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HANDBOOK
FOR Tilt

9-inch Rifled Muzzle-Loading Gun
of 112 Tons.

GUNS.

Plates I ~ II.
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A few Ma.rk II guns have the same length of rifling as Mark I,
The different mnrks of guns arc easily distinguished from one another
by their external appcai’~iiiccas shown in Plate I,

~1arlz V differs from ~1tti’k 1V only in having the trnnnion~
0375 inch further to the real’ ~il oriler to reduce the preponderance~

(1689) A. 2
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VI.i lTD YLt VIA 11.1—y-~ ~ii 771’ ~
A certain number of Marks I to V guns have heeii fitted with new

A tubes with polygrooved rifling, and have been adapted for use
with the Mark Ill “high_angle “ mountings by having the cascable
removed and the trunnions adjusted to mit guides foe the gun
when in the mounting. The guides are not interchangeable, and
will be considered as part of the gnu. Brackets fitted to flie guides
for attaching the gun to the oil-buttbr are also considered part of the
grin.

In order to facilitate identification, the Mark VIA gulls will have
the original 11101k placed below the new mark as shown above, and
the original number will appear on the converted gun.

One gun designated Mark is similar to the Mark VI guns,
with the exception that it is fitted with brackets to suit the Mark I
high-angle mounting.

Vie
One gun designated Mark —1-—is similar to the Mark VIA gulls,

but is fitted with special guides to suit the Mark II high-angle
mounting.

The fIrst guns that were polygrooveii were designated Mark VI.
They were intended for use on what were then called “long range
mountings” firing at angles up to 350, These guns have been
superseded by those for high-angle fire (except in India), and are now
practically obsolete.

The l’tlnrk VIA, Via, and VIe guns are vented so a~to take electric
vent-sealing tubes. The vent consists of a steel coned bush, 154”
long screwed for 9” above the cone. It strikes the bore 25’ from
the end, and is at an angle of G~3’ with the axis, so as to be at right
angles to the conical chamber. The upper end of the bush is flush
with the exterior of the gun and is screwed to receive a removable
head, the gun being receaacd to allow of the head being screwed in.
This head is furnished with a hinged cover which is intended to
retain the tube when the gun is fired, and thus prevent the rush of
gas hnd consequent erosion of the vent. The cover is retained in
position when the gun is fired by a keep pin and chain. See Plato III.

A steel wrench is provided for removing the head of the vent
when necessary.

A brass cover is provided for preserving tile vent. The cover is in
two parts, the base ring being fitted to the gun round the vent-head
with a water-tight joint, and secured by fixing screws. The upper
part of the cover fits over the base ring, and is secured to it by a
bayonet joint on either side.

SIGHTS.
Marks I to V guns, when mounted behind shields or in case-

mates, are provided with two tangent trad one centre hind sights,
and three fore sights ; in all other cases they have only two tangent
and two fore sights.

The tangent sights aresetat an angleof 44’for correction for drift.
They are graduated on the face next the muzzle up to l5~,and fitted
in rear with a range strip graduated in yards for a full charge and
stamped with the corresponding M.V.



rflle dc~Iectionleaf for gulls mounted on land fronts is graduated to
10 30~left aud right.

For guns mounted on sea fronts, the crosslica.d is fitted with a new
patterfl deflection leaf capable of giving 2°deflection right 011(1 left.
The Teal has a vertical sight-blade of a height corresponding to a
mean length of about 1,000 yards on the yard scale and also a sight
noL~lioOd inch deep.

The sight—blade is intended foe use in conjnnction with the hiydro.
clinoinetcr, index-plates and readers, or any similar means of’ giving
elevation ; line only being obtained by the sights. \Vhien using the
sight-blade thic sight should be clamped about 1,000 yards less than
the estimated range of the ship, if the ship is approachtiitg and at th3
estimated range it’ the ship is going away, as by tins means the gun
can he laid for line at any time during the period the sinp takes to
move 1,000 yards.

The notch is for use when the elevation and line are both to be
obtained by rnertns of the sights.

The centre hind sight is graduated to 7~°and provided with a leaf
giving 30’ deflection left and right. It is hexagonal in sit ape. Earlier
patterns were graduated to 5°only, and the later design necessitated the
deepening of the socket in tile jacket of the gu~x. Where this altera-
tion has beencarried out tile letter ID hias beeii stamped in front of the
socket. The side and centre foresights ale similar to one’ another,
hut tile latter being i’ather shorter is not interchangeable with either
of tile former..

Each foresight consists of a pillar with i’emovable steel acorn, a
collar, and socket of gun-metal. The socket is permanently fixed
in the gull ; the pillar and collar each lock into it with a bayonet
joint, so thi~ttwhen once tlw sight is in its true position it cannot be
removed without first raising titus Collar and turning the pillar round
a quarter of a circle.

Guns ition nted on S[oncrieff carriages were formerly provitied
with reflecting sights, one nnrrov’ being fixed on the right truunion of
the gun, the other on the carriage. These have now been abolished,
rind the gun is haid with tile ordinary tangent sighuts, o~’by quadrant
elevation ~tiu1 ti’aversiiug ate. A ti’nruniou plate is secured to cacTi
trunnion by studs, flint on the i’ight trunnioit taking the place of the
bracket of the upper nulrl’,l’ sight.

i\iark VIA, Viii and Vie guns are not provided with any sights
they will be laid by e’linoiuetct’ lot’ elevation and by traversing me for
direction.

MUZZLE DERRICKS,

Muzzle derricks are provided for raising the projectile to the muzzle,
except in the case of guns mounted in casemates or behind ~liields, and
of certain stations where the emplnccmcnts ale provided with sunken
ways and, slide derricks have been approved to supersede the
former pattern. They are made of bronze mud consist of a hand
fixed round the chase at about 7 inches from thu muzzle and a derrick
secured to the band by two bolts. r

1
’
110

derrick lids a “ bridge-
piece “ which rests on tue gun supporting the upper ptvrt of tim
derrick which projects over the muzzle. The tackle should bQ
booked into the eye at the top with the back of the hook towards the
gun, and the point through the loop to prevent tile tackle from



6

shippin~. Tin Loud is secured to the grin iuy four screws, two
in the vertical and tlvo in the hiorizontal axial plane ot the
gull. The derrick shun Id be turned back on the chase after loading
and aTwars kept there when ~ot actually ill USC.

CARE AND PRESERVATION OF GUN AND FITTINGS.

The gun should be examined after filing 50 rounds with
projectiles.

The boi’es of uuus when not in use will he lacquered ; when
practice is being carried out they will be kept slightly oiled, to pre-
vent rusting. At the close of each (hay’s practice they will accord-
ingly be washed out and placed nailer metal, and as soon as dry
will be oiled with a greasy spOnge auid the muzzles closed with
tampeons.

When the practice for the year is over, the boreswill be lacquered,
the vents plugged, and all fittings liable to (lanlage by exposure,
removed.

The chinometei’ phaiies are not to be painted, arid should nevCl~to
cheaiied by fihing or by the use of brick-dust, &c. To clean them, USC
a soft rag and afterwards nih them lightly.

Where guns are mounted iii exposed positions the whole of I he
sights should be removed. and kept in store, the Itoh’s in the guri~
being filled with a plug of greased tow to keep out the lain nail dirt.
These plugs can he re~dtlyremoved lvhlen it is required to fit the
sights to the guns, and Iarticriiar attention should be paid to the
prevention of rust ui grit accumulating ju the sight recesses.

The set—screw’ for clamping the centre liind.sight, not being
removable from the gun, should be tested to see that it WOl’kS
freely.

The sigilts themselves should be kept clean, free from grit, ~nd
oiled the sliding leaf of the taiugcuut sights, as well as the jaekets of
the fole-siglits, should have free play.

The exposed portions of the .sigluts are bronzed if made of gun-
metal, and blued if of steel. rI~lnsis (lone to preserve them from cm-
rosion, and on no account ate these parts to be burnished or cleaned
in such a nianliel’ ~is to ieniove flue bronzing or bineing.

Elevating plates will be i’cnioved for transport, atld the holes in.
the gun filled by preserving sei’ews.

When the gaits are not in rise Die lanyard guide will be removed,
tOld the hole filled up with a pl’eServing screw,

Guns fitted for’ land service have the fi’ictioii tube pin liolco and
the hole for lanyard ‘guide filled luy preserving screws, and it is
advisable that thuese screws should he occasionally removed and oiled
to prevent their becoming fixed by rust.

All fixing screws should be occasionally removed and oiled.
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OARRIAGES AND SLIDES,

height of
axis of
gun in
firing
position.

Weight.
Diameter of trucks.

Front. Bear.—

ft. in. cwt. inehies inches
Carr~a,9e~.

Cusemate or dwarf, Mark I .... — 42’25 — —
*Mark II .,...,,,,,.. .... — 48’O — —

fcasemate — 36’S — —plngO ‘~dwarf — 38’S — —

p~O.~.Iconyorted naval .... — 44’O — —

Monerieff (withcounter-weight) — 530’O — —

ItMarkl ...,.... 9 6’5 416’Q — —
High inighe ~ ,, II .,.,.... 8 1O’75 — 21’S 21’S

,, III 6 6 333’25 — —

Sifter.

Ir?ar ............ 4 j~5 u74.~5 8~5 13’Oj side...... ,, ,, ,,asenla e.) to work within length ,, ,, ,,

(,singlo plate ,, S7 75 6’O 10’S
(“A” 5 9 97’O 18’O 24’Q
“C,” central ,, 110’O 24’O

Dwarf ‘.~“C,” side ,, 101 ‘5 ,,

I “1)” ,, 107’O ,, 18’O
~sing1e plato ,....... ,, 74’O 10’S 155

fMuu’kI .... 6 6 121’O 24’O 240
7-ft.parapet, “C “...~ ,, III... 5 IJ’21 168’25

I IV.... ,, — 21~74 21’74
Converted naval 4 1 ~30‘0 5 5 12 ‘0
CasemateE,O.C 4 9’S 67’5 19’S 13’5

IA”... 5 11 99’O — —

Dwarf converted E.O.C. 1,.’ D”... ,, 108 ‘5 —

Moncricif, Mark II 14 0 2726 30’O ¶30’o

* Formerly known as “Carriage garrison 35°,Mark I.”
t E,O.C. desigu. There is only one carriage of this desigu; it is mounted at

Fort Cumberland. It is for Mark VIa, gun.
~ R.C.D. design, experiiiientah. There is only cue carriage of this design;

it is mounted at Fort CuuiberI~uid. It is for 1~hIarkVIe, gun.
§ ThO.D. dciigu. Service pattern. For Marhc VIA. gucs.

Formerly known as Slide ThM.L. O’incli 35°,Mark 111. ‘There were only
2 mounting’ oI Mark II pattern, both at St. Helena; they have been altered to
Mark lU.

¶ The centre trucks are also 30 inches in diameter.



8

CA F~RIAGE, GARRISON, (CASEMATE OR DWARF),
MARK I.

The carriage consists of two wrought-iron brackets connected by a
bottom phate and a transom, and strengthened by two knce~staysat

-the In “double J)hato “ carriages, the brackets are ‘formed by riveting

‘in iron plate to enchi side of an iron framing.
In “sin~ic plate” carriages, the brackets are made by riveting a

plate to the~ontsideof an angle iron frame strengthenedwith a stay
of T-iI’on. No more of this pfittern will be manufactured.

A bracket is fixed to thin front of the bottom plate for the attadh-
iulent of the buffer piston rod, and two clip plates are bolted to the
sides, to prevent tire jump when the gun is fired.

Running-up Gear.

The carriage is fitted with .rollers and an eccentric shaft for
“ running up;” which is effected by levers inserted in sockets fixed
on the ends of the eccentric shaft. For “running back,” the double
block of a special tackle is fitted; and the running end of the fall
passes rounda bollard, which is turned by gear on the slide.

Elevating Gear.

There are two descriptions of elevating gear, viz.: the “worni
wheeh,” and “capstan head.”

The “worm wheel” gear consists of a worm on a shaft gearing
into a worm wheel which by means of two spur pinions, actuates an
elevating are pivoted ‘to the breech of the gun. Similar sets of this
gea~re:~tted-to each side of the carriage, and should be worked
tog~ther. A :meti4 index plate, graduated from 100 elevation to
‘6°deprcasiq~i,is secured to each side of tire gun, and a metal “reader
foruhide’x~plate“to each aide of the carriage, to show the angle at
-~hichthe gull. is lait~I. A plate, engraved with a yard scale calcuhated
for fuliehflrgc ~i’d height of battery above mean-tide level, is fitted
on to.thorearface of the index plates.

The “capstan head” gear consists of a capstan keyed to a spindle,
on the other end of which is fixed a pinion to gear info an elevating
arc pivoted to the gun. The spindle works in a bearing in the
carriage bracket, and the are is kept in gear by a metal friction
roller. The capstan head has holes in its periphery for the iron-
pointed levers by which it is turned, and it is clamped by a jamming
lever which screws upon the end of tho spindle. Thus gear is fitted
to both sides of the carriage.

‘When these carriages are mounted on the 7-ft. parapet “C”
slides, Mark I, a loop is fitted on each side near the trunnion bearings,
to guide the rammer ropes.
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CARRIAGE, GARRISON, MARK 11 (PLATE VII).
r[~hecarriage is a conversion from the casemate or dwarf carriage

already described, and is arranged to allow of the gun being fired at
angles up to 20°elevation.

It is lengthened by the addition of pieces riveted at the rear, and
the bottom plate is cut away for the gun to clear at the high angles
of elevation,

The elevating gear is of the oi’dinary worm wheel and friction
cone type already described, but tIn’ elevating are is of increased
length, having 30 teeth to give the requisite elevation,

These carriages are mounted on the 7-ft. parapet “ C “ slides,
Marks III and IV’, They arc not interchangeable on account of
having adjustable bufFers, in which one part is attached to the
carriage and the other to the shide nccessitat-mg adjustment.

CARRIAGE, GARRISON, R.M.Ej., 9-INCH, HIGH ANGLE,
MARK I (PLATES IX AND X).

The mounting is constructed to allow of firing at high angles of
elevation from 30°to 700,

It consists of a cradle (A), undercarriage (B, B), and ele-
vating and traversing gears, the whole being mounted on a live
roller ring.

The undercarriage is a circular platform, with tw~ side brackets
(C), tire sliding surfaces of which are bolted at an angle of ~0° with
the horizontal; on the upper portion of these surfaces the cradle
slides, and on the lower portion the recoil cylinders ‘(H)au~ i~olted.
A roller path is fixed to the underside, and rcvo1vyc~\~~
ring. Front and real’ clip plates formed to hook ~ i4\
~wcr roller path are bolted to tho platform, an~1~rceve~~~ia

The cradle consists of four steel castings bo~e~I~,~ether at
centre, and has bearings for the gun trunnions, abd~c o s -

recoil rams. A spring bearing is fitted on each side £~~--1o o
weight of the gnu, so that it may be easily and rapidly laid. On
fIriTig the springs au’e compressed, and the shock of discharge is taken
up altogether by the main trunnion bearings.

The recoil cylinders are of manganese bronze; each has two
chambers, one for the rain (J), and the other for the necessarysupply
of liquid and air. The two chambers are connected by a recoil valve
(P, P) and a raising valve (Q). ~fI~ cylinders are provided with
spring loaded valves, so that the recoil of the gun is resisted by an
equal force throughout. This force is estimated to be 1,700 lbs. rer
square inch on the recoil rams, and is obtained by compressing the
spring M with the nut V. About one-twelfth of a turn of the nut

- compresses the spring ‘011 of an inch, and varies flue pressure 100 lbs.
per square inch on the recoil rum. The springs are made 3335
inches long, and when compressed to give 1,700 lbs. per square inch
should measure 3’225 inches long.

- The cylinders are connected by three communication pipes. The
-pipe (F) is fitted to the ends of the cylinders and connects the recoil
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cylinders; th~pipe (C) is also fitted to thee cylinder ends, and connects
flit’ lower portion of the air eloinubee’, and a smaller’ pipe connects thu~
fop portion of the elianubeus.

Tii~ recoil valves (P, P) permit flue liquid to pass from thee
recril cylinders to flue air clianrbei’s, but not to pass back again
access to these valves is obtained by renuoving thio covers (R). For’
the liquid to pass back again when the gun runs up a l’aisiilg valve(Q) is provided, and this is regulated by the lever (B). Near’ the
miihul~of each cylinder eu the toj) side is an nil’ cork (II, II), and
a liquid level cock on the leCt hand cylinder, which indicates the
level of the liquid ~vhienthe gun is up. A filling cock (U, U) is
fitted on the bottom side of the right cylinder.

The recoil rains nrc made of manganese bronze, anti are secured
to the cradle by pins.

The travei-sing gear is actuated by a band-wheel (E), which
ti’ansmits motion through bevel pinions and wheels, and a vertical
slieeft to a pinion winch engages a rack fixed to the roller patIi.

Tue elevating gear is worked by the hand-wheels (1)), which
transmit motion through a traiu of spur wheels and pinions to the
elevating arc on the gun. The fourth motion shaft (N) is driven
by a friction brake of alternate steel and metal lilatcs contained in
the recess of the worm-wheel (Ii) ; thee friction plates arc pressed
into the worm-wheel by the spring (Q, Q) and nut (P), sufficiently to
ensure that no slip occurs under’ ordinary circumstances, but that on
the gun being fired sufficient slip is given to i’eduee the liability of
tire geen’ to damage.

The power required on cache hand-wheel to elevate or depress is
about 15 lbs.

An elevati~n indicator is fixed to tile left side of the carriage;
it is of the same pat-tern as that described for the Mark UI carriage.

A metal traversing arc is fixed to the floor of flue work; the
degrees of traverse are indicated by a pointer which is bolted to the
Platform.

With the carriage a loading trolley is issued of the same pattern
as that described for the Mark III carriage.

CARRIAGE, GARRISON, R.M.L,, 9-INCH, HIGH ANGLE, -

MARK II (PLATE XI),

This mounting is simiker in principle to the Meu’k III, but it is
the first one manufaetuc’cd of this typo, and is ace ordinary Dwarf C
slide, with side brackets built on it to support flee cradle and gun.
The cradle is fitted with two pairs of cylinders oir the hydro-
pneumatic principle ; the gnu is fitted with guides to suit flue cradle,,
and recoils about 27 inches in the direction of its own axis at ax~y
angle ; it is then returned to the firing position by compressed air.
The mounting revolves on a pivot block, about a centre pivot on six
trucks, and is fitted with traversing and elevating gear; a loading
stage and derrick being fitted to flue front part for convenience in
loading. The gun and cradle are balanced in the firing position to
allow of the gun being rapidly and easily elevated.

The recoil cylinders are in communicationwith four airchambers;
during recoil resistance is obtained by controlling tire outlet for the
liquid, and thee grooves on the face of the valves allow the air pres-.
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sui’e to return the glen after recoil. Au1~iustablevalves and inilicafors
arc provided for regulating the length of flue recoil, and flee necessary
tilling, au’, anti levelling ph rugs, cqualising pipes, anti drain coeks ore
also provided. -

Thee gun is elevated by ~vorrn-whueelgear, acting on a segment
keyed to flue leffleand trruiniori of thee cradle, aced is set. in motion
by baud-wheels (A).

Ate elevation indicator is fitted to flue u’igletsiele he’ack~tof flee
carriage, arid is of the same pattereu as that dcscu’ibcd foe’ thee MacIc
111 carriage, page 11.

The traversing gear is actuated by a ~vincle-heauedle(D) at thee real’
of flee caru’irege, and transmits motion througlr spur and bevel gear
to a longitudinal shaft withu piueioues, gearing with thee front and u’eere’
heft-hand trucks,

Thee loathing platfou’ni consists of two steel side plates, supported
by stays, arid fitted with a derrick, a lieendrtei), and a ladder for COic-
i’enience in mounting,

• The gun is loaded by means of thee rice-rick, which is fitted to
fake a tackle for lifting the charge, wincle is done by a pinion aced
.whcel actuated by flee winch-handle (C). The projectile can be lowered
by means of a lever on the loadiceg stage connected to the be’ake
strap of thee winch.

The pivot block is a heavy casting firmly secured to the cocuciete
by liohthiueg—dow’ie bolts and anchoring 1elates.

A traversing arc is fixed to thee flooc’ of thee work ; thee degrees of
traverse are icidicateil by a pointer’ whieh is bolted to the rene’ te’uck
transom.

CARRIAGE, GARRISON, R.M.L. 9-INCH, HIGH ~\NGLE,
MARK HI (PLATE Xli).

Thee mounting is constructed to allow of fii’ing at leigh angles of
elevation fu’om 20° to 700 ; flee loading position is 200 elevation. It
is capable of giving i’~°depression to enable thee gun to be depressed
wheeue not in action, but it is not to be flu-ed below 200 chcvatiou.

It coeisistsoface’adlc and under-carriage, flee whole beinginounteci
on a live roller ring. Thee cradle carries thee gun which recoils within
it. It is fitted with two pail’s of cylinders on flee hydro-pneuunatie
principlc~the recoil rams being fitted to thee gun by u1~eansof
brackets. It is mounted in flee undee’-cae’e’iage ote tr’tennious, aced is
so arranged that the gnu recoils in the direction of its axis at any
angle.

The cradle (a) is in two piecesbolted together, each half containing
apair of cylinders. The lower cylinders (5) in which therains (c) wou’k
are made of metal and contain liquid, thee upper cylinders (d) being of
steel and containing compressed air. The upper and lower cylinder on
each side areconnected by arear cap (e), which lens a filling cock (f) for
thee passage of t-lue air’ and liquid, a water-level cock (g), and a eat-off
plug (h). There is also ii recoil valve in each rear cap, and it is so
arranged that It can be adjusted to regulate the recoil (Plato XILt).
On firing, flee liquid is forced by the rum past the recoil valve into
thee air cylinder, thins furtleer compressing the air in it. A small
passage which is always open between thee two cylinders allows the
fluid to be. forced back by thee compressed air after recoil, and this
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aetin~ on flee base of flue ram retains thee guile to the fiu’iug position.
The ~ir’ and weuter cylinders oue either side ar-c connected togetleec’
by’ two pipes to eqieaiize flue air ~)i’eSoll’e, and to maintain one level
for thee liquid. Thee lower pipe foe- liquid, is fitted with a dunn—off
valve for- emptying flue cylindei’s.

The cradle is supported in tue cam-u-cage by ball beau-hugs wluicle
n-elnce thee leehoue’ofelee’ating or depressing. Thee casings (f) in which
thee balls rotate eu-c seepported icy screws imel disc spricegs ; on firing,
thec spe’iuigs ale ColeiprCSseel, mendl thee shock of recoil is tnhteie up by
flee ti’nnnion beam’ieegs of i~iecarriage, (lee balls being relieved by the
sp ten 0’5.

Tire uucder-cai-riage (j) consisfo of acircular platforne with two side
brackets to take flee trunnioces of thee cradle, A e’oller path (k) is fixed
to the under-side and revolves on a live u-oiler ring. Thee racer (1) is
se2ured by bolts and plates to thee concrete of thee work. Fe’onf and
rear chip plates of steel are bo1t~d to thee platfou-eee and engage a rim
formed on flee racer.

Thee elevating gear is fixed to the front of thee carriage. It con-
sists of two hand wheels, (-eli) one on each side of flee ee’oss shaft, in thee
centre of which is keyed a mite’e wIled whnele tt-ansmits motion
thm’ouglu a sirni1ar wheel to a woe-ui which gears into thee elevating
nec (n) attacheed to thee cradle. An elevation indicator’ is fixed at the
heft side of thee car’i’iage, flee angle of elevation or’ depression is
indicated - by a gi’erthrated den-i plate, ice thee centre of wheiele is a
poiiter actuated by a denier which i’rrues en age’oaved plate attached
to thee trunucious of thee ce-adle; f-lee decide is in two pieces eonnecterl
by a screw coupling and a box spring, the screw coupling is to
r’e,~ulatethee length of the chain, and thea box spring to keep it taut
after adjustment.

rfj.aversiflg is effected by two distinct gears of thee same pattern,
oiee on each side of thee carriage. Each gear is worhcerl by a hand
wheel (o), wleiche tc’ansneits motion thim’oughe bevelled whecehs to a vertical
shaft (p), at flee lower end of wheiche is a pueieon to gear’ into a traver-sing
rack fixed round the u’ohler path. Metal arrow plates indicate thee
dii-eetioue of traverse. A metal ti’aversing arc us fixed to the floor of
thee wou’k, and the degrees of traverse are icedicated by a pointer, (r~
whuiche is bolted to thee fe-oiet of the platfoi’m.

With each eae’r’iage is issued a loadiueg trolley, which consists of a
light steel framework on four trucks. Tue trolley huas an angle of 200
to suit flee Ioadiueg position of flee gnu. Thee projectile is lucid on tho
trolley by a pr’ojection which is forced up to its work by a spring
during transit from the magazine. On raising a lever, thee projection
is drawn away from the projectile, which is then free to be rammed
heouce.

CASEMATE SLIDES.

Thee slide consists of two girder sides connected by two tran-
soms, two bottom plates, a top plate, and a diagonal stay; it has also
four- ti’uek brackets which are bolted to flee undcr’side..

The hydraulic buffer is fixed to the slide by two holdimug down
bands. It consists of a wrought~iron*cylinder witlr piston rod and
piston. The cylinder is closed at the front by a cast-iron cover and
Ilango, and, at the rear by a cast-iron cap. A stuffing box is formed

* In future nianufifeturo these cylinders will be of steel. -
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in the covee’ foe’ thee packing, whiche is tightened up by a metal gland.
Theecy-hinder is t feet 5’37Z inches long, aced 8-07 inches diametcu-; the
piston is 804 inches diameter, and head four circular leoles cache 1 inch
diameter, but oeic of these lens beeuu plugged up.

Thee quantity of oil reqnir-cd for the buffer is 12 gallons.
When the cae-i’iage is “ run lip “ tire piston is drawn up close to the

ft-omit cover, Oct flu-ing flee grin thee velocity of tire piston is resisted
by the fluid, wheiehr can only pass tier-angle thee holes, and thus cheeks
thee recoil.

A zinc pan to catch thee drip from the gland is suspended ire front
of the buffer.

Ti’aversing each limiting Buch Gua~’s,
Thee “ traversing cued running back “ gears, consist of a eoinbina-

(ion of common tooth gearing, wluehe acts directly on flee two rear
trucks of flee casemato slide, and traverses it right or left as
desired. Thee “running back “ gene-, is part of thee traversing gear,
conibeinerl withu a revolving bollard, and special tackle.
These gear-s aro worked independeeethy by means of a clutch

pinion, which connects or disconnects fleecer as required.

Reae’ Gear.
“ Rear gear’” slides are worked from the rear with one winch

luandle.

Side Gear.
~ Side gear “ slides ar-c worked from thee side by two winch

h~m1leson a cross shaft at tlee rear of thee platform.

Gear to woe’h v-it/tier Length.
“Gear to woe-k witleici lengthe” is similar to thee side gear, lint flee

cross shaft is fixed sufficiently far forn-ai’d to prevent the winch
handles projecting beyond the i-ear of (ho slide.

Central Gear.
Ci Central gear” is similar to that for “working withein length,”

with the cross shaft fixed near the centre of thee slide and connected
to the rear gear by a short longitudinal shaft.

Fittings.

Thee slide is fitted with brackets for thee side arms and iron-
pointed levers, and a evater-tueck for the sponge head. A pointer is
attached to the rear of the slide, which points to a graduated arc let
into thee floor of the work to indicate the angle of traverse.

- DWARF SLIDES.

The dwarf slides are the same in general construction as flee
cascmate but are of greater height, this being obtained by the inser-
tion of plates and packing pieces between the truck brackets and the
side girders, and by tire increased diameter of (leo trucks.
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The fittings are thee same as for’ thee casceeeate, witle thee addition of
steps wiejele eec-c fixed on each side.

On flue Dwarf ‘‘ A ‘‘ cut additional side step, 3 feet 6 inches long by
10 inches wide, is fitted to flee existing side step ore thee right side to
facilitate the r-eading of qieeedr’aut elevation by thee elevating number-.

Thee traversing gear foe- thee Dwarf “A “ is sineileir to thuo i-ear’
gear” desce’iherl for the casenuate-

On time Dwarf ‘‘ C “ flee fm’ont and u-ear frocks ace flee left aide are
geared arid connected by a longitudinal shaft with bevel wheels and
pinions, and arc workeLl fronr thee centre or side by a ce’oss shaft
fitted with winch hearedhes.

On the Dwarf “D “ the leant trucks are gent-ed hysaitable wheels,
and arc connected by a shaft to thee gear at the i-ear’ of flee slide.

- E.O,O. SLIDES.

There arc a few slides mounted at out stations, constructed ace
the Elswiek prettee’n, ihe eluief pecuhiae’ity of which is that it bets but
theme trucks, one in front and two in rear, The front fe-rick is lae’ger
in diametee’ (luau flee otheem’s, and is placed at r’ighet angles to the axis
of the slide. These shidc’s were originally fitted for thee Ehswick
cornpr’es.sor; bitt this has been superseded by the leydraulic buffer.

Some of these slides heave been converted to thee service patterns
of Dwarf “ A “ need “1) ‘‘ pivot, but are 2 inches Imigleer.

SLIDE FOR SINGLE 1>LATE CARRIAGES.

The general conste’netiou of these slides is similar to (heat of thee
slides for’” double plate cae’e’iagcs” already desci’rbed, from wleichr they
mainly differ ice the width betw-een the sides and in leaving trucks of
smaller diameter’ rend cousequeuethy hoeeger te’ieek bu-ackets to raise thee
slide to thee i-eqeeisite leei~let. - -

Single p1at~eeu-i’iages ar-c not suitable for’ double plate slides.

CONVERTED NAVAI~MOUNTING (PLATE VIII).

Thee carriage is of single plate construction. It is fitted with a
“ capstan hecad ‘‘ chee-ating gear, arid with a flipping gear’ for runnielg
up oe’ back. Thuc nipping gear consists of a movable block, connecied
by links to rue eccentric whicle is actuated by’ a lever on the outside of
(lie carriage. Thee block engages an endless cleaiee on the slide,
which is woe’ked by a sprocket wleeeh tue’ned by suitable gearing at
the reae’, so as to run (hue gun up or back. This gear is fixed to cache
side of thee cae’e’iage. The eccentric axles for the rear rollers fit ice
hexagonal sockets r’eveted to a connecting bar; thuis bar hens suitable
leoles for two iron poented ievee’s, arid is prevented fe-em going too-far
forward by two iron stops, w’leichu are fixed to thee bottonr plate of the
cenTenge.

The carriage n-as originally fitted witle comnpressor gcae’, but this
is superseded by a Ieydr’auiic leaffer in tension, whiehis fixed. along
the underside of tire carriage by an iron band in fi-ont, and a metal
bracket at the rear, the piston rod being.secured to the br-east of the
slide. - - - - - - - -

r
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buffer consists - of a steel cylinder 607 inches ieitei’nai



diameter, aced 6 feet 3-375 inches long, fitted at creche emucl with a
wrought--ion cap. A st-ut-hi !eg box is foe-cued ire thee fe-curt cap, aced
fitted wit-h two metal glands for’ thee cotton and lordlier prrckemegs.
Tire piston rod is 25 inches diameter-, and 7 fc-~t4 inches long It-
screws imuto thee piston, wide-be i5 605 inches eliancefer, end hires four’
holes for’ thee passage of tire fluid, each met which is 05 mole diamreetec-,

i’hme act-ion of this buffer’ is thee convec-se of thee coeeepeession bee 17cr,
viz. :—Wiipue fire gun is ire flee tie’ieeg vositiome, tlee piston rod is ieoerue
in the cylinder. During recoil thee piston mod is drawn out, rered (lie
fluid passes from flee front to the rear of the piston.

rfl
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slide is altec-eel from 2~to 40 slope. It is strocegiheered by
iron plates fixed to flee breast riced top, also by a- steel plate riveted
along each side of botle girders.

Two pivot joints ace bolted to flee top, to wheiche a pivot bum’ is
attacieed by steel phes, flue froeet of the pivot bar being secured to a
pivot block by- a steel plug.

Bottom plates are riveted to thee girdee-s for thee rettachiceent of the
truck brackets, between cache pair of’ which two ic-ole tr’ueks of equal
diameters run.

Thee travem’sing gear consists of a pinion need shaft, trei’ieed by a
crown wheel which is set iii motion by a pinion worked by a wemeehe
handle at thee side of flee slide.

Two footboards for use wluen laying thee gun cure fixed unside thee
slide at tire rear’.

SLIDE, 7-FEET PARAPET, “C,” MARK I (PLAT1~VI).
Theis slide is tire Dwarf “C ‘‘ with a loading stage couch dee-rick

fixed to thee fe-ont, and thee ti’avte’sing gear’ rcai-i-anged, so (leaf thee
gun can be loaded and traversed froeue a sunkeee way.

Loading Stage.
Thee loading stage consist-s of two aregle ic-on supports bolted to

the front of flee slide, ore the top of which a wooden floor’ is heeid.
Two steps arc fixed to each side, arid four’ struecleiomus with hand c-nil
ret the front.

Two steel derrick ler-ackets ar-c fixed to thee front of flee slide (one
at cache corner) in each of wleich Lice pillar of a hoadiecg derrick c-evolves.
The derrick is hinged t.o thee pillar so tieret it can be folded down
under’ cover. The top of the pillar is fitted with ci cutchu to fix 1-ice
derrick in position while loading, arid a cheek chiain to prevent it
falling too far forward wleen not iii use. The dcre’ick bracket is fitted
with a projection to hold the snatele block of the ]oaelieeg tackle.

Traversing Gear.

In the traversing gear, thee cross shaft acid short longitudinal
shaft are removed, and the gearing at flue rcac’ slightly merodified acid
supported by a long bracket, so that it can be worked from thee semukeci
way.

SLIDE, 7-FEET PARAPET, “C,” MARK III (PLATE VII).

The slide is a conversion from flee dwarf slides already described.
is strengthcncd to withstand the downward shock of discharge by
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two longitudinal gie’dei’s riveted to tire under-side of the existing side
giviler’s.

Lye tlee’rrst blocks are furtirer fit-ted to thee render-side of these
gie-rlers, reheat midway betweere flee front and c-ear c-acer’s, to assist in
sustaining tire slrock of recoil. Each block consists of ci wooden
block faced evithr an ie’orr plate on the underside, and fitted above
with a cast steel bracket, on flee top of which i’evolves a capstan head
for actuating a scr-ew, working in a tierenid cut in a steel casting
fixed to thee slide. Wheen thee capstan leeads ar-c turereci, thee thrust
blocks are forced down on sweep plates bohted to thee raeliah arms of
thee racer’.

Tire slide is fitted at the front with a box girder, which with tire
tiurust blocks takes the downward shock of recoil. The front truck
axles are cache fitted with levee’s, thee outside ends of which ae’o
prvotecl to a lim-acket e’iveted to thee slide, aced the inside ends are
joined in the cerrte-o by a connecting block, When it is required to
traverse the slide, thee coceneetieeg block is forced down by a screw,
winch is turned by a capstan head actuated by hovers, theus raising the
slide need bringing the trucks into play.

Thee racer is fixed to thee top of a bedding plate, which is con-
nected by eight radial arena to a ring fitted over the pivot block.

l’lee slide is provided with two compressioel buffers, fixed along
flue gii-dee’s at thee rear of the slide ; they are fitted with taper’ bars,
wieicle gradually chose apeutuees in the pistons to give an ripproxi—
matehy constant pressure due-meg recoil. ‘(‘he ‘eren of apertures in thee
pistons caei be altered by turning thee pistoui r’ods througle an angle,
so (heat flee resistance to the flow of thee icqued may be adjusted to
suit varying charges. Thee piston i-ods are connected to thee ear’rirege
by brackets, arid are turned by euccans of a connecting bar, which is
attacleed to their front ends by short levers; a gi’aduated scale is
fitted on thee front transonc of thee carriage to indicate thee aenount of
thee rrdjustmcert made. ‘I’lee adjustment of the buffer for varying
ranges will he in accordance with flint hard down our page 54. Great
care must be taken after’ cache adjustment to fee’mly secure the
clamping rent of thee adjusting gear’.

A fixed loading stage and rear’ gear for’ sunken way are also pro-
vided of similar design to tbnt described for the 7-feet parapet slide,
Mae-k I, on page 15.

SLIDE, 7-FEET PARAPET, “C,” MARK IV.

Theis slide is the same as (leo Mar-k III, except thrat the trucks are
coned and thee thrust block round instead of rectangular, so that
the slide can lee moueited on ~Iajor Clark’s combined pivot and
racer.

RACERS.

The racers are of wrought-iron. In section they are 2’25 inches
deep by 2’875 inches wide, with a flange O’75 inch deep at the bottom
of each side.
• A stop in the form of a ~-inoh screw, with a head 1 inch diameter
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anti 1 inch leigh, is screwed in the end of (ho racer, to prevent flee
slide running off.

For thee converted naval mountings tire racers nic flat on tire
surface and rectangular in section.

The 7-ft. parapet mounting Mark IV iras a i-acer of the same
section as the 10-inch service racer. It is fixed to the top of eight
flanged radial arias, wleeeh are flu’nehy bolted to thee pivot block. 0cc
tire top of the radial arms a steel sweep plate is bolted, on which the
thrust- blocks of (hue slide bcar,

The leigh-angle mountings, Marks I and III, are mounted on a
combined roller path, clip ring and tr’aversiug rack. Time Mark II is
mounted on a pivot block th which is fixed a steel racer of special
patterer.

Radii of Racers.
Froert. float’.

Pivot. - ft. in. ft. in.
“A’’ .,. .,. ... ... ... 6 3 16 6

A” (Elswiek pattcruu caseuceate) ... 5 5~ 16 6
“C” (cc nt-u-c) .,, ,.. ,,. ... 5 5~ 5 5~
“1)” ... .. ,. ,. ,,. 9 0 2 3~
Convec-ted Naval •. .. ~.. 5 1 13 6
7-ft. parapet, “ C,” Marks I, I II, and IV. 5 5~ 5 5~
Higle Angle, Mark I ... . -. ... 4 9 4 9

,, Mark II ... ,.. ... 5 5~ 5 5~
Mark III ... ... ... 4 4 4 4

HAN DPOSTS AND SIGHTI1~G STEPS.
A hand post and sigleting step are fitted to the m’car of cache

slide, to facilitate firing at moving objects. These fittings will form
a standieeg place for the Gun Layer wleero ice ivihi be safe from the
recoil, arid from which ho can look over the sights aced signal to the
Gun Captain where Ire i5 cue thee target, after the comniand
“Commence Fie’irmg,” from thee Group Officer. These fittings will not
be suitceblu for- slides withe c-car trnvei’sieig gear, or where the clear-
ance betrvcecr thee recur of the slide and 1-lie piers is very limited.

ARCS, TRAVERSING, ANI) POINTER.
To indicate the angle of le’avee’se; a pointer’ is attached to thee rear

of theslide, which points to agraduated arc let into thee floor’ of the work.
Thee arcs which are of metal, cast with figured grredtrations, are of

two patterns.
Thee flu-st pattern is graduated from 00 on (leo left to thee gr-catest

possible angle of travee’se on tTro right-, but ire casemated bretteries
thcey are so graduated, (lent whecri any two guns are parallel their
poiuutei’s will ieedicate tire same gr’adueetfoce~. In this case eriso, thezeros ae’e on thee left, acid arc so placed as to indicate lice extreme
right hand line of fir-c of thee battery.

Tire second putterer differs front tire above, in being made in two
sections, with tire graduectiotes me clue sectiour, and thee figures on the

• (1689) B
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othuci’. Thcis system rendeca -thee half acud quarter deglees more
disticrct, aced enables tire zero licee oi thee ar-c, \vhiclr in cell new woc-k~
(easeccrate on’ otluerwise) will be ice thee direct-ion of true north, to be
trudy laid, and thee figured section crc-ranged to eoc-r’espond.

~Iidcs mounted in works fuc’nislrecl wit-hi tins arc, will be fitted
witle a new pattern pointer, whcicle slides iii f-leo hoops of a metal
bracket, and is SO iurc’aueg’ad theect it ca-n be raised cep, aced lucid clear of
any casnal obstruction on thee woe-ks, by means of a pc’o,jeet ion on ifs
side. Thee point-er bracket is bolted to mc knee bracket., which is fixed
to thee slide by bolts.

MONCRIEF1” MOUNTING (PLATE XIII).

This momintieeg is constructed for’ hoading cicidor’ covet’, seed to stor’e
up thee force of i’ccoil for’ u’aisieeg theo gem to flee over lice parapet.
For tins purpose thee gun is placed in nec “ elevator,” the otleer end of’
which is fitted with a heavy eoeeeetereveiglct. The ‘‘ elevator “ has
a rockieeg movement on the slide, and when c’ehciaseel by a retaiue-
ing gear’, immediately lifts thee glen to thee firing positioee.

On fining, thee force of recoil overcomes the inertia of tire counter’-
weighet, and br’ings thee gum down under cover of flee parapet, whom-c
t is leeid by the retainimeg gear- until ready for raising.

Rutaceetug Gear.
Tire ‘ retaining gear” coersists of ct rack on cache side of flee slide,

attached to thee “ elevator’” by a conriecticeg bar. Tine e’aek works ice
a guide aloeeg flue top of thee slide, and gene’s iceto cc be’ake drucee
whiclr is fitted with a ratchet aced paevl~,so (heat it eaee neove in one
direction while tire gun recoils, but is leeld hr flint i)osit-iofl rent-el
released by relaxing thee brake baird.

• Bie~o!eu~~Gear,

Tlee “elevating gear” is fitted to thee slide and nttacleed to
tire gun by connecting e’ods. Thee coceuicctieig cods rreove in a guide,
one cued of which is pivot-eel to a suppoe-t, tire otleer end l)elieg fitted
with an elevating arc, which is act-meat-ed by a pieliome. Thee pinion is
keyed to a shor’t sleaft, (Ice othec’ end of which passes through the
r’iglet girder of the slide. need hers ceheole it a woe’ni wheel wleichc is
worked by a wor’m shereft, fixed c’ei’ticuelly to thee side, and (ui-reed by
a hand wheel. The worm wheel is recessed oret, aued fitted with tw-o
friction cones, which (e,~allowing a cen’LciIiu runount of ship, prevent
damage to the gear’ by the shock of discharge. Arm index icicle is
attached to the fr’ictnorr conic, the zero of whuiche coiercides with a
pointer on the slide, wireri flue grin is laid rut ‘‘ point blank.”

Thee slide is fitted witle six tracks, tirose at the eeeitr-c and rear
beicrg of (lie same radius, The trucks rumr on sweeie plates, nmid the
center ones are fitted with suitable gear for’ (raven-sing tlee slide,
whicln revolves round a east-iron pivot block.
• An iron trouglu is fixed cinder’ thee slide to c-eecivo a small two-
wheceled truck wleiehe cac’e’ics thee projectile.
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A loading chain for lifting tire pe-o eet~leis ar-eirngcd to j~a~sroumed
siceaves fixed in tue coivnterweigiet, and is wor-ked ~i-omuia bayed flx~d
on tIre right side of tine slide,

ft icc.
Heiwlct [to centre of gnmr tir-imeg posit~oir .. 14 01,, ,, loading position.. (3 1l-~

Ifc’orct- .., ,., 11 10
• Radii to centre of trucks < ccirtro ... ,.. 6 ‘2

rear .., ,.. (3 ‘2
Weio’let, J eeei’ringc aced conncterweighit ,,, 530 ewt.

• “ 1. slide ,,, .., ,,. ,,. ,,. ‘27’2~cirt.

CARE AND PRESERVATI ON OF MOUNTINGS.

When mountings are not fe-eq tecurthy used, thee movable parts of the
(clevatiueg aced ut-Jeer’ gears will be rencoved cund placed in stoe-e, where
thee bright parts of thee iron work will be well coated u-it-h “ Field’s
grease, No. 3,” to preserve tbeni from rust-.Thuese parts will be theoroneghely cleaned and 1ihcrcecl in position, at
least once in fierce moieties, to see (leaf they cure inn pc’op-u’ woe-kiccg
order. All gears shouldi be worked niece a week to eeisue-e tleenr becuig
in a workiueg condition.
If the paimet is rubbed off eury part of the mounting, the picice

sleorehd be patcited oven’ as score as possible to P’~’0~~rust,
A theorongic cleaning and hirbu’icaticig of all standing working parts

must take place emcee a micocethe. Lu Otis clcaiciurg, all clotted1 grcreso
roust he removed wlcee’e visible, by scr’apiucg, and flee par’ts wiped
with an oily rag. Whim-c neoucetiungs al-c much exicosect aced liable to
ruccrecuuhtete dust or seemed, tlcev sheoecld not be left with iruicli grease
or oil upon thteuii, but- only sothicieret to prevent rust, foe’ w’huiclu a very
slight film will suffice.

Wheecrever aced ii hrei’evci’ fi-eshu I ubc’icaeet is applied, thee old
should first be wiped or’ scm-apeut off, acid thee pae’ts well wot’kcdl to
distc’ibeete thee freshr hnhricamrt Ijefoe-e ieaviicg (Item.

- It lens been found, u-specially in exposed positions, tinat a heard
glassy coke of oil and sand, ac., will soneetinies foe-ecu between (lie
carriage amid slide, w’hiieh is likely to escape obsei’vation, being of a
semi-tn’anspareuet nritice-e, ateel er’hiche iieduees vioheirt recoils fe-one tine
very slippery surface it lcr’e.seiets. Srech a shine lens to lie hammered
off; its for-neat-ion is best guarded agaieest- by leaving as little oil on
(lee sliding sur’faees as possible wheci meat iii cm-c.

•\tvTleeer not in use, lice position of the cat-r-irege ninth ~fldo will be
frequently clranged to pr’cvent iniprcssiorus on (lee c-alice’s, tm-nicks, aced
racers, and to keep the slidircg faces clear.

During practice, the top of tine slide sheonidi be occasionally rubbed
with a slightly oily clothe to pr-event seizrire.

Before fer’ing or drdl, car-c should be taken that all mets and screws
are pr’opec’lytighetencd rep ; (leaf all woriticeg parts ar-c in proper’ gear’,
and f-brat all friction conies an-c accurately adjusted and are not
jacnmccl.

Pae’t-icrclar attcmetioni shnouid be paid to thee clip plates, the bolts of
which tend to stretch amid tine-ow- undue straice ocr f-lee gee ide plates.

If a mint or screw be removed, it should be shighthy oiled beforo
being replaced, and a few (eu-us giveer to it by- hand before using the
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spanner’, to prevent daeurago by the threads erossimeg. A burr en the
tlnecads of a scn’ew will prevent it being screwed bionic; a burr can be
easily removed by means of a file, A harnnrer should never be used
to tigicten tip screws or nuts. -

Particular attention will be observed wiren removing or adjusting
any gear not to indent or damage tire component part-s by rough
rrsa~e;a hammer should never be used unless witin a piece of wood
or’ bc’ass to transmit the blow.
Rohlers and trucks will be removed and the axles properly cleaned

and greased before replacing. Thee front trucks arc removed by
rrenning the carriage back and lifting time front of the slide by
inydrauhic jacks sufficiently Inigh to take the weighnt off tine trucks;
care will be taken to block up thee shide before removing tIne axles.
For the rear trucks, run the carriage up, place the jacks cinder the
rear block pinto, and proceed as for tho front trucks. Partjcuhar care
must be observed when replacing conical trucks that they are in
correct position, viz., with tine smallest diameter towards tire pivot.
Racers should be scraped and cleaned and well greased at the sides

where the truck flanges bite, to render traversing easy. Thee inner’
flanges of thee trucks slrouhd also be cleaned and well greased. The
(op of thee racers sheuld ho kept free from grease.

Care must be taken (leaf the pivots of mountiungs do not cause the
trrrck flanges to bear against- (lee racers. Where aec error in (-Ire
position of pivot or pivot- plate appear’s to exist, it sheould be at once
reported.

The clamping arrangemecets or fu-ictioee cones of ehevating gear
will be cleauced and slu’ghtlg oiled to prevent seizing.

Jamming levers and friction cones of elevating gear will be
tightened up by meaues of tire adjusting nuts, so as to allow a slight
ship in the gear on firing.

Iron-pointed levers and their’ sockets must never’ be oiled or
greased, but simply cleaned en prevent rust.

In lubricaticeg, the lubi’icatiuig holes will be cheaned out with a
-wire and filled with oil, care being taken to replace time small sce’ews,
the heads of wlciche must be kept brig/ct so a-s to be readily seen. -

A list of the oil moles in the mounting, stating their position and
how access is obtained to them, is to be hung up in each emplace-
ment, and none must be neglected. These lists cacr be obtained on
demand, (lee nature of (lee mounting being specified.
After filling the oil holes, (ice parts sleouhd be worked backwards

and forwards urutil flee oil .sbows our the shafting, fresh applications
of oil being made if necessary.

The (eeOc of all pinions and toot-heed wheels should be greased.
Hydraulic buffers should be carefully eznmirred before fie’ing or

drill, to see that the cylinders contain the requisite quantity of fluid
marked on the inscription plate, that there is no leakage at flee glands,
and tlrat tire piston rods are properly connected.
If a buffer lea-ks at thee gland, and tightening up the latter’ does

not stop the leak, the packing will ice renewed.
The buffers will not be removed, but will be kept- filled, nerd tire

piston rods will always be connect-ed up, except inc cases where gums
are found to be especially heard to run back, and such guns are
likely to be much used at drill, when officers commanding Royal
Artillery may order thee piston rods of such guems to be diseocenected,
provided such instructions be given as will ensure proper precautions
being taken to prevent thee guec taking charge in running up.
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To Fill the ]]uffer.’—Ruce the carriage up to (lee stops, take out the
sce’ew plug, and rest the gallon measure in fire hole; turn off tire
cock and fill the measure to the mae-k, (lien trer’n flee cock arid allow
the oil to run; repeat tire operation rent-il thee r’equiredquacitity is runin.
To renew the packing, run the carriage up, empty thee buffer, un-

screw the glacici, and extract the defective packing. Tallow well the
now packing, insert it in the staffing box, and tighten it up with the
gland.

Any drippings of oil from the buffer collected in thee drip pans
attaclced to the carriage or slide should on no account be used on any
part of’ the niachiinei’y of thee mounting, or acry of the gun fittings.

The carriages and slides will be disneoueeted and tire whole of thno
gear reueeovcd by ordnance mrm’tificez’s at the periodical painting, ennui
all parts cleaned, keys adjusted, bolts and mets tiglctcrced, lubri-
cating holes thoroughly cleaned, the trunnion holes greased, and all
parts properly lubricated, and any slight defeet made good before re-
assembling the par’t-s.
Whenever any parts are found broken, defective, or deficient,

which cannot be renewed by the nrtiflcer, fresh parts should be de-
manded at once. Any damage occurring at drill or practice shoului
be at once reported, with a view to its being made good without
delay,
In all correspondence and report-s relating to carriages and slides,

their exact naturàs, marks, and register numbers should be quoted,

9-inch, High Angie, Mark I.

If thee recoil cylinders leak at tire ram gland they must bo
tightened up; if this will not stop it- the packing must be renewed or-
more added. The glands are packed with an L leather and hydraulic
paekirrg. The leather is intended to keep in thee higin pressure, but
as it will not hold against low pressure whmilo thee pressure is being
got up, the outer hyth’aulie packieig is added. The outer packing is
made deep ereougle to hold (lie high pressure imr case of emergency
until a new leather can be put in. If a new leatlcer is to be put in,
the recoil rum musIc be disconnected from the cradle. To do this it
is necessary to leave the gun nearly in (Ira firing positioci, and to
support it safely by skidding under’ the carriage. The pins connect-
ireg the rain to the cradlo must- (been be taken out. When tire ram is
clear of the cradle thee rings cend old heat-leer can be removed and a new
heather put in. Gr’eat care should be taken in entee’ing (ice leathers to
see (heat the edge enters properhy witlrout being damaged. After re-
placing time glands and packings, open thee raising valve gently, and
the rams shouhd (lien cater their sockets hi the era-die where they
must be secured by the pins. Remove tlee skidding supporting thee
gun and crnedle, after taking the weight off them by letting flee gun
i-iso a trifle more.

The gland of the spindle of time raising valve can be repacked
without blowing out the compressed aim’ franc thee recoil cylinders as
tine set-ow (lie-cad is on tire inside or below the ~eaeking. Before tire
gland nut and r’ing can be withdrawn to get the new packing in, it is
necessary to take off tire guide are, and tine valve lever’ disc from thee
spincdle. En replacing (lie wired and lever care must be taken to see
that they are in the same position as before, or’ if time valve has worn
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down so fLeet tine lever is nut- flee end of its stroke Incfoe-e flee valve is
fairly smut, tine ~hiscnmay be nrclvamecL-d nncotliee’ hole,

Tine carrinoc is anitoninrtic ice its action ascending into firing posi—
tiomr imnmeiiintely after firing. If tlue raising valve is closed thee grin
will cemaiee mr the down positiomc tuft-cc- firitug. If the gun is in the
fim’ino’ positiocc, ~nd it- is desired to bring it dowmn again withoutfir-ing,
thee i~qreidmust- be r-unr out of the cyhindee’, which will allow thee gun
to descend gently on to the buffers.

To charge thee recoil cyhiceders, perruip inc about 12 gahhons of liquid,
but the exact- amount is better ci-giehated by the air cocks. Tire level
is coeesiclecc-d to icd right when au’ saturated witin vapour from the
liquid comes from the upper air cocks where thee gun is doevme, aced
fi~om(lee liquid level cock when thee gneec is up. The air pressure
e-eqmui-ed wieece tine glen uS down is 1,300 lb. per squat-c inche.

rfj
1~

r-oll;r paths, teeth of tr-aveesiue each;, nender-side of chip e’ileg,
need r-ohier-s, must- be clean recenT Free fe-once all bier-u-s.

9-inch, Hiq/i Angle, Mark It.

All brighe~part-s must he kept chenec acid slightly- gr-eased; cell
working pam-ta must- be pr-openly hribuicated, care beieeg taken to
repinecc thee covering scr’ews after- I ucbi-rcat ioci - - -

The guides mnurst be kept free fr-acer rust- aced wehl oiled whrecn ueot
iii use flcey must be well greased.

If tire n-eeoil cylinders leak at tine glarrds, tieey must be tigleteemed-
rep if this will not stop it thee packiung n-crust be recaoved On’ more
ndded,

To e’ecie~vthee packing, m-eneove (lie cippc-c- stop of thee ehovnrfiuig ncr-c,
lay (he guru level, blow oIl’ the air pe’essrrre by opening thee ievelhimng
cocks, aumd empty thee cyhnnciee-s by o~nc-nniecgthe dn’aicr cock; tiersci-eW
the glameds, extract (Ice defective packing nerd replace by tine new.

- 1f tine adjusting ai’ramegernemit for’ tier- recoil valves, (hue fihlicnnr
cocks or the mcii’ screws leak, they rerust 1w tigirteeeed up ; if this in
reot sufhicienet thee heatlecc’s nnust- be e’cniewed, to do (iris the ~rcssurr-
cecust- be blown ol1~

r
1
’
0

fill tire eyhinders wit-hi (lee gild rip, lay flee gun hor’izOuetnrl acid
block it ice (heat position, slniekene tine lcs-ellIneg- screws nmarked ]3B,
Connect thee pipe at valve mae-keel A, open tine valve A- anti pump in
liqerid (about- 1.5k gallons) till it overflows at thee levelling screws BB,
tighiteen up thee levelling scc’erevs, discoiuueeet time pipesat valveA, elevate
thee gun to 20 dege’ces and coarcect (lee pipes to thee valve 0, opeic (lee
valve and l)~iiil)in rein’ umitil (lee gauge registers 450 lbs. per square
hecle, close the valve, discoecieect- thee pipes, remove the blocks aced
replace tire clevatinig steps.

9-inch, IIujh ilnqle, JTark IlL

Tine greides unrest be kept free from i-rest and well oiled ; when erot
in use they cerust be well grenrsed.

If the recoil cylinders leak at- the earn glnrnds, they mme~tbe tight-
cued up ; if at- the rear cap, tire cylinder unrest be tightened into the
cap evitle spauncier No. 123 Mat-k II. To reciew tine Inydr-auhic packing
at the ram gland, hay thee gem level, blow -off tire oh’ pressure by
opening (ice levelling cocks, creed empty tine buffers by opening the -

drain cock, rinserew tire glands, crete-art the defective packing need
rephncee by thee new.



23

To fill the buffers wit-In thee guui up and level, slacken tireair’ screws
ina~kcdAA at front of cylinder, and pump in about 15~gallons of
liquid at flee felling- cock C, closing flee screws AA wleen the liquid
flows from the o~ncniiugs, l’eemp in air eceet-ni a pressure of 400 lbs.
per square iuchr is obtained; close tine filling cock 0, and hay the gun
at 2O~elevnctiome, Opccr tine filling cock C, -‘reed -the plugs 11, pump -jun
liquid enrutil it ovec-Ilows at- 1313, close hIB icurel punep inn air until a
pressure of 465 lbs per’ sqlmai’e jade is obtained -

Tire n-er-oil vain-es (Plate XJIA) an-c for reginlat-incg tine recoil of tine
guni, and ge-cut e~eroerrrest be takctn ocr all occasiorns befom-e fluineg, to see
tlnat (lucy are pvopcl-i,y set to tine neornireal lift of ‘2 inechu Are index
jelate guadnnat-~dinc 10 divisions (etreir division equalling Th of air
inch lift-) is fitted to the rear cap. A line is cut on tine valve cover,
which wincre the valve is closed poents to zero 0cc (lee index plate.
~I~oset- tice valve it must fir-st be elosu-d on its seatieng, and thcene turned,.
two revolutions to “open,” or -2 of an incir.

The recoil measured on tire ram should not exceed 215 inches, for
a fall clenrrge at extreme angles of elevation.

if thee adjusting arrangement for tine recoil plugs, tine filling cocks,
or tire air screws leak, they must be tigint-eeecd rep; if this is no~
sufficient, thee leathers of tire fciliicg cock and air scr-ews, and the lead
wasieei’ foe- the i-ecoii plugs incest be renewed ; to do this the pressure
must be blowni off, aced thee liquid witlrdrawmr.

Thee ball bearicmgs rnumt be lubricated wit-li tallow, as oil will ran
nw-ny too quickly. Wleen not in use thee bean-nag screws should be
removed and kept clean, and wheer in use tleey must- be covered to
pe-evecct dust or- grit getting in, When setting flee gun on ball
beau’itngs tine adjustment should be arn-ainged, working the elevating
iean(l wheel at the sauce time,

Tine roller paths (upper rend lower), teeth of traversing rack,
underside of clip ring, acid roller-s, sleould be quite clean and fe-ce from
burrs.

(,‘c’nc’n-al diced cone fe-c’ 9—iuec1~,High Angle, iliac-ks I, Lt aced IL!.
Tine rr-ornrtimigs should I)e ke1et thnor’oughly clean, and carefully

c-xnirreiried every week, It is neost- important that- grit and dust
sinould be pc-created frone eat ericeg thee cylinders.
After tine heist round of pu-acticc, a well oiled twist of tow should be

bound tigietly round thee rains close to tine gland of (Leo cylinder, and
left fleer-c until (lee next pu-act-ice, wiucu it should be carefully removed
with line dust adhering. Any ge-it or dust found our tire ram daring
thee firing sheould be at once removed.

The eflIeiency of the mountings depends to a large extent on
pe-eservinng (lee packing wasleers in good order. Tine cylinders should
therefore be kept filled with flee proper clear-ge of liquid, and cinder
the full won-king pressure.

Leakage cnf pressure is to be reoteci, and additional pressure pumped
lie, if necessary, at cache weekly e~amiecation.

All spare Icatleers should be kept iii store, and rubbed occasionally
with drubbing to prevent- tleeir becoming heard nerd brittle. The
supply of spare leathers sincuhd never be allowed to ricer low.

‘l’lme ar~lesof c-oIlers, aced (Ice hmearicngs of tire shafts of the rest of
the gear, will require periodical cleaceing and lubricating, in the
manner laid clown 0cc pages 19 and 20,
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.2ltocnc-ieff .ZtIounli-cegs.

Tine retaining racks, feet-h of’ bevelled wheels, pivot bolt, anti the
inside of the trunnion rings must be well lubricated.

Tine friction cones of tine elevating gear must be kept clean, and
not allowed to set; but on no account must they be ge-eased. The
cones are adjusted by tigietening up the nuts on tine end of tine slraft;
if too much slip occurs in action the nuts must be again screwed rep
and locked.

Tire brake drum must be kept free from rust rend gn-ease. Thee
drum should be occasionally examined to see that tine pawis and
springs are in working order; the pawis should be lubricated by
oiling thee ends of (lee studs.

The tension of the brake baceds must be sufficient to retain the
gun in thee loading position. Tire tension can be regulated by altering
the position of tire counterweglrt on the lever.

~ -‘i-.
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PROJECTILES.

(l~iatesXIV to XVII.)

Sled

Nnthcre. Mark. Bursting
Charge.

Weight,
filled,

wit-li gas-
check.

lb. oz. lb.
tuncijeci .. .. VI 10 15 263

irone .. I 17 0 256
cast steel II 27 ~2 256
hcavy ..

I
S}ee’ncpnelJ 8 U C ~1 stud. 5 irene ..

I less,, iciest steel
Istudehed (formerly
I shell) ..

Iriehiiser .~ studded .. ..

studless .. ..

L ,, ]ieflYy~ ..Sleet.. ‘~ 1. 1
case ~ eron .. .. -~I 1st-eel .* •. .,

kpapee’ (I clenu’ge) .. - ..

I (0.5.)
I

11, III
I
II

III to V1
III to VII
I, II, III

I
HI
i-v V
I

1, II

24 4
012
1 5
1 5
1 5

—

—

—

—
—

—

360
250
256
256
256
256
250
256
360
1001o7
256
128

The bursting charges given above are P. aird F.G. mixture for
common shell and fine grain powder for Shrapnel. Common shell
leave hitherto been felled wit-ic LG, powder, the bursting charges
being considerably less tican those given above. ~ 7~.*
All the above may be fired with full ~

Shrapnel, whiclr are not strong enongin to stfrl~thefull einargc c
All (ice studded common need Paihiser ~n’ecti1~A~~fl~ed Eo~’

Mark II attached gas-checks. Tiec studded ~~râ eel arc mica w•
a gas-check.

AU the studless projectiles (including Shun-nj s~) ~~~jhju1Iwith
automatic gas-elnecks.

Thee Ireavy projectiles (360 lbs.) are for tine gnus on high anglo
mountings.

Iron ease idiot are usually flr’cd two at a time, as a single one does
not give sufficient recoil.
Steel case shot are intended for (Ice defence of narrow elearcleelnc,

riot exceeding 600 yards ire width, against tor’pcdo boats.
Paper sieot are for use at Station Practice wleere there is not a

clear range. The cylinder breaks up on firing, and (lie small idiot
with which it is filled oniy travel a sleort distance (about 200 yards)
whilst the dlect for purposes of testing recoil, &e., is hcract-icahly (be
same as that with a service pe-ojectile.

Palhiser projectiles were formerly divided into sleet and ~hceh1
thee latter’ leave been abolished, nis such, and are now weiglet-ed up
with sand to bring them up to tine same weight as tire sheet. Tirey
are designated “Pahliser shot,” with tine same numeral as tire corre-
sponding mark of shot.

No more of these will be made. As they arc wed tip they will be rp’accd
by thee heavy common sleehl,
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DESCRIPTION,

Common.
StindnleeL—Tho Man-k VI sine11 is of east-in-on, cast wit-ic bands

it is about 3 eahibres loeeg, arid the Inead is struck witin a radius of 1~
diameters, Tine poinet is fitted with ni gnnn-enct-aI bush,, tapped to
OS. feeze-irole garrgc. Tlnec’o arc 2 ext-c-act-or holes in tine mend.
Two i-ows of studs, of an ahoy oF 10 pacts of copper to 1 of tin, are
1crcssed into under-cut- holes, cut into the body of’ (ice shell, Thee-c is
a hole in thee base which is tapped with a sen-ow thread for’ the recep-
tion of tine gas-clneck plug. The ineterior of (lee shell is lacquered.
It is filled through thee let--ad, flee bursting clear-go being eorrtained ice a
dowias bag. Mark II rotating gas-check is used witic tIns shell.

Marks I to V were not fitted for gas-checks and at-c order-ed to be
be-okene up.

Studiesg.—Thie Mark I differs from tine rebove iii leaving thee leered
struck witlc a i-aclins of 2 diameters, in not leaving acey studs, and in
having the base cast wit-li a lockiceg i’inn foe’ the attacirneenet of tine
autonratie gas.cieeck. It is felled through the base.

Mar-k IT is of cast steel. Ire general construction it resembles tine
Mark I shell, but the cnater-ial beiceg stronger, thee walls au-c thinner-
and longer, flee capacity for tine I)urst-ineg charge being increased in
proportion. -

The heavy shell is also of CS. bat differs fr-one Mark Ii let maying
a solid pointed head anti weighiung 3130 Ii). It-is fired frocen the grins
ore H,A. fire eeeountirigs orr!y.

- Shrapnel.

Stnnddcd,-—The body of tine shell is of cast-—irone, without hneneds.
The walls ar-c’ about the saceco tie ickiecss ens those of tine common shell.
~Tear. tine base thney are flnickennèd, so as to foe-eec a’. sleouldee’ on
which rests flee diapheragne of wu-ouglet-erocT. ‘I’hes icas a hole in- thee
centre into which is sce’ewcd a piece ot gas-pnpe. - Bt-’how - tine
diaphragm is a tier cinie to contain the lniu-stiieg cliaige, coined net tino
top to -facilitate ueelorrdieeg, need tcrneeieiating in a neck ~wieich fits into
tine gas-pipe. Tine use of this cup is to guard against possible pie-
matu n-es fe-oen tire roughness of the intenion’ of the, shell, and to pr-event-
loss of powder. The interior of tire shidi above the diaphragm is
lined evitle br-own paper are-I filled wit-li 2-oz. sand shot packed in
rosin, the wluole being covered over by a- felt washer. Tue head of
tine shell is a fIrm cup of Bessemer metal fitting ovepa bhoekof-wood,
lroflowed out in the eentr’e for- tine reception of-fine fu2e socket, winch-
is of gunr-metal, countersunk, and fitting at. its lower end ineto -the
central iron pipe; it is tapped inside -wit-ic a screw tluread, at the
top to the G.S. faze-hole gauge, and at flee bottocn for thee reception
of thee “prinreer, Shrapnel shell.” Thee Bessemee- metal of (leo ieead
fits into a groove round the top of flue cast-iron, body, and it is Icehi
in position by two rows of rivets, but as thee upper row are only ier~
tended to keep tine leered from twisting off in flight, they ore called
“twisting pines,” and to keep them fr-one forming~too strong ace at-
tacirment tine met-al of the body is slotted oat to the edge, so as to
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ceo n’csist-uerecc to a l,low from flue rear. A bared of solder
round tire janet-iou-of tine body and head keeps these rivets aced
twist-meg pins from fuelling out, rfheei,o are 2 extn-ncfor holes in tine
Iicad~wlniolr arc lined wit-in tire to excinecle damp. -

Tine above is a description of flue Mark ill shell. Tine Mar’k II
difi’ee-s ouhy itt- reot maYing the faze-molt-- socket coucet-crsunk. - -

Mark I-was weaker, lead a smaller central tube, and a thinner dine-
jilirnegrur winiehe was not coned einedee-neencthc.

Mr-nc-k I conet-ains 561—2 oz. sated smut, Man-ks TI need III, 37-1-.
None of flneso smells are fitted foe- gas-clneck-s.
SC~Jless—Thest-udhess shell, Mack I, is of iron cast- wit-In baendi~

ts mit-crier nie-rangeenecits are siueeilar to those of flee studded shell.
Tine gun-met-nh socket- is flanged over’ the Bessemer metal head Tine
leered is attaelred by 2 rows of rivets nrs inc tine studded Slerapieel, bent
tine mend is slotted mist-end offhe bcedv, so tient tIne twisting pms are
thee lonuen- row. rilice interior of the sleehi is slightly larger at flee
neouth t-harn at- thee base, witlr flee object- of facilitating f-lee dispcrsioen
of the lit-eliot-s ; and to assist in breaking rep thee shell theero are (3
longitudirnal weakening grooves in thee body and in thee powder
elmacbee-.

Tine base is fitted for tine automatic gncs-ehncek.
Mai’k II is- of cit-st steel, similar in construction to Mark I, bnut

wit-It-- theinceee’ walls aced eoeiseqereeethy containing a iae’ger number ot
sand ‘sleoL - Tire; diaplnragm is of steel, acid there ne-c ceo weakecuineg
grooves

- Mark I corntaiies -292 —2 oz. sr-end shot-, Mark IT; ,!S32.
Tint--re is rio Shrapnel shell for- the gures on High Aungle mountings.

Palliser. -

15lunlded.—Thcso nie cast head downwards, thee mould for tine
body hi-beg of sand, that foe’ the Icr-nd being a block of ir’oen called a
‘‘cliii!,” This niakes tIne mend iurtenesely heart-i enid flee body cocci—

1rnrativehy soft-,
Tine, ler’acLis pointed, struck with an’aelbis of1& calibres. -

Only ‘tine latest Mae-k is cast- witin bands.
A soft in-on bench is crest- into tine base’ and tapped with a sce’ew

unread to take the base plug ot- gas-check ~1iug. ryJ~~jolirt bet-we~u
(lee basin mend tine base of the slit-li is sealed by a lead cling heanemered
into an unrder’cut- gu’oove.

Of the earlier pnttcr’ces, Mai’ks I arid If had thee bodies cast- ice
dciii arid are on-den’ed to be broken up ; Mac-k III lent-i a blunter point,
thee head being struck wit-he a radius of 1~ cahibres ieestend of 1-i-.
Marks III, IV, and V were enot oe-igineauly intended for gas-cheeks,
hut have since been altered to take (leone, Ill nmnd TV shot taking en
differecet- plug to III arid IV slur-Il.

- TIec different Marks vary in evoigirt, s~e,nerd shape of mt-crier’
cavity, and method of closing the base. ‘ -

- - Those formerly termed “shell “ have tiucir bursting clear-ge re-
plecced by sand in order to bring thuenn rep to wcighnt and leave a W
painted on tine mend, and st-annpenl on the base phnng Tiney worn
formerly distinguished from the shot- by leaving tbneir Ups paiectcd
white.

SEedless—These smell arc i-ct-st ‘wit-li bands erred have the hncerd
struck with a radius of 2 diameters. They are provided with thu
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same hush a-s thee studded projectiles, but as the base is covered by
thee automatic gas-cheek the lend ring round it is unnecessary and is
therefore omit-ted.

Mark I was cast- in one piece, but as it was found tlnat the locking
rime round the base was vccy apt to get chipped and broken, Mark II
was introduced, cast without the base disc, which was made sepa-
rately of wn-orcghct iron or steel, and attached by a conical mended
gun-metalplug. (See Plate XV.) In MarkIII, however, (Iris detached
base disc is done away wit-li, tire projectile being cast all in one piece,
and tIne base closet-I by a soft cast-iron disc, firmly secured in its place
by being run in with molten lead. The interior cavity is smaller
and of a different form t-~flint of (lie previous patterns. (Plate XVI.)

The heavy shot- is for guns one Higle Anglo mountings only.
It is similar iii construction to (leo Mark HI, but is a good deal longer
and weighs 360 lbs. (See Plate XVII.) No more of theese heavy
shot will be made. They wiil be used up at practice, and will be
replaced by the heavy common shell.

Case.
Iron case sheaf are made of tinned iuon in one piece, riveted longi-

tudinally, and fe’inged at hot-ic eneds. Tine bottom fringe is bent over
aced riveted to the sheet-iron bottom, aced when the case is filled the
upper fringe is bent over and solt-lered to thee tinned iron top. It has
2 handles attached to iron staples, wieiehi ~are bent round to form a
loop and i-ivetcd to thee inside of the head.
In tire interior of tire cylinder is a wrought-iron disc lying loosely

on tine bottom, and on this stand 3 wrought-iron segments forming
a lining to the case; tim content-s are 8-oz. sand shot, 113 in number,
packed in clay and sand.
In Mar-k IV the lnmnndles were not so firmly attached; in Mark III

the shot were packed inn coal dust-.
Marks I and II are obsolete,
Steel case shcot are similar in geceeral construction to those filled

with iron shot-, but differ in dimensions, weight, and contents, and in
having iron lifting e’ings inst-eat-I of handles. They are filled with
steel sirot (3~lbs. each), and have the words “ filled steel shot”
stamped on tlee top, and a white band 1 inch broad painted round
tire body. -

The total length-n is 23~55inches.

Paper Shot.
These are made up in ~ charges weighieng 128 lb. cache, when filled.

Mark II consists of a cylinder of “papier-muhcle6,” with a hard, black
polished surface, closedat eacir end bya ribbed disc of thee same mat-ce-ice].
The top disc has ahole in the centre through which the shot is filled
wit-li a mixture of sawdust and” waste “shot, Nos. ito 5, in such pro-
portions as to bring it up to tine required weight; the hole is then
closed by a cork plug.

Mark I consisted of a cylinder of bn’own paper, choked at top and
bottom to wooden discs, and felled in tine same manner.
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TNSTRTJCTIONS FOR TJIE PREPARATION OF SHELLS.

Fixing Gas-Checks.
Studded ri-eject-ui-s, with ring and NicL

Unsci-ew need remove tine nut- with the “spanner gas-cheek nut,”
(lien apply tIne “ wrench, base-plugs” to the gas-check plug, and
screw it well up in thee direction of flee arrows to ensure its beileg well
leomece.
If, when unscrewing thee nut, there is at-ny tendency for flee plug

to unscrew also, the “ we-erich, base pleeg,” should be at once applied
to the head of thee plug and teemed in the direction of tine arrow, at
the same tune as thee rent is being fur-ned in the opposite direction.

Pierce tine gas-check on the base of tim projectile with tire con-
cave, or ienpaiected side, next the base, there screw thee nut on to the
end of the plug with the “spannee, gas-check nut-.” Tire nut must
be screwed doer-n to thee shoulder on the plug.

Stueiless P-i-ojectiles ~vit1eAutonnolic Gas-Clceclcs.

These gas-checks become fixed to thee projectile when the gun is
fired. Tleey are loaded separately, except when fir-meg ~ clearges from
guns on high Anglo neountiings, win—n they must be c-nicked on to tire
projectiles before loading, as tim force of (Ice powder is riot suflielent
to attache them securely. -

An automatic gas.t-’ineck will be issued for all guecs for winch they
arc authorised for dn’ill purposes. It must be firmly nicked on tire
sheehh, as otherwise it caneiot- be ext-i-acted. Care must be taken—

(a.) That- tine gas-cheeck is not- inejured, and that it is at all times
fr’eo from burrs.

(b.) That tire drill car-tridge is sufficiently long to prevent the
gas-check from jamming in thee end of thee grooves.

Filling Shell.
For fnll dotecils of the classes of powder that may be used for

filling smells, see Magazine Regulations.
Generally speakiceg, (-hey cu’o as follows
For comrnoen shells the bursting clrargc is of P and F.G. mixture,

- which is composed of P. oe- Q.F.’ and a fine grained powder, viz.
Pistol, F.G., R.F.G. or R.F.G.2 If none of thee In-nt-icr are available
L.G. may be used in eases of emergency.

Shrapnel shells arc to be filled wit-In Service R.F.G.~,R.F.G.,
F.G. or’ Pistol powder; powder reduced in class to “shrell” is not to
ho reset-I. -

* Thee ieeadi of tiuc gne-chneek plengs, and tine wrouglnt.iron nnut~,are each
stamped wit-In an arrow to show thee direct-ion in winin-h to turnr, either when screwing
on flee gas-cleeck plug, or wleea screwing on the wroieghet•iron met.
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icenovo flee plug feoni tine faze-hole, place the fnlhing-rod in flue
ba’~,insert- it thi-ongle flee freze-leole, taking care not to foe-ce tine end
of the i-ocT f-lnn-onegh the hot-toni of thee bag; carefully push in tire bag
irntil the ceeck wily is in the fuze-leole a portion being kept outside,
as tine whole bag neust- not- be :nllowet-i to shp into the shcehl derring
tine operation of filling f-Incur withdraw thee rod.

Weigh out- thee bnursting clean-ge in pi-opon-tions of about 4 lb. P.
need 10 oz. F.G. -

Be-op in oere portion of ~ powelei, pebble by pebble, then insert-
the funnel and pour inn one poe-hone of F.G. Tlnen insert thee filling
e-od, aced higletIy press and stir the powder all over, so as to set it well
down into tine sled].

Repeat the openvetion till tine shell is completely filled.
Withdraw the funnel nerd flulheg_rod and tie thee neck of the

berg with twieee close to thee (01) of tine fuse-hole. A piece of
twine is attached to the neck of the bag foe- this pun-pose; it must-
be sieifted to it-s pe’oper 1)Ositioee if eeecessaey. Cut off thee super--
fit-eons choke and push tine ceeck of thee bag well down, ami to one
side of the faze-hole; insert two “ Bags, pi-irner, fIlled, 7 drains,” or
n-nore, if there is room; there screw in thee faze or ping as requin-ed,
taking care that -f-he fuse-bole is deane, and thee muze or plug
lubricated.

Common, ~S’t~elle~~.
These shells aie filled fe-urn the base. Place tiee shell upon its

point, wheecln may be cneserted icr a block of wood ieoihowed on( foe- thee
pun-pose or ice any otAeer conveniecet- place. If (lee slrt--hI inmerediafely
after’ fihlieeg is to be used wit-Ic a wood time fuse, insect an unservice-
able ML. wood Lucre fuze, or a piece of wood of the same size in (lie
linselnoie befoee filling, ef not-, the fneze-hnohe plug will be sufficient.

After stareding tine smell upon its point, pass tIne “ holder, shell,
studless, 0 niche,’’ over (lie base nerd see-ow up (lee bolt-, Linen hold (lee
lnuetedles fne-mly while aeiot-leer inane ueescr-ews the base plug with the

Wi-ouch, base ping.” Now drop in the-ce “ Bags, pr-ineeen-, fillet-i,
7 dennis.” Place thee bc-ass filling-rod inside flee bag curd insert it in
tire shrehl, (nekineg cat--c ceot to push the cod through (lee bag, evithdn-aw
the i-oil, aced complete tine filling as above for “studded,” but of
cot-nc-se no “ bags, primer “ are to be ieeserted after filling.

- Shrapnel, Studded or S~udless.
Remove ilee phig frocue tine fuze-liole, need, after seeieig (mat (ho

latter bs clear- of any dirt, due., insert the leather funnel and pour
in the bun-sting-charge, evinich has been previously weigiecci. Tins
must- ho done gradually, for if the whole of the powder is rmt in
at once tine tube cviii probably become choked. Tine shell should
be tapped on its side wit-lu a wooden mallet until the whole of the
~brerstineg-cinargeinns passed down the tube, taking care (lint none of
the powder is left at (leo bottom of the socket. Drop ire the

Pe-imee-, Shrapnel sleeT1,” ant-I, by nieceris of tine “Driver, screw,
Sierapnol, lau-ge,” screw it tightly into (ho tube, and (men screw in
thee fuse or plug as may be i-cquired. If thee primer is (oo tightly
screwed leomo it is liable to Jane so that it cannot be unscrewed.
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Fixing Plugs and Fiiz~s,uniT Seeming Shells.

- \Vleenc ~nIeng&or’ met-al fuses ar-c see-owed into ~lioi1s tiroy cviii be
lirbe-icated with a mixtui-o eoni~osedes follows

Licling, Mar-k II . . . . . - 100 pne-ts, by wc-ighet.
~ i-ape oil 17
~ hinbe-icaticeg oil f -. . -

A coat- of paint of tine same colour’ as thee tip of flee smell is to
Ice applied over tine junctione of thee G.S. fuse-hole pleeg and shell
when f-lee hatter- is tilled.

Eenpt-y pu-ojectiles fitted with plugs corel kept in exposed sit-nations
where (he plugs ac-c liable to become set fast by coc-n’osion fr-one (leo
actioce of salt- water’, or’ otleec’wi.se, should leave them umsci-ewed once
at least every six moertles, acid tine thrc’eads c-leanced aced re-lubricated
us nebove, a coat- of paint being applied if thee sheeli is filled.

Tenstances lear-c occeee-e-ed in vbiehe fnizc-hole plugs of comnuoei
~leolls leave been so jammed in as to be mecuovnble, in eonseqeeeceee of
usinig tine “ WTrencie, base plug.’’ ‘flee “ Key, feize, and plug, U.S.,’’
oe- (lee “ Key, phrng, U.S.,” or tine “ Key, fuse, universal,’’ nc-C tine only
incplenceeefs wieicie sieoult-l be reinil for screrviiug in tine GS. ping.

Distinguishing Marks.

Slerenpnrei slnehl will be painted with a i-ed tip I. inch deep.
Steel projectiles will leave a wheite bared ~4 inch n-ide painted

rourcel thee lecad 1 inch from tine top icr tIne case of Slen’apncl tiei~white
band cviii be inuemedia-tely below thee red tep. CS. will be stamped on
the base of cast steel, and KS. on flue base of forged ~tee1 projectiles.

All filled shell will 1)0 marked in i-cd, as follows, the size of the
type being ~ inch

(a.) A band ~ inch wide roincid Lice lnead, 1~inehees from tine (op;
this will be ~ inch below tine i-ed tip of Slne-apnel sleehi, or
immediately below thee white baud of steel shell.

(b) The woed “ bag” if one lens been resed.
(c.) Tine monoge-am of thee station except wleene r9lhed by fl.A.
(d.) The date of filling.
(e.) A disc 1 mdi in diameter if .shralhoon primer-s lear-c been

insert-eu.
U~)TCiee letter P, Il mdc long, if filled with P. and P.O.
Palhser sleet (formerly shell) which have been weighted up with

sand will mayo (ho let-for W stencilled in white ocr tine head, and also
st-ampcd on tine base plneg.

Projectiles whrichi al-c to he used for ieractiee only will be marked
with a yellow bared ~ inch wide round thee body, airy ot-iee~mar-kings,
except red or winite ring, or ret-I tip, being obliterated.

Shells which ~ave been emptied will be marked our tine head wit-h
-- the letter E in red paint, and a-Iso tire monogram of the ~t-ation.
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Examination of Filled Shells.
Tine examination of filled shells ivill only be carried out by an

Inspector of Warlike Stores. The general procedure is as follows

Comneeon.
Remove thee i’uze-hiole plug, and withdraw thee “bags, primer,”

wit-In the “ hook, U.S. wads.” ~VitIr studless sheeli remove time base
plug by means of tine “ wreneeh, base plug.” ijntie tine twine round
tine creek of tire bag. IF (lee powder is in a serviceable condition, tie
up t-ire neck of thee bag again, acid proceed as directed ice the
inest-t-eeetions for felling, pe-eviousiy adding additionual powder wet-lien
the. bag, if necessary, to fill tire shell. If the powder is found to be
caked from thee effects of (innup, thee shell sinoueld be returned into
stce’e.

8/cc’apnel.

Remove tine fueze-hiole plug, arid note specially wleether any
powder has wor-ked up into the socket, rnnsereuv thee primer with (ho

Driver, screw, Shrapnel, large,” and lift out tine primer with the
Pincers, Siee-apneh primer; “ turn the shell nose downwards, ant-i

allow a por-t-ion oft-lee powder Lo n-un out; if tine powder clear-ge flows
out freely, c-churn it, insert a new pn-imer, and r-eplneco tine plug. Time
old primer wiil be tested. Tine sheehl shot-mid be n-eli shakeer if (he
powderdoes not come out quite fe-eely, as a portion of thee powder may
possibly be jamneed ice (he (nbc; if tine powder cannot be extracted
as above, flee print-er and ping should be replaced, aced the slecIl
returned ireto stoe-e.
If (lee primer cannot be extracted, (ho shell will he pleigged wit-in

wood and n-ill heave a yellow baud, denoting practice, painted r-ound
(lie body, ct-li other mac-kings being oblitee-ated, except thee red ring
and tip, and white e-iceg, if pr-eseirt-.

Stoi-age of Filled Shells.

Filled studded shells in dine-ge of time Royal Artillery will leave
flee gas-checks att-acheed to (Item before being placed in (lee shell store.

The sleells are to be placed ore their bases, eestiecg one tine gas-
check plugs, and being prevented from falling over’ by two Ilieces of
wood, 9” x 1” square, placed one our each side of flee nut.

Shells taking antoniatie gas-checks will be stored unfit-tech oct tlecir
bases. -

Wedge Wads.

Tirese consist of two wood wedges 7 inches long, connected by a
piece of cane 7’5 incines long. ‘l’hney are rammed Inorno after tire
projectile to prevent it slipping for-ward wheci tine gun is run up.

An exte-aetor is not to be used to unload a gun whilst a wedge wad
remains rammed home, if the n-ad cannot be removed by means of a
is-ad hook, tire charge must be fired.



(i~as-CIeccks.
rl~1noNnuk TI r’ot-atirng gas-eleeck is used ~v~tlicoieinioi1 and Palflser-

studded pn-o~ecLiics,to wlnicln it- is eet-tceehnc-d by ieeeaues of ci pleeg cud
runt (see Plate X [V) It has project-iones round the edge wleich fit
into the grooves of Lice girt-i. A sbouidcc- on the plug prevents (ho
nut fronr beieeg ser-euved home against tine gas-check; consequently
the latter lines a small amount of play and is fe-ce to rotate round the
plug, wleielr is erceessary ice a gun with ace icier-casing twist of e-iflrng
in on-den- to pe-evceet- thee gas.chcck fr-urn jamming. Studded Shrapnel
aue not fitted for gas-checks.

Tine automatic gas~clueck is used wit-h all studhess projectiles,
including She’apeeel. It not only seals thee escape of gas but also
impar-ts rotation to the pe-ojectile. (Plate xv.)

Timere ar-c two patterns of automatic gas-checks; tine “Gas-cireek,
li.MJu., ~.inche, autoneratie,” with 6 pn-ojcetionns, for Marks I to V
guenes, and thee “ Gas-eleeck, R.M.i~., 9-inele, polygn-oove,” wit-li ‘27
projections, for tine polygr-oor-e genus.

The weight of tire forneer is 9th. ; flint of flee hietter, DIb. 3oz,

(1t38~))

S
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FU~ES -

(J’luitcs XYIJI to XXL)
Pu-ttcee;nec ( S , No. ~, 1’shnck TI.

Pen’cnssioni l)ir-cct- ccl jute, No. 3, ltlnei-ks I~ need 11 for- lared
fnocet-~; ~heck III for- sea feouets.

I l-~seconeels, iv it Ii dctoeernton-. No. -13, Mae-k III.lenie< - - -~Seeesntevt’, ceceelelle IN o. .1, I~e1ar-k1.
Thee Pet teeian fieze is Joe’ mm wit-Ic tech cLam-ge nt-nd stecdlcss smell

only -

1,~seconeds ML. No. -I-I necay lie rued in shells riot- fit-ted for gas—
clrecks, i.e., studded Slee-ucpneh.

Peltoeoee. G.S. 1’n:t-. (Plate XVIII.)
Time faze coeisist-s of thee following parts —

Body (A), to1) piceg (en), phainn b.~h1(c), steady pineg (a), detoreatireg
hail (n-~),coeee plug (i-), head cap (in), unit-i scns~cenediecgwire (ne).

Thee body arid top ping al-c made of geuee—nneethl ; tine cone ping,
dletooa uegball, arid steady plug nt-n-c also made of gemee—eeeetieh, but of
a lean-dee- a1ioy to Feevc:lt theern from :u1~cn-Iecgflerir slenipo ; thee plaice
ball is of brass, riced tiec suspcndinig uvii-c of copjuec-.

‘I’lee plaice ball is held in position by a cnp inn thee steady plug;
i-ound (Ire latter’ (hero is a ring of coenpositionc covered buy a thiem,
lacquered copper washier-. Thc’ougle tine steady pleng are two fei-ohioles
to coees-ey thee flash ft’onui thee ring- of conipositioei to tine interior of
tine fceze. Tiec cictonatireg ball is milled acid gc’ooved, and covered
critic detormatinug coenepositiori, wlucle is protected by oere theicknuess of
gut creel tao of silk, over- wleiche nec two coppel- leerniisphieres, cover-ed
againn by once theickniess of gut cued tine-co of silk. Tine come phug is
huiee’ced witle thee-ce fireleohes, of ccieicie tine court-cal one is driven with
mealed powder aced pierced like a tube. Thee snspoecdinug wire passes
tlcn-ouugle tine cone plug. Tine lead ceep is a heohlow cylieet-len-, heac-ineg a
flange ocr tine top to fit- ineto it recess err thee conne~pleeg uvhceci it is
~n’nrslecd.

Wlcen fit--ed, flee steady plerg, bail, acid cone plug set back on thee
shock of flr-ierg, Lit-c saspezedinig wire is brokene, t-iee lead cup proveeets
rebonent-1, aced thee ~t-cneof thee conic plug peotc-ncdcs tier-augln the base of
(lee faze, the (Tet-oneatleeg ball beineg i-abased from its Pivots by thee
shight unsteadiness of the shell in flighet; mi str-ikimeg, thee ball is
dasleed i-ioleeetiy against flee side of tine body, explodes thee de-
tending composition, uned lines (lie shell, the flash passineg flee-eagle
tine holes in tire cone plug to tine pr-im~nug,and thence to the bursting

-cli ~ur-gc.
When fir-cd wit-hr a projectile fitted wit-in a gas-check, thee steady

plug may not disengage, owing to (Ire steadiness of flight of these
~lnei1s,and ice this case tine detonating ball will riot- act-. Tine placer
ball is released by tire steady plug- set-thug back, nerd is caused by thee
centrifugal force to spin round tine circumference of flee body over
thee ring of detonating composition. On str-ikimig, thee ring is daslmed
a~ainstthee plain ball, and detonates, ex~)bodrtegLice shell fit-rough
t~efrr’eholes.

S



Tlee fuze act,s ocehy ocu ineepiect, not oem gr-aze ; it- is to be mused wit-ic
ferhi cineerges Oeehy.

Tlea nuranencfactuere of this fieze lens been stopped; it- is replaccd
by (bee Direct- Action,

Die-ed Action. (J~1ie/~XIX.)

Tlee 1\{ar-lc IT fazo consists of Line following pan-t-~,vis, body, cap,
sec-err plug for needle disc, needle disc, screw coihac, hot-tone screw
~)lncg,steel mmeedle.

It is recode of nm alloy r-esenebiing guicu—neeirnh, uvitbe tine exceptioee
of (lee steel needle, copper (uSc, acid it- few minOr- lIon-tioceS.

Tice liolnj is tapped ocr thee exterior to thee general-see-c-ice taper need
pit-eli. Thee lowec- hlae-t is heohlowed ocet- to r-eceive a blowing chearge of
fine powder’ (7~ge-nines). rflnC hot-toner is closed by thee hot-t-oeee ~deng
screwed in, as s]eowce inn thee ceet-. rpiee upper poi-tioee of fleo body is
-tnerned to receive thee cap, ant-h is bored met to receive lime screw ping
for’ needle tlisc and ser’ew collar. It- is e-eccssct-l to e-eccive tine detonat-
ing composition. At thee bottom of this recess nine comical fire-leoles
~rre bored (lee-ougli thee met-eel separating tine upper aced lower- portions
of (lee ieeten-ior’ of tire body. A seecall brass pier is screwed into cache
sit-Ire of tlec icot-ly ore thee cxteu-ior, near flee top.

s-re-ow pheq Jar en eedlcdic is tapped so as to screw ice to thee body,
ant-i is e-eccsscd, It is slighethy coeeecl at the bottom, riced leems a hole
therourgir the ceertre ~ ice ihiaueeeter. Two holes are drilled in tine top
so as to see-ow thee plug into thee him. Its iiiepev ieee-I jane is r-ecessed
to leolel tire needle disc.

~lre screw collar sce-ews into tIne body ovee thee sci-ew plug, ant-I lens
slots cut iii its ieiuper edges the flee penn-pose.

Thee needle disc is of copper, 032” theick, and lens a cenetral hole to
n-eceive tine needle.

Thee needle is of st-eel, aced of the shape sleown in flee section, leaving
lone’ poitets. It-is sprung into the dise.

Thro cap fets over flee top and lens a incilled edge. Oem enclr side a
P-shaped slot is cut to fit over the brass pins in the body, aced (lens (o
-secure (lee cap to tire fcize, A squac-e keyhole is ernst in tire upper
surface, so as to take the G.S. plug aced fuse key.
Tue botfoict plug is screwed unto tiee boLt-ecu, It hras a ceeut-ral mole,

and tivo key moles for screwing it ice. It is secured aced rendered
danep-proof by ecureert aced solder.

Tire conical moles au-c filled wit-be mcccl powder paste, creed rue-c cover-ed
on Lire mmdcc’ side svitie a disc of fimee white pap~sheehinceed on.

Tin-ce grains of cap concnpo.sitioie are inresseti icy nm GI)O lbs. jil-essure
into the i-eeess pe-ovided for it. It-is varnished, nhi(h cov~iedwith rn
disc of varceisleed leaper, Ofl tleo top of wleicii is a copper washier kept
in positiotc by beicng spun ovec-.

A chit-c of r-ed sieailoocc trued 01cc of w]nite p~p~nc-c attached icy
shellac vner-neishe to the bott-oni plug.

Tine fuse, being propar’edby t-irnphy faking tire cap ccli. is qeriescernt
Cm all it-s pants till direct- impact tnt-Ices place, or a genezem net snechn an
~aeegloflint thee eros-c of thee shell enters thee groemd. Whiner citlecr of
these events occurs tine needle is crnslrcd down on to nice clot onatieeg
.composition, wicich fir-es, ant-i igunitcs thee meal porvdee’ inn tine conieal

(1689) c 2
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holes and thee fine gent-eec powder. Thee flat-Ic tlnerefrorn blows down
into flee smell and flies tine char-ge.

Tine Inert-cl oft-Ire needle being some distaeece below the mend of tIne
fuze, it caerreot be tot-relied or fon-eed down our tine detonating composi-
tion when acey or-diceary rammer is cured for loading.

Mar-k 1* is tiniest ideeetieal, being the Mae-k I fuse, whicln is
obsolete, conveeted to Mark II patt-ern. Tire Mar-k III differs from
it in beiceg slightly longer-, the screw thread corit-iccued to tieetop (o
enable tine fieze to be sc-i-owed ice flnrsic with time top of time such, and
in tire fuzo beimeg closed withe a safety plug withe left-hianded screw ire
place oft-ice cap.

15 sccs, Tunic 1”eezc icitle Deloenator. (Plate XX.)
Timis fuse is made of beeclu. It-is bored wit-li a cente-al composition

mole and six powder channels. T~0 powder channels eornununicato
one with anotlrer by meet-mis of a st-macnt-I of qinickneatele pc’esseel into a
groove on the base, r

1~110
fuse composition is pi-essed ierto the central

hole. TIne freze is ignited on discharge by thee setting back of tire
hammer on to a detoeeafiecg Pehlet. The hammer is retained by a st-us-
pending wire 0-03 inch theick, and by a safety pin winiohe is withdrawn
before ramming home. The fnze is marked spirally from 1 to 80, tire
figures and dots being ari-anged inc si~columns corresponding to thee
powder cleatmcls.

Tinec of hue-fling at rest, 14-6 to 16-5 seconds,

Sensiteve, Mit-idle (Plate XXI). -

Time fuse consists of tine fohlowino- part-s
Body (a) wit-he st-ecu, lighting pe11et- (in), two m’et-ainineg bolts

(cc), two spin-al springs (dci), needle (a), composition ring (f),
dome (q), cap (Ie), two safet-y pins (If), base plug (Ic), and axial
magazine filled wit-li MG.’ powder (1).

All the part-s are macic of gun metal.
Tire composition ritrg is graduated on its periphee7 from 0 to 30,

and reads to quarter units. An ~ is stamped on the ring to show tiro
safety point, and ic-inca tluis coincides wit-hr theo ,ft- on time body, tire fuze
is set at safety. Tine cap whole screws on to tire (op of thee pillar’ is
made hexagonal, to fiti the “Key, fuse, universal.”

The faze is set, aft-er being fixed in thee shell, by loosenimeg the
screw cap (Fe) on thee top of (he st-em, by necans of thee “Key, fuse,
urriversal,” and turning the dome and ring f-ill tire rcqnh-ed gradua-
tion on the collar coincides wit-u the arrow heat-i on tire body, and
thmen tightening the screw cap. The safety pins are witieth-awn at (ho
moment of heading. On disehear-ge, the centrifeegal action causes the
remaining peiiet-s to fly out, releasing tire ligleticeg pellet, whichn fhe~
out by centrifugal force against the needle, firing thee det-unator~
wleiehe ignites tire powder in the pellet and axial magazine, this latter
lighting the quickmatch let- the court-posit-ion ring.

Weight, 1 lb. 4 oz.
Time of burning at rest, 14-6 to 158 seconds.
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I’repai-ing Fnzes.
15 sccocnth, with Jhtcjnaton-.

This faze is pr-epnt-e’~t-lfor- any desit-ed time of flight by boi-icrg
tlnrough tine side hole corresponding to tine re(juired timne, irrto tine
cornposit-ieee -

Wincn usimig thee lnook-borer, place tine fuze in Line hook of tire Irook-
borer in the pi-oper positieci for borireg tIre required hole; enter the
hit into the side hole, screwing imp uecetii tire bit lets eaten-ed as far as
thee bor-er will allow, taking car-c to press tire fiuze wit-h thee finger-s so
as to ensure its beddinig fneiriy iiu the book.

Uurscrew, tired wheece (lee bit- is qneit-e ~Ieae, meneovo tine fnrzc fe-oct-n
thee hook. Tine lecegt-le of tine bit- is so regulated that, cvleeen placed ire
tine Inniceehle, if cviii ecet-er suflic-icutiy fern- iceto flee cocnmposit-ioir where
screwed dower to (lee sheorrlder-. If tine hit slnoecld become eenservice—
mcble, tine leandhe must- he (lctrncineni tm-cnn tine siracek nt-med tire tightening—
sen-ow uerscrewed, tine sqncar-o heck in thee honk being made for (IntL
pun-pose. Care nmst be takerr wiucce substituting react-leer bit ticat it is
properly placed icr thee inacdle, cent-i (Irat tine tighetcecincg-screw firmeily
presses upon it, for’ if any space he left- bet-weemi tIne inmecedle ant-I tIne
head of (lee lilt-, thee emit-i will not c-enter a sufhieiemnt dept-in into tine cent--
position. Tue borer slnould be occasionally oxaunierct-i ant-i cleaned.
Tine oper-ation of prepan-icrg the fuse and Iixircg it ice (lee shell takes,
our an aver-age, about 15 seconds; wit-it a utile practice these opera-
(ions may bee porfoc’ncenl in Ce shorten- tinrie.

Fixing Fuzes.
JFiect Ac/ion.

This fuse requires no preparation except thee rent-oval of the metal
cap of Marks 1* acid II or ping of Mae-k Ill. It is sec-owed firmly into
(Ice faze-lick by meaees of tire “Key, plug, G.S.,” or tine “ Key, faze,
universal.” rUlee cap or- plug cutest eeot be removed rent-il after
entei-iuig tine shell unto tiec nenizzle of flee genie.

Pcilleecan, G. S.

Tins faze requires no prepae-ation; it is simply screwed furnrly
into the fuze-Inoie by means of the “Key, plug, G.S.,” or “Key, faze,
uniyersal.”

1.5 s-ecocecls, wi/h Detonator.
This faze should be screwed into the faze hole by heaued; when

it eaceriot be screwed any fart-leer it is proper-hy secured. It must muot
be fixed by st-r-ikieig it wit-in a mallet or any other instrrrtcicnt, neither
cnust it be sti-nek ngaieest auytleiteg.

Time safety pin must not be wit-hidn-awcc ucetil aft-cr entering tire shell
into the muzzle.

Scensitinc, Middle.
Tleis faze sleet-rid be scm-owed into thee fuze-ieolo by Ineind, as far

as possible, and Linen tigintened up by iuesec-ticeg ouce of time points on
tire eir’cular arm of tine” Key, faze, umeiversal,” in thee small mole in tine
circumference of the body of tire faze.



CHATIC ES.

h\[nink of Genme. Charge in Lbs. —

r
I to V - - ..

~

VIA, VIne, VIe.. . -

Frill . 50 Inn one 50-lb. can-tridgo,
oe two 25-lb.

Rcdercrd 33 In oeeo 33-lb.

50, 37(, 25, 121 lee 4, 3, 2, or- 1 cnrrtrinhges
of 12~lbs.

All tine above are of P. powder.
Tlcer-e is also a saluting clear-ge of ~Olbs. blanch Tc.G. powder-.
Thee four ehemee-ges giveer above for thee hciglc-aeeghe fire guns arc

the ocehy ocees at prescret er’ppr-oved, but a fifth is under consideration
inter-mediate between tire 12~-lb. aced thee 25 lb. cheau-gcs.

Tiuc 1~ lb. car-t-riclge is to be used wit-h Inigle-aregle fire guns
only, on et-ecouret of tine inconveecienece of loading tine ordicuar-y 9-icicle
guns witie quarter- elear-ges.

All meow cartridges are made of silk cloth, hecoped with silk,
be-aid. Serene of thee old serge cartridges ceeay, heowevec’, st-ill be
niet wit-he ; tleey are clicked with worsted and hrooped wit-ic blue
worsted braid. Tteey~will be used up as far as possible before
tine silk ciothc, except wheen fin-big blank, in wleiclc case silk clot-In cai-t-
i-idges are always to be used.

Dii~ioiis for Makineg up Cai-tridges.
~ be takeuto see (lint tine emuepty cartridges are properly dry

before~bei~gfi~lec1:Tine icr-opm- change wii1 be carefully cvcighrccl
out and meson-led in fit-c cncr-tr-idge by ccieares of the ‘‘ Funrurol, copper-,
cartridgc~11~Th’6~artridgcs will he cit-eked by th-awirmg together the
rnoubie of thee cartridge into ~cver-al iehcats with a magazine needle-
threaded with three straeeds of silk twist. After dc-awing toget-hrer
thee mouth of flee car-t-c-idge, (lie choke will be toceupoe-arily secured,
the becket drawn tightly in ocr both sides, thneec terrres will be taken
reined. flee plaits and beckct-, at-nt-i tine cleoke tint-es formed will be fart-leer
scoured by passireg the needle five times tinroengie it, alter-nately above
mind below tln~turns, thereby stiteheieeg clown tine turns round tire
cinoke at foui- poirnts equidistant froeei each otheui; tine bccket should
foe-rn a loop about 3~-inches ire leregtir.

Tine 25 lb and I2~lb ccerti-idges havicng ceo beckets attachnccl
require three strands of silk twist passed not-rued fine pleats tinree
times, and (leo meeedle passed tIin’oeigh fine chroke four times, making
three securing stitches.

Time cart-ridges wifl be nnade sip to their pm-opec- iengti}rs ant-I
diameters by metres of the hoops, whiieh sleet-rid be dn-awcn tight, so as
to make a firm cartridge. To do this

Draw the braid tice-ougir the silk cloth until flroknot- of the loop
comes home to the cartridge; the single end being passed througle
the ioop from underneath, pass the single end to one side of rand



render tine ioop, (mere draw the hoop tight need keep it so by placing
tine forofinngcr el flee left maceel firmly on thee loop; bc-ire~tire running
creel between itself a! d tine ioop, aced draw tight tine s ieeglo Ineerd tdnrns
formed, tUle1efJ cn~eecthet f/ic tunul ti/es oid the 10021 LOOt- ieot ccc tIne seen) he
e;ncl, other-wnso flnn.e icnnot wnll sin p. Tine neeaintenramnce of tine pr-opcr turin
of tine cartridge depnreuls err tIre Inoo~nieegbeing fleet-s scene-eel -

Cnnr-iriniges, eciter- bLeecmg (chnDked need Iroopeei, will heave tire ends of
thee choke ceuit off to a corevenencert iengfin, winichi she onclel ire rio ease
exceed ieenhf tine nTentneeeter ol thee cart-u-itlcre ; (Inc sneper-flooces cinder of
thee lcoops w-ill also ho enet- (elf. Tiny will ho yen2- cnnreftehby nxamieect-l
riced. gaiugt--ci as to Iencgt-ie neuci t-liarrecter- previons to packireg. Tine
dimecemnsnones ac-c ens !uh lows

Lerrgfhr t-f SO-lb. cenrf ridge meat to exceed 23-5 iceclecs.
,, :13 ,, ,, ISO
C, ,, ,, 11-75 ,,
,, 1~- ,, ,, 7-5 ,,

ifleceek -, ,, 825
Iiiaceretci- of all t-enrtriilges ,, S-S

Mai-king Filled Cartridges.
All cae~e-idgt-s issneed from store, svhecei filled, will leave tine ~nitiai

ot- rrronogc-enrnr of thee start-ion at winiclr they are tilled stamped on thee
botfocee cern, need tine nice teen-c arid er eight of 1norvder wlnichn tieey come—

nt-in cerauked eec flee side inc black pc-inter’s’ irrk, (lee let-tee’s hneireg
1 it-colt it-ring. Ainocet ~f oz. of imnl; will be sulheient for 100 cart-
r-id~cs.

~J/ire eae-t-rinlges filled by tine iloynel Artihit-cy will lee ~icu~uisirecl
Icy leaning ceo ineitial ic-ft-ce- stcennped onn theecee. r ~ riot
apply to cartridges filled by even-/fling pan-ties ~tJ\ -

tire Oe-cleeaence St-rice Lt-c1)nni.tecrcmnt. ~ 2 APR, 96 me

Pachineg and St-orin~. ~ ~

Tine cartridges nnay be ieneckcd as foilows
SO-lb. carti-it-Iges . - - - 1 in a SO-lb. cyhinrt-lcr.
:ia ,, — . - — 1 ,, 33f - - 2 ,, 50 -, or

• . 1
-- - ,, —/

~ ~3:~ ,, on’) - - S ,, wieoie cruet-al l.’ercd
- ) . . case, if cvhtedee-s nt-re meot

I, - - available.

To close tine cvlncnoci-s, 5cr-err on tine lit-I hey Inured fe-one heft to
r-ivhti, and tigietcm rep my crecans of thee bear-er ucetil tine wershcr- ben-n-s
honed upon (leo top edges of the cyhimnder. Apply a coat of guru
shnrllac, dissolved ice suflicieeet enefleylnntccl spirit-s to be of a workncleie
corrsistency, to tine jninction of tire bot-ly at-rd lid ; fleece fasten remind
(leo jurection a tape bamnnl 2~inches wide, well coated wit-in shellern
cecerent. Tine tape sheoielt-l overlap about 4 iteclces, aced ho pierced so
tienit the edges fleecy be protect-ciT ct-s much as possible by beeeeg icr
tire hollows of tine eorn-tcgeetions ; work thee tape (except tIme end which
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is ft-rn-need under-, fom-cneieeg a loop 1 icicle ins hengtie) well ieeto tine con-—
s-eegatioces wit-It thee inner0, and, when well set, gb-c thee band a coating
of (lOre shellac cement.

let- order- to open tine cyhiurder tear off tire tape band, mind pass tine
cyhiceder bearer tlerough tine hn’cedles, and then give asmnnc-t wrecrein ice
(Ire c’equic-ed t-hir’eetiocc.

Labels been’icrg tire above dim-eet-ioees are past-cd ore tire lids of cache
cylinaniec’. - -

Where storage accommodation percents, cartridge cyhirenlers well be
5tacked vertically ire cohiemmcar for-mci (i.e., one immediately above thee
cUrer), cache colreercee not to exccet-l fierce 50-lb. ot-- 33-lb. cylinders,
or foun 25~lb.cylinders.

Where tine ehneenibers ar-c suhhiciecrtly lofty to adnnit of nt-ore theaur
one stack, tice second stack will be placed on skidding support-ct-i by
frames.

Care shoirld be (nukeme flint tine cylinders do not (mccli the walles
wiceer stacked. Tirin battens of wood nih be placed umnder the
bottom cylinders wleen flee hour is of stoene or coace-ete.

Where cylinders cannot be st-on-ed vertically, they will be piled on
tlreir sides, acid thee enuciibce’ 0 tiers in each stack will be limited to
fir-c.

Drill Car~i-idges.
Drill cartm-idges are a special manufacture crud issued complete.

They are of wood cover-ed with raw hide. -

TUBES.

Tube, Friction, Copper, Long, Mae-k II,
Solid-Pr-awn, Marlc 11.

,, Elect-c-ic, No. 10, Mark IV.
Vent-sealing, Electc’ic, P, Mark V.

Mar-k I to V guns ar-c fir-cd by fe-ict-ioee tubes, eitheeu- “Long “ on-
Solid-drawn,” except when they arc in connection wit-h a Position

Finder, when No, 10 Electric tubes arc used. Tine vent-sealing
elect-n-ic P tubes are for guns one High Angle ceeounticegs, n-lOch are
fitted wit-he a special erfeel vent for vecrt-sea-hiceg tubes, aced iraviceg no
percussion lock, caenueot be fired except by electricity.

The Tube, friction-, copper, lonnq, Mt-n-Ic TI, coeesists of a coppem~
tube, 5 inches long and 0-2 iceche in dianeet-em’, lacquered inside, di-iven
with mont-lcd powdee-, and Pierced wit-in a- cot-rh-al mole. The top is
closed with shellac putty and var-nishcei paper, aced tine hot-tom by a
disc of varnished paper. A mole is leered throeegln one side of the
tube, having its cent-c-c about 0-25 inch below tine fop, and oven- this
hole is secured a copper nub-piece, containiceg a i-oughetnecl copper
friction bar. Timis is sot-eat--ed with ci clet-onat-iceg composition of
chlorate of potasim, sniphur, and suiphide of antimony, and the nib-
piece is pinched down repon flee fm-jet-iou bar, the pn-qjecting part of
which has a vertical eye, into which the leook of tine lanyard fits. On
pulling the lanyard tIme Ir-iction ban- is clcnwn out, igniting the corn—
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rpositioir, nerd fin-meg tire tube ; tire ceeitra-l hole gives cc passage fur t-Iio
(Itt-she, aced canrses icestrnnntaneous act-ion. TI~egas from tine exploded
cartridge dr’ivcs time ft-nbc out of the vent-.

They are packed 25 in a (in cylinder-.
Thee Tithe, frc~ction,coppee-, solid dr-awn, Mark II (Plate XVIII) is

made of solid drawn copper, and lens a solid lucad; it is filled with
pistol powder, and (lee bottom is closed by a brnt-ss ball over whicic
is a cork plug, socurenl by sinellac. Tire length is 21 inches. Tine
arrangement-f of tine friction bmu- is sinnilat-- to (leaf of tire berg
copper fc-iction tube deser-ibcd above, except that tire nib-piece is
solid dr-awn aced projeels cighet- through thee tube, and hens a srreall
hole hot--ed ice it to allow (ice hash from flee fr-jet-ion eompositiome to
c-cache thee powder in tire tube,

Mark I tecbe lead meot tine br-ass ball, and the nib-piece was similar
to that of time loccg tube,

Tirey are packed 25 icc a finn eyhicndcm-,
Tnt-bc, electric, No. 1.0, Man-k IIL—Tleis tube is made up froeer

-three quills cent-cut-ed together. Thee two lower ones are fillet-i
wit-Ic cniernied powder, as in copper tubes ; thee upper quill contains
an ebornite plug about 1 icec-li hong, icc whuich two boeegitimt-lireal
grooves are cut to faire flee bet-re eerds of the terminals of t-hne
leads. Tire ends of thee wires are joined by tine naval bridge,
whiche is snern-oeended by tine primiceg eonepositionr of guncottou
dust aced rneahed powder, packed closely into thee cavity between
flee eboreito plug aced thee ennecehed powder ice time lower- tube. On
tine top o the powder icr flee lower tube is a small wad of guceeot-tocn
to prevecet flee priming failing away into thee eentr-al hole of the tube
-aced leaviemg thee bridge bare.

To prevent tine tube beineg insert-cd too far iceto tire vceit a frappiceg
-of the-end is made on tine wires about 1 imeele ft--out- tire top quill.

Tine upper end of cnech wire terminates ire a spiral ‘0 inch lonmg
for joining to (lie leads fronn tice batter’y. Tine spirals are coated witln
f-icc cund cover-ed ivit-ic oiled silk, secured byslnellae varmeisle. The tube
is vnn.m-meisheed wit-In sluehiat--.

Man-k IV differs from flee above in having its wit--es and poles coated
-witie tin, aced inn leaving its bn-idgo nttmncheed wit-In tlrat met-al instead of
-solder.

Tlrey are packed 25 ice a tin cylinder.
The Tithe, vernl-sealinq, electric, P, Mark V (Pint-c XXII) is remadeof

brass, bored out to receive (lee ac-rarigenrent for fhrimeg by electricity,
cued coned at thee tej) of thee tube to receive two comical plugs, which
-nrc icnsuiatcd fr-out- the body rued fr-oar cache ofleer- by ebonite, Into
-each ping is fastened a copper pole. Tine poles are connect-ed by a
platinum wire bridge surrr-onrnded with priming conmposition. Tine lower
part of tine tub3 contaimes pistol powder, and is closed at the bottom by
-them discs of pnnpen’ need by a brass bali embedded in sulpirur.

‘l’lee top of the tube is flat. Thee tee-mimmeris come out of time cent-co
of the top, fleece sejencrafe, aced nero led ire opposite directions to the
edge. ‘lucy follow tine edge in ii groove till tiney again meet-, wiren
they nero twisted together for a lceegtht of 22 inclecs. Ticey are
insulated by being cover-ct-I witin oiled siik, beet as (iris has been bared
to be liable to cause thee spirals to stick together, tirey will in futur’o
lee covered wit-he layer’s of varmeieelreel sarcecrot.

Mark IV differed in the internal arrangements for scalirrg tine gas
4’s cape.

They are packed 5 in a tin box.
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DRILL FOR 9-1NCU R.M.L, GUNS IN CASEMATE OR OPEN
BATTERIES.

A gun t-fofaclemcnit consists of a Gun Captneiei (No. I), ne 0 ecu
Layer’, a-end serene other- grin number-c, wit-li or without extett- gee
et-atnebers.

It falls inc two deep, thee Genie Capt-nine being one thn~heft- of flee
fe-cent rant-k, acid flee 0 nun Layer coven-ieeg mien.

To Tell ()ft~
Group OOicer-.t Genie Coplcninn.

Group Tell Of” - . - Tell 01).’’

At “ Tell oil” flee Genre Capt nt-inn takes a pace to iris Lencet, turns
to his right, mmd gives fine word “ Tell o(J~.”

Tine Gun Layer (lees crot- eeurnbei-.
The i-iglet hacul man of tine i-ct-ni’ i-act-k it-net-cheers 2, thee rigint lea-ned

Inert-n of tleo frocet- n-mink 3, the second mt-en from tine right o:f tino n-can-
t--neck 4, mis front i-art-k merit- 5, acrd so on.

After- thee detaeiemnecrt is told off, thee Gait- Cai.ctaime falls icr aga.ine
on tine heft of f1r~front- i-ct-mt-k. -

Tire t-ie±aelemenetis then moved into tire woe-k, aced lent-It-cd ice line
facing tine fe-ornt, amid to thee real of flee slide or mont-citing.
If ret-or-c (lean one glen of a group is beieng necamrrcet-l, cache Get-ne

Capt-nine mar-c-lees Iris t-letachemenf to iris gun nec above, or to sac-li
ct-leer convenient position under- covei- as the 0-rocep Ofiicci neny
direct-.

General Deities.
“ Tine Grin Caplaiec” ~—(No. 1) coeeecme:rcrds, aerni is rcspon-nsiblc to

tire Group Officer for’ the iegular at-id efficient set--vice of thee gun in
all respects.

lie will satisfy himself (leaf thee Gunc Layer- innows f-ire target
order-ed. - -

When heis gucr is fot-egint by Posit-none Finder (P.F.), lee will insert
thee firing ~niugafter thee guci is laid.

Il-ends and gives Q.E. to elevatmeng numbers whcece thee hatter cannot
c-eat-i tire mcncns tineinselves.

Wlecer time frezes are employed lee bores thceeee.
Gun Layer,—His special duty is the layirug of tine gem.
Wlren direct ion is given by thee traversing arc, Inc reads tAre te-aieiing

acid directs (by signal) the traversing number-s.

~ This should be done as far as possible ore pr-irate parade, before near-cuing off
fronne perale, cannnp on quarters.

f In exceptional cases the Gun Captain easy nt-iso leave to per-for-ar the duties of
Group Oflicer.

~ It is recoemeneended that, wireec feasible, this N.C. offleor should hmve pee-ma-
nent charge of thegun, aced be responsible for its conditione aced clennhiness, nerd all
flee stores, &e., coneceected with it-, and cnlso for thre ensemate or enccpieeeeoeonnt in
c~leio1mit is mounted.
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Itt-c always at-tenet-is to tue vent, aced neecckes i-c:ed~-.
No. 2.—Searclees, ineset--ts autocecat-ic gas cheeks wiecme used,-

hnooks mt-end uniroohns leoisti neg tackle, stead ies aced gecinhes pe-oject-ihe,
rececoves sclvccgee, it-cues leonine, replaces eacrenneec-, closes macnt-let-,
traverses neal spoeegos.

No- 3.— At tends to Icon-f inner-, wleere used, nened en ~npc-c- block of
leoistireg tackle, sc-arc-lees, loads, sheiks moist-meg tackle-, steadies nend
guides pro~ectiic,uric-mips fec-ia or’ rent-roves safety pien, c-incus home,
c-hoses nreeerLlut, ti-arc-n-sc-s need sponges.

Na. 4.—Seepphies cidean-ms need crertoecenetie gas c-Inc-c-ks, where used,
ut-cries It-euro, met-s up, elevates, fir-es, net-ri u1eens rut-neil let.

No. 5—Att Mmdc to sect-etc-li block and low-ce- bloc-li of hnoistieng
tnt-chic-, raises pMqc-c-t-~c-s,1-nt-tees Inert-Ic, supplies wedge wads, runes nile,
elereite-s and opens inceuntlet.

No. li——Attends to cartridge lilt, on- onrfsnnle tine enrete-idgo expect-se
store, creed siep1dies crnn-t-c-idgcs to 3, m-eceiovicng eneupt y rnvhineelen-.

No, 7.—Aftwet-ls to sherih lilt-, on oretshhec thee shnehl expecnso stoic,
Ii xes fnlYes,* bi-inegs up recnel raises pr-ojec-tile, nt-ret-i rent-arcs eenpl y
barrow.

No. 8.—Acsist-s 7 cit sine-hi lift-, on- outsit-b tleo shreil expeceso store,
brings tip and raises project-ut-’.

To Pi-epai’e fot- Action and Lxaninine Gun.

Groenp 01)1cc-i, Genre (‘mnpleeree.

‘‘ Pi’epur-e for ac/leer aced- ‘‘ Prepare fbi act -Lone.”
Ea-aeeeinnc Gene.’’ ‘‘ iiYe-amniinic firmer.’’

At- “ Pr’qxnc for Ac/-ion’’ tine following st-ores ru-c broughrt up,
the inighner ecuueelcers assistireg at tine ieencvier- gnus.

One-n Layen’.--—-Siglets, tubes, tube box, hart-yard, pricker and vent-f
see-vcr, rrcerl net drill a dc-ill tribe.

2.—Side nines.
3.---4ioistineg jackie aced traversmg Ict-recrihes,
4.—Ironr point-ct-i levec’, elevatieng evincel, r-anecncn’ rope, aced assistc~

2 with side nc-lncs.
5,—Iron pointed levee-, elee-at-ing wined, wedgervads, acid rammer

i-op e.
fl—Bucket filled acid b,m-ushe, and two wooden can-tn-edge cylinder-

hear-ers if reqniecd For drill a zinc cyhiet-der, wit-h dr-ill cartridge.
7 assisted by S,—Trmeuespot--tiug barrow and be-resin, two selvagecs,

fazes, fuzo unit-i slec-il implements, ant-oct-colic gres-chnt--c-k-s as ordered,
ice boxes, wit-he tine lit-Is iruescrewed, runrcieeg back tackle, mired piece of
chalk. For’ drill, a t-ln-iil shell.

Gun Layer n’cceives tine tubes fr-once tine siecil stoi-c. ITo straps
tine tube box r-onccit-l mis waist ocr niglet side, ant-I lays thee lanyard
over tIre caseable, pinecireg flee 1oop oven- aced thee hook thn-oneghe tine
lanyard guide, nut-i sees that tire poireter for trmcieeiug nrc-c is let
dower. Witle Pu’. Ire atterclres tine electrical laceyan-d, cons et up,
ant-i phacene it ice, on’ near, tire fir-ing pheg box.
lie places the pc-ieker icc the hoop ocr tire side of cau-r-nage, fixes

sights, need ielaees tine ioop of tine vent server over one of the hind

~‘ Timefrrzcs Inc will receive frone tine Gun Cet-ptaine ready bored.
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2 places fire sponge and ranrt-eeler’ icr thee bracket-s our tire right-f
-of tire siide, and tue sverdhnook a-net-I shell extractor ire a convenient
position jet- n-ear oft-lee group.

3 puts ocr traversiceg handles, secures the hoisting tackle to the
loadieeg bar, ovc-uIeevnaiing it rent-il the louver block is ret a convenient
hcighit for hooking one to tine selvagee on thee projectile; Inooks thno
lower block to looi Ct-I tine left macetlet ; n-emovcs line tcrmnpeorc,
placing it- one tine right of S’s position winemr ureder- cover, nerd sinips
tire port bar.

4 places thee inon poented lever nn nt-s snippoe-t-s, put-s on elevating
wheel, coils downe racnmer rope between tine racers, rend assists 2
svithn side arms.

S places t-hr~ir-t-rr poicet-ed iever’ mu its supports, puts on elevating
wince1, coils dower rammer rope leet-weece tine raeee-s, aced places tine
wcdgewads oce the riglet of Iris positioci winch under- cover.

fi supplies sponge tacek wit-in water,* places tine spout-ge bucket
ant-I brush on thee left of 4’s position wleen under coven-, loosens lids
r removes bands from c-oven- of cylinders as required, if not already

deuce. At drill Ire places the ziucc- cylinder with dueeemy cartridge at
the head of thee can’t-ridge lift or oret-side cau’(ridge expense store.

7 and 8 place tine trarispor-tireg harrow, bu’nt-ste, acre! sehvnegee (also
drill shell) at tine head of the sine11 hilt, depot-, or- expenese store.
Place tire fuzes, fuzo and shell implements, mt-nt-i piece of chalk in a
convenient position for tine 0-cia Captaim, aced the anrtonnatic gas-
elnecks on tine left of 4’s positioce ncedee- cover. They overhaul tire
rucrning bade tackle, and lilac-c it, in a convenient posit-ion ire c-ear of
the slide.

Tine stores having been brought rep aced found correct-, tire 0-ncr
Captain will give ‘‘ P]a’ainine Greet- ‘‘ and see—

That tire frizes, fuze implements, and chalk are c-eady to Id-s
luand.

Tirat tine gun itself is pt-openly examined by flee cececet-bers whose
-duty it is to (ho so.

Theat tine c-li!) plates are n.ttac-ieed to flee carriage.
Tint-f the connpressor i-s in adjustment or thee heydi’auhic buffer pro-

perly filled, aced piston rod connected up. lie sleould see tienet tire
washer o1 tine filling hole plug is in good order. After tine gun is u-un
up for flee fir-st time after loading, Ire should aduenit tine air to the
buffer-by unsereevineg the fihlircgplug, aind there sce-ew it nip tightly.

Tieeet a piece of paper is placct-l icr the gas escape mole.
That flee racers are c-ic-cent-, ct-rid tleat tire top of thee side pieces of

the slide are fi-ce from ge-ease and moist-cue-c.
He receives report-s from tine numbers r’es1eonsibie of entry irr-egn_

laxity or deficiency in connection wit-in flee diffen-cut parts of lit-c- guru,
carriage, slide, ant-I stores.

When firing by Position Fire dc-n-, Ire sees that tine firing plreg is
ready for rese.

Gurr Layer- drifts the veent, n-cit-laces fire pricker, exaneinec tine
vent server aunt-i places it in thee vent-f, examines flee sigietsu sees that
tine fore sighet-s fit properly and flint fine deflection leaves of the mind
sights work easily.

2 sees that the traversing gear is oiled and in woe-king order,
supplies himself witlr thee wadhook, aced :nssisted by 3 searches the
grin, taking care that the pcicker is not ice tine vent at the time, ar-nd

* Tine surface of the ‘water shouhi not Ire less tlean 1 ieeehr from then sponge.
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r’eplneces waIhiook. If tire bone is not- clean Ire snippiics himself witI~
thee sporege, acid assested by 3, sponges, afterwards n-eplacineg sponge.

3 c~reueniceestheo hoc-c to see that it-is clear acid that tine grooves are
fr-ce from ge-it, aced assists 2 to mceareln fine greet, arid sponge if
necc-cssfec-y.

4 sees t-icct tlr~elevating gear is oiled aret-l ire working order.
After creche neucrehcm’ has completed his work as above, lee goes

enceder’ c-ovc-e’.~

To Load,
Cr-oct-p Office;-. Urea Capfafie.

(i-reap.’’ . . . . Cane.’’
Load.”

Occur L~tyee-.-——Adjustshis tamugeint sighnt approxiereatehy to tite-
r-cringe slnowin oce the inrdicaton~ditch, or otiner menrn~nof passiceg racrgeS~
or as ou-nlee-id by thee (h-ouup Ohlic-er, as tine ease may be, aced to
flee deflection giveen.by Grocep Ohhleer. He then hooks a tube to the
lnueyart-1.

Wheer P.1?, is reset-i, lee does not tot-ecu tine tangent sights, bent eon-
nrocts rip ne-n elect-n-ic tube.

3 moves into posit-mm, wit-helm-ace’s flee ean-tridge frocn tine cylinder
wifle hcis left macnd, mined plmrcc-s it ice thee hon-c, choke to Ida left-, assisted
by 2.

(3 supplies a can-bridge to 3 (bc-urging rip tine cylinder on iris left-
shouulniec’, lid to f-ire eear), aced stn~ndsat his right i-ear.

2 receives men automatic gas c-Inc-c-ic fe-or-n 4, mt-ned places itt- in tine-
bore (at dc-ill going througie tine motion only), wit-In tlw painted side
towar-ds Lice cartridge.

7~arid 8 brieng up thee pn-ojec-tiie on it-s bruce-ow. 5 casts loose-
the lower block o1 tine heoisting f-nrc-kb rend leant-is it to 2.

- 3 slcift-s tine upper’ bloc-k kill it is over f-inc muzzle, 2 hooks tire-
lower bloc-he into tine solvagee concerT tire projectile ; 3 fleece gives the
sigenal to “ ILonst away,” by 1-aisierg his e-ight arm st-might above hi~
head. 2 and 3 steady and guide tire pr-ojectile, 2 attending to tine-
lower bloche, 3 to the upper bloc-k of the tackle; 3 shifts the empty
barrow elener of tine i-aisiceg numbers, 7 e-emovirng it altoget-iner after
tine projectile is in the bor-e.

The projectile is n-aFsed by Nos. 5, 7, and 8.
When flee pn’ojcctihe is higlc enrongin, 3 again raises his arm above

his head, and with 2, force-s tine pioject-ilo into the bore. 3 again
raises his term and wmeves his henend ac-ross. The lnoistir-ng numbers
then ease off; 2 casts loose the scivagco and throws it on to tine ban-row
and receives tine r-ammncr from 4; 3 rencmeps or t-enr.oves flee safety pin
from flee fnnze; 5 pulls thee Ieoistiing tackle out of tine weey and hooks
the lower bloc-k back, 4 then supplies flee c’rnncmer wet-h tine right
raenmer’ rope attaclned, 3 hooks tine left rammer- rope, whicie Ice
receives from 5, rend with 2 steadies tine rammer stave. Tine ropes-
are manned by 4 and 5.
* For nosition of ceumbers under corer, see pages 50, 51.
-~ I’eelliser,” “Connmon,” “ Case,” or as tire case may be, Lleo Grorcp Officergiu’irrg the natnere net-ni lomegtin of feezo if required.

7 would fix tieo fu~cs,wlceee ees-d, before brnngncig up tire shrehl, rceerYeurg t-nenie
funes ready bored from tire Gun Capteuini.



4tJ

2 aced 3 raise f-it-c-in- aint-s, ar-eel tire irroit-’ctiIo is cant-need inome.
‘tVlncni “ macne,’’ 2 mmcci 3 agcinr raise their- ar-nees, dot--ache tine i-art-ct-net-c’
ropes, ant-cl it-and fit-cur to 4 nerd 5; they fIt-c-mi spe-ineg tine rammer;
3 inserts a wedge wad, ii-hich lee receives in-one 5, rend 2 need 3 pr-era
steadily Irorne, jacnemineg it runt-let-- tire Inc-nd of fine projectile witle two
sneai-t taps (at elcdll, gaming tinroirgin tine cerotion curly) ; thee n-aceuneer- is
tluen spi-receg tried nc-placed by 2, 3 nensleips flee port- bar-, nt-nd thee
r’ammce’ i-apes ar-c coiled or placed c-lear oI thee won-kieng of the gun by
4 aced 5.

rJiJee Gun Cnipt-:eime ct-on- gives tire signet-il to ‘‘ Then Up,’’ by iaising
hot-In mm-ems c-cntica hiy nt-hove heir Inc-ad.

At theis sigcrreh 4- and 5 purt tleeir ie-ome poiirte~i lever-s in tire sockets
nt-nd bean’ docrcc ; sieoenhd thee genie n-ten rip too i-tepidly, tiney raise their
levers need -ieock it.

Whceii tine gun i-s rime nip, tine Grin Captain sigenals halt,” by
molding rip mis n-ighet- beanie], 4 mined S misc thneir levees fill flee sockets
foerclr thee stop pit-ct-er, need cc-place fit-em ; 2 acnd 3 closo thee cceamrf-let-s.

Making Ready, Elevating, and Traversing.
As soon as thee greem hr-es bcecn n-ire-n up, thee Gut-n Layen’ jeeneups ocr thee

slide and place-s the tube ice tine veect-, eweept- ice Case i,t ailowiccg the
toggle to hmneg over tire rigint side oft-Ire eae-n-incge. He f-Irene pe-oceeds
to lay mis gum.

Wlnen P.1?. is nt-red, Ire puts ire fire elect-n-ic fiche, riced takes care
-that thee laniymni-d is c-hear of tine slide, so err enot- to be c-net- by thee grin
car’riage 0cc recoil. He tiren goes to tire n-can- of tine slit-ic- to rcat-l tire
.tr’ninineg arc- icy poineter -

2 and 3 mann the travee-sing brandIes, 4 and S flee eievat-ing
wineels.

Tine receraineineg ceuncnehen-s go cinder cover. - -

The Geene Layer- gives directions to thee elevateneg irucnbcm-s cu a
low tonic n-Inc-ce tangenet. scales ne-a used, bnet wit-en qeeadr-ant elevation
-is usc-cl acer] fire cic-vat-irng rutrneebcn-s cancerot rent-I it, tine Guru Captain
signals to tinem mrs follows

“ Elcvate.”—Jio holds nip c-it-leer- let-cecil, fingers poiet-fiieg upee-ar-ris.
rC Depress”—IIo turner mis leaned, so that tire finger-s point (lois-n—

wart-is.
Ifalt,”—-He sleep-s heir tingle.

For dircctioer tine Germ Layer-- gives tine foilow-ierg sigeeals ~ to tine
ti-aver-sing nrcmbci-s -

‘J’r-aml h?iqlrf on L-fL’’-——--IIe eirot-ionus witlr iris hands, heir fenugers
~ointiceg to flee rcqnir-c-d direction, so as to ho best seen by the
traversieeg cruncher-s.

IIalt.”—ie slaps iris tingle.

* Slnoerlrl flee projectilebe “net 1ce~rp,’’2 ant-el 3 nt-rise tie eir an-net-s anti me-arc fit-c-in-
‘hanecis twice across; the projectile is tit-en forced it-onne. A be-ass screw on the
n-acute-nor stave shows c-inca the full charge crud coccmunon sirohi aec- ieoeree.” If a
different eleeeu’ge or projectile of a differeemt length is bring used, thee ranceeceen- r-nust
be marked accorchinegly.

±In Case I tine trebe is not to be leeserteel eentih thee gun is fime;nhhy it-rid. -
~ In some cases flee traversing numbers It-ray be iennrblo to ~e tine signals, in

-whicir case the Genre Ler-yer will die-ret tlrccn by woe-fl of coenceerend.
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Laying and Filing.
CAst-c I.

1.—lb It-c-It (‘lecUt(Oet- art-(7 (li,CCI.eOit- aie get--ct-c by TetCrIJenI Scale.

Tine (lucre Layer lecys the guen wit-he tire deflection ordered and flee
dc-vat-ron as sinown ocr indicator dials or othecr means provided for
passiceg n-anger, cc- as cc-dc-red by theo Group Officer-, aiterinug it
crow tried fleece err thee t-lial or otlece- nut--rices nt-it-en-, on as enrelen-ed by tine
(-ir-orep 0111cc-i’, as thee case may be,t-1 nrntil the final range is given as
fohiows :—

Final Range.
Gi-ocrjc OOicee’, Untie Captain.

• . . . Cr’r~up,” (C • ..Cuee,

c-i- ‘‘ . . . . Geese, . . . . yen-el-c, ~ n-.’’ -

• . yen-cl-c, Ltv. ‘‘~

At fine on-den- “Lay,’’ all flee Gun Layers, oi only that of tine gnu
naceeech, as thee case entry be, adjust flee tanrgrcmrt sight to the exact
elevatiome meet-inner].

Tf ornhy ocne or- more gunis are meacered, thee Gumuc Layer’s of thee ot-heers
is-ill cocrticeue as before, as well as their elevating treed trerver~ing
ritucmnlcer’s.

No-eu—Ti a geen oc- grecus of a gr-oup are to be f’ee-ed. nm-s soon-n mis
possible aft-cr bc-meg loaded, fine Geonep Officer should give tine finned
1-recege ‘‘ innceeediretehy tire gun cm’ geens eec-c run up.

Wheeee fir-meg- nrb a stafioermne-y target., thee Green Layei’, as soon nt-s ice
has received tine fiend ret-age acid let-id mi-s genre, juncmrs n]ocvce nt-ct-rb goes
ut-eerier- cover, tht-e olevatieeg riced te-aversicrg nunneebei-s doling tire san-nec,
neintil tine Ge-orep Olliecr gives thee order.

• • . . Ge-cup,’’ on- ‘~ . . • • Can, Commence Fii-ing.”

Commence Fit-ing.
(ijo rep Officer. Gun Capten--iec.

• • , . (Ji’onp,” (Oir seeieng art-ce Iiayt--rjneernp off
on- l/ce ahdc)

- ‘ • • • . (let-n, “ • • . • Gain,
Ccimrncne c-c- Jt-’irierg.’’ Fl-c-c.’’ -

At- tleo airier, Cocen-rnenrce Fm-meg,” tine Guci Layers of tine group
or oft-Ice green or gut-es neamed, nt-s tine case may be, will rapidly make

* Gout-orally the ranges wouclel be called out by tine Group Officer, taken from
thee dials, &c., and repeerterl by thee Gun Captain.

t If fc’ocne eecny caress the grin is cmol fired at this range, tlrø Groccp Officer gevo~
thee c-race’ ‘ 1j’rcslr Lay,” and imames a new n-nnccge, titus, C~Fresh ~ yds., Lay.”
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acey final c-or-n-oct-ion of tine laying fintt-t ret-try be necessrnr-~-,place flee-
tube jet- tire vet-nt, act-ti jnernrp off the slide. As soon as time Gun Layer-
jcrrneps down, S goes rnct-der coven-, 4 seizes flee ]acnyrre-d, and on tire
eerier-’, Fts-e,’’ front-n thee Gun Crr1etniinn, hiret-s, afterwards tint--owing fit-c--
lernvemrd over tire cascabit--.

2 aced 3 n-c-main c-nm tine tnrtversirng lnit-nmdles until time gun is fired.

CAsic IT.

II,—lVlncrr t-nse’ng smfj/e(irey rh-ps, stc-eright ct-lye slglts,e ant-I qcnadi-ant
eleven’con.

Tine Gun Layer’ staceds on the sighting steps, and keeps Iris guu~
ti-amned on tine target, haying only for direction.

4 and 5 elevate or’ depress to thee elevation ordered by signal fe-one
thee Genn Captain reading tine quadrant elevation, uncles-s metrics are-
provided winch they c-ace i-c-ad themselves, when they is-ill take it
fc’om such means, flue nceennber on the sit-ic- on wheic-li the quadrant
elevation can bc-st be n-earl giving tine same.

Thee “ elevation ordered “ is-ill be that slnown on-n the indicator, or-
ot-heer means of exhibitiieg i-reneges, or as on-tiered by the Grot-rp Officer,.
as tire case may be,t

Final Range.
Gc-ovp Q(Jicer. Genre Captain.

• . . . G-i-oerp,” ‘‘ . • • • (lien,
cc- - .... Yards, LAY.”

• . • • Oct-n,
• . . . Yards, LAY.”~

At the order “ L~y,”fine Gate Capt-rein crerefuily gis-cs tine final
elevation or-riot--cd.

5 then goes cruder- coven’, 4 seizes tine lareytrr-d acid stretches it.
taut.

Commence Firing. -

Group 01/icc-c-- Gun Captain.

• , • Os-c-up,” (On getting signal fi-om Guc~
or Layer)

“ . • • . Gun, ‘‘ • . . • Gun,
Commence Firing.” Fire.”

At tire order, CC Covrcnence Fin-u9,” tire Get-n Lr-eyer will rapidly-
make any final cori-ec-t-ionr, and It-old up his i-iglet hand over iris, head
when on thee terrgct. Ho remaices wicen possible on flee sighting steps.
4 fires the gun on tine order “ F1ce,” fe-one f-ire Gun Crept-rein, and
throws back tine lanyard over the c-nscablc. 2 and 3 rent- nnin on th&-
traversing leandles cent-il tine gun is fin-ed.

* Drerirng tire loading, tirt-e Gum Layer will bare set the tangeent scale at th&-
approximate c’enrege, or as ordered; it may be necessary, howeven-, for mince to further
after it, in order that tine target may be in thee field of tine straight edge. Also, see-
p. ~. -

-f See note * on p. 47. ~ Sec note -~-on p. 47.
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Ctsr III.
fit. lVitlr quaeln-acrl elevation act-el tn-am-mug at-c.
4 areel 5 elevate or dep~cs as in Case II, except- that when P,F, is

used they give tire elevation, as called by f-he dial nrcmnbcr, direct-ed,
if necessary, by tino Gun (iaptaiet-.

Tire Gun Layer c-ends tine trainieng by pointer, as gis-cn by Grorrp
Officer’ on’ otleorwise (or wit-in P.F. by tint-c dial iinmoebcr-), and signals tee
t-lrc ti-reversing nr-uer-bcrs as required.

Final Rang-c.
Our thee caert-iocm from thee Group Officer- on’” dial nec nt-nicer-,’’ ~~.) taut-ge

Yards - - - Training - -. Degrees, Lay,”41’ 4 antI 5 give flee exact elevation
called or-nt-, die-c~ted,if necessary, by flue Gun Captet-ice, rent-U go under
covee’, meniess wleeur fcr’ing is mnot wifle PF., ivleenr 4 seizes tire lanyard
need ste-etc-lees it trend;.

Tine Gun Layer, wit-hr f-lee Inc-hp of 2 aced 3, gives thee exacttraining.
and goes uceder c-over; 2 and 3 remameeing on tire Inandles, except
when tire firing is by PF.

Cocmnn-nence Fii’iirce.

Tine Gum Capt-er-in satisfies himself tinat tine gun is laid on flit-n
proper target.
If P.1”. is ciot- used, tine words of conceit-cant-i cviii be as ire Case IT,

and 4 will fire one the Gut-n Ctnptaien giving tIre word.
When firing by P.K, fir-re (jun Capt-rein pert-s ire the firing pleeg and

reins to tine rear of the slit-ic, wirore Ire c-ace best be seen by tire Group
Officer’, Ieoichimeg up his macrd icr line wit-In his smoulder; ice cat-cc-mated
works lee roust however oftecr infon-rn the Ge-or-np Officer’, if Ice cannot
be seet-r by hum, by woe-t-t of nrouthn, signal or otinerwise, as most
convecmieirt,t

Wleen flee Gn-oup Officer- gives to tine dial cruncher flee wart-I or
s~gnaito “ Conreuecence ES-it-ny,” lee goes uneder cover’,

Sponging Out.

In all tine above Cases.

- As soon as f-Inc gun is fired, the Curt- Cnejctamne removes the firing-
plug if P.F. is used, tine Gun Layer- in all eases de-iffs flee vernt, re-
rrdjeest-s tire Ier-nya-nci, ant-i i-ephneces tine pricker riced \-enmt server; or
with P.F,, coils rep thee Ianuynrd acer-i puts it ire tire firing plug box, or
other cornm-eceieent place ; 4 erect-I 5 attend to mcranthet-s, assisted by
higlree- numbers where necessary, 3 sidps flee poe-f beer, 4 supplies tins
spocrge, rend 2 arid 3 sponge out tire gun; 4 replaces tire sponge,
S overleauls tho Iroisting tackle.

~ Sec it-etc -~-on p. 47.
f Siroreld in fe-ecu prediction be ccccessary, or thee signal on- order, “ Stared Fast,”

be given be-fore the Group Officer orders, “ Comncncence Firing, ‘the Genre Captain
cviii ineinediately remove the firing plug, tend tine service of tire gore will continue aa
beforo. -

(1689) - - D
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Tt Run Back and Ullh)ad at Dtill.
As soon as tine greet- inas bc-one flrcd, tire Gun Layer-- leaving (in-i ftc-U

f-lee vent eend ic-pint-c-cd thee pneckor, vent- servor, acer-i ianyrei-d. flee tinier-
Captnt-ine gives tine sigreerl to i-urn back by lroldint-g ct-p hot-li hands over-
it-is Inc-at-I-
He tiron disc-curt-erects tIre traversing gear by siniftit-eg and keying

up tine it-needle-, 6 aced 7 fnx tire rneeieincg back tackle, take two tier-us
n-or-mel thee ballet-rn!, emil 1cc-del one to tice fall. 4 rnnnel S tineir apply threir
levers and bear down, 2 anud 3 nettendiceg to thee pat-vhs.

Tine traversiccg leandhc-s arc enact-iced by 2, 3, 4 aunt-i S.
Tire Green CeniUnnin caises his e-igimt ar-ct-c, net-il flee ceumben-.s imeas-o

r-orrned, fire 0 rein Layer foilowiecg rep tire cigiet fluent n-oiler- witir a
wedge wad. As soocr as the gncc. is knck, lie ageune raises Iris i’ight
anmn.
4 and S then apply fit-c-jr levers nend hear down, 6 acid 7 i-emovo thee

tackle: thee Gun Captain siriffs flee gear to traversing.
2 er-reel 3 remain one thee ti-avecsicrg leant-nile-s until tire eerrriage is

lower-ed.
Tiec gun is unloaded by tire neme ceunebers as Ionrded it, 3 sheippincg

flee port bier, 4 supplyieeg extractor and sc-au-cheer.
As soon as the gucr is eremloaded, 4 supplies tire spoenge, 2 aced 3

sponge or-nt, need S over-haucls fine iroistineg tackle.

-- -- - - To C~aseFiring and Replace Stores.

Group O11i,~er: Gut-un Ca-plaice.

- --- .- “. . ~ouju)’ . . . . Gut-n.”
-~ Cease Fin-iungame(l n-cpienc.e “ Cease Firing a-nd u-c-place

Slot--es.” Sloees.”

Tire Gun Capt-alec sees that- tire gun is depressed to an angle of
about 4 degrees. ‘l’iec- -st-ores an-c- returned by tire ceumbers evhmo
brongirt tlrc-m up. -

After replac-iecg st-or-es, tino detachment falls in two deep in rear of
the gun as at first.

‘I’o take Post under Cover and- Form Detachment Bear.

Tinese- movecncnet-s are requii-cd at times; they will be as follows

To take - Post under Cover,

G~e’oupO~icee- Gun Ct-nplain

“ Tcel~ePost unrdec’ Govec-.”

Eacle mani doubles at- once to his posrtion as fohlows* They
~houlct all, if possible, be -sitting or lying down.

* Diet they may- be locally arrrereged for otleersi-iso so berg ems the men know
~xactIycs-here to go to, and meru near enoingh to spring rapidly to their work,



51

- Gren Crept-nine—Where he c-an best ret-nine his positione for supcrin—
tenrniing tine worheireg of the gun.

Green Laycc-~—Ieirear of the slide wire-a possible.
Nos. 2 nt-ned 4.—On tire right of flee greet-.
Nos. 3 a-nd 5—Oee tine- left of thro gut-c.
2 aced 3 being next-tine ct-euzzle, aced -1- aced S outide tit-em.
No. 6—At tlmc- head of thc- cartridge lift, or outside c-rat-ridge

expect-So S Oe-O.
Nos. 7 amid 8.—At tire head of tire shell lift-, or outside she-li

expeerse stoic.

To Form Detachment Rear.
Or-oct-p O/flceu-. Green Captain.

Detachment Rca,-.’’ ‘‘ J)ouble 2~farch’’

Tire Gun Ceiptaici doubles out and places leirnself at the n-ear of th~
platform, facing to tire front-f; ocr the word, “ Double Mau-clr,” tire
nerembers double to their places in en Dc-tachneent TIc-ar,” It-alting and
fi-ontireg as theey come nt-p.

(1~3Sl~) -D 2
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DRILL FOR 9-rn. R.M.L. GUNS IN 1IAR-BETTE BATTERIES.

(1.) ON DWARF SLIDES.

The guns ac-c fitted wit-h muzzle derricks.
The sen-vice is time sacno as for guies cuoneceteni in casemates, wit-In

thro following oxceptious

- General Duties.
4 assists withr muzzle dc-re-ic-k, S attends to cenrezzle derr--iek. (Tine

detail at page 43, relative to nnantlets aced poe-f bar, and ~lrift-iecg
hmoistincg tackle by No. o is omitted.)

To Prepare for Action, and Examine Gumi.
Rammer e-opes ar--c- riot supplied, 3 brings up spun yarn and

mouses flee hook of f-leo upper block of the iroistineg tackle, and
over-hauls time tackle, placing tire hower block on thee ct-nuzzle of the
gtecc.

To Load. -

4 nerd 5 raise the dee-rick. In rant-ct-ring Irome, 4 and 5 man the
rammer’ stave witir 2 and 3. After the pr-ojeetile is i-aernmed inocnie,
4 aced 5 tlnrow back tine derrick, 5 makes rep the fall, and lays it on
top of tire gun

After- flee gun It-as bc-c-n fin-ed, 5 overirauis thee leorstcncg tackle
(except at dr-ill). -

If the guns are ct-of fitted for ruuzzie dc-ri-ic-ks, flee projectile is
carried to the gun in a shell beat--er by 7 and 8, 2 and 3 assnsting en
raising it t~the muzzle.

(2.) ON MARK I 7-ri~.PARAPET SLIDES, WITII

SUNKEN WAYS.
Tire slides arc fitted with fixed loading den-c-ic-ks aced stages (occe

derrick to be kept in st-ore). The running c-nt-i of tine fall of flee
hoisting tackle is led tirrough a snatch block, wiricir is hooked to tleo
foot of tire derrick.

Two get-it-ic-s for ramnrer ropes ar-c attached to tire care-inge; snatcie
blocks are the-c-c-fore ct-of re-quit--ed. -

Tire service is the same as above, except in loaclimt-g, when:—
4 and 5 attend to the loading derrick, S fixes the catch to secure

derrick to pillar for loading, 8 books lower block of hoisting t-ackio
(after the projectile is rammed leome, 4 aced S lower tine derr-ick).

4 and 5 pass flee rammer-- ropes through tire guides on carriage.
The projectiio is brought up, as with guns in caseneates, on i-ight
or loft of loading stoge, depending on which side tine derrick is use-cl.

In laying, the Gun Layer directs the traversing numbers by word
of command, instead of by signals.
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I)ItH~L FOIl 9-IN. R.M.L. GUNS ON MARK H C~\RUIAG1iS
AND MARK III OR IV 7-er. PARAPET SL[DES WITH
SUNKEN WAYS.

Tit-is neounet-ieeg is constructed to fir-c- at aceghes of ole-vat-ion rep t-o
2O~,and consists of tho following additions to that of fit-c ordirt-ae-y
nort-nt-icg

(a.) l~oaclirngstage.
(S.) Two loading ncr—ic-k-s.
(c.) Three flerust bloc-It-s.
(d.) Two hyde-ar-chic- buffc-n-s.
On tine left sir-Ic of this pan-Licec1ai~ cari-irege lens boone fit-ted a

Wat-kin mct-It-iplier for giving flee elevatioce. If is gradreat-ed up to
10,000 yards.

(a.) Is aft-ac-inerT to the slit-Ic for cecicerbers 2 and 3 to st-rend ocr
during loadineg.

(b.) Are aft-ac-Iced to the fe-ont of tire slide; once being or-r each
side of the muzzle of thee gecce, rend capable of being rotated. -

(c.) Two of these are attachned to tire ncet-Iec-surfneee e~f tire- slide
opposite tine pivot, and svhnen suppor-ting it they ar-c bean-meg on the
pivot plate 01 tlee emplacement.

Thee ot-Inom’ block is at the front- of tire slide, and when supporting
it bear-s on flee racer.
To enable these blocks to be put icr bearing, cache is fitted wit-in a

capstan leead, into which tine iron pointed levers can be applied.
(d.) These are incside thee slide and are fitted withn vaives to regu-

late tire iecoii. The scale by wit-ic-li these are regulated is fitted to
the front of tire carriage.

‘I’hre travcrsieeg gear is worked at the ret-er of the slide.
The service of tire gun is the same as for those mounted in case.

ct-cafes wit-h the following exc-eptiocrs

To Prepare for Action amid Examine Gun.
No. 3 secures the Iroisting tackle to tine loading derrick (mousing

tire hook of tine upper bhoek wit-in a piece of sprnn yarn), overhauls it,
till the lower bioet-k is convenient to hook to tinc seiva-~ee round
tine projectile, Linen hooks it to tIne front eyebolt of tine slide,
making tire fall fast to ocro of the cleats on tine derrick, and places
thro remainder of the fall ocr flee .shege coiled down.

Tire j-ammer ropes arc coiled down cleat’ of tire pivot plate inside
the racer.

No. 4 takes his iron pointed hover aced applies it inn fine capstan
head of tire front tineusf bloc-k aicd assisted by S scr-cws tleis block
down into bearing on tire racer’. They tlren aeljnest tine then-nsf blocks
on their owci sides in bearing on fo the pivot plate. The li-onet- finn-nsf
block is thon raised (to admit of traversing) jet-st clear of fit-c n-acer.

Tine side blocks being once proper-hy adjusted should, not require
any further adjust-ieee-nt.

No. 7, also a MeMahion spanr.cr.
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General Duties.

Gina Capta-~n.—Attc-nds to tire indicator of thnc hydraulic buffer-c,
adjusting it ac-con-ding to tine nec-an c-Ic-vat-ieee likely to be given to tIne-
~ein.~
re lie is also responsibie that- tire slide is restieeg on f-he thrust
blocks before f-lee gact- is fired wit-en the elevation e~ccecis5,000 yards,
need, after it-is fri-ed, tirat they are e-neised immediately.

No. 5 attends to tine loading derc-ick, nt-cit-i to lower block of
inoistireg tackle.

Nos. 4 aced S at-toned to the capstan ireads of thrust bloc-ks.

To Load.
Aft-cr flee eae-tridge has been placed in the hoc-c, Nos. 2 aced 3 i-am

it leonee, 2 leaindineg tire rammer back to 4, wleo attachcs tico rammer--
ropes, Sec.

While 2 and 3 ac-c menacing heome tire cnrr-ti-idge, 5 Inooks tine
hoisting tackle to tire selvagee. After flee projeet-ile lines been ramneed
Ironic, 5 overhauls the tackle as beforo.

- The derrick is swung round by Nos. 2 at-nd 3 wIt-en thee projectile
is “ leigin eceoccglr’’ -

Thm Up.

- After tine gun Inns been “run up,” thro Gun Captain will ndjust tho-
.icciicator as follows

Up to 6,000 yards at 2, -

,, 7,500 ,,

- Above ,, ,, 3.

-Final flange.

Ca-se III only nt-sad.

After tire final elevation inns been given to flee guer, 4 and 5 mount
on the loading stage, 4 ft-eking Iris iron-pointed lever wit-it him, rend
applies it inc the capstan ireaci of tire frocet- thrust lelock ; lee there
hooks towards tine Gun Layer, wino will signal to mien, wlren tine fceeaI
training Ices been given, by holding iris right brunt-i above his Ice-ad
4 act-cl S will fleece screw tine block down on to tine c-nc-er- ant-i go under
coven’. Short-Id thee side -Iciocks not be in boan-ing they will also screw
therm clown before got-rig it-ct-dee’ cot--cr.

After flee gun it-as been fired they will immediately raise tire front
block. Nos. 2 aend 3 will depress the gun intoa position for loading.

‘~ Tine greater tire el~u-ationrLInc- greater ~lnonldbe tine opening of thee ~-alve_
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DR-ILL FOil 9-er. IUt-[.L. GUN ON MOXGRWFI’ CAR1UAGE,MARK If.

Tire dot-cr-clement consists of a Genre Capt-nine (No. 1), a Gnu Layci
rtnt-1i seven at-leer- gut-i crt-innrbers.

Tire detail foi tel]meg off the detaehnneecet and forming nnp is ti~c-
same as givct-t- for guns one traversing slides, nun], the rh-ill is sinnilat-,
with thee following exceptions :~

General Duties.

3 aft-c-cit-is to inoisticeg c-her-rice, } i~additioce
5 ti-averscs acnd attends to bit-eke in rncinceicig cnp, to tineir--
7 and S inane hoist-meg c-It-air-cs, other duties.

To Prepare for Action and Examine Gun.

No ir-on-sheod levers are reqreir-ed.
Tine sponge and rammer nero laid down on the right-f of the gren

close to tire pan-npct, it-ends tot-van-dc the parapet ; tine smell extractor
and searchccr ocetside tine pit.

4 supplies 2 wit-hr thee soarelcer and replaces it, ant-I attends to
elevating wired, ared depn-c-sses after tire gun has been sc-arc-med until
t-hn~muzzle rests ace tire elevator.

2 places thee sponge rend ranineer jet- the tray beneatle tire sides of
tine slit-ic. -

3 brings cnp macidle of Iroisting winch and It-laces it ocr fire spindle
outside tire left sit-ic of thee slide.

tf~ ~T- ~Ilo Load.

Tine Gun Captaiur gets tire genre into a coct-venient posit-ioce, i.e., tire
upper edge of f-lee comintcrcveighnt crearly Irorizoenfal ; 4 depresses tire
guer if nc-ccssan-y. 2 creed 3 opece thee flaps of thee loading stage
between the sides of flee slide. 7 and 8 bring up the projectile one
its barrow, wit-in seiveegee ore, nt-nd run it on to tray beneath muzzle of
glen; 2 icooks hoisting tackle to seivagee round projectile; 3 tlrenr
gives signal to “ Hoist away” by raising Iris right leaned vertically
above Iris Inc-ad, 2 and 3 steady erred guide the projectile wicicin is.
raised by S and 7 nt-anceit-cg fine w-inc-ie inanrdlc. Wlnen t~nepn-ojeetilo -

is clear of tire bern-row, 3 cnoves tine latter c-Ic-ac’. When flee projectile—
is “ Higle enoeugle,” 3 agamne n-ceises his arnie abet--c his head, acid wit-lu 2
forces the projectile into tine bore. 3 agrein raises Iris nc-nc aced was-cs -

mis hand across; tine number-s orn the wine-hr leant-lie fleece case off, L
c-nat-s hoose Lire selvagec and tire-ow-rn it one tiro ban-row. 7 i-encores tire
empty barrow. -2 acid 3 close flue flaps of the loading stage. 4 anti 5.
assist to rune home if nceessan-y.

To Run Up. -

2 and 3 throw back tire pawis of flee retainiing racks, rind, before
running up, the Gun Capt-nice cviii give tine caution “Stand Clear.”

-5, molding the brake, allot-vs tire gun to n-un up as far as it will go-



~thris is ven-y important wit-cnn using Q.E.). When up tire Gain Captaimr
ai~na1s“[alt.” 5 mu-st be very careful not to allow it to escape
fr-~renInis contnol, ar-ed, one tine other it-and, lee nt-rust not chock it too
soon-e. Shotihi the latter be the case, tine Gun Capt-a-in gis-es “ Work
levers ;“ 2 and 4 man tire right, 3 amid 5 the heft, lever, small ends to
thee rear; 2 arecl 3 fixireg tine hat-cit-es; tine Grin Captain will give
~‘ Down,” “Fe-ash pun-cit-use,” “Halt-,” as i-eqmeired. When tine gun is
rep 4 and 5 ct-reship thee levers, 2 aced ~3slacken tine latches and man
the front ti-aversing handles, 4 fit-c elevating wired, 5 the rear
te-avcn’sinng lracet-llc.

To Run Back and Unload at Drill.

2 and 3 dx tine hat-chic-s ant-I, with 4 and 5, won-k tine levers, tInti
~un Captain giving “Down,” “Fresh pun-c-lease,” “Halt,” as i-eqeeie-cd.
When tackles are used ticey ac-c Icooked by 6 and 7, and manned by all
the available ncxnnben-s. Exfra numbers will also be reqncircd. Un.
loadineg should be effect-ed fr-one the firing position before tire gnu is
run back.

DRILL FOIl 0-ix. R.M.L. GUN ON RIG-LI-ANGLE MOUNTING.

The drill is similar’ to 9-in. JL.M.L. gut-es on traversincg slides, wit-Jr
the foflowing exceptions

General Duties.

No, 2 mount-s on parapet aced n-ucns rip loading trolley.
No. 3 mounts on par-apet, euns ct-p loading trolley, and releases

projectile.
No. 4* depresses gun to loading position, and raises pn-ojectile.
No. .5* assist-s 6 wide c-art-ridges.
No. S attends to heoisting tackle.

Prepare for Action-I- and Examine Gun.
~o. &—Pressure indicator mend apr-net-ct-crc.
-No. 8.—One set of hoisting- freckle. -

The Gun Captain cviii see tint the i-oiler’ pat-li is cheami, lee will
attach the pressure iridneator, aced test tire pressnt-c-e ice the cylinder-c,
rend test flee level of liquid in each eyhinrdec-. ~ He cs-ill see fleat the
clnp plates are secucod to thee mounting.

Gun Layer.—Rirnei- and tube ext-c-actor, instead of the pi-iekrn- anti
vent server-, also a grease pot-. -

He straps thee tribe box round Iris waist. Ho opens tine sit-mutter
inserts a tube (well lubricated with gnease), closes tire shatter and

* 4 and 5 do ceot rnccnc Inome or- run rep.
f Iron-point-ted len-er-u, wedge wads, aced e-unniug-baek tackle-u inot rcqene-ecl.
~ For nrnetieod of charging anti te-nticcg eylinde-ru, uco lunstruetionu for Cenro arid
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fires it before the gene is searched; the Gum Captain beiucg careful to
see thrat no number is in front of the muzzle while the tube is being
fired.

~inere being no vent server with this gun, tire old tnt-be is always
to he in tire vent drt-rint-g sporcging rent-I ioanhag.

The detal relatineg to “ lie fit-en drifts tine venit” to “over oct-c of
the hind sights “ is n-ant-c-cUed.

No. 2 sec-s tleat the trolley is in good working ordec-; Ire receives tire
marc-leer ant-I sponge from 4 aced leands theetnt- Lack to it-inn.

No. 6 places the sponge bucket c-hose to the sponge head.
Nos. 7 and 8 honk tire nipper block of tire hoisting tackle to the

derrick uteri moose tine monk, ovcr-htatrhireg the tackle until the lower
block is in a cmvcnienet posit-ion for nookiec~intO flee solver-gee rot-end
the projectile, they then p1cc-c the stores they have br-ought- up in a
conevemeietrt position for use at drill

~•FO t~

- To Load.
The Gun Layer connects up an electric

“tie lanyar pd,
after tine rammer- is witlede-awn and 2 aced 3 ar-c ~~jre ~fl~trplt-ee~.~’
flee tube in flee vent, seeing thief tire lanyard is ~
will not be cut by tine recoil of tire gun.

2 and 3 unoumrf on the parapet.
3 svitlednaws the cartridges fn-oni thee cylinder with his left hand

and places them iii thee bore, choke to tire left.
6 supplies cartridges to 3 (bringing up the cylinder on icis left

sleoulder, lid to the rear) anti stands close to the parapet on the left
side of the mounting. 5 assist-s inert-. 6 replaces the empty cylinder.
2 receives an autorecatic gas-c-inc-c-k Ic-one 4, aced places it in the bore
(at drill going through the motion only) witin tleo painted side to-
-wards the cartridges. 7 and 8 bring up a projectile on its barrow.
4 hooks lower block of tackle to selvagce round the projectile. 2
(at tire upper block) then gives the signal “Hoist away” by raising
his right arm straight above his head. The projectile is raised by 4,
7, and 8. When it is high enough 2 again raises iris arm above his

- head, and, witle 3, forces the projectile on to the loading trolley. 2
again raises Iris nr’m and waves it across, when tine hoisting numbers
ease off; 2 casts loose the seivagee r-end throws it on the barrow. 2
and 3 then move the trolley round ire frourt of tire niuzzle, 3 releases
tire projectile and removes tire safety pier, or uncaps the fuze. 2 i-c-
ceives tine rammer from 4. 2 and 3 tlrere ret-rn home flee projectile--
and withdraw the rammer, 2 handing it back to 4, who replaces it.
2 ant-I 3 then move the trolley clear of the muzzle, and dismount from
the part-pet. 7 removes tine barrow and solvagee. 8 overleauls the
hoisting tackle. -

Cease Firing and Replace Stores. -

ThE Gun Captain will sco that the gun is depressed until the
muzzle touches the parapet.

(16~9) fl 3
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INSTRUCTIONS FOR USING LARGE CLINOMETER.

To reat-l (he angles cnarhed on the dt--nm---—The brass drum is mark-ed
in degrees, commencing at 0°oc thee top to 450 at the bottom. Each
degree is subdivided into twelve parts; each sneahl division therefore
represents an nnnglo of 5 cit-incites.

The scale is read fr-onn i-ight to left, thus—

Ii I I i LLI2’L
I’-’

tine reading opposite flee arrow would indicate an angle of 20 25’.
To lay a gum at any angle ‘up to 45°.—Unscrewthe drum, until t-lno

4 points to thee elevation iequir-ed; place the elinometer, thus—

on the piano sm-face cut on flee breech, or against the muzzle, thus—

and elevate tine piece until tine bubble o thee spirit-level i~icr- time centre
of tine tube. -

For angles ofdepc-esszocz.-------Procecd as above, but reverse tire direction
of the inst-rumerrt-, placing it thus on the breech of the gun~
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nt-nd thus omn tire muzzle—

For angles of elevation ge-eater- than 45°.—Subtract- tine angle of
elevation required from 900, unscrew the rh-urn to (-Iris reading; tint-es,
for 60°,unscrew tire drum to 30°,and place f-he instrument ocr the
breech of the gun, thus—

~a the muzzle, thus—

und elevate until the bubble is inc tire centre ol its run.
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1~ANGF~TABLE for 9-inc-h H.M.L. Grin, Marks I to V (ileviseel 4.85).
Br,son1~ccPrac-t-icvoulS~1. 73-, 23. ~. 7P~1.0.81; 10.5.82; -17.82.

(I7learge, 50 lb_ P.; gravireectric det-t--c3
1
,

M~rerzlei~doei~y,141-0 F. s. ~‘s[omeet-(ing—IroieGnnrt--isorc.
I’rohectik-, ~tudniodwith I~fae-kIt g-rs-clecc-i, on- Jump—P net-nit-cbs

steedi~sst-~ith nc,toneeatic gas-clnt--L, wright
257 lb.

- 1. “ -~ n~--~ - 70 pee- cent. of ietcr~1,
- - ‘~ ‘~ 0 ~ 1~ c-ooicn,e fall n lit-n Ft-ice
~ -~ ~ ~ I-. 2~~-~” i’ -2-h ~

- ~ -~ ~ ~ ~ - :~- E~ -~ ~ 4 scan4
~ C,.— a,,

2
0

~ ~ ti 0 3 -~ (1etonatOC
~ -~ 771~ ~~233 .-a3i-.S~.3 o3F —

Cm. yard;. f~

10) 0 8 430 60 ~l4 ne-cr ce-.e c-rn co a-on c-n 2-0 1-~
“10 o o cc cr-i 59 Ocs I ccc ne-c a -42 20 0-09 0-33 3ro c-cmon ii is a c~ icc mc 0 Ci 13 1 11-11 0-SI 20 Ct-il 05 4311
40c) C en 0 SI 101 5? 0-58 ness no-s a-sc cc o no s-s

7
I20

500 033 541 73 00 072 1314 no-? n-ins cc c-cc a-S ens
600 a 4.1 a .,r or s-c 0-8? crer ir---5 n-en 20 0-27 1-0 055
700 o on e 4 51 3)4 I -01 inn co-n r-~,c-coo-cc c-n iso ~

I S n In 40 Si r t-s t-H7 ~ n -~? H 0-30 1-3 oa-~ 4-t-
SOS a i-n an 02 ~it-e r~o 00-n it--os cc a-en c-c sic 5-~
cons c no i ~ mo ~47~ 12H 0-9 2-21 20 010 17 1030 nit-
let-en r ce I 16 7t-’~i 50 c-os 121s 8-8 2-48 20 0-3)1 1-5 lens 0-0
1200 C 38 1 07 2) 49 t- ~74 Icon 0-0 2-72 cc o -~ c-n 1200 e
Is-os 43 2 9 27 48 189 Ices s-c 2-87 -cc a-sr c-c cesa T-g
1400 oc ccc ci 47 H03 0200 9-4 3-21 21 0’i? c-s 1303) ?-~
1500 s c ma ~ 40 3318 live o-r 3--lU 21 0-72 20 1440 $-~
1600 inc 47 71 49 7-32 leon s-n a-Ti cc 0-78 3-2 nero s-i
1700 30 a no 40 ~47 1102 51 0 3-9? cc c-ca a-s rotc 9-~
1800 41 3 15 18 43 2-sr 1149 8-8 4-2.3 22 a-os 33-8 1090 0-5
1500 52 3 30 46 43 2-70 iran 8-7 4--no cc 0-50 41 1770 10-0
2000 3 3 45 15 42 201 1114 8-0 47)1 23 0-0 4-5 1850 10-3
2100 11 4 In 42 3-09 1)12 5-t- 0-0,3 23 3-1 4-8 13125 11’~
2200 26 4 1? 13 4n 3-21 jo~’j n--r s-ar cc c-n s-i coos re-c
2300 on 4 33 13 41 3-31 nooc 8-) 5-39 23 1-2 5-0 2080 12-o
2400 CO 4510 12 40 349 10?? 8-2 5-80 2C n-C c-c croc 12-t-
2300 4 2 -} 1 11 40 3-03 1007 8-1 0-iT it P3 05 2230 13-a
2000 414 24 11 39 ~ ross 8-0 0-40241-0 c-s neon
2700 420 41 10 39 ~-~2 ions 3-3 0-7). 20 c-C 74 2370 14-a
onto 4 73 59 9-6 38 4-57 cons 7-9 7-00 23 1-3 7-9 2410 14-C
2500 401 17 9-] 38 4-21 n032 i-s i-mi cc c-s 8-4 mono ne-n
3750 4 37. .7 37 4-35 1031 7-? 767 20 17 00 0500 1,
3100 5 17 54 3-3 37 4 cc n~~1 7-7 7-08 20 1-7 9-0 2050 14-0
3200 527 7 13 7.9 30 4-05 iønø 7-0 828 20 I-S 10 2720 lG-~
3300 0 40 7 32 7-c. 36 480 no~~ 7-5 8-59 27 1-3) 11 2790 17-0
Sloe ‘159 73)1 7-7 33 4-00 osi 7-t- 890 27 2-0 11 2800 17-5
lOOt) 6 12 1)) 6-9 515 ~ Hi 74 821 27 2-1 12 2930 18-0
0000 6 24 29 6-7 31 ~ 093 1-1 9-32202-2 13 3000 155
3701) 0 11 49 64 34 ~ -‘~ 078 73 9-83 28 2-3 13 3073 1i-~
moos en Ca 9 62 33 -‘~s2 072 7-3 10-1 20 ~-t ca 3140 19-3
2350 11 mo o-o 33 ~ e7 He 7-” no-c cs -, -, n-c sees co-s
4000 20 50 5.8 32 ~‘-Sl 0)30 7-2 10-7 29 2-0 20 3280 20-5
4l00 41 1011 0-0 32 5~’JG 030 71 ct--n — — 3350 21-0
4200 36 1033 54 32 6H 048 i-c re-a — — 3420 ~
4300 171 10 H 6-2 31 b-2, o-n-c 7-0 11-7 — — 3)85 22-33
4400 29 11 ci 31 blO 016 7-0 17-n — — — 3aS0 22-5
400 44 in as 4-8 31 (~l 030 )i-9 c2-t — — — roes ~
4000 0 12 3 4-1 30 t.-)39 024 6-9 133-7 — — 3050 23-’r-
4700 10 c2 23 45 30 ~3,3 918 08 13-0 — — 3745 c

4
.~

4800 9 33 11 CI 44 30 0-01) ~ 4 134 — — — mono
4000 050 13 16 4-7 co 7-13 000 5-7 leT — — .3875 25-0
5000 10 7 13 41 4-1 29 7-27 000 07 14-0 — — 3940 ~5.5
0100 10 24 14 7 4-0 29 7-47 505 00 14-4 — — 4000 20-0
0200 10 41 14 34 5-8 28 7-no 800 66 14? — — — 4005 20-p
omso no 59 no e a-i 23 7-In 585 0-0 15~t-) ~ 27-0
6400 cr 17 15 29 3-6 28 7-85 800 6-3 15-4 — — 40010 21-5
5500 11 33 10 08 35 31 ~ 873 05 157 — — — 495 28-0
0000 11 53 16 28 3-4 21 814 870 c-a no-n — — 4310 28-5
0700 12 11 10 5) 3-3 27 8-29 805 61 10-4 — — — 4170 25-0
0800 02 29 Ii 33 272 2)1 8-13 1110 03 20-7 — — — 4433 ~9-5
.5000 32 48 01) 4 31 26 8 -7.8 855 (1 ~3 17 2 — — — 4500 30-0
6000 13 7 18 5? 50 26 8-73 050 0-ic cr-s — — —
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ItANGE TABLE foi7 9-inch R.M.L. Guec, Marks I to V.
Based ore I’raetice of 30. ee-it-d ~fl. 8. 81.

C1t-ar~’,03 Ib, ~‘- ~t-zz1e veiocity, ioo~f, ~
pt-.o~ectile l’alescr or coot-snore sit-eli, ~tlmp, 1-1’ nit-nit-Leo.

wille glt-8.0iJCl’~.
~mifl~

5 flhIlllitOC svjtI tIter 50 perCent-, of aunts Sltl,tl1,I

no ~ )t ~a e~.t- I ~ ~ ito,. 6 co t- lIe liii I I/OS 1on o, verlS-olt-g (,ct~ wcos,eecr ‘C

I3nr.atiohi - t ~ dreceelt, Seceeosre 01 oeloe’(y. ieee. flIght-. —_______ -
OS it-ce i-a,, re loter,.llyn~y otn’rh. l.n,c

0
ee.. nireotri. IlliCit. Re,t-e. Ie~hs

f.~ rnelies.~.Oi1i1S~t~lII

~ ~ o cc 03 355 003 i,009 8) 0-01 3-7 020 0-03 100 n-n
~O0 ~ 49 on 33)2 0-58 1,000 8-0 1-17 m-~ 0-21) 007
400 on t-~ 50 34-8 072 c,051 i’0 - 14~ 63 0-)e 0-13 430 2-5

5100 ~ -~1 4~ 344 087 1,042 7’S c-os 7~0 040 0-10
04 c 41 31 34-0 c -On c,oam 7-7 195 0-0 0-17 026 670 i

~00 I Ci) 29 27.1 1-10 co-ce 70 223 104 053 ~ ~

~00 2 12 20 33-4 131 coon 7j 2-32 ce-c 0-co 045 5~0 ~.S
ec00 ‘ -, ~ 27 330 145 1,001 ~ 2-sr 13-2 0-67 ~ 1,000 so

1,000 co 2 4’J 20 32-0 1-10 1,000 73) 3-no es-i 014 0-73 ceon 7-0-
1,1)30 — ~ a 00 ~ 322 1-74 093 7-4 ~ 16-2 082 0-87 ~ :~-
~,2OO — ~,, ~ ~ 10 31-0 1-55 ¶300 ~4 370 17-7 0-po 1-07 1420 ~.5
i,300 2 ~ in n5 zn-s 2-03 0)9 73 4-00 19-2 0-os 1-27 ~

.~ o n4 mn-c 218 972 7-2 4-32 20-7 r06 1’iG ~ c~-~
t-~ 4 22 re 30-0 2-32 005 ~‘c 404 224 1-14 1-72 ~

1.000 - - 4 ~ 12 300 2-37 039 ‘~ ~ ~ 122 201 1900 ne-s
i,700 3 .01 5 6 1~ 20-4 251 953 ~ 5~2S 2P8 131 2-mo ~ 120

i,8
00

~ in ~5 10 2P8 2-70 047 7’O 500 275 1-40 2772 2:cao na-~
~ s-a 270 v-on 931 7-0 5-05 203 1-40 316 ~ ~ :~

2,008 4 ‘ 0 ~ 8-7 24-3 3-05 93~ 6’9 6-30 3Pi 1-58 362 2160 no-c
~‘ ,~ ~ 8 -0 25 -0 3 ~O 920 6-0 0-65 330 1 -68 4-17 ~ :~

2,200 — -i-s 25-0 3-34 92~ 61 7-00 35-0 P78 4.68 2500 16-0’
2,300 ~ ~ ç 7 -0 24 4 m-4o on ,6-8 35 37 0 1 83 629 ~ ~

2,300 6 — 8 37 0-6 23-8 363 sri 07 7-72 390 1-98 8.94 2,790 110
2,500 ~ ~ ~s- 62 23-2 3-78 oo~ 67 8-09 ar-n 2-03 0.73 ~‘ ~
1,600 - ~ 40 .5 -8 27-7 ~ ~ 61 8-48 431 2’lS 743 3,000 190
2,700 ~ ~ is 5 -~ 22-3 4-07 803 66 6-66 452 2-28 825 ~‘~2~g

~ ~ ~ 22-0 4-21 888 ~‘6 9-25 47-4 2-38 0-60 3,2n0 20-5
2,900 s -o 21 -7 4 .36 883 05 904 497 2-40 10-00 ~ :~
:1,000 8 ,-~ -c-i en-c 4-51 878 6’4 1003 52’O 258 11-10 3,410 220

12 21) 45 20-8 4-65 873 61 10-42 54-3 269 - 12-20 ~ 2275
3,200 8 C ~ ~ 20-6 4-80 863 6’3 no-so no-i c-to nc-ac 3,600 23-5
3,000 4~ 13 40 41 204 4.94 SO3 03 1~22 592 2-01 14-50 ~ ~

co ~ n4 in 3-9 20-2 5-09 858 G-5 er-ta ce-i 3-02 15-70 3_too ~

3,000
3,700
3,000 -

- -

4,000 l_._..__. ~--



RANGE TABLE for 9-ieecln R.M.L. Gun, Islaj-k YLA.
Bared ccc I’o-rrctiee of 20. 11. 01 acid 2. 12. 02.

( wcight, 50 lb.
- 310 - - f saLine-c Peniliser,

‘Clrnnn-go -~goreviereetcie elotrsify, ~ - I rojeetile 1. wei~hL,300 lb.
Nt-nl-ierc of powtli-e-, SP. )Iuzzlc velocity, 1104 fs.

~ W.A., lot -0720.
Nature of l~rount-t;ng,IIigle-Aecgle Fire Monemetieeg, R.C.1). No. 1280 A.

5 eieieceetes’ -
- Angle of Slitpe of elcveetiOn Drift n)t-i31 Tiene orflange. Ecvre(rot-i. 13csceeir Descceit~ c-Ill tilner yecoelly, n(r

3
h(. Angle. Fregeit.

yardo. I 0 1 In. ynedo. Os yards. ‘sroo 30 0 40 31 1-17 12 758 277 1 0 3-n-s
0200 30 42 41 1 152 11 000 169 1 3 :13-5
0300 31 29 41 32 1-5 10 809 181 1 .5 as-:.
9400 32 16 42 4 1-1 9 8r0 193 1 7
9500 33 0 42 37 1-OS 8 820 200 1 9 38•5
9600 33 45 43 13 1-05 7 8221 2~7 1 12 39-5
0700 34 31 43 53 n-or C 83n 229 1 10 40-4
3800 33 30 44 30 0-99 5 815 ‘230 1 21 41-2
9900 336 33 45 32 0-97 4 841 252 1 211 42-0
10000 37 334 46 13 0-03 3 814 265 1 32 43-0

canon 3~ 33 49 30 0-83 2 8-17 277 1 44 438
10200 41 30 i

t
32’~ 0-7~ 1 853 290 1 50 44-5

10230 43 48 50 0 0-71 1 853 001 1 54 4.55
10200 45 2-1 57 33) 0-117 1 5127 ~ ~

- 10100 48 12 60 30 0-07 2 871 370 2 24 47-3

10000 51 o cc 14 0-63 2 876 417 2 30 482
9000 52 18 63 33 (1-59 2 881 423 2 30 488
9500 13 30 64 35 0-55 2 880 429 2 -12 40-5
9700 54 30 05 20 0-3)33 3 890 440 2 48 50-2
9000 05 2-1 66 is 0-49 3 893 402 2 213 IPO

9500 50 3 50 53 047 3 899 472 2 3)9 iOn-S
9400 50 52 67 20 045 4 904 483 3 5 52-0
~300 57 28 68 1 004.3 4 009 494 3 nr 51-7
9200 58 8  8ar 0-31 5 0103 505 .3 17 53-5
0100 58 40 68 08 0-39 5 918 516 3 23 0.1-2

0000 59 15 69 22 0-37 6 922 027 3 29 148
8900 09 40 69 46 0-36 7 ‘320 539 3 20 .55-2
8800 00 04 10 40 0-30 8 930 950 3 39 35-3
8700 60 43 70 33 0-35 9 930 560 3 40 56-0
8000 311 12 71 29 034 10 938 370 3 03 843-5

3500 61 39 in -13 0-33 11 942 1)82 3 55 57-0
8400 62 6 72 6 0033 12 940 5933 4 4 5~-5
8300 62 34 72 28 0)2 13 900 004 4 10 580
8200 63 3 72 00 032 14 3)54 615 4 17 58-5
8100 63 20 73 12 0-icr iS 917 621 4 24 59-0

8000 63 40 73 3-1 0-00 10 0110 633 4 icr so -o
7900 64 6 73 00 0-29 17 56) 647 4 34 43-5
1600 04 32 74 18 028 19 963 698 4 43 (i0-0
1700 64 55 74 30 0-27 20 907 (392 4 03 oc-r
7600 65 18 75 0 0-27 22 509 1180 3) 1 00-3

7500 05 30 75 20 0-20 24 071 sos no co-s
73400 60 0 75 41 (3-25 20 1)73 700 1 19 on-s
7300 00 21 76 2 0-20 28 070 710 3) 21) 01-2
7200 00 42 70 23 0-24 29 017 iso 5 37 ~
7100 67 0 70 41 023 31 950 732 5 47 01-s

7000 07 27 77 9 023 33 582 741 5 55 62-0
6500 67 48 11 25 ~ I 35 984 155 0 9 62-3
0500 05 9 77 45 0-22 37 980 705 6 20 62-5
0700 118 30 73 5 0-21 39 956 775 0 31 62-8
6600 68 51 78 24 0-21’ 41 999 785 6 42 03-0

5500 60 IS 78 43 020 43 992 797 01 14 63-~
6400 60 40 79 3 0-20 411 094 810 7 6 (i27i
6300 09 50 79 25 0-13 48 090 805 7 19 03-50200 70 0 79 44 0-28 50 908 520 7 22 (34-2



RANGE TABLE for 9-luck R-.M.L. Gun3 Mark VIA
Booed on Practice of 28. 11.02.

rwL-iglt-t, 37~ll~ 47-1-
I gravit-uctriC density, —~L~—. Projectile 5 nature, Prt--llisor.

ClnlrrO o ~ ~Lwet-gut, 300 lb.I nt-utit-00 oF powder, S.I - Muncie velocity, 982 f~. -
L \V~A-,lot 4i20~

Nature 0f Mounting, IIigle-Accglc Fire Moneneting, 11C.D. No. 1280 A.
13
5 minnIe,’

- Angne of Slope of enev,tlo,e Ilemniet-- Deft ~ -

flange. ncnevenien- i)eec-ent. Descent. w-iinieer Ve1o.~1y. It-igIt-t. Angie. s
1
eight.

—— I a Ha. yards. ft -al
30 0 37 5~ 1 3 ii ~ 0

3550 3~ 43 40 13 3-2 11 son ~29 0 59 31 -r
~ 31 518 41 30 10 10 sni r4o n 2 32-3
~00 32 32 40 37 1 .0 8 823 151 1 6 33-4
7000 ~ 27 4~ 54 0-9 7 83r 161 1 9 346

7900 3-1 31 48 0~17 09 6 838 173 1 13 35-8
500 ~ ~ 84 0 0~8 5 846 184 e 18 37-0
~ :37 1 -‘- 44 os 4 843 155 1 21 331

38 30 51 25 0-7 4 860 206 1 30 3-~P2
~1o0 41 30 cc so 0-7 4 865 231 1 31 40-3
-‘00 ~7 ~ ~ 21 00 4 871 263 1 44 41.081~o 4) ~ 58 37 013 5 8743 294 1 0-2 42-3
000 ~‘1 ~ 0.~ ~ 06 5 962 349 2 0 41-3

~ 36 us or o-.s 11 880 332 2 8 44-4
7800 53 54 61 51 0-5 7 800 345 2 17 454

rOO 11 51 02 40 05 8 814 356 2 26 463~ ~5 53 63 42 0-3) 9 898 308 2 10 47’2

56 ~ 01 33 0-5 10 - oor 379 2 40 481
7409 ~ ~7 05 24 0-5 es 905 39(3 2 53 49-n

is 00 0 0-4 ne 008 400 3 4 498

~9 0 66 50- 0-1 11 on arc a 73 506~ 67 ~ o-e en or4 420 3 23 or-r
5

00 410 17 68 19 01 12 917 427 3 32 533oooo 00 51 08 57 04 13 920 437 3 42 52-9
6500 oe 27 69 30 04 13 022 446 ~ ~ ‘0,

—on on 58 70 12 04 11 525 454 -1 ~ 01-2
6 ~ 62 70 70 45 (1-3 14 017 402 4 9 549~o 03 I 71 21 03 15 1429 469 4 17 55~
6400 63 32 Ic 54 5.3 16 931 476 4 25 501
6300 64 1 71 25 0-3 16 ~ 482 4 ~J4 no-s
‘00 04 210 72 56 0-3 16 030 459 ~ ~ si-oo 64 84 ~ 26 03 17 933 495 4 81 57.5
060 65 27 73 56 0-) 17 040 soc 4 51) 58-0
5900 65 54 74 23 0-3 18 042 507 5 37 58-3
~~oQ 60 21 74 50 03 18 9-13 III o rs s9-o
-~o 60 49 7~ ~6 0-3 18 045 1119 6 21 59-3
0 07 ~7 75 42 0-3 18 9-37 820 6 30 (100o oi 43 70 9 03 18 949 134 6 31 601

co 68 nO 76 30 02 18 951 137 0 45 6013
5200 68 30 77 1 02 19 952 543 0 52 01-2
200 69 3 77 20 0-2 1~J 014 539 7 0 610,
00 69 25 77 51 02 19 856 014 i 7 620

~000 60 54 78 24 02 19 05S 5(0 7 17 624o o is no 01 19 93)0 262 7 20 621



64

RANGE TABLE for 9-melt- JLM.L. Gun, Mark VIA.

Based on Practice of 28. 11. 92.

weight, 25 lb. I
Qlnsngc ~gn-avinnetricdecrs 03 2 I I nratnin-e, Palliser.

- ity, (Y138 Projectile 1. w-eiglt-t, 300 lb.
I nnatuV~ O~ pocvdcn, S~1’. Muzzle vclOc-jt-\-, 755 fe.
L WA., lot 4720. I

Ninteere of Moieniting, 11igle~AcegleFine Moeeeetineg, 1l~C.1).No. 12S0 A.

5 mineetos’ I
flange. EnetatieaJ Descent. Descent. I wIll sener tag it-ight. Angle. Flight.Angle of Slope of elevation Iteensen- Drift Slit-ft Tieeic of

Yelocit~-.Ilango by

yards. ° ‘ i in. yards. La. yards. ‘ seconds,
4030 30 0 35 4 14 I 8 620 78 0 52 233
4700 31 0 36 11 32 7 627 85 0 59 211
4830 32 0 41 15 in I 6 633 93 1 6 208
4000 33 21 44 12 10 I 5 640 101 1 29 28-0
0000 34 42 I 47 0 0-9 -i 648 110 1 13 30-5

0100 313 30 414 51 033 I (355 ins i 08 32-3
5200 35 18 1 52 70 I 07 3 602 127 2 3 - 310
5290 43 0 I ss 6 07 2 608 172 2 7 - 353
5200 48 42 - 57 38 0 -s 2 674 200 2 12 37-0
5100 51 21 59 45 06 2 679 207 3 10 35-1

1000 94 0 61 3-5 I 3 655 214 4 8 39-2
4900 05 32 63 :14 I o-~ 5 690- 220 5 2 40-1
4800 51 6 63 19 0-5 6 695 226 5 56 410
4700 08 18- 67 28 04 6 608 233 0 41 4r-9
4000 59 50 69 42 0-1 6 702 240 7 27 42’S

4500 00 30 70 28 03 7 705 240 5 3 43-0
4400 61 30 71 11 I 03 8 708 202 8 30 443
4300 62 21 7C 55 03 9 711 29S 9 9 40-5
4200 63 12 72 741 3 0.3 30 713 267 9 38 40051
4100 64 0 73 i~I 03 30 715 273 10 2 47-3
4000 64 48 73 40 03 10 717 278 10 20 48-5
3900 65 33 I 74 17 oic I no 719 284 10 43 49’S
3000 66 15 I 74 4s 1 03 I 10 72i 291 11 0 50-5
3700 07 0 I 70 18 I 03 10 722 297 11 10 I 1113
3600 01 42 3 75 48 I 0-3 10 724 I 304 I 11 33 52-2

3500 68 23 75 iS 02 10 725 I ~ I lh 49 I 53.3
3400 (73 4 70 48 0-2 10 727 317 32 4 542



65

R~NOE TABLE for 9-inch R.MJ~.Gun, Mark VIA.

Based on Practice of 28,11,97,

~t-~0~’lt-~,12~lb.
1204 -

gi.aviellctric dunsity, ~ Pro~ccti1o {nat.n~-e~Pa1leser.
~leocg~ nature of powder, SI’. Muzzle velocity, 530 f-s. (estimated).

k~W..&.,1ot4720.

NatInlO of ieloucnting, Iligle-Angle Fire Mounting, 1~.OD.No. 1280 A.
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Fuz~,PERCUSSION, Di cc-rAc--rIo?4 N°3.

FULL Siz~.

MARK liT.

--—-~<~ SAFETY PLUG.
- - ~ SCREW COLLAR.

-_ - - - IOOAII~ NEEDLE DISC -O~2THICP~I.COPPER).

- - —~~i(4.-SCREW PLUG FQR NEEDLE DISC
~ COPtF~W4SHER. WITH I1OL~-30’A

BRASS DISC -005 1HICN

DETONATING COMPOS1TION
3~GRAINS.

POWDER PRIMING.

- ~ DISC OF FINE WRITE PAPER.
- - - - ,~ PISTOL POWDER iS GRAINS.

OR RFG.2.
SI4ALIOON DISC

--

DISC OF FINE WRITE PAPER.
—--59(U)-IL -

MARKIT.
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- r~-- ~9
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