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HANDBOOK

FOIl THK

10-INCH li.M.L. GUNS.

OKDNANCK, R.M.L., 10-lNCU.

! Marks III and IV.

Peseription. Marks I and 11.

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

i 0-inch, Marks T, 11,

L'

!

uml 111.

( :
Material

‘exterior

tube

i
.. Wrought iron.

.Sieol.

AVrought-iron.

Steel.

>
Length

nominal 170'73-iii. 1-1-7-in.

total .. 180-in. 115 •75-in.

PrupomUnunco .. .. IS L*\vt. Nil.

liui'C
' calibre 10-iu. 10-in.

r Llength .. 1 15 '5-in. I25-in.

^system .. Woolwich. Pol v groove.

f Mark ill gun, 1 in 

| 100 at breech toti.

twist

Billing..

length

, f number

^grooves < depth ..

[width ..

I material

Vent ..-[description..

[ distance from end of boi

Chamber 

Weight

Ballistic I"muzzle velocity in f.s. 

effects J „ energy in f.t. 

with full | l’enetration of w.-i. at 

charge L 1,000 yards. .. ins

1 in 10 at muzzle. ■ j Mark IV gun, 1 in 

j 100 at breeeli to 

[_ 1 in 30 at muzzle. 

UH-in. 101-3-in.

32

•03-iu.

•7-in.

Stoel.

Kadial.

2‘5-in.

Conical.

12 tons.

•2-in.

1 -S-iti. 

Copper. 

Ridial. 

11-in. 

Conical. 

18 tons. 

1370 

3-lOf)
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MARKS I AND II GUNS.

(Mate I.)

A feu* -Murk I guns woro made; they dilTer from .Murk 11 in 

lniving “1 13 ” coil, breech piece, uml jacket in ono piece.

Mark II gun is built up by shrinking wrought-iron coils upon a 

steel “A" tube, which is forged solid at one end. Tho coils tiro 

(-9S-I) A 5J
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“ hook-jointed ” to ensnre them retaining their position. Tlio breech 

coil projects boyond the tube, and is cut with a thrust thread for the 

cascable screw, which has a corresponding thread ; a portion of theso 

threads is cut away on the right side to form a small gas escape 

channel, which extends the whole length of the cascable. Tho “ B ” 

tube extends to the muzzle, and is joined to the breech coil by an 

intermediate coil “ 1 B,” and over the breech coil is shrunk the “ C ” 

coil or trunnion jacket.

A plane for the reception of the clinometer is cut on the upper 

side of the gun at the breech.

The following fittings are provided for these guns :—

Ordnance.

Lanyard guide, wrought-iron guns.—Marks I and II guns are 

prepared on the right side for the reception of a lanyard guide to 

prevent the liability of the tube being pulled out of the vent.

Ordnance, R.M.L., 10-incii.

Bracket, hydro-clinometer, Mark II gun.—This is of bronze, with 

two fixing screws for securing it to the cascable of Mark II guns 

when mounted on small port carriages.

Derricks, loading, muzzle.—Muzzle derricks are provided for 

Marks I and II guns for raising the projectile to the muzzle, except 

in the ease of guns mounted in casemates, behind shields, on high 

angle mountings, or whore the emplacements are provided with 

sunken ways and slide derricks. They are of bronze, and consist of a 

baud fixed round the chase near tho muzzle, and a derrick secured to 

tho band by two binge screws. The derrick projects over the muzzle, 

and is supported in that position by a bridge piece which rests on the 

gun. The tackle is hooked into the eye at the top with the back of 

tho hook towards the gun, and the point through the loop to prevent 

tho taoklo from slipping. The derrick should be turned back on the 

chase after loading, and always kept there when not actually iu use.

Plates, elevating.—'These are for the right and left side of tho gun, 

and secured to it by fixing screws. Each consists of a metal plate 

steel pivot, keep-pin, and fixing screws. The pivots are screwed into 

the plates, and held in position by the keep-pins ; they connect tho 

gun to the elevating arcs of the carriage. There are different marks 

to suit tho Marks I and II guns and the various carriages.

nr a tj'tc 111 AND IV III AND IV III AND IV 

9-INCH I 9-iNCH II ’ 9-lNCii III'

(Plate II.)

The Mark III is the 9-inch gun bored out to 10 inches diameter, 

and externally altered to adapt it for service on the high angle 

mountings, Marks III and IV. The cascable is removed, and the 

trunnions cut down and fitted with guides to allow the gun an axial 

recoil in the cradle of tho mounting. Tho guides are fitted with 

brackets, by which the gun is secured to the buffers in the cradle.
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Mark IV differs from tlio Mark III converted gun in the pattern 

of rifling, which is Mark II rifling.

Marks III and IV guns are fitted with a steel cono vont and n 

removable head, Plato II, for use with electric vent sealing tubes; 

the head of the vent is furnished with a hinged cover which retains 

tho tube when the gun is fired, and thus prevents tho rush of gas and 

consequent erosion of tho vont. Tho hinged cover is retained in 

position over tho vent by a keep-pin and chain. It strikes the boro 

2'5 inches from the end, and is at an angle of 6° 3' with the axis, so 

as to bo at right angles with tho conical chamber.

A steel wrench is provided for removing tho head of tho vent 

when necessary.

The vent is preserved by a bronze cover, which is in two parts, the 

lower part being fitted round the vent head with a water-tight joint 

and tho upper part secured to it by a bayonet joint on either side. .

The clinometer plane for these guns is on a bronze bracket, which • 

is attached to tho right side of tho jacket of the respective guns, i.e., 

to suit the v.arious marks of 9-inch guns which have been converted 

to 10-inch high angle.

APPURTENANCES, &c.

Sights.

Marks I and II guns, when mounted behind shields or in case­

mates, have two tangent, one centre hind, and three fore sights ; in 

all other cases tlioy have two tangent and two fore sights. Tangent 

sights “ A ” are for sea fronts, “ 13 ” for land fronts ; they are set at 

an angle of 1° 10’, correction for drift; “ clamps, tangent sight, A,” 

are used for clamping them.

For Guns Mounted on Land Fronts.

Fore-sights, sides.— These aro of tho drop pattern, and are stamped 

with the letter “ H.” Each consists of a pillar with removable steel 

acorn, a collar, and socket of guumctal. The socket is permanently 

fixed in the gun; the pillar and collar each lock into it with a bayonot 

joint, so that when once the sight is in its true position it cannot be 

removed without first raising tho collar and turning tho pillar round 

a quarter of a cirolo.

Tangent.—These aro of steel with bronze crossheads, having 

deflection leaves with notch -0G inch deep, and graduated to 0* 40’ 

right and left.

The bars aro rectangular in section, having a removable rango 

strip on tho roar faco graduated to 5,000 yards, with M.V. 1,379 f.s. 

They are interchangeable with tho right and left side of the gun.

For Guns Mounted on Sea Fronts.

Fore-sights, sides.—These are of drop pattern and have a sighting 

blade to facilitate laying. They aro left and right, and are so .stamped, 

also with the letter N, the vertical edge of the sighting blade being 

turned inwards in each caso when the sights aro in position in 

the gun.

Foro-sights, centre.—These aro of drop pattern, and are stamped 

with the letter G. They have a removable steel acorn apex scrowed 

into tho pillar.
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Hind-sights, centre.—These arc of bronze and furnished with cross- 

heads having doflection loaves with sighting blades. The cross-heads 

are graduated to H° right and left, and the doilcetion leaves are 

clamped on the front face. Tho bars aro hexagonal in section, and 

graduated to 8°, reading to 5', on front face, and to 4,000 yards on rear 

face, for M.V. 1,370 f.s.

Tangent.—These are left and right, and are so stamped. The 

vertical edge of the sighting blade of the left sight is turned inwards, 

when tho sight is in position in the gun, to correspond with the sight­

ing blade of the lett fore-siglit.

The vortical sight-blade, in height, corresponds to a mean length 

of about 1,000 yards on tho yard scale, and is for uso in conjunction 

with the hydro-clinometer, index plates and readers, or any similar 

means of giving elevation, line only being obtained by tho sights. 

When using the sight-blade the sight should bo clamped about 

1,000 yards°)ess than the estimated range if tho ship is approaching, 

and at tho estimated range if the ship is retiring. By this means the 

gun can he laid for line at any time during the period the ship takes 

to move 1,000 yards.

The deflection leaf has a slight notch 00G inch deep, and is for 

use when tlie elevation and lino are both to be obtained by means of 

the sights.

The bars are rectangular in section, each has a removable range 

strip graduated to 5,000 yards, with M.V. 1,379 f.s. The crossheads 

are graduated 2 degrees right and left.

Marks III and IV Guns on High Angle Mountings.

Sights are not used.

Elevation is given by clinometer applied on the planes for that 

purpose, or by “ gear, elevation, indicators,” see p. 10.

Direction o: training right and left is obtained in connection 

with position finder and traversing arc.

In addition to the ordinary sights before mentioned, there are 

certain special means for giving quadrant elevation, such as index 

plates and readers, clinometers, hydro-clinometers, all of which are 

hereafter described, and in connection with them direction is given 

by the graduated ares and pointers which will be described with tho 

respective carnages or slides.

Ordnance, R.M.L., 10-incii, Pi.ates, Index.

These are Marks I to IV (one for each pattern of carriage).

Tho index plate itself consists of an arc of gunmetal graduated, 

in the earlier issues to 10 degrees elevation and to G degrees depres­

sion on tho side face, or in the case of later manufacture with a zero 

line only.

The rear face of the plate, on the right side of tho gun, is fitted 

with a metal strip which is attached by screws. This strip is 

graduated with a yard scale for a full charge, due correction being 

made for the height of the gun above mean sea level. The gradua­

tions are filled in alternately with red and black wax to facilitate 

reading, and tho strip is stamped with the nature of the gun for 

which intended, its muzzle velocity, name of the “ work ” and 

number of the emplacmont in which the gun is mounted, tho height
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above mean sea level, and with tlio word “ Level,” which is stamped 

opposite tho graduation, and made to coincide with the zero line on 

tho side face in. fitting the strip to the plate.

The index plato is attached by screws to tho side of the gun at 

the correct radius from the centre of the trunnions, and is read by a 

metal reader so attached to tho carrihgo that its upper edge oxacily 

Coincides with tho zero of tho arc and “level” graduation of the 

yard scale when tho gun is horizontal; tho reading edge of the 

reader is so cut away as to admit of tho whole of tho figure indicating 

the 7'ange being clearly seen.

CLINOMETER, LaI!QK, MARK 1.

The instrument is fitted with a metal drum, which is graduated 

to 45 degrees. For method of using the clinometer and its care, 

Vee p. 81. When not in use the clinometer is kept in its leather ease 

or wood box ; tho latter will bo obsolete when stock is used up. hither 

is a separate store to tho clinometer.

Hydro-clinometer.

The hydro-clinometer is used with heavy R.SI.L. guns mounted 

on sea fronts, but no more of theso instruments will bo made, nor 

replaced when unserviceable, requiring repair, or tho guns to which 

they are appropriated are removed Irom the approved armament.

The instrument consists of a bronzo box (iron in earlier marks), 

on tho back of which is a plate through which holes are drilled for 

screw bolts for attaching it for use. This box contains a dnublc- 

branelieil glass tube, having a bulb at its rear end, and partly filled 

with greeti fluid (red in the earlier marks). Tho lower br inch of 

tho tube is so shaped as to give the liquid the appearance of having 

it well-defined line to facilitate reading the yard scale, while tho 

upper branch ensures a column of air pressing on either end of tho 

column of liquid to accelerate its movement. Tho tube is supported 

in the box by teak and tho bulb by pieces of cork fitted in, wltilo a 

brass spring admits of longitudinal expansion of tho tube duo to 

beat . A porcelain strip (enamelled zinc in earlier marks) is provided, 

which is graduated with a yard scale for a full cltargo, tho usual 

allowance being made for the height of the axis of tho gun above 

mean sea level, tho elevation boitig indicated by the coincidence of 

tho upper end of the liquid with tho graduations (as required).

Near tho front ond qf tho yard scale is an arrow head with the 

word “ Level ” or degrees “ Elevation ” ; this information is for use 

in fitting, testing, or adjusting tho instrument, and shows tho angle 

of quadrant elevation that tho gun should ltavo when tho upper 

portion of tho column of liquid is opposite this point.

The instrument is fitted with a mahogany front (attached by 

screws to the box), which is cut away so as to exposo the lower 

branch of the tube and the yard scale, but theso are protected by a 

mahogany removable cover. On the cover is a plato showing the 

number of the instrument, nature of tho gun, muzzle velocity, weight 

of charge and projectile, and tho height of the battery for which 

the yard scale has been graduated.

The hydro-clinometer is attached to tho right trunnion of the 

gun by screw bolts, except in the case of guns mounted on small- 

port carriages, when it is fitted to a bracket attached to the cascable.
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Special Implements, &c.

Tho proportion of implomonts allowed will bo found in the 

Equipment Itegulations.

.. > for Marks III and IV H.A. guns.

for Marks I and II guns.

for Marks III and IV H.A. guns.

The above-mentioned improvements will hardly need to bo 

described, except, perhaps, the following :—

Extractors, tube, P. (Mark I), P. special (Mark I), Plate Ha.— 

Vent-sealing tubes require particular means to withdraw them from 

the vent. There are two instruments provided, one for ordinary use 

and ono for special use, when the tube is jammed beyond the power of 

the other.

To use the former, tho jaws of the extractor are inserted under 

the head of the tube, the handle is then depressed, thus loosening tho 

tube, which can then be withdrawn from the vent.

The special extractor consists of a sheath, containing a bolt with 

a screw thread on the inner end, and two small levers hinged to tho 

outer end, which is square in section to prevent turning insido the 

sheath. A revolving cross-handle actuates the threaded portion of 

the bolt, moving it in or out, according to the direction in which the 

handle is turned. A small bar between the levers causes them to 

diverge on passing out of tho sheath, and their outer ends, which 

at-o semicircular in form, are lipped so as to clip the head of tho 

tube.

When using this extractor tho eross-handlo is turned till the ends 

of tho levers protrude sufficiently to admit of their being placed over 

tho head of tho tube. On turning the cross-handle in the opposite 

direction, the tube is gripped and forcibly extracted.

Either end of the cross-handle serves as a wrench for the securing 

nut of the striker in the percussion lock in the case of B.L. guns.

Side Arms, &c.

Brush, piasaba, B.M.L., 10-inch.—The head of the brush is of elm 

with piasaba grass secured in it by marine glue. The stave is of ash, 

No. 19, 14 feet 6 inches long, and is secured to the head by a copper 

rivet. Tho brush is used for cleaning tho bore of the gun, in con­

junction with a sponge cloth, or piece of canvas, tied on the head.

Extractor, projectile, B.M.L., 1'2-inch, studded (also 10-inch skidded), 

10-inch, studless.—These differ from each other only in tho length of 

the jaws, which aro longer in the ono for .studless projectiles, the 

heads of tho studded and studless projectiles being struck with a 

different radius.

Tho extractor (see sketch) has two jaws (a) with teeth to fit the 

extractor holes of the projectiles; the jaws, on engaging with the 

projectile, arc closed by a strong spring action on each counter jaw 

(h), and by pressing tho latter towards each other the extractor can 

be disengaged from the pi'ojoctile when tho former is clear of the 

bore. It has also a socket (c) in which is scoured a wood stave (d).
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In some marks a spiral groovo is cut on the stave, to prevent the 

hands slipping when using the extractor. Length, 12 feet 10 inches.

Lanyard, friction tube. No. 3.—This lanyard is of white line, 

tarred, lifted with a hook, toggle, and loop. It is used with Marks I 

and II guns -when No. 0 is not used. Length, 8 feet 8 inches.

Lanyard, friction tube, No. G.—This lanyard is in two parts, one 

standing and the other running. The standing portion is of -j^-inch 

wire rope, with a loop at one end for attachment to the lanyard 

guide (p. 4), the other end for attaching to the hand-post (p. 19), 

and is whipped to prevent fraying. The running portion is of white 

tarred line, witli hook and toggle. The two parts are connected by 

four brass thimbles, threo of which aro secured to the standing, and 

one to tlio running end. Lanyards of this description are made up 

locally as required, and are used with radially-vented guns on garrison 

carriages and slides, with rear sighting steps.

Hammers, B.M.L., 10-inch.—The head of the rammer is of elm, 

and strengthened by two copper bands, and recessed sufficiently to 

clear the metal fuzes, but originally this was not so, and four wood 

strips were attached along the then existing reccBS to prevent the 

fuze touching the rammer. The stave is of ash, No. 21, 13 feet 

6 inches long, secured in tlio head by a copper rivet, fitted at the 

outer end with an iron band with two loops for the attachment of 

guide ropes for use in loading, and a brass scrow which is inserted 

in such a position that when a full chargo and common shell aro 

rammed homo tlio scrow will bo in lino with the muzzle face.

Hopes, guide, rammer, 11-inch (also 10-inch).—Two aro used, as 

before mentioned, with tho rammer ; each ropo is of 2-inch white rope 

with a spring clip spliced to ono end; it is 19 feet 7 inches long, but 

formerly the ropo for 10-inch was 19 feet 3 inches.

Sponge, R.M.L., 10-inch.—Tho head is of wood covered with fleecy 

hosiery. The stave is of ash, tho same as for the rammer, but is not 

fitted for rammer ropes, etc.; it is securod in tho spongo head by a 

copper rivet.

Wadhook, B.M.L., 12-inch, 25-ton (also 11 -inch and 10-inch).— 

This consists of a wrought-iron socket with worm. Tho stave, which 

is tho same as for tho spongo, is riveted into tho socket.

Tampeon, B.M.L., 10-inch.—This is of wood for stopping and 

preserving tho boro of the gun; but as tampeons for theso guns 

become used up, waterproof canvas covers, secured on the muzzle 

by a leather strap, aro to be used instead.

CARE AND PRESERVATION OF ORDNANCE AND 

FITTINGS, AND AIMING RIFLES.

(See “ Regulations for Care and Preservation of War Materiel.")
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RIFLE, AIMING, 1-INCH, MORRIS, R.M.L.. 10-INCH,

MARK I.

(Plate III.)

This apparatus is for uso with tho gun in imparting instruction 

in laying, and consists of tho following parts:—

Rifle, aiming, 1-inch, Morris, 

Barrel, 1-inch

('electric..

!

' Breech blocks<(

I

^percussion

Extractor, cartridge 

Frame, expanding, 10-inch

Lanyard, with firing lever 

Tube, aiming, 0‘23-ineh, B.

R.M.L., 10-inch -

Steel, with socket (for breech 

blocks) axis pin, and retaining 

screw; lanyard guide, with 

pulley and axis pin ; hinge pin 

and stop pin, with chain and 

eye bolt; barrel contact, with 

insulating block and two fixing 

screws with insulating washers, 

and barrel terminal.

Steel, with needle, insulating bush, 

spiral spring, contact with insu­

lating bush and cap with insula­

ting bush.

Steel, with striker, main spring, 

trigger and spiral spring, stud 

and cap; cocking lover, with 

axis pin and retaining spring, 

with fixing screw.

Steel.

Bronze, in three parts, with six 

fixing screws, cone and nut, 

front and rear washers, and two 

securing nuts.

White line, 3 yards long.

Steel, with nut, washer, and 

chamber bush, and rifle, aiming, 

1-inch, Morris, R.M.L.

Implements Used.

Rifle, aiming, 1-inch Morris, R.M.L.:—

f barrel .. .. steel .. .. .. 1

Wrenches < cap .. .. ,, ; .. 1

Leone .. .. ,, .. .. .. I

Rifle, aiming, 1-inch :—

, Brush, cleaning .. .. without, rod .. .. 1

Rod, cleaning .. .. wood .. .. .. 1

Tube, aiming, 0‘23-inch :—

Brush, cleaning .. .. without rod.. .. 1

Rod, cleaning .. .. steel, 30-inch .. 1

The 1-inch barrel (a) is 351 inches long, chambered, and rifled on 

tho Henry principle, having 11 grooves with a twist of one turn in 

GO inches in Mark I barrel, and one turn in 35 inches in Mark II ; 

the length of rifling is 31^ inches. It is fitted with a breech piece, 

which is furnished with a hinged socket (b) for the reception of the
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breech blocks-(one (c) for electric, and one (d) for percussion firing). 

Tho barrel is prolonged at the rear of tho breech piece lor the 

attachment of the expanding frame (e). A recess is formed at the 

breech end for fho reception of the “ Extractor, cartridge.”

The frame for securing the 1-inch barrel in the muzzle of the gun 

is expanded by a cone (/), fitted to tho barrel in such a manner that 

m turning (he nut (g) on front of frame, when in the gun, the frame 

is forced against tho sides of the bore, thus securing t he rifle, and at 

tho same time centering it with the axis of the gun.

The breech blocks are of steel, and arc prepared at, the rear, end to 

fit the socket in tho breech piece, and furnished at the front end with 

a screw thread having two flats mado upon it; the breech picco is 

prepared in a similar manner, and thus admits of the breech boing 

closed by the fourth of a turn of tho breech block when-in position'. 

The breech blocks are furnished with a handle (h) to facilitate 

opening and closing the breech.

The electric breech block is furnished with an insulated steel 

needle (i). The needle is provided with an insulated contact, which 

engages with a similar contact on the barrel when the breech is 

closed. The barrel contact is furnished with a terminal for making 

connection with a battery. Another terminal is fitted to the barrel 

for the reception of the retnrn wire from the battery. To ensure 

contact being made between the electric needle and tho detonator of 

tho cartridge, the needle is provided witli a spiral spring and 

retaining cap.

The percussion breech block is furnished with a steel striker (j), 

actuated by a main spring. Fitted to the rear end of the striker is a 

trigger (k), which automatically cngagc3 with a recess in the breech 

block and retains the striker in the cocked position. The striker is 

cocked when the breech block is locked in the barrel, by means of a 

cocking lever (l) pivoted on tho under side of the barrel. In firing 

the rifle, the trigger is released by means of a firing lover (in) amt 

lanyard fitted to the upper side of the breech piece. ...

In order to obtain a direct pull on tho firing lever from tho rear, 

a lanyard guide furnished with a stop-pin and chain, is hinged to the 

right side of tile barrel in such a manner as to be capable of being 

extended at right angles to the barrel when required for use, and 

folded against the barrel when not required.

Care must bo taken, before inserting the‘percussion'breech block 

in the breech piece, to place the striker, in the cocked position. This 

will bo done by forcing the point of the striker into tho breech block 

by means of the “Wrench cap,” until the trigger engages with the 

recess prepared in tho block for its reception.

The .0’23-incli, aiming tubo “ D,” is of special pattern, aiu^ is 

furnished with a chamber bush and brass collars, which fit the 1-ineh 

barrel. The tube is provided at the muzzle with a millcd-headed put. 

and washer. ...

• ' Method of Fitting and Using the-Apparatus. . .

The expanding frame is placed over tho roar end of the 1-inch 

barrel and secured by t.vo nuts (n, n). Tho apparatus is then placed 

in the gun, the inner edge of the flange of tho expanding frame 

engaging with the muzzle faco of the gun,. and the ,1-inch barrel, 

projecting from the muzzle. The apparatus is fixed in the gun by 

turning the nut (g) on the front of the expanding frame to tho right, 

by means of the wrench provided for tho purpose, the axes of the 

1-ineh barrel and the gun, will then coincide.
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Tho 0'23-inch aiming tnbc “ D ” is fitted in the 1-inch barrol by 

placing the chamber bush in the chamber of the 1-inch barrel and 

retaining it by means of the cartridge extractor; tho 0'23-inch tube 

is screwed into tho bush from the muzzle and secured by a nut and 

washer.

Elevation is obtained by means of the gun sights, and any error 

in line will be corrected by use of the deflection scale.

Care and Preservation.

All actions and parts of the rifle and tube should bo kept per­

fectly clean and oiled, so as to keep them in good working order and 

prevent rust. No cutting material, such as emery cloth, is to be used 

for cleaning.

Ammunition, 

f rifle, 1-inch, electric.

Cartridges, aiming< „ „ percussion.

^tube.

For description, see p. 40.

CARRIAGES AND SLIDES.

Nature.

Carriages.

mate! low 

Mk. III.. 

Small port

High
ogle | Mk. Ill 

Mk. IV..

Slides.

rear

side

to work I 

within -j 

length

fMk. I ..

Mk. II..

^special.. 

Mk. II ..

::
.< C " / central .. 

t side

“D”

7-feet parapet | ^ Jj' 

Small port .. ..

£ £

- pf * Height

.2 S 

a ib

.2 s 
s a
S Sb

of axis 

in firing
Weight.

0> position.

w fi

ft. ins. tons cwt.

10 6 1 o . • 2 111

10 5 l xs 3 7

15 5 1
(Q 3 01

9 4 J «5 • • G 0

20 to 70 5 \ 1 16 131

20 to 70 5 f J 17 91

• « ••
4 21

4 21

| 4 151

.. 4 21 4 171

••
4 21 5 4

•• 4 Hi 6 6

. . , . 4 21 5 4

* * 6 0 6 141

”}
G 0 7 01

, , 6 0 7 1

. . 6 2 7 191

, ,. 6 015 8 121

••
*4 Gf 

+5 Gf

} 5 G

Diameter of trucks.

f Rollers, 

■< carriage,
l No. 7

la| 8pa„k

{
Horse, 

Sand and 

No Man’s 

Forts.

* Least height. f Greatest height.

For traversing arcs, racers, &c., see pp. 21 to 25.
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CARRIAGE, GARRISON, R.M.L., 10-INCH (CASEMATE OR

DWARF).

(Plates IV and V.)

The carriago consists of two wrought-iron double-plato brackets, 

connected by two transoms and a bottom plate. The brackets are 

made by riveting an iron plate to each sido of a wrought-iron 

framing.

A bracket is fixed to the front of the bottom plate for the attach­

ment of the buffer piston-rod, and two clip plates are bolted to the 

sides to prevent the fore part of the carriage jumping when the gun 

is fired.

When mounted on the 7-fcct parapet slide, the carriago is fitted 

with two hooks for the guide ropes of rammer (see Plato VII).

Marks to indicate when muzzle of gun will clear parapet 

(maximum elevation and depression), and when gun is in loading 

position, will bo put on locally whero required.

Running-Up Gear.

The carriago is fitted with front and rear rollors and an eccentric 

shaft for “ running up ” and “ back,” which is effected by levers 

inserted in sockets fixed on the end of the eccentric shaft. For 

“running back” the double block of a special tackle is connected to 

the centre bearing of tho eccentric shaft, and the running end passes 

round a bollard turned by gear on tho fdidc.

Elevating Gear.

The elevating gear consists of a worm shaft gearing into a worm 

wheel, which by means of two spur pinions actuates an elevating arc 

pivoted to the breech of tho gun. Similar sets of this gear are fitted 

to each sido of tho carriage, and can bo worked together or singly. 

In tho latter case the worm shaft not in use must be pushed out of 

gear and secured by a pawl fitted for the purpose.

In the latest pattern of elevating gear the worm wheel is recessed 

out to fit a friction cone which is keyed on to the elevating spindle. 

This cone is adjusted by nuts to allow a certain amount of slip, which 

will prevont damage to tho gear when firing.

For slides, see pp. 18 and 19.

CARRIAGE, GARRISON, R.M.L., 10-INCH, CASEMATE LOW.

MARK II.

(Plate VI).

This carriago is constructed with low sido brackets, and tho 

bottom of the carriage is formed into a well which fits between tho 

slide girders and allows tho gun to bo elevated at tho requisite angle. 

In other respects it is generally similar to the casemate or dwarf 

carriage, but the fittings are not interchangeable.

For slide, see. p. 20.
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CARRIAGE, GARRISON, R.M.L., 1U-INCH, MARK III.

(Plate VIII.)

This carriage is a conversion from the caseinate or dwart carriage, 

and is arranged so that tlio gun may be fired at an elevation of 

15 degrees. For this purpose the side brackets are increased in 

length, and the bottom plate is out away for the gun to clear .at high 

angles of elevation.

The elevating gear is of the ordinary worm-wheel type fitted with 

a frictional cone arrangement, but the ares are made longer and run 

between two metal guides, and a stop is fitted to the bottom plate to 

limit tho elevation to 15 degrees.

For slide, mv p. 21.

CARRIAGE AND SLIDE, R.M.L., 10-INCH, 7-FEET PARAPET,

E.O.C.

A few of the conversions to 7-fect parapet mountings have been 

made from those of E.O.C. design. This design differs from the 

R.C.D. chiefly in the height of the carriage and tho shape of tho slide 

"irders, which are not “ fish-bellied,” but are similar in form to those 

i>f the 0-inch slides. Tho difference in height admits of the use of 

18-inch trucks. The sighting step is 1 foot above the rear of the 

slide, where it is supported by three iron stays, and is reached by two 

ladders, one on each side of the slide. This mounting is furnished 

with two hand posts, ono at each end of the step.

The principle and arrangement of the gears are the same as those 

for the R.C.D. design, but the details of the fittings vary to suit the 

difference in the contour of the mountings.

CARRIAGE, GARRISON, IUl.L., 10-1NCH, SMALL PORT.

The carriage is arranged to allow of the gun being raised 

vertically through a height of l'J inches by means of an hydraulic 

lift, or ram, acting under the trunnion coil, so as to enable an 

elevation of 9 degrees and a depression of 4 degrees to be obtained 

through a small port.

The gun rests in movable trunnion blocks, which are free to move 

vertically in recesses formed in the carriage brackets. Tho trunnion 

blocks arc supported by vertical screws, to which motion is imparted, 

through toothed wheels and shafting, by means of winch-handles to 

the rear. The screws are worked so as to follow up tho trunnion 

blocks when tho gun is lifted by hydraulic power, as it is intended 

that they, and not the hydraulic ram, should support the gun when 

fired. They also servo as an alternative means of lifting in the event 

of tho hydraulic gear being deranged.

The hydraulic ram, for raising or lowering tho gun, is placed 

centrally in the carriage and in the vertical plane of the trunuiou 

blocks.

The ram, w ith its cistern and pump in one, is supported on the 

bottom plate of tho carriage by movable plates, which admit of its



being removed when necessary. The pump is worked by a lever on 

each side of the carriage, and the ram is lowered whon required by 

raising the rear ends of the pump lovers above a folding stop on the 

bracket.

The elevating gear is similar to that of the Mark 1 carriage, but 

is attached on the outside of the carriage. The worm-wheels are 

each fitted with a cone friction clutch. A straight ruck is used 

instead of an elevating arc, and is connected to the gun by a link. 

An index and pointer are titted on the left bracket of the carriage 

and show the elevation and depression that can be given to tho gun 

at any point of the vertical lift.

For slide, see p. 21.

CARRIAGE, GARRISON, R.M.L., 'J AND 10-1NOH, HIGH 

ANGLE, MARK III.

(Plates IX, and XI to XIV).

The mounting is built up of steel and is constructed to allow of 

tiring at high angles of elevation from 20 degrees to 70 degrees; the 

loading position is 15^ degrees elevation. It is capable of giving 

5 degrees depression to enable the gun to be depressed when not in 

action, but it is not to bo lined below 20 degrees elevation.

It consists of a cradle aud under carriage, tho whole being 

mounted on a live roller ring. The cradle carries the gun which 

recoils within it. It is titted with two pairs of cylinders on tho 

hydro-pneumatic principle, tho recoil rams being fitted to the gun by 

means of brackets, ft is mounted in the undercarriage on trunnions, 

and is so arranged that the gun recoils in the direction of its axis at 

any angle.

Cradle.

The cradle (a) is in two pieces bolted together, each half con­

taining a pair of cylinders. The lowor cylinders (6) in which the 

rams (c) work are of metal aud contain liquid, and the upper 

cylinders (d) arc of steel nnd contain compressed air. The upper 

and lower cylinder on each side are connected by a rear cap (<;), 

which has a tilling cock (/) for the passago of the air and liquid, it 

water-level cock (g), and a cut-off plug (/t). There is also a recoil 

valve in oach rear cap, and it is so arranged that it can bo adjusted 

to regulate the recoil. On firing, the liquid is forced by the ram 

past the recoil valve (s) and passage (t) into the air cylinder, thus 

further compressing the air in it. A small passage (t>) which is 

always open between tho two cylinders allows the fluid to be forced 

back by the compressed air after recoil, and this acting on the base 

of the ram returns tho gun to the tiring position. The air and water 

cylinders on either side are connected together by two pipes to 

equalise the air pressure, and to maintain one level for the liquid. 

The lower pipe (;) for liquid is fitted with a draw-oil' valve for 

emptying the cylinders.

The cradle is supported in tho carriage by ball bearings which 

reduce tho labour of elevating or depressing. The casings (i) in 

which tho bulls rotate are supported by screws (i1) aud disc springs 

(i?) ; on tiring, the springs are compressed, and the shock of recoil is 

taken up by the trunnion bearings of the carriage, the balls being, 

relieved by the springs.
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Under Carriage.

The under carriage consists of a circular platform with two 

side brackets to tako the trunnions of the cradle. An upper roller 

path (ft) is fixed to the underside of the mounting, and is placed (not 

fixed) on a live roller ring, consisting of two steel rings secured to 

each other by rivets and collars, and carrying 16 “ rollers, carriage, 

No. 7,” attached to it by spindles. The ring is mounted on tho 

lower roller path or racer (Z), which is secured by bolts and plates to 

tho concrete of the work. Front and roar clip plates of steel are 

bolted to the platform and engage a rim formed on the racer. Steps 

have been fitted to enable tho gun layer to attend to the vent, and in 

certain cases to facilitate access to the clinometer bracket.

Elevating Gear.

The elevating gear is fixed to the front of the carriage. It 

consists of two hand wheels (m), one on each end of tho cross shaft, 

in the centre of which is keyed a mitre wheel which transmits motion 

through a similar wheel to a worm which gears into the elevating 

arc (//,) attached to tho cradle. Tho gear is fitted with a brake to 

avoid the liability of the gun running up to extreme elovation.

Traversing Gear.

Traversing is effected by two distinct gears of the same pattern, 

one on each side of tho carriage. Each gear is worked by a hand 

wheel (o), which transmits motion through bevelled wheels to a 

vertical shaft (p), at tho lower end of which is a pinion to gear into 

a traversing rack fixed round the lower roller path. Metal arrow 

plates indicate the direction of traverse. A metal traversing arc (see 

p. 21) is fixed to tho floor of the work, and the degrees of traverse 

aro indicated by a pointer (r), which is bolted to the front of tho 

under carriage.

Elevation Indicator (see Plate XIV").

An improved elevation indicator gear is now provided, for'" 

carriages remaining in approved armaments. It is fixed to tho 

right side of the carriage, and mainly consists of an arc and pointer. 

Tile aro is of gunmetal having curved line graduations for tho 

varying charges of the guns, and is secured to the carriage by a 

distance piece at each end, a distance bracket in the centre, and 

screws. Tho pointer is of steel and is secured to tho ball-bearing 

trunnion of the cradle by screws; at the lower end of the pointer is 

an adjustable portion which is made to slide in a guide secured to 

tho main portion by screws, and is manipulated by means of a spring- 

bolt secured in its upper end by a taper pin ; the point of this bolt 

engages in recesses cut in the main portion and which correspond 

with the arc graduations as to distances, and the various charges are 

engraved upon tho adjustable portion. To facilitate setting the 

pointer, an opening is provided in tho guide in which will be seen 

the required charge on tho adjustable portion by sliding the latter 

up or down, and in tho lower part of this portion, over the arc 

graduations, is a slot with an arrow-head indicator.

Electric Firing Gear.

Guns mounted on high-angle carriages are usually fired direct 

from the position-finder, full particulars of which will be found in a
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separato handbook; but they may also be fired from the emplace­

ment, and -when this is specially ordered a steel tray, fitted with a 

wooden bottom, is attached to the carriage for supporting the box 

“ battery and key test and firing,” p. 29, and two leads of “ cable, 

electric, D, 'No. 1:1,” in suitable lengths, arc provided locally. These 

leads should be suitably supported, and have fitted to them at ono 

end a brass point connection to (it in the sockets of the electric vent 

sealing tubo wires, and at their other ends a metal socket and washer 

connection for binding on to (lie terminals of the battery box. The 

terminal metal sockets are made locally when required; they aro 

made in the form of a washer with a socket at ono end for the 

reception of the lead, tho core of which is passed through the small 

hole (a), see sketch, and soldered.

SOLD EH "X

A celluloid “ sleeve ” is attached near each end of the cables, tho 

colonr being the same as the celluloid “ segment ” at the battery box 

terminal.

Loading Trolley.

With each carriage is issued a loading trolley, consisting of two 

bogies, each with four trucks. Tho trolley has an angle of 20 degrees 

to suit the loading position of tho gun. The projectile is held on tho 

trolley by a projection which is forced up to its work by a spring 

during transit from the magazine, and a leather strap is attached to 

tho trolley for securing tho shell. On releasing the strap and 

raising a lever, the projection is drawn away from tho projectile, 

which is then free to be rammed home.

Tho following spanners, &c., are used with this carriage:—

Spanners.

No. 118, adjusting recoil valve.

119, with tommy No. 12, for bolt capsquaro.

120, bolting cradle together.

121, coupling, pipes connecting hydraulic cylinders and air

cylinders.

122, coupling, supply pipe, gland, supply valve, and rear cap.

12o, Mark II, for recoil cylinder.

124, gland, recoil cylinder.

125, gland, onter, recoil valve.

12G, nnt ram.

127, with screw-driver, for valvo discharge.

12S, valves, oil, lover and supply.

Tommies.

No. 12, this is for spanner No. 119.

13, for screw adjusting trunnion ball bearings.

It
(2984)
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CARRIAGE, GARRISON-, R.M.L., 9 AND 10-INCH, HIGH 

ANGLE, MARK IV.

(Plates X aval XI to XI F.)

Tliis carriage is generally similar to the Mark III, differing 

principally in the lower carriage, being of east iron. It consists of 

two bracket sides, front and rear transom, all bolted together ; a 

cast-steel bracket is bolted to the front transom for the elevating 

gear.

SLIDE, L, R.M.L., 10-INCII, CASEMATE, REAR, SIDE, &c.

For Carriage Casemate or Dwarf, p, 13.

(Plate IV.)

The slide (Mark I) consists of two girder sides connected by five 

transoms, a top plate, and two truck plates with truck brackets and 

trucks of iron or steel.

Hydraulic Buffer.

The compression hydraulic buffer is fixed to the rear transoms 

by holding down brackets. It consists of a wrought-iron or steel 

cylinder with a piston-rod and piston. The cylinder is closed at the 

front by a wrought-iron cover and flange, and at the rear by a 

wrono-ht-iron or steel cap. A stuffing-box is formed in the cover for 

the packing, which is tightened up by a metal gland. The cylinder 

is 7 feet 3'5 inches long and 8’07 inches diameter; the piston is 

8'04 inches in diameter, and has four circular holes each 0’S inch 

in diameter. The quantity of oil required to fill the buffer is 

12 gallons.

"When the carriage is “ run up ” the piston is drawn up close to 

tho front cover. On firing the gun the velocity of the piston is 

resisted by tho fluid, which can oidy pass through the holes, and 

thus absorbs the recoil.

These buffers liavo a tendency to expand and allow violent recoils. 

When such is the case an adjuster is fitted to tho piston, and a 

strengthening band is made to grip the buffer by means of a wedge. 

Tho adjuster is constructed to close or open one of the holes in the 

•piston to any desired amount by a screwed plug.

A zinc pan to catch the drip from the gland is suspended in front 

of the buffer. It is only used in casemates.

Spanners, hydraulic buffer.—No. 2 is used for cap and gland, and 

No. 6 for tho filling hole plug and draw-off cock.

Traversing and Running Bach Gear.

The “ traversing and running back gear ” consists of a combina­

tion of common tooth gearing, which acts directly on the two roar 

trucks of the casemate slide, and traverses it right and left as desired. 

Tho gear is actuated by a winch handle.

The “ running back ” gear is part of the traversing gear, com­

bined with a revolving bollurd and special tackle, consisting of two 

double blocks ; one is fitted on tho rear of tlip carriage, and the other 

on tho rear of the slide, with a fall of rope, the running end passing 

round the bollard.
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These gears are worked independently by means of a clutch 

pinion which connects or disconnects them as required.

Hear Gear.

“ Rear gear ” slides are worked from the rear with one winch 

handle.

Side Gear.

“Side gear” slides are worked from the side by two winch 

handles on a cross shaft in rear of the slide.

Gear 1 o Work within Length.

Gear “ to work within length ” is similar to the side gear, but the 

cross shaft is fixed sufficiently far forward to prevent the winch 

handles projecting beyond the rear of the slide or its fittings.

Central Gear.

“Central gear” is similar to that for “ working within length,” 

with the cross shaft fixed nearer to the centre of tho slide, and 

connected to the rear gear by a short longitudinal shaft.

Fittings.

The slide is fitted with brackets for the side arms and iron-pointed 

levers, mid a water tank for the spongu head. A pointer is attached 

to the rear of the slide which points to a graduated arc {see p. 21) 

let into the floor of the work to indicate the angle of traverse.

Hand posts and sighting step are also provided to facilitate 

laying. They are fitted to the rear of the slide. Tho step affords a 

standing place for the gun layer from where he can look over the 

sights.

SlilDKS, L., R.M.D., 10-IXClI, DWARF, “A,” “ C,” “IX”

For Carriage Casemate or Dwarf, p. 13.

(Plate F.)

Tho dwarf slides are tho same in general construction as tho 

caseinato already described, but are of greater height, this being 

obtained by tile insertion of plates and packing pieces between tho 

truck brackets and the side girders, and by the increased diameter 

of the trucks. The fittings are the same as for the casemate, with 

file addition of steps which are hooked on each side.

The traversing gear for the Dwarf “ A ” is similar to that for tho 

casemato.

In the Dwarf “ C” the front and rear trucks on the left side are 

geared together by a longitudinal shaft with bevel wheels and pinions, 

and are worked from the centre or side by a cross slia.t.

In tho Dwarf “D” the front trucks are geared, and are connected 

by a shaft to the gear at the rear of the slide.

o(2984)
u
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SLIDE, L., R.M.L., 10-INCH, CASEMATE, MARK II, AND

SPECIAL.

For Carriage Casemate, low, Mark II, p. 13.

(Plate VI.)

This slide is made higher than the Mark I to compensate for the 

lowness of its carriage, and the distance between the girders is 

4 feet li- inches to snit the well. The hydraulic buffer lias to lie 

low between the slide girders, and it is supported at the rear by a 

solid forging bolted beneath the bottom plate.

Mark II “special” slides aro the above slides made !) inches 

higher to suit the Spitbank Forts. This is effected by the insertion 

of side stays above the track brackets and by increasing the diameter 

of the rear trucks. Fifteen of the first pattern have been made of 

this height by the addition of 9-inch packing pieces between the 

girders and track plates, the existing trucks being retained.

SLIDE. L., R.M.L., 10-INCH, DWARF, 7-FEET PARAPET, 

“C,” MARK 1.

For Carriage Casemate and Dwarf, but fitted with two hooks for 

the guide ropes of rammers.

(Plate VII.)

This slide is the Dwarf “C,” already described, with a loading 

stage and derrick fixed to the front, and the traversing gear 

rearranged, so that the mounting can be loaded and traversed front 

a sunken way.

Loading Stage.

The loading stage consists of two iron girders bolted to the front 

of the slide, on the top of which a wood floor is laid. Two steps are 

fixed to each side, and four stanchions with hand-rail at the front.

Two steel derrick brackets aro fixed to the front of the slide (one 

at each corner) in which the pillar of a loading derrick revolves. 

The derrick is hinged to the pillar, so that it can be folded down 

under cover. The top of the pillar is fitted with a catch to fix the 

derrick in position while loading, and a check chain to prevent it 

falling too far when not in use. The derrick bracket is fitted with 

a joint for the snatch block of tho loading tackle.

Traversing Gear.

In the traversing gear tho cross shaft and short longitudinal 

shaft are removed, and the gearing at the rear slightly modified and 

supported by a long bracket so that it can be worked by a winch 

handle from the sunken way.
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SLIM*;, L., R.M.L., 10-1NCII, DWARF, 7-FEET PARAPET, 

“C,” MARK 11.

For CaiTiiige, Mark Hf, p. 14.

(J’lufc VITT.)

'l'liis slide is a, converted dwarf slide fitted with two hydraulic 

buffers in compression and with a box girder in the front to take the 

downward thrust of recoil when tiring at high angles of elevation. 

This box girder is lifted with an arrangement, of disc springs attached 

to the front truck (this slide has only one front truck) to keep the 

girder off the racer when traversing. On tiring the springs are 

compressed and the box girder takes a hearing on the racer and 

thus relieves the truck axle of the downward pressure.

The compression buffers are fixed along the girders at the rear 

of the slide; they are fitted with taper bars which gradually close 

apertures in the pistons to give an approximately constant pressure 

during recoil. The area of the apertures may be altered by turning 

the piston-rods through an angle so that the resistance to the (low ot 

the liquid may he adjusted to suit varying charges. Tho piston-rods 

are connected to the carriage by brackets, and are turned by means 

of a connecting bar to which they are attached by short lover3. A 

graduated scale is tilted to tho front transom of tho carriage to 

indicate the adjustments.

A tixed loading stage and roar gear for sunken way, of similar 

design to that for the Mark I, are fitted to this slide. Tho pivot 

block and bedding for the racer aro in one largo casting.

^jHinnrrn, hydraulic buffer.—Nos. 2 and G, mentioned at p. 18, 

aro used.

Span tier.—No. 162 is used for the nut of tho spring spindle front 

truck block.

SLIDE, L., R.M.L., 10-INCII, SMALL PORT.

For Carriage, Small Port, p. 14.

Tho slide is of tho samo description as tho 10-inch casemate slide, 

but it is raised (3 inches by the introduction of packing pieces; two 

hydraulic buffers at the sidos are used, instead of ono at the centre, 

so as to clear the hydraulic ram during recoil.

ARCS, TRAVERSING.

Tho following traversing arcs, muzzle lift, racers, turntable, &c., 

aro used:—

The arcs aro of metal, cast with figured graduations, and arc of 

two patterns. Tho first pattern is graduated from 0 degree on tho 

left to the greatest possiblo angle ot' traverse on tho right, for open 

batteries; but in casemated batteries they aro so graduated that 

■when any two guns are parallel their pointers will indicate tho same 

graduations. In both eases the zeros nvo on tho left, and so placed 

as to indicate tho extremo right-hand line of firo of the battery.

Tho second pattern differs from tho first in being made in two 

sections, with tho graduations on one section and tho figures on tho 

other. This system renders the half and quarter degrees more
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distinct, and enables tlie zero line on the arc, which in all new works 

(cnsoraate or otherwise) 'will bo in the direction of true north, to bo 

truly laid, and the figured section to bo arranged to correspond. 

Slides mounted in works furnished with this arc will be fitted with a 

new pattern pointer,.as shown at A, Plato VII.

No. 5, radius 2 L feet 4’f inches, for “A” pivot slides, casomato 

and dwarf, and small port, (JO degrees.

No. If), radius 5 feet 10 inches, for II.A. carriages, Marks III 

and IV.

No. 10, radius 7 fret 0 inches, for “C” pivot, dwarf “ C,” and 

7-feet parapet 1‘ G ” slides.

,r on / left port, radius 17 ft. Ig- in. ) casemate slides on turn-

JNo. -U | j.jgjjt port, radius 17 ft. 4i- in. / tables, GO degrees each.

LIFT, MUZZLE, HYDRAULIC, R.M.L.

Raising Piiojkctii.ks.

(Plate XV.)

This lift is for use in casemates, in raising projectiles from the 

projectile barrows on the gun floor to the muzzles of the guns.

The lift comprises the following principal purls : —

1. Cylindor, with ram, gland, and bash.

2. Arm, supporting.

3. Arm, radial.

4. Tray, projectile.

5. Casing, valve, with valves, shaft, and foot levers.

The cylinder, which is sunk vertically into the floor of the 

emplacement, under the muzzle of the gun, is fitted with a telescopic 

ram, a ram gland, and a bush. The ram is formed at the top end to 

receive the supporting arm, and is fitted at the bottom end with a 

leather pnd. The ram works through the gland and the bush, the 

latter serving to support the ram when fully extended. The sup­

porting arm is keyed to the lop of the ram, and carries on its outer 

end tin) radial arm, to which the projectile tray is attached. The 

radial arm is pivoted to the supporting arm, and thus admits of the 

projectile tray being moved in nny direction within the total length 

of the two arms. The arms are of sufficient length to admit of the 

projectile tray being brought in front of the muzzle (when the gun is 

in the loading position) at all points of traverse; they also facilitate 

tho entry of the projectile into the bore, as they allow of the tray 

being moved a short distance, backwards or forwards, in a line with 

the axis of the bore. 'The radial arm and projectile tray' work on 

ball bearings. ....

A casing, containing a pressure valve and an exhaust valve, is, 

fixed at the side of the emplacement near the port. Tho valves aro 

actuated by' means of foot levers, of which one is attached to each 

end of a shaft, which reaches across the port. On a foot lever being 

pressed down, the pressure valve is raised, allowing the pressure 

water to pass into the cylinder, where it acts on tho ram and raises 

it ; on releasing the foot lover tho valve is pressed down by' a spring, 

thus cutting oil the pressure. On the foot lever being raised, the 

exhaust valve is opened, and the ram descends by its own weight.

The hydraulic power is supplied from an accumulator through a 

system of pipes laid in the “ work,”
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The racers arc of steel, and, with tho exception of ‘‘A ” pivot rear 

racers, arc bevelled on their upper fanes to suit tho cone of the tracks. 

In section the races are formed with a broad bottom flange having a 

rib rising in tho centro which tapers towards tho top.

In the case of tho racer for tho high angle carriages there is a 

vertical rim on tho outer flange of tho racer, which is prepared to 

receive n traversing rack; the latter is mado in segments, and 

secured to tho rim of tho racer by screw bolts.

A stop in the form of a jj-inuh screw with a head 1 inch in 

diameter and 1 inch high is screwed in tho end of the racer where 

inquired, to prevent tho slido running oil’.

Rami or Rackhs.

Bear.Front.l’ivot.

TURNTABLES.

In certain positions, where it lias been found necessary to givo to 

heavy guns, protected by armour, an extended rango of lateral tire, a 

special type of casemate has been provided.

These casemates have curved armoured fronts, with two gun 

ports in each, and the gnu is mounted on tho service carriage and 

slide, on a large turntable, which is so constructed as to admit of tho 

gun being trained through an are of GO degrees at one port, and of 

being transferred to tho other port, at Avliioh also it can be trained 

through a similar are.

Each turntable consists of tho following parts, viz.:—

A strong circular platform, of girder work, varying from 20 to 

2d feet in diameter, covered with a removable boarded floor, and 

carrying on its beams the gnu racers.

Under the centro of the turntable is a massive casting, firmly 

secured to the masonry of tho fort, and into this a stroug central 

spindle passes through tho platform.

The under surface of tho platform rests, at its outer rim, on a 

set of conical rollers, haul cast iron, running in a live ring. The 

rollers travel on circular paths made of wrought iron.

Tho circular path is held to the central easting already mentioned 

by radial bars, and the live ring is confined to its proper circular 

movement by radial burs attached to a ring set on tho central 

easting.

Tho turning of the table is effected by means of simplo band genr, 

working into cogs set on tho outor edge of tho turntable platform, a 

little below tho level of tho floor.

The whole of the turntable and the turning gear are contained in 

iron casings.

Tumbler stops, set in tho floor, and worked by hand, engage with
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corresponding notches in tho table -when it is in the proper position 

to allow the guns to bo worked.

One of these stops, also, when put in action, throws out tho 

turning gear, nnd thus prevents any shock from tiring being 

transmitted to the men at the handles.

A leather flap, attached to tho outer edge of the turntable, and 

protected by steel strips, travels with it round the floor, and is 

intended to prevent any dirt from reaching the roller path.

Tho bushes of tho central spindle can bo lubricated by oil holes 

in the floor, and those of the rollers by oil holes in the inner faces of 

the latter.

All the bearings of the turning gear can bo got at by removing 

the cover of the cast-iron casing in which it lies.

The principal points to be attended to in working are—

To keep tho bearings of the machinery and the bushes of the 

turntahlo greased with lubricating oil, anti tho teeth of tho wheels 

greased.

To keep all moving parts free from dirt and grit, and especially 

to keep dirt from falling down between the fixed and moving parts, 

and lodging on tho rollers or roller path.

Never to fire the gun unless the turntable is locked by the stops. 

Neglect of this precaution would cause serious injury to the men at 

the turning handles.

For ordinary examination, tho table should be revolved one- 

quarter turn every alternate day, or tln-eo times a week; lifting-the 

floor, and lubricating the bearings as required.

Should it appear that more than usual force (three men) is required 

to move it, the table should be raised by means of the lifting- gear 

supplied to each station, nnd tho parts cleaned and lubricated as laid 

down for periodical examination.

Periodical examinations for purposes of extra cleaning, and of 

repair, when necessary, should be made every six months.

The turntable should be raised by tho lifting gear to a sufficient 

height from tho live ring (without dismounting the gun) so that tho 

bushes of the central spindle may be thoroughly examined and 

cleaned, tho spindles of the rollers of the live ring taken out, cleaned 

and adjusted, nnd all rust or dirt removed from the upper and lower 

roller paths and live ring.

Tlie lifting gear consists of four long vertical screw bolts, supported 

at the upper ends by nuts resting on washer plates on tlio roof of the 

casemate, through which they pass, whilst their lower ends are 

secured to wrought-iron cross bars, inserted under the girders of tho 

platform.

The nuts on tho J'oof aro provided with large spanners. These 

have two arms each, and each arm is capable of taking two men.

By working these nuts round the bolts, the table can be raised, 

but hydraulic jacks standing on tho floor under the table, and bearing 

against the cross bars or washer plates, should bo employed to assist 

the screws in lifting.

Tho lowering should be done by the screws alone.

Care must be taken that all tho lifting bolts are equally tight to 

commetice with, nnd that tho nuts are turned simultaneously, and 

through precisely the same number of revolutions, both in lifting and 

lowering, and that they are not lifted from their scats by too quick a 

motion of the hydraulic jacks.

It will be found to bo a safe and convenient plan to order a given 

number of turns of the roof spanners, say six for a spell, all the parties
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turning being balteil at the etui of each spell, and waiting for a fresh 

order.

The pinion of the turning machinery, which works into the cogs 

on the edge of tho turntable, must ho disconnected, and everything 

kept quite clear before commencing to lift. Caro must be taken that 

the threads of the main screw bolts do not bear against tho washers 

or sides of the holes through which tho bolts pass.

Tho gun should ha run hack 4 feet, so that tho load may he divided 

uniformly among tho bolts.

The screw threads should he liberally supplied with oil, and, 

when not in use, the gear should ho kept under cover and clean.

Hunt oily.

The turntables will be in charge of theOtlicer Commanding Royal 

Artillery, who will be responsible for tho lubrication and cleaning of 

the turntable, its live ring and turning gear; tho materials for 

lubricating, Ac., being supplied by the Army Ordnance Department 

on requisition.

Repairs will be executed in tho usual way by the Royal Engineers 

on requisition.

Detail drawings are in tho possession of tho 0Ulcer Commanding 

Royal Artillery.

Tho quantities of oil, Ac., for lubrication are given in tho Equip­

ment Regulations.

CARE AND PRESERVATION OF CARRIAGES AND

SLIDES.

Set’ also “ lieyulatiwis for Care and Vrcservalion of War Matt-riel," $-c.

Shafts and spindles having nuts secured by taper pins will be 

marked to correspond with each other to prevent the nuts being placed 

on tho wrong shafts or spindles. When necessary, nuts, shafts, or 

spindles will bo marked locally with a letter or punch mark as most 

convenient.

Whenever any parts are found broken, defective, or deficient, 

which cannot he renewed by tho artificer, fresh parts should Im 

demanded at once. Any damage occurring at drill or practice should 

he at once reported, with a view to its being made good without 

delay.

1 NSTliUCTtONS l'OII RkI'I.ACISU Gi:.w;.

Elevttliny Clear.

The elevating gear is attached in tho following manner:—

(n) The are is pivoted to the elevating plate on the gun by the 

pivot, which is marked “ R ” or “ L ” (right or left), and when screwed 

home a keep-pin is placed vertically through it and the plate. 'The 

top of each are is marked “ top,” anil must be placed accordingly.

(b) Pass spindles of pinions, 1st, 2nd, and drd motion, through 

the bracket, put on collars, and secure by nuts and pins.

(c) Place worm-wheel on 1st motion spindle, put on collar, and 

secure by uut. Caro must he taken that the worm-wheels, which are 

right and left, arc placed correctly in position, and the short boss of 

the wheel must he placed next to the pinion.
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(cl) Remove caps of worm-spindlo bearings, open the pawl, place 

the spindlo in bearings, secure caps and pawl.

(c) Placo hand-wheel on worm-spindle, put on collar, and secure 

by nut.

Running-up (,'ear.

To fit the running-up gear to the carriage :

(a) Place Hie front rollers in position by inserting the axles, and 

secure by keys.

(b) Place rear rollers on the axles, and rest them on the slide 

in rear of the carriage, raise the drop plates by removing the rear 

bolts of the two which secure them on each side, push the shaft with 

rollers evenly forward, keeping the eccentrics uppermost until the 

axles are fairly in the bearings, secure drop plates and lever sockets, 

and bolt on the socket to tbo bracket for running back block, to form 

the centre bearing for the eccentric shaft.

Traversing ami Running-back Gear.

To fit the gear to a slide :—

(a) Remove the caps from all the brackets.

(b) Placo the cross shafts opposite tbo brackets, tbo pinions being 

fixed ; lift tbo whole into position, and secure the caps.

(c) Placo the collar and clutch pinion on the bollard shaft, insert 

the cud of shaft in the socket of bracket, and securo in rear bracket 

by cap and collar; pass spur wheel and bollard on to the rear end of 

the shaft, and securo by keys.

(cl) Pass the double-pinion on the spindle gudgeon, and secure by 

collar and key.

(e) Placo the pinion on the winch-handle shaft, and the shaft in 

the bracket bearings, key on the pinion, and secure cap and collar.

(/’) Remove the guide bracket, place clutch lever so that the 

studs rest in groove of pinion, pass pin through lever and bracket, 

put on collar, and secure by key, retix guide bracket.

(g) Placo the trucks in position, those with bevel wheels at tbo 

rear, gearing in the pinions of the cross shafts, insert axles, and 

secure by nuts.

(h) Placo the blocks for the running-back tackle in position, and 

securo by giving a quarter turn.

(i) Place the cover over the double pinion, with bearings resting 

on winch-handle shaft, and secure by screws.

Hvdkal'mc Buffei;.

To connect the piston rod.—Move the carriage to the rear snflioiently 

to enable a man to got to the bracket, on the under-side ; remove the 

connecting nut from tlie piston rod, and draw the latter forward 

until its end projects through the hole in the bracket, keeping it 

central in the hole; screw on the connecting nut, and when quite 

tight take a half-turn back to allow a slight play of the bracket 

between the two nuts. Before connecting it to the carriage, tbo rod 

should be pushed in and out to see that it works freely and that tlie 

packing gland is not too t:glit.

When the packing in tbo gland of the hydraulic buffer becomes 

worn, its pressure on the piston rod is lessened, hence lealoge, and 

tbo metal gland must bo screwed up; if this does not stop the 

leakage, the gland must be repacked.
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The pads of 111o hydraulic compression bufl’er arc as follows:

&

C r/

-gE_ f ~b

a. Cylinder, wrought iron or steel.

b. Cap, rear, ,, ,,

r. Cover, front, wrouglit-iron, and llango d and met ill gland e.

f. lhstnn, wrouglit-ii-on.
//. ltod, piston, wrouglit-iron, with c-i liar nut h and connecting nut i.

,/’. Plug, tilling hole.

1\ Cock, emptying buffer.

/. Cotton rope packing, three rings.

To replace pnc.ldnq.. Run up the carriage sufliciently to enable

a man to get at, the gland, which should be unscrewed, then with 

the tang of a tile extract the defectivo packing, and clean out the 

stalling box in the front cap and slightly coat it with mineral jelly. 

Insert the new cotton rope packing in the stutling box, using- a piece 

of wood, or former, and tighten up the packing with the metal 

gland. The cotton rope rings must- be about a quarter of an inch 

less in length tlmn the circumference of the piston rod, and have 

the ends bound with cotton yarn. When required for use they 

must bo well greased with tallow and placed in the stuHing box, so 

that tlit* ends when brought together do not coincide, but arranged 

so as to break joint with one another, so (bat there will be no direct 

passage for the liquid past them ; in screwing home the gland care 

must he taken not to over-tighton it, for excess of friction may be 

tin-own upon the rod, which would interfere with its proper action.

To fill th“ lifer.—Run the carriage up to the stops, take out the 

screw plug', and rest the gallon measure in the hole ; turn oil' the cock 

and till the measure to the mark, then turn the cock and allow the 

oil to run ; repeat the operation until the required quantity is run ill, 

which should measure -tjj inches at the filling hole.

When tiring with reduced charges sallieieut oil should bo with­

drawn from the bailer to reduce the depth at the Idling hole to 

.‘i inches. After practice the buffer is to be riddled.

Oil is withdrawn from the front cock, air being let into the 

cylinder at the same time by the removal of the Idling hale plug.

Contents of the bn Her, 12 gallons of mineral oil.

Smai.i. Pout Mountings.

The hydraulic lift should be worked frequently, and a slight 

amount of pressure always maintained on the ram by pumping it up, 

to keep the packing leathers moist and in good condition.

The position of the following up screws should always correspond 

with the height of the gun, and groat care must be taken before 

bring to ascertain that, the gun l-es's on the screws and not on the 

ram.

Any defect in tlie nolion of the pump is an indication that thu 

packing leathers are not in order. In that case the handles must he 

rapidly worked for a short time, and if that docs not answer the lift 

must be overhauled by a competent artificer.

The cistern must, be drained every three months, and the fluid 

passed through a filter before refilling.
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High Angle Caueiages (Marks III and IV).

If tlio recoil cylinders leak at tho ram glands, the glands must 

be tightened; if at tho “cap connecting cylinder” tho cylinder 

must bo tightened into the cap with spanner, No. 12:1, Mark IT. To 

renew the hydraulic packing at the ram gland, first lay tho gam 

horizontal, then retain if in that position, either by struts, or by 

scouring the elevating gear, so as to prevent the gun from running 

back iii the cradle. 'Thou blow olT the air pressure by opening the 

levelling valves, empty the buffers by opening the discharge valve ; 

unscrew tho glands, extract the defective packing, and replace by 

the new. l<’or each ram gland !>5 inches of -■’-inch hydraulic packing 

is allowed, which will bo cut into lengths, each length about equalling 

tlie circumference of the ram; the cut will ho made diagonally so as 

to overlap when tho piece is formed into a ring; well tallow each 

ring, press them successively into the stalling box witli a piece of 

wood or former, taking c ire that tho joinings are well separated so 

as to break joint; screw home the gland, hut not too tightly at first, 

which would prevent free action of the ram.

To clean the recoil and air cylinders, first allow tlie air pressure 

to escape, and empty the cylinders (theliquid being drawn into pails 

through the discharge valve); then remove tho glands “inner,” 

“ outer,” and “adjusting lift,” recoil valves, and the pipes connecting 

the air and hydraulic cylinders. Then thoroughly wash out the 

cylinders with water. A small lmse, if available, will ho found 

convenient for the purpose. Caro must bo taken that no grit is 

allowed to enter tho cylinders or pipes.

To fill the recoil cylinders, first lay tlio cradle level, with the gun 

up in the firing position, then slacken the air screws marked AA at 

front of cylinder, and pump in about 15-)- gallons of liquid at tlio 

supply valve C, closing tbe screws A A when the liquid Hows from 

the openings, l’ump in air until a pressure of 4651b. per square inch 

is obtained, close tho supply valve C, and lay tho gun at 20 degrees 

elevation, open the plugs BP, when, if the cylinders have been 

correctly charged, a spray of air and liquid will bo obtained ; if the 

spray is not obtained, liquid will be pumped in or run oil as may bu 

necessary to produce the spray.

The recoil valves are for regulating the recoil of the gun, and caro 

must he taken before tiring to see that they are properly set; the 

normal lift of the valves is 02 inch. An index plate graduated* in 

lid divisions (each division being equal to —J-Wtli of an inch of lift) is 

fitted to tlio “ cap, connecting cylinder.” On the inner gland is a line, 

which points to zero on the index plate when the gland is closed. 

To set the gland to allow of n lift of U’2 inch to the valve, the lino on 

the gland must bo set to coincide with the 20tli division of the index 

plate. The recoil measured ou the ram should not exceed 21'5 inches 

for a full charge at the higher angles of elevation.

If the outer glands, supply valve, or air screws are found to leak, 

they must be tightened ; if this is not sufficient to prevent leakage, 

the leathers of tho supply valve and air screws, and the lead washers 

of the outer glands must be renewed; to do this the pressure must 

first bo blown off and the liquid withdrawn.

Tho guides must be kept free from rust, and well oiled. The ball

'Ihe latest manufacture of index plates tho graduations read to 25 divisions,



29

bearings mnst bo ln.bricaf.ctl with tallow, as oil will run away too 

quickly. When not in use the bearing screws should be slackened.

When setting the gun on ball bearings, the. bearing screws 

should be gradually screwed up, until the elevating gear can bo 

worked freely by two men, care being taken that it is not serowed 

too high.

BATTERY AND KEY, TEST AND FIRING.

Marks III** and IV batteries are in present use. The former 

mark has been brought up to date to take the Mark III Lcclanche 

cells.

Mark IV ball cry.— Tho box (Mark I) is of leak, with key and plug, 

but without cells. It is made to tho form and dimensions shown 

in tho sketch. Tho upper left hand terminal is in electrical con­

nection with the positive pole oE the battery, and also with tho

Side Heevation. 

Scale f.

upper portion of tho ping socket, ns shown by the thick black line. 

Tho lower left hand terminal is in connection with the lower portion 

of the plug socket. Tho right hand lower terminal is in connection, 

through the key, with tho negative polo of the battery. Tho right 

hand upper terminal is not in electrical connection with any other 

part of the apparatus; it is merely used as a binding screw in 

connecting up a circuit.

A brass plug with ebonite head is provided for completing the 

circuit through tho plug socket when desired; it is carried in the 

bolder when not in use.



' A diagram showing the internal and external connections is fixed 

at (a).

To clearly indicato the terminals to which electric firing leads arc 

to ho connected, “ segments ” of celluloid arc fixed to the battery, 

and similar coloured “ sleeves ” of the same material are attaehed in 

a convenient position near tho ends of the leads (sen p. 17). -

The cells are separate stores. Two “ cells, electric, Lcclanche 

A (.Mark 1TI) ” are fitted in and connected up in the battery box ; 

they are issued with tho sal-ammoniac in them and sealed ; all that 

is required to make them ready for use is to fill them three parts full 

with water, and to see that this is added from time to time to make 

up for evaporation (see “ Care and Preservation,” p. 31).

To keep the cells steady in the box when firing tho gun, packing 

pieces of asbestos and a wood saddle are provided.

Tho combined fire key and battery is designed to serve two 

purposes :—

(i) To test the tube aud circuit when the gun is made ready to 

fire.

(ii) To fire tho tube.

To enable this to be done an indicator is fitted within the firing 

key itself, which is so arranged that when the handle or knob is 

turned to the right the current passes through the indicator and tho 

rest of the gun circuit, and if this is complete a visible and audible 

signal is given. If it is then required to fire, the knob is pressed in, 

which action cuts tho indicator out, aud allows the full current to 

flow through tho circuit, firing the tube.

An arrow is cut on tho face of the knob of the key in position, so 

that when the arrow is upright the knob is in the safe position. The 

arrow is painted white, and when vertical the circle is broken, and 

the gun cannot be tired.

Besides this tho apparatus may t ike tho place of tho Menotti cell 

and galvanometer for testing tubes and firing wires.

The apparatus is suitable for firing any low tension fuze or tube 

through a short length of wire, about 50 yards of No. 16 copper -wire 

(0'065 inch diameter).

Precautions to be Observed.

Before any wires are attached to the key, care should be taken 

that tho arrow on the knob points upwards, and the key should be 

tried to see that it works freely and correctly.

The firing wires must not both be connected up until after the 

gun is laid and ready to fire, and tho front is clear. The turning of 

the knob should be done just before it is required to fire, and it may 

either be held turned or not, as desired, until the gun is fired by 

pressing it in ; this should be carefully attended to, so as to avoid delay 

in firing, through pressing the Intob before turning it.

The follov. i'.'g rules will detect the particular cause of failures to 

fire with electric tubes :—

(1) If the indicator works properly and yet when the knob is 

pressed the tube does not fire, tho fault is a short circuit between the 

tiring loads, or in the tube itself.

. ?? ^*e indicator .works feebly only, some bad joint in the

circuit will be the probable cause.

(' ••



(ll) If it duos not move at all the circuit is broken at some point 

in the wires, or in tbo tube itself.

(4) If tbo indicator works when the knob is turned and the gun 

does not fire when it is pressed, and then when the knob is turned 

a pain the indicator does not work, this shows that the tube has fired 

without igniting the charge.

To eliminate faulty tubes it is as well to test them before use, 

out of the gun. This should be done under precaution, so that in the 

case of a tube being accidentally fired, no damage would ensue. The 

firing leads may also be tested ; and the apparatus may be considered 

to bo in good order if on joining the. terminals with a short piece of wire 

and turning the knob the indicator works well. If it should only 

woi'k feebly the battery should be examined, as in this case it will 

not give sufficient current to fire with certainty.

Caki: and PKi’.sr’uvATiox.

See also “Regulations for Caro and Preservation of War 

Materiel, Ac.”

Hatter//.

The two closed Eeelanchd cells are issued with the sal-ammoniac 

in them ; nil that is required to make them read}’ for use is to fill 

the cell three parts fall of water, and to see that this is added from 

time to time to make up for evaporation.

When the battery fails to tire a tube, fresh saturated solution of 

sal-ammoniac should lie added, the old solution being thrown away.

The solution is easily made up, by putting crushed sal-ammoniac 

into boiling water, until the sal-ammoniac will no longer dissolve, 

and a saturated solution is formed which should be allowed to 

become quite cold, and then poured carefully into the cell and some 

dry crystals added, to make up for loss by evaporation; in about 12 

hours the cell should be ready for work. If the cells still fail to fire 

the tube tlie}" should bo exchanged and inspected.

The cells arc insulated by being painted or paraffined, liither 

process protects them from accumulations of films of damp, dust, or 

dirt, or depositions of salt out of the liquid, due to what is termed 

“ creeping.” To keep the cells secure in tbo box on the gun being 

fired, ite., packing pieces of asbestos are pin cod between and round 

them ; atid a wood saddle is placed in tbo box over tbo cells.

To prevent “creeping” all cells should be kept dry and clean, 

and for this reason they should be enclosed in painted or varnished 

boxes.

The connections of the buttery must be kept bright.

Wares.

Electric wires or light cables should be perfectly free from kinks 

and insulated to prevent ns much as possible waste of current.

They are issued sheathed in insulating material; but joints 

should be covered or insulated with the materials ns allowed by 

“ Equipment Regulations.”

In making joints the ends should be prepared by being thoroughly 

cleaned by scraping or with emery cloth or sand paper.



“PUMP, AIR, DOUBLE, MARK I.”

(Plates AVI and XVII.)

The pump is intended to charge the recoil cylinders of garrison 

mountings with fluid or compressed air.

It consists of two gnnmetal cylinders (A and B, Plate XYI), of 

different diameters, in one casting, with a base plate, on the top of 

which an iron frame is bolted to form a tank (C) for the fluid while 

being pumped into the recoil cylinders. The pump cylinders aro fitted 

with plungers (D) actuated by a rocking lever (E), which is supported 

on brackets (F) riveted to the tank.

The pump is in duplicate, and is bolted to an iron bedding plato 

(G), which is secured to the floor by clips (H) and cotters (I). It is 

worked by two "J" handles, which are attached to the rocking levers, 

and are connected at the top by a link to insure uniform action.

When charging the recoil cylinders with fluid, the fluid is drawn 

through suction valves from the tank into the large pump cylinders 

(A), and on the down stroke of the plunger is forced into the small 

cylinder through delivery valves. When charging with air the con­

nection between tlio tank and the cylinders is cut off by closing the 

valves (a) near the copper delivery pipes, and the air is drawn 

through a suction valve at the bottom of the largo cylinder. This 

valvo is never cut off, but is more heavily weighted than the water 

valve, and when tho water passage is open liquid is drawn in in 

preference to air, provided the strokes arc not too jerky.

Either pump can bo disconnected if necessary, and worked 

independently ; tho delivery of either is cut off by closing the delivery 

valvo. When this is closed, of course, tho handle must be discon­

nected, so that the pump cut-off may not bo worked.

Tho pnmp should bo kept in store with tho tanks full of liquid, 

and so used whether air or liquid is being pumped.

To keep tho leathers in good order they should bo slightly under 

pressure. To obtain this screw one length of the copper tubing on 

the delivery nozzlo (J), and on to the other end of tho tube fix the 

blank cap (with packing leather). Then work tho pump with the 

water valves closed nntil it becomes difficult to move the handles, 

when the pump may be left—the air in tho tubing serving to main­

tain the pressure obtained. When standing long in store, the pnmp 

should bo tried occasionally to see that tho pressure is still on.

A cover is fitted to tho iron bedding plate to protect the small 

pipes which connect the base of the pump to tho three-way 

connection.

When it is found that tho cylinders of tho pumps aro defective 

from excessive wear and scoring, they will bo bored to a larger 

diameter, according to the amount of wear, and fitted with now 

plungers and L-leathcrs. Tho thickness of tho cylinders will not 

allow, at tho most, of more than 0'15-incli enlargement, and this 

amount must not bo exceeded. On tho enlargement of a cylinder, 

tho word “ large ” will be stamped on tho now plunger.

Belonging to the pomp aro four connecting pipes, five spanners 

(Nos. 9(j to 10b), and one lifting loop.

Weight, 4 cwt. 1 qr.

Maximum pressure obtainable, 2,800 lbs. per square inch.

When the stock is used up, “pump, air or liquidwill be supplied 

instead.



PUMP, AIR OR LIQUID, MARK I.

(Plates XVI![ and XIX.)

Pump.

Tlio pump is double-acting, and is intended for charging the 

cylinders of hydro-pneumatic mountings with fluid or compressed 

air, and reservoirs with compressed air. It is contained in a metal 

tank, a, 2 feet -1 inch in length and 1 foot ‘2$ inches in width, bolted 

to an iron stand which is secured to a wood platform.

The pump consists principally of the following parts:

1. High and low pressure plungers ; tho former is lixed to a 

crossbar, e, at the top of the tank, and the latter, /, to the bottom of 

the tank.

2. Suction, r, intermediate, it, and delivery valves.

Metal cylinders, g, formed at one end to receive tho high- 

pressure plungers, and at the other tho low pressure plungers.

4. Outer plungers,

5. Overflow valves, k.

(!. Cock, 1, for admitting air or liquid to the pump.

7. Double rocking lever, q, for actuating tho cylinders, and a 

double-handled lever.

Stand.

The stand, which is of cast iron, 7 inches high, is attached to 

a wood platform f» feet 9 inches long by 3 feet 5^- inches wide.

Adapter, A.

This adapter, which is for use with tho connecting pipes of the 

pum]), air, double, is a metal casting 2jj inches long, with connections 

to suit the discharge nozzle, j, of the pump, air or liquid, and the 

unions of the connecting pipes of tho pump, air, double.

Adapter, 11.

This adapter, which is for use with the connecting pipes of tho 

pump, air or liquid, is a metal casting, 4'4o inches long, with connec­

tions to suit the unions of the connecting pipes of the pump, air or 

liquid, and the “ Connection, indicator, pressure,” in use with hydro, 

pneumatic mountings.

Pipes, Connecting.

Tlioso pipes are each 10 feet long, two with unions at each end, 

and two with a plug at one end and a union at tho other.

Spanners.

Tho spanners arc of steel, formed to suit the various parts of tho 

pomp, Ac.

Arrangement of Connecting Pipes.

Tho pump is connected (to the recoil cylinder of hydro-pneumatic 

mountings, or to reservoirs, by means of connecting pipes, which 

may bo either those described above or the connecting pipes of tho 

“ Pump, air, double,” whichever are available.

When the connecting pipes of the “ Pump, air, double,” nro used 

for connecting to tho recoil cylinder, or reservoir, through a separator, 

(2984) c



the adapter, “A,” is first screwed on to the discharge nozzle of the 

“ Pump, air or liquid,” and the pipes are then connected as required.

When the pipes of the “Pump, air or liquid,’’ are used, for 

connecting—

(1) To the recoil cylinder, tho adapter, “ B,” is first screwed on

to the “ Connection, indicator, pressure,” in use with the 

mounting, and the pipes are then connected as required.

(2) To the reservoir through a separator, three adapters, “ B,”

are first screwed on, one to tho nozzle of the inlet valve, 

one to the nozzle of the outlet valve of tho separator, and 

one to tho nozzle of the valve of the reservoir ; the pipes 

are then connected as required.

Method of Use.

Tumjnng Air.—Wlieu charging with air, the lover working the 

cock, l, is turned to the side of tho tank marked “air.” On the 

up-stroke of the cylinder air is drawn through tho cork, along the 

passages, and through the suction valve, c, into the low-pressure 

cylinder, 11. Ou the down-stroke of the cylinder, the air is forced 

through the intermediate valve, h, and compressed into the higli- 

pressnre cylinder, o, and, on the next stroke of the cylinder, is forced 

through tho delivery valve and pipe,y>, to the cylinder of the mounting 

or reservoir.

When first commencing to pump air, tiie area of the low-pressure 

cylinders can he increased, and consequently a larger volume of air 

pumped, by connecting the outer plungers, i, to the bottom of the 

tank. When the pressure is found to bo too high for the pump to be 

worked by this arrangement, the outer plungers, /, are connected to 

and move with the cylinders, g. The outer plungers, i, are connected 

to the tank or cylinders by turning the bolt locking plunger, r, on 

each side of the tank towards the words “ low pressure ” or “ high 

pressure” respectively with the spanner supplied, by first pulling out 

the pin seeming bolt locking plunger, tt, and than inserting it in the 

opposite hole, t. The connections must not be made until the cylinder is 

on the bottom stop on that side.

Tumping Liquid.—When pumping liquid, the lever of the cock, Z, 

is turned to tho side of the tank marked “ liquid,” and the plug of 

the overflow valve is unscrewed sufficiently to admit the liquid in 

the tank into the low-pressure cylinder, n. On the up-stroke of tho 

cylinder the liquid is drawn through tho intermediate valve, h, which 

in this case becomes the suction valve, into the high-pressure 

cylinder, n, and on the down-stroke of tho cylinder is forced through 

the delivery valve and pipe, p, iido tho cylinder of the mounting.

Belonging to the pump are four connecting pipes, four adapters 

(one “A” and three “B and four spanners (.Nos. 157 to 1G0).

Weights,

Pump

Weight, 

cwt. qrs. lbs. 

0 0

Stand and platform .. .‘1 2 .'1 -451

ii *
.Maximum pressure obtainable, 2,000 lbs. per square inch.

4
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RESERVOIR COMPRESSED AIR* MARK JI.

(Plain XX.)

The reservoir is for keeping in reserve a supply of compressed 

air for recharging file cylinders of II.P. mountings. If is in fhe 

form of a flask, with a short neck at one end, fitted with a stop-cock 

(a), which is used for charging and discharging the reservoir; the 

outer end of the cock is screwed to take the nnt of tho charging 

pipe ; fhe stop-cock is in two pieces, so that tho pressure in the 

reservoir can be cut olT, and the outer part. (/>) removed when the 

reservoir is packed for transport.

The pressure in the reservoir should not exceed 2,000 lbs. on the 

square inch when in ordinary use, or when travelling.

It should he remembered that more work will he got out of a 

reservoir, if it is opened to the cylinder with the gun up, than 

with the gun down, and in getting up pressure from zero with the 

aid of reservoirs, it will be done more quickly if the gun is allowed 

to rise.

A preserving plug, valve union, valve key with gland, and three 

grummets are issued with the reservoir.

Oari: and Preservation ok Reservoir, Mark II.

Sen algo “ lietjulntions for Care and ]’reservation of War Materiel, Si'c."

As the reservoirs have to sustain a high pressure when fully 

charged, it is essential that they should be periodically tested to 

ascertain if they are in a serviceable condition, and annealed to 

preserve the tenacity of the material.

The testing will ho carried out locally biennially, by pumping in 

from the “Pump, testing compressed air reservoirs” hydraulic 

pressure up to d,000 lb. per square inch ; any reservoirs failing to 

pass this test, or showing any permanent set or leakage, must ho 

returned to store for transmission to Woolwich. Before and after 

testing, the outside of tho reservoir near tho centre must’ bo 

accurately gauged at four points, ami tho measurements recorded 

on a history sheet, which is supplied with each reservoir; the date 

of the biennial test must be stamped on tho reservoir. When a 

reservoir is about to be subjected to the full pressure, if is most, 

important that, air should not he in the reservoir when under test, 

and to ensure expulsion of the air, the reservoir should be charged 

with the valve end uppermost, the joint, where the connecting pipe is 

attached to the reservoir being slackened from time to t ime to allow' 

the air to escape. The position of the men while working the pump 

should bo such that there would be no liability of injury in the 

event of the reservoir bursting.

The reservoirs will be reannealed every sixth year, for which 

purpose they must be returned to store for transmission to 

Woolwich.

Each reservoir will have a registered number stamped on it, also

* The Mark I reservoir is not so sirong as Shirk IT, ntul is not. issued for 

service with high angle carriages.
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tho manufacturing mark or name, the numeral of tlio reservoir, date 

of issue, and annealing and test marks, with date as under:—

The stamping must on no account be done unless the reservoir is

empty.
No. bO Tho stamping of tho date of test on tho reservoir must 

J. B. and Co. on no account bo done until tho pressure has been 

IX let out. A history sheet (Army Form G 881) will

1899 bo issued with each reservoir. This shoot is intended 

(A) 10.3.99 to preserve a complete history of tho reservoir from 

(T) 11.3.99 the date of issue from tho Royal Arsenal to its final 

return to store. Tho biennial tests and reannealing will bo recorded 

on this sheet, and also anything calling for special remark. Tho 

sheet must always be kept with the reservoir, and returned with it to 

store. Report of the entries made in tho sheet are to bo sent to the 

Chief Inspector, Woolwich, through tho G.O.C. on the completion of 

the biennial testing (Army Form G 881a).

Filled reservoirs on R.A. charge should be marked with tho word 

“filled,” and with the amount of pressure in them.

Before returning reservoirs to store, they must bo first emptied, 

and the word “ empty ” stencilled on thorn.

Reservoirs not on R.A. chargo should be stored empty, and so

marked.

Care must be taken when removing reservoirs that they are not 

thrown down or roughly handled. To protect them from jar, three 

4-inch tarred rope grummets will be placed on tho reservoirs; and 

in hot climates, wadiniltilts, or such other suitable covering as may 

be available, will bo used, when required, to protect them from the 

rays of tho sun.

SEPARATOR, AIR PUMP, MARK I.

(Pfafo NX.)

The separator is used to separate tho moisture from tho air 

during the process of pumping into the reservoir. It consists of a 

copper tube 15 inches in diameter and 3 feet long, screwed at both 

ends At one end of the copper tube a wrought-iron head (c) is 

fitted furnished with inlet and outlet valves of gunmetal, and a 

i-incl’i copper pipe (d), which carries tho air and water in a downward 

direction into the separator. At the other end of tho copper tube is 

a wrought-iron foot which is fitted with a drain-cock (e) of gun­

metal. Tho separator is connected up between tho pump and the 

reservoir to he charged, and the moisture of tho air, while passing 

through the copper tube, falls to the bottom and is blown oE 

from "time to time daring tlio operation through the drain-cock. 

When the separator is used, it must be always fixed in a vertical 

position, the inlet and outlet valves being at tbe top.



GAUGES, PRESSURE.

(Plate XXL)

The gauges generally consist of a metal cylinder (a) containing 

the mechanism, which is closed in by a 0-inch dial (h), and a sheet 

steel plate at the back.

The mechanism consists of a metal bearing which is attached to 

the cylinder and dial plate ; that part of the bearing which is attached 

to the dial plate is flattened and suitable bearings are secured to it 

for the spindle of the dial indicator, and for a crank arrangement 

(c, Fig. 3) through which the indicator is actuated, wliilo that part (d) 

of the bearing which is attached to the side of the cylinder has a 

channel which is in continuation of the connection (n) for “ connec­

tion pressure gauge ”; in one side of this channel is a hole in which 

one end of a short phosphor-bronze tube (/) (steel tubing in No. 4 

gauge owing to the higher pressure it is subjected to) is inserted 

and soldered; the tube is slightly flexible and is bent partly round 

the cylinder, its opposite end being closed with a cap (g) to which 

is attached the crank arrangement working on a pivot (A), and which 

has an adjustable arm attached to a segmental rack (i) in gear with 

a pinion on the spindle of the dial indicator.

Each instrument is provided with a dial indicator stop, fixed 

either on the dial or within against some part of the mechanism.

There are four patterns, and each one is constructed to register 

the lb pressure per square inch, which together with their respective 

services are ns follows :—-

No. 1 (Mark 1), from 0 to 350 lbs. per square inch. For carriages, 

garrison, barbette, IS.L. 0'2-inch, Marks IV and V, and 

„ 10-inch, Mark IV.

No. 2 (Murk I), for 350 to 1,000 lbs. per square inch. For 

carriages, garrison, disappenring 13.L. 0-inch, 9'2-inch, and 

10-inch (can iajo up) ; It.M.L. high angle ; also compressed 

air reservoirs.

No. 3 (Mark I), for 1,000 to 2,200 lbs. per square inch. For 

carriages, garrison, disappearing 13.L. G-inch‘, 9'2-inch, and 

10-inch (carriage down) ; also compressed air reservoirs.

No. 4 (Mark I), for 1,800 to 4,500 lbs. per square inch. For 

pump testing compressed air reservoirs.

Action.—On liquid pressure entering tho bent tube within the 

gauge it gradually inclines the tube outwards, thus the dial indicator 

is actuated through the pivoted crauk and segmental rack. When 

tho pressure is removed from the instrument, the dial indicator 

returns to stop at the normal position.

Tho following steel spanners arc used with the above gauges:_

No. 103, for gauges, pressure, Nos. 1 to 4, also pressure gaugo 

connection.

No. 104, for connection, pressure gauges, and filling valves hydro­

pneumatic carriages.
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GAUGE, PRESSURE, DEAD WEIGHT TESTING, MARK II.

(Plate XXTI.)

This is issued to test the accuracy of the “ Gauges, pressure, 

Nos. 1 to or records up to 2,000 lbs. per square inch.

The o-an<>'0 to be tested is screwed on to the connection at one 

end, and”fluid pressure applied by means of a plunger (e) driven by 

a hand-wheel (f) at the other end. A safety valve, weighted by 

means of a lever (g) which supports marked weights (h), rises when 

the pressure per square inch marked on the weights is obtained ; the 

gauge (c) should then show this pressure. The lever bed plate, Ac., 

for The weights, counts for 200 lbs. (per square inch) in addition to 

the weights applied.

The liquid emploj-ed is the same as that used in H.P. cylinders, 

and it is poured into the reservoir (i) from time to time as required. 

There are two cut-off valves (k) and (Z), one to the gauge and ono 

to the reservoir. As the stroke of the plunger is small, the liquid 

has to be drawn from time to time from the reservoir without losing 

the pressure, and this is effected by the judicious manipulation of 

these valves, the gauge being cut off by screwing up the valve (k) 

and the reservoir connected when the plunger is being withdrawn, 

and the reservoir cut oil by tile valve (Z), and gauge connected when 

the plunger is being screwed in. The reservoir should bo kept 

covered while in use to prevent dust getting into the liquid.

Care should be taken not to shake tlie instrument while the 

pressure is on, as it is liable to make the safety valve act prematurely, 

and so vitiate the results.

There are several leather joints and packings which require 

attention. 6pare leathers are issued in a small tin box in the case, 

together with the necessary spanners, Nos. 101 and 102, and special 

instructions as to packing the piston, Ac.

CONNECTION, PRESSURE GAUGES.

(Plate XXIII.)

The pressure gauge required is attached to the recoil cylinder of 

the mounting by the intervention of a tliree-way connection, one 

opening of which (a) screws into the filling cock, the opposite one (b) 

takes the pump tube, and the centre (c) the gauge. (When tlm 

gauge is not on this opening it is closed by the closing plug (/), 

the nut (h) fitting either the plug (/) or tlm foot of the gauge.) 

There is a cut-off (d) worked by the spindle (e), which closes the 

way to the gauge, while leaving the passage free between pump and 

cylinder. The way to the gauge should not bo left open while 

pumping or firing is going on, as the gauge is liable to suffer. When 

it is desired to leave the gauge on, and detach the pump pipe, the 

bared nozzle of the connection is closed by a blank cap (with leather 

washer) supplied.

in connecting the gauge it is not necessary that it should be 

vertical; it may be used in any position.

For spanners, see Gauges, Pressure.



AMMUNITION.

(See “ liquipmeitt Itvynlnlions” for actual allowance.)

• CAUTUIUGUS.

When filled

Gun lor 

which lined.
If at uro.

Length not to Diameter

exceed not to exceed

10-inch, Cartridges, K.AI.b., 10-itieh— ins. ins.

K.M.L.

Marks

r 70 lb. P., full charge 20 '(• 9'5

1 and II t ■14 lb. P. reduced charge .. 17'.0 9 '5

1 ^0 lb. 0 ox. cordite, size 10, | 20 -0* | 0 '75f

with stick 7'50J

r 4.3 lb. S.P. full charge 18'5 9'5

111 amllVI 14 11). R.L.G.4, reduced 11 -o 7 -or,

l sib. „ „ 7'8 G'O

I to IV ‘2,5 lb. blank, L.G., saluting 14-0 8 *1Z5

over all body base

. [ rillo, ■[ elei'tl-'1'. ••

Aiming < l_ percussion

5 '0 1 '093 1 -219

1 and II r>- 2 1 -1 1 -228

|_tube 0*87 O'355

* Over stick. f Over cordite. X Over primer.

Powder Cartridges (Plate XXIV).

T]r> empty cartridges for the guns lire rnaile of silk cloth ; the 

powder charges are as shown in the above table; tho filled cart­

ridges are choked with sewing silk, and hooped with 'Go-inch silk 

braid. The hoops are 13 for the 70-11). cartridge, 8 for the 48 tmd 

44-lb., 5 for the 14-lb., 3 for the 5-lb., and 7 for 25-lb. blank.

Some of the old scree cartridges may, however, still be met with; 

they sire choked with worsted and hooped with bine worsted brnid. 

They will be used up as far sis possible before tho silk cloth, except 

when firing blank, in which case silk cloth cartridges arc always to 

be used.

Packed 1 70-lb. cartridge in a No. 15 or 15a cartridge cylinder.

1 44-lb. „ „ No. 19 cartridge cylinder.

1 48-lb. „ „ No. 37

7 14-lb. cartridges in a whole M.L. powder case.

22 5-lb. _ „

4 25-lb. blank cartridges in a whole M.L. powder case.

Cordite Cartridge (Plate XXV).

The empty cordite cartridge is of No. 2 class silk cloth, cylindrical 

in form and open at both ends, hive '05-inch silk braid hoops are 

provided, for tightening up and making a firm cartridge. A piece 

of silk braid is threaded through tho cartridge near each end for
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choking to a stick of varnished deal ; the latter is 2'5 inches square, 

except at the ends, which are ronnd and grooved to facilitate choking 

the cartridge. The cordite charge (see table) is tied round the stick 

with sewing silk. Two primer rings of silk cloth, each to contain 

8 oz. R.F.G.2, or new blank F.G. powder, arc sown round the circum­

ference of the cartridge at an equal distance from either end, each 

primer being divided into six compartments by cross stitching.

This cartridge may bo loaded by inserting either end iirst in the 

gun, as the centre of each primer is 11 inches from the end of the 

cartridge, which is the same distance as the vent is from the end of 

the bore.

Packed one in a No. 2S cartridge cylinder with one packing piece.

Cartridges, R.M.L., Drill, 10-ixch.

70-lb. for Marks I and II Guns.

The drill cartridges are a special manufacture and are made of 

wood, brought up to the service cartridge weight by cast iron, 

covered with raw hide, and provided with a rope grummet for 

lifting purposes. Mark VI is weighted with lead, and is shorter 

than the previous marks, so as to tit into the cartridge cylinder.

48, 14, and o-lb. for Marks III and IV Guns.

These are made to the same weight and dimensions as the service 

cartridges they represent. They are made in a similar way to the 

70-lb. drill cartridge, already described, lead being used to bring 

them up to weight.

Cartridges for Aiming llijle and Aiming Tubes.

Cartridge, Aimixg-Etfi.i:, 1-ixoii, Electric.

The Mark II case is of solid drawn brass, having in its base an 

electric primer made of three tubes, which fit into one another, the 

central and intermediate ones being insulated from one another by 

means of goldbeater skin round the body of the former, and a 

vulcanised fibre washer under its head. A platinum-silver bridge, 

round which is a tuft of guncotton, connects the ends of the central 

and intermediate tubes, the space beyond the bridge in the inter­

mediate and outer tubes being tilled with fine grain powder. A 

conical brass plug closes the mouth of the inner tube to prevent the 

escape of gas. Tho head of the inner tube is raised in the centre to 

form a contact point, and round it is a ring of insulating material. 

Tho case is charged with 400 grains R.F.G.2 powder, over which are 

placed wads, and a pointed bullet of hardened lead, secured to tho 

case as for tho percussion cartridge.

Mark IY, M. Mark IV, K.N. differ from Mark II in having 

an electric primer, consisting of a brass outer tube, two ebonite 

insulating plugs, and a brass contact pin. An iridio-platinum wire 

bridge is soldered, one end to the point of tho contact pin, the other 

end to the circumference of the tube.

In order to facilitate identification of tho pattern of primer used 

in the manufacture of Mark IV cartridges, tho letters “M.” or 

“ K.N.” are, in manufacture, stamped on the cartridge and printed 

on the wrapper after tho numeral, to indicate that tho primers are 

made, respectively, to tho Morris, or King’s Norton Company’s 

pattern.
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The cartridges arc packed % in “Box, ammunition, S.A., G.S.,’’ 

in handles of 12.

Weight of box, filled, about 97-1 lbs.

Cartridge, Anirxfi-ltiEr.E, 1-ixcn, Percussion.

2\lark I, the case is of solid drawn brass, having the cap, chamber, 

and anvil formed in the base; the cap is double, tho outer of brass, 

the inner of copper. Three iiro holes in the cap chamber enable 

tho flash to pass from the cap to tho charge. Tho charge consists of 

4G5 grains of 24.G.1 powdor, or 400 grains R.E.G.2, on top of which 

are placed wads and the bullet. The bullet is of load, pointed; it is 

secured to the case by indenting the latter in three places into the 

lower of three cannelures, but in latest manufacture the case is 

coned, for the purpose of securing tho bullet.

The cartridges are packed its for the 1-inch electric above 

mentioned. Weight, of box, filled, about 97-J lbs.

Ca rtui no e, A i m ixi T cm n.

Hark I case is of solid drawn brass with a cap chamber and 

anvil in the base ; two fire holes in tho anvil allow the flash to pass 

from the cap to the charge, which is 3j grains “ Curtiso and Harvey’s 

Diamond No. 2 ” powder, over it are wails and a bullet of pure lead.

.Mark II differs in tho arrangement of the wads.

Packed 100 in a cardboard box and issued, usually, 10,000 in a 

tin lined box.

PROJECT II

Nature.

Shell, K.U.L., 10-im-h—

{
studded, cust-iron

r cast-iron

8t,Kn”s least-steel

Common, luddite, studios*

Shrapnel { 9tuckW) ™"t;£r.on 

1 J oast-iron

- studless 

Shot, E.Sf.b., 10-inch-

1 steel

Falliser
f studded 

1 studless

, „ f iron 

'‘l9 ’" 1 special

Bursting Charge.

Shell, R.M.L., 10-incli, high-angle,

iron .. .. ,. .. ..

Shot, j’aper, empty, R.M.L., 10-inch, 

J portion, 13G lb. IOj oz. .. each

..UJirK.

1 Weight. !
Tow d or.

: Weigl

. 1

'lbs. oz. j

. . .

lbs.

It 20 12 , V. & F.G. •100

nr 20 12 400

i 19 9 ■110

TI 48 0 410
1 HI 10 0 1

•MO
i i ■10 12 1 J.Tddite. ■Ml)

Hand III 1 9 1 l-'.a. ■105

1 1 It) : no
II 2 O

>» •MO

II to VI | 410

II to Til _ 410

lit — 143
IV 410

I 19 14 | L.O. •100

II to IV
“ i

— 410
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Tin- bursting charges given above are P. and F.G. mixture for 

common shell in the proportion of 4 lbs. P. to 10 oz. F.G., Lyddite 

for the guns on high angle mountings, and fine grain powder for 

Shrapnel.

All the above may be fired with full charges, except the studded 

Shrapnel, which are not strong enough to stand the full charge.

All the studded common and Palliser projectiles are fitted for 

Mark II attached gas-checks. The studded Shrapnel are not fitted 

for gas-checks.

All the studless projectiles, except case shot, are fired with auto­

matic gas-checks.

Iron case shot are usually fired two at a time, as a single one does 

not give sufficient recoil.

Special case shot arc intended for the defence of narrow channels.

Palliser projectiles were formerly divided into shot and shell ; 

the latter have been abolished, as such, and are now weighted up 

with sand to bring them up to the same weight as the shot. They 

are designated “ Palliser shot,” with the same numeral as the 

corresponding mark of shot.

Paper shot are for use at Station Practice where there is not a 

clear range for service projectiles. The cylinder breaks up on firing, 

and the small shot with which it is filled only travel a short distance 

(about 200 yards) whilst the effect for purposes of testing recoil, Ac., 

is practically the same as that with a service projectile.

Shells having the high explosive burster of Lyddite are painted 

yellow, all other projectiles black, except the studs. For distinguishing 

marks, see “Magazine Regulations.”

SiiEf.n, R.M.L., 10-incii, Common.

(.Plates XXVI to XXIX.')

Studded.—Mark III is of cast-iron, about 3 calibres long; the 

head is struck with a radius of li calibres. The point is fitted with 

a gunmetal bush, tapped to G.S. fuze-hole gauge. Two rings of 

studs, of an alloy of 10 parts of copper to one of tin, arc pressed into 

undercut holes cut into the body' of the shell. There are two 

extractor holes in thy head. This shell is cast with a hole in the 

base to take the gas-check plug, which is fitted with a Mark II gas- 

chock.

Mark II was cast with a solid base, but afterwards had a hole 

bored in the base for the Mark II gas-check plug, and, when so altered, 

is designated Mark II*.

Mark I is obsolete.

Studies^.—Mark I is of cast iron and differs from the above in 

being cast with bands; the head struck with a radius of two 

diameters; not having any studs; in having the base cast with a 

locking rim for the attachment of the automatic gas-clieck; and a 

base plug with a flat head to allow the gas-check to fit flat to the 

base of the shell.

Mark II is of cast steel, consequently allowing the walls to be 

thinner and longer, and a larger bursting charge to be used. The 

base is closed by a metal adapter, screwed intotho shell; the adapter 

is bored and tapped for the “ small ” base plug. The joint or recess 

between the metal of the shell and adapter is filled by a cold “ small ” 

lead ring, hammered in.

Mark III differs from Mark II in having thicker walls and base.
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To avoid premature explosion through friction when the powder 

sets buck on the shock of discharge, bursting charges of common 

shell ure contained in serge or dowlas bags.

Shell, lOl.U, Common Ijyimtk, 10-inch Ktuhlkss.

{Plate XXX.)

Mark I shell is made of forged steel, studless, 815 calibres long; 

the walls are 14 inches thick. The base of the shell is solid, grooved 

and serrated for the automatic gas-check. The head is struck with 

a radius of two diameters, the point being truncated, and a hole 

formed which is screwed and fitted with a guninetal flanged bush, 

which is tupped to G.S. fuze-hole gauge.

The interior of the shell is varnished, and it is filled with lyddite 

(sec table) with a 4|--oz. exploder of picric powder in a shalloon bag, 

and with an 8-dram primer on top ; both (the exploder and primer) 

are enclosed in a paper cylinder 14T inches long, which is water­

proofed and closed at the top with an aluminium cap secured with 

shellac cement.

The shell is secured with a Mark II special plug, with a leather 

washer under the shoulder of the latter. Three punch stabs arc 

made in the hc-ad of the plug and bush, thus further securing the 

former. With Mark 1 plug the point, of the shell is covered with 

kit plaster with silk braid loops.

Lyddite shell are issued Idled, and no preparation is required 

before loading them in the gun other tliau removing flic (kit plaster 

where found) ping and screwing in the impact fuze.

Shell, R.M.L., 10-inch, Shrai’Nki..

(Plate, XXXI to XXXIII.)

Studded.—Mark Illisof cast iron. The length is about II calibres; 

the head has a radius of 1 calibre, and flic body is fitted with two 

rings of studs; six longitudinal grooves are east along the interior to 

ensure uniformity in breaking up. The base of the interior is con­

tracted to form a chamber for the bursting charge, which is cont ained 

in a tin cup, to prevent loss and to guard against possible prematures 

from the roughness of the shell. Over the cup is tit ted an iron 

diaphragm, having a hole in the centre for a piece of gas pipe which 

is screwed into it and extends to the fuze socket. The head of the 

shell is a thin cap of Bessemer metal fitting over a block of wood, 

which is bored out in the centre to take the fuze socket; it is “secured 

to the walls by rivets and twisting pins, soldered over. The upper 

part of this socket is tapped inside to the G.S. fuze-hole gauge, and 

in the lower part to receive the primer. The shell is lined with 

brown paper and filled with 300 4-oz. or 376 3j--oz. sand shot.

Mark II differs from Mark III in not having the head counter­

sunk at tho top, and the head is struck with a radius of 1£ calibres.

Mark I is obsolete.

Studless.—The Mark 1 is similar to tho Mark III studded shell, 

hut the base is formed to take the automatic gas-check, and the 

interior to hold 210 4-oz. sand shot; tho head radius is 2 calibres.

The Mark II differs from Mark I in being of rust, steel, an 

increased bursting charge is used, and 390 4-oz. sand shot carried.
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Shot, R.M.L., 10-ixcn, Pallisee.

(Plates XXXIV to XXXVI.)

Studded .—These are pointed, for penetration purposes. They are 

east downwards ; tlio heads in a chill, a method ensuring hardness ; 

while the bodies are east in sand, and comparatively soft. They 

are 24 calibres long, the heads being struck with a radius of 14 

calibres. Mark VI is east with bands and unturned body; the base 

is closed with a bush, bored and tapped for the gas-check plug; 

the recess round the bush is tilled by having a cold lead ring 

hammered in.

Mark Y had a stronger hush in the base than IV, and was altered 

for gas-chock.

Mark IV was cast with a large cavity so that it could bo used as 

a shell (having a bursting charge of 4 lbs.) ; the base was closed by 

a metal plug.

Mark III was slightly shorter than II.

Mark II, first pattern having the body cast in sand and head in 

a chill.

Mark I was chilled all over; it is obsolete.

Those formerly termed “shell,” all had a bursting charge, but 

the cavity is now filled with sand in order to bring them up to 

weight; they have a W painted white on the head, and stamped on 

the base plug.

Mark IV resembles, and corresponds with Mark VI shot.

Mark III with Mark IV shot.

Mark II with Mark IT shot.

Mark I as for Mark I shot.

Studless.—-These are of cast-iron, from 2'4 to 2'7 calibres long ; the 

bodies are Uirncd or ground down, but bands are left on the head 

and base; the heads are struck with a radius of 2 diameters; the 

liases are curved and cast with grooves or serrations, and with a rim 

on the projection of the base form attachment for the automatic 

gas-check.

Mark 111 has a small core, closed by a soft cast-iron plug, firmly 

secured by being run in with molten lead.

Mark II, being formerly “ shell,” has a larger central cavity, and 

otherwise differs from III in having a 1-inch wrought-iron disc 

attached to the base by a coned metal base plug, with key-liole, 

screwed into a bush cast in the shell (no lead ring being necessary 

as with studded shot) instead of the projecting part on the base 

end forming part of the cast-iron shell, which wTas liable to injury 

in transit.

Mark I differs from II in having the projection on the base cast 

part of the shot.

Palliser projectiles arc protected in transport by jute bags.

Shot, R.M.L., 10-incii, Case.

(Plates XXXVII and XXXVIII.)

The Maik III case shot is of tinned iron in one piece, riveted 

longitudinally and fringed at both ends. The bottom fringe is bent 

over a sheet-iron bottom, and when the case is filled the upper fringe 

is bent over and soldered to the top. Two handles are attached to 

the top by staples, which are riveted to the inside of the head. In 

the interior is placed a wrought-iron disc lying loosely on the



45

bottom, ninl on this si ami three wrought-iron seamen! s formin'' a 

lining to the case. The case holds 139 8-oz. shot packed in clay and 

sand.

Mark II differs from Mark III in the weaker method of attach­

ment of the handles. Mark I had the halls packed in coal dust.

The Mark IV or special ease shot is similar in construction to 

Mark III, but it is three times tho length, has six segments, lifting 

rings instead of handles, and is Oiled with 50 8-lb. 9A-oz. chilled iron 

shot packed in clay and sand.

Drill and Practice Projectiles.

For drill purposes an empty common shell is usually provided, 

with a drill fuze-holo plug and lanyard.

Shkli,, Il.'M.L., 10-inch, Hunt A.noi.k, Ikon.

Mark I.—This shell is for use with guns on high-angle mountings, 

and for practice only.

It is made of cast iron, studlcss, o ld calibres long, with a head 

radius of 2 diameters, and is fitted with a removable metal adapter 

for a nose fuze ; this adapter is held in position by a set screw in the 

head, an india-rubber or gutta-percha ring lining placed under the 

shoulder. Tho huso is prepared for the automatic gas-check, and 

closed by a steel plug, the joint between tho latter and shell being 

riveted up. A burster bag is used as for tho other common shell.

Shot, Patek, Km rev, R .M.L., 10-iscn.

(Plate XXXIX.)

Guns mounted in positions where practice with service projectiles 

cannot bo carried out in consequence of danger to shipping or other 

property will be fired with paper shot and full charges. The shot 

will only bo fired from guns having a clear range of 4U0 yards.

Mark II is a cylinder of “ papier-mache,” with a hard black 

polished surface, closed at each end by a disc of the same material ; 

the top disc has a hole in it, through which it is filled, and which is 

afterwards closed by a cork bung. Mark III is similar to Mark II, 

but shorter, tho discs aro stouter, and it is made of wood pulp. In 

Mark IV tho ends are secured to the cylinder by oak pins. There 

aro now three portions of each mark to a round, which total is 

adjusted to 410 lbs. by sawdust and No. 5 shot.

Paper shot aro stencilled “ Not to hi: hiied with coiiihte.”

"When firing paper shot tho gun must be run up carefully to 

prevent forward movement by tho carriage striking tho buffer stops 

too violently.

Bags, Buhsteh, R.M.L., 10-incii, Common

H.A., Ikon. 

Studded.

Stum,ess
riuox.

\ Cast Steed.

Those bags are for holding tho bursting charges of tho common 

shell. For the studded and studlcss common some Mark I bags of 

sorgo may still bo met with, but dowlas is used in present manufac­

ture ; their sliapo corresponds to that of tho interior of tho shell 

walls. In other respects tho bags aro all similar, having tho shoulder 

and neck of shalloon, so as to allow tho flush of tho fuze to reach tho 

bursting charge.
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Gas-checks, R.M.L., 10-iNcn.

These are discs of copper of tho same diameter as the projectiles.

The Mark II rotating gas-check is used with common and Pnlliser 

studded projectiles, and is attached by means of a plug and nut (sec 

Plate XXVI). It has seven projections round the edge, which fit 

into the grooves of tho gun. A shoulder on tho plug prevents the 

nut from being screwed homo against the gas-cheek; consequently, 

the latter has a small amount of play, and is free to rotate round tho 

plug, which is necessary in a gun with an increasing twist of rifling, 

in order to prevent the gas-check from jamming. Studded shrapnel 

arc not fitted for gas-checks.

Mark I is obsolete.

Tho automatic gas-check completely covers the base of the pro­

jectile, and is issued with all studless projectiles, including shrapnel, 

except case shot. It not only seals tho escape of gas, hut also 

imparts rotation to the projectile (Plate XXVII). There arc; two 

patterns of tho “Gas-cheek, R.M.L., 10-inch, automatic,” with seven 

projections for Marks 1 and 11 guns.

.Mark tl is shaped so that it will fit over tho projection on the 

base of the projectile. There are projections on the circumference 

corresponding with the grooves on the gun. It is hollowed out 

behind the projections, so as to readily expand into the rifling. 

Mark I is similar, hut it is not hollowed out behind the projections.

The “ Gas-check, R.M.L., 10-ineh, polygroove, 'Mark I,” is of the 

ordinaiy automatic shape and fitted on the edge with 32 projections, 

hollowed out.

Wad, Wkikie, 9-ixch.

Mark I wad consists of two wooden wedges 7 inches long, and 

connected by a piece of cane. The wad is used with 9-inch guns and 

upwards; it is rammed homo separately to tho projectile, and is to 

prevent tho latter from shifting when running tho gun up.

An extractor is not to bo used to unload a gun whilst a wedge 

wad remains rammed home. If the wad cannot he removed by 

means of a wad-hook, the charge must he tired.

INSTRUCTIOXS FOR THU FREDA RATION OF 

PRO.J ECTIEES.

Distinguishing Masks, Ac.

See “ Regulations for Care and Preservation of War Materiel,
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FUZES.

fl’ettman, U.S., No. f>, Mark II, for use with full 

j charge only.

Permission <! ... . f with cap, No. 1, for hind langes.
I act,on {with plug, No. for sea ranees.

1 Direct action inipaef, No. 13, Mark II. 

f Id .seconds, with detonator, No, 43, Mark 111.

Time .. ^ Sensitive, middle, No. 24, Mark I.

|_And percussion, middle. No. d4, Marks I to 111.

Id seconds M.E. No. 41 may lie used in shells not lifted lor gas- 

checks, studded shrajmel.

Drill

,, . ,, . f with cai), No. 1.
Percussion, D.A. 4 . , 1

’ [ linjiact.

rl’. and P., middle, No. 54.

The actual ei|uipmenl allowed of the above mentioned fuzes will 

lie found in the Equipment Herniations.

The following is a description of tlm fuzes :—■

Fi/zk, Percussion, Pettsian, G.S., No. d.

(I‘late XL.)

The fuze consists of the following parts : —

Hotly (a) is threaded on the outside to the G.S. gauge, top phi”1 

Ci;), plain hall (c), steady plug (d), detonating ball (i:J, cone plug (l'j, 

lead eup (u), and suspending wire (u).

The body and top plug are made of gunmetat ; the cone plug, 

detonating ball, and steady plug are also of gunmetal, but of a 

harder alloy to prevent, them from altering their shape; the plain 

ball is of brass, and the suspending wire of copper.

The plain ball is held in position by a cup in the steady plug; 

round the latter there is a ring of composition covered by a thin, 

lacquered copper washer. Through the steady plug' are two fire- 

lmles to convey the flash from the ring of composition to the interior 

of the fuze. The detonating hall is milled, grooved, and covered 

with detonating composition, protected by one thickness of gut 

and two of silk, over which are two copper hemispheres, covered again 

by one thickness of gut and three of silk ; it is held in position by 

a cap in the steady plug, 'flu: cone plug is pierced with three tire- 

holes, of which the central one is driven with mealed powder and 

pierced like a tube. The lead eup is a hollow cylinder, having a 

flange on the top to tit into a recess on the cone plug when it is 

crushed. The suspending wire passes through the conn plug-.

Action.—When tired, the steady plug, hall, and cone plug set hack 

on the shock of firing, the suspending wire is broken, the lead cup 

prevents rebound, and the stem of the cone plug protrudes through 

the base of the fuze, the detonating hall being released by the 

slight unsteadiness of the shell in flight; on striking, (lie ball is 

dashed violently against the side of the body, explodes tin* detonating 

composition, and tires the shell, the Hash passing through the holes 

in the cone ping to the priming, and thence to the bursting charge.

When fired with a projectile fitted with a gas-cheek, the steadv 

jilnh may not. disengage, owing to the steadiness of (light, of these
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shells, and in this case the detonating ball will not act. The plain 

hall is released by the steady plus,1' sotting back, and is caused by the 

centrifugal force to spin round the circumference of the body over 

the ring of detonating composition. On striking, the ring is dashed 

against the plain ball, and detonates, exploding the shell through the 

fireholos.

Tho fuze acts on impact only.

Weight, 7 ozs.

Fi:zk, Percussion-, Direct Action, with Cap, No. 1.

([Plate XLI.)

Mark I* is the Mark I fuze converted to Mark II pattern, but 

when tho central hole in the copper washer is altered to -3-inch 

diameter the fuzo is designated Murk I**. Mark I is obsolete as 

such: it had a longer needle and a weaker needle disc.

Mark II fuze is intended to act on direct impact; it cannot bo 

depended on to act on graze unless fired at angles of elevation of 

10 degrees and upwards.

It is made of guumetal, turned all over, and screwed below the 

head to fit G.S. fuze-hole. Tho interior is generally similar to the 

No. .‘1, Mark III, except that there is no safety plug in tho head, and 

the '.'l-inch diameter hole in tho copper washer commenced with the 

174th thousand. Externally, the upper portion is turned to receive 

a cap having on each side a T-shaped slot to fit over brass pins on 

the body of the fuze, and a square koyliolo in tho top for fixing the 

fuze in the shell.

It is prepared by simply removing tho cap, after tho shell is 

placed in tho boro of li.M.L. ordnance.

Tho action is as described for tho No. 3 fuzo.

Mark III differs from Mark II in having a removable detonator, 

a single pointed needlo (as shown in the section of No. 8 fuzo, 

MarkTV), and a slightly smaller magazlno containing 05 grains of 

powder.

Weight, 6 ozs. without cap, which is 2 ozs.

Fuze, Percussion, Direct Action, with Plug, No. 8.

(riato XLI.)

The Mark HI fuzo consists of the following principal metal parts, 

viz., body, safety plug, screw collar, screw plug for needlo disc, 

needlo disc with steel needle, bottom screw plug.

Tho fuze is mado of an alloy resembling gunmetal, with the 

exception of the steel needle, copper disc, and a few minor portions.

The body is threaded throughout on tho exterior to tho general 

service taper and pitch, and can he screwed into tho shell to admit 

the naval wad being placed over it. The lower part is hollowed out 

to receive a blowing charge of 75 grains pistol or It.F.G.- powder. 

Tho upper portion of the body is bored out to receive tho safety plug, 

screw plug for needle disc, and screw collar. There is a recess below 

tlicso to receivo tho detonating composition, consisting of 84 grains 

of cap composition, varnished, and covered with a brass disc, having 

on the top of tho brass disc a copper washer kept in position by 

being spun over. This washer has a central hole which was formerly 

•2 inch diameter, but from the 192nd thousand it is '3 inch diameter.
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At tho bottom of this recess tliero nro nine conical tiro-holes, to allow 

the flash of tho detonating composition to pass to the powder. These 

conical holes arc filled with meal powder paste, and covered on the 

underside by a disc of line white paper, and on tho upper sido by a 

tinfoil disc (subsequent to 27th June, 1894), to prevent tho detonating 

composition working through tho powder. Tho top is closed by tins 

safety plug.

Tin1 screw plug for needle disc is tapped so as to screw into the 

body and recessed. It is slightly coned at the bottom, and has a, 

hole through the centre. Two holes are drilled in tho top so as to 

screw the plug into the fuze. The needle disc is of copper, with the 

steel needlo in tho centre; it rests on the screw plug for needle disc.

The screw collar screws into the body over tho screw plug, 

having two shots cut in its upper edges for that purpose.

The needle is of steel, and of tho shape shown in tho section of 

No. 1 fuze, Mark If, having four points. It is sprung into the 

needle disc, and the edge is soldered to the latter.

The bottom plug has a central hole, closed on tho upper side by a 

disc of paper, and one of shalloon, and two keyholes for screwing it 

in. It is secured and rendered damp-proof by conicnt and solder.

The thread of needle screw plug, edge of needlo disc, and screw 

collar are now threaded with Pettman’s cement, and the screw collar 

and needle disc surfaces are Anally painted with the same material.

The fuze is prepared by simply removing the safety plug, with 

the flat end of the fuze key, universal ; an arrow on the plug shows 

the way it is to he turned.

Action.—'The fuze is at rest in all its parts till direct impact takes 

place, or a graze at such an angle that the nose of the shell enters tho 

ground. When either of these events occurs, the needle is crushed 

down on to tlio detonating composition, which flies, and ignites tho 

meal powder in the conical holes and tho fine grain powder. The 

flash therefrom blows down into tho shell and Arcs the charge.

Tlio head of the needlo being some distance below tlio bead of the 

fuze, it cannot bo touched or forced down on the detonating com­

position when any ordinary rammer is usod for loading.

Mark IV differs from 4Turk III fuzo in Laving a removable 

detonator, a singlo needlo (see section), and a slightly smaller 

magazino containing G3 grains of powder.

Weight, 5 ozs. 7 drams.

Fuze, Pkrcussio.v, Direct Action, Impact, No. 13.

Mark II fuzo is for projectiles charged with lyddite. Tlio body 

is of gunmetal, 2'2 inches long, and screwed to tho G.S. fuze gaime. 

It is fitted with a stool cap, anil is externally similar to that for tlio 

No. 3, and is put on or removed in tho samo way; it is blacked to 

prevent rust.

Fuze, Time, 15 Secs., with Detonator, No. 43.

(.mate XL1I.)

Mark II differs principally from Mark ITI in having a thicker 

suspending wire, consequently it is not so sensitive on discharge of 

the gun. Tho safety piu passes under the detonating hammer, and 

the copper woolding is lower on tho fuze.

Mark III is of beech wood, coned to suit the G.S. fuze-hole 

(2984) u
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gauge. It has a central composition channel, six powder channels, 

and a detonator screwed into the head.

The detonator consists of a body of gunmetal ; hammer supported 

by a copper wire : and a recess containing detonating composition.

The central channel is driven with fuze composition, having a 

’75-inch pellet of mealed powder abovo the composition to prevent 

cracking when boring for short ranges, which would be the case 

with composition; the channel is lined with paper, to prevent space 

between the wood and fuze composition in the event of the wood 

shrinking.

The six powder channels are bored parallel to the central channel 

and connected at the bottom by quickmatch, placed in an annular 

groove, and closed by pellets of powder ; side holes are bored into the 

channels and covered with paper, upon which the numbers are painted 

(reversed to facilitate preparation), and a yellow dot is placed over 

each side hole.

The steel safety pin passes through the head of the fuze and 

hammer, so that the fuze cannot be fired accidentally.

Three escape holes above the composition channel allow the gas 

from the composition to pass out; these are threaded with quick- 

match, and protected by copper discs and papier-mache wads, which 

are forced out by the gas.

The head is woolded with copper wire, soldered over, to prevent 

splitting. The top is covered by a paper disc showing directions.

Preparing.—It is prepared for any desired time of flight by boring 

through the “side-hole,” corresponding to the required time into 

the composition.

When using the hook-borer place the fuze in the hook of the 

hook-borer in the proper position for boring the required hole, enter 

the bit into tlie side-hole, screwing up until the bit has entered as 

far as the borer will allow, taking care to press the fuze with the 

fingers so as to ensure its bedding fairly in the hook.

Unscrow, and when the bit is quite clear, remove the fuzo from 

the hook. The length of the bit is so regulated that when placed in 

the handle, it will enter sufficiently far into the composition when 

screwed down to the shoulder. If the bit should become unservice­

able the handle must be detached from the shank and the tightening 

screw unscrewed, the square hole in the hook being made for that 

purpose. Care must bo taken when substituting another bit that it 

is properly placed in the handle, and that tho tightening screw firmly 

presses upon it, for if any space be left between tho handle and 

the head of tho bit the end will not enter a sufficient depth into 

the composition. The borer should be occasionally examined and 

cleaned. The operation of preparing the fuze and fixing it in the 

shell takes, on an average, about 15 seconds; with a little practice 

these operations may be performed in a shorter time.

Fixing.—It is fixed in the fuze-hole by screwing it round by hand 

until it is held firmly in the fuze-hole ; it must not be fixed by tapping 

with a mallet or striking the fuze, previously inserted loosely in the 

shell, against any hard object.

The safety pin is removed by the braid attached to it; this is done 

before ramming home in M.L. guns.

Action.—On discharge the hammer sets back and shears the 

copper suspending wire, ignites the detonating composition, and in 

turn the powder pellet and fuze composition, till the bored side hole 

is reached, when the shell is exploded.

Time of burning at rest, 14'6 to 16'5 seconds. Weight, 2^ oz.
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Extracting.—Apply the “ Extractor, fuze, small, rilled (J.F. and 

shell),” to tho head of tho fuze and unscrew.

Fuze, Timi:, I5-skconos, iU.L., No. 41.

(Plat,- XUli.)

This is made of beech wood, with a composition channel bored 

almost the whole length of the centre of file fuze. This channel is 

lined with paper, and driven with 2 inches of slow-burning composi­

tion. Above this is a O'li-ineh pellet of mealed powder, having a bole 

bored down its centre to a depth of 0'4 inch. There are six powder 

channels bored parallel to the composition channel, connected at the 

bottom by quickmateh placed in an annular groove and pressed 

into the bottom of each channel. The last liolo is bored through 

and threaded with quickmateh. The numbers on the.paper scale are 

reversed, so that they read correctly when tho fuze is being bored. 

Kaeli side-hole is marked on the index paper with a dot of yellow 

paint. The head of the fuze is closed by a gun-metal plug, round 

the pin of which qnicknmtch is looped and let through two tire-holes 

to a groove round the lurid. This groove is covered by a copper 

and tape hand which must he removed before firing.

Vixing.—It is fixed in the fuze-hole by screwing it round by hand 

until it is held firmly in the fuze-hole; it must not he fixed by tapping 

with a mallet or striking the fuze, previously inserted loosely in the 

shell, against any hard object. Such action would fend to crack the 

fuze and cause a premature explosion.

The fuze must not be uncapped until the shell is placed in the 

muzzle of the gun. This is done by taking hold of the exposed end of 

the copper hand, and unwinding from right to left smartly, so as to 

thoroughly detach the hand from the head of the fuze, and so leave 

the priming fully exposed.

Action.—On discharge of the gun, the quickmateh in the firo-holes 

is ignited, and in turn the powder pellet and fuze composition, till 

the bored side hole is reached, when the shell is fired.

See No. 43 fuze for other particulars, which arc generally similar

Fuze, Time, Sensitive, Middi.e, No. 24.

(Plate XLIV.)

Murk I fuze consists of the following parts:—

body, with stem, threaded on lower part of tho outside to G.S. 

gauge, and containing a blowing charge of M.G.1 powder; an axial 

magazine with R.F.G.2 powder; composition ring, with fuze com­

position having leather and paper washers under it; steel needle; 

lighting pellets, with spiral springs; dome and nut; two copper 

safety pins ; and bottom plug.

All the metal parts nre of gunmetal.

A leather washer is fitted under the shoulder of the fuze, closim' 

the joint between the plug and shell.

The composition ring is graduated on its periphery from 0 to 30, 

and reads to half-seconds, subdivided into eighths. An ^ is stamped 

on tho ring to show tho safety point, and when this coincides with 

tho ^ on tho body tho fuze is set at safety. 'J’he cap which screws 

on to tho top of the pillar is made hexagonal, to fit tho “Key, fuzo, 

universal.”

(2984) D 2



Preparation.—Tho fuze is set, after being fixed in the shell, by 

loosening the screw cap (A) on the top ol the stem, by means of tho 

“ Key, fuze, universal,” and turning the dome (g) and ring till the 

required graduation on the collar coincides with the arrow-head on 

tho body,'and then tightening the. screw cap. Tho safety pins (f) are 

withdrawn at the moment of loading.

Action.—Tho fuze having been sot, on discharge tho centrifugal 

action causes the remaining pellets to ily out, releasing tho lighting 

pellet, which (lies out by centrifugal forco against the needle, firing 

the detonator, which ignites tho powder in tho pellet and axial 

magazine, this lattor lighting the quickmatch in tho composition 

rin<*.

Time of burning at rest, 14'o to 15'S secs.

Weight, 1 lb. 4 ozs.
When the stock is used up, this fuze will ho replaced ly “ Time and 

Percussion, Middle, No, 54.”

Fl'ze, Time and Percussion', Middle, No. 54.

(Plate XLV.)

Mark I has been altered to agree with Mark II and is now 

Mark I*. In future conversion, this Mark will bo fitted with a solid 

wire safety time pin, but in consequonco of this no change in 

designation will be necessary.

Mark H differs from III in tho percussion arrangement, tho 

position of the detonator and needle being reversed.

Mark 111 body is hollow, with a stem on the upper side. Ronnd 

the base of tho stem an annular groove is cut, from which a hole 

is bored to tho side of tho body for the gas to escape. Tho sides 

of the body are pierced with three (ire-holes; tho top of the body is 

screwed to receive a hexagonal cap. The cap fits tho hexagonal holo 

in the centro of the “ Key, fuze, universal.” Between tho cap and 

tho dome fits a brass washer with feathers fitting into slots on the 

stem of the body; it is to prevent tho dome from turning with tho 

nut and altering tho setting of tho fuze when tho cap is screwed 

tight.

The composition ring has an annular groove round it for the 

composition; a projection on tho upper sido contains tho hammer 

with steel needle, suspended by a '022-inch wire, and a detonator 

under it for lighting the composition in tho ring. Tho hammer is 

also secured by a safety pin passing under it, the hole in the ring 

left by its withdrawal being closed by a brass pellet with a spiral 

spring above it.

The composition ring is barrel-shaped outside to facilitate the 

setting of the fuze. Tho ring is kept in position by three projections 

on the side, which fit closely round the stem of the body. Two 

escape holes are at tho top of the ring at the commencement of the 

composition, and threo radial ones are bored through the inner sido 

at equal distances round it.

The top and first radial holes are covered with paper, tho two 

other radial holes with asbestos. The ring is graduated from 0 to 30, 

and reads to quarter units: each division has four subdivisions. 

There is an airow-head, or black triangular mark, between tho last 

graduation and the commencement to show the position of safety.

Tho fuze is stamped f on tho ring close to the “ time ” safety 

pin, and p on the body close to tho “ percussion ’’ pin to distinguish



them, and the timo pin is now fitted with a scarlet cord loop. If thy 

fuzo is required to act as a percussion fn/o only the p pin should he 

withdrawn, if as a timo fuzo only tiio T pin, and if a.s a time and 

percussion fuzo both pins.

To set the time arrangement of the fuzo, the nut is loosened with 

tho “Key, fuzo, universal,” and the ring moved round fill tho 

required graduation is opposite the arrow on tho body (a black 

triangular mark is now in manufacture substituted lor the arrow on 

tho body of tho fuze) ; the nut is then tightened, great care being 

taken to see that it is screwed down as tightly as possible.

The time of burning of the l'uze at rest, when set at 30 or full 

length, is about 1(5 seconds.

Action.—The action of the time arrangement is that, on discharge, 

the hammer sets back, shearing tho suspending wire, and tires the 

detonator, which lights the end of tho ring of composition ; this 

burns until tho channel communicating with tho lower part of the 

fuze is reached, when tho flash passes down it and tires the detonator 

and magazine in the percussion arrangement.

Weight, 1 lb. 4 ozi.

IlJilLL Prats.

Fuze, drill, percussion, D.A., with cap, No. 1.—This fuze is made of 

gunmetnl, solid, and to the same external dimensions as the service 

fuze. The body and cap are bronzed, and stumped “nmi.i..”

Faze, perenmtm, D.A., imjmcl drill.—This drill fuze is generally 

similar in external appearance to tho service fuze. It consists of a 

hollow body, removable cap, and siocl split safety pin, which can he 

withdrawn and replaced as required ; it is stamped “ Villi,l,” and 

intended for use with the drill lyddite shell.

Fti:c, drill, T. and F., middle, No. 54.—The drill fuzo resembles 

the service fuze, but it is issued empty, and provided with speciid 

safety pins which can he withdrawn and replaced as required. A 

steel washer is tltted under the cap. The dome and cap are bronzed 

to facilitate identification. The fuzo is stumped “ drill.”

TU15ES.

Tube, friction, copper, solid-drawn, with hall, Mark IT.

,, electric, No. 10, Marks HI and IV.

,, vent-scaling, electric, 1\, Marks I to VII.

„ ,, „ P., drill,* Mark III.

Primer, vent, cordite, Mark 1.

The guns are fixed by friction tubes, except when they are in 

connection with a position-finder, when No. 10 eleetriu tubes aro 

used. The vent-sealing electric P. tubes are for guns on high-angle 

mountings, which are fitted with a special steel vent for vent-sealing 

tubes, and having no percussion lock, cannot bo fired except by 

electricity.

* When worn out service tubes will be used instead,
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Time, Friction, Gorm:, Soli d-ur.uvn, ivitii Ball.

(Plate XL.)

The Murk II tube is of solid-drawn copper, and has a solid head 

it is filled with pistol powder, and the bottom is closed by a brass 

ball over which is a cork plug, secured by shellac. The length is 

2"1 inches.

A hole is bored in tho tube, near the top, for the insertion of the 

nib-piece which projects right through. The nib-piece is solid- 

drawn, and has a hole bored in it to allow the flash from the com­

position to reach tho powder in the tube. The nib-pieco is filled 

with a detonating composition of chlorate of potash, sulphur, and 

sulphide of antimony ; into this is thrust tho roughened end of a 

friction bar, the other end of which has a vertical eye to take tho 

hook of the lanyard.

On pulling the lanyard (which should bo stretched and then 

sharply pulled) the friction bar is drawn out, igniting the composi­

tion, and tiring the tube ; the central hole gives a passage for tho 

flash and causes instantaneous action. The gas from tho exploded 

cartridge drives the tube out of the vent.

Mark I (without ball) is not used with this gun.

Packed 125 in a tin cylinder.

Tuhe, Electric, No. 10.

(Plate XLVI.)

Mark III tube is made up from three quills cemented together. 

Tho two lower ones are filled with mealed powder, ns in copper tubes ; 

the upper quill contains an ebonite plug about 1 inch long,'in which 

two longitudinal grooves are cut to take the bare ends of the 

terminals of the leads. The ends of 'tho wires are joined by the 

naval bridge, which is surrounded by the priming composition of 

guncotton dust and mealed powder, packed closely into the cavity 

between the ebonite plug and the mealed powder in tho lower tube. 

On the top of the powder in the lower tube is a small wad of gun­

cotton to prevent the priming falling away into the central hole of 

tho tube and leaving the bridge bare.

To prevent the tube being inserted too far into the vent a trapping 

of thread is made on the wires about 1 inch from the top quill.

The upper end of each wire terminates in a spiral "6-inch long 

for joining to the leads from the battery. The spirals are coated 

with tin and covered with oiled silk, secured by shellac varnish. 

The tube is varnished with shellac.

Mark IY differs from the above in having its wires and poles 

coated with tin, and in having its bridge attached with that metal 

instead of solder.

They are packed 25 in a tin cylinder.

Vent-sealing tubes without ball were re-introduced for use with 

cordite charges, but may be used with powder charges, a cordite 

primer being inserted in the vent.
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Turn:, VKNr-SKAMNO, Emsotkic, I*.

(Plato XL VII.)

A full description of tlio latest ])attornof this tube is given below; 

the other -Marks differ in some manufacturing details only. Marks T 

to IV aro to be used up for drill purposes.

Murk I was similar to II, hut tho wires were not tinned over, and 

the bridge was attached to the poles with ordinary solder.

Mark II was of solid drawn brass, in construction similar to III, 

but the wires wero only 18 inches long.

Mark III, the cylindrical portion of the body was entirely tilled 

with powder, the end being closed by a cork and paper disc, and tho 

wires I inch shorter than in IV.

.Mark IV, tho wires wero laid in two slots in tho head, and passed 

through by separate holes, then through an asbestos plug and small 

air space, aud soldered to two brass poles embedded in a conical 

ebonite plug, and the bottom end is closed with a sulphur pellet in 

which is embedded a brass ball. It must not he lined unions the range 

is clear.

Mark V is similar in construction to Mark VI, but it 1ms the 

brass ball as in Mark IV, and tlie same precautions aro necessary.

Mark VI is identical in construction to Mark VII, but the wires 

are led through a groovo across the bead instead of the V-shaped 

groove, and it is without the extra h inches of oiled silk wrapping on 

the wires.

Mark VII is made of brass bored out to receive the arrangement 

for tiring by electricity. The interior of the body near tlio head is 

conical, a hole is drilled in the head through which pass two tinned 

copper wires twisted together and insulated by varnished silk, on tho 

interior tho wires are parted and led through a V-shaped groovo 

across the head, they are then twisted together again and wrapped 

with oiled silk for a length of 5 inches, and terminate in spirals 

22 inches from the tube ; the spirals are covered with sarcenet. In 

tho interior near the head are two cones, tho larger one fitting into 

the recess in tho body, tlio small one iitting into a conical recess in 

the large com-; they are insulated from each other and from the body 

by ebonite ; the front end of one of the wiles is attached to the rear 

end of the large cone, and the end of the other wire pusses through 

the large cone, insulated from it, aud is attached to the rear end of 

the small cone. A copper pole is fastened to the front end of each 

of the cones, the cones being connected by a platinum silver wire 

bridge, embedded in priming composition. Tlio remainder of the 

tube is tilled with pistol powder (in present manufacture pellet 

powder is used), the end is closed with a varnished cork and shellaced 

paper disc, and in latest manufacture a paper disc is placed over 

the cork plug to prevent it sticking to the cork bottom of tin* 

tube box.

Action.—Tho wires from the battery aro connected to the wires 

of the tube, and on a current of electricity being passed through 

them, tho bridge becomes iucandescont and tires tho tube. Tho cones 

are jammed into each other and tho coned part of the body, and 

prevent any escape of gas through tho bead.

Packed five in a tin box.
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Turk, Vent-seamnci, Edectiuc, P., Pi;ir,r..

(Plate XLVIII.)

The body of -Mark I tiibo is made of gunmetal in three parts, 

screwed together and milled outside, as shown in the Plate. There 

are two escape holes through the head, and two holes lined with 

ebonite cylinders, through which the wire terminals pass and project 

into the interior to form the poles. These are connected by a platinum 

silver bridge soldered to them.

Mark II differs from Mark I in having a brass plate fitting into 

an undercut slot in the head, and in minor interior details.

Mark III differs from Mark II in having tho leads 22 inches long 

instead of 18 inches. Earlier issues of Mark III have leads 21 inches 

long.

These tubes are issued empty. When required for use they will 

be charged as laid down in “ Itcgnlations for Magazines, Ac.”

Primer, Vent, Cordite.

This consists of a stick of cordite, size 20, 4f inches long, for 

use with vent-scaling tubes without ball, with powder charges only.

Packed 10 in a box.

T-iuC: •
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RANGE TABLE FOR 10-INCH R.M.L. GUN. 

Based on Practice of 11.4.81 and Calculation.

29 'C

f weight, 70 lb.

Charge < gravimetric density,

[nature, P. U‘U3?

f nature, common shell, Mark II or 

Projectile < Fulliser shot, with gas-cheek.

[ weight, 410 lb.

Muzzle velocity, 1370 f.s.

Nature of Mounting, wrought.iron 

garrison.

Jump, 5 minutes.

z a
X d 
■g 5>S

5 minutes’ eleva* j 

j ti<*n ordefleefion j 

niters point of 

impact.

] r»0 per cent, of rounds 

l should fall ia

rt v

t C C .2 
o 
C-

K f.S. yards. 1 in

331

yards. yards.

0*14 0 3

yards.

100 0*0

yards.

G

yards.

0*93

yards.

0*(U

flees. inches.

13*0
t.! ;• i

317 190 0 *29 0 12 200 1 *0 6 0*93 0*02
o*n

12 *9

•>v- 127 51 *7 0*43 0 21 300 1 *5 6 0 *93 0 *03 0 *06 12*7

I.v,
93 53 *8 O *58 0 31) 400 2*0 6 0 *93 0 *05 0**9 12*6

.. 1

i 1310 122 ,V2-0 0*72 0 39 500 2 * 5 0 0 *93 0*07 1*12 12*4

100 00 52 *0 0*87 0 48
600 ! 3 *0

6 0*91 0*09 1 *35 

1*58

12 *3

83 M ,-.i-i 1*01 0 5S 700 3 *5 6 0 *91 0*11 12*1

43 50 *3 1*16 1 S 800 4*5 6 0*9 4 0*43 1 *82 12*0

33 49 *5 1*31 1 18 900 6*0 6 0 *9) 0*15 2 *06 11*8

- 12 H 31 48*7 1 *45 1 28 1000 5*5 6 0*91 0*17 2*30 11 *7

'• 1231 50 !tt 47*9 1 '00 1 38 1100 fi*0 <> 0*95 0*19 2*51 11 *0

1219 45 o? 47 "2 1*74 1 •18 1 1200 6 *5 6 0 *96 0*21 2 *78 11*5

' j 1207 42 25 •10 "5 1 *89 1 58 , 1300 1 7‘S

1 8*0
15 0*97 0-1 3 *03 11*3

u 11M AS 23 45 *8 2 *03 z 9 1 1 too 6 0 *98 0*25 3 *28 1) *2

11 so* 35 21 45*1 2*18
-

20 ' 1500 li 8*5 G 0 *99 0*28 3 *53 111

inr

19 4 1 *5 2 *32 2 31 1 1600 | 9*0 o 1 *00 0 *32 3*78 lie

1101 30 13 43*9 2*47 *' 42 ; i;oo II-s 6 1 *01 0*37 4*01 10*8

) 153 23 17 43*3 2*61 2 53 1800 . 10*5 7 1*00 0*43 4 *30 10*7

1142 27 16 42*7 2*76 3 •1 1900 I 11*0 7 0 *98 0*47 4 *50 10 *0

1132 i-. 42*1 2*91 3 15 21)00 11*5 8 0*97 0*53 4*82 10*5

1122 23 n 41 *6 3 *05 3 27 2100 12*0 H 0*95 0*60 5 *09 10'4

1113 22 i.i 41 1 3 *20 3 39 2200 13 *0 9 0*93 0 *69 5 *36 10*3

1)01 20 12 40*0 3 *34 3 M 2300 13*5 10 0 *92 0*80 5 *03 10*2

1095 19 12 40*1 3 *49 4 3 i| 2100 14 *0 10 0*90 0 *93 5*90 10*1

1087 13 n 30-U 3 *03 4 15 2500 15*0 11 0*89 1*08 6*18 10 *0

1079 17 10 59 *2 3*78 4 -7 1 2600

1 9700

15*5 12 0*88 1 *26 0*46 10*0

1070 17 10 38 *8 3 '9*2 4 40 10*5 13 0*87 J *44 6*74 I) *9

2061 10 5.3* 4 4*07 4 53
' 2800 17*0 14 0*86 1 *57 7*0-2 9*8

lo.vi 15 9*1 33 *0 4*21 5 6 | 2900 IK *0 H 0 *85 1*6 4 7*30 9*7

1045 11 8‘7 07 .6 4 *36 19 3000 18*5 15 0 *85 1*70 7 *59 9*6

403S U KM 37 *2 4*51 5 32

1 ,1100

19 *0 15 0*84 1*75 7*88 9*6

1031 i.i s-l 30 *8 4 *65 •r> 45 3200 20*0 ht 0*85 1 *80 8*17 9 *5

1024 13 311-.I 4 *80 M | 3300 20 *5 14 0 *86 1 *85 8*16 9*4

J 01 s 12 7-4 36 *2 4*91 6 1.1 3100 21 *5 It 0*87 1*90 8*75 9*3

1013 12 7-1 35*8 5*09 0
• »“ 1 3500 22*0 ii 0*88 1*95 9*01 9*3

100S 12 6-9 35 *5 5*23 6 11 | 3600 14 0*89 2*00 9*3 4 9 *2

1003 11 0-6 35 *2 5*38 6 55
1 3700

1 3800

23 *5 14 0*90 2*04 9*64 0**2

<>ys 11 0*4 34 *9 5*52 7 9 24*0 13 0*91 2*08 9*94 9*1

993 10 0 *2 34 *6 5 *67 7 2 4 1 3900 25 *0 13 0*92 2*12 10*24 9*1

933 10 6*0 31*3 0*81 7 39 4000 25*5 13 0*93 2*16 10*54 9*0

932 10 5*8 34*0 5*96 7 54 4100 26*5 13 0*94 2 *22 10*84 9*0

970 9 5*0 33*7 6*11 8 9 4200 27*0 13 0*95 2 *29 11*14 8*9

970 9 6*4 33 *4 6*25 8 24 4300 28 *0 13 0*90 2 *37 11*45 «*y

905 9 5*2 33*1 6*40 8 40 4100 28*5 13 0*97 2*45 11*76 8*8

960 3 5*0 12 *9 0*54 8 50 4500 29*5 12 0*98 2*54 12*07 8*8
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Rang* Table fob 10-inch R.M.L. Gun—continued.

1

0 ^

S3 

.3,c c

■0 4*5 
® u5

fl

to
n

a g *o

cl

1

S.s§

0 ~'i*
0.

H U2

f.s. yards. 1 in

950 8 4*9

951 8 4*7

946 S 4 *0

912 7 4*4

937 " 1*3

933 7 rt

928 7 4*0

924 « 3 *9

920 0 3-8

915 G

910 0 3*0

905 0 3 Ti

900 0 3*4

895 .*) 3’3

890 •** 3 *2

5 minutts’eleva­

tion or deflection 

alters point of 

impact.

yards. 

32 *o

32 *0
31 '* 

31*5

31*2 

30*9 

30 *6 

30 '2 

29 •()

29 *6 

29 '3 

29 ’0 
28 *7 

28 *4

<u

W

n 12

9 28 
9 44 
10 0 
10 17

10 34

10 r.i
11 8 

11 20
11 43

12 0 

12 18 

12 3G

12 51

13 12

yards. 

6-09 

0 -S3
6 *98 

7*13

7 M2 

7 *66 

7*71

7 *85

8 ’00

S *14 

8 *29 
8*43 

8 *58 

8*73

50 per cent, of rounds 

should full in

S

£

yards. yards.

4000 30 *0 12

4700 12

4800 12

4900 12

:.ooo 13

5100 13

5200 13

5300 13

5100 14

5500 n

5000 14

5700 14

5800 15

5900 15

0000 15

yards. yards. secs.

0*09 2 *03 12*4

1 *00 2*71 12*7

1*02 2 *H1 13*0

1*03 2*90 13*3

1*05 3 *02 13*7

1*07 3*10 14*0

1 *09 3 *31 11 *3

1*12 3*47 14*7

1*15 3*64 15*0

1*18 3 *81 15*3

1*21 3*98 15*0

1*24 4*10 10*0

1 *27 4 *34 10*3

1 *30 4*52 10 *6

1 *33 4 *09 17*0

inch*, 

&•?' 

« 7 

8*6 

8'6

8'1 
8 *4 

H •:> 
8\-{

%'•> 

8 •'> 

8-1 

84 
8-0

Marchs 1890.
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RANGK TABLK FOR 10-INCH 1UI.L. GCJN.

Based on Prnctico of 30.8.0H and on calculation.

40185 

soi2*

Minnie li t,524.

r weight, 44 lb. . 47-1

Olmrge J gravimetric density, o-f>«9 ' 

l. nature, 1’.

f nature, eommon shell or l’alliser shut.

1 rojeetile j W(,iK,lt> ,tl0 lb.

Muzzle velocity, 1028 f.s.

•fumi’, 8 minutes.

£3

w
© *f.

v i

J2, c

3 §5

5 minutes' eleva­

tion uril Hi ection 

alters j>otnt of

,l

ij

6
o

o

50 per cent, of rounds 

should fall in
£

*

%
c
t

impact. 1

1

V
to
G
d i

£

t*

;a

*2

<S

S g *

v c

•S.-c

H

S

o

V
60
G
rt
£4 La

te
ra
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01
 

ve
rt
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al

ly

c
.2

eS
k
it

U

j

Fu
ze

 s
ca

le
 

wo
od

 t
im

Le
ng

th
.

Br
ea

dt
h.

He
ig

ht
.

©

o

a

"h

.2

£ a

o o 
a *-

Cm

f.*. yards. 1 in 

214

yards. ynrds.

0*14 0 13

yards.

100

yard-*.

9

yards.

0*06

yards.

0*04

sees.

0*29

inches.

9*4

ITS l(»7 31 *3 0 *29 0 29 200 i 1-0 9 0 *06 0 *08 9*3

117 70 31*9 0*43 0 45 300 1 1-0 9 0 *06 0*12 O'M 9*3

h7 30 *8 0 *58 1 100 , 2 '0 9 0*06 0*16 1 *18

998 70 4J 30-5 0 *72 1 17 500 | 0-0 9 0*06 0--.il 1*48 9*1

993 a* 35 30 *3 0 **7 1 33

600 ^
0-0 9 0 *06 0 *26 1*77 9*1

30 3(1-1 I *01 1 49 TOO 4 *5 9 0*06 0*31 2 *08 9*0

43 20 29'K 1*16 •» 6 800 5 *0 10 0*06 1) *37 2 ‘39 9 *0

23 29 *6 1 *31 23 900 6*0 10 0*06 0*43 2*70 9*0

973 20 29*4 l * 15 2 40 1000 6*5 10 0 *06* 0 '50 3*0J 8*9

30 IS 29 *2 1 *60 ■> 57 1100 10 0*06 0-57 3 *32 8*9

963 28 17 2S *9 1 *74 3 1 1200 S-0 10 0*06 0*66 3 *63 8*8

9.-»s 25 15 28*7 1 *89 3 31 , 1300 9 *0 11 0-07 0*75 3 *95 8*8

953 ■>x 14 28*6 2 ‘03 :t 4S MOO '! 9*5

1500 ;i 10*5

11 O'OH 0*83 ■1 *27 8*7

948 22 13 28 *3 2*18 4 6 12 0*10 0 *92 4 *59 8*6

943 20 12 28*0 •» .;«•» 4 21 161*0 11*0 n 0*12 1*03 4*91 8*6

18 11 27*8 2*17 4 42 i 1700 12-0 13 0*15 i-i i 5 *23 8*5

933 17 11 27 *6 2*61 a 0 ’ lhOO 12-.-, u 0*H 1*27 5 *56 8*5

10 10 27*1 2 *76 IS 1900 l:i-:. K> 0*21 1*42 5*89 8*4

928 u: 9*5 27 *2 -'!U 5 36 2000 1 u-o 16 0 -25 1 *68 6*22 8*4

I»1S 15 8-9 27*0 3*05 » 51 ; 2100 l.VO 17 0*29 1*84 6 *55 8*3

yi;* 14 8'4 26 *8 3 *20 6 12 2200 16*0 18 0 ‘33 2-n 6*88 8*3

908 t:> 8-0 26‘6 3*34 6 in 2300 1 16*5 19 0*37 2 *39 7 *22 8*2

903 13 7*0 26*4 3*49 6 50 i 2400 17*5 20 0*40 2 *68 7*56 8*2

*98 7*2 26 *2 3 *63 7 9
I 2500 18*0 21 0*44 2*97 7 *90 s • 1

894 a 6 *9 26 *0 3 *78 7 28
j 2B00

19*0 0*48 3 *26 8*24 8*1

890 11 0*0 25 *8 3*92 7 47
1 2700 20 *0 23 0*52 3 *56 8 *58 8*0

10 0-3 25 *6 4*07 8 6 1 2800 20 '5 24 0*36 3*90 8*9.3 8*0

10 0-0 25*4 4*21 8 25 1 2900 , 21*5 26 0*61 4*24 9*28 7*9

878 10 5*8 25 *2 4*30 8 45
! 3000 22 *0 27 0*66 4*65 9*63 7*9

874 9 5*6 25*0 4*51 9 ft

j ill 00

Cd-O 28 0 *71 5*10 10*0 7*8

870 9 ft *3 24 *9 4 *65 9 25 | 3200 24 *0 29 0*78 5*60 10*3 7*8

800 9 5 1 24*7 4*80 9 45 3300 24 *5 30 0*81 C * 11 10*7 7*7

80*2 H 4*9 24 •:> 4*94 10 5 3400 25 *5 31 0*80 G *62 11*1 7*7

858 8 ‘■g 24 *3 5*09 10 25 3500 26*0 33 0*92 7*13 11*4 7*6

854 8 4*6 24 *1 5*23 10 40 3600 27 *0 31 0*98 7*63 11*8 7*6

850 7 4*4 23 *9 5*38 11 7 3700 28 *0 36 1*04 8*14 12*2 7*5

84G 7 4*3 23*7 5*52 11 28 3800 28*5 37 1*10 8'74 12 T> 7*5

842 7 4*1 23 *5 5*67 11 49 3900 29*5 38 1*17 9*25 12*9 7*4

838 7 4*0 23*3 5*81 M2 10 4000 30*0 89 1*24 9*75 13*2 7*4

July, 1896.
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RANGE TABLE FOR 10-INCH R3I.L. GUN, MARK III/9-INCU, 

Rased on Practice of 19.1 and 8.2.97.

40H'

Minute 42,971.

f weight, 48 lb. _ 37 -o

Charge •< gravimetric density, -3T7J5 

[nature, S.P.

r nature, forged steel common 

Projectile | weight, 4101b.

Muzzle velocity, 1018 f.s.

Mature of mounting, high angle, Mark 11 

Corrected for cun on same level as target.

shell, filled lyddite.

5 minutes' eleva- 1 50 per cent, of rounds

tion or deflection 1
alter* point of

't impact.

> <.
- - — • " O .. To

bC
.5

0 0

K

"2

C
.2

15

c
2

«

1

i O'

a
be
'£7

<o

0

4>

■5

E
u
Cm

£ O V s 1 s r
5 1 c-! 4>

£

7 Q W M a H
1 ** 1

- - _ — - - -  • _ — • •• —
.... —

f.s. tin

1 -11

yards.

ti

yards, 

‘ll ’77

0 t

0 53

0

30 2G

1 yards. 

8100

! yards.

1 1*25

secs. 

32 *5

yards.

90

yards. 

4 *3

yards.

(is

10 41 1 8125 i

31 3
i 8150

t

31 22 817.")

...
1 *54 0 11'02 0 58 31 41 ; 8200 ■ 130 33 *55 99 4 *0 80

* B 1
32 0 8225

32 19 8250 i

32 38 8275

7 67 1*23 6 12*07 1 3 32

33

57

18

8300

8325

140

t

34 *CG 102 4*9 90

33 40 8:150

34 2 8375

770 1-22 6 12 *22 1 8 34

34

24

47

8400

8425

ICG 55 *92 103 5*2 102

35 10 8450

35 33 8175

I-IG r. 12 *36 1 15 33 57 8500 133 37 ‘22 108 5*fi 112

36 24 8525

30 52 8550

37 20 884D

1*09 -1 12 '.*>1 , 21 37 48 8G00 203 38-7 m 5*9

38 18 8025

38 51 8050

39 27 8075

77H 1 -01 4 12 ‘65 1 31 40 G 8700 231 40 *6 113 0*2

40 48 8725

41 43 8750

;.*»o »•*>
4

12*77 1 49 43 30 8775 ■jr,o -12 *3 111 0*4

1 45 45 8775

47 10 8750

43 10 8725

7TQ 0 '74 4 12*05 l 55 48 55 8700 290 40 *15 115 0-8

49 2!) 8075

50 3 8G50

DO 37 8625

782 O'CO 6 12*51 2 3 51 8 8G00 306 47 *95 115 7*1

51 30 8575

52 2 8050

52 27 8525
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Han'gii Taulk for 10-i.vcir H.M.L. 0vs, Mark 111/9-rxcii—continual.

7ss

790

7!» I

TIM)

707
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700

700

700

.') minute.*'eletn-

tion ordcHectiou | 00 per cent, of rounds

' alters point of should full in

+-* impact.
i

M 1 o
1

J3
faO 1

-3 j
g i i f. 13 . 1

^ « > « '■5 •2 i! s, I i ■5
a. a* ] S

£ q ! ej
1/1 . » i - Q

s l) § IS

W C3 O

.5 ! g
H , >3

1 j §

_ . . _ . . . _ . ■_- - - - - - -  - -

1 in yards.
vardf. ! ° '

° ' i yards. ( yards, secs. yards. jnr<U

0*01 0
*12*00 1 ‘j 10 :>2 51 h.'.ou j * 321 40*2 1 ll’»

7,3 11 I 8l7o

.VI d(,‘ ; KI7.0 : !

7,3 M : 8127,

7‘‘

o *02 0 12*22 -i;
7>1 20 | 8100 33 0 1 7)0*3 1 11’*

7.1 40 •; K377> • , ,
7.1 79 1 837.0 !

7>7) 18 8320

7 *8

0 *7,8 H l'J 07 2 2>
7,7> 37 8300 ' 310 ^ 7.1*17 ' 1K>

57> 7.1 ; h277, •

7rfi 11 827.0

7)0 27 8227, i

8*1

o \*>o 8 11*92 *2 32 7)0 43 8200 J 301 ' 7,1*9 . 11’*

7>0 7.7 1 8177, 1

7.7 11 i 817.0 -

7.7 27, 812*,

8*1

o*:,i 12 11'77 2 38
.-i7 :u 1 sioo | 1 w.v. 1 us

7.7 7.0 ' 807 7, ‘ 1

7.3 1 so.’,0

7.8 12 8027,

8*7

o wi VI 11*6:1 2 !•*> 7,8 23 '• 8000 381 ;,3*10 117,

7.8 33 ' 7973

7.8 43 ‘ 797,0

58 7,3 7927.

9*1

0 *7,1 Id 11*48 2 7,2 7.9 2 7900 391 ; 7,3*7 111

59 12 787.',

7.9 22 7*7)0

59 32 7827,

9*1

o*;»o in 11 *04 2 Ml 7.9 41 7300 401 7,1*2 1 111

7.9 7,1 77;;,

00 o 777,0

00 9 7727, f

9*8

0*10 14 11-19 :i 5 00 18 7700 413 | ;,l*0 | 111

00 27 . 7077, 1

00 30 707,0 ]

00 4 4 7027, 1 |!

10*1

0*18 14
11-01 1 li

00 7,2 1 7000 422 ' 7,7, *0 113

01 1 | 77,77,

01 10 1 77,30

01 IS 1 77,27,

10*1

0*47 10 10*811 19 01 20 | 77,00 . 131 7,7, *37, 113

01 34 ■: 7177,

Cl 42 '! 717,0

01 7»0 ; 7427, , ;

10*8

0*40
1 10

j

10*77) 1 ;j 20

!

i

01 7,7 ’ 7100 | 410 ' 7,7, *07 : 112

02 7, , 7377, ' ;

02 13 737,0 ;

02 21 ! 7327, ■

III

O’40
j 10

10*00 j 3 32
62 28 ' 7300 •' 419 I 7,7,*97 111

02 30 ‘ 7275 1 1

t>2 43 , 727,0 \\ !

02 50 -J 7227, |:

11 '7,

0*14 17 10*40 ; 3 39 62 7,7 7200 K 458 ' 7,0*23 110

03 ft I 7175 ■;

03 12 i 7150

0 3 19 | 712 ', ’

n *9



hi
'<5
£

►
±t>
c

'5

I
o

!.s.

TOo

705

TO-*'

TO*

794

794

TOO

TOO

793

792

792

702

791

701

62

[UiE KOK
10-inch

R.M.L. Gpn, Mark IIT/0-iN*cit—<5on<iwHctf.

!
. 5roinute*,e!ev&«|
I tion or deflection . 

alters point of : «g

impact. j ^

yards,

IT

23

yards.

10 ‘32

10‘03

0-89

9‘GO

0 *15

•16

8*87

8 *53

3 03

4 33

4 41

4 60

6 16

6 36

a
o

ei
>
a>

2

to
c

«

o , yards

63 20 7100

63 34 i 7075

03 42
f 7050

63 49 1 7025

63 56 7000

64 3 6975

64 10 6950

C4 16 0925

01 «>•» 6900

64 29 6875

64 36 GS50

64 42 6325

64 48 6800

64 54 6775

06 0 6750

ur> 0 0725

cr» 12 6700

65 18 6675

65 24 6650

cr> 30 6625

65 36 6600

65 42 6575

65 43 6650

65 53 G525

65 58 6500

66 4 6475

66 10 6450

66 15 6425

G6 20 6400

66 26 6375

66 32 6350

66 37 6325

66 42 6300

66 48 6275

60 53 6250

66 58 6225

67 3 6200

67 9 6175

C7 14 6150

67 19 6125

67 24 6100

G7 29 6075

67 34 6050

67 39 6025

G7 44 6000

67 60 6975

67 65 6950

63 0 6925

68 5 5900

68 11 6875

68 16 5850

68 21 5825

68 26 5800

68 31 5775

68 36 6750

68 41 6725

60 per cent, of round* 

should fall in

To

T)

<5

© n £

Q

a
H

W
a
4)

U

t
M

yards.

466

sees. 

56 '50

yards.

109

yards.

12*2

474 50 -72 108 12*6

482 66 -95 107 13-0

491 57 ‘15 106

499 57 ‘35 10ft i,: ?

507 57 ‘53 104 14*2

515 57 -71 103 14-6

623 57 ‘87 102 15*0

531 58*04 100 15-4

639 68 '20 99 15 ‘9

546 68 *35 98 16*3

653 58 -50 - 16‘8

560 58*64 95 17*2

668 58‘70 94 17*7



Rande Tahi.k fob 10-incii lt.M.b. Gun, Mark 1II/5>-inch—continued.

:
t

i 60 per cent, of round*

alters point of •r '
should fall in

o
£ c

impact. s-
-5

I
o . W3

c

O

§.

U7

o
►c
a

«

C.

I

3

e
o

2

S3
4-

~

©

rt

w

u>

ek Dr
if

t 
ri

gh S3

0

1

Le
ng

th
.

«
n
i-
a He

ig
ht

.

f.y. ] in yards. yard"!. o / yards. yards. ► 1*1*8, yariK yards. yards.

791 0*34 -5 8 *29 5 4G 68 16 : 5700 575 58 *90

68 51 5675

68 56 1 5650

69 1 5ii25

79<> 0 31 o- «’14 .'> 57 6.9 6 5600 582 59 *02 91 18-6

69 12 5575

69 18 5650

* - 552 5

790 0 MS 25 8*00 6 8 69 2* . 5500 j 589 59‘15 89 19 *0

69 33 6175

69 38 | 6150

69 43
1 6125

790 0 *33 23 7*85 0 13 69 18 ! 5ioo ; 696 59 ‘25 88 19‘5

:{!.•;( December, 18i)8.



(M

IIANGE TABLE
FOR 10-INCH ll.jr.L. GUN, MARK IJI/O-INCH, 

Rivsecl on Practice of 22/2:5.8.08.

■Inis:,

Mhi 11/e 4G,109, 

f weight, 14 11). _ 1^2(1-h

Charge -I gravimetric density, 0"2i:i '

nature K.L.Gt.4 , , T i

f nature, forged steel, common shell, tilled hydtbic. 

1’rojectile j weigi,t, 410 lb.

Muzzle velocity, 5G8 f.s.

Mature of Mounting, high nngle, Mark 1\ .

Corrected for gun on samo level ns target.

I

f.S.

513

513

1

0

1

5 minutes'eleva­

tion or deflection 

alters point of 

impact.

!

►iTa
i!

3'

1 in yards. yards.

3*1.2

1 *43 3 4*07

1 "20 1 4-21

1 *03 1 4 *50

0*79 2 4*20

o-cs a 4*21

0*02 4 4'07

0*53 4 3 *02

0 03 4 3*78

'

0*19 | 4 3*G3

o / o / yards.

30 30 2725

31 18 2750

32 0 2775

0 58 32 45 2300

33 25 2825

34 9 2850

34 59 2375

X 4 35 55 2000

37 0 2925

38 10 2950

39 44 2975

41 24 3000

1 13 43 19 3000

47 20 3025

1 42 ;! 48 42 3000

49 54 2975

50 57 2950

51 53 2925

2 0 52 42 2900

53 25 2875

5t ;t. 2850

54 33 1 2825

2 13 65 10 2800

55 40 2775

5G 11 2750

5G 41 2725

2 24 57 12 2700

57 41 2075

58 11 2050

53 40 1 2025

2 35 59 10 2000

69 38 2575

GO 7 2550

GO 35 2525

2 43 01 3 2500

yards.

107

50 per cent, of roun Js 

should fall in

yards.

18*72 j ‘27

in*9 DO

20*8 I 00

27*85 j 30

28*65 . 28

29*5 [ 27

29'95 j 26

yards, j yards,

3*7 ! 18*5

;

4*0 | 21-5

4*1 ’ 30*’.

4 '3 33 0

i

■I -0 j 35 *5

t

4*9 40*0

5'3 | 44*0

6*9 48*0

G *5 52 *0

Note.—At angles of elevation above 60 depieeSj when using this charge, the shell will probably not 

fall point foremost.

31sf December, 1898.



RANGE TABLE FOR 10-INCII R.M.L. GUN, MARK III/O-INCHt 

FOR MIDDLE HILL BATTERY, GIBRALTAR.

(Height ubovo mean sea level 998 feet.)

Based on Practico of 22/23.8.98 and calculation.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -10 IS".

'sna'

Minute 40,109.

f weight, U lb. _ l2(i-8

Charge / gravimetric density, o-eiu’

[iinturo, Il.L.O.4

,, . ... f nature, forged steel common shell, filled lyddite.
Projectile { weiKht> ,US ,b.

Muzzle velocity, 5G8 f.s.

future of mounting, high angle, Murk IV.

6 minutes' elevn-

i

tionur deflection i 60 per cent, of rounds

alters t oiut of should fall in

o
o *: impact.

*o

u
"3 !

p
£

V
1 o

s
c*

c 2

1

c o ==
3 if ■3 2 •M*

1 ?.
5 a

£
c

1
§ ?

1

2
«

£
a

5
*

2 p 2
-

f.s. 1 in yards. yards. • , 0 yards. yards. sees. yards. yards. yards

C30 1 '23 ■i ■f<J0 1 10 ;jo G 3225 . OG 22-70 32 1 ’1 24

31 37 3250

33 8 3-’:i

c-jo 1 -os ■i 4 *S0 1 22 ;u 39 3300 79 21 *35 31 4-3 31

37 IS 3325

42 48 3325
<

CIO 0-71 2 4-SO 1 33 41 33 1 3300 01 117 -o 31 4-5 4G

46 43 3275

4t> f.O 3250

47 w WJ5

G07 0 '03 2 4 *05 1 62 48 42 3200
! 101

28 '32 33 5*1 52

40 27 ’ 3173 i

60 7 3160

60 47 1 3123 ;

001 0 -60 3 4*61 2 3 61 24 i 3100 111 29*20 32 6 '9 r>:

62 1 3075

52 37:
3050

53 13 i 3025

001 0'5l 4 4*30 2 16 53 48 . 3000 113 29 '92 31 C ‘5 Cl

51
i

2975

54 w, 2950

55 23 ; 2923

;m 0-40 4 4*21 2 21 55 M | 2000 j 123 30 '57 30 7*2 05 .

5G
"0 1

2875

30 38 2350

67

-,J i 2825

601 0*11 4 4*07 2 .17 58 0 ■ •_>HOO ' 128 31-18 30 7*9 73

38 30 2775

69 0 2750

50 30 | 2725

600 0-37 4 3 *02 2 60 CO 0 ]
2700 m 31 *79 23 8*7 70

Not*.—When using this charge anti nt tingles of elevation exceeding CO degrees, the shells cannot bo 

depended upon to fall point foremost.

14th January, 1899. 

(2984)
u



<;<;

P(WI, mimi? FOll 10-lNGH R.M.L. GUN-, MARK TII/9-1NG1! 
POK MIDDLE Jl^I- BATTERY, GIBRALTAR.

(Height chore moan son-level, 90S feet.)

Rased on Practice of 19.1 and 8.2.97 and Calculation.

11)18$

f weight, 48 lb. . 37*0.

Charge S gravimetric density, 0-7.19

r nature’ forged steel common shell, filled lyddite. 

Projectile weight’ 410 lb.

Muszlo velocity, 1048 f.s. TV

-a-mramtine. lush angle, -Mark IV .

>y

' 11

''J 9

4)
■o

'0

c

w

!5miiuik's*elcva- 

tion ordefleetion 

alters point of

iifipuct-

0’ S

h* 2

& ^

1 i D
ef

le
ct

io
n 

fo
r 

dr
if

t.

a i

2 1 
*5 !
es !

g !

a
©
s 1

.1 i

f.s. 1 ill yards. yards.
a t

30 t2

30 36 '

84.') 1*27 12*51 0 47 31 0

:U 28

31 .%*

32 23

813 1*19 -1 rj *ur> 1 12 32 r*4

33 25 1 

33 r><» 1

;H 27

811 rn 4 12 -80 1 13 34 58

35 29

36 0 

36 31

sso 1 ‘03 4 12-04 1 l."> 37 3

87 87
38 11 1 

38 45 |

836 0*96 3 13*09 1 17
80 20 j

40 fi

40 52 !

41 38 ;

83") 0-80 0 13*24 1 21 42 24 !

8:).’) 0 *75 3 13 *24 1 ;;o 46 30 !

47 14

47 58 ,

48 42

834 0*07 4 13-00 -17 40 20 ,

49 59 1

50 28 : 

50 52

S34 0‘03 5 12 *94 37 51 14

51 35 1

51 56-

52 17

1 50 per cent, of rounds 

should fall in

a/
in

rt
Pi

Vo
*E

! ___

v©

qa

'S

H

c

3

/

1

«

>t)

a

yards.

* 8550 

8575

yards. sees. yards. yards. yards

8600

S625

mm
8675

' 177 36 *40 m 5*4 .7

8700

8725

8750

8775

; 182

^ 188

36 ‘90 113 5 *5 95

HSOO

8825

8850

8875

37 *40 115 5 *6 101

8000

8925

8050

8075

195 38-0 117 5*8

0000

0025

0050

0075

203 38 *70 no 5 -9

0100 215 39*85 121 6*1

9100

0075

0050

9025

1 239

I

41 *90 123 6-3

9000

8975

K050

8020

1 280

j

i

45*50 121 0*7

8000

8875

8850

8825

j 304

1

47 *05 no 7*0



Jl
em

.'
ii

mn
g 

vc
l'

xi
ry

.

Kaxc.k Tabu: j-cut 10-inch Il.M.L. Gi:x, 3Iai!k .1II/0-ixrn—coiiiinurd.

s ;o

5 minutes’ o.leva-

|

c- [
.jO jut rent, ot von

alters point of t:
1 Hioulci tad m

Impart, t-
'O 'r

? — u
O' O* | "wc

1 ■

*T3 £ n
2

e 1

o 1
7i

55

O
2

1 S3 j

u U' O U i ]

_o

J. K P M H ►2
a 1

1 1 in yards. 0 / o / vjmK yards. f-Trs. yard*. y:i rds.

i

; 0-00 12 ’SO 2 6 52 :C ssuo 322 40 *32 117

i 52 51 s77f>

5.1 JO s750

5:5 2t; .S72.I

! o •;>;

7 12-05 2 11 53 12 H700 3-10 50 *50 115 7*0

51 0 S07..

'

1

54 17 H050

51 54 S025

o o 12*51 .» -w 51 51 sooo 357 M-ua 115 e-;i

m.)75

55 10 s.550

55 aa h525

o-;,s 10 12 *30 2 :h) 55 17 8500 372 52 -52 115 8*7

50 0 S 175

5(i 12 M5(l

50 21 h 125

O'-M 10 12 •22 2 57 50 .‘ip S|(H> ;;S5 53 *30 115 J) *2

50 4s S475

57 O s;i.<o

57 11 S425

tw»o ll 12*07 2 44 57 •>•» K300
| 3.0!

53 *0S 115 »■;

57 5;j H275

57 11 8250

57 55 S225 :

(MS n 11 *!*2 59 0 K200 •112 51 *55 115 10*1

5s 17 M 7 5

5.s 2s M5t>

5S 5s 8125

0*47 12 11 *77 2 :»s 5s 4 s Si 00 125 53*10 115 10'5

5s 5s S075 ,

50 s 8050

50 IS S025

0*15 n iroo ;i T 50 27 ’ SOOO 135 55 *5 115 10-!)

50 37 7075

50 17 7050

50 50 ; 7025

o-ll u U‘-l« a I-'. 00 5 1 7000 118 .V* *05 111 M 5

00 11 7s75

00 23 7s5d

00 32 7s25

o i:» n-31 3 23 00 10 7S00 101 50 *31 111 12*1

00 is 7775

00 50 7750

01 -1 7725

0'12 15 ii-i'J :i :tl
(i! 1a ]

7700 173 50 * 7 0 HI 12*0

01 20 7075

(i 1 2S J
:»/5o

01 30 ' 7025

0*41 10 11*04 :> 30 01 14 ! 7000 l.sl AT -0 113 13*1

01 52 j 75“5

02 0 1 7550

u- 7 i 7 525
i

0*40 IT 10-s!> 3 17

02 U j

7500

| 105
57 *30 no l;i ■:

02 21 1 7175

02 2S ; 

02 35 i

1

7150

7 125 j

(i>ysj.)



G8

Rang,, Table fob 10-inch R.M.L. Gun, Makk III/Q^CH-conhWe.L

.1

£

c
'3

3
a

«

82S

f.9.

827

827

827

827

1 in 

0*39

0 *38

827 0*3G

827 | 0-35

827 1 0-35

0*34

0 *33

0 •;«

0-31

0*30

5 miniites’eleva­

tion or deflection 

alters point o! 

impact.

yards.

17

18

yards.

10-75

10-GO

10*46

10-32

10*18

10*03

9 -45

9*01

4 13

4 31

4 41

9 -89 4 50

9-74

5 10

20

5 41

5 50

El
ev

at
io

n 
(Q

ua
dr

an
t)

. |

Ra
ng

e.

1 D
ri

ft
 r

ig
ht

.

Ti
me

 o
f 

fl
ig

ht
.

o ,
ii

yards. !i yards. secs.

G2 42 7700 i; 50S 57 *58

(!2 49 7375

02 50 7350

03 3 7325

03 10 7300 519 57 *83

6*3 1"

63 24
7i‘)b

03 31 7225

G3 38 to o o 530 58 *08

63 -15 7175

G3 52 7150

G3 53 7125

64 1 7100 5-12 58 -30

04 n 7075

64 13 7050

04 24 7025

64 30 7000 553 58*50

G4 37 6975

G4 44 6950

61 60 0925

64 50 0000 50.3 58-7

G5 0375

65 9 0850

G5 15 0825

! 65 21 G300 574 58 *87

1 65 27 U77;>

05 33 07«>0

05 39 672;)

1 05
44 G700 586 59 *06

! fl") 50 GG75

56 6650

00 2 GG25

GG 8 GG00 596 59-24

GG 14 G575

66 20 G550

GG 25 G525

6G 30 6500 G07 59*40

6G 30 6475

66 41 6450

66 46 6425

06 51 G400 i G18 59 -60

GG 57 0375

67 3 6350

G7 8 6325

67 13 C300 627
60 -75 j

G7 19 G275 1

67 24 6250 ,

G7 29 0225

07 34 G200 G35 59-90

67 39 6175

G7 44 6150

67 49 6125

G7 54 0100 j G45 GO-OG

07 59 G075 :

68 4 6050 1

08 9
6050 |

50 per cent, of rounds 

should fall in

yards.

112

111

108

107

100

105

102

03

yards.

14*2

15-0

15-5

109 1G-2

yards.

1G-8

17-G ,

18-1 1

18-7
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Range Taei,e for 10-inch E.M.L. Gcn, Make III/9-inch—continued.

ft-

lAth January, 1899,



0

RANGE TAI5LE FOIt 10JNCH 1LM.L. GUN, MARK IJJ/9-INCll, 

FOR DEVIL'S SPY GLASS BA11ERA, GIBRALTAR.

(Height abort1 mean s-e:- levol, 1,313 feet.)

Based on Practice ot 22/2*5.8.Ob.

•10 Ho 

SHiia

Minutr 46100.

f woight, 1411). . i-jti-s

Charge -I gravimetric density, 0 '

[nature, R.L.G.1

fnature, forged steel common shell, filled lyddite 

1’rojectilo j weig,lt> 410 lb.

Muzzle velocity, 508 f.s.

Xrtturo of nioimting, high angle, Mark 1V .

,"> minutes’ eleva­

tion urdefleetion 

niters point of 

impact.

fiO per cent, of rounds 

should fall in

I'Tote.—When u'dnjc this charge and at angles of elevation exceeding GO degrees, tlie shells cannot be 

depended upon to fall point foremost.

I4f/t January, 1899.



1

RANGH TAI5LK TOR 1-FNOH AIMING RIFLII. 

Jhised on Practice of 25.G.00.
71 

' i

Minnie 40,(5211 (u) and (h).

AsfMWirroy, Kr.Ecniic, Aimin« Kifi.k, Mark IV, M. on K.X., ok 

Pjjitcrss;on, Mark 1.

Muzzle velociljf, 1100 J\w

5 minutes’ elevation 

or deflection allow
50 per cent, of round?

tSlojK*
point of impact.

Kl.i:v XTIOX. It AN (IE.oi

des-roiit.

■Kn'-itc-

Vertically

or

laterally.

Li’iigtli. Breadth Height.

t in yards. yards. » r vimli. yards. yards. yards.

oio 21 0 M 1 0 1C> 100

mi 31 0*20 0 52 2(H)

9o 30 o in 0 •IS 300

01 30 0 -5S 1 4- •UK)

-i.i 20 0-72 1 21 500

115 20 0-S7 1 3S GOO 10 -o 0 ’36 0-30

2S 28 1 -oi 1 55 7(X> 10-3 0-38 0-10

27 1 -its 2 12 800 10 -7 0 -40 0 -52

10 27 1 -31 «> 50 900 11-2 0 -43 0 -G1

10 2G 1 -15 *> ■19 1000 11-8 0 *40 0 -78

It 25 1 -GO ; * o 1100 12-5 .0-50 0 -04

12 25 1 -71 2 30 12(H) 13-2 0-53 1 -12

10 at 1 -89 3 52 13(H) 13 -9 0-G1 1 -32

<> 23 2 ’03 •1. 15 1400 14 -7 0-69 1 -5G

8 1)0 2-18 5 38 1500 15 G 0-77 1 -84

O 21 2-32 5 1 1GOO 10-G 0-87 2-16

7 20 2 -47 5 25 17(H) 17 -7 0-98 2-53

t; 13 2 (it 5 50 18(M1 18 -9 1 -10 2 -90

i< 18 2 -70 (I 1G 19(H) 20 -1 1 -23 3-41

5 18 2'91 0 13 2(H)(> 21 i 1-37 3-97

r> 18 3 -03 i 10 2100 22 *7 1-53 4 -55

5 17 3 -20 i 38 22(H) 24-0 1-70 5-20

4 17 3-34 8 G 2300 25 -3 1-87 5-90

\ 17 3 -49 8 31 2100 26 -0 2-05 G-G4

4 17 3 -G3 0 2500 23 ‘0 2 -25 7'40

[Note.—When firing over water ut 1,000 yards range the bullets ricocheted 

about 1,200 yards more, coining to rest at a range of about 2,200 yards.

1GM October, 1000.



.DRILL

10-INCH R.M.L. GUNS, IN CASEMATE OR OPEN 

BATTERIES.

A gun'dctachment consists of a Gun Captain, a Gun Layer, and 

nine other gun numbers.

It falls in and is told off as described in “ Garrison Artillery 

Training.” '

For Gun Captain’s and Gun Layer’s duties, see “ Garrison 

Artillery Training.”

To Prepare for Action.

Gun Group Commander.

“A Group ... Prepare for Action.”

Gun Captain.

“A 1 ... Prepare for Action.”

At this order stores are brought up as follows:—

Gun Captain.—Key of hydro-clinometer when used.

Gun Layer.—Sights, pointer for traversing arc, tubes, tube box,

■ lanyards, pricker, and vent server. For drill, a drill tube.

2. —Side arms.

3. —Wedge wads, hoisting tackle, and traversing handles.

4. —Iron-pointed lever, elevating wheel, rammor rope, and assists 

2 with side arms.

5. —Iron-pointed lever, elevating wheel, and rammer rope.

6. assisted by 10.—Bucket (filled) and brush. For drill, a zinc

■ cylinder and drill cartridge.

7 and 8, assisted by 9.—Transporting barrow and brush, two 

selvagees, fuzes, and fuze implements, automatic gas-checks as 

- ordered (in boxes with the lids unscrewed), running-back tackle, and 

piece of chalk. For drill, a drill shell.

The following stoi’es will be brought up, and such others as arc 

considered necessary locally:—

Cans, oil, lubricating, one to four guns per work; hammers, two 

per battery; spanner, hydraulic buffer, one per work (tension buffers 

are fitted with a permanent handle to the screw plug, to facilitate 

the release of air); spanners, McMahon, one per battery; clinometers,

1 one per group of guns; extractors, two per battery; wadhooks, one 

• to every three guns.

The Gun Captain will satisfy himself that the buffer is properly 

• connected up, and contains the correct amount of oil; that the cap- 

squares are properly secured ; that the clip plates are secured to the

■ carriage; that the hydraulic buffer is properly filled, and piston-rod 

connected up, and that a piece of paper is placed in the gas-escape 

-hole; that the racers are clean, and that the tops of the side pieces

■ of the slide are free from grease or moisture.

When position-finder is used, he sees that the firing plug is ready 

for use, and that the electric lanyard is attached to the proper binding 

screws.
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Thu Gun Lavor receives the tubes from the shell store, straps tho 

tube box round his waist on right side, and lays tho lanyards over tho 

cascable, placing tho loop of tho safety lanyard over, and the hook of 

the liring lanyard through, tho lanyard guide. Ho fixes tho sights, 

taking enro that tho foro-sights fit correctly, and that tho deflection 

leaves of tho tangent sights work easily. lie drifts tho vent, places 

the pricker in tho loop on tho sido of the carriage, examines tho vent 

server and places it in tho vent with tho loop over ono of the hind­

sights^ and sees that the pointer for travorsing are is let down. With 

P.F. ho attaches tho electric lanyard, coils it up, and places it in tho 

safety-firing plug recess.

2 places tho sponge and rammer in the brackets on tho right of 

the slido ; the spongo head should bo well clear of the water in tho 

tank.

3 puts on traversing handles and secures tho hoisting tackle to 

the loading bar, overhauling it till tho lower block is at a convenient 

height for hooking on to tho solvagco on the projcctilo; hooks tho 

lower block to a loop on tho loft mantlet; removes the tampeon, 

placing it on (lie right of 5 when under cover, ships tho port bar, 

places the wedge wads in a convenient position, and coils down tho 

rammer ropo clear of the racers. 5 assists if necessary.

4 places the iron-pointed lever in its supports, puts on elevating 

wheel, coils down rammer rope clear of racers, and assists 2 with 

side arms.

5 places the iron-pointed lever in its supports, puts on elevating 

wheel, and assists 3 if required.

6 supplies tho sponge tank with water (this should bo well clear 

of tho sponge when resting in tho tank) ; places tho sponge bucket 

and brush on the left of 4’s position when under cover ; loosens lids 

or removes bands from covers of cylinders as required, if not alroady 

done. At drill ho places the /.inc cyliuder with drill cartridge at the 

head of cartridge lift or outside cartridge store.

7 and 8 place the transporting barrow, brush, and sclvagoes at 

the bead of the shell lift or at the shell store, tho automatic gas- 

cheeks in box, with lid unscrewed, close to 4. When wood time 

fuzes are used they will place them, with hook borer, in a convenient 

position for tho Gun Captain. They overhaul the running-back 

tackle and place it in a convenient position in rear of tho slido. At 

drill tho drill shell is placed at tho head of the shell lift or at shell 

store.

2 sees that tho travorsing gear is oilod and in working order, 

supplies himself with tho wndhook, and, assisted by 3, searches tho 

gun, taking care that tho pricker is not in tho vent, and replaces the 

wadhook. Ho then supplies himself with the spongo, and, assisted 

by 3, sponges out and replaces sponge.

3 examines the boro to seo that it is clear, and that the grooves 

are freo from grit, and assists 2 to search and spongo out. Tho port 

bar will not ho unshipped till tho gun has been loaded.

4 and 5 seo that tho elevating genr is oiled nnd in working order.

Each number will report to tho Gun Captain regarding any

damage or deficiency.

After each number has completed his work as above, ho goes 

under cover.

Tho positions of tho various numbers under cover are as follows. 

They should, if possible, ho sitting or lying down:—

Gun Captain.—Wliero he can best regain his position for superin­

tending the working of his gun.



Gun Layer.—On the left of 4.

2 and 4.—On the right of the gun.

3 and 5.—On the lelt of the gun.

2 and 3 being next the muzzle, and 4 and 5 outside them.

6 and 10.—At the head of the cartridge lift, or at the cartridge 

store or depot.

7, 8, and 9.—At the head of the shell lift, or at the shell store 

or depot.

To Load.

Gun Group Commander. Gun Captain.

“ A Group or A 1 ... Load.’ “/l 1 ... Load.

On this command, the Gun Layer mounts on the slide, connects a 

tube to the firing lanyard, adjusts his sight (except in Case III), and 

goes under cover or returns to sighting step. As soon as tlie gun 

lias been run up, and the iron-pointed levers have been removed 

from their sockets, he will put the tube in the vent, except in Case I, 

when the tube is not to be put in the Tent until the final range and 

deflection have been put on the sight, and if the safety lanyard is 

not used, not until the gun has been laid. When the gun is run up 

for the first time, he adjusts the safety lanyard, and fixes it to the 

sighting post, before putting the tube in the vent. For directions as 

to method of fixing and using safety lanyard, see “ Garrison Artillery 

Training.”

3 moves into position, ships port bar (if used),* withdraws the 

cartridge from the cylinder with his left hand, resting it in tlie hollow 

of his right arm, and places it in tlie bore, choke to the front.

6 or 10 supplies a cartridge to 3, bringing up the cylinder on 

his left shoulder, lid to the rear, and standing to the right rear of 3 

(6 and lU will change duties when required at the discretion of 

the Gnn Captain).

2 receives an automatic gas-check from 4 and places it in the 

bore (at drill going through' the motion only), with the painted 

side towards tho cartridge.

7, 8, and 9 bring up the projectile on its barrow. 5 casts 

loose.the lower block of the hoisting tackle and hands it to 2, and 

passes the running end through the snatch block.

3 shifts tho upper block till it is over tho muzzle; 2 hooks the 

lower block into the selvagee round the projectile ; 3 then gives the 

signal to “Hoist away" by raising his right arm straight above bis 

bead. 2 and 3 steady and g’nide the projectile, 2 attending to the 

lower block, and 3 to the upper block of the tackle. 3 shifts the 

empty barrow clear of the hoisting numbers, 7 removing it altogether 

after the projoctile has been rammed home.

Tho projectile is raised by tlie following numbers :—5, 6, 7, 8, 9, 

and 10. The numbers manning tho hoisting tackle should stand as 

close to the slide as possible.

When the hydraulic lift is fitted, <2 and 3 will attend to tlie 

raising of the projectile.

When the projectile is high enough, 3 again raises his arm above 

liis head, and with 2 forces tlie projectile into the bore. 3 again 

raises his arm and waves his hand across. The hoisting numbers

* For first round tho port bar is shipped at “ Prepare for action,” and not 

unshipped until tlie gun has been loaded. •



then ease oil'. 2 casts loose the selvagoo and thrown it on to the 

burrow, anil, assisted by 3, forces the projectile well into the bore. 

He then receives the rammer from 4. 3 uncaps or removes the

safety pin from the fuze, and pushes the tackle clear. 4 supplies the 

rammer, with the right rammer rope attached. 5 supplies the left 

rammer rope; 3 hooks it, and with 2 steadies the rammer stave.

The rammer ropes are manned by—

Right side .. .. . . .. 4, 6, and 8.

Loft side . . . . . . . . . . . . . . . . 5, 7, and 9.

2 and 3 raise their arms, and the projectile is rammed home. 

When home, 2 and 3 again raise their arms, detach the rammer 

ropes and hand them to 4 and 5, who coil them down clear-of the 

working of the gun ; they then spring the rummer.*

3 inserts a wedge wad. and 2 and 3 press steadily home, jamming 

it under the head of the project'le with two smart taps (at drill going 

through tho motion only) : the rummer is then sprung and replaced 

by 2; 5 overhauls tin' hoisting iaekle, hooking tin* lower block into 

loop on left mantlet, and 3 unships the port. bar.

The Gun Guptnin now gives the signal to “Bun by raising 

both arms vcitically above bis head.

At this signal 4 and 5 put their iron-pointed levers in (he sockets 

and hear down; should tho gun run up too rapidly, they raise their 

levers and check it.

When the gun is ran up, the Gun Captain signals “ Halt ” by 

hohling up his right hand ; 4 and 5 taise their levers till the sockets 

touch the stop plates, and replace them.

2 and 3, assisted by 9 and 10, close the mantlets.

To Lav a\i> Fii;i:.

See Garrison Artillery Training.”

2 and 3. assisted by S and 10, man the traversing handles and 

remain on them till (he gun is tired. 4 and 5 man the elevating- 

wheels.

In Case I, after having set his sight to the linnl range, the Gun 

Layer inserts the tube in the vent.

To Sl'oXOK Ol T.

After tiring, the Gun Layer replaces the vent server, examines 

the safety lanyard, or with fiosition-finder, Case 111, coils up the 

lanyard and puts it in the tiring plug recess or suspends it from the 

roof ont of the way of the detachment. 4 and 5, assisted by 9 and 

10, attend to the mantlets. 3 ships the port bar. 4 supplies the 

sponge. 2 and 3 sponge out the gun. 4 replaces tho sponge.

To Rr.\ Back anh Txi.oap at Drii.r,.

As soon as the gnu has been llred, the Gun Layer having replaced 

the vent server, the Gtnt Captain gives tho signal to run hark by- 

holding up both arms vertically above his head.

# Should the projectile bo “no/ Annie,''2 amt 3 rube, their e.rms and wave 

their hands twice across; tho projectile is then farced home. A brass srretr on the 

rammer stavo shows when tlie full charge amt common shell are ‘‘heme.” If n 

different charge or projectile of n different length is being used, the rammer must 

he marked accordingly.
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He then disconnects the traversing gear by shifting and keying 

np the handle, 6 and 7 fix tho running back tackle, take two turns 

round tho bollard, and hold on to tho fall. 4 and 5 then apply their 

levers and bear down, 2 and 3 attending to the pawls. The 

traversing handles arc manned by—

2, 4, and 10.

3, 5, and 9.

The Gun Captain raises his right arm and the numbers heave 

round, the Gun Captain following up the right front roller with a 

wedge wad, the Gun Layer attending to tho safety lanyard. As 

soon as the gun is back, the Gun Captain again raises his right arm.

4 and 5 then apply their levers and bear down ; 6 and 7 remove 

the tackle; tho Gun Captain shifts the gear to traversing.

Tho numbers (except 4 and 8) remain on the traversing handles 

until the carriage is lowered.

Tho gun is unloaded by the same numbers who loaded it, 3 

shipping the port bar, and 4 supplying extractor and wadkook.

As soon ns the gun is unloaded 4 supplies the sponge, and 2 and 

3 sponge out.

For “Action,” “Under Cover,” “Miss Fire,” “Cease Firing,”

“Replacement of Casualties,” “Detachment Rear,” seo

“ Garrison Artillery Training.”

DRILL FOR 10-INCH GUNS IN BARBETTE BATTERIES.

(With Sunken Ways.)

The guns are fitted with muzzle derricks and supplied with 

loading stages.

The running end of the fall of tho hoisting tackle is led through 

an 8-inch snatch block, which is hooked into a permanent eye let 

into the wall of the parapet.

Two metal blocks are hooked into tho loops or eyes on the 

derrick, and the rammer ropes aro passed through them.

The drill is the same as for guns mounted in casemates, with the 

following exceptions:—

To Prepare for Action.

There are no mantlets and no port bar.

The following additional stores are brought up:—

_ 3, spun yarn, with which he mouses the upper block of the 

hoisting tackle, which he then overhauls.

4 and 5, each a 4-incli snatch block, through which they pass the 

rammer ropes.

5, an 8-inch single block, through which he passes the running 

end of the fall of the hoisting tackle.

7.—Tackle for hoisting projectile on to loading stage. (When 

the projectile to be used is known, it would be placed on the stage 

at “ Prepare for Action.'")
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To Load.

Tho cartridge and projectile are brought up on opposite sides of 

the gun.

4 and 5 raise the derrick ; after tho projectile has been rammed 

homo, they throw back tho derrick.

5 rounds in tho tackle, chock-a-block, tho running end of tho fall 

being left on tho ground closo to tho leading block, and freo to run 

on tho recoil of the gun.

7 and 8, assisted by 9 and 10, placo a projcctilo on tho loading 

stage. They run it under tho muzzle of the gun, and after tho gun 

has been loaded remove it.

Tho snatch blocks aro hooked for loading by 4 and 5, unhooked 

by them nftor tho projcctilo has been rammed home, and laid down 

with tho rammer r opes.

With guns that aro run up by levers, with ropes attached, 4 and 

5 place the iron-pointed levers in tho sockets and lay them down 

when the gun is run up ; 2 and 3 man the lover ropes and bear’ 

down. Should they observe tho gun running up too quickly they will 

come up on tho ropes.

After the gun has been fired, 7 and 8 run tho loading stage under 

I the muzzle, removing it nftor 2 and 3 have, sponged out.

If no crane or derrick is available for lifting the projectilo on to 

- tho loading stage, it can bo rolled up on a plank. In such cases the 

fuze should bo fixed after tho shell is on tho stage, 

v Tho detail relating to the transporting barrow does not apply to 

this drill, and is only used for conveying projectiles to tho loading 

stage.

;; NJ3.—For guns mounted “ cn barbette," without sunken way, a

:: transporting barrow is used for tho conveyance oE projectiles to the 

jj muzzle of the gun, instead of the loading .stage.

D
a.

DRILL FOR 10-lNCII GUNS IN BARBETTE BATTERIES 

WITH FIXED LOADING STAGES.

(With Sunken Ways.)

The slides tiro fitted with loading derricks and stages (ono derrick 

to be kept in store, also tho opposito winch handle and brako ; the 

derrick post is to be left on tho slide). The running end of tho fall 

of the hoisting tackle is led through a snatch block, which is hooked 

to tho foot of tho derrick. If guides for rammer ropes aro attached 

to the carriage, snatch blocks will not bo required.

Tho drill is the sntno ns for 10-inch mounted in casemates, with 

tho following exceptions :—

To Prepare for Actio.v.

3 brings up spun yarn, with which ho mouses tho upper block of 

hoisting tackle, which he overhauls, placing the lower block on tho 

loading stage. 4 and 5 pass tho rammer ropes through tho guides 

on tho carriage.

If snatch blocks aro necessary they will be brought up and used 

as with barbette batteries with sunken ways.



7<S

To Load.

The cartridge and projectile are brought up on opposite sides ol 

the gun.

2 and 4 or 3 and 5 (on their own sides) attend to the loading 

derrick, 2 or 3 fixes the catch to secure derrick to post for loading, 

8 hooks lower block of hoisting tackle. After the projectile has been 

rammed home, 2 and 4 or 3 and 5 lower the derrick.

The projectile is brought up, as with guns in casemates, on tho 

right or left of loading stage, depending on which side the derrick 

is used.

To run up, tho Gun Captain will give “ Stand dear.". As soon as 

all the numbers are clear from the front of the iron-pointed levers, 

he will give the signal to “ Bun up.” 4 and 5 then haul down the 

check ropes on their iron-pointed levers, walking round the drum as 

the gnu runs up.

DRILL FOR 10-IXCH R.M.L. GUN ON HIGH ANGLE 

MOUNTINGS, MARKS I, II, AND III.

The drill is the same as that for 10-inch guns on casemate 

mountings, with the following exceptions :—

The detachment consists of Gun Captain, Gun Layer, and seven 

other gun numbers.

To PiiKi’AKE for Action'.

Gun Layer.—-Rimer and tube extractor, instead of pricker and 

vent server • the gun being always laid by Case III, sights are not 

used, nor are iron-pointed levers, wedge wads, or running back 

tackles required.

3. —Pressure gauge and spanners.

4. —Instrument for nicking on gas-cheeks.

8.—One, set of hoisting tackle.

The Gun Captain will see that the roller path is clean; lie will 

attach the pressure gauge, and test tho pressure in tho cylinders, 

and test tho level of liquid in each cylinder. (For method of 

charging and testing cylinders, see pp. 28 and :>7.) He will see that 

the clip plates are secured to the mounting.

The Gun Layer prepares for dummy round by lifting up the 

hinged cover of the vent, inserting an electric P tube (tubes electric, 

V.S., with hall are not to be used with these guns when the chamber 

is empty, as they have been found to damage the bore) ; he lowers 

the hinged cover and secures it with tho keep pin. The Gun Captain 

will be careful to see that no one is in front of the gun when the 

tube is fired; he will also bo responsible that no charge is in 

the gun.

There being no vent server with this gun, the old tube is always 

to be in the vent during sponging out and loading.

2 sees that the trolley is in good working order.

6 places the sponge bucket close to tho sponge head.

7 and 8 hook the upper block of tho hoisting tackle to the 

derrick and mouse the hook, overhauling tho tackle until the lower 

block is in a convenient position for hooking into the selvagee round 

the projectile.
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To L<>ai>.

The liun Layer connects up an electric tube to the lanyard, and 

after the rammer has been withdrawn and 2 and 3 are off tho 

parapet, ho plaees tlio tube in the vent, seeing that the lanyard is 

hamring so that it will not be cut by the recoil oft lie gun.

2 and 3 mount on the parapet. 3 withdraws the cartridge from 

tho cylinder and places it in tho bore, choke to his leit; 6 supplies 

tho cartridge to 3 and stands close to the parapet on tho left side of 

the mounting, 5 assisting 6 ; 6 replaces empty cylinder. 2 receives 

the rammer from 4, and with 3 rams home the cartridge carefully, 

tho rammer on withdrawal being rested between the parapet and 

mounting.

7 and 8 bring up a projectile on its barrow; 4 (or 5 if the 

derrick is on the left side of tho emplacement) hooks the lower block 

of (ho tackle to tho sedvagee round the projectile and nicks on tho gas- 

eheck ; 2 then gives the signal “ ltvUt away."

The projectile is raised by 4, 7, and 8, or 5, 7, and 8, according 

to which side the derrick is; the running end of the fall being led to 

the front, close to the parapet, and the direction of the pull from the 

head of the derrick being such that, tho hoisting numbers are not 

under the weight. When the projectile is high enough, 2 again 

raises his arm above bis bead, and with 3 forces the projectile on to 

tins loading trolley. 2 again raises his arm and waves it across. 

Tho hoisting numbers then huso off ; 2 casts loose tho selvagee and 

throws it on the barrow. 2 and 3 then move the trolley round in 

front of the muzzle ; 3 uncaps or removes the safety pin from the 

fuze, then releases the projectile. 2 and 3 rain it homo and withdraw 

the rammer, and 2 hands it back to 4, who replaces it. 2 nml 3 

then place the trolley ou ono side clear of the muzzle, and dismount 

off tlio parapet. 7 removes the barrow and selvagee. 8 overhauls 

the hoisting tackle.

Noth.—The gun runs up to the bring position immediately after 

recoil.

To Lav anh Fiki:.

See Case 

Training.”

III. tieneral instructions, “ Garrison Artillery

To SroxoK Our.

On account of tho division of the chai’gc into quarter charges 

there is an increased risk of residne of silk cloth being loft in tho 

bore; it is therefore necessary that tho operation of spongm" out 

should bo carifnlly and ihoruuyhly performed.

To Cease I'tut.v; axii Replace Stokes.

The Gnn Captain secs that the gun is depressed until the muzzle 

touches tho parapet.
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DRILL FOR GUNS ON SMALL PORT CARRIAGE.

Tho drill is the same as for guns in casemates, with the following 

exceptions:—

To Prepare for action.

10 brings up handles of following-up gear.

Gun Captain will see that the ram is in good order.

To Raise the Gun cy Ram.

Prepare to Raise the Gun.

Raise the Gun, “ Salt."

2, 3, 4, and 8 man the pump lover handles of tho ram on their 

own sides; 6, 10, 7, and 9 the winch handles of tho quick-motion 

screw for following up (on their own sides).

Raising the Gun nr Screw Lift.

In the event of failure of tho hydraulic ram, tho slow-motion 

screw must bo worked. This will require four numbers on each 

handle, to be relieved when necessary.

N.B.—Tho gun captain attends to tho release valve, and must be 

careful after each change of position of the gun and before firing that 

the release valve is open until the gun rests on the trunnion blocks 

when it should bo again closed.

The sp .ngc and rammer being slung from the roof, 10 will assist; 

4 to supply and replace them.
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To read the angles mnrkt-tl tin the tlna/i.—Till) brass drum is marked 

in degrees, commencing at O' on the top to 15° at the bottom, h’ach 

degree is subdivided into 12 parts; each small division therefore 

represents angles of 5 minutes.

The scale is read from right to left, thus—

the rending opposite the arrow would indicate an angle of 2‘ 25'.

To Itiy a gnu til any angle up to 45°. — Unscrew the drum, until the 

points to the elevation required, place the clinometer, thus

on the plane surface cut on the brooch, and elevate the gnu until 

the bubble of the spirit-lovel is in the centre of the tube.

For angles of depression,—-Proceed as above, but reverse the 

direction of the instrument, placing it thus on the breech of the

For angles of elevation greater than 45°.—Subtract the angle of 

elovation required from 90°, unscrew the drum to this reading; thus, 

for 00°, unscrew tho drum to 30°, and place tho instrument on the 

breech of tho gun, thus—

and olovate until the bubble is in tho centre of its run. 

(2984)



82

Preservation and Adjustment of the Instrument.. In order tp 

preserve the clinometer in efficient working1 order, it is necessary 

to keep the working parts free from grit and dust as far as possible 

As excess of oil is apt to cause the adhesion of grit, only sufficient ig 

to be applied to make the screw work smoothly, and to keep the steel 

parts from rusting.

On no account should the instrument bo taken to pieces, as it 

requires special tools to put it together again.

Instruments are issued in correct adjustment, and with due carp 

will remain correct for many years.
To ascertain if the instrument is in adjustment

(a) Carefully clean the plane surface cut on a gun for use wit}, 

tho clinometer.

(h) Turn tho drum to zero.

(p) Place the instrument on tho plane surface and elevate or 

depress the gun till the bubble is in the centre of its run.

(d) Turn tho clinometer end for end.

(e) Should the bubblo not return to tho centre, tho instrument

is out of adjustment.

(/) As the amount of the error will generally bo small it. is 

advisable to add or subtract tho error, as the case may be 

rather than correct tho adjustment.

(</) To ascertain the error after complying with (d), turn the 

drum until tho bubble is again in the centre of its run • 

line half the rending on the drum is tho index error.

(/,) Tf the reading falls on the Hack markings on the drum, add 

half the amount when sotting the clinometer for any 

required elevation.

(i) If the reading falls on the red markings on the drum, subtract

half for any required elevation.

If it is required to adjust the clinometer to have no indox error 

set tho drum to half the ascertained index error, and bring tho bubble 

to the centre of its run by manipulating the capstan-headed nuts 

(using a tompered steel wire just fitting the holes in the nuts). Then 

placing the drum at zero, elevato or depress the gun till tho bubble 

is in the centre.

Reversing the instrument end for end should not alter the central 

position of the bubble; should it do so, proceed as before until there 

is no change.

APPARATUS, POSITION-FINDER (P.F.). 

RANGE-FINDER, DEPRESSION (D.R.F.).

These instruments are issued as authorised by Equipment 

Regulations, and full particulars as to motliod of using them are 

contained in separate handbooks.
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