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AMENDMENT TO THE

HANDBOOKS FOR 13 AND I8-PR Q.F. GUNS,

Q.1 18-pr. Page 7. A fter line 26 :—

Q.F. 18-pr.  Page 7, /ter line 84 :—

Insert the following paragraph :—

40

W
1275

“ Should a jam occur after firing, eare must be tuken
to see that the striker is flush with the rear end of the
striker guide block before force is used to open the
breech.  In cases where the striker is uot fush with
the guide block, withdraw the kecp pin and hinge bolt
of the breech meehanism lever and remove the lever,
guide bloek, firing lever and striker from the gun.
Replace the breech mechanism lever and hinge bolt,
and swing the breech serew and carrier into the loading
position. Replace the striker, firing lever, and gnide
bleek.”

P10
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War Office

AMENDMENTS.

Page 23, line 20 from bottom. .After ¢ horizontal ™' fnsert an astorisk,
and add a footnote as follows -

«% Should any correction for droop be required, this must be taken
into consideration when carrying out this test.”

Page 27, line 22, Delete ** [uze *” and insert ¢ degree.”

Page 86.  Delete lines 28, 24, and 25, and insert after line 81

TO CHANGE TARGET. :

TO OBTAIN PARALLGL LINES OF FIRE TO A NAMED GUN.

TO ASCERTAIN THE LOWEST HLEVATION AT WHICH THE TRAJECTORY WILL
CLEAR TIIE CREST.

TO  ASCERTAIN WHBETHHER THE TRAJECTORY WILL CLEAL THE CREST on
INTERVENING OBSTACLE——THIE RANGE AND ANGLE OF SIGHT BEING KNOWN.,

Page 37.  Delete line 25 ¢ The sceond senior . . 10,7

Pago 87, line 29, After < Louader” insert < and Fuze setter.”
Page 87, line 80.  :After < Fuze " insert “and Corrector.”
Page 87, line 82, #or “cun wheels ” substitute “ muzzle.”

Page 89.  Under heading <« PREPARATION T'OR  ACTION ™ insert
Fieforo the Iast two lines after “action ™

* Breech and muzzle covers may be replaced if neeessarvy.

Page 40, After line 24 insert :—

“ He should always level the sight clinometer when laying direct.”

PUBLIC LIBRARY OFVICTORIR

Page 40, lino 27, Ajter *“ loads ™ insert “ and assists in setting fuzes, if
required.’

Page 410.  Delete lines 80, 81 and 82, and substitute
“ 5 sets fuzes and issues ammunition.”

¢ ( sets the correetor, calling out the length of fuze, and agsists 5 in his
duties,”

Page 10, line 38, Delete < 5 and 67 and substitute < He.”
Page 40.  Under heading ¢ SIGNALS ** delete the asterisk and footnote.

Page 41, lino 1.4, After * traversing gear™ delete ““to ™ and substitute
¢ g0 that the breech is.”

Page 41, line 28.  Deletr ¢ and adjust the indicator’ and substitute
“and 6 adjusts the fuze indicator.”

(L166) We 27014287 6,000 110 M &Co gl
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Page 41, After line 86 dnsert a8 follows :—
« Adetion Right, Left and Rear are the same exeept that at

Aetion Right.—The trail is earried round o quarter of a cirelo only.

Action Left.-="The trail is carried round a quarter of & cirele to the right,

in this caso shifting round the trail eyo.

Action Rear.—Tho trail is not carried round,

Whenon a ¢ side”’ slope, Aetion IFront or Action Rear only should be
resorted to, and in tho former case the trail should always be carried round
down hill,”

Page 41, line 8 from bottom. Under heading “TO LOAD,” delete * or 6.

Page 42, Delete lines 3 to 6, and substitute as follows : —

“If the order ¢ Corrector . . . . . Range’ is given, 6 will sct the fuze
indicator as ordered and call out the length of fuze.t 5 will set the fuze
by hand or with the ¢ Key, fuze setting.’

During ranging for elevation, as soon as the gun is reported ¢ leady’
and ¢Set,” 1 will hold up his hand, and, should he sce that the Seetion
Commander does not observe his signal, he will eall his attention by
reparting his gun ¢ Leady.””

Page 42, Insert footnote—¢ | This is to give the Seetion Commander
an opportunity of checking the length of fuze.”

Pago 42, Under heading ¢ MISS-FIRE " insert new paragraph at end
after ¢ changed” :—

¢ When firing blank ammunition—

(a) Should a miss-fire oceur none of the detachment should be direetly
in rear of tho breech when it is opened after the lapse of thwme us laid down
in Section 47, Ivield Artitlory Training (1909 amendments).

(L) As a further safeguard, with gnns using case anmumunition the Nos.
1 of gun detachments should be held responsible that the charge ig
properly home in the ease before the round is loaded. This can be done
by pressing down the leather board cup on the point of the traversing
lever, a swall mark being made under local arrangements on oach
traversing lever, to indieate when the charge is in its correct position.”

Pages 42 and 48,  Delete from heading “ MAGAZINE FIRE " on
pago 42 to ¢“. . the old hole ™ line 18, page 13.

Page 48, Insert at bottom of page after “round *" :—
<If an alteration in range or corrector has been ordered 4 will roset the
fuze.”

Page 44, line 11, Delete from ¢“telescops ™ to end of sentence and
substitute « dial sight and telescope if in use.”

Page 45, lino 11 Delete the word “ then.’
Page 45, After line 15 tusert tho following now paragraphs:—

«TO OBTAIN PARALLEL LINES OF TFIRE TO TIHAT OF
A GUN WHOSE LINE IS CORRECT.”
The order is ¢ Parallel lines to No. . . . . .

There aro two methods of doing this—

(n) Using the dial sight of the named gun as a director, in connection
with an aiming point.

When this order is given tho named gun Inys correctly on its aiming
posts with the gun moved to zero traverse by shifting the trail.  All
other guns are set to zero traverse. 'The named gun measures the
angle Dbetween the target and a conspicuous aiming point. This
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angle with tho neccssary distribution or concentration (vide page 75
“Field Artillery Training ') is given to the remnining guns.  Either all
alming posts are taken up and replanted in line, over the rocking bar
sights at zcro; or, without wmoving the guns, the deflection leaves are
adjusted so ag to cover the existing aiming posts.

{b) Using the dial as a director for giving individual lines of fire to
each gun (ride Seetion 41 (1) (b) ¢ Field Artillery Training ).

Here again the traverse of all guns must bo at zero, the named gun
being fivst correctly laid with its traverse at that point. This method,
howaever, is not recommended,

N.B.—Information should be given to the other guns should any
correction for difference of level of wheels be included in the angles given,
in case such correction may not apply to then:.

TO0 ASCERTAIN THE LOWEST LELEVATION AT WIHICH
TIHE TRAJECTORY WILL CLEAR THE CREST (OR
INTERVENING OBSTACLE).

(n) When the gun is closo behind the crest :—

“ Jet the sight clinometer at the angle of sight ordered and level the
bubble. Then, using the bandwheel on the right side, olevate tho gun
until the bottom of tho bore just clears the crest.

Thoe ‘Range Indicator ’ will then show the lowest elovation which will
clear the crest.”

{(b) When the gan is some distance behind the erest :—

“ Proceed as in (a), but, to the elevation on the ‘ Range Indicator ' must
be added the clevation in degrees due to a liberal estimato of the distance
to the crest, or intervening obstaclo. The * Range Indicator’ will then
show the lowest clovation which will clear the crest.” .

In cach case, if no angle of sight has been sent down to the batiory,
carry out the above operations with the sight clinometer set at ¢ zero.
Then, if the subsequent angle of sight is one of elevation,’ the trajectory
will clear at an clevation less by the amount of such angle of sight ; if one
of ¢deprossion’ an clevation greater by that amount will be required.”

“TO ASCERTAIN WHETHER THE TRAJECTORY WILL
CLEAR TIE CREST OR INTERVENING OBSTACLE—
THE RANGE AND ANGLE OI' SIGHYT BEING KNOWN.

{n) When the crest or obstacle is just in {front of the gun :—

Lay the gun with tho anglo of sight and range ordered. TLook along the
ower edge of the bore and if this clears the crest the trajectory will clear.

(b) When the crest or intervening obstacle is somo distance in front
of the gun :—

Proceed as in (a), then reduco tho elevation till the line of the bore just
clears this obstacle. If now the amount by which tho elevation is reduced
(in degrees) is greater than the clevation due to a liberal estimate of the
rzlmga to the obstacle, the trajectory will clear. If it is less, it will not
olear,

Page 46, lino 4,  djter ¢ the shield” delete * and 7, and substitute * 8.”

22 LAY OFVICTORE
War Oftige, S.W.
81st Decemnber, 1909.
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‘the A-tube are wound successive layers of steel wire,

ITANDBOOK

FOR THE

18-PR. QF. GUIN.

ORDNANCE, Q.F. 18-PR.

Drscriprion.
Material .. . . Steel (wire coustruction).
Weight (with breech fitlings) 9 cwt.
Length, total ., .. . 96-96 inclies.
' calibre . 33 inches.
Bore, ¢ length  (to face of 5.0 1 .
bl‘eech(screw) 92-62 inches.
system .. l’ob'gx:oove, modified plain
section,
Riflin length ., .. 80:232 inches,
o twist . Uniform, 1 tarn in 30 calibres.
nuaber 18.
grooves, {depth 04 inch,
width 381 inch,
Firing mechanism .. .. Percussion.

Manx I Gux,
(Plate 1.)

The gun is made of steel, and consists of the A-tule, a series of
layers of steel wire, jacket, and breech ring. The A-tube extends
from the rear end of the chamber to the muzzle. Over a portion of
The jacket is
fitted over the exterior of the wire and A-tube, and is secured
longitudinally by corresponding shoulders and the breech ring,
which is screwed over the jacket at the rear, and sccured by a sect
screw., The breech ring is prepared for the reception of the breech
mechanism, and is provided on the upper sido with a lug for the
attachment of the hydraulic buffer,  Longitudinal projections on
each side of the jacket form guides for the gun when in the cradle of

the carriage.
Marg I* Guw.

. Mark I* guns are Mark 1 guns repaired by the renewal of the

“A” tube,

The repair consists in fitting into the old jacket under hydraulic
pressure, a new “ A ” tube with new wire winding., The exterior of
the * A" tube with its wire is slightly tapered, and the interior of the

jacket is bored to correspond.
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Maxrx I Gon.

(Plate 1)

Mark 1T guns differ from Mark I as follows :—

The exterior of the A-tube is slightly conical, the interior of the
jacket being coned in a corresponding manner to admit of the guns
being built up by means of hydraulic pressure instead of by
shrinkage.

Marks I, I* ano IT Guns.

The chamber is slightly coned throughout its length, to facilitate
the extraction of the cartridge.

A plane for clinometer is prepared on the upper surface of the
breech ring.

An axis line is cut at the breech on the right side. Vertical and
horizontal lines are also cut on the muzzle face and horizontal lines on
the breech face.

DBreech Mechanism.

(Plate 11.)

The guns are fitted with « Single Motion Breech Mechanism.” The
mechanism is so arranged that by one pull on a lever the breech is
unlocked and the screw and carrier are swung into the loading
position. After loading, one thrust on the same lever inserts the
- breech screw into the breech opening and turns it into the locked
position,

Breech Closing Mechanism.

The breech is closed by a steel screw taperiug towards the rear.
Segments of the screw thread ure removed from opposite sides of the
screw, and the breech opening of the gun Dbeing prepared in a
corresponding manner, admits of the screw being locked in the gun
by the fourth of a turn.

The screw is provided on the rear end with left hand screw threads
which engage with corresponding screw threads in the inner face of
the carrier.

The carrier for supporting the breech screw when withdrawn from
the gun consists of a steel arm, hinged to the right side of the gun at
the breech., 1t is prepared on the inner face for the reception of the
breech screw, und on the outer face with a recess for the striker guide
block and two lugs for the hinge bolt of the breech mechanism lever.
A steel catch with spiral spring is titted to the interior of the carrier
and serves to retain the breech screw in the open position. The catch
is automatically released in closing the breech,

Iinged to the rear face of the carrier is a breech mechanism lever
provided with bevel teeth which engage with corresponding teeth on
the rear face of the breech screw, so arranged that when the lever is
pulled to the right, the first movement of the lever unlocks the breech
screw, and on continuing the motion, the screw and carrier are swung
into the loading position.

The breech mechanism lever is retained in the closed position by
means of a catch with flat spring, pivoted in the lever, one end of
which engages a recess in the lower lug on the rear face of the
carrier.
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Firing Mechanism.
(Plate I11.)

The firing mechanism is for percussion firing, and is so arranged
that the gun cannot be fired before the breech screw is locked and the
breech mechanism lever home.

It consists of a striker (), with firing pin (3), rebound block (c),
and securing pin (p), main spring (&), guide for spring (r), and tripping
picce (G), with flat spring (1), and fixing screw, fitted through the
centre of the breech screw and retained in position by the striker
guide block on the carrier. A steel firing lever (3), in the interior of
the striker guide block serves to cock the striker and fite the gun, one
end of the lever engaging with the tripping piece and guide for spring,
and the other end with the trigger in the left side of tho gun when the
breech is closed.

The trigger is actuated by a direct pull on the firing gear of the
carriage thus partially revolving the firing lever by means of which the
striker is forced to the rear, and the guide for spring to the front,
compressing the main spring until the projecting toe on the inner end
of the firing lever slips past the front end of the tripping piece in the
striker guide block, when the striker is free to go forward with
momentum due to the energy stored up in the compressed main spring,
and detonates the cartridge in the gun.

The firing lever is returned to the firing position by means of the
guide for spring.

The front end of the firing pin in the striker is withdrawn within
the firing hole bush by means of a rebound block in the striker which
engages a recess in the breech screw for its reception.

A loop is provided on the lower part of the trigger for the attach-
ment of a firing lanyard if required.

A safety catch with {lat spring is fitted to the striker guide block
for retaining the striker in the uncocked position, thus admitting of the
gun being travelled with a cartridge in the bore.

Note—Tho hook of the firing lanyard is of special pattern and
must be attached to the loop on the trigger as shown on Plate IV.

Extractor.

The extractor is of steel, and is hinged to the right side of the
gun. On the inner end are two arms which clip the rim of tho cartridge,
the outer end forming a lug by means of which the extractor is auto-
matically actuated in opening the breech.

Pin Iiring Dummy and Screw DBrecch Dummy.

The above-mentioned fittings ave provided for drill and instructional
purposes, and are intended to prevent wear to the service mechanism
and breech opening of gun.

The dummy firing pin differs from the service pin in not having the
portion which prujects through the firing hole bush,

The body of the dummy breech screw is of wood having front and
rear bronze plates, and u copper alloy ring with screw thread which
engages the screw threads in the breech opening of the gun, The
rear plate is arranged to fit the carrier, and i3 provided with bevel
teeth corresponding with those on the breech mechanisin lever, The
interior of tho breech screw is recessed for the reception of the service
striker with firing pin removed and dummy firing pin substituted. The
interior of the front plate is fitted with an indiarubber pad to take the
blow of the dummy firing pin when the trigger is pulled.
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IxsTrucTioNs ror Reymoving AND Rerracing Brercu FrrriNGs.

To remove the Breech Fittings.

Before commencing to remove the fittings the breech screw and
carrier should be swung into the loading position.

DBreech Mechanism Lever, Guide Block, Firing Lever, Striker,
and Iiring Pin.

Removo the keep pin of the breech mechanism lever hinge bolt,
and withdraw the hinge bolt, when the breech mechanism lever, guide
block with firing lever, and striker can be removed. Slide the firing
pin out of the striker.

Dreech Serew, and Retaining Catch.
Press in the catch retaining breech screw clear of the recess in the
screw and unscrew the latter (to the right) from the carrier, With-
draw the retaining catch with spiral spring.

Iiring Hole Bushes, Marks I aund IL

(This will only be carried out by an Armament Artificer.)

Unscrew the bush from the interior of the breech screw by means
of the special wrench. In the case of Mark II bushes, care must be
taken to first remove the fixing screw for the bush in the breech
sCrew.

Caryier.
Remove the keep pin of the carrier hinge bolt, and withdraw the
hinge bolt and carrier.

Eztractor,

Remove the keep pin of the extractor hinge bolt, and withdraw
the hinge bolt and extractor.

Trigger.

Remove the keep pin and withdraw “ Part I” trigger with bush,
collar, and spring from the left side, and “Part I1” trigger to the
rear.

Striker, and Guide Block.

When removing the striker from, or inserting it into, the guide
block, the safety catch in the latter must always be in the firing
position.

Striker, Main Spring, ete.

Press on the top of the spring guide so as to slightly compress the
main gpring, aud at the same time tilt the upper end of the guide from
the striker, and withdraw the guide and main spring.  Slide the firing
pin out of the groove in the front end of the striker. Remove the
pin securing rebound block, and withdraw the latter,

Safety Cateh, Guide Block.
Place the safety catch in the firing position, and force it out of
its recess in the guide block towards the centre of the block, and
withdraw it, ‘
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To Replace Iittings.

The fittings are replaced in the reverse order.

When inserting tho breech screw in the carrier, care must be
taken, before commencing to screw in, to hold the breech screw
“square” against the fuce of the carrier with one of the threaded
portions of the screw uppermost, the stamping on the screw being to
the rear., Two and one quarter turns of the Dbreech screw are
required in serewing iu, the retaining catch being pressed in clear of
the recess in the serew during this operation,

When inserting the trigger, first correctly assemble the spring with
the projecting ends in the holes for their reception in the v Pt 17
trigger and brush, then insert the collar on the trigger with the
recessed portion innermost, and twist the bush on the trigger until
the projection on it engages with the recess in the collar. Insert
“Part 17 trigger with bush, collar, and spring iuto the leflt side of the
gun, and engage with ¢ Part 11" trigger inscerted from the rear,
Insert keep pin,

CARE AND PRESERVATION OF GUN AND
TITTINGS.

See also “ Regulations for Magazines and Care of War Matériel.”

SrrciAL INSTRUCTIONS NOT IN ABOVE-MENTIONED REGULATIONS

Care should be taken that the striker is kept in good working
order. The protrusion of the striker through the firing hele in tho
breech screw should be between °11 inch maximum and -09 inch
minimum. A gauge for measuring the protrusion is provided, and
should be used as follows:—

Open the breech, swing the breech screw and carrier into the
loading position, and remove the striker, Take out the main spring
from the stiiker and re-assemble the latter. Replace the striker
(without main spring) in position in the gun, press in the “catch
retaining breech screw,” and revolve the breech screw in the carrvier
until it is in the position it woeuld Le for firing if the breech were
closed. Press the striker forward in the breech screw as far as it
will go, and apply the gauge to the front faco of the breech serew,
In the event of the protrusion not being within the above-mentioned
limits, the firing pin must be adjusted or exchanged.

The breech fittings, and also the guides on the jacket by means
of which the gun slides in the cradle of the carriage, should be kept
clean aud oiled or greased, and maintained in good working order;
all working surfaces must be well lubricated, tho fittings being taken
off sometimes for this purpose, especially after firing.

Liubricating holes are prepared in the upper side of the carrier to
admit of the rear end of the breech scrow in the carrier being oiled.
The holes are closed against the ingress of dust by means of a brass
plunger and spiral spring, which must be pressed down by the spout
of the oil can when lubricating.

All fittings of the gun should be treated with care; violence and
jerks should be avoided, and no unnecessary force should be employed,
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In the event of the striker recess in the breech screw becoming
burred, the burrs will be removed by the use of the ¢ Rimer, breech
screw ” as follows ;—

Remove the breech mechanism lever, stiiker guide block, firing
lever, and striker from the gun. Insert the cutter end of
the rimer into the striker recess in the breech screw, placing
the guide block on the holder in the recess for striker guide
block in the carrier. Revolve the cross handloe to the right
and press the rimer into the striker recess in the breech
screw a8 far as it will go. This service should only be
carried out by an Armament Artificer,

(are must be taken when cleaning the striker, or when assembling
the tripping piece in the striker, that no unnecessary force is used,
so that the flat spring is not distorted.

The brecch fittings should work easily, and be free from cracks
and burrs. The latter can be removed by {iling, but this must be done
carefully so as not to permaucntly damage the fitting. Should a crack
be observed in a breech fitting, it should be exchanged if possible.

The threads of the breech screw should be free from burrs.

The breech should be kept covered up, if possible, to prevent dust
and grit from getting into the interstices of the breech fittings, which
might impede their easy werking. A waterproof canvas cover is
provided for the purpose.

A gauge testing clinometer plane and axis of bore is provided for
use of inspecting oflicers.

The gauge consists of a hollow mandril prepared on the exterior
with two conical collars, and a plane for clinometer. Fitted to one of
the collars is a bronze expanding bush with nut, actuated by means of
a screw with friction collar passing through the centre of the mandril,
so arranged as to retain the gauge in a central position in the bere
when the bush is expanded. An additional expanding bLush, and an
adapter cylinder for use with the mandril in Q.F, 18-pr. guns are pro-
vided with the gange, The expanding screw is revolved by means of
a wrench.

A gauge plug bore low limit for provisional condemnation. is
provided for use of Inspectiug Oflicers to save time and to avoid un-
necessary measurenients,

The gauge consists of o cast-iron cylinder having a handle formed
ot one end to facilitate insertion into the bore. A hole is made throngh
the handle for the attachment of a line for pulling the gauge through
the bore. '

DESCRIPTION Of CARRIAGE, LIMBERS, AND WAGONS
Carriage, field, Q.I'. 18-pr., Mark I,
Limber, Q.I%, 18-pr., carriage, Marks I aud IL
Limber, Q.F. 18-pr., wagon, Marks I and II.
Wagon, ammunition, Q.I% 18-pr., Marks 1 and II.
Wagons, (LS., Marks 1X to X*. .

Curriage.
(Plates V to X1.)

The carriage is constructed to allow of 16 degrees elevation and
5 degrees depression being given to the gun, which recoils axially in
a cradle, the latter being fitted with a hydraulic buffer (to limit the
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recoil), and running ont springs (to return the gun to the firing
position). The carriage is also constructed so that the elevation of
the gun can bo altered without interfering with the line of sight. It
is provided with a seat on cach side of the trail for two of the gun
detachment, and with a shield for the protection of the numbers
serving the gun, attached to the top of which is a bracket to receive
a dial sight for indirect laying. ’

The principal parts of the carriage are :—

Trail. Range gear.
Carriage body. Brake gear,
Cradle. Traversing gear.
1lydraulic bulfer, Firing gear.
Rumning out springs. Shield.
Elevating gear. ‘ Sights,

Trail.—The trail is tubular, and is sccured to the underside of
the axletree by a bracket, which also forms a pivot for the carriage
body. The rear end is fitted with a spade, lifting handles, trail eye,
and a traversing lever, which can be folded down and held by a spring
clip when not in use. ~ The trail is further supported by a tensile stay
on cach side, one end of which is attached to the axletree by a
bracket. Iittings are provided on the right tensile stay, so that the
fuze indicator can be attached if required.

Cariiage Body.—The body, which is attached to the trail, consists
principally of two triangular-shaped frames connected by transoms,
and provided with bearings, throngh which the axletree passes and by
which it is pivoted for traversing.

Cradle—~The cradlo is of bronze, with trunnion arms to pivot it to
the carriage body ; it has an opening in the lower portion for the gun
ond in the upper portion for the spring case. Longitudinal recesses
are cut in the inner surface of the lower portion for the reception of
the guides on the jacket of the gun. A steel guard is fitted to the
left side to protect the gun layer, and a noteh and point are formed
above the spring case for rough laying.

Hydraulic Buffer and Running out Springs (Plate VII)~The
hydraulic buffer (which is contained in the spring case in the upper
portiun of the cradle) consists of a cylinder, piston, piston rod, con-
trolling plunger, and stufling box with gland. The cylinder is closed
at the rear by the controlling plunger and at the front by the stuffing
box and gland, which are locked in the required position by a spring
bolt. The gun is attached to the cylinder and secured by two nuts.
A number of longitudinal grooves of varying depth are formed on
the inner surface of the cylinder, so that the space for the flow of the
liquid between the piston and the cylinder varies during recoil ; by
this means an approximately constant pressure is maintained in the
buffer throughout the stroke. The front end of the piston rod is
fixed to the front of the spring case. The rear end is bored for the
reception of the controlling plunger, which, by displacing the liquid
inside the piston rod, brings the gun gently to rest when returning
to the firing position.

A filling hole, closed by a plug with chain, is provided at the rear
end of the cylinder. :

The running out springs surround the hydraulic buffer cylinder,
and are enclosed by a steel case which is screwed into the cradle
above the gun. They consist of two sets, inner and outer, which are
held under initial compression ; each set is divided into four sections,
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scparated by parting plates; the inner and outer sets aro also
separated longitudinally by an inner case.  (For limits of permanent
set, see p. 29,)

On firing, the buffer cylinder recoils about 41 inches with the gun,
which is checked by the action of the buffer and springs, and the
latter are further compressed; the encrgy stored up in the springs
returns the gun to the firing position.

The buffer contains about 4% pints of mineral oil.  (See also
P. 29 as to alternative liquids for cases of emergency.)

Llevating and Range Gewurs (Plate VII1).—The gears are so
arranged that the elevation of the gun can be altered without altering
the line of sight. The hand wheel on the left of the carriage is for
alicning the sight on the target (the range indicator remaining
stationary), while the hand wheel on the right side is actuated
until the required range is indicated on the yard scale ring (the
sight remaining stationary).

The range indicator is fitted to the right side close to.the hand
wheel, and consists ¢f a yard scale ring graduvated in hundreds of
yards to 6,300 yards; the periphery of the ring is graduated up to
16 degrees, with readings for every 10 minutes, .

Drake Gear (Plate 1X).—The tire brake, which can be used as a
recoil brake, or when travelling, consists principally of two curved
brake arms, two cranked levers, connecting reds, and an actuating
scrow, The brake arms are pivoted at one end to a bracket on the
trail, and provided at the other end with the service cast-iron brake
block which acts on the wheels, A wooden seat mounted on a steel
bracket is clamped to cuch arm between the trail and brake block.
Each of the cranked levers is pivoted to brackets on the asletree, one
on each sidoe of the carriage body ; one arm of each lever is connected
in front of the axletree by a connecting rod; the outer arm of the
right hand lever is provided with a nut through which the front end of
the actuating screw passes, the other end being linked to the right
brake arm. The outer armn of the left hand lever is attached to the
left hand brake arm by a connecting rod and eccentric link ; a releasing
lever, with an cccentric pivoted to the rod and link, enables the brake
to be quickly released when required. Th2 lever is sccured when
travelling by o strap of the quick release pattern. The present form
of curved brake arms will, as they become unservicable, be replaced
by arms having straight tubes and a modified form of seat bracket.

The brake arms are actuated from the right front of the carriage
(outside the shield) or from the right rear of the carringe by means of
a cross handle.

Traversing Gear (Plate X)—The traversing gear consists principally
of a crosshead, link nut, and an actuating screw with a hand
wheel. The c¢tosshead is pivoted vertically to the traversing bracket
in which the rear end of the carriage body slides. The working parts
are protected from the ingress of dust, &c., by cotton packing packed
round the outside of the link nut. The nut is linked to the carriage
body, and by menns of the hand wheel on the end of the screw four
degrees of traverse right or left can be obtained. A scale strip and
pointer indicate the angle of traverse, A strap, attached to the left
tensile stay, is used 1o prevent the hand wheel from turning when
travelling.

Firing Gear—The firing gear is arranged so that the sighting
number can fire the gun without altering his position when laying. 1t
is attached to the left side of the cradle, and consists principally of a
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connecting rod, connecting arm, and a spring lever, which engages
with the trigger of tho gun. The connecting arm is pivoted to a
fulcrum on the cradle at one end; the other end is connected to the
spring lever by the connecting rod, which is provided with a handle
for operating the gear. After firing, the handle is returned to tho
forward position by a spring attached to the lover and the guard
protecting gun layer,

The gun can be fired when within 2 inches from the “run up’
position,

Clamping Gear (Plates VIII and X).—The gear is provided to
clamp the cradle to the carviage body in the travelling position. . A
spindle with clutches and handle is fixed to the carriage body, so that
when the rear of the cradle is depressed to its full extent, in clevating
the gun, the clutches may be made to engago with semicirenlar shaped
lugs formed on the underside of the cradle, and rigidly fix the cradle to
the carriage. This gear also determines the point of maximum
elevation,

Shielid.—The shield is of steel, strengthened by wooden slats, It
is in two parts, upper and lower. The upper portion i3 attached to tho
axletree by supporting brackets, and to the trail by a flange with bolts.
The Jower portion is hinged to the upper, and hangs vertically during
firing; for travelling, it is secured to the underside of the trail by a
pawl with a releasing lever and locking pin.  Fitted to the top of the
shield is a paic of sight edges, from between which a rough estimate
of tho field (which can be covered by the traversing gear) can be
formed by the number at the traversing lever, who, if standing
directly behind it, and looking over the top of the shield between the
two sight edges, will have a field of view equal to the traverse
obtained by the traversing gear. Leather cases and fittings arve
provided for carrying a dial sight, field clinometar, sight clinometer,
telescope, aiming posts, breech and muzzle covers, fuze keys, fuze setter,
and an oil can.  An advance ring is fitted to the centre of tlie shield.

Sight, Rocking Buar (Plate X1)~—The rocking bar sight consists
principally of a rocking bar and a sight bar. The rocking bar is
pivoted horizontally at the front end to an arm on the left trunnion
of the cradle. A bracket is riveted to the undersido at the rear end
to carry a sight clinometer. An open square socket is formed in the
bracket for the reception of a similar shaped projection on the are
bracket of the range gear, by which the reciprocating motion of the
clevating screw is conveyed to the bar.  The rear end is provided with
a crosshead with a traversing scroew with milled heads, and a nut
which enables 5 degrees of deflection right or left to be given to the
sight Lar. Degrees of deflection are marked on a scale plate, and
minutes in multiples of & on a ring fixed to each of tho milled heads of
the traversing scrow.

The sight bar is pivoted vertically about the centre to a socket
with an adjustable bush in the rocking bar. The rear end of the bar
is fixed to the traversing nut. T'wo lholders with caps sccured by
spring clamps are fitted to the bar to carry a ‘telescope, sighting,
No. 4” The rear holder is fitted with a notched leaf hind sight, aud
the front end of the bar with an adjustable acorn-pointed fore sight.
A cap is provided for the protection of the sight. 'The rocking bar
sight is removable, being atlached to the trunnion arm by o securing
key with a chain.

The permanent angle of deflection for drift is given Dy the axis of
the trunnion cradle being inclined at an angle of 1} degreo, the left

13
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trunnion oeing the lower, so that as elevation is given the gun muzrle
moves te tho left the necessary amount to correct for drift.

Sight Clinometer (Plate X1).—The sight clinometer is used to give
the “angle of sight,” and admits of 20 degrees elevation or 20 degrees
depression. It is constructed so that it may readily be attached to.
.the rocking bar sight. It consists principally of a cradle with a worm
spindle, and a toothed arc with a spirit level. The cradle is fitted on
the underside with spring clips for fixing it to the rocking bar, and
with radial grooves on the top, in which the arc slides: the worm
spindlo passes through the centre of the cradle, and is supported at
each end by movuble bearings, one of which is pivoted to the cradle,
and the other free to slide in grooves for a limited distance, so that
the worm on the spindle may be readily disengaged from the teeth in
the arc when necessary for quick adjustment. ‘The worm is kept up
to its work by a flat spring with a bearing surface on its underside,
and each end of the spindle is fitted with a micrometer collar marked
to read minutes in multiples of 5. The arc consists of a toothed
segment with a spirit level above; it slides in the grooves on the
cradle, and the teelth engage with the worm on the spindle; an
adjustable pointer is fitted below the level for reading the degrees of
elevation and depression engraved on the cradle.

Axletree.—The axletree (2nd class “C” No. 205) is a tubular
steel forging ; it is counected to the trail by three brackets, the outer
brackets being recessed on the outer faces for the reception of an
[_-sha%ed leather ring, which is secured by a steel plate. The
L -leather envelops the inner end of pipe box, and prevents the ingress
of dirt, dust, &c. The outer end of each arm is fitted for a linch

in and an adjusting collar, which has a number of recesses (through
which the linch pin passes) cut in one face; the recesses are of
varying depths, from 2 inch to - inch, increasing by 05 inch, so that
any reduction in the length of the pipe box, due to wear, may be
adjusted.

Jleecls. — The wheels are 2nd class “C” No. 45, 4 ft. 8 in.
diameter, with steel nave, removable pipe box, and a 8-inch steel tire
with rounded edges. The nave consists of two flanges of corrugated
steel, which are connected by bolts. The inner flange is fitted with a
steel ring to strengthen it, and the outer flange with a centering ring.
The pipe box passes through the centre of the flanges, and is secured
by a nut, which is prevented from working loose by a flat spring
which is fixed to the pipe box and engages with one of a number
of indents on the rim of the nut. A dust cap is screwed on the outer
end of the pipe box: it encloses the adjusting collar, linch pin, and
the end of the axletree arm. The inner face of the cap is recessed
for the reception of a corresponding projecting ring on the nut, the
cap being secured to the nut by a split keep pin. The pipe box is
provided with a lubricating hole, which is closed with a %-inch
screw.

The drag washer is free to revolve round the nut, and is secured
by the dust cap.

On an emergency, & 2nd class “ C” No. 200 wheel may be used to
replace a No. 45 wheel, in which case the adjusting collar and linch
pin for capped wheels may be used, the linch pin being secured by a

icce of wire or a leather lace. In place of the adjusting collar and
linch pin, the ordinary 2nd class drag washer and linch pin can, if
desired, be used, ,

When using No. 200 wheels which have not had the inner flange
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reduced in diameter, the dust excluder (L-leather with keep plate)
must be first removed.

Tool Case.—A leather tool case for spammers and tools is carried
above the axletree on the right sido of the carriago, and is socured to
the axletreo by two supporting brackets with bolts. For contents,
sco Packing Diagram A,

t Limeer, Q.F, 18-Pr., Cavriacr, Manxs I axpo II,
(Plates XII and XII1)

The limber consists of a steel frame, a limber hook, a second cluss
axletree, draught fittings, an ammunition box, and two field wheels.

The frame consists of four futchels, connected at the front end by
a plate, and at the centre by stays. Platform and foot boards aro
fitted to the top, and draught hooks for the swingletrees to the front
of the outer futchels. A steel limber hook, No. 26, is rivetod to the
rear end of the inner futchels,

The axletree, No. 208, is of weldless steel tube; it is fixed by
flanges to the futchels. The linch pin and adjusting collar are the
same as for the carriage.

The fittings for draught consist of a No. 17 Mark I pole, a No. 3
supporting bar, and two No. 11 swingletrees. The pole and bar are
for use with the R.A. pole draught breast harness. The pole is
12 feet 44 inches in length over all; the front end is protected by
steel wrapping plates ; o U-shaped tug is passed through the pole
from the underside and secured by a nut on the top. The tug forms
a stop for the pole bar, and its position from the point of the pole may
be varied from 14} inches to 29% inches, in distances of 3 inches,
according to requirements. The pole bar is 3 feet 9% inches in length,
fitted at the centre with a circular loop, which is formed to pass over
the front end of the pole and butt aguainst the tug., Two livks aro
fitted on each side of the loop, by means of which the bar is attached
to the neck piece of the harness. The swingletrees are 2 feet 6 inches
long.

g:l‘he ammunition box is of steel, and opens at the rear; it is
constructed to carry 24 rounds of ¢t fixed” ammunition, is fitted with
guard irong, Nos. 20 “near” and 26 “ off,” is secured to the frame by
rivets, and supported by side connecting plates and gusset plates.
Internally it is fitted with 24 tubular baskets, or brass tubes fixed
horizontally. A compartment is formed in the centre for two wood
trays for small stores. The lid (the inside of which is covered with a
leather pad to prevent the ingress of water) is hinged to the botiom
of the box, and is provided with a shield plute of the same width,
which hangs vertically below the lid when opened. The shield plate
is hinged to the lid, and, when closed, the former is folded over the
latter, which is secured by catches on each side of the box. Fittings
are provided on the top of the ammunition box so that the “indicator,
fuze,” can be attached if required.

Spring clips are attached to the front of the box for carrying two
rifles, which are secured in position by means of ‘quick reﬁaase"
securing straps and protected by a canvas cover.

The limber is fitted on the underside with wire nut receptacles for
carrying canvas water buckets, with fittings to carry a 3-1b. grease 1in

+ The Mark II limbers and wagons differ from Mark I only in being fitted with
tubular baskets instead of brass tubes for carrying the onrtridges,
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and two No. 3 lubricating cans (one for Rangoon and one for buffer
oil); also various stores as shown in Packing Diagram A.

Tho wheels are the same as those described for the carriage.

Half the limbers per battery will be fitted with loops for kicking
straps. ’

+ Liuper, Q.F. 18-rr.,, WacovN, Marks I anp II.

(Plates XIV and XV.)

"Tho wagon limber diffors from the carringe limber principally in
the form and eapacity of the ammunition box, which is coustructed to
carry 88 rounds, and oue tray for small stores. It is provided at the
rear with three lids, one on each side, and one in the centre. The side
lids are fitted with shield plates, and hang below the limber frame, as
in the carriage limber; the centre lid is hinged at its upper edge, and
rests pn the top of the box when open. Fittings are provided on the
top of the ammunition box so that the *“indicator, fuze,” can be attached
if required. The wheels are 2nd class “C” No. 48, and are of lighter
construction than the No, 45 for the carriage and carriage limber.

Wacox, Auyunirion, Q.. 18-rn., Marks I anp II,
)

(Plates XVI and XVIIL)

The wagon consists of a steel frame, a hollow box perch fitted with
a perch eye, a steel ammunition box, a brake gear, a 2nd class axletree,
and two field wheels.

The frame consists of two flanged sides conmected by stays;
platform and foot boards are fitted to the sides and perch in front, and
a shelf is fitted under the platform board on each side of the perch to
carry a 14-1b. greasc box.

The pereh, which is connected to the frame by the side stays and
platform boards, is plugged at the front end with hard wood. 1t is
fitted with locking plates and a No. 13 perch eye.

The ammunition box is the same as for the wagon limber, with a
shield plate similar to that for the carriage limber,

A tire brake is provided, which acts on the front of the wheels and
is actuated from the rear by a hand wheel,

The wagon is fitted to carry a spare jointed pole and the various
stores as shown in Packing Diagram B.

The axlctree is 2nd class “G” No. 208, The whecls (No. 43) are
the same as for the wagon limber.

+ See footnote t, page 15.
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DIMENSIONS, &c.

Carringe and Ammunition,
Limber. Wagon,
: and Limber.
i
ft. ins, | {t. ins.
to axis of gun .. . . . 3 085 | -
toline of telescope s e . B 801 —
Height 4 to line of sight .. e . . 3 9-11 —_
carringe, with dial sight.. 4 114 | —
maximum ]cﬁ;l{)x:l{;c, w‘izhout :l‘ial sight 2 g 7 =
wagon and limber . - 5 2
Width, maximum . . e . o 6 3 G :
carriage with gun .. e v 13 8 l -
. vith pole 14 2
carriago {“}t poie. -
Length of < limbers & "f.':]l‘"u‘;lPOJO 6 43 i 14 - '2
wagon {“¥ L pole.. - -
without pole - ! b 45
wagon . "o . . - ' 8 0
betwe