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THE FRENCH 120MM. FIELD HOWITZER.

THE FRENCH 120mm. FIELD HOWITZER.
By Major F. HOLZNER.

“Translated by permission from the “ Mittheilungen iiber Gegenstiinde

des Artillerie- und Genic-Wesens” for the JourNAL of the Institution,
by Mr. F. H. A. Bex. )

BY a recent decision of the French Ministry of War, the armament
of their Ficld Artillery is in future to consist mainly of a light Q.F. gun
of small calibre,! with a flat trajectory; in addition to which ficld howitzers
of heavier metal, and the larger calibre of 120 millimetres are to form part
of the cquipment of a certain number of regiments. Inthus adopting
special field howitzers, France has followed the lead of Russia with,
however, this difference, that instcad of forming separate bodies
(regiments), the field howitzer batteries have been joined to existing
units.?

It is obvious that the 120-millimetre field howitzer forms a very
cfiective connecting link between the ordinary field-gun and the equipment
of the French light sicge trains discussed in an article which appeared in
No. 4 of the Afittheilungen for the year 1894,

The construction of the new field gun is at present still veiled in
mystery, but recently issued regulations? give fairly full particulars of thé
120-millimetre field howitzer, especially of its construction, but infor-
mation is scanty with regard to details of organisation; and as to ballistics,
almost entirely wanting.

I.—ORrGaNIsATION.
A 120-millimetre field howitzer battery consists of six guns, nine

‘battery -ammunition wagons, onc storc wagon, one forge wagon, and

one forage wagon, with a proportion of supply and baggage vehicles.
The complement of draught.horses for a battery is made up of six for

1 According to a statement in No. 114 of the Militir- Wochenblatt, dated 28th
December, 1895, a 75-millimetre Q.F. gun, carrying a projectile of 63 kilogrammes,
is to be adopted.

2 Turkey, Bulgaria, and other Powers have also, as we know, already pro-
cured 12-centimetre field howitzers from Krupp.

3 ¢ Réglement sur le service du canon de 120 court, approuvé par le Ministre
de la Guerre le 28 Mai, 18953.” Librairie Berger-Levrault et Cie.

Additional sources of information used in this article are the Militdr- Wockhen-
blatt, No. 12, of February 3rd, 1896; and Girardon's * Organisation du matériel
d'Artillerie, 1896.”
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cach gun and battery ammunition wagon (average draught per horse,
349 kilogrammes); the same for the storc wagon (average draught, 350
kilogrammes); four cach for the forge and forage wagons; two for cach of
the other vehicles. The six guns with three ammunition wagons, forming
three scctions of two howitzers and one wagon cach, constitute the fighting
battery. Each section is commanded by an officer, and each gun by a
non-commissioned officer.  The issue of ammunition is controlled by a

‘pyrotechnical non-commissioned officer, and three specially detailed

corporals have charge of the wagons. The gun detachment consists of
six men (four with the gun, two with the ammunition wagon of its
section), reinforced, if rendered necessary on account of exceptionally
heavy work or during a protracted period of rapid firing, by two additional
men from the second-line wagons.

The guns arc drawn up in the firing line at 13 metres interval, the
three shrapnel ammunition wagons in rearand covering the second, fourth,
and sixth guns. When specially ordered, an ammurition wagon contain-
ing shell is substituted for the centre shrapnel wagon. The drill of a
120-millimetre howitzer battery is the same as that laid down for the
80 and 90-millimetre field batteries. In a fighting position behind
temporary shelter or regular fortifications the interval between howitzers
is governed by the nature of such cover. The special training of the
troops, who must first -have been thoroughly drilled with field guns, is
divided into training with the single gun battery drill (both dismounted
and mounted, the latter.on the parade ground and also in the field), the
motions of firing (/r simulé), and finally in exercising the lieutenants in
the leading of batteries, and the non-commissioned officers in the
command of sections.

The battery has at its immediate disposal 288 shrapnel (double-
action fuzes) and 240 elongated melinite shell (I./4) with percussion
fuzes, equal to eighty-eight rounds per gun, and a corresponding number
of cartridges. Al the gun limbers and the cven numbered ammunition
wagons carry shrapnel, while the odd numbered ammunition wagons are
filled with shell (sixteen rounds per limber, thirty-two rounds per hind
wagon). Shrapnel is intended. for use™against living targets under cover,
the mclinite shell being designed for cmployment against resisting
objects. Case shot is not used with field howitzers. When a battery is
closcly threatencd it fires upon the approaching enemy with shrapnel
timed to {%-second, the gun being approximately laid horizontally. If,

" however, the guns are already loaded with shrapnel timed to longer

periods, the muzzle is rapidly depressed so as to produce fire cffect at
about 20 metres in front of the attacking force. Shell already loaded in
the guns is, under such conditions, immediately expended on the
ncarest target. The regulations are silent as to larger organisations,
the tables of equipment, etc., referring only to the establishment of a
group (corresponding to our former battery division),

An ammunition column for 120-millimetre field howitzers consists of
five battery ammunition wagons, one forage wagon, onc forge and tcn
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store wagons. Fach column carries 368 shell and 432 rounds of shrapnel

distributed as follows :—

Contents of Shell

Tirst 3 Ammunition Wagons (48 cach) .. 144
- First 4 Store Wagons (56 cach) 224
Remaining 2 Ammunition Wagons .. —
Remaining 6 Storc Wagons .. . —
Total .. .. . 368

Shrapnel.

The ammunition column also carries 800 cartridges, distributed in the
same proportion as shown above for projectiles (forty-cight and fifty-six

respectively per wagon), and 1,450 friction tubes, allotted

at the rate of

90 and 100 respectively per wagon, besides certain reserve stores and

a small quantity of entrenching tools. Its railway

shipping plant

includes six beams, fifty-one lashing ropes, the component parts of a
movable ramp, with planking for railway crossings and bridge flooring.
The proportion of columns to cach group (division) is as yct unknown.
The position of a column during an engagement is indicated in day time

by a bluc flag, and by a blue lantern at night.

The fire tactics of a battery distinguish between battery or section
fire (by guns as ordered), and scction or battery salvoes. The rate of
firing after ranging is regulated by superior authority, otherwise by

circumstances. Generally the distinctions are :—

a. Slow fire, when the battery delivers onc shot per minute;

section salvoes at intervals of two minutes.

b. When ranging, three shots are fired per minute in battery fire,
an interval of 40 scconds being observed between scction

salvoes.

‘¢ During brisk firing (feu nourri), six shots per minute is the
ruie. Section salvoes in this case following at intervals of

20 seconds.

The number of rounds per minute is ordered by the battery com-

mander.

Besides the above rates, a very rapid fire may under circumstances
be ordered by the command, * Rapid Fire—Rounds per Gun,” or merely,

“Rapid -Fire,” when the guns are quickly loaded, laid

by the tangent

scale, and fired, singly orin salvoes, on the command of section leaders,

exact attention to deflection being sacrificed to speed.
The laying can be done quickly, as the recoil of the

gun carriage is

said to be entirely prevented, and the barrel, which alone moves backward
and forward, resumes almost exactly its former position with respect to

direction.
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With regard to the regulations for gun practice and the rules as to
ranging, I will refer the reader to a review, which will shortly appear in
the Afittheilungen, of the new French Regulations® for Gun Practice of
Field Artillery, which includes field howitzers. 1In this connection, I will
only mention that it is, as a rule, the duty of scction commianders to
determine in the process of ranging the correct timing of fuzes, the
shrapnel fuzes being graduated to scconds, as also the bursting elevation.
The battery commander may, however, direct the correction of cach shot
singly by successive loading of guns, or verify the timing by battery
salvoes. The responsibility of section commanders in ranging extends
also to deflection. They must, furthermore, by range table, or in its
absence by the aid of the sliding scale, give laying directions for each
shot to No. 1 of guns, the battery commander merely indicating the
nature of the projectile and the distance. The laying instruments not
being graduated to distances, naturally augments the difficulties in the
conduct of practice.

‘Regarding the general system of training in batteries equipped with
the new gun, the Ministerial Decree of the 21st February, 1895, directs
that the training of the young recruits of such batteries in the handling
of field guns and howitzers is to proceed concurrently. The same rule
to apply also to instructional sections (pelofons o&’instruction). 'The men
of other batteries in the same regiments are, however, not to rcceive
instruction in the service of howitzers before their sccond year of service.

This decree justifies the .conclusion that certain regiments only (for
the present, it is said, only six corps artillery regiments) arc to have a
proportion of howitzer batteries. 'T'his view agrees with a statement by
Muller in his well-known work, * Die Entwicklung der Feld-Artillerie,”
published in 1893, according to which certain French army-corps possess
two ficld howitzer batteries? (representing a group or brigade division).
There was present, coincidently, a group of two field howitzer batteries
with the corps artillery of a body of twenty-two batteries massed at
Chélons in 1894, for gun practice.

II.—MATERIEL.

A:—The Gun (Figs. 1 to 4).

The body of the 120-millimetre field howitzer consists of the barrel
proper, the conductor socket #, and the hydro-pncumatic buffer. The
former is built up to the core tube A, the jacket J7, which extends back
from the centre of the tube and is screwed on, and the breech coil S (all
made of steel). The breech is closed by a screw, with * Bange”
obturator V; as in the case of 80 and 90-millimetre field guns, with which
we are alrcady familiar).? )

The breech screw has no safety arrangements against either pre-
mature discharge or hang-fire. This, together with the occurrence of

1 Will be translated and appear in JOURNAL.
2 According to other sources three batteries.
3 See Mittheilungen, 1881, page 403.
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after-flashes, and the necessity of constant supervision of the plastic
obturation, counteracts the higher speed in firing which the construction

“of the gun would otherwise facilitate.

‘The tube has thirty-six parallel grooves, with a constant angular
twist of 8°. - ]

The buffer ring R on the fore-end carries on its upper surface the
recoil index Z, and on its right side the *“ Broca” sight B. The object
of the buffer ring, which has a rubber cap # on its rear face, is to weaken
the shock in case of an abnormal rebound through the conductor socket
I, and to prevent the further recoil of the barrel. The attention of the
gunners is drawn to an abnormal recoil by the bending or breaking of the
index Z on the nose & of the conductor socket. The jacket M, which is
screwed on to the core tube, slides by means of lateral tongues fitting into
corresponding grooves of the bronze conductor socket #°

The tangent socket 7 (Fig. 1) with brass lining, and the rest for the
tangent case is situated on the right of the breech coil S, the bed of the
detents on the left, and underncath the carrier ring 7’ of the buffer
tube, which establishes connection between the barrel and the tube of the
hydro-pneumatic buffer.

The bronze conductor socket /' forms the intermediate connection
between: the barrel proper and the buffer on the one hand, and the
carriage on the other. It envelops the barrel in its middle (Fig. 3),
allowing slight room for play, and has on its fore-end a continuation
reaching downwards and forming the buffer carrier G, into which the
pneumatic cylinder Z of the buffer tube is screwed. There is also con-
nected with it a double shoulder 0. with holes, through which a bolt is
passed when preparing the gun for the march. The screw of the oil hole
a is on the top. .

Other parts requiring mention are: the quadrant bed Z, and the
trunnions and trunnion shoulders 2, on the left one of which is the bed
for the deflection sight. The guide grooves on the inside of the con-
ductor socket /" have already been mentioned.

The buffer tube (Figs. 3 and 4) consists of an oil and high-pressure
air-pump, whose effects counterbalance cach other. The forepart forms
the bronze air chamber Z, which is firmly screwed into its carrier G, on
the conductor socket 7} and is extended rearwards by a strong tube R
(Fig. 4), upon which the steel buffer cylinder # slides.  The rear-end of
the buffer tube is closed by the pistoxl A, fitted, as is also the cap D, with
arrangements for re-filling the buffer in the manner shown in the sketch.
The tube is perforated in several places close to the piston. The buffer
cylinder 2 is firmly attached to the body of the gun-barrel by the carrier
ring 7 on the breech coil. A pressure valve ¥, kept in balance by
Belleville springs, is placed upon that end of the tube R which faces the
air chamber £ (Fig. 4), and in front of it 'is a movable sliding partition
W, which scparates the front space containing compressed air from the
cavities in the rcar portion, which are filled with mineral oil (petroleum ?),

The buffer tube works in the following manner. ‘The barrel recoils
on discharge, sliding through the conductor socket and carrying with
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it the buffer cylinder Z2.  This has the effect of forcing the liquid round
the hollow tube & inwards through the holes O at the piston. The
pressurc of the accumulating liquid then opens the valve F; and the
liquid rushes forward and acts upon the movable partition IV, which
thereby still further compresses the air in its front in fi The force
thus e\pended exhausts the power of recoil, until finally the hlﬂ'hl)-
compressed air in f is able to' again expand to its. former condition,
and in so doing pushes back the partition HT This causes the
reflux of the fluid into the buffer tube 2 and through the holes in its
base outwards into the hollow of the¢ movable cylinder 2, the automatic
advance of which, accompanied by the gun-barrel abO\c it, is snnul-
taneously effected.

When the buffer is correctly filled and regulated it admits of a
maximum recoil of 475 millimetres, which limit is not, however,
allowed to be reached in the ordinary course. On attaining a stroke of
450 millimetres, steps must be taken to regulate the buffer. It appears
that in spite of all preventive arrangements adopted in the construction,
a certain loss of liquid gradually occurs during prolonged use. Thls
decreases the efficiency of the buffer, increasing, on the onc hand,
the recoil of the barrel through the conductor socket, and resulting,
on the other, in failurc to bring the barrel back precisely to its
original position. Immediately the brass index Z (Figs. 1 and 3) on
the buffer ring & is bent on the nose &V of the conductor socket #, the
recoil has exceeded 450 mitlimetres, and reached the admissible limit for
safety. It then becomes mnecessary to employ the next firc pause in

" replenishing the supply of liquid; which is done with a special pump,-the

manometer of which indicates 200 atmospheres. This process— not
further touched on here—is carried out in peace-time in the arsenal at
Bourges, and in war-time by a specially-trained soldier. It requires from
15 to 20 minutes. The forcing in of liquid is stopped as soon as the
manometer indicates a pressurc of 110 atmospheres. The re-charging
of the buffer becomes necessary, as a rule, after 1,500 shots. An
unserviceable buffer is replaced by a spare one (one per battery).

The barrel with breech block, buffer tube, and conductar socket,
weighs 690 kilogrammes, the proportion due to the barrel proper being
about 550 kilogrammes.

The carriage (Figs. 1 and 2) consists of the lower carriage (the wheel
frame), and the upper carriage (the gun bed), which rests upon the
former. The trail a of the lower carriage is composed of two side pieces
of rivetted steel plates which converge rearwards, and are held together by
several crossplates. It is fitted with the inverted steel crank axle (I'ig. 5)
mounting two wheels of special construction, the bracket brake, and
other metal parts, as explained by the illustration. By the employmeat
of the crank axle (made of forged and tempered gun steel), it becomes
possible to combine a comparatively low carriage with wheels of large
diameter.

A broad blade sck, resembling a ploughshare, fixed across the
bottom- of the trail, prevents the running back of the carriage after firing
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by burying itself, if the soil is suitable. In gravelly or rocky ground a hole
must be dug for the purpose. It is said that, when driving over uncven,
cut-up ground, the edge of the blade, which when the gun is limbered

-up is only 37 centimetres above the ground, is apt to touch the surface

and thus cause a check. Besides other defects noted during the
artillery mass manceuvres at Chélons, in August, 1894, the spontancous
unlimbering of field howitzer carriages when driving across countr) was
a special cause of complaint.

The traversing plane, with the pivot post on the front upper surface
of the lower carriage, forms the bed for the gun-frame. The latter has
the shape of a small carriage 4, and is formed of two steel plate side
picces connected by cross plates and strengthened with angle bars. It
rests upon the traversing plane of the lower carriage, and turns in front
by the pivot eye, on the pivot post p (Fig. 1 bottom), the projecting end
of which is closed by a nut. ‘The rollers at the rear of the upper carriage
run in the grooves of the guide piece / on the lower carriage (Fig. 1,
top). Thc cap squarcs are attached to the trunnion platcs by hinges in
front, and are locked by spring bolts in rear.

On the march the upper carriage is secured to the traversing plane
R, by means of a ring » (Fig. 2), on a traverse flap 7, which is hinged
on to the rear transom g of the upper carriage. ‘This ring » falls over
a pin pf on the trmcr:,mg plane, and is held down by a spring bolt.
The barrel is further secured for the march by the joint / (Fig. 1), on
the upper carriage, being connected with the shoulder O of the conductor
socket, a spring bolt being passed through the eyes of both.

When preparing for action the latter connection, as also that on the
lower carriage, is cast off, and the traverse flap /7, turned upwards and
secured by a spring bolt at 2 (Fig. 2).

“While the first lateral direction is roughly effected by shifting the
trail, a special traversing arrangement attached to the upper carriage
facilitates a more exact lateral adjustment of the latter within a field of
10°, during which operation it turns on the pivot post, alrcady mentioned,
of the lower carriage. This traversing gear consists of a horizontal worm
¢, in the rear transom g of the upper carriage (Fig. 2), which is provided
with a hand-wheel % on both sides. The worm gears into a cogwheel
n (Fig. 6), placed at the back of the traversing plane (of the lower
carriage). -

The elevating gear is attached to the right check of the carriage. It
consists (Fig. 1) of an endless screw o¢ revolving in two sockets, which
gears with a cog-picce keyed to the right trunnion. The construction of
the endless screw, which is explained by the accompanying illustration,
admits of several tecth being always in gear, thus preventing broken or
missing teeth from interfering with the effective working of the: elevating
gear.

The aforesaid screw is set in motion by an overlapping double-cone
wheel in connection with the lever (with handle and index) ». One
turn of the lever corresponds to a difference of 4° in elevation. The
stationary circular index plate is divided by brass studs into eight
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divisions so as to facilitate altcrations in elevation by the elevating screw .
direct. As soon as the desired clevation has been obtained the -barrel is
held firmly in position by pushing the stopper lever 44 forward, which
causes the nut of the stopper screw to hold the cog & If the lever be
reversed, the stopper is released.

As the breech mechanism can only be worked with angles of cleva-
tion up to 7°, which very scldom applies to howitzers, the barrel has to
be-brought back to the loading position after every shot fired, which
is inconsistent with the character of a Q.F. gun.

The limits of clevation obtainable by the elevating gear upon level
ground, with the blade-embedded, are generally 444° and —12°; but,
when firing at an elevation of over £0°, or with angles of depression, the
wheels must rest upon an elastic bottom—upon sand-bags or fascines,
brushwood or similar substances—so as to lessen the shock upon the
axle. \Vhen firing at angles under 15° and up to 20°, the wheels of the

- carriage jump, and the carriage may also be caused to shift. With an

clevation over 20° this displacement is practically #il.  Two wheels of a

. special pattern, with steel tires, are mounted upon the steel axles as,

The carriage brake consists of a bracket brake with two arms,
worked independently (Fig. 1), each of which is composed of the worm 7,
whosc nut is situated in a carrier below the axle as and the lever /7.
The brake shafts 7/7 work the rubber brackets I by the right-angled
jointed cranks /7. An eighth of a turn corresponds to a slight check, not
seriously interfering with the draught power of the horses; a three-
quarier turn causes a sharp check.

Other parts deserving mention arc :—The trail eye, the trail handles
for unlimbering and limbering up, the sockets for the traversing handspike
(on the left), the hooks and rings for hanging the sponge, rammer and
handspike, all on the lower carriage; and, further, the rest for the
hand-axe, etc., on the upper carriage. The gun complete, unlimbered,
weighs 1,473 kilogrammes, the proportion of the barrel and carriage being
690 and 783 kilogrammes respcctncl)

Thé limber (Fig. 7) is in its main features (following the limber
hook system) similar to that of existing ficld guns,! but naturally of
slightly heavier dimensions. The limber box, however, does not rest
directly upon the cross-piece, but upon an intermediate strong frnrfgc ’.
The wheels are of the same pattern as the carriage wheels. The flap of
the limber box is at the back and opens downwards on hinges, similar
to that of the field limber M.77. This arrangement facilitates the

~withdrawal of projectiles and the preparation of cartridges. The limber

1See Mittheilungen, 1881, pp. 410 and 411,
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has footboards for the gunners riding on both sides, and the back rest
is movahle between the side supports of the box. The gunners riding
at the back are guarded against the danger of “falling off by a breast-
strap br (Fig. 8).

Fach limber box contains, in sixteen compartments and four drawers,
sixteen projectiles, both parts of sixteen cartridges, and thirty friction
tubes. The -projectiles are lying free in their compartinents, base and
head resting on strips of strong buffalo hide, and a cushion of hard rubber
tightly encircles them close to the driving band.  The point of the pro-
jectile fits into a spring counterpoisc which keeps the base pressed
against a rubber plate on the lid of the compartment. This lid turns on
hinges, and is closed by a spring latch, the tongue of which snaps into a
caich. In this manner a secure, and at the same time elastic, stowage of
the projectiles is effected. .

In order to withdraw a projectile, the man, after opening and lowering
the flap of the box, unlocks and turns back the lid of the compartment,
withdraws the projectile by hand or with the extractor, and then again
closes the lid. - During action the compartments are emptied in this
manner, first the upper then the lower tier. .

Each of the centre drawers (Nos. 2 and 3) contains eight cartridges,
packed scparately and fitting tightly into a square box, and in addition
cight open pieces of cartoon, made up in fours, which are intended for
use when firing with reduced charges in place of the portions of cartridges
withheld. The right of the outer drawers contain thirty friction tubes in
packets of ten; further, in separate rests the following spare parts, viz,,
obturator rting (plastic), breech-head, hand-saw, various screw and fuze
keys, lanyard, vent bit, cartridge pricker. The left outer drawer contains
one copy of Battery Regulations, onc quadrant, M.88, one tangent sight
for the 120-millimetre howitzer, one “fixed” quadrant, one deflection
scale with two dioptres, one plummet, various sparc breech parts, etc., all
carcfully wrapped in cloths.

When fully packed and equipped the limber weighs 890 kilogrammes-
of which ammunition forms 38 per cent., the projectiles alone 36 pi .
cent. Conscquently, the fully-packed and equipped howitzer represents
a weight of 2,365 kilogrammes, 7., an average draught of 394 kilo-
grammes per horse, which exceeds in no trifling degree the limit of
weight assigned by artillery experts to a serviceable field-piece.

The equipped and packed Russian 15-centimetre field mortar weighs
2,110 kilogrammes, giving an average draught of 350 kilogrammes per
horse (slightly less than our battery ammunition wagon). The weight of
the complete Swiss mortar of position is 2,210 kilogrammes, and of the
Turkish 12-centimetre field howitzer (Krupp's) 2,100 kilogrammes. (Sce
table at end.)

B.—VEHICLES.

The cstablishment of a 120-millimetre howitzer battery comprises
ammunition, store, forge, forage, provision and baggage wagons. An
ammunition column (section) for 120-millimetre batteries consists of
ammunition, forage, forge, and store wagons.
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The ammunition wagon (Figs. 10 and 11) consists of a limber and
hind wagon, the former resembling the gun limber.  The hind wagon is

_attached to the limber on the limber-hook system. Tiwo limber boxes of

the pattern already described are fixed upon its frame. The fore part of
the joint lid serves as a secat for the gunners; the rear portion is fitted
with a rail for the knapsacks of the dismounted men, and a small rack for
a forage bag containing 65 kilogrammes of oats. The ammunition wagon
is fitted with a bracket brake worked, as explained -by Fig. 11, from
the rear on the left-hand side. The boxes of the ammunition wagon
(Fig. 12)—similar to the gun limber boxes—contain each sixteen
projectiles, sixteen cartridges, and thirty friction tubes, which are stored,
as alrcady described, in the ammunition compartments and drawers,
The -left drawer of cach first, fourth, and seventh wagon contains, in
addition, onec fixed quadrant, one deflection laying instrument, onc
dioptre sight, cleaning rags, etc. All right-hand drawers are packed with
one obturator disc, thirty friction tubes, several fuze keys, ete. Various
reserve parts, cleaning materials, friction tubes, a candle lantern, M. 91,
etc., etc., are stored in the drawers and body of the wagon coffers.

The weight of a complete battery ammunition wagon is 2,360 kilo-
grammes, corresponding to an average draught of 393 kilogrammes per
horse. The battery store wagon (wagon for requisites), M. 1,833, resembles
that for field guns, M. 77, described and illustrated in the Afitthedungen
for 1881 (page 501), but is fitted with suspension springs between the
cross-tree of the bed and the hind wagon axle. The brake is similar to
that of the ammunition wagon. The conténts of the limber box are :—
One pump for re-filling the buffer tube, twelve pouches for friction tubes
and lanyards, twelve cartridge bags and pricks, five kilogramme-candles
(twenty-four candles to a kilogramme), one reserve pane of lantern glass,
four kilogrammes grease, etc. The interior of ‘the wagon box is divided
by two partitions into three compartments. It will suffice to mention only
the principal items of their contents, viz., the battery telescope, M. 86 with
stand, one telemeter, one reserve buffer tube, etc., etc. Two reserve
wheels, two spare axles, ctc., are secured to the outside of the wagon.

The weight of a fully-loaded store wagon is about 2,100 kilogrammes.
The spring store wagons, M. 33, of ammunition columns are fitted
for the carriage of howitzer ammunition by being provided with
Iengthened limber boxes, M. 40, and by means of movable partitions in
the hind wagon. Theforge wagon takes in the various tools and materials
for horse shoeing and minor battery repairs (in iron and wood), besides
a few reserve parts. It also carries a jack, M. 58, capable of raising
2,000 kilogrammes. It weighs, when fully loaded, 1,834 kilogrammes.
The forage wagon serves for various purposes of battery transport, but
principally for the carriage of forage, and belongs to the regimental
train. Its load must not exceed 1,400 kilogrammes.

Of the various classes of two-horse carriages ( fourgons), M. 74 or
M. 74/79 are intended for the carriage of provisions, one or two spring
carts, M. 87, per division, being alloted for officers’ baggage, offices,
reserve stock of boots, and veterinary supplies. These conveyances are
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furnished by the transport department ; they are driven from the box,
and are provided with waterproof canvas covers. Their maximum load is
900 kilogrammes. One of the provision wagons of each division carrics
a box containing three lanterns with accessories and spare parts.

The rules for the .transport by rail of the ma/ériel of the field
howitzer batteries are the same as those laid down for the 95-milli-
metre gun, but only one vehicle (two axles) is loaded upon each truck.
If the number of available trucks is limited, some of the ammunition hind
wagons are placed together in pairs, and space is found for their
limbers with the fourgons and sutler’s wagons. The trucks must have a
minimum floor space of 5'45 millimetres in length, and 2'5 millimetres
in width. S

Each battery disposes of the following stock of entrenching tools:—

24 Cramps—2 and 1 fastened to cach gun and wagon limber

respectively, 1 on the store, and 2 on the forage wagon.

9 Spades and 27 shovels—in the proportion of 1 and 3 respec-
tively per ammunition hind wagon.

6 Hand axes—1 to each gun carriage.

6 Telling axes—1 to cach first line ammunition wagon.

1 Handspxkes—- and 1 per gun carriage and ammunition wagon
respectively.

9 Lanterns, M. 91.

6 Hammers, M. 80, 6 hand-saws, M. 80—1 to cach gun limber.

3 Crosscut saws on three of the ammunition wagons.

6 Billhooks in the forage wagons.

Each field howitzer battery also carries with it to the entraining
station, distributed over the battery vehicles, four beams, fifty-four
lashing ropes, and the component parts of a movable ramp with planking
for railway crossings and bridge flooring. These articles are carried
along to the detraining station and left there.

III.—Axwmux~ITION.

The 120-millimetre howitzer fires shell and shrapnel, M. 91. Besides
these patterns of Service ammunition it may also in peace-time usc
ordinary 120-millimetre shell (in that case filled with melinite) and
shrapnel of older pattern, both similar to the projectiles for long 120-
millimetre guns, for which a special range table exists, d[ﬂ'ennfr from that
for Service ammunition. )

The older common shell is painted with a black tip; old-pattern
shrapnel is similarly distinguished with red paint; modern shrapnel is
painted all red, and melinite shell all yellow. The shell is 4 calibres in
length, made of steel, and filled with a bursting charge of 6 kilogrammes
melinite, which is ignited by the shell fuze inserted in the head. The
construction of the pattern of fuze employed, M. 88, Type 22/31 R.
{Robin), tends to make it more sensitive with small charges than that
used for field gun ammunition. The fuze is screwed into a steel bush at
the head of the prolecule, which also contains a detonator and delay-
action composition in the space below the fuze,
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The projectile complete weighs 20°35 kilogrammes.

A description of the above-mentioned fuze not yet having appeared
anywhere,! a sketch of it is given here. It has the same outer
appearance as the ficld fuze, M. 84, described in Schubert’s * Feld-

-Artillerien.” :

The body of the fuze a (Iig. 13) is closed by the screw v at the
head, from which the jagged ncedle s projects downwards. There are
three holes on the periphery of the screw filled with sporting powder,
which is intended to enlarge the flash from the cap. The striker bolt
sb has a projection, 1—1, 2—2, on cach cnd as a holdback of the
safety arrangements. The cap p is fixed in its hcad, and below it
rests the charge of sporting powder g around the axial quickmatch
&, a wax plug = forming the foundation. ‘Three feathers project inwards

from the cover 4, which is turned over the bolt s4, and the mainspring /

keeps cover and bolt apart. Before discharge, the bolt'is kept in position
by three feathers projecting from the guard /. The spiral spring @ working
in the thread of the bottom screw s of the body of the fuze, and the
bolt forms a third means of ensuring safety in transport and during the
process of loading.  On discharge, the cover 2 moves upon the bolt 4,
the mainspring / becoming compressed, and the three upper feathers
sliding overtherounded head of the bolt, and again springing inward under
the notch 1—1, cover and bolt now forming one body. The funnel-
shaped rim of the cover similarly moves the feathers / of the guard/
aside, and out of gear at 2—2,

When the shell strikes, the feathers and the weak lower spiral spring
arc broken by the advancing heavy bolt, the cap now being free to fly
against the needle, and to effect the explosion of the projectile by
igniting the fuze charge.

The intended effect of howitzer shell is the destruction of earthworks
against which the melinite shell of the 90-millimetre field-gun is considered
to beoftoo little value. The demolition of anearth parapet 3 metres inthick-
ness,and 2'3 metreshigh, requires, for instance, ten good hits permetre, with
90-millimetre shell%,which wouldresultinanenormousexpenditure ofammu-
nition against a fortified position.- A fair hit with a 120-millimetre shell has
the same cffect, and it may be asserted that it always cquals the effect of
any 12 shell of the same calibre, filled with ordinary powder.

" Against troops behind thin walls, or cover of similar kind, the shell
acts, after penetration of the obstacle, by its scattering @ébris. Under
such conditions, the fact of the air pressure produced by the exploding
prajectile being able to throw down living beings, and to cause them
severe internal injuries, is also to be taken into account, together with
the destructive agency of splinters.  If the explosion occurs in a closed
room, after penetration, all the occupants are killed, cither by the flying
pieces or by atmospheric pressure.

The 120-millimetre (base chamber) shrapnel, M. 91 (Fig. 14),

1 Except in the * Regulations for the French Siege and Fortress Artillery,”
Part II. Thesame fuze also serves for the melinite shell of field guns.
2 ¢¢ Lesons d'Artillerie ™ (page 208}, par le Capitaine E. Girardon, 1895.
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consists of a stcel casing with a groove and copper driving band ; the
head, which is screwed-on, has the double-action field fuzc, M. 84,
Type 30/38, screwed into its mouth.

A description of this fuze, which is graduated to 23 seconds, 1s found
in Schubert’s *“Feld-Artillerien.” Thetiming can be exactly regulated to
s second by boring the setting spiral according to the time of flight of
the projectile. . The chamber for the bursting charge at the basc of the
projectile holds 280 grains of rifle powder I'3. Over the powder a movable
disk is placed, on which the bullets are deposited, 630 in number, and
weighing 12 grains each.! The bullets arec embedded in resin and covered
with amixture of wax. A second disk closes the top of the bullet chamber.
Itwould appcar thatthe head remains empty; atleast, thereis no information
to the contrary (the head of Boxer’s first shrapnel was, as we know, only
filled with wood). DBut it is also possible that the empty space at the
head is fitted with a second bursting charge for percussion action or with
a smoke-producing preparation.

The communication tube is screwed into the lower disk; it widens:
at the top in the shape of a cup, and is closcd, after inserting the bursting
charge, with a gauze and two paper disks.

The adjusted shrapnel is painted red, and is of the same weight as
the shell—20-35 kilogrammes, of which 7-56 kilogrammes (=37 % of the
net weight) are taken up by the bullets. By IFrench authorities the angle
of the cone of dispersion for Service ammunition is given as 14°.  The
projectile acts as a case shrapnel, the steel casing, 6 to 10 millimetres
thick, remaining intact on cxplosion.

Against standing obstacles, shrapnel acts by contact shock; against
troops, by its bullets and splinters.  As a result of experiments the normal
height of burst (fanteur-type) with charges of 550, 330, and 220 grains,
respectively, has been identified at 10, 20,and 30 thousandths, respectively,
of the range; at 60 metres, for instance, with medium (_lnrgc and range
of 3,000 metres.

All bursting points of slight elevation arc designated as ““low,” those
above the normal as ‘“ high,” and if more than double the normal height

s “very high.”
Corrections are made after the following rules :—
The Lurning time (timing) is increased by

0'8 second after 2 very high bursts
. 1 ”
O
04 ey 2 "
0.2 1 ”
» 1 normal burst

! French artillerymen calculate the force required to disable men and horses
at 4 and 19 metre-kilogrammes respectively, and require a striking velocity
for hard lead bullets weighing 11 grains of 81 and 175 metres respectively, and
of 77 and 166 for 15-.grain bullets. The bullets of the 80 and 90-millimetre
“Qbus A miitraille” weigh 15 grains. The above (120 millimetres) shrapnels
belong to the class of “ Obus & balles” ¢Wille, ¢ Waffenlehre,” 1896).
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The timing is decreased by -

0'8 second after 2 grazes

. 1 ,, and
0°6- ” { 1 low burst
04 T 2 "

» 1 »

0-2 ” { 1 normal burst

The cartridges consist of two parts, the normal charge of 530 grains
of smokeless powder B.C. composed of two part-cartridges of 330 and 220
grains respectively, which separately form the medium and minimum
charge. They are made up in differently coloured and suitably marked
bags to facilitate identification. TFach part-charge has a layer of 10
grains of gunpowder (Black Powder) C; in the bottom of its silk bag
to cnsure ready ignition of the cartridge. The finished cartridge has
the shape of a four-sided prism, whose corners touch the walls of
the bore. In closing the breech, the cartridge is sli"htI) compressed
lengthwise so that it cannot shift, and retains lateral air space.

When firing with r(,dllCLd charges, the normal length of the cartrl(lwe
is obtained by inscrting a cylindrically rolled picce of cartoon in the lap
of the cartridge bag in place of the portion withheld. This arrangement
also makes it impossible to push the cartridge further into the chamber
than.required for prompt ignition and uniform burning.

In firing with B.C. powder, after-flashes may always be apprehended.
This preparation has, like many other kinds of smokeless powder, the
peculiarity of flashing ~after discharge, 7., a flame frequently shoots
forth when the breech is opened immediately after firing. These after-
flashes have already caused several accidents. The Awvenir Alilitaire
reports one case which occurred on the 15th June, 1895, on the range
near Poitiers. On that occasion two cartridges and a shell {(¢) whilst
being carried to the gun were cxploded by after-flash, four men being
wounded by the explosion.

The ignition of the cartridge is effected by the friction tube, M. 85,
which is inserted into the vent bolt in the centre of the breech block.

The complement of ammunition of a battery is as follows:—

Carried in Shell. Shrapnel.

6 Gun Limbers (16 rounds each) .. .. — 96

4 even-numbered Ammunition Wagons )

(48 rounds each).. .. .. ..) _ 192

5 odd-numbered Ammunition Wacrons‘; 240 _
(48 rounds each)..

Total .. .. 240 288

Total per Gun in the Battery . . 40 - 48

88
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IV.—LAYING INSTRUMENTS.

Each 120-millimetre howitzer is equipped for indirect laying with a
quadrant, a * fixed” quadrant (nfrcax fixe), a plummet, and a deflection’
sight (with dioptre), all packed away in the gun limber box. A tangent
sight, in conncction with the ‘ Broca” sight on the buffer ring R,
close to the muzzle, scrves for direct laying. Three fixed quadrants and
deflection sights arc kept in reserve in ammunition wagons Nos. 1, 4,
and 7, making nine of each per battery.

The quadrant, M. 88, was described in an article on French Fortress
Arctillery {(ittheilungen, 1895, page 296). It is used only when a
fixed quadrant is not available.

The fixed quadrant (without Nonius) (Fig. 15) is so named because
it remains during practice on the stationary conductor socket. It consists
of the bronze case a with two fect £, within which there are two circular
plates on a common axle, but movable independently. ‘The latter are
pressed together by a spiral spring p, and have on their inner side 72
tecth, so that their relative positions can be altered by multiples of 5°.
Onec of these two plates serves as turning wheel o, and can be moved
within angles of 10° by means of the wormn 5, which gears into the cog
picce o, and reccives its rotation from the stud 4. The other wheel,
the regulator s/, has to follow the above turning movement by reason
of the gearing. The level /, with furrowed ends #, is connected with the
wheel by a pin passing through the quadrant case. By slightly drawing
the level outwards, and with it thc wheel, the latter comes out of gear
with the turning wheel, and can then be freely moved independently.
Upon relaxing the pressure both wheels arc again put in gear by the action
of the spring p. An index & (with a line scratched on it) projects upwards
from the level box. A graduation from 0 to 60°, along which the above-
mentioned index glides, is engraved on the mantle g of the upper sector
of the quadrant case. The upper surface of the circular setting stud 4,
again, bears a division of minutes, which is wound past the line 7 cut in
the quadrant case. A watch spring « on the inside of the turning wheel
causes the constant gearing of the cog piece o with the worm s, and the
spiral spring » ensures similarly the movement of the worm in its sockets.

In setting the fixed quadrant, the box of the level is partly drawn out
clear of the quadrant case with the thumb and fore-finger of the right
hand in the manner before described, and moved until the index line
coincides with the 3° line, nearest to that required. The regulating wheel
is then allowed to spring back, and comes again into gear with the turn-
ing wheel, as already explained. The latter is then turned by means of
the stud % until the index line coincides with the desired figure on the
graduated scale. The turning of the stud is then continued until the
given number of minutes coincides with the minute index#, Forinstance,
to set the quadrant to 28° 8', one first sets to 25°, then turns 3° further,
and finally adjusts to the 8'.

One advantage of the French quadrant to modern guns of precision
cquipped with it is that the setting of a Nonius and the calculation of
minute multiples are done away with, as the instrument can be accurately

VOL. XL, 2y
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set to a minute. This superiority is also possessed by our own laying
instrument. Another advantage is that the fixed quadrant remains on the
conductor sockct throughout the whole duration of firing, being placed
into its bed before commencing practice, and held in position by a lock-
ing pin. Corrections during ranging are made without shifting the
quadrant, as altcrations in clevation arc nearly always made by its means.
" This may, however, in cxceptional cases, be done by mcans of the
elevating gear or the tangent, when the following ratios apply :(—

S ) Relative Ratios.
Turns of thé Lever of the Elcv;ning : | Tangent Elevation
- Gear. - An Angle of in mm.
% turn equals e e .- 30 13
% 1 ” . 10 25
I . ’ .. .. .. 20 51
1., ., e 4° 102

The deflection sight (Fig. 16) consists of the apparatus proper, and
the dioptre scale. ‘The former is composed of a base plate g, and the
setting bracket p.. The base plate is pushed into its bed on the left
trunnion of the conductor socket, and is firmly held by a pin snapping
into a catch, and a clip. The setting bracket turns on the hinge s, by
which it is attached to the base plate, and the axis of which runs parallel
to the axis of the bore. A spiral spring f presses the setting bracket
away from the base. The movement of the former is cffected by
means of the milled-hecaded button £, which acts as a nut to the screw
J jointed to the basc plate. -

The movable bronze block o is joined to the setting bracket by the
pin z, and its turning power is arrested by the butterfly nut #. The
block contains the bed @ for the dioptre scale, and the box level 7 stand-
ing perpendicularly on its surface. The bubble of the level is adjusted
by means of the screw 4, 7.e., by turning the button 2. By the use of the
level, it is possible to counteract the effects of the wheels not being on
the same level.

The steel dioptre scale 4 has an objective, consisting of a turn-down
frame 7 with a vertical thread, and an ocular z with an ecye-hole and a
notch above it, which resembles the cross-arm of a tangent scale, and is
held fast at the desired deflection point by a clamp e. The sight line of
the “dioptre scale when at zero is 320 millimetres long, ie., necarly
onc quarter of that of the tangent scale. The dividing lines on’
the cross-arm are 0'4 millimetre apart on the dioptre to 1'0 millimetre
on the tangent scale, thus corresponding to g3y and 4%y of the
respective lengths of sight line. Those on the dioptre cross-arm
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reach from ~30 to + 80. Consequently, a correction by one dividing line
on the dioptre corresponds practically, with sufficient exactness, to 15
millimetre (17 exactly) on the cross-arm of the tangent scale. When
the dioptre cross-arm is at zero, the plane of sight is parallel to the
symmetric planc of the bore. For cach corrcction in deflection, the
plane of sight, which remains vertical, forms, with the symmetric plane,
the angle corresponding to such correction.  The block remains in its
first position so long as no considerable change is made in the elevation.

When more extensive corrections have to be made, such as are
necessitated, for instance, by the wheels being on a steep slope, and
the traversing plane much inclined, special precautions have to be taker
with the apparatus on account of its sensitiveness. T'o use the deflection
sight the clamp ¢ is slackened, and the eyepiece z on the dioptre
cross-arm shifted to the dividing line indicated, when the clamp is
again tightened. The block o is placed in a constant position, so that
the selected point, or the auxiliary point, is visible by both the ocular and
the objective frame. © The bubble of the level, 7., the effects of the
wheels not being on the same level, must be compensated for. The
auxiliary mark for the subsequent laying operations may be either in
front or in rear of the gun. In the absecnce of marks in the ground,
a pole, planted at least 500 mctres distant, is made to serve the purpose.
After completing the side-laying the dioptre rule is removed, the block
remaining on the conductor socket.

When the laying is cffected with the quadrant and the deflection
sight, the elevation is taken first, then the exact deflection, and, finally,
the fine elevation. -For this purpose three men are required.

Any errors in deflection noticed during practice are corrected by
shifting the eye-piece on the cross-arms towards the side to which it
is desired to direct the projectile. Allowance is also made for wind
crossing the range. When firing, for ‘instance, at a range of 1,000
metres, the. eye-picce is moved one, two, or three dividing lines further
towards the side from which the wind is blowing, according to whether
the force of the wind is light, medium, or strong.

One advantage of the deflection sight is that it possesses a shorter
sight line, and commands a larger horizontal field of view than the tangent
sight. It can, furthermore, be used with any clevation, and even during
the process of loading, on account of its being situated at the side, and
clear of the breech block. :

The stem of the field howitzer tangent sight is similar to that of
the ficld-guns, M. 77, and consists of a three-sided'brass tube, which
has on its left side a millimetre graduation up to 320 millimetres. The
lower part of the crass-arm is toothed, and its motion sideways is effected
by a small wheel (with stud attached) gearing into it. Itis held fast by a
clamp. The millimetre graduation on the cross-arm extends to 50 milli-
metres to the right, and 20 to the left. '

The tangent scale is worked and fastened, when at the elevation
ordered, by the setting screw. The case rests with its base plate ona
rest at the breech coil, and a spring at the back of it prevents it from

2y 2
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accidentally sliding out. For rapid firing the use of the tangent sight, so
far asits graduauon allows, is obhgator) On account of the inaccuracy of
the plummet, it is only to be used in the absence of any other laying

implement.
V.—Barristic Data.

In the absence of authentic French range tables for the field howitzer,
the following ballistic data arc supplied by the A/iitir-Wockenblatt (No.
12, of 1896) : —

Cim o vﬁgtz,z‘l}e - Extreme Range. an;:nﬁ-cd;\slétm
g . Shell. Shrapnel. of 30°
.
550 200 6,000 4,850 4,700
330 217 3,800 3,450 3,200
220 173 2,600 2,200

In view of these facts, the author of the A/iitir- Wockenblatt concludes
that the French field howitzer can enter the fight already in the initial
stage at long ranges, and he proceeds to say :—

“ Although it has been hitherto believed that its principal 76/ in the
attack will be to work upon the intended point of assault, still, its high
complement of shrapnel (55%) points to the intention that it is also to
take part in the artillery fight proper.

“This, I think, certainly will be its main function in the defence, the
more so, as firing at moving targets is to be the exception, according to
the distinct wording of the regulations; and, on the other hand, targets
for shell, such as prepared positions and obstacles, appear more generally
on the side of the defence, and thus exist practically for the artillery of
the attack only.”
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Journal R.U.S. Institution.

Comparative Stat1¥st§cs of Various Systems

of High-Angle

Ordnance.

Vor. XL. PLaTE 12,
French Turkish Brazilian (Canet) E";\glhh Model ’ Swiss 12-cm. Spanish 12-cm. Russian Brazilian (Canet) Krupp's \
120-mm. (Krupp's) 12-cm. 10-cm. rln‘;lsé;:)ng I German ‘\;‘fl""' }Ri"‘g?ery (Position). Model‘‘Selgras.” 6-inch. 13-cm, 15-cm. i
. ' s-cm. - 5-em. Mobi
Details. : S 15-cm. . Battery -
| I Howitzer. Howitzer. . !
i FIELD HOWITZER | o FIELD MORTAR.
[ Calibre... . ] mm. [ 120 | 120 7 100 | 120 | 1497 , 149 ; 120 | 120 N G S R b T RELR
Total I o mm. | 1,700 | 1,400 1,300 | 1,596 | 1,700 ! 2000 | 1,5 ; Oy | R ‘ TR 950
. Total Length of Barrel .. | Calibres | 14 | 116 13 3 | N4z | 125 | A D R . S R S
" Length of the Rifled Portion mm, | 1,300 i Lo T 7 | 1,216 R o | ! -— | T
" Number .. — 36 . 36 j 30 36 36 ' 18 | 32 | - [y 20
;  Depth - mm. | 075 | [ | — 1-3 15 | 1-5 | 15 i — | - | 15
E;J . ’ " of the Grooves . | . . . T - T T 4449 100 ) T T | ST Ty
o Leng'.th of Calibres 7 ! Final ;I'\mst . . to to 25 L Final ’!‘wul _ _
o Twist ' ‘ 15 148 25 15
€ ] _ .. . e LA SO B S
m 12030/ 4 1947 47 1030
Angle of Twist ..|Degrees 8 - to — to to — 15 — to —
) ) 7 12 04N . ol ) o 7° B B
Length of Sight Line (Tangent Scale) ...\ mm. | 1,360 | 5 475 R Lo | g0 | - 450 -
with Conductor I Bronze G31
Weight of Barrel, including Breech k.g. and Buffer ! 430 290 504 1,075 1,060 Py 283 160 390 40
Tube, 690 | Steel 534
77 | Height to Muzzle . el T me | aboutll | 041 i 104 J i 108 ; 14 i 15 e e U R © A R
G ] isibl | hlcvati(‘)'l)#A D N 44 , 45 | 3 | (1] | 60 _l 4 | 6 | 70 ! 47 5 B | 45 '
sreatest possible Depression | PCETees | 12 | 5 | 0 ] 0 AT R S o7 T 07T 1R T T T 0 "
Gauge of Wheels m. | 1:47 1-33 1-20 ! -- 133 | 1'53 T o - ] 152 1-220 -- .
g i ! . | ) . v | -
fad ! ’ g '
¢ | Unlimbered... 1,475 ' 1,115 885 1,230 2,188 2a0 | Browe k1S 565 1,260 1255 Lows |
— v i . . 1 Y S | . [
= Weight of Gun Complete - T | B 2209 'g' % With Bed ‘
< Limbered Up| 2,365 2,100 1,455 2,182 2,563 2,730 Stoal 2112 3:' (710) 2,100 21100 2,086
5] B B R e . o R - 1.8 l,8£).') B R o
| With 6 Horses i Ty - ‘
Draught per Horse (leanm of 6 Horses,\ 350 e \ _ ~x Team of 4 Horses . o= ax agx i
Gunners on foot.. . 3 } With 8 Horses 242 364 428 ! 455 550 310 350 350 345 !
N ] b 263 | | , , 1
h Length ... .o C‘thbru[ ] 4 P4 ] 301 ] 26 | 32 | — [ 5 | 3 | 2.8 i 3 33 | - | 26 | 32 | 41 | 32 !
Material . I i T Steel. | Iron. | Steel. | - | Steel | Iron | - Iron. | Stecl. i Iron. | Steel. i hron. 1’
Weight... 2 | k g 20-35 | 20 : 95 | 204 | 385 | 423 33 | 18 j ) ; 26 | 32 r 40 |
£ : : . - - N - ? T T Ly o T o T T I
8 PR B | : .. Gun | Pieric - White ' Black I ‘Black Powder. [ Rlack :
Lompostl‘t_l_oan : of Bursting 5 7~——_ o Melinite. ' Black Powder. ‘ Cotton | Acid. ‘ Ecrasite ‘ Powder. Powder. Melinite. Powder. |
. ) . Charge ! T . T I S ST B ) T PR i 076 + 1'85 . 498 |
;| Weight.. .., k.g. 6 25 | 1 ‘ 04 | 102 | 181y _ 266 O aan | 1l ’ gk | 2 —
o Length ... . L.Allbres I 2 22 i B o ' 3 .- | - T - o o 27
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JOJKeDnEr & Co.,

London.

2 S=Rlack Powder, r=Smokeless Powder.

' The Mobile 15-cm. Battery Howitzer of the Austrian Artillery carries also Case Shot of 27 kg., with 440 Lullets weighing 43 5.

cach,

4 For Shell

For Shrapnel.

* To be considered Guas of Position.



