shrapnel 3l|eﬂ“‘ and case shot.
“ Reduced ” charges are used with B.L. guns for firing projectiles
principally for practice, and with hcavy R.M.L. guns for firing
projectiles other than armour-piercing ones,

Blank or saluting cartridges are issued for 12-pr. of 6-cwt.,
15-pr., 4-inch, 5-inch, and 6-inch B.L. guns... Blank charges
for B.L. guns or howitzers above 6-inch are obsolete, and no blank
firing will take place with such gans. Also blank firing from B.L.
guns or howitzers above the 15-pr. and 5-inch.respectively is not to
be carried out unless a shotted round has been fired within one h
previously. Blank cartridges are issued for practically all R.M.L.
and R.B.L. guns. These are used for saluting from .the 7-inch,
80-pr., 64, 25, 16, 13, and 9-pr. and 2'5-inch R.M.L. guns and all
R.B.L. guns. For details see Tables 8, 9, 10, pp. 476, 477, 478.

Gun charges, both powder.and cordite, in the larger nutures are
divided into fractions for convenience in handling, and also -to allow

. % For s list of the common and lhrapnd shell that ’;n_ust. be fred . with reduced
charges, see p. 247, ) :
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reduced charges to be used. This practice was iutroduced with the
heavier R.M.L. powder cartridges, and has- been developed con-
siderably in B.L. charges.

Secrion .—POWDER CARTRIDGES,.

The materials used for powder cartridges are shs.lloon, serge, 'nd
silk cloth.

Shalloon is used for the smallest cartridges, viz., 6-oz and’ 12-oz
cartridges for the 25-inch R.M.L. gun, 4-0z., 6-0z., and 8.0z. cartridges-
for&l;)e 7-pr. R.M.L. gun, details of which wxll be found in Table 5, g
2

These cartridges are hooped with blae worsted braid, and choked
with silk twist, except the 4-oz. which is choked with worsted.

Serge has boen ased for R.M.L. cartridges. up to the 110-lb. charge
for the 12-mch of 35 tons, but is only now used for R.B.L. and R.M.L.
charges below 85 1lb., which will be used up in the L.S. The
present sealed patterns of R.B.L. service cartndges for L.S. are of

rge cartridges for R.M.I.. guns are choked with worsted and
‘;:ed with blue worsted braid, except some converted ones, hooped
worsted. For R.B.L. gans they are choked with twine and
hooped with braid.
The rules for the conversion of serge cartridges will be foun in
former editions of this Treatise.
Bilk cloth is now used for:—

1st.—All cartridges issued to the Navy. -

2nd.—For B.L. guns for Land Service.

8rd.—For R.M.L. guns for charges of 85 lb. weight and upwards,
and is superseding serge for charges below 85 Ib. wexgbt.

4th.—For the siege train.

5th.—For the reserve store of R.M.L. field and siege artillery. :

6th.—It will be invariably employed for sa.lutmg ca.rtndges for
all descriptions of ordnance

Practically all new cartridges are made of silk o]oth S

Class 1 silk cloth is used for all powder charges up to 14 ib.
inclusive.

Class 2 silk cloth is used for powder charges from 14 lb to
85 1b.,and as strengthening linings for the B.L. 12-inch, Mark III,
cartridge and 16-25-inch cartridge both for Naval Servuce, a.nd all
13:5-inch cartridges.

- Class 3 silk cloth is used for powdor charges above 85n1b., and
for all prism powder cartridges. This is on woount of the sharp
edges and the hardness of the prisms.

All silk cloth powder cartridges for rifled guns are hooped with
silk braid, except the 2}-1b. charge for the 8.inch R.M.L. howitzer,
which has no hoops. Silk cloth powder cartridges -are choked with
silk twist except the 7-inch and 40.pr. R.B.L. choked with twine
and cartridges for moulded powders w!nch have no chokes. --

The hnops are of ‘85-inch silk braid for cartridges of cut or
g‘uuhted powders under 40 lb. weight, and of 65-rinc!rfor ‘those of

lb. and above, and all prism cartridges.

"All cartridges of -cubical or granulated powders of 30 lb and
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upwards have a lifting becket of silk cloth, forming a loop abont
3 inches long ahove the choke,

Prismatic cartridges have two beckets at cach end, sewed across
on each side of the central holes, of silk braid, 1 inch wide for charges
over 12 1b. and under 50 lb., and 1'5 inches wide for charges of
50 lb. and upwards. The 6-inch B.L. 12-b. EX.E. cartridge has
its bockets made of the ordinary -65-inch hooping braid. Some of
the earlier prismatic cartridges bad beckets made of strips of No. 3
class silk cloth, turned in at the edges, and these are still found in
the cartridges of the 13-5-inch and 16-25-inch B.L. guns.

As before stated the heavier charges are divided into fractions for
convenience in handling. They are divided as follows: —

* B.L. 5-inch } charges and whole charges.
» 6-inch 4, 4, and 1 charges.
» 8-inch to 13-5-inch } charges.
» 16°25-inch } charges.

Some of the earlier charges for 8-inch and 9-2-inch will be found
made up in two cartridges.

R.AILL. 6:6-inch

. 9-inch (on high angle mounting) >} charges.

w»  12-5-inch Mark I gun

»  9-inch (on high augle mounting)

., 12:5-inch Mark 1I gan :
16-inch -8 i charges.
w  17°72-inch
»  9-inch (on bigh angle mounting), § charge.

The smallest charge tired in the 9-inch on high angle mounting is
# of the full charge.

The charges for the 10-inch R.M.L. gun on bigh angle mounting
are peculiar, consisting of a full charge of 48 Ib. S.P. and two
reduced charges of 14 lb. R.L.G.*and 5 lb. R.L.G.*. The cartridge
for the 44-lb. P. charge (reduced charge for 10-inch R.M.L. gun) is
used for the 48-1b. S.P. charge, the nomenclature being altered and
the marking which does not apply being barred out. P. powder may
be used if S.P. is not available. All other charges are made up in
one cartridge.

Cartridges of prism powder are made for B.L. guns, 6-inch, and
higher natures, and for R.M.L. guns, 12'5-inch, and upwards.. In
these cartridges the prisms are arranged in regular layers of
the same number in each layer, except the top, which is some-
times incomplete to adjust the weight. When these cartridges
are made of Prism! brown or S.B.C. powder, the centre prisms in the
top and bottom layers are of black powder, which acts as a primer
and prevents hang fires.

Cartridges of E.X.E. powder also have this primer, except in the
casge of the 12-1b. cartridge for the 6-inch B.L. gun.

The 12-inch B.I.. 733-1b. cartridge, owing to 1ts shape, hasa primer
of 9 instead of 7 black prisms.

The shape of the filled cartridge is & more or less regular prism,
and there is no choke, the ends of the cartridge being sewn to the
body. Both ends have a central hole covered with silk netting to
allow thz passage of the flame from the tube; and to prevent the

R I IR LI TR N N 31 8 21— s car e e e



41

oscape of powder dust, &c., from these holes, they ar> covered with
shalloon discs, which should be removed before loading.
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SECTION.

Certain cartridges requite brief description. The S.B.C. car-
tridges for the 15-25.inch B.L. gun are fastened together when filled
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and17-72-inch
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§§ 4100, 4808.

12-5-inch
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§§ 5144, 5486,
5608, 5713,
6090, 6661.
7669, 9816.
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Wooden wad
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§ l48¢,
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by means of four straps of No. 3 class silk cloth, the lower ends of
which are made into loops as shown in the caut.

The 16-inch and 17-72 R.M.L. guns both take the same weight of
powder, and the cartridges for thewn were formerly ideutical : but that
for the 16-inch is now filled with Prism! brown, while that for the
17:72-inch takes black powder, Prism! or Prism?; and the cartridges
which both contain 112} 1b. powder are lettered accordingly.

The 12:5-inch R.M.L. guns, Marks I and 1I, have had several
charges of prism powders, as well as of cut powders. At present the
Mark I gun has an 82}.lb. 4 charge of Prism® or Prism?® black for
the L.S. and a 58-lb. E.X.E. 4 charge for N.8. - The Mark Il gan
has a 50-1b. E.X.E. } charge for both Land and Naval Services, as
well as & 524-1b. Prism? black } charge for N.S.

In the Mark I gun there are no stops at the end of the rifling.
and in order to prevent the possibility of the projectile being rammed
beyond the rifling, the cartridges are made up to such a length as will
fill the whole chamber. In order to bring them up to the requisite
length, discs of wood, ‘3-inch thick, soaked in paraffin and perforated
with numerous holes to admit of the passage of the flame, are placed
between the second and third layers of the 52}-1b. Prism® cartridge,
and betweeu the fifth and sixth layers of the 50-1b. E.X.E. cartridge.
Four of these cartridges form the full charge, and when three are used
a8 a reduced charge, a cylindrical wooden wad of the same length is
inserted after the last cartridge, in order to fill up the space.

" Stores for use with R.B.L. Cartridges.

Certain special stores are issued in connection with R.B.L. guns,
viz., lubricators, sockets, paper cylinders, and tin cups.

The lubricator, service, consisting of two thin cups of tinned iron
soldered together, containing a mixture of eqnal parts of tallow and
linseed oil, attached to a wad of felt, backed by millboard (the wad
being coated with beeswax), is inserted into the cartridge. It is put
on the top of the powder, just above the top hoop in all cases, except.
the 40-pr. and 7-inch, which have their lubricators detached to save
room in the magazine.

In the case of iuside lubricators, the edge of the millboard wad
i3 rounded off.

Cartridges carried in the limbers of field batteries have suffered
from grains of powder finding their way up between the edge of the
labricator and the cartridge. These grains form lumps which wear
the serge through and form holes, through which the powder may
gradually work out. For this reason it is desirable that the lower
edge of the lubricator should be as nearly opposite the upper edge of
the first braid hoop as possible.

The lubricator proper is fastened to the wads by the stalk in the
case of a detached lubricator, and by a copper wire in the case of
inside lubricators, the wire being fastened to the closing disc.

The use of the lubricator is to prevent the guns from lcading ; the
cups being crushed by the discharge, the lubricant is squeezed out,
and the wad following wipes and polishes the bore.

Lubricators are gencrally packed in “ cases for Laboratory stores,”
as follows :—

7-inch .. .e ve e 24 in No. 2 case.
40-pr. .. . .e .. 48inNo.3 ,,
20-pl'. . oo .o .o 99.in No. 4 ”
12-pr. .. . o .. 168 in No. 4 ,,
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With the 40-pr. and 7-iuch, a socket. E.B.L. cartridge of wood is §§1939, 2170.
choked into the neck of the cartridge, into which the lubricator
screws. The socket has a groove around its neck, smeared with kit
composition and Spanish brown, by means of which it is securely
ﬁxetr)i: its place. The corresponding cartridges have a ranning
string in the mouth for choking in the socket for the labricator.

ere are three sizes of Cylinders, Paper, R.B.L. Cartridges, one §§ 792, 5789.
47 inches long, diameter 4-1-inch for the 10-1b. charge, 7-inch R.B.L.,
and one 4'5 inches long, diameter 3:25 inches fur 11-lb. ebarge of the
%-inch R.B.L., for the 40-pr. and the 5-lb. charge, R.L.G., for the
64-pr. RM.L. gun nt}mcial, for R.N.R., except at Poole, the other
is 4'5 inches long, and 25 inches diameter, and is used for the 20-pr.
R.B.L.; they are necessary to bring the cartridge up o length. The
latter is half-filled with powder, the cylinder is next inserted, sa as
to be in the centre, and then the rest of the charge. One end is
formed by choking up the cylinder on a former, and closing the
bollow by a paper plug; the other end has a groove choked into
it, so as to support a card-board disc, which is glued in. These
oylinders are varnished. The end formed of the cylinder itself is
the strongest, and is placed downwards in the cartridge.
These cylinders are issned separately in vats containing 220 for Issue.

Cylinder for 7-inch 10-1b. Charge.

the 10-1b. cartridge 7-inch gun, 390 for the 11-1b. cartridge 7-inch
gun, or for the 40-pr., and 700 for the 20-pr. cartridge.

It was found necessary to varnish the paper, as otherwise it § 1939.
abeorbed moisture and damaged the powder. Paper is very apt to %787:14-0'
absorb moisture when unvarnished, and for this reason it 18 never ‘
desirable to have it in direct contact with powder.

Tin Cups are used for all R.B.L. guns to prevent any escape of Tin cups.
gas; they have a rim, which is pressed back by the explosion of the §§ 17946131,
powder against the sides of the bore, thus preventing the gas from #418-
getting behind them. The central hole allows the flash from the tube
or primer to reach the cartridge.

The 40-pr. side closing gun has a tin cup which differs from that
of the screw gun, by having a loug rectangular slot which extends
acroas the greater part of iis diameter. ‘

With R.B.L. guns up to 40-pr. which have copper bushes, tin cups A.C. Cl. 197,
are only used for practice and exercise, as the copper withstands the 1871,and 4
escape of gas better than iron, but 7-inch and 40-pr. (side closing) g’;““léf'
guns require them as a service store. . " :

For these two. guns, one tin cup: per cartridge is to be:issued for Issue.
séevioe; and as many as required are to be used at practioe.

They are packed in packing cases for Laboratory stores.
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Buluting Cartridges.

Blauk or saluting charges are invariably enclosed in silk cloth
cartridges, which are filled with Blank L.G. powder.

The saluting cartridges of the B.L. 15-pr. and 12.pr. of G-cwt.
Mark I bhave a loop of silk braid sewn across the bottom for
withdrawing them from the gun if necessary. The cartridge for the
B.L. 15-pr., Mark I, is pear shaped to prevent it from pussing tho
vent which projects slightly into the bore. R.B.L. salutiug cart-
ridges also have loops across the bottom, of silk twist for 12-pr.
and 9-pr. and silk braid for all others.

The b'ank cartridge for 15.pr. or 12-pr. B.L. except Mark I 15-pr.
guns is cylindrical.

-

MAaNUFACTURE OF POWDER CARTRIDGES.

Empty cartridges are issued ready for filling. Should they have
to be made locally, a sample will be obtained from the Royal Arsenal,
Woolwich, which will be strictly adhered to.

All cartridges hooped with braid will be issued with the braids
cut to proper length, tied with a loop at one end, and ran into the
empty cartridge. Kitted “ twine, choking, bags burster "’ will be run
into the empty R.B.L. 7-inch and 40-pr. cartridges before issue for
choking on to the wood sockets.

The following detailed instructions for making up are given, bat
they must be ouly taken as a guide since patterns may change, and
the **Magnzine Regulations” 1899 direct that a sample cartridge
should be obtained from Woolwich.

Cartridges to contain prism powder are made in three pieces, the
body rectangular, the two euds beiug cut to the form of the finished
cartridge.

‘I'hose for heavy R.M.L. guns are made of two pieccs of silk
cloth or serge, one circular which forms the bottom, one nearly
rectangular which forms the coned body.

Cartridges, however, for the 7-inch, 8-inch, and 9-inch reduced
charges are made of one piece of material shaped as shown in (Fig. 1).

The curtridges for the 6:3-inch howitzer, the 80-pr., 64-pr., 7-pr.,
and 2-5-inch guns are of similar construction.

Cartridges for the 8-inch and 6:6-inch R.M.L. howitzerr,
and the 6'6-inch, 40-pr., 25-pr., 16-pr., 13-pr., aud 9-pr. guus are
made of two picces of material, one circular for the bottom, and
one rectangular for the cylindrical body.

All cartridges of cubical and graunulated powders for B.L. gans
are made cylindrical, of two pieces of material, one circular and one
rectangular.

1. The patterns will be strictly adhered to in cutting out.

2. The cartridges will be cut so that the width of the material
runs in the width of the cartridge.
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3. The cartridges, hefore being sewn, will bo printed in black
with the numeral showing pattern, the monogram showing place of
manufactare, nature of gnn, weight of charge, description of powder,
and in cases when apylicable 4, }, or 4 charge, and with lines for
hoops and seams.

The R.B.L. 7-inch and 40-pr. will also be printed with lines for
the choke; all maiking on cartridges will be done with printer's
ink ; about 4 oz. of ink is sufficient for 100 cartridges of each nature,
except the R.M.L. 17-72-inch, 16-inch, and 12-5-inch, and the B.L.
1625-inch and 13'5-inch, which require about £ oz.; the B.L. 12-
inch, 10-inch, 9-2-inch, and 8-inch about 4 oz.; and the 12-5-inch
R.M.L. other than prism, for which about § oz. per 100 is required.

4. All cartridges, when made by hand, will be made up with the
edges overlapping 14 inches, and sewn together with three rows of
stitches, with the exception of the following, viz., the R.M.L. 7-pr. and
2'5-inch 1-1b. 10-0z. and 12-oz. cartridges, the edges of which will
overlap 1 inch, and will have two rows of stitches; and the R.B.L.
12 or 9-pr. exercising and saluting cartridges, the edges of which
will be simp'y stitched together and turned inwards. Serge cart-
ridges, and shalloon, 7-pr. 4 oz., will be sewn with worsted ; shalloon
RML. 7-pr. 8 oz.,, and 2'5-inch 6 oz, and silk cloth cartridges
with sewing silk or twist. All cartridges, when made by machine,
will be made up with the edge overlapping l-inch, and two rows of
stitching. Cartridges for prism powder will be made up by machine,
with the edges overlapping 1 inch, with two rows of stitching up
the sides, and two in the bottom, one inside and one out; the top
and bottom will have a hole cut in the centre about 2'5 inches for
6-inch B.L., and 4 inches in diameter for higher natures. The ed
of the hole will then be turned in and stitched round by machine
with silk sewing for B.L. 16-25-inch, 13'5-inch, and 10-inch, and
RM.L. 17-72-inch, 16.inch, and 12-5-inch 82} lb., in the otbers the
edges are not turned in but left raw. Over this hole is securely
fastened a piece of silk twist netting, each cross of the netting being
secured by two stitches by hand. Discs of shalloon, 425 inches in
diameter for the 6-inch, 5 inches for the 8-inch B.L.; 55 inches in
diameter fir 9-2-inch and 10-inch B.L., and 65 inches in diameter
for all heavier calibres, will be placed over cach hole, aud attached
round the edge, after filling, by shellac. To the shalloon disc is
sewn a piece of broad silk braid forming a loop about 11 inches
long, so that it may be removed before loading.

5. The B.L. 16:25-inch, 13-5-inch, and 12-inch Mark IIL,* have
an inner lining of No. £ class silk cloth, and the beckets are continued
up the sides to give additional strength. ,

The 16-25-inch has four straps of No. 3 class silk cloth, fastened
longitudinally on the outside, the lower ends of these straps being
made info lonps into which the loose ends of the straps of the next
cartridge below it arc fastened to attach them together when filled.

The 13-5-inch have specially strengthened ends. Each end con-
sists of two pieces of No. 3 class silk cloth, with an additional
circular piece 10 inches in diameter, sewn round the centre, and
farther strengthened by four strips doubled to a width of 2 inches,
which are sewn at right angles to each other on the outside.

6. Braids for hooping, cut to the proper length, and with loops
tied in one end, will be run into all empty cartridges—except the

® The B.L. 12.inch Mark III cartridge is for N.8. only. The Mark II, which is
%o govern future supplies for L.8., is without the inncr lining.
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R.M.L. 8-inch howitser, 2}-lb., and such cartridges as the R.M.L.
7.inch or 64-pr. when they are ordered to be converted from 8.B.
cartridges of similar diameters. Couverted cartridges made up from
material obtained by cutting up old cartridges will, as a rule, be
made up similarly to cartridges of new material. Braid ‘65 inch
wide will be used for all charges of 40 lb. and upwards, and all
prism cartridges. .

7. Beckets for lifting will be attached to all cartridges of 30 lb.
and upwardes, and all prism cartridges. For R.M.I. cabical powder
cartridges they will be made of strips of serge or silk cloth about
2 inches wide, and cut to such a length that the loop may be about
3 inches long, or not more than will reach, when laid down, within
half an inch of the outside of the cartridge when filled : each end of
the becket will be sewn cn the cartridge below the top line of braid,
one end at the seam, the other opposite. :

8. The beckets for the prism cartridges for the B.L. 16:25-inch
and 13'5-inch are cut 4 inches in width and turned in on each side,
the edges to meet so that they aro made 2 inches in width; two
beckets are then laid flat across the top and bottom, one on each
side of the hole in the centre, and securely sewn by machine with
silk twist. This operation is dome befcre the bottom is sewn in the
cartridge. After the beckets are sewn on the top, the edge of the
top is turned in to the size and shape of the cartridge and then sewn
by machine with silk sewing. :
. Beckets for prism cartridges, other than the above, are now made
of silk braid, 14 inches in width for the B.L., 12-inch to 10-inch, and
R.M.L, 17:72-iach, 16-inch, 12'5-inch, 824-1b., 524-1b., and 50-1b.
E.X.E. cartridges; for the B.L. 9-2-inch, 8-inch, and 6-inch,
22}-1b. Prism! black, the braids are 1 inch in width. These beckets
are attached in the usual way." These braids shovld sapport a weight
of 250 lb. and 160 lb. respectively. The 6-inch B.L. 12-lb. cartridge
has beckets of ‘65-inch braid used for hooping.

9. The raluting cartridges for R.B.L. guns will be fitted
with a loop across the bottom, by which they will be held when
being placed in the chamber of the gun. The loop for the 12-pr. or
9.pr‘.i will be made of eilk twist, S‘u others will be made of silk
braid.

The saluting cartridges for B.L. 15-pr. Mark I and 12-pr. of 6-cwt.
Mark I guns are similarly fitted with a loop of silk braid rewn across
the bottom.

10. Kitted twine will bé run into the empty R.B.L. 7-inch and
40-pr. cartridges for choking on to the wood sockets.

FiLLING POWDER CARTRIDGES.

1. In filling cartridges particular care is to he taken that a record
of the powder, with maker’'s name, lot and date of filling is kept in a
book for reference.

2. The following limits of weight for the charge-will be allowed
above or below the weight laid down for each nature of cartridge :—

Prism powder .. .. . .. Loz
P.3 .o L) . e L L] 2 "
P. and smaller grain .. oo oty

- 3. If it is desired to check the weight of the charge in a filled
cartridge, an allowance must be made for the weight of the empty
cartridge, which is slightly less than a new one, as some of the
material is cut off after choking. . : ’
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Cartridges filled with grained and cubical powler.

4. The following stores are required : —

Funnel, cartridge, Mark II, made of copper without a seam.

Needles, magazine, 4-inch, Mark 1I, of phosphor-bronze.

Needles, magazine, 9-inch, Mark I, for putting in braid hoops.

Seissors, magazine, for cutting off chokes, &c. .

Prickers, cartridge, consisting of a phosphor-bronze needle fitted
into & wooden haudle.

A table in the Magazine Regulations, 1859, gives the quantities
of silk twist, &c., roquired for 100 cartridges of each nature.

5. Care will be taken to see that the cartridges are thoroughly
dry before being filled, and that the instrnctions for laboratory
operations are adhered to. The proper charge will be carefully
weighed out and inserted in the cartridge by means of the * Funuel,
cartridge.” '

6. Cartridges will be choked by drawing together the mouth of
the cartridge into several plaits with the 4-inch phosphor-bronze
needle, threaded with three strands of worsted for serge
cartridges, or with two strands of silk twist for silk cloth
cartridges, up to 14 Ib. inclusive, except R.B.L. serge 20-pr. and
under with labricators, for which twine, choking, three-thread, is
uzed, and R.B.L, 7-inch and 40-pr. After drawing together the
mouth of the cartridge, three turns will be taken round the plaits,
and the choke thus formed will be further secured by passing the
needle three times through it, alternately above and below the turns,
thereby stitching down the turns round the choke at two points
equidistant from each other, a pricker being used to make a hole for
the needle when fiecessary. Charges above 14 1b., withoat beckets
attached, require three strands of silk twist passed round the plaits
three times, and the needle passed through the choke foar times,
making three secaring stitches. Charges with beckets will have the
choke first formed, and temporarily secured by taking two turns
round the choke, the becket drawn tightly in on both sides, then
three tarns will be taken round the choke, the needle passed through
the choke and becket five times, making four securing stitches. The
becket should form a loop about 3 inches in length over the choke.

N.B.—As many of tﬁe charges for heavy guns cannot be con-
veniently weighed in ordinary scales, it is necessary to subdivide them
into convenient portions. The practice in the R.L. is to weigh—

Charges up to about 22 lb. in one portion. '
»  of from about 22 1b. to about 60 1b. in two portions.
” ” 60 ”» 100 " three *
» » 100 s 130 ,, four

Each portion should be well shaken down before the next one is
ut in.
g In making up these large cartridges it is advisable also to check
the weights by weighing the finished cartridge on a platform machine,
if there is one available, deducting the previously ascertained weight
of the cartridge, &c., from the grosa weight shown by the machine.

7. The .cartridges will be made uﬁ to their proper lengths nnd
dismeters by means of the hoops, which should be drawn tight 8o as
to make a firm cartridge.

8. Hooping—

1st. With braid hoops.—Draw the braid through the serga or silk
cloth until the knot of the loop comes home to the serge or silk cloth,
the single end being already passed throngh the loop from undernesth,

§ 4041,
§§ 8719, 9663.

§ 7410.

§§ 5194, 6766,



48

’:us the single end to one side of and under the loop, then draw the
ocp tight, and keep it so by placing the forefinger of the left hand
firmly on the loop; bring the running end between itself and the
loop, and draw tight the single bend thus formed, taking care that the
bend bites on the loop and not on the single end, otherwise the knot
will slip. This is a most important point and men are very apt to
make tge bend on the wrong place, unless experienced, or closely

THR RIGUT WAY. THE WRONG WAY.

watched by experienced men. The sketch makes the difference
lain.
P The maintenance of the proper form of the cartridge depends
on the hooping being thus secured. -
2nd. With worsted, or silk twist.—After making the last stitch in
choking, the needle will be turned downwards, and carried through
the powder and out at the seam in the line for the front hoop, the
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worsted or silk twist will then be carried tightly round the cartridge
80 a3 to form a hoop, and will be stitched to the cartridge at two or
three points in the same way as the turns at the choke were secured,
and the remainder of the hoops will then be similarly formed.

If the cartridge is not of the proper length, on account of the
powder being denser than usnal, it must be brought up to length
by tightening the hoops.

9. The R.B.L. cartridges which have paper cylinders inside,
viz,, 7-inch, 40-pr., and 20-pr., will have half the charge inserted, the
paper cylinder will then be placed on the powder tn the centrs of the
cartridge, the flat side appermost, and the remainder of the charge
then filled in.

10. The R.B.L. cartridges which have the lubricators outside,
viz., 7-inch and 40-pr., when filled will be choked tightly round
the groove of the wood socket, into which the lubricator is screwed,
the greatest care being taken to fix the socket in the centre of the
cartridge.

ll.gThe R.B.L. cartridges which have the lubricators inside, viz.,
20-pr., 12-pr., and 9-pr, when filled with the proper charge,
will have the lubricator placed inside with the papier maché disc
next the powder, and the cartridge then choked tightly over the top.
The line which is printed on the cartridge for the top hoop shoulil
be close under the papier maché disc, and the hoop drawn very tight,
%0 as to prevent any grains of powder getting round or over the
lubricator.

12. The R.B.L. 20-pr, 12-pr., or 9-pr. saluting cartridges
have aitached to the upper part a bag containing sawdust, which
forms a wad. The upper bag will be turned down, and the lower
bag, or cartridge proper, will be filled with the powder charge, well
shaken down, and then choked, as described in para. 6. The apper
bag will then be brought up, and a portion of sawdust put in and
pressed down with a stick, a portion more of sawdust will then be
put in, pressed down, and so on, proceeding as before, until the wad
18 of the proper size; they will then be choked and finished, tying
the braids tight, 8o as to make a firm cartridge.

(5:81) E
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13. The B.L. 15-pr. blank cartridge for Mark I gan is conical in
shape, the base being of sufficient diameter to prevent its passing the
projecting vent in Joading ; it is therefore necessary to kcep this part
up to the fall diameter of the ring gaunge, and to make it as fiim
as possible.

14. The cartridges, except for howitzers, after being choked and
hooped, will have the ends of the choke cut to a convenient length,
which should in no case exceed balf the diameter of the cartridge;
the superfluous ends of the hoops will also be cut off.

Cartridges filled with Prism powder.

15. The following stores are also required :—

Apparatus, filling cartridges, except for Prism?, to assist untrained
men 1n building up the prisms. It consists of a zinc envelope open
at both ends, having as many sides and being of the same length as
the finished cartridge. One end of the envelope is closed by a
detachable wooden bottom, which fits inside it and is secured by
three brass thumb screws.

For ute with the above, a pedestal is required, of less diameter
than the envelope, upon which the apparatus stands.

Needles, magazine, nickel-silver, 1§ inches long, for sewing.

16. Cartridges, Prism' Black.—These cartridges are made up as
follows :—Tbhe prisms are built up by hand in the Apparatus, using
the correct size for the particular cartridge, which is placed upon the
pedestal. The envelope is filled with the required number of layers
of prisms, as laid down in List of Changes; a few vertical cuts
are made in the top edge of the empty cartridge, which is then
drawn downwards over the envelope,* and the screws holding the
wood bottom taken out, and the cnvelope drawn down from between
the prisms and empty cartridge; the latter is then held down
tightly over the prisms while the braids are being secured, com-
mencing with the bottom hoop, which is then uppermost; the
superfluous ends being afterwards cat off. The cartridge is then
reversed, and after the wood bottom is taken out it is placed on
the scales, and the necessary prisms removed from the top layer, or
added to it, until the weight of powder is correct; an empty car-
tridge being placed in the scale with the weights to compensate for
the one containing the powder.

In making up cartridges of Prism powder, the top layer should
not contain less than 75 per cent. of the number of prisms in a
complete layer, one or more complete vertical tiers of prisms being
taken, if necessary, to make up the requisite number in the top layer.
The vertical tiers removed should be the outer omes, which will
least alter the shape of the cartridge. With powder of low density,
one or more additional vertical tiers may be inserted, provided
that the maximum diameter laid down for the cartridge be not
exceeded. '

The superfluous choke is then cut off to within about 1 inch
of the top layer of prisms, the overlap is turned in and the
edge brought flush with the charge. The top is then plewed
on and secured at a few places, and then oversewn all round
with a nickel-silver needle 1% inches long threaded with two
strands of silk twist, a pricker being used to make a hole for the
needle when necessary. If the cartridge is lined the lining is cut

& B.L. 16°25-inch, 13'5-inch, ard 12-inch Mark III have the inner lining first
drawn downwards over the envelope.
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and turned in with the body.®* The top and bottom of the cartridge
have each a hole in the centre fitted with network, which is covered
over with shalloon patches, stack on with shellac to prevent the
powder dust from falling into the package.

These cartridges, if necessary, may be made up, by careful
manipulation, without using a zinc envelope by building up the
prisms on a wooden bottom cat to the same shape as the cartridge,
and with skilled men this method will be found more expeditious.

17. Cartridges of Prism' brown and 8.B.C. powder are made up in
a similar manner ; bat a primer of Prism' black powder is inserted at
eich ead of the cartridge to facilitate ignition, the nomber of prisms
in the primer and their position being laid down in List of Changes.

18. Cartridges of E.X.E. powder are made up in a similar manner;
but the 6-inch B.L. 12-1b. charge has no primer of Prism' black
powder inserted at each end to facilitate ignition. The 50-lb.
12-5-inch R.M.L. cartridge has also a perforated wood disc between
the fifth and sixth layers of prisms.

In stitching on the top of the G-inch 12-1b. E.X.E. cartridge, care
must be taken that the stitching is on the top, in order not to increase
the diameter, which must be kept: as small as possible. :

19. Cartriiges, Prism*—The required number of prisms will be
built up in layers on a wooden bottom of the required shape, the
empty cartridge is then drawn over the whole, and the remaining
operations proceeded with the same as with Priswa', with the exception
of the zinc envelope which is mnot required  for Prism%. The
524-1b. cartridges for the 12-5-inch R.M.L. Mark II gun have a
wooden disc between the second and third layers of prisms.

MaggING FitLep PowoerR CARTRIDGES.

20. Cartridges will be marked with the nature of powder they
contain. If filled with a different natare or weight of powder from
thai alroady marked on the cartridgs, the marking should be altered
to agree with the contents. A record of powder used in all car-
tridges, with maker’s name, lot, and date of filling, will be marked
on the package, and will be kept in a book for reference. The lot
number and the initial of the manufactarer of the powder will also
be stencilled, in printer’s ink, on the back of the cartridge containing
prism powder; 3 oz. of ink will suffice for 100 cartridges.

21. All cartridges issued from store filled will have the initial or
monogram of the station at which they are filled stamped on the
bottom end. :

22. The cartridges filled by the Royal Artillery will be distin-
guished by having no initial letter or monogram stamped on them.
This order does not apply to cartridges filled by working parties of
Royal Artillery for the Army Ordnance Department.

In addition cartridges are issued marked with the numeral of the
cartridge, gun for which intended, and the fraction of the charge
when the cartridge does not contain the full charge.

23. The following initials and monograms will ke used at the
several stations mentioned :—

¢ The following heavy cartridges are cross-stitched over the beckets for further
security, viz. :—B.L. 16'25-inch, 18-6-inch, and 12-inch, and R.M.T.. 17°72-inch and
16-inch. Those having an ioner lining have the bottom of tho lining tacked to
the bottom pruper, at five or six places round it. .

(5581) £ 2

§§ 7060, 7285,
9807, 9853,
10685.
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Hume Stations.

Alderney A Gosport G
Aldershot AT  Guernsey Gy
Blackness Castle . BC  Harwich H
Burscough BH  Jersey J
Caterham CM  Newcastle Nc
Chatbam C Pembroke P
Chattenden CpN  Selby : Sy
Chester Cr  Sheerness S
Colchester Ccr  Shorncliffe SHC
Cork Ck  Southampton SN
Curragh CH Tilbury Ty
Devonport D  Tipnor T
Dover DR  Upnor U
Dublin DN  Warley Wy
Edinburgh ‘ E  Waterford Wo
Exeter Ex  Weedon Wx
Fleetwood Fp  Woolwich w
Fort George FG
Stations Abroad.
Barbadoes Bps Malta M
Bermuda B Moauritius Ms
Cape Town CT  Natal N
Colombo ) CoL  Quebec and Montreal Q
¥gypt EGgT  St. Helena StH
-Gibraltar Gir  St. Lucia St L
Halifax, N.S. Hx  Sierra Leone SL
Hong Kong HK Simons Bay SE
Jamaica JCA  Straits Settlements SS
Kingston, Canada K  Trincomalee Tr1
Naval Depits.

Aden AN  Sydney Syp
Bombay BoM  Coquimbo CoQ
Esquimault EsqQ Ascension Asc

Simons Tuwn ST Lodge Hill LH
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IV.—Fix1suep CARTRIDGES.

24. All cariridges will be very carefully examined and gauged as
to length and diameter previous to packing. -

Instructions for the examination of filled powder cartridges will
be found in the Regulations for Army Ordnance Services, 1900.

Secrion II.— CORDITE CARTRIDGES.

Cordite cartridges are issued for B.L. gunsand howitzers and for
certain R.M.L. guuos.

As before mentioned they all require a primer, which, except in
the case of the B.L. field gans and howitzers, is made of R.F.G.
powder or Blank F.G. new, enclosed usnally in shalloon, or shalloon
and silk cloth bags. The primer for the exceptions consisis of gon-
cotton yarn.

The materials used are shalloon and silk cloth.

Shalloon is used for the smallest cartridges, the B.L. 10-pr, 12.pr.
of 6 cwt. and the 15-pr. guns, and for all B.L. howitzer cartridges
It is alao used in the primers of the other cartridges.

Silk cloth is used for all B.L. gun cartridges above the 15-pr., and
for all R.M.L. cordite cartridges. No. I class is used for cartridges
up to the B.L. 5-inch, and No. 1I class for B.L. 6-inch to 12-inch and
all RM.L. cordite cartridges, No. III class for the B.L. 12-inch,
Marks V1II and 1X, and 13'5-inch cartridges.

The heavier cordite cartridges are divided into fractions for
convenience in bandling as in the case of powder cartridges.

The fractions are as follows :—

B.L. gans. 6-inch Marks VII and VIII, half charges.
8,
92 .
10 ,, half and quarter charges.
12,
185 ,

R.M.L. guns 12-5-inch
Marks I and 1L } half charges.

Cordite cartridges are issued filled. In case they should have to
be mnade up locally, a sample cartridge or drawing, and detailed
description of the method of manufacture, must be procured from
the Royal Arsenal, Woolwich.

An apparatus, cutting cordite, bas been introduced for use in
meking up cordite cartridges. It consists of an oblong mahogany
board, about 94 inches wide and 40} inches long, having a metal
knife workirg 1n a fixed pivot near oue end. It is provided with a
graduated scale, and is fitted with an adjustable end, which can be
fixed, by means of a winged nut, at any required distance from the
knife, enabling cordite sticks to be cut to any desired length.

The larger cartridges have to be built up carefully and tied of
various places with silk twist, and although a detailed description in
each cartridge to be made up should be obtained as above, a few
notes on the general method of making them up, with a short
description of each cartridge, will be given here. There is no
apparatns sealed for the purpose of assisting in filling these
cartridges, but certain articles are used in the Royal Arsenal, and a
description of these is given with the cartridges they concern. They
are all more or less rough articles which could be made up locally as

Materials.

§ 10083.
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§ 10580.

§§ 7597, 8314,
8199,
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required. A record of the cordite used in all cartridges, with
maker’s name, lot, or batch, and date of filling, will be kept in a
book for reference.

Cordste cartridgcs for B.L. guns.

* Cartridge, B.L., 10-p1., 6 0z. 14 drams cordite, and 3 0s. 9 drs. for

star shell, size 5, Mark I, are similar to the 12.pr. Mark II cartridge.

Cartridge, B.L., 12-pr., 6 cwt., 12 oz. 7 drs. cordite, size 5, Mark I,
consists of a bundle of cordite 5} inches long, tied together in three
places with silk twist and inserted in a cylindrical shalloon cartridge,
each end of which is closed by double thickness of shalloon, con-
taining 4 drams of fine grain powder as a primer.

The Mark II cartridge differs from Mark I in having a priming
of o;xe dram of guncotton yurn at each end instead of fine grain
powder.

‘Cartridge, B.L., 15-pr., 15§ oz. cordite, size 5, Mark I, consists of a
bundle of cordite, 11 inches long, secured in five places by silk twist,
and having a primer at each emd, consisting of two drams of gun-
cotton yarn, prepared with indiarubber solution to waterproof it,
wound round the bundle, commencing § inch from the end. The

Cartridge, B.L., 5-inch, 4 Ib. 7} oz. cordste, size 7§, Mark IT | L |

silk cloth.
Scale .
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whole is inserted in a shalloon cartridge, choked at one end with sitk

twist.

Carlridge, B.L., 4-inch, 3 Ib. 1 oz. cordite, size 5, Mark I, consista of
a bundle of cordite secured in three places by silk twist and inserted
in & cylindrical silk cloth cartridge, each end of which is closed by a
double thickness of shalloon, cross stitched to form four compart-
ments, whiqx are filled with } oz. fine grain powder to form a primer.

Qertridge, B.L., 30-pr., 2 Ib. 6 oz. cordite, size 10, Mark I, is similar
to the above.

Cartridge, B.L., 5-inch, 4 Ib. 7} oz. cordite, size T4, Mark II, is of
silk cloth, similar in shape to the 4-inch, but the end of the cartridge
is formed of an inner thickness of silk cloth and an outer one of
shaljoon, cross-stitched as before, and containing a primer of 1 oz.
fite grain powder. The cartridge is also hooped in three places with
silk braid, the hooping being done in the same manner as for powder
cartsidges. :

The Mark T cartridge was of silk cloth, of larger diameter at one
end, without hoops, and having the primer only at the larger end.
The weights are the same.

The charge for the 5-inch B.L.C. gun for naval service consists
of 51b. 4 oz cordite, size 10, made up like the 5-inch B.L., Mark II,
but provided with six perforated felt stads at each end, as described
for the 6-inch B.L,, Mark VII, p. 58.

The latest patterns of cordite cartridges for B.L. guus, 6-inch to
135-inch, inclusive, with a few exceptions to be detailed later, are
made up on one model, the only difference being in external shape,
some being cylindrical, others slightly coned. The exceptions are
the cartridges for the B.L. 6-inch Marks VII to X, and the 9'2-inch
Marks 1X and X, 12-inch Marks VIII and IX. These will be fully
described later on.

The cordite is built up and enclosed in a silk cloth cartridge, open
at the top, hooped in the ordinary way with silk braid, and having a
silk braid becket acress the bottom.

In addition the heaviest charges have a becket round the cartridge,
near the centre in the half charges and near the top for quarter
charges, and 9-2-inch half charges. All the cartridges except the
6-inch have a becket of silk cord running up through the centre of the
charge and forming a loop at the top; the end of this cord is attached
‘to & silk braid loop which is secured to the inside of the base of the
cartridge, being stitched to two discs of silk cloth, sewn on, one inside
and the other outside the cartridge. This becket is useful for pulling
the cartridge out of the cylinder or case in which it is packed. They
also, except the 6.inch, have a becket at the bottom. The top of the
cartridge is closed by a primer, of fine grain powder, enclosed in a bag,
the inside of which is made of a disc of silk cloth, and the outside
of a larger disc of shalloon. These discs are sewn together by two
concentric rows of stitching, one near the centre and the otner near
the outer edge. The whole is then cross-stitched so as to form four
rompartments, which are filled with the fine grain powder. This
ensures a portion of the powder being always opposite the vent of
the gun, while there is no powder actually over the centre of the
primer. A hole is made through the centre for the cord becket to
pass throngh, and the outside edge of the shalloon disc is provided
with & draw-string of silk twist. The cartridge is sewn to this
primer and the powder lies in an annular groove formed at the top
of the cordite, as will be detailed below. A mill-board protecting
disc, to the onter side of which a disc of silk cloth is attached by

§ 7598,

§ 9334,

§§ 7595, 7634.
10298.

§ 10633.

Curtridges for
heavy B.L.

uns.
§§ 9645, 9671,
9738, 9789,
Exczep ions.
9740, 9766,
9767, 9805,
10205.

§ 10298.




The disc is painted with a red

6

5
,” and is provided with a loop of red

glue and sewing, is placed over the primer and very lightly attached
to the cartridge by four stitches.

primed
braid on which the words * Tear off” are printed. This disc has o

cross and the word
hole in the centre, through which the cord becket is pessed, and the

disc is to be torn off before loading.

31 1b. 8 oz. cordile, size 40, Mayk II'| N |

half charge for Mark VIII gun.

o]

silk cloth

Cartridge, B.L., 9-2-inch.
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A number of these cartridges were made with a disc of silk
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gthen
ge of Mark

A cariridge of this design is illustrated

dispensed with, but no chan

entailed by this alteration.

sewn to the cartridge, over the primer, to stren
in the woodcut.

This netting is now

aetting,

§ 9765.
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The cartridges for the 6-inch, 12-inch, Marks VIII and IX, and
13-5-inch B.L. are cylindrical ; those for the 8-inch, 9-2-iech, 10-inch,
and 12-inch, Marks I to VII, are slightly coned.

These cartridges are built up as follows: —

The cordite is cut to the correct length and weighed. A portion
is bandled round the silk cord becket (except for the 6-inch, which
has no becket), which is doubled so that the bight forms a loop at the
top. This bundle is tied in several places with silk twist. Round
the central bundle, or core, layers of cordite sticks are placed, aud also
tied with silk twist. These layers are made of sticks slightly shorter
than the central ones. Outside this, again, comes apother layer of
full-length sticks, tied as before, thus forming an annular recess for
the primer, at one end. [Elastic bands, which may be made up locally,
are used to keep the different layers in position while they are being
tied. In some cartridges the cordite sticks are too short to reac
from end Lo end; in these cases the central core is made of two
bundles, butting against each other, and the outer layers are put on
80 a8 to break joint and so form a rigid cartridge. In the coned
cartridges, the primed end is made larger than the other by inserting
layers of short sticks at that end and then putting on the outside
Inyer as before.

A wooden ring is now placed in the vecess at the top of the
charge to prevent displacement of the sticks, and the charge is laid
on its side. The empty cartridge is taken and a few vertical slits
about two inches deep made round the mounth. The cartridge is then
tarned inside out, and the ends of the cord becket are tied to the
braid-loop on the base of the cartridge by a single bend. The becket
is pulled np so as to bring the base of the cartridge tight against the
cordite, opening out the sticks slightly with a pricker or piece of
wood, 8o that the knot may go up between them. The charge is
now placed base upwards upon a pedestal, the top of which is not
greater in diameter than the built-up charge. Two men pull the
cartridge down over the charge, and it is then hooped in the ordinary
way, commencing at the top hoop. The cartridge is next placed base
down upon a table, the wood 1ing is taken out, and the surplus silk
cloth is cut off to within about one inch of the cordite. The cartridge
is pushed down so as to expose the end of the charge, and the primer
is placed in position, the loop of the becket being pulled through the
hole in the centre. The shalloon projecting beyond the cordite is
torned down, and the runmning string drawn tight and tied. The
mouth of the cartridge is then pulled up, turned in all round flush
with the edge of the primer, and sewn all round to the shalloon of
the primer, using two strands of silk twist and the 13-inch nickel-
silver needle.  The cartridge is then completed by placing the
mill-board and silk cloth disc on the top, the becket passing through
8 hole in the centre of it, and attaching it to the cartridge by four
single stitches, at equal distances round the edge.

Some of the earlier patterns had no central cord becket, but the chief
difference lay in the primer, which fitted into a recess at the top of
the charge, but did not extend over the edge of the cordite. A disc
of silk netting was placed over the primer and was sewn all round
to the edge of the cartridge. There were thus bare ends of cordite
exposed round the edge of the cartridge, which was considered a
Fossible source of danger from the back flash, which is sometimes
met with in guns firing cordite charges. This danger would of course
be greater after the protecting disc had been torn off.

Making up
cordite
cartridges.

“ Extracts,”
1898, p. 123.
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§§9717,9768,  To remedy this, such cartridges will be converted by having a

806. disc of shalloon placed over the primed end as follows : —

1. Remove the mill-board disc by cutting the four securing
stitches.

2. Place the shalloon disc over the netting, draw the silk-cord
becket (in those cartridges where it exists) throngh the hole
in the centre of the disc, sew the edge of the shalloon to the
outer edge of the silk cloth cartridge with a double strand
of silk twist, and replace the mill-board disc.

3. Add a * after the numeral on the cartridge, and mark the disc
with the monogram of the station and date of alteration. -

§ 7604 The Mark I cartridge for the 6-inch B.L. gun, Marks IV to VI,
is made up in the same manner as the Mark I for the 5-inch B.L.
gun, described before.

Composite A nrew system of making up cartridges for the heaviest guns is

cartridges.  pow adopted. In these cartridges two sizes of cordite are used, a

§§ 10238, large size and a small, and the cartridges are known as “ composite **

]i%%%, 10388, cartridges. They hare been introduced for the latest Marks of 9-2-inch

) and 12-inch B.L. guns, and for the 13'5-inch B.T.. In external appear-

ance they do not differ from those described. After tying the central
bundle of large-sized cordite ronnd the silk cord becket, a bundle or
roge of cordite, size 3§, is wound round this core from one end to the
other; the outer layers of large-tized cordite are then built up as
before described. The heavier cartridges have a braid becket round
the outside, stitched to it in four places. Ses Plate II.

This method of making up enables a larger charge to be fired,
increasing the muzzle velocity, but without any increase in the
chamber-pressure. It has also been found that with this design of
cartridge greater regularity is obtained when using reduced charges

§ 9927. As an instance, the original cartridge for the 12-inch B.L., Mark
VIII, weighed 83 Ib. 12 oz., size 50 cordite, for the half charge, and
41 1b. 14 oz. for the quarter charge. These cartridges have been
replaced by composite cartridges, the half charge now weighing 87 Ib.,
made up of 83 lb. 4 oz., size 50, and 3 1b. 12 oz., size 3§.

In the same way the yuarter charge weighs 43 1b. 8 0z.; 41 1b.
10 oz., size 50, and 1 1b. 14 oz., size 3§.

6-inch B.L. The charge for this gun differs from those hitherto described, and

Mark VII i3 made up in half charges, which are laced together. Each half

and VIIL. charge consists of 10 1b. cordite, size 20, bundled together and tied

§ 10408 with silk twist. The outer layer of cordite is made of louger sticks

’ than the remainder, so as to form a recess at one end for the primer.
This bundle has a silk cloth cartridge drawn over it and hooped with
silk braid in the ordinary way. The edge of the silk-cloth is then
cut off to within an inch of the cordite, and the primer is placed on.
The primer consists of two discs of shalloon sewn together round
the edge and divided, by cross-stiching, into two compartments, which
are filled with fine grain powder. Tho primer is sewn to a large silk
cloth ring having a draw-string run round it. The primer is laid on
the top of the cordite and the draw-string pulled in and ticd. The
edge of the silk cloth is now tarred in flash with the cordite and
sewn all round to the primer. The silk cloth ring has attached to its
outside six perforated felt studs, which prevent the heated vent axial
of the gun from pressing against the primer.

The bottom of the cartridge is strengthened by a band of silk
braid to keep it from tearing, when the chaiges are laced together.
Two balf charges are placed base to base and laced tightly together
by a piece of silk braid passed through the end hoops.
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The two halvesthus form a convenient whole, primed at both ends.

The cariridge for the 6-inch Marks I1X and X consists of 20 lb. § 10409.

size 30 cordite. It is in one whole charge, made np as described for
the 3 charge above, but without the strengthening band.

Cordite cartridges have been sealed for the following R.M.L. guns, Cordite cart-
for use with *““special” case shot:—9-inch, 10-inch, 1l-inch, and ridges for

12-5-inch; the 10-inch and 1] inch are also for use as a service
charge. They are made of cordite enclosed in a silk closh cartridge,
and bave a stick down the centre to give rigidity. Each end of the
ocartridge is choked round the stick with silk braid. The 9-inch
cartridge has a primer roand the centre formed of a double thickness
of silk cloth, divided into six compartments, each of which is filled
‘with R.F.G.?*; while the 10-inch, 11-inch, and 12-5-inch Mark I gun
cartridges have two similar primers, a short distance apart, near the
centre. This is to ensure the primer being immediately below the

vent, no matter which end of the cartridge is loaded first. The -

12-5-inch Mark II gun has an axial veut, and therefore the primer is
placed at one end of its cartridge, round the stick and contained in
shalloon.

Cordite cartridges for B.L. howitzers.

The cartridges for B.L. howitzers are all alike, and cousist of a
musbroom-shaped core of cordite enclosed in shalloon, upon the stalk of
which threeor more rings of corditeare placed. The powder® primer
is oontained in the head of the core, and the rings are attached to the
eore by pieces of silk braid, which are stitched to the core and tied
roand the rings. The cordite vsed is small: size 3 for the 5-inch,
S5-4-inch, and 6-inch of 25 cwt.; size 5 for the 6-inch of 30 cwt.; and
size 74 for the 8-inch. This method of constructing the cartridge

affords a simple and ready means of varying the charge, whichis a -

necessity for the charges of howitzers. See Plate 1IL.

The cartridge is made up as follows:—The core is made of a
bundle of cordite, weighed out and tied in two places with silk twist.
This is inserted into a funnel-shaped shalloon bag, and projects
slightly from the end. Round this end is placed a ring of cordite
which forms the mushrcom head. This ring is made up in a wooden
block, which bas a ring-shaped recess in it and also a hole in tte
centre. :

Eight slots are cut through the rim and projecting centre.
Strands of rilk twist are laid in these slots, and are cut in the centre
so as to form eight pieces. The cordite is then neatly coiled in the
ring on top of these pieces of silk twist, which are then tied round
it. The ring thus formed is placed on the exposed end of the
cordite bundle, and lies in the funnel-shaped part of the bag. This
part of the bag is just large enough to extend over the edge of
the ring, and has a draw-string in its edge, which is pulled
tight and tied. Then the primer, consistirg of two discs of sballoon,
sewn together by two concentric rings of stitching, the space
between being filled with fine grain powder,* is placed over the head
of the core. The outer disc is large enough to completely cover the
head, and has a draw-string round its edge, which is pulled in
and tied tightly round the stalk of the mushroom-shaped core.

Each ring is formed of a bundle of ocordite, weighed, and
inserted into a shalloon cylinder, open at both ends. The ends of

® The primer for the lutest 5-inch and 5-4-inch howitzer cartridges consists of
guncotton instead of gunpowder.

R.M.L. guns.
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the cylinder are brought togother, turned in and stitched together.
The rings for the 5-iuch and 5'4-inch howitzer cartridges are all of
equal weight, but the 6-inch of 30 cwt. has rings of 2 oz., 4 oz., and
8 oz., and the 6-inch of 25 cwt. rings of 2 oz, 5 oz., and 11 oz.
With rings of different weights, the smallest is placed on the core
first, and in all cases the rings are secared by two pieces of silk
braid, the centre of each piece sewn to the primer. One end of each
braid is brought up inside the rings and tied to the other end,
which is outside, by a reef knot, thus holding the whole cartridge
together.

MarkING CorpiTE CARTRIDGES.

Cordite cartridges are marked in the same way as powder cartridges,
with natare of cordite, and weight. If filled with a different nature
or weight from that already marked on the cartridge, the markin
should be altered to agree with the contents. The lot number, whic
includes the initials of the manufactarer, except when the cordite is
made at Waltham Abbey, will be also stencilled on the back of the
cartridge (see Plates).

Howitzer cartridges have the above information stamped on the
base of the core, and in addition the weight of the core is stamped on
its edge, and each ring is marked with its weight, and the size and
batch number of the cordite in it.

All cordite cartridges have the initial or monogram of the
station where they are filled, marked on the back near the bottom for
gun cartridges, and on the top of the core for howitzer cartridges.
This monogram is not stamped on by tho Royal Artillery when they
fill cartridges for their own use. The initials and monograms of
stations are given qu p. 52. All cordite cartridges are carefully
examined, and ganged H)r length and diameter previous to packing.

Skcrioy III.—GAUGES, ETC.

GavGes, CARTRIDGE.

The gauges used with filled cartridges for B.L, R.B.L., and
R.M.L. guns are the * gaugs, cartridge, length, universal, Mark II,”
and “ gauges, cartridge, ring.”

The universal gauge tests the length and may also be used to test
the diameter.

The ring gauges test the diameter and are all *“high” gauges,
that is to say, the greatest diamecter of the cartridges must pass
through them.

The universal gange has a slip of paper pasted on one side on
which is a printed table giving the lengths and diameters of all rifled
cartridges. The edge of the gauge is graduated in inchesand tenths.
There is an arrangement for allowing the proper limit of variation of
length to be given.

The paper slip has been corrected up to November, 1899.

The gange is represented in the cat. It is simply an adaptation
of the sliding callipers, having two movable arms ¢ and b, which can
be placed in position on the wain limb on either side of the fixed
stop d

pThe stop ¢ can be set 80 as to allow the proper limit by moving a.
Clamping screws, shown in cut, serve to sccure ¢ and b in position.

The arrangement for giving the variation in length is not now
used, and the gauge is used as a high gauge, being set at the greatest
length of the cartridge.
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The upper sliding arm should be fixed firmly against the zero
block by clamping the sliding-stop agsinst it. The lower arm is then
placed with its inner edge at a distance from the zero-block equal to
the length of the cartridge, given on the slip, and clamped. It should
.be possible to pass the cartridge between the arms.

The gauge can be used in the same manner for testing the For gauging
diameters of cartridges, but the ring gauges provided will be found diameters.
more convenient for this purpose.

Qauge, Curtridge, Length, Universal, Mark II | C | .
Wood; for filled cartridges.
Scale 1’;.

'
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Ko emee e c e me e —— - 494
PRINTED LiIST OF DIMENSIONS FIXED MERE

Section at A.B.

The Mark I differs from Mark II in having the lengths of various Mark I.
cartridges marked on its side, instead of the paper slip, the edge of 3§ 2074,3307.
the gauge is not graduated in inches and tenths,

. The so-called brass ring gauges consist of rings of gun-metal, Gauges, car-
with straight handles; they are marked on and mear the handle ‘ridge, ring.
with the designation and numeral, also the diameter, and the words
“ FILLED CARTRIDGE,” and further where the gange does not apply to

— ——
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all the certridges of a gun, &c., as in the case of howitzers which
have three or more ganges each, the weight of the charges of those
for which it is intended is stamped on the gaage.

Some ring gauges are intended for more than one cartridge.

R.B.L. guns.—Another description of cartridge gaunge has been
issued for R.B.L. cartridges, viz. :—

Gauges, cartridge, length, R.B.L.—Wood sliding for length.

These have not been sealed for any calibre except 7-inch, but
unsealed patterns exist for all; they are used in making up
cartridges; each one consists of an open frame with a cross piece,
with a certain play allowed as limit of error. The cartridge is passed
beneath to test its length.

Gauges are issued loose, in numbers according to demand.

Covers, cartridge paper, are issued to cover caunon cartridges
which are not containedp in metal or metal-lined cases, or which are
intended for field or siege service. They are simply brown paper
bags on which are marked the contents of the cartridge which
they cover. They are not issued to the Royal Navy for field or
boat service.

They are made of sizes suitable for all S.B. and R.B.L. cartridges,
Covers marked for two or more charges are, when used for any
particular charge, to have the markings for the other charges crossed
out. These covers have also been made for all the various charges
used with R.M.L. guns up to the 80-pr. inclusive, and also for the
charges used for the 8-inch, 6-6-inch, and 6:3-inch howitzers. They
are also made for the blank charges for the 12.pr. and 15-pr. B.L.
guns. They are made of 90-1b. brown paper (i.e., weighing 90 Ib. to
the ream) for all sizes, except those for the 7-pr., which is of 45-lb.
paper. They fit tightly over the cartridge, the bottom being
notched, turned in, and pasted over a circular disc of paper,so as to
tako up as little room as possible in packing.

In packing cartridges covered with the above covers in a barrel or
box, the interior of the latter is also lined with brown paper.

Covers, cartridge, canvas.—The covers for the 2 1b. 6 oz. for 30-pr.,
158 oz. for 15-pr., 12 oz. 7 drs. for 12-pr. of 6-cwt. B.L. guus
and 1145 oz. for 5-inch B.L. howitzer cordite charges, are made of
canvas, with a drawing string in the mouth for bringing it together.

In field batteries the covers to some extent preserve the cartridge
from wearing out ; they are also stated to preserve the cartridge from
damp. Moreover, they prevent powder dust working through tbe
cartridges into the limber boxes.

Waterproof bags may bs specially demanded ; they are made of
two thicknesses of fine white paper cemented together by india-rubber
dissolved in naphtha.

Waterproof covers for cartridges, 7-inch R.M.L. guns and upwards,
are provided for the Navy; they are bags of fine cambric, water-
proofed by vuleanised india-rubber, attached on one side (not made
in the R.L.). They are issued to all armoured vessels having main-
deck batteries, in the proportion of eight covers for full charges per
gun, for all guns of 7-inch calibre and npwards, mounted on the
wain-deck battery and in turrets. These waterproof covers will
become obrolete as soon us the existing stock is used up.

DriLL CARTRIDGES.

Cartridges, drill, B.L. and R.M.L., are & special manufacture and
are issued complete. The latest patterns are made to the same sbape,
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weight,and dimensions as the Service cartridges they represent. They
consist of wooden cylinders built up in segments, usually containing
a cast-iron cylinder to give the necessary weight, and covered with
raw hide. Cartridges, drill, B.L., Mark II, 8-inch to 16'25-inch, ave
weighted with lead and are made with polygonal sides. As cartridges
voverel with raw hide would be liable to slip out of the bore when
used on board ship, the Mark I drill cartridge ‘for the 16-inch
and 17-72-inch guns, and those representing the 12:5-inch 80-1b.*

125 IncH52 L.

4 CHARGE
marx L

half charge, and the 524-1b. quarter charge are covered with a jacket
of sail canvas, doubled over the side of the cartridge and enclosing a
layer of felt. One end of the jacket is permanently sewn to the
shape, and the other end is run together with a piece of whipcord
drawn tight after the wood block has been inserted. When wort
ont, the jacket can be replaced by another. :

The representatives of all prism cartridges have rope handles at
each end so fitted that they do not project.

Cartridges, drill, R.M.L 17-72-tnch or 16-inch, Mark II—The
Mark II drill cartridge representing the 1124-1b. }-charge for the
17-72-inch or 16-inch R.M.L. guns, differ principally from the
Mark I in being covered with raw hide and in having a hole
passing through 'the centre.

Special stores issned for 17:72-inch RM.L. :—

Discs, wood.

Hook, Mark I, iron.
Lauyard, about 5 feet.
Loops, 11-inch.
Gas-checks, R.M.L. drill.
Plags, shell, base drill.

The disc of elm, corresponding in diameter to its cartridge; it is
4} inches thick, and is fitted with & brass boss in the centre to hold
the screwed eye-bolt on the lanyard.

The 17-72-inch lanyard is of a flexible iron §-inch wire rope, about
5 feet long, having an iron hook secared to one end to engage the
eye-bolt at the base of the drill projectile; at the other end a screw-
bolt is secured, having the upper end of the shank square in form
where it passes through the disc, and the lower part cut with a
thread to take a tightening nut with milled head. :

The loop resembles a selvagee, and is about 11 inches long.

The gas-checks are similar to the service gas-checks, but have a
hole in the centre 1 inch in diameter.

The drill plugs are the ordinary base plugs of the common shell,
with an eye-bolt screwed into rear end. )

The iron hook is screwed on its shank to fit the G.S. fuze-hole of
the drill projectile. The spun yarn loop on the end of the rammer
fits over this hook.

® This cartridge will be nsed at. drill to represeat the Service cartridge R.M.I.
12'5-inoh 824-1b. grum' black, § 5912,

4159, 4764,
5942, 6180,
6738, 8413,
8684, 8763,
8945, 9261,
9262, 9318,
9297, 9298,
9506, 9510,
9534, 9369,
9582, 9628,
9695, 9312,
9328, 9349,
9875, 9908,
9977, 9978,
10355, 10367,
10479, 10594.

§§ 6130, 7217,
9146
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Cartridge, B.L., drill, 9-2-inch, 31 1b. 8 oz., Mark II | N |
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Drill representatives of cordite cartridges are issued for B.L.
guns and howitzers except the 12-pr. of 6 cwt. and 15-pr. B.L. guns
and the }5-inch B.L. howitzer. They aré made of raw hide, and



65

conform to the general shape, weight, and dimensions of the service
cartridges. The representatives of cartridges, 6-inch and upwards,
however, have no disc to be torn off, and the primed end of the
cartridge is represented by being painted white with a red cross.
It bas also a small becket projecting from its centre. These car-
tridges are stamped with the usnal marking to be found on service
cartridges.

Cartridges, B.L., for instruction, are’ issued for the B.L.
howitzers. They consist of a core of wood and three rings of
twine covered with leather. The three rings are secured to the core
by two leather strips, and the cartridge is marked in a similar
manner to the service one. They are used for iustruction and not
for drill. .

Carlridges, drill, R.B.L. guns, are made of a wood cylinder covered
with felt and placed in a leather case, the base of the cartridge is
shod with copper, and they have dummy lubricators, the detached
lubricators having gan-metal stalks screwing into gan-metal sockets
in the cartridges. The cartridge is marked in black, like the service
cartridge, viz., with the nature of gun and weight of charge.

All drill cartridges are issned loose, in numbers as demanded.

STORAGE AND INsPECTION OF FiLLED CARTRIDGES, POWDER AND
CORDITE.

Filled cannon cartridges, powder and cordite, are placed in
Group I, Division I, for storage.

The various cases, &c., in which they are packed are described in
the next chapter, with orders as to stacking, &c.

For examination of filled cartridges, sce the Regulations for Army
Ordnance Services, 1900.

(5581) , r

§§ 8418, 2416,
2052,

Tssue.
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CHAPTER VI.—POWDER BARRELS-—-VARIOUS
CASES, USED TO CONTAIN GUNPOWDER
AND FILLED CARTRIDGES, GUNPOWDER
AND CORDITE.

POWDER BARRELS.—HINTS ON COOPERING.—METAL-LINED AND OTHER
CASES.—ZINC CYLINDERS.—CARTRIDGE CASES.

IN this chapter will be described powder barrels and the various other
cases, in which gunpowder and filled cartridges for ordnance are
transported and stored. A description of the boxes specially used
with small-arm and Q.F. ammunition will be given hereafter in the
chapters devoted to those subjects.

Barrels, powder.—The present pattern is Mark III. There are
three sizes, whole, half, and guarter. They are machine made; the
timber is of the best Quecbec oak, thoroughly seasoned; but teak
would be used when the barrels are required for issuc to stations
where they would be exposed to the attacks of white ants; and
Memel oak staves if a supply of Quebec oak was not available.

Powder barrels consist of three parts, viz. :—

1. Staves.
2. Heads.
3. Hoops.

The most protuberant part of the barrel is known as the * bilge,”
and the centre of the bilge is distinguished 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 which
is opened (when required) 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.

There are thus also the “ top ” and * back bilge,” the  top” and
“back quarter,” the “top”’ and *back chime.”

The heads are known as the “top heads” and “back heads”
respectively. When a head is in three parts, the “dowels’ having
been broken or pulled asunder, the two outside picces are known as
the “ cants "’ or ‘ outsides’’; the other part is known as the *“ middle ”
piece.

All powder barrels have four copper hoops, the remaining hoops
are of ash or hazel. At stations where rattan cane is available, and
the stock of spare ash or hazel hoops is exhausted, the cane may be
used locally, for making spare hoops.

These hoops are situated about the chime and round the bilge of
the barrel, and are known as the coprer ‘“chime” and “bilge"”
hoops. '
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An ash hoop is placed at cach end, outside the copper Loop next
the chime, and another ash hoop on the inside of each of the copper
hoops next the bilge. The spaces between the two copper hoops at
each end are covered with ash hoops; four on the whole barrel, three
on the half barrel, and two on the quarter barrel. This gives a total
number of 12 ash hoops to the whole, 10 to the half, and 8 to the
quarter barrel.

All powder barrels before issue, and such as are repaired at out
stations, are to be hooped as above.

The ash hoops generally strengthen the barrel, and, moreover,
protect it by keeping the bilge off the ground when stacked on
their sides, and it is stated that they keep the copper hoops from
slipping.

Powder barrels are used to transport and store cubical and granu-
lated powders when not made up into cartridges; they are also
occasionally used to hold cannon cartridges, and then would have
brown paper lining.

Powder barrels are also used for packing picric acid, and when
g0 used, they will have a band of yellow ochre, 1 inch wide, painted
round the bilge, und be stencilled on top with the words, *“To be
used for picric acid only,” also in yellow ochre. Powder barrels
which have been used for picric acid are never to be used for any
other explosive.

Barrels of gunpowder are not to be rolled, but will always be
carried by hand or on tracks or barrows.

The whole barrel contains 125 lb. P. or P.2 powder, 110 1b. Q.F.},
RLGY or R.L.G? if with a waterproof bag, or 120 1b. R.L.G.? if
without a waterproof bag. Of every other description of grained
powder it holds 100 lb. The half barrel contains 50 1b., and the
quarter 25 1b. .

In former days powder barrels were made by hand. In 1866,
machine made barrels, Mark I, were introduced. They had 10 to 12
ash and four copper hoops.

Mark II barrels at first had only four ash hoops, but subse-
quently six.

The general dimensions of all the patterns are alike. A powder
barrel is said to be “full-bound,” when, like Mark I or Mark III,
the entire space betweon the chime and bilge copper hoops is filled
up with ash hoops. Barrels with only four or six ash hoops are called
“ quarter bound.”

A powder barrel snitable for mililary purposes should possess the
following properties :—

1. Safficient strength to stand moderately rough usage without
leakage. :

2. It should be perfectly watertight, so that damp cannot pene-
trate it.

To make up for the deficiencies of the above barrel in the second
requirement, a Bag, powder barrel, has been introduced to enclose the
powder inside the barrel. All new powder and powder re-packed
at Parfleet will, in future, be packed in these bags inside the barrel.

Mark II bag differs from Mark I in Leing made of one piece of
stronger material.

Waterproof bags are invariably used in powder barrels which are
to contain picric acid.

Gunpowder barrels will be marked on the head with black paint
(cxcept when stated to the contrary) as follows:—

(9581) F2

§ 3739,

Use of the
ash hoops.

Use.

§ 8838,
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§§ 1884, 2553.
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§§ 4752, 6208.
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1.
. The number of 1bs. weight in the barrel.
. Place or name of manufacturer, thus: “ Waltham Abbey,’

2
3
4.
L}

b =2
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Barrels containing Class I or Scrvice Ganpowder—
Showing contents : * Gunpowder.”

or “ Curtis and Harvey.”
Letter or letters indicating the nature of the gunpowder in
red paint, thos: * P2” or “R.L.G.”

. “Blended” and number of the brand (when two or more

lots have been blended so as to form a brand) stencilled
across the old markings in black paint.

. Date of manufacture of the gunpowder.
. * Bag, waterproof’’ (when the powder is enclosed in a water-

proof bag).

. Number of the lot to which the barrel belongs, except when

two or more lots have been blended so0 as to form a brand,
when the original lot number should be obliterated.

. The tare weight of the barrel (including. the weight of the

waterproof bag).

(b) Barrels containing Class I gunpowder, which has been repaired

1,
. Date of repair of the gunpowder.
. ‘Bag, waterproof ”’ (when the powder is enclosed in a water-

© =3 (=2 N3]

or re-dusted, will be marked as follows :-—
2, 3, and 4. As before.

proof bag).

. Number of the lot to which the barrel belongs.
. The tare weight of the barrel (including the weight of the

waterproof bag).

. “Repaired,” or *‘ re-dusted,” as the case may le, with the date

marked across the head.

(¢) Barrels containing gunpowder which has been reduced to

0 BO =

(=234

(@)

Class 11 Blank, or I1I Shell, will have the marking obliterated,
and will be marked :—

. “ Guunpowder.”

. The number of Ibs. weight in the barrel.

. P, Q.¥, L.G, or F.G. (as the casc may be) in black paint.

. “Blank ” *“ Shell” or in the case of F.G. “Shell reduced”

(as the case may be).

. Date of reduction,
. “Bag, waterproof” (when the powder is enclosed in a water.

proof bag).

. The tare weight of the barrel (including the weight of the

waterproof bag).

Gunpowder reduced to Class V under competent authority,
will be marked “Condemned” in white paint across the
previous markings, which should be left visible.

Powder barrels will also have the following labels (see p. 443).

Government explosives label.
Classification label,
Station label.

Tho Government explosives and station labels are so placed as tq
be torn or removed when the package is opened. ‘
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Hixts oN COOPERING.

The following hints on coopering are introduced, as likely to be
usefal :—

A barrel can be unheaded in two ways. The first and more
common method is to place the barrel with the top end uppermost.
and then to remove the top chime hoops and loosen the top quarter
hoops. The left hand is then pressed upon the middle piece of the
head, which is struck gently with the adze or mallet close to the
chime on the side nearest the cooper, until it is started out of the
groove and falls into the barrel.

The second method is called “boxing out” the head, and is
adopted when the groove is deeper than usual, or when from other
causes, such as the barrel being incorrectly made and having too
sharp a carve, the head cannot be readily removed by the first method.
The hoops are loosened and removed as before, and the left hand
placed upon the head, and a few smart blows are struck with the
mallet round the pitch of the barrel, by which means the staves are,
as it were, sprung back, and the head being thus released, falls
through.

Tog head a barrel.—The head, if whole, is placed with its bevelled
edge (or the side away from the cooper) in the groove, the left hand
13 then placed upon it, and the head slightly struck, as much as
possible in the direction away from the workman, with the adze or
mallet; in this mauner it is driven into the groove all round. The
chime hoops are then replaced. If, on heading a barrel, the head
should accidentally be driven a little below the groove, it can
generally be jarred back into its place by laying the barrel on its
side and tapping the top end of the staves.

It is forbidden to use mails in re-heading a barrel; sometimes
copper nails have been used, but these are objectionable even when
the barrel is empty, as in unheading they are apt to get into the
barrel, and so find their way to the powder when the barrel is
re-filled.

When the Leal is in two pieces, the dowels (if still adhering)
must be cut off. The larger picce is then placed with the whole of
the left front in the groove to the left Land side away from the
workman. The small piece is then placed alongside the larger, its
further edge also entering the groove; the left hand is then placed
over the junction and by means of a few gentle blows, given with
cire, and at the spots where they may seem to be most required, the
liead is driven into the groove.

If the head is in three pieces, the dowels must be cut off and the
pieces matched according to the lettering on the head. One of the
“cants ” or “outsides ” is then placed as the larger piece in the last
case, and supported by the left thumb, which is brought over the
side. The middle piece is then placed against it, its further edge in
he groyve, and its straight edge pressing hard against the side of the
“cant.”  The other caut is then placed in the groove. I’rocecd as
when the head is in two picces. :

In heading and unheading gunpowder barrels, the person emploged
will never use the bare adze aguainst the copper hoops, hut will
invariably apply the metal drivor.

Sometimes when the barrel is headed, the head will be founl to
be a little out of round, or injured at the edge, thus leiving an
opening between the head aud staves. It then Lecomes nezessary to
use the “flagging tool.” Oue of its tecth is pressed agiiust the

To unhead a
barrel.
First method,

Second
method, or
“ boxing."”

Heading a
barrel.
Head whole,

Head in two
picces,

ITead in t'.ree
picces.

Flagging.



Iron or steel
prohibited.

To alter the
size of n hoop.

Tuking to
pieces or
*“shaking” a
barrel for
stowage.

To put a
barrel to-
gether,

To renove a
stave without
*“ shaking” the
barrel down.

§ 774.

70

inside of the stave where the opening appears, and the other tooth
outside the stave to the right. By pressing against the handle, and
using it as a lover, the opening is widened, and a little “ Dutch rush
or “flag” (if not procurable, paper or rag will serve) is placed
inside the gap; the flagging tool is then removed, and the stave
being released springs back into its place, pinching in the rush
against the head.

To avoid using a knife (which should never be allowed to enler a
magazine), the rush should be placed as much as possible flush with
the top of the head of the barrel.

No implements of iron or steel are admissible for nse in magazines
or laboratories, aud the use of iron or steel in any form is strictly
forbidden in the construction of packages intended for gunpowder.
Any exception to this rule must be specially anthorised. The hoops
of powder barrels will be secured with copper rivets only.

If the ash hoops are too large, they may be reduced in diamecter
to the required size by placing a small three-sided prism or wedge of
wood, called a “ Dulchman,” between the shoalders or notches of the
hoop. If the hoop is too small, it may be enlarged by cutting away
part of the shoulders.

Before taking a hand-made barrel to pieces for stowage (called
“shaking "’ a barrel), the staves must be numbered round the inside
with a piece of chalk or a pointed tool; with machine-made barrels
it is not necessary. The hoops are then removed, and laid aside. The
ash hoops (if the barrel is to be sent away) are seldom packed with
it ; the copper hoops are not doubled up, but are tied together. The
head is divided into two or three pieces by pulling open the joints
without breaking the dowels.

The staves are then packed round the “ends,” and the pack secured
with twine or with some of the wooden hoops.

To put the barrel together again, the pack is untied. One of
the copper chime hoops is then tuien in the left hand, and held at
about the height of the barrel from the ground, the cooper kneeling
on his right knee. The staves, as numbered, and with their top
ends uppermost, are then arranged round the inside of the hoop,
their lower ends resting upon the ground, the first few staves as
they are arranged being snpported by the outside of the left leg
aund left foot.* In this mauner the barrel may be built up, when
the upper bilge hoop is slipped on. The barrel is then turned round
and the other bilge hoop slipped on. The head is then put together,
and the back head is placed into the Larrel (working chiefly from tho
nside) ; the back chime hoop is then placed on. The barrel is then
headed up, the top chime hoop being previously removed to admit of
this being done; the chime hoop is then put on again.

All the hoops, except the bottom chime hoop and the top bilge
hoop, must be removed; remove the required stave, and replace it
by another, and then replace the hoops.

Barrel, ammunition, gun.—Of two sizes, whole and half; full
bound ; four copper hoops; staves of oak or teak for tropical climates.
The top is generally teak, and has a circular opening into which a
wooden lid fits, working on a hinge, and secured by a screw bolt. A
gun-metal key is used to screw or unscrew the bolt. The whole size
will contain all S.B. cartridges. They are rarely met with now.

# Perhaps e simpler method is to use two lioops, one placed on the ground, and
the other held up as above described.
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These barrels are the same size as powder barrels, but are not
intended to contain loose powder. They are used in dry magazines
to contain cartridges. No luting is used to close the lid.

Casé, transpuu CUPWILLESy ULUIn L | U | IS Suuuar in constraction § 10954.
to the case, transport detonators, described at p. 108, but differs in
dimensions and in the lid, which is provided with 12 square-headed
screws and painted kharki colour. Dimensions 33:15” x 18-25" x 10-8”'.

Cylinders, ammunition.—When powder is sent by rail, it is put in

a flannel bag and placed in a half or quarter barrel. The barrel is
covered by a canvas bag, and placed in an iron case or cylinder.
These iron cases are only made of two sizes, half and quarter; any
other combustible stores are sent in the same manner, except high
explosives. Small arm cartridges may be sent without being placed
in iron cases, as they are very difficult to ignite in any way, and
will not explode in mass under any circumstances.

The Case, powder, 100 1b., Mark V, wood, zinc lined, prismatic, is g5 8263,
designed for the transport and storage of prism and other moulded 8385, 8197.
powders. It is a stout deal box, with lid of teak clamped with hard
wood, which is secured by ten brass screws working in gun-metal
nats let into the sides and ends of the box. It stands on two ledges
attached to the bottom, and at each end is a cleat of hard wood for a
rope handle. The exterior dimensions are 2 feet 53 inches long, 1 foot
3% inches wide, 94 inches deep over all, and there is a circular
recess for the safety label in the lid and side.

The zinc lining is removable, and has a flanged recess at top for
luting, the zinc lid is also flanged to fit in recess of zinc lining, and is
fitted with two folding wire handles for lifting.

The inside of the lining and lid ave coated with Price’s llack §90s7.
lacquer, the outside of the lining is varnished with copal varnish
which is stained with vegetable black so that it may readily be seen
when the case is covered, and the exterior of the box is painted red.

Boxes, the linings of which are so varnished, will have a red cross (a
brighter coloar) painted on one side. The bars of the cross are
1inch wide, and as long as the space will permit. On the bars,
stencilled in black, are the date and initial of station. .

Marke II*, IlI, and 1V will be converted by having a similar g5 4390, 4015,
lining and lid to Mark V inserted, and will then be distinguished by 35075, 5615,
the addition of an asterisk after the roman numeral, thus: I[*¥ 6272, 8263,
111%, 1V*, 8285.

Instructions for using up Mark I case are contained in § 4912. § 4215
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To close the above cases, fill the recess or groove on top of zinc
lining with luting, then press in flanged edges of zinc lid, and with
the thumb smooth off the luting level with the top of the rim of the
groove, wipe clean round the edges with a piecc of cotton waste or
rag, then screw on the wooden lid.

100 1b. powder cases, when used to contain picric acid, have their
linings removed and calico bags substituted.

Each of these cases is to be packed with 100 lb. powder, and no
more ; the empty space, if any, being filled with suitable pieces of
varnished wood, which will be made of the necessary size, and pre-
vided locally as required ; and, when filled, will be marked on the lid
and sides as follows : —

(a) Printed paper label on the front, giving designation of case

and directions for closing.

(b) Stencilled with black paint (except in 4) on the lid :—

. Showing contents: * Gunpowder.”

. The number of lbs. weight in the case.

. Place, or name of manufacturer, thus: “ Waltham Abbey,”
or “ Curtis and Harvey.”

. Letters or words indicating nature of gunpowder in white
paint, thus: * EX.E.” or * Prism! Brown.”

. Month and year of manufacture.

. Lot number.

. Tare weight of case.

(c) Stencilled with white paint on both ends:—
1. Place or name of manufacturer as in (b) 3.
2. Letters or words indicating natare of gunpowder as in

(b) 4.

3. Lot number in large figures.
4. Number of case in lot.

Also the Government explosives, classification and station labels,
see p. 443.

A Brace, magazine, Mark II, and a bit for the same, both of
pliosphor-bronze, are supplied for use with these cases, for which the
ordinary *driver, screw, magazine,” is not strong enough.

Beside the above, prism powder is sometimes transported in
ii(;x(;:i{)ined cases supplied by contractors, which are altered to hold

All of these cases, whether Service or contractor’s, when issned
to foreign stations, are to be rendered air-tight previous to issue, by
the application of a tape band about 2 inches wide at the junction
between the lid and the case. This band is then to be secnrely
fastened to the wood by mecans of shellac cement, and painted the
same colour us the case. Such cases should not be opened, if it can
possibly be avoided, until the contents are required for making up
cartridges.

Besides the packages described above, gunpowder, in the form of
made-up cartridges or bags of spare powder, is transported and stored
in the following cases :—

[

b =2 X [ Lo

For Land Service. For Naval Service.
Box, pack, transport. Case, powder, metal lined.
Cases, metal lined— ” . pentagon.
Mark T, special. ’ ” rectangular, plain,
Mark II, field. Cases, powder, rectangular, cor.
Cases, powder, metal lined. rugated.

' s cylindrical, brass (z). | Cases, powder, cylindrical, brass.
Cylinders, cartridge, zinc. Cylinders, cartridge, zinc.
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All packages will be carefully examined in the interior to ensure
their being free from moisture before being used for packing
cartridges.

Bozes, pack, transport, ammunition, wood, cartridge, are issued for
the B.L, and R.M.L. 16-pr, 13-pr., 9-pr. and 2-5-inch amma-
nition. The same box serves to contain the cartridges for either
calibre. It is made of 1-inch yellow pine, and fastened together by
dovetailing and by metal screws working in countersunk washers.
It has a rope handle, and two leather keepers ara fixed to the back
for pack saddle straps. It is painted lead colour. Dimensions
194" x 134" x 154"

Cartouche, pack, transport, R.M.L., is made of waterproofed sail
canvas, painted black on the outside. It has four flaps buckled over
the cartouche proper to keep out rain, &c. It is carried over the
shoulder by a webbing strap. It measures 174" x 104" x 134"

Case, metal lined, field, Mark II, is of wood, provided with a
sliding lid with pin, and with a cleat and rope handle at each end.
The interior is fitted with a removable zinc 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 ammunition and store wagons, in ammauni-
tion columns and parks. These cases are stencilled to show the exact
nature and number of cartridges they contain.

The Mark I case, which is known as Speciul, differs in dimensions.
No more will be made, and existing cases will be used for such
services, other than mobilization, as may be ordered.

Cases, powder, metal lined, Mark IV, arve of three sizes—whole,
lalf, and quarter; they are rectangular cascs of deal, strengthened
by oak corners, and the cleats of ash, the sides and ends are
secured by dovetailing, and the top and bottom by brass screws.
They are lined with tinned copper. Their dimensions are:—
Whole, 17" x 17" x 204". Half, 13}" x 131" x 164". Quarter,
104" x 103" x 14".

The cases are Land and Naval, differing from each other only in
the handles, which are of rope for the former and wire for the latter.

A square lid opens on hinges on top of the case; it is screwed
down by two gun-metal bolts by means of a guu-metal key; this lid

Packages to
be examined.

§§ 3832, 3874,
6446.

§§ 3832, 6147,

§§ 8946, 9109,
10272.

§§ 5406, 6033,
10665.

covers a circular opening, which is closed by an inner lid or bung of

tivned copper. :

Metal lined powder cases are used for the storage and transporl
of the smaller cartridges, powder and cordite, and for small co-
bustible stores generally. The half size also for wet gun-cotton,
when specially fitted as described on p. 15.

. The cases are painted stone colour. Marking and labels are
given with zinc cartridge cylinders and naval cases, pp. 84 and 91.

The whole sizo will take all R.B.L. cartridges, R.M.L. up to
9-inch, and B.L. up to 6-inch inclusive.

The case is closed by covering the side of the bung all round flush
to the top and bottom rim with luting, pressing it well home, and
filling up the recess round the bung with luting, and smootbing
it down with the thumb, wipe clean with a piece of cotton waste or
rag. The wooden lid is then closed, and the two gun-metal bolts
screwed down alternately, giving not more than one turn at a time
to each, 8o as not to strain the bolts ur hinges.

The luting to be used for securing the lids of powder cases and
metal lined cases is Mark III, which consists of 80 parts, by weight,
of whiting, 20 parts of mineral jelly (vaseline), and one part of

Puainting and
marking.
§§ €646, 9570.

To close the
case.

Mark I1T
luting.
§ 8766



Marks I and
IT, luting.
§§ 9016,
10146.

§ 5780,

§§ 2483, 7666.

§ 1322.

To close the
case.

§ 975.
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castor-oil. It will be issued from Woolwich ready mixed in tin
cylinders each containing 1 1b.

The luting, before use, will be beaten up with an ordinary wood
mallet on a wooden tray until it is of the required consistency.

Mark I luting, consisting of equal parts of beeswax and tallow,
is reverted to for Naval mining and torpedo services. With this
exception Marks I and II luting is not to be used in fuimre. Any
Mark IT luting already on packages that is found defective will be
replaced by Mark III, but packages are not to be specially opened
for the purpose of determining the mark of lating with which they
are closed.

Bag, powder, 10 1b., Mark I, serge.—Whenever loose powder is
stored in metal-lined or pentagon cases, it will be packed in serge
bags, which are not to contain more than 10 lb. powder. The mouth
of this bag will be tied with twine.

Case, powder, pentagon, of two sizes, whole and half. The lid
hinges on a carved bolt; there are slots in the projecting rim of the
lid, and corresponding projections on the meck of the case; the
lid will ouly open when the slots and projections are in a cor-
responding position. The dimensions of the whole size case are,
19-3" x 155" x 11".

There is a second socket furrished for the bolt, in case the other
should get broken. The body of the case is made of sheet brass, the
top and fittings of cast brass.

The jwhole size takes all R.B.L. cartridges, R.M.L. up to
8-inch inclusive, full charges of “P.” powder excepted, and B.L. u
to G-inch 21-lb. When packed with B.L. 6-iach 12-lb., EX.E,,
quarter-charges for Naval Service, wood packiug pieces will be used.

There are five pieces to a set, viz.:— .

Two tapering pieces, each not to exceed 14%” x 34" x §".

Two rectangular ,, » ” 6" x 34" x §"

One securing piece, not to exceed .. 8" x 71" x 3"
These packing pieces will be made locally as required.

The half case is produced by taking a section of a pentagon along
a line bisecting the long side of the head and perpendicular to it.
It has four sides, and is used by the Navy for convonience in stowage,
generally for small stores.

The shape enables the pentagon case to pack well in a ship’s
magazine.

There is & lever and spanner issued for opening this case, the
spanuer works the jam screw, and the lever turns the lid. The
present pattern is Mark II, which is available for this and the
following case.

The groove round the neck of the case is filled up with
Mark 1II luting, the bung is then inserted, and tapped geutly down
with a wooden mallet, the recess round the bung is then lilled in
with Juting, and well smoothed down with the thumb, wipe clcan
rourd the edge with a piece of cotton waste or rag, and clean the lid.
The projection on the point of the lever is then inserted in the ring
on the curved bolt, and the lever turned from left to right. The
spanner is then used to turn the screw and jam the carved bolt.

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

The Case, powder, rectangular, plain, is made of sheet brass, the
top aud fittings being of cast brass. It is opened and closed in much
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the same way as the pentagon case. The head working on the curved
bolt is a ring in this case. It has two holes, either of which takes
the front projections on the lever.

The case will take all R.M.L. cartridges up to the 9-inch inclusive,
full charges of “P.” powder excepted. No more will be made.
The dimensions are, 22" x 184" x 11"

The lid of this case, and also of the Mark I *“ A" corrugated case,
will be secured with luting, in a similar mauner to that of the
pentagon case.

Case, Powder, Rectangular L (Mark IV).
Brass, corrugated for 12 6-inch B.L. {-charges or 24 }-charges. (Scale }.)
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Cases, powder, rectangular, A to N.—Made of corrungated sheet
brass, with cast gun-metal top and fittings. The corrugations
strengthen the case. These cases are uzed for N.S. only.

There are fourteen sizes of these cases, lettered from A to N,
(see cnt).

The present patterns are A and L, Mark IV; B to G, Mark 111 ;
H to J, Mark 1I; M, Mark IL; and N, Mark I. They are dounble
riveted, and have the brass strips on the vertical joints at the sides
3% inches wide, instead of 1§ inches, as in the earlier patterns.

The lid, except of the M case, is circular, and provided with a
flange which fits into a circular groove in the raised lip round the
opening in the case, and is secured by a cross bar 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
its place, when loose the bar can be turned on one side and the lid
lifted out. All these circalar lids, of new and repaired cases, have a
hole in them, closed by a gun.metal screw-plug, this hole is used for
making air connections for testing purposes. This caused an advance
of numeral in the pattern, or the addition of the symbol * to the
existing numeral.

The plugs used, both for rectangular and cylindrical cases, are the
same as are used for closing the hole in B.L. shells, 8-inch to 13-5-
inch, and R.M.L. 12'5-imch and 16-1uch, for the Mark 1I small lifting
eye-bolt.

All these cases have haudles of copper wire covered with leather,
for lifting. :

D,EF, G, H, T, and J cases have a wood lining at the top to
prevent the cartridge being cut by the lower ends of the top fittings.
To open the central screw in the cross bar a key is required.

The fiark 11 key is made of gun-metal, with a cross handle bevelled
off at one end, for the purpose of extracting the ring handles of the
lid of the case, if they should become fixed in the rccess.

The Mark 111 key differs from the above in having one end of the
cross handle formed icto a toe for raising the lid of the * M’ cnse.
1t will, however, be used for other rectangular cases, when the
(xisting store of previous patterus is used up.

The Mark 1V key is similur to Mark I{I, but is ma le of aluminium
Lronze, and is consequently stronger.

It is ulto us:d for Q.I. naval cartridge outfit boxes, 12-pr. to
G-inch. )

‘T'o open a case, unscrew the t'ghtening screw, unfast.n the cross-
bar, and lift out the lid.

Aark I1. Mark III.

o

LANYARD 34§ LOOP 16
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Mark I ‘¢ A"’ corrogated case opens in the same way as the plain
rectangular case, the neck and lid project beyond the sides, entailing
the necessity of placing battens between the cases, thus causing loss
of space in the magazine. On return to Woolwich they are altered
to Mark II before re-issue.

The lids of these cases are secured as follows:—

Twist loose jute, or hemp (untwisted white spun yarn is best, if
available) round to a compact aud uniform thickness of about one
quarter of an inch, and of sufficient length to form a complete ring
to fit into the circular groove on the top of the case.

Thoroughly coat the twisted jute or bemp with Mark III luting, by
holding some luting in one hand and drawing the jute or hemp thraugh
it; place it in the groove, and press it do~n therein so as to present
an even and aniform surface to veceive the edge of the lid, then fill
up the whole of the groove with luting. Cover the side of the lid all
round with luting flush with the rim; put on the lid in such a
position that the handles will be covered by the cross-bar, and tap it
gently down with a wooden mallet until it is well home in the groove;
put the cross-bar in its place, and screw down the tightening screw
with the metal key, cleaning off the superfluons luting with a picce
of waste.

At depdts at home and abroad, such naval powder cases as are
fitted witﬁ testing plugs will be tested for air-tightness by means of
the “ pump, air, testing powder cases.”’—

1. On receipt into store.
2. After packing.
The test will only be considered satisfactory when the indicator
on the gauge of the pump remains stationary (ander compression or
exbaust) for a period of not less than 1§ minates at a pressure of
14-1b. per square inch. Any cases which fail at this test should be
emptied and returned to Woolwich as soon as they can be spared, if
the defects are such as cannot be satisfactorily remedied locally.
The Pump, air, testing powder cases, Mark I, is issued for the above
test. Itis a single acting pump and can be used for either com-
pressing or exhausting the air in the cases. It is fitted with a gange
for indicating ‘ ‘compression” or ‘ exhaust,” which will read to
3-1b. either way.
Conunection with the powder ocase is made by means of an india-
rgbber pipe having a nozzle which screws into the hole in the lid of
the case.
The pump fits into a wooden box, provided with a leather handle.
The rectangular powder cases will take the following powder or
cordite cartridges : —
“A” 7-inch, 8-inch, and 9-inch R.M.L. cartridges, dimensions
22" x 23" x 10".

“B " takes 10-inch R.M.L. cartridges, dimensions 26" x 20" x 11".

“C” takes 12.inch (25-ton) R.M.L. cartridges, dimensions
22" x 24" x 13".

“D” takes 12-inch (35-ton) R.M.L. cartridges, dimensions
24" x 32" x 13",

“D” also takes B.L. 10-inch, 63-1b. Prism' brown, and 13'5-inch

93-1b. 12-0z. and 46-1b. 14-0z. cordite cartridges.
“E” takes ll-inch R.M.L. cartridges, dimensions 20%" x 12"
x 283",

“F” tal%es 12:5.inch or 12-inch (35-ton) R.M.L. cartridges,
or 8-inch and 9-2-inch B.L. cartridges, dimensions 241" x 341"
x 13",

§ 1369.

Securing lids.

Testing
powder cases.
A.9.R. 1900.

§ 8896.

§§ 1402, 1909,
3795.

§§ 1700, 1909.
§§ 1771, 1909,
8il4.

§ 2208,
§ 9472, 10254.
§ 2776.

§§ 3061, 8577,

7633.
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§§ 3878, “G"” takes 12'5-inch R.LL. cartridges, and B.L. l3‘5-inch,
10254. 93-1b. 12-0z., and 46-1b. 14-0z. and B.L.C. 5-inch, 5-1b. 4-oz.
cordite cartndges, dimensions 364" x 244" x 13}".

§§ 4682, “H” for 8-inch B.L. cartridges, dimensions 18-45" x 21'484"
10255. x 12:084".
§§ 4682, 5007, “1” for 9-2-inch B.L. cartridges, dimensions 25:095" x 24-284"
9764. x 13-284".

§§ 4682, 6077, “J " for 10-inch B.L. cartridges, dimensions 284" x 283" x 151".
8716. A canvas lifting band is supplied for use with 10-inch B.L. 38-1b.
§ 10636. cordite cartridges, packed in the J case. It is placed upon the last

cartridge, which should be inserted in the cace with the large or
printed end uppermost.
“K " for 12-inch B.L. cartridges, dimensions 324" x 253" x 174",

§§ 4567, 5823, “L” for 6-inch B.L. cartridges, dimensions 24 33" x 16:475"

6512, x 27-475".

§ 5917. “M"” for 47-inch Q.F. cartridges, dimensions 19-125"" x 13:25"
» 17°5". For description in detail of this case, see p. 322,
et seq

§ 10219. “N” for 9-2-inch B.I.. cartridges, Marks IX and X guus,
dimensions 17" X 17" x 37",

Packing For A, D, IV, G, H,1,J, and L cases, packing pieces of wood, coated

pieces. with shellac vainish, are supplied to fill up space, and prevent the

cartridges from being injured by shaking about. The dimensions, &e.,
are as follows: —
For A, when packed with B.L. G-inch 12.1b. E.X.E. cartridges:—
One bottom piece . o 2187 x 63 x 35"
Three side pieces o2t Tk x a*

§ 8114, For C, when pwcked with B L. 6-inch 12. lb EX.E. cartndges —
Two side pieces .. .. 211" x 6" x 1},

Two bottom pieces .. 12;" x 6" x 2.
One top piece .. 120 x 100 x 18",

§ 9472. For D, when packed wnth B.L. 10-inch 63-1b., Prism! brown
cartndges —

Two bottom pieces . O 238% % 695 X 5%
When packed with B.L. 13 5-1ncl| 93-1b. 12-0z., and 46-1b, 14-0z.
cordite cartridges:—
Two packing pieces . 231" x 6" x 73"
§ 8113, For F, when packed with B. L. 8.inch 294-1b. cartridges : —
§ 7633. Two end pieces, not to exceed.. 30§" x 9" x 13"
, side ” o oee 3087 x 12" x 1%,
" " w e 303" x 11%" x 14",
One bottom plece " o 188 x 97 x 63"
§§ 7950, 8453, When packed with R.M.L. 12 5 inch 50-1b. cartridges :
Two bottomn pieces .. 23" x 10" x 5;}".
,» side » . o 308" x 113" x o g,
One end piece .. . . 30§ x 113" x  §".
» top piece ., IOZ" x 48" x 13"
§ 8377 When containing B.L. 9-2- lnch 41-1b. cartridges :—
One bottom piece .. oo 2047 x 1137 x 23",
,, back ' .. o 308" x 123" x 23"
,, fromt . . o 308" x 1237 x 13",
Four side pieces. . . 308" x 104" x 3"

§§ 5530, 71783, ¥or G, when packed with 521. lb. Prism?, and 50-1b.

7423,8327.  cartridges :-—

One bottom piece . e 223" x 114" x 17
,, end ' .e oo 328 x 114" x 1%"
Two side pieces .. . e 328" x 11" x 17,
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For G, when packed with 58-Ib. EX.E. cartridges :—
Two bottom pieces .. o 21" x 51 x /
,, side " .. o 33 x llg"

One end piece .. . o33 x 11M x 2g".'

§ 8194.

When packed with B.L. 1‘3 3-inch, 93-1b. 12-0z., and 46-1b. 14-0z. § 10633.

cordite cartridges :—
Two packing pieces .. ..o 2347 x 6" x 104",
For H, when containing 29}-1b. cartridges :—

One bottom piece .. oo 18 x93 x 8"
, end " . o 177 x93 x 137
» side piece strengthened by} o 917 x 11"
two §" battens across the body + t

When containing 26-1b. cartridges :—
One bottom piece .. o 1847 x 98" x B
Two eud pieces .. . . 162;" X 10}}" x 14",
» side , .. . 168" x 9" x 1%
When packed with B.L. 8-inch 14-1b. 6-o0z. cordite cartridges :—

Two packing pieces .. .o 2057 x 58" x 2.
For T, when packed with 41-1b. cartridges: —

One bottom piece . e 208" x 11E" x 2

Two end pieces, each .. oo 218" x ]1%” X 11 .

One side in two pieces, each .. 22" x 10§" x §".

When packed with 15-1b. 12-0z. cordite :—

Two top pieces .. . o128 % 53 x Zi".
O . e . oo 1047 % 5Y x 3L
When containing 36-1b. cartridges :—
One bottom piece .. o 2087 x 107 x 247",
Two end pieces .. .. . 213” x 107 x 117
» side ,, . .. o228 x 108" x 13
When containing 21- lb and 10}.1b. cordite c.u-tndges t—
One bottom piece .. oo 193 x 2 x 12",
» back-end piece . .. 216" x 2 Yox 12n,
y» front-end piece . oo 2167 x 1°257 x 11+4".
For J, when packed with B.L. 10-inch cartridges:—
One back piece .. .. Lo 2787 x 11" x4,
,» front .. . 278 x 114 x 3
» bottom,, .. . oo 221" x 114" xo 23
Four side pieces .. . oo 27" x 158" x lg".

When packed with 19-1b. cordite cartridges :—

One bottom piece. . .o oo 229" x 116" x 325",

For L, when packed with B.L. 6-inch 10-1b. cordite cartridges:—

Two end pieces .. . o287 x 7 ox 23

The actual number of cartridges contained in each size will be
found in the tables, pp. 467 et seq.

Some of the large cartridges are stored in cases, powder, cylin-
drical, of which each size only takes one nature of cartridge. These
cases are also known by letters: O, P, Q, R, S, T, U, V, W, X,
and Z.

With the exception of Z they are all for Naval Service. They
are all, except cases S and Z,t fitted with the hole and plug for the
air-test as described for the rectangular cases.

7 The screw plugs put in some S cases have been sweuted in.

§§ 5280, G774.

§ 4014,
§ 5388,

§ 5007.

§ 8577.

§ 9764,

§ 7174,

§ 8716.
§ 10795.
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Existing cases which come through Ordnance Factories will be
fitted with this plug and a * added to their numerals,
The cases take the following cartridges : —

Case O. Tour § covdite charges for B.L. 12-inch gans, Marks I

to VIL :

Case P.  One } or two § cordite charges for B.L. 13-5-inch gun.

Case Q. “ ” ' » . » 12-inch Mark
IX gun.

Case R. One } or two } cordite charges for B.L. 12-inch Mark
VIII gun.

Case S. Four } pewder charges for B.Li. 16-25-inch gun.

Case T. Two } " ' s o 135.nch gun.

Cases U, V, and W cach take four 1 puwder charges for the
B.L. 12-inch gun. These cases are not common to the
several ships armed with 12-inch B.L. guns, bat the
ratterns aro specially adapted to the arrangements for
stowing and working on board particular ships.

Case X takes four  powder charges for the R.M. L 16-inch guns
on board H.M.S. Inflexible.

Case Z is the only L.S. case and takes two } powder charges for
the R.M.L. 17-72-inch gun.

A short description of cach of these cases follows.

Case. powder, cylindrical, O, Mark, I | N | is similar to the R case,
Marvk 111, but differs in dimensions.

Case, powder, cylindrical, P, Mark I'| N| . The body of the case
is made ot stout sheet brass butt jointed,open at oneend; on the exterior
two gun-metal bands are attached to the body with solder, between
these bands over the joint is sccured, with rivets and solder, a lifting
bar of gun-metal ; the bar has two eyes formed in the centre of its
length. At each end of the case there is a stiffening ring also of
gun-metal secured to the body with rivets and solder, having four
bearing surfaces on each, which give stability to the case in stowage ;
the top ring forms the mouth of the case, iuside of which a groove is
formed, and in this groove the Jocking cama on the lid work. Two
joint strips of shcet brass are riveted and soldered over the joint
between the bands and stiffening rings.

The hottom i8 pressed up from shceet brass and fits over the end of
the case and is secured by vivets passing through it, tho body, and
bottom stiffening ring.

The lid is made of gun-metal, having a flange on the upper sur-
face strengthened by 12 small stays, four 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 a
short groove inside the top of the case thus securing it. A recess is
formed on the underside of the lid and tinned to receive a dermatine
washer, which is secured in the recess with india-rubber solution, and
painted with whiting to prevent its adhering to the mouth of the
case. A wood packing piece painted stone colour is screwed to the
underside of the lid by four metal screws working in four sockets
cast on the underside of the lid. On the upper surface a circular
recess is formed, acrogs which is a handle for the purpose of lifting
the lid.

It is fitted with the usual plng for the air-test.

Radial lines are cut on both body and lid, and must be made to
coincide when the case is closed. A small pin then engages in a slot
in the rim of lid and prevents the lid from turning.
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For working the locking cams a key 18 required. This is the Key, Key.
0 to R, Mark I1. 1t is made of gun-metal, about 5 inches long with §§ 9831, 9584,
s cross handle. It has a square projection which fits into the recesses 564% 10218.
in the cams, and is fitted with a lanyard of white line. It is also
used with all cylindrical and rectangular cases to remove the air-
testing plag.

The Mark I key only differs from the above in being shorter in § 8155.
the shank.

The Case, powder, cylindrical, Q, Mark I | N | is similar to the P §§ 9584,
case, except in dimensions, being smaller and in having only three 10369
locking cams in the lid instead of four. A brass packing piece or
stool is issued with this case.

The same key is used for locking the cams as for those of the P
case. :
The Case, powder, cylindrical, R, small, Mark ITI | N|. This is §8852,10521.
similar, except in dimensions, to the Q case, described before. It §§ 8155, 8644.
also uses the same key.

The Mark II R case differs from Mark III in dimensions, being § 8483,10321..
larger, and in bhaving four locking cams. It is, in fact, similar to
the P case, except in dimensions. (See Plate IV.) It is known as
case, powder, cylindrical, R, large, Mark II.

The Mark I case, of which a few were issued, differs from Mark 11 § 8483.
in the lid having no flange; the upper stiffening ring is weaker and
the ve in which the cams lock is continuous.

ese cases, Marks I and IT, require packing pieces as they are too § 8577.
large for the cartridges. These are loose, of varnished wood, five to
a seb; one bottom piece and four side pieces. =

Place the lid in the mouth of the case so that the radial lines cut Becurirg I.ds;
on both coincide. Then secure the lid by turning the locking cams, O, P, Q,:nd
{ill they engage in the recesses in the case. R cases.

Case, powder, cylindrical, 8, Mark III.—The body is made of sheet §§ 7z25,7563,
beass butt jointed, open at both ends, on the exterior three gun-metal 7743, 7914,
bands are attached to the body with solder, the two outside ones at a 9333.
distance of 95 inches from the ends, and the third one in the centre.

The lifting bar is also of gun-metal and secured to the body over the
} inal joint and to the bands with rivets and solder. The case
13 strengthened at each end by a ring of gun-metal with four lugs
oast on each side at an angle of 55° with a vertical line passing-

the centre of the lifting bar, secured to the ends of the body
with rivets and solder. Each end of the case is closed by an

. brass lid strengthened at the rim with a gun-metal ring
baving four gun-metal handles pivoted in positions corresponding to
the lugs on the body, the upper end of the handles are formed into
cams which bear on the top of the lugs to start opening the lids, at
tbe other end of the handle is fitted a dermatine ring to prevent

to the case. These handles are pivoted circumferentially, and
rock in ofpposite directions, so that two adjacent ones move towards,
o away fromn, each other. The lower part of each handle is a tabe,
threaded internally, and baving a hexagon on the exterior at the top,

Jorming a nut by which tﬁe lid is secured. (See Plate V.) Coe
Two stops on the ends of the body engage in corresponding §§ 6511, 7513.
slls in the flange of the lid to prevent the latter turning in Y979. '

- and unlocking the handles, underneath the lid is a
by ring of wood secured by four gun-metal screws working in

soldered on to the lid. In a recess formed inside the lid,
% tinned to prevent deterioration, fits a dermatine washer,
»

?‘) a
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§§ 5174, 7565,
7743,

§§ 6151, 9979,

"§§ 6174, 7565,
1743,

§§ 7565, 7743,
9317.
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§§ 7005, 7565,
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'§§ 5174, 7566,
7748,

§§ 5174, 7566,
1743.
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- whioh makes an air-tight joint with the end of the body, which is also
tinned for the same p

This case is too weak for the air test to be applied, and the pluga
«in somé cases, which were fitted with-them, have been sweated in.

In each long epace between the bandles on the lid are placed two

flat bearing pieces to give greater stability in stowage.
One handle on lid, and lag on each end of the ‘body are painted
blue and red respectlvely, and the body and lids are uumbered; this
is to-ensure the cylinder always being closed with its own lid, it is
also stencilled with the monogram of the station with letters 1} inches
.long. This system of marking applies to all cylindrical cases for
Naval service.
Fg:d screwing up and unscrewing the handles a metal spanner is
vi
A Mark IV S case was originally sealed, but as none of the
original Mark IIT cases were ever issued, the Mark 1V case had
its numeral altered to III, and it is the case described above.
The Mark II S case differs from Mark III in being made of

corrugated brase, which is lined inside with sheet'manganese bronze
“or brass to preventinjury to the oartridge, from rubbing against the

corrugations.  The bandles work outwards on the lid, and the }
on the mouth of the case are made to suit this. The. handles, also,
have no dermatine rings. India-rubber rings are used iustead of
-dermatine to seal the joint between lid and - body, and they are
attached, by india-rubber solution, to each end of the body. ’l‘he
under surface of the lids, bearing upon these rings, are tinned to
-prevent them stickiug to the rings.

The § case has been fitted with an additional wood packing pieoce
or diso, secured to the wood ring of the lid by erght screws, to fill
-up space when containing Mark II cartridges.

The Mark IS case (no description published in List of Changes)

-'aa originally made differs from Mark II in having no lining or

packing piece, the bearing surfaces of the lid not being tinned, and
the handles being of a ‘weaker pattern with smaller nuts: Mark I
-cases will be altered as follows, in accordance with special orders.
‘It will be lined, furnished with packing pieces, and strengthened
‘handles, and will have the teiring surfaces of the lids tinned before
issne to H.M. ships. They will then be marked with the numeral II.

Case, powder, cylindrical, T, Mark V, resembles the- Mark III 8§
case, but differs in dimensions. ' It may ‘also be recognised by having
‘only two gun-metal bands on the exterior, the lifting bar being
attached to them and to the body. 1t is fitted with a plug for the
air test in both lids, similar to. the fittings described for the P

The Mark IV T case only differs from the Mark V in not bavmg
the fittings for the air test.

The Mark III T case differs from the Mark 1V.iu the ‘handles,
which work outwards, the lugs being made to suit. The haadles
-are fitted with india-rubber rings to prevenb them da.ma.gmg the
body when turned dowa against it. :

{‘he Mark IT T case 1 similar to- the. Mark I S case, exoopt
dimensions.

The Mark I T case is not described in- List of Changes. - It is
slmxlnr]};o the Mark I § case, and the-orders for conversion apply to
it as we

Case, powder, cylindrical, U, Mark' I, is similar to- ‘the Mark II
8 case, except in dimensions and in the hftmg bar; instead of which,
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 gen-metal plate, with two liftitig'lioles; is ‘dttached to'the céntre of < =~ = '
the case, on the oantside.- - - = ¢ ’ ) . '

The Mark I U case (not published in -List of Changes) differs §§ 5174,7565,
from the Mark II in the body, on the inside, having & strip of brass 7743, T914.
over the longitudinal joint. A gun-metal platé, with two lifting
holes, is attached to the centre of  the wm side,’s0 that’'when
the case i3 suspended by'it, the "brabs ‘Strip is at the' Bobttom, and
forms a. rubbing piece for the rammer to slide on in loading. The
handles are of a weaker patterh, bearing sutfaces of the lid not
tinned, and there is no packing piece in the id

Existing patterns of the U case will be eventually superseded by § 7914.
the Mark IT1 V casze. - e T S

Case, powder, cylindrical, V, Mark IIl, is similar, except in §§ 7565, 7743,
dimensions, to the Mark 1II 8§ case. It also differs in, and may be 7914, 9354.
recognised by, having four gun-metal bands round the body instead
of three, and the lugs and handles being equidistarit rouitd the case.

Each lid is fitted in the centre with a plag for the air test as
described with the P case. This case will eventually supersede
existing patterns of U, V, and W cases. ‘ c

The Mark II V case is similar to the Mark IT S case, except that §§ 5174, 7565,
its handles and lugs are equidistant round the case. L 1748, 7914

The Mark I V case is somewhat similar to the Mark I U case, §§ 4870, 7565,
from which it differs in details. A description is hardly necessary. 7743, 7914.

Case, powder, cylindrical, W, Mark II,is a plain brass case, the §§ 4681,7565,
lids of which are formed of two copper plates, with 8. wood lining 7914 9817.
between them, the whole riveted inside a gun-métal ring. ' It has the
fittings for air test as described with the P case. The lids are fitted
with dermatine rings. o ' : ‘ s

The Mark I W case only differs in having no fittings for the air test.

The Mark 11T V case will eventually supersede the W case. - § 7914

Spanners are provided for use in scréwing up the handles of the §§ 4681,5174.
above cylindrical cases, S, T, U, V,and W. - C .

Spere rings, in the proportion‘of 50 per cent., will be issued with § 5174.
the cases to 1eplace any that may deteriorate or may bedome injured
in removing the lids. These rings are issued 20 in a tin cylinder.

India-rubber solution will also be issued for securing them on the
cages. The solution will'be applied in the recess for tge ring with a
brush ;' if too thick, a little naphtha should be added. - :

Case, powder, cylindrical, X, Mark III is made of sheet brass, §§ 4465,7565,
strengthened by two gun-metal rings; and at the ends' by gnn-metal 7743, 9317.
bands having four projecting klotted lugs. Into these lugs fit four .
screw-bolts which' are pivoted in 'corresponding lugs on the lids, =
These ‘screw-bolts  are provided: with butterfly nuts, 5o ‘that ‘when
they are - turned down, and the nuts screwed up, the lid -is firmly
attached to the case, and by reversing the process, it can’ be easily
removéd. ' ' ' '

The lifting bar is attached to the case, over the longitudinal
joint, and to the bands round the body by rivets and solder.

1e lids are similar’' to those of the Mark IF W case, but are
provided with leather washers soaked in ozokeriné to make a water-
tight joint with the case. ‘The lids are fitted with the plugs for the
air test as in the P case. - o ,- : ~

Two éye:bolts on the case are used for securing it to the trolley,
on which it is brought up to the gun. When it arrives there both
lids are removed, ‘and one end of the case is brought directly in
front of the muzele. The rammer is inserted at the othier end and
drives the cartridge home. . T oo

(5581) a2
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The Mark II case only differs in having no fittings for the air
test. Some Mark II cases of early manufacture had an india-rubber
washer instead of leather. .

The Mark [ case had a detached lifting bar, and will be fitted with
the fixed bar as it passes through ordnance factories, and marked I*.
When fitted with the plug for air test it will be marked I1**, .

Case, powder, cylindrical X, Key, Mark I, consists of a metal
handle terminating in a ring, with a vertical slot cut across it. When
in use the end of the screw enters the ring and the slot grips the
two wings of the fly-nut. It is used to start or tighten the fly-nuts
of the screws which secare the lids of the X case.

In order to ensure the above-mentioned cylindrical cases always
being closed with their own lids, and that each lid is placed on the
same end of the case, and in exactly the same position each time the
case is closed, a number will, in fuiure, be painted in 14 inch figures,
on the body of the case and on each lid; and one handle on one lid
and its corresponding lug on the case will be painted red, and one
handle on the other lid and its corresponding lug blae.

Cylindrical cases manufactured since August, 1893, until the
adoption of the marking described above, have had a small letter and
number stamped on each lid and corresponding end of case.

The marking of existing cases will be carried out locally as
opportunities offer.

To close the cases when filled, place the lid in position with the
red or blue handles opposite the similarly painted lugs, and screw
up the nuts of the handles sufficiently to just allow the nuts to enter
under the points of the lugs, so that the handles require slightly
tapping home by means of a light wood mallet, those opposite eacn
other being tapped home consecutively. When the cases are em_.ty,
the nuts only require to be screwed up to give sufficient pressure to
keep the handles in the lugs, and to prevent them working loose
during transit a (l)iece of tarred spun yarn is attached to one handle
and passed round the case, a balf hitch being made on each handle
over which it is passed. Should any difficulty be found when cases
are being opened in withdrawing the handles by hand, they should
be prised out by means of the handle of the spanner. To adapt the
spanner for this purpose, its handle should, for a length of one inch
from the end, be filed to the form of & screwdriver, tapering to a
thickness of ‘15 inch. This will be doue locally as required. In
future, spanners will be issued so adapted.

Pentagon, rectangular and cylindrical Naval powder ca:ces are
painted stone colour, inside and out. Filled cases which are not
already painted, or which require re-painting, will be painted
externally as a laboratory operation, without emptying them. Empty
cases in the same condition will be painted before filling. '

The above cases and metal lined powder cases when containing
Service cannon cartridges for the Navy, will have the particulars of
the contents and the letter “ N” stencilled on them with red paint,
the size of the type being } inch for letters, 1 inch for figures, and
14 inches for the **N,” though larger type may be used if convenient.
The word “ Cordite” is also stencilled in red when the cartridges are
filled with cordite. On packages containing blank or saluting
cartridges (N.S.), the stencilling will be in white, except the lettcr
N, which will be blue. .

The following labels will, bowever, still be retained :—

Group and division label.
Government explosive label.

'
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DPacker’s label (for interior of lid).
Instractions for handling. :
Station label.
Contents labels—
In Naval Service.—Loose, inside lid of cases, one for each
cartridge, which may afterwards have to be repacked into
brass cases.

The “packer’s label ” gives details of packer’s name, place and
date of packing.

The “station label consists of a strip of muslin, about 3 inches
by 1} inches, with the initials of the packing station in black. It is
pusted over the junction of the lid and body.

Information to be stencilled.

The following general information (varying with the nature of the
conlents) should be stencilled on each package :—

Number of cartridges in the package.

Designation and numeral. .

Natare, lot number, and initials of maker of powder, or
size and lot number (which includes initials of maker) of
cordite,

“$, 1, or & charges,” as the case may be, if not whole ones.

Monogram of station and date of filling.

The words “For practice only,” or “For gunnery ships
only,” where service ammaunition has been sentenced to be
50 used.

Tare and gross weight.

The words, * For practice only ” or “ For gunnery ships only,” to
be in black.

The stencilling should allow room for any labels, and should be in
tbe following positions :—

Metal-lined cases—

On the top; except tare and gross weight, which are placed
on the sides.

Brass pentagon cases—
On the lid; except tare and gross weight, which are placed
on the plain part of the top.

Brass rectangular cases—
On plain part of top; except tare and gross weight, date,
and monogram, which are placed on the lid.

Brass cylindrical cases—

On ihe body and ends. Corrugated cases will be stencilled
on the bands instead of on the body.

The explosive label is placed acruss the junction of lid and body,
80 that it must be torn if the lid is opened.

In addition, cylindrical cases will be stencilled on the body and on
each, end with the monogram of station in black, in 1} inch letters,
immediately after the number previously mentioned.

Case, powder, cylindrical, Z, Mark 1, is for use in L.S. magazines.
It contains two quarter charges for the 17:72-inch R.M.L. gun. It is
made of sheet brass, with butted joint. The bottom is of slightly
thicker brass, stamped into the form of a cap, with a corrugated rim
375 inches deep riveted to the body. The lid is formed of a similar

§ 7743.

§§ 4255, 6036.
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cap, strengthened inside with a disc of gun-metal, and having the
rim formed in spiral corrugations into. & screw of half ‘an inch pitch
which fits into similar corrugations in the apper end of the case.
The top of the case is strengthened by a band of sheet brass riveted
on just below the lid, which is fitted with two twisted wire handles
covered with leather and provided with two small holes for the
reception of the lever used for closing, &c. A leather washer soaked
in ozokerine is fitted to the inside of the lid, and is kept in its place
by the internal strengthening disc. :

Case, Powder, Cylindrical Z, Mark 1.

Brass, land service 17-72-inch, two-quarter charges. Scale .
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"The- levens used with .these cases is of wood, and has two brass,
studs which fit into the holes in the lid of the case, the two ends of.
the lever forming handles. . s

Scvew on the lid by hand from left to right, and tighten up by,
means of the lever until the leather washer bears hard upon the top
edge of the case; apply a coat of gnm shellac, dissolved in sufficient
methylated spirits to be of a workable consistency, to.the junction of
the case and lid, then fasten round the junction a tape band 2} inches;
wide, well ecoated with a shellac cement; the tape-should overlap
about 4 inches, the end being turned under to form a loop of about
1 inch; it should be placed so that the edges may be protected as
much a8 possible by being in the hollows of the corragations; work
the tape, except the loop, well into the corrugativns with the hand,
and, when well set, give the band a coating of thin shellac cement,
aod when dry a coat of stone coloar paint if available. L

To open the case, tear off the tape band, and unscrew the lid-from
right to left by meaus of the lever. Labols bearing the above direc-
tions are pasted on the lid of each case. . :

The Z case is ‘painted stone colour inside and ont: The warking
and labelling is the same as described for the Naval cases, except that
the stencilling is in black for Land service, there is no letter * N,
and the stencilling is on the body of the case. :

* Cylinders, eartridge.

"Cylinders, carlridge, made of zine, are used in the L.S. to transport
store, and bring up to the gun the cartridges for B.L. guns 6-inch to
13:5-inch inclusive, and for R.M.L. guns, 7-1nch to 17-72-inch inclusive.
There is a departmental pattern of a zimc cylinder to contain the
20-1b. P. charge for the 80-pr. R.M.L. guns in Victoria. B

Zinc cylinders are also used for the temporary storage of the
reserve of filled cartridges for the R.N. until required for issue to
vessels, when they will be transferred to the proper cases, &c., suitable
to each particular magazine. Their calibres are:—

B.L. 16'25-inch to 6-iuch.
R.M.L. 16-inch to 7-inch. .

The same cylinder will take the 112}-1b. cartridge for the 16-inch
or 17-72-inch it.M.'L. guns; when containing the eartridge for-the
latter gun it is used for transport or for storage in Army Ordoance
magazines only. When issued to the R.N. or the R.A. the cartridge
is transferred to the case used in the particular ship or magazine for
which it-is issued.
_ Four patterns of szinc cylinders may be met with in the Service,
vis. :— '
Those with bayonet joints, to become obsolete when emptied.
Those with side hooks, known as A pattern, also to become
ohsolete when emptied. '
Thoss with screw tops, known as B pattern.
Those with screw tops and side handles, known as C pattern.

A numerical system of nomenclatore for zine cylinders has ;iovr
been adopted aud cylinders of B and C patterns are now known by
numbers from 1 to 37.

]
§

Lever.

Becuning lid.

'Po open-case.

Painting and
marking.
§ 10083.

§ 1269,74349.
§ 2171,9238,

§ 4108.

© §§ 4709, 9288.

§§ 8947, 9233.

Cylinders of A pattern are to retain their original nomencl#fnre,_ ,

since they are not to be refilled and in most cases they differ in
dimensions from corresponding cylinders of B'and C pattern. = -

Thése mumbers sre stamped on all new cylinders; existing . .

L e ee—



§§ 2173, 3350.

§ 4349,

§§ 2171, 2172,
2185, 2270,
2760, 2246,
3042, 3405,
3418.

§ 4195.

§§ 4709, 7078.

§ 9233,

§§ 9317, 9851,
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cylinders will have the numbers stencilled on them. This will be
carried out locally.

A list of these numbered cylinders, giving dimensions and also the
cartridges which can be packed in them, will be found in the tables,
PP 479. et seq. o ‘

The bayonet-jointed cylinders are difficult to open, and to facilitate
the operation metal straps are supplied to the stations which havo
them in store. - :

In order to gradually withdraw these cylinders from the Service,
it is ordered that whenever one of them is opened for any purpose it
will not be used again, but will be replaced by one of a subsequent
pattern. To meet these requirements, a supply of spare cylinders is
to be demanded and retained in the sab-district. '

“A" cylinder.—The lid is fastened on by means of hooks on the
lid and buttons on the body. Houks, handles, and rivets are made of
galvanised iron.

These cylinders also are not to be used again when once emptied.

“B" pattern cylinders have the lid attached by means of a screw
of about 4-inch pitch, forming corrugations in the lid and top of the
oylinder. The handles, of irun, are attached to the lid and are used
for screwing it on or. off.

It is found that cylinders having their handles on the top of the
lid are liable to be distorted if at all ronghly handled, so ttat they
are fastened and opened with difficulty. To remedy this, pattern C
has been introduced, the only difference between it and B pattern
being that it has its handles attached to the sides of the body, and
lugs ou the lid for opening and closing.

The cylinder is made of zinc, with a strengthened bottom and lid
attached by the same screw as the B pattern.

The lid has & recess in which is fitted a dermatine washer which
roakes an air-tight joint with the top of the cylinder. To form fulcra
for a lever to turn the lid, and at the same time allow the cylinders
to be stucked on end, two hinged metal lags are attached to the top
of the lid, by a plate on the outside riveted through to two strengthen-
ing plates on the interior. Attached to each side of the body, near the
top, by short galvanised-iron brackets, are the handles which are of
galvanised-iron wire run through a short tabe of galvanised-iron.*

The latest C pattern cylinders have a strip of zinc soldered round
the inside of the mouth, to give a greater bearing surface for the
dermatine washer. Existing cylinders will be altered when sent in
for repair and a * will be added to the mark when so altered.

The lids of certuin cylinders were originally fitted with the plug
for “air test.” It was afterwards determined not to apply this
test to cylinders, and the interior projection of the closing plug was
found in some cases to interfere with the packing of the cartridges.
This interior boss will, therefore, be cut off flush with the heads of
the rivets through the strengthening plates. This will be done,
locally, in a lathe as opportunities occur. Where no lathe is available,

" the lids will be forwarded to Woolwich for alteration.

To open or close the cylinder, the lugs on the lid are turned
upright, the * Bearer, cartridge, cylinder” laid between them and a

B ~ smart wrench given.

Discs.

§§ 7902, 8055,
8113, 8179,
8728, 9265,
9513.

It has been found that there is a liability to injary to cartridges,

® These cylinders formerly had copper wire handles covered with leather, ;ud
many are still likely to be met with, but owing to their liability to corrosion, the
handle above mentioned was adopted. '
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Cylinder, Cartridge, No. 20, Mark VI | C | .
Zinc; 8'9 x 24 inches.
Scale, .
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when in zinc cylinders, from moisture collecting on the bottom of the
cylinder and the silk cloth adbering to the latter. '

To remedy this defect, a circular disc of varnished wood will, in
futare, be placed at the bottom of each cylinder, so as to prevent
the cartridge coming in contact with the bottom of the cylinder.

Patterns of the undermentioned discs have been sealed to govern
manufacture.

Cylinders, Cartridge.

Discs— ‘Wood, varnished.

6 °25 inches diameter, MarkI ..| C .
8 '75 ” »” ”» . C
8°5 ‘ ” ” ”» (Y
9.5 ”» ” ” U

lo .5 ” ” ” O

'2 .23 ” ” » 0

15 ” . ” - " 0

17 ” ”» »” .. C

2(, ” ” bl .. , N




Packing
pieces.

§§ 9617,9718.
9764.

Securing lide.

90

Iimensions. -

Daan eter. . Thick: ess.

6 ‘25-inch .. .. . . .. 25-inch.

6°75 ,, . . .. . v 375 ,,

86 , . .o . . . 875 ,,

95 . . . . . 26,
106 ,, . .. . . .e 26,
12-26 ,, . . e . . 1876 ,,
16 ” . .e . . . 25
17 »” .o .o . .o . -25 ”
20 ” . . e e . ] "

At annual inspections at stations abroad, where cartridges are
found to have deteriorated from the above-mentioned cause, if the
station is provided with a suitable laboratory, the whole of the
cylinders in the magazine, or cartridge store, where the defect is
found, will be opened and fitted with discs, locally; for which
purpose officers concerned will put forward demands for such discs
as are required. Cylinders fitted with discs will have the word * disc ™
stencilled on them to distinguish them from cylinders not so fitted.
If the station is not provided with a suitable laboratory, the condition
of the cartridges examined will be reported, but the remaining
oylinders will not be opened pending instructions.

Particular care will be taken in connection with this service
that the instructions, p. 452, are attended to.

Certain cylinders, at present Nos. 18, 20, 22 and 2f, have packing
pieces to prevent certain cartridges from shaking about. These
packing pieces consist of a varnished wood disc, to the back of which
two wooden cross pieces are screwed. When one of these packing
pieces is used, it would take the place of the disc. No. 18 cylinder
requires & packing piece, 5} inches in diameter, and 2} inches deep,
when packed with }£L. 8-inch 14-lb. 2-o0z. cordite cartridges. No. 20
has three packing pieces, each 8§ inches in dinmeter, and 5§ inches
deep for 9-inch R.si.L. 14-1b. cordite cartridge; 44 inches and 5%
deep for RM.L. 12:5-inch 29-lb..8-0z., and 24-1b. cordite cartridges.
No. 22 cylinder requires a packing piece 7§ inches in diameter and 5
inches deep when packed with B.L. 8-inch 22}-1b. E.X.E. cartridges,
and a packing piece 7§ inches in diameter, and 7 inches deep when
packed with B.L. 9-2-inch 26§-1b. and 21-lb. cordite cartridges. No.
28 has two packing pieces, 84 inches in diameter, and 3% inches deep
for 11.inch R.M.L. 25-1b. 4-oz. cordite cartridge; and 34 inches deep
for 10-inch R.M.L. 20-1b. 6-oz. cordite cartridge.

The lids of the B and C pattern zinc cylinders are secured as
follows :— ‘

Screw on the lid by hand from left-to right aud tighten by means’
of the bearer, giving it a few taps with a wooden mallet, until the
washer bears hard upon the top edge of the cylinder. ‘

Apply a coat of gum shellac dissolved in sufficient methylated
spirits to be of a workable consistency, to the junction of the case
and lid, then fasten round the junction a tape band 2} inches wide,
well coated with shellac and of sufficient length to overlap about
4 inches, the end being turned under to form a loop of abovut 1 inch;
the tape should be placed so that the edges may be protected as much
as possible by being in the hollows of the corrugations; work it,
except the loop, well into the corrugations with the hand, and, when
set, give it a coating of thin shellac, and when dry a coat of stone
colour paint if available.

14-itch tape may be used for No. 22 and No. 25 cylinders, if
available.
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. In order to apen:the cylinder tear off thetape band and pass the:

cyhnder bearer throogh the handles or between the lugs onthe lid,

when the handles are on the body, and give a smart wrench in the
required direction. A label beanng the above du~ectlons is pasted
sn the lids of each cylinder.

After closing the lid of any case or eylmder except meta.l-hned
cases, the joint may -be tested by .immersion in warm. water
(90°—100° F’ ). If air bubbles escape.at the joint the case or cylinder
mast be re-closed and re-tested; if elsewhere the case should be put
aside for repair.

New sinc.cylinders are nqt psmted

- Repaired: cyhadors aro painted stone oolotm oa the outsade only

‘The -stencilling and- la.helhng of zinc cartridge cylinders, and

the. information. to be given,. are the, same as. lald down for the.

Naval cases, p. 84, except.that for. Land .service cylinders the
stencilling is in black paint and the letter “N " is omitted, .The.

word. “ Cerdite,” however, is in red paint for Land service as well
a8 Naval. .

The word * disc ” where one has been used is also. gtenciled on.
the oylinder.

The Packers label is fixed inside the lid for Land service, aad for.

Naval service is loose inside the lid, one for each cartridge which
may afterwards have to be repacked into brass cases. -

The stencilling should allow roam for the group and explosive.

labels and should be in the following positions, viz.: —

Circumferentially on the raised rim of the lid; except particulars.

of powder or cordite, the tare and gross weij ts, the word “disc,”
date, and monogram, which are placed on the

The explosive and station labels are placed across the junction of

lid and body so that they must be torn if the lid is opened.

Zinc cylinders and brass cases, when stored empty, are to contain
a lump of quick-lime in a calico bag to absorb moisture, which will
be removed when the cylinders or cases are filled.

Where storage accommodation permits, zinc cartridge cylinders
will be stacked vertically in columnar form (.., one immediately
above the other), each column not to exceed five cylmders containing
s quarter charge each, four containing a half charge each, and three
containing a eom lete charge each. %rass and metal hned cases will
be stacked on their sides to a height not exceeding 11 feet.

Thin battens of wood will be placed on the cartridge cylinders
which have their handles on the top of the lid, to prevent the handles
injuring the bottoms of the cylinders placed above them; cartridge
cylinders having their handles at the side will not need this pro-
tection. Battens will also be placed under the bottom cylinders
when the floor is of stone or concrete.

" In the case of No. 25 cylinders, the top tier will be stacked in
such a manner as to break the joint, in order to make the whole pile
more stable.

Where the chambers are sufficiently lofty to admit of more than

one stack, the second stack will be placed on skidding supported by
fram

es. S ,
Care should be taken that the cylinders or cases do not touch the

walls when stacked.

The battens under cylinders are to keep the cylmders about.
4inches . from -the floor to allow.free ventilation underneath,

Where cylinders cannot be stored vertically, they will be piled on;

Testing.

" Painting.
. § 4869.

Marking.
§§ 7901,9570,
10085. s

Lime to be
snt in cylin-
en and

Btlckmg.

A.O.R. 1900.
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their sides, and the number of tiers in each stack will be limited
follows :— :

: over 100 1b.—not to exceed 3 in height.
Cylinders J 65" 001b. 4
less than 60 1b. ;- 5 s

Great care will be taken in transporting zinc cartridge cylinders,
whether filled or empty, between laboratories, magazines, &c., in
order to prevent their being damaged by accidental blows or from
any shaking loose of the lids which might affect their air-tightness.

When zinc cylinders are issued containing filled cartridges, they
wiil be protected by wooden skeleton cases which will be made ap
locally as required, brass screws being used. Serviceable zinc
cylinders, when issued empty, will be similarly protected. Heavy
natures of cartridges will require a case for each, but those under
50 1b. may be packed two or more together.

Bearer, cartridge, cylinders.—This is an ash stave 3 feet 6 inches
long, 1 inch thick, 24 inches broad in the centre, and tapered off to
each end to 1§ inches.

Mark I was intended to carry 12-inch cartridge cylinders only,
and had one small groove on one side in the centre to receive the
handle of the cylinder. '

Mark II is for use with all natures of zinc cylinders up to 12-inch,
and differs from Mark I only in having two additional grooves on
the side. It will take one large, two medium, or three of the smaller
cylinders. ‘

Mark III is for 12:5-inch R.M.L. guns and future manufacture
of all natures. It is 6 inches longer and about } inch wider than
Mark II, which is to be used up for smaller natures.

Cages, cartridge, cylinders.—These are of three sizes. They are
made of gun-metal, and are used for hoisting zinc cylinders containing

containing

“A"” Cage, Mark I

§ 2175.

§ 5900,

cartridges up the powder lifts of magazines. The smaller size,
stamped “ A,” is for cylinders for 12 inches (25 tons), and under; it
weighs about 14} lb. The next size is for cylinders for 12 inches of
35 tons. It is stamped *“ B,” and weighs about 17 1b. 14 oz.

The largest size is stamped ¢ C,” and is for use with cylinders for
12:5-inch gons. It takes onefull charge in two half-charges of 82} 1b.
each. It weighs about 20§ lb.

Mark II of *“ A" cage has the top band made broader and carried
inwards to prevent jamming when being hoisted up the lift of a
magazire. ,

The “ C” cage Mark II differs from the previous pattern in being
made higher, to take two cylindcrs with screw lids; and the chains
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Cage, Cartridge, Cylinder C, Mark II.—Lifting, Metal, uith Leather
Strapa, 12-5-tnch.

Scale, §.
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“for securing the cylinders in' Mark 1'are replaced in this paltern by

two leather straps with brass bucldes.
All Mark I cages will be altered to Mark II locally.
A 2-inch white rope abouf 30 feet in length with a hook at one

) end und a counter-weight zinc ball 1§ 1b. weight fixed above the hook

is issued for use with the lifts for 12-inch 35-ton guns and under.
For 12:5-inch R.M.L. cartridge lifts, a steel wire rope {s-inch in
diameter is supplied. This rope is bound with tarre(fe hessian and
seized with tarred line. It is provided with a hook and zinc counter-
weight, and is to be made of a suitable length for the lift in which it
is employed, and a stouter hook has been introdaced

Cases, cartridge, made of leather or of Clarkson’s material, are use
to convey cartridges from the magazine to the gun.

The leather cases are used in the L.S. for the cartridges for such
ordnance as do not have them contained in zine cylinders, s.e., for
natures below 7-inch R.M.L. gan. They are not, however, issued for
field service in L.S. They are used in the N.S. for the same guns as
in the L.S.

The Clarkson’s material cases are used in the N.S. for cartridges
for R.M.L. gons of 7 inches and upwards.

The Clarkson’s material cases are made of strips of cork cemented
together between two layers of canvas, and strengthened on the out-
side by cork bands. The whole is covered with split leather, specially
prepared. The cement used is india-rubber solution.

rk II have stronger bottoms, and those which have side handles
have them lengthened, made round, and riveted to leather bands.
In 13 to 16 inclusive the handle on the lid is made round instead of
flat.

Cases of both these materials are distinguished by consecutive
numbers.. Those numbered 1 to 7 and 25 are of leather; those
numbered 8 to 36 are of Clarkson’s material, Nos. 30 and 37 are mude
of canvas.

Cases Nos. 12 to 18 inclusive have side handles so that they can
be carried in a horizontal position.

Certain cases, Nos. 1 to 7, No. 25 and A, B, C and D, will in
fature be painted lead colour, with the distinguishing number of the
case on the side in red for the Navy, and white for L.S.

A lis- of these cases, with the cartridges they are intended for,
will be found in the table 12, p. 485.
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CHAPTER VIL--ELECTRIC FUZES AND
" DETONATORS. -

DEFINITIONS. —DESCRIPTION OF THE SERVICE DETONATORS AND ELECTKIC
' PUZES.—GENERAL NOTES.

Ix the preseunt chapter will be deseribed the means of firing charges
of gun.cotton, and charges of gunpowder at rest other than in
Electric fuzesare used for firing the powder charges of L.S. mines,
the barsting charges of shells at rest, for experimental purposes, &c.
Detonators, as their namo implies, are always nused for detonating
charges of gun-cotton. They may be fired by electricity or
otherwise. - )

All these are arranged in a series numbered from 8 to' 20 without
reference " to their object or use, that last introduced having the
highest namber. Nos. 10, 104, and 11 will be described in Chapter
VIII, Nos. 1 to 7 and 17 are obsolete.

A high tension -tube is one in which the wires from the battery
terminate in two copper poles having mo metallic connection with
each other, and separated by a short interval which is filled with a
combustible priming of great' resistance. The priming employed in
the Service is a mixture of cuprous sulphide, cuprous phosphide, and
‘potassium chlorate. On completing the circuit, this priming is
inflamed by the passage of .a spark or current of electricity having
considerable tension. There is no tube of this description now in
the Service. :

Low tension fuzes are construoted on a different principle. When
a continnous currant of electricity of sufficient strength passes through
a thin wire of high resistance, the temperatare of the wire is raised
until it becomes incandescent and capable of igniting any easily
infammable sabstance in contact with it. ' :

The resistance of the fine wire, though great in reference to that
of the thicker copper wires through which the current.is brought
from the battery, is small compared to that of the priming in the
high tension fuzes. ‘Hence the terms * wire” and “ low resistance
are sometimes applied to the Service low tension fuzes. ‘

These .remarks apply to all electrical stores such as vent sealing
tubes, &c., in the Service. Electric fuzes,” tubes, and detonators
in the Service are now all * low resistance.”” The great advantage
of “low resistance,” or * wirg " atores of this nature, is that it 1s
possible at any time to test the continuity of the circuit, including
that of the fuze, tube, or detonator, by passing a current so weak
as not to heat the bridge to the firing point.. This is especially
useful in mine fields which may be laid out long before they are
required for use. :

Tte fine wire which is raised to incandescence by the passage of the
current is called a “ bridge,” and in all electrical stores made in the

Definitions.

Numbers,

High tension
tube.

Low tension
fuzes.

Bridges.
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R.L. is 25 inch long, except the electric T tube in which the bridge
is ‘2 inch long. It is made of an alloy of platinum, a ductile
metal not easily corroded, of considerable resistance and low specific
heat; but the difficulty which has been experienced in procuring the

ure metal of uniform electrical resistance has led to the employment
of its alloys, the bridge for all N.S. fuzes, &c., being made of platinum
and silver, which is very fuzible, and consequently broken with
certainty when fired. For land and submarine services an alloy of
platinum with iridium is employed. The latter metal increases the
resistance and thus allows the bridge to be made rather thicker and
stronger without altering its electrical properties.

Different thicknesses of wire are used for land and submarine
services, the thicker giving less resistance and reqniring greater
battery power to fire the fuze. The three resistances employed in
Service articles are :—

Calculated mean Manufacturing
limite.

Bridge. resistance. X
Naval.. os .o 165w 15w to 18w
Field and siege .e 105w ‘95w to 1'lw
Submarine .. .e 325w Bw to ‘35w

The above are the resistances of the bridges at ordinary
temperatures, but when the bridges are on the point of fuzing the
resistances rise to about 29w, 2:6w, and *74w.

A current of ‘48 ampere will fuze a Naval bridge, a current of ‘8
ampere will foze a land service bridge, and a current of 1'65 amperes
will fuze & submarine mining bridge. Smaller currents, however,
will fire detonators made up with these bridges. Detonators with
Naval bridges should fire without appreciable delay with a carrent
of 1 ampere but should not fire when & current of 32 ampere
ie applied for 4 seconds; those with L.S. bridges with a current
of 1 ampere, bat should not fire with a carrent of ‘4 ampere
for 4 seconds; while the S.M. detonators are tested, all for over-
sensitiveness with a current of ‘8 ampere for 4 seconds, and two
per cent. for under-sensitiveness with a current of 1 ampeve for
4 seconds.

A fine steel or platinum wire connecting the projecting heads of
two copper nails, and whose points are connected with wires leading
to a battery will form a low tension fuze if the fine wire be
surrounded by any readily inflammable priming. A high tension
fuze may be thus made, two copper nails are driven into a piece of
hard wood until they are flash with its surface and about 0'5 inch
apart. This intervening space is then thickly marked with a black
lead peucil and covered with inflammable priming, kept in close
contact with the graphite by a paper cap or similar means. The
points of the copper nails, which must on no account touch one
another, are connected with the exploder, and on completing the
circuit the faze is fired.

The boat battery formerly used in the R.N. may be easily con-
structed. It consists of about 120 couples of copper and ginc,
separated by pieces of blanket dipped in sea water. The metals, in
the form of squares aboat 2'5 inches side, may be cut from sheets of
any thickness, and the couples may be arranged in any convenient
way, care being taken that the current always passes in the same
direction. Such a battery may be relied upon to fire high tension
tubes ; if it is required to fire low tension ones, the plates must be cut

larger, say, in squares of 6 inches side.
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The colours with which they are painted have a special significance
in the case of electric fuzes and detonators, thus : —

Red denotes presence of fulminate of mercury.

Yellow denotes that the fuze, &c., is for Naval service.

Blue denotes that the fuze, &c., is for submarine mines.

Wiite denotes that the fuze, &c., is for L.S. and “ low tension.”

The cylinders containing the fuzes, &c., are now coloured to corre-
spond with their contents.

Detonator, No. 8, Mark III.—This detonator is non-electric. It
cansists of & tin tube containing fulminate of mercary, about
34 grains ; to the tubo is attached a thin brass socket, of diameter
sufficiently large to allow of the easy introdaction of a piece of safety
or instantaneous fuze into it. Mark III instantaneous fuze only can
be used with No. 8 detonator. On the top of the fulminate of
mercury is a small plug of wood secured by fourindents,and through
which passes a strand of quickmatch into the fulminate of mercury.
The other end of this strand extends about a couple of inches up the
brass socket, and is intended to convey the flash from the safety
fuze to the fulminate of mercury. The top is covered with a twisted
paper cap which is torn off before inserting the fuze. Great care
should be taken to pinch the brass socket well down on the fuze, as
otherwise it may fail to fire. It may be pinched with the fingers or
any stronger appliance. It is painted red all over.

This detonator is intended for hasty demolitions in the Land
Service in conjunction with safety or instantaneous fuze, and is
issned in different ways: (1) in a tin cylinder containing 25 deto-
nators without a rectifier to R.E. as ordinary equipment of field
companies ; (2) with 2 feet of safety fuze attached as follows :—

For siege train, eight No. 8 detonators, with 2 feet of safety fuze
attached, are packed in a long tin cylinder lined with wood, both ends
of which form lids attached by bayonet joints. One end of the
cylinder contains the detonators and fuze, the other the rectifier.

To cavalry pioneers, eight No. 8 detonators, with 2 feet of safety
fuze attached, are issued in a cylinder which is similar to the above,
but shorter, having no rectifier, and ouly one lid.

All cylinders containing No. 8 detonators are painted red all over
the exterior.

Marks I and II are obsolete.

Some Mark II detonators were converted and issued as Mark II*.
They may be known by the socket being coated with shellac varnish.
They are to be used for instruction only.

Detonator, Electric, No.9, Mark IV.—The head is of ebonite,* with
a hemispherical top. The lower part of the head receives a brass
socket attached to a tin tube. The conducting wires are of three
strands of tinned copper, which are easier to mauipulate than
a thicker single wire. To the ends of these, which fit into
the head of the detonator, are soldered two short tinned copper poles,
flattened to prevent them from tarning round after they are tixed and
%0 breaking the bridge.

® When a sheet of caoutchouc, or india-rubber, is allowed to remain for some
lime in fuzed sulphur at 250° F., it absorbs 12 or 15 per cent. of that element,
without suffering any material alteration ; but if it be heated for a shoit time to
300° F., it becomes vulcanised, and when still further heated is converted into
the black horny substance called vulcanite, or ** ebonite,”—Bloxam’s * Chemistry.”

(5581) H

Col)urs,

§ 3488,

No. 8 de-
tonator.
§ 6548.

Paint.

§ 6548.
§ 8332,
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§ 5212,



98

Detonator No. 8, Mark III.
For Instantaneous and Safety Fuze, Land Service.

Scale, full size.
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Fulminate of mercury, 34 grains.

Shellac putty.

The two solid poles thus treated are dipped into hot gutta-percha
cement, and forced down into the holes piepared for their reception
in the ebonite Lead. Wken cool the conducting wires are twistcd
together above the head, and whipped near the head with black
thread. The two poles above-mentioned, project about -1 inch beyund

s e —



99

the bottom of the head, and are ‘25 inch apart at the ends. They are
connected by a bridge of fine platinam-silver wire (‘21 grains to the
yard) ; the ends of the bridge, which has the usual Naval resistance,
being carefully soldered with pure tin on to the flat ends of each pole.
Round the bridge is a priming composition, prepared by mixing
intimately two parts by weight of gun-cotton dust and three parts of
mealed powder. This composition is separated from the fulminate
by a thin brass cup having a small hole in the base covered with
paper attached by shellac.
The tube contains about 32 grains fulminate of mercury.

The head and shoulders are varnished yellow, the tube red. Colour.
Detonator, Electric, No. 9, Mark IV.—Low tension, Naval.
Scale, 1.

Copper wire coated with pure tin.

T TT T TS T e mGLEeSEHLONT 'IV.LOJ."_"""""":

Poles, coated with pure tin.

Platinum silver wire, *21 grain per yard.
Composition primirg.
Fulminate of mercury, 32 grains.

% Shellac putty.

Mark 111 differs from the above in having the wires and poles not §§ 3014, L30.
coated with tin, and in baving the bridge attached with ordinary

solder, w hich was foaud liable to set up chemical action, crusing the

bridge to become disconnected electricully from the poles. o

(5581) H 2
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Detonator, Electric, No. 12, Mark IV, L, Low Tension, Submarine.
Scsle! full size.
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Marks I and 1I are obsolete.
Detonator, Electric, No. 12, Mark IV. (See cut.)—This detonator
resembles Detonator Electric, No. 9, Mark 1V, in construction. The
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general electric arrangements are sufficiently shown in cut. It con- detonator.
tains about 35 grains of fulminate of mercury. § 7007.
The wire bridge is made of an alloy of 10 Ir. to 90 Pt. and has
the usual resistance for submarine fuzes of ‘325 ohm.
The head is painted white, the shoulder blue, and the tube red. ~ Colour.
In the Mark III the fulminate of mercury and priming composition § 5242
were separated by a calico diapbragm. In the Mark II the wires and § 3446.
poles were not coated with lin, and the bridge attached by solder.
A number of detonators, made to meet urgent demands, are known § 3446.
as Mark I, and differ from the pattern above described in having a
small piece of gun-cotton yarn tied round the bridge; the latter is
surrounded by fulminate of mercary, no priming composition being
used. This made the detonator too sensitive for use with the discon-
necting apparatus: see No. 16 Fuze.
The existing store of this pattern will, therefore, be used up for
observation mines; that is, those mines which are fired by the action
of an operator, as opposed to those which are fired automatically.
Detonator, Electric, No. 13, Mark I[.—This detonator is used in No. 13 de-
field and siege operations in conjunction with low tension exploding tonator.
apparatus, for exploding charges of gun-cotton. ' § 5242.

No. 13, Mark II (Land Service).

Scale, §.
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It con ists of an ebonite head and body, tin tube with brass
shoulder, and two insulated wire terminals. The bhead is hemi-
spherical, and two holes are bored through it to receive the conducting
wires; these are of tinned copper, three-stranded, being easier to
manipulate than a thicker single wire. To their ends, which fit into
the head of the detonator, are soldered two short copper poles, the
latter heing flattened to prevent them turning round after they are
fixed, and so breaking the bridge. The two solid poles thus treated
are dipped into hot gutta.percha cement, and forced down into the
holes prepared for their reception. When cool, the conducting wires |
are twisted together above the head, and the ends bared for the
attachment of the wires from the battery. The poles above-mentioned
project ‘1 inch beyond the bottom of the head, and are ‘25 inch apart
at the ends. Tuey are connected by a bridge of thin iridio-platinum
wire, which has the mean resistance of 1‘05« laid down for Field
Service. A small piece of loose gun-cotton yarn is tied on the
bridge. The tube is filled with 37 grains of fulminate of mercury,
which also extends into the shoulder and completely surrounds the
brid)ge. The bottom of the tube is closed by shellac putty. (See
cut.

The head and shoulders are painted white, and the tube red.

In the Mark I, the wires and poles were not tinned, and the bridge
was attached to the poles with ordinary solder.

Fuze, Electric, No. 14, Mark II.—This fuze is used in field and
siege operations for exploding charges of gunpowder, and for instruc-
tional purposes.

No. 14, Mark IT (Land Service).
Scale, {.
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The. fuze’ consists of body, primer, and two insulated wire ter-
minals. The body is made of beechwood, fitted with two copper
tabes or eyes, passing laterally through the head. Into these eyes
are fitted the bared ends of the insulated wires; they are jammed in
position by two small copper wedges. The eyes communicate with the
interior of the body by means of two small copper wires which pass
over the head and down through a plug of gutta-perchy in the axis
of the body, being thoroughly insulated from each other throaghout.
The ends, which project ‘3 iuch at the lower part of the body, are
connected by a bridge of iridio-platinum wire, which has a small
piece of gun-cotton yarn tied upon it. The fine wires are passed
diagonally through a small piece of cork, so as to keep the poles,
between which the bridge -passes, ‘25 inch apart. The lower half of
the body is hollowed out, and slightly decreased in diameter on the
ontside to receive a brass cap, which closes the bottom. In the cavity
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