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GRENADE WARFARE

SCHOOL FOR THE GRENADIER
Guide for Bombers and Rifle Grenadiers

S R
[ISTORICAL-EFFICIE

nvinced us that when fighting men were
adigfons where direct fire Wy flat trajectory

This wa.

placed in

of our s r powerful modern weapons was Insufficient, they
merely hed to the ancient use gf war&weapons and ma-
chinery.

een abandoned for
Slgind® use in trench war-

For this reason, grenades which
mor an gfcentury, have come ba
fare as as the prehistorical uments of throwing: Ca-
ta gs, onagers, ete. k o be very ancient, sinc
th e says that eight centd before Christ, 2700 ye

achi constructed by a very cleyer engineer for the pt
of throwing large stonewrows.
All¥authors of the Fiftgenth ntury and the begj
of the sixteenth century in “lv writings mentjoned a n
of war, described as a flyingN@lortar which was used in ma
sieges at that time.
When describing the of Rouen, by the Engliw
Charles the VI, (Fourteenth Uentury), the Frenc I
is

Montrelet mentioned these flying mortars as being

that

siege by the forces on the defemsive. It is syupp

grenades originated from bombs, fire-pots or somg simi ma-
chines, but of course that supposition cannot taken as
absolutely correct, because grenades were heard of e than

50 years before bombs.

The name grenade was given to this weapon, owing to its
resemblance to a pomegrenate, fruit. This fruit is com-
posed of small grenades, red in color, and this corresponds to
the shot in the grenade in use now. It was given its name
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the oxidizing agent is chlorate of potash or soda or perchlorate
v: potash or ammonia. The combustible 'can be varied. In

interlor box
llcrmr'hos

ig. 1g. 2 .
the ¢ ites’’ the combustible i 31, vaseline or par- &
afine.

3. A g mechanism comprisi \
(a ctonator loaded wit Infliate of mereury and a

3} uaftity of melinite. (¥ . rs

A%- K

== O

(b) A time fuse causing delayed explosion to th "9 o2 tor.
(e) A process of ignition of the fuse (Generglly W primer
and a striker actuated by direct shock or by tegBion ofa per-

cussion spring. (Fig. 4).

III. CLASSIFICATION AND MECHANISM OF GRENADES.
As regards their ignition they are classified into two types:
(a) Percussion grenades.

(b) Time fuse grenades.

As regards their tactical employment they are classified
into two types:
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(a) Defensive grenades.
(b) Offensive grenades.

(A) As Regards Their Ignition.

(a) Percugsion grenades explode by shock at the end
of their cou either by .shock of a movable striker against
a fixed pri by shock of movable primer against a fixed
striker.

R

= posu il

< G s

A \m¢/4.
(b) Time-fuse gr supplied with a sys f de-

layed ignition, that is hat they explode a conds
after the lighter hag ac (on an average of 5 secon

Experiments on tife Argd®ne front (grenadiersggchool St.
Florent) as regard g _frogmentation after exp he ¥
and ‘‘Mills’’ grenades ga¥%e the following results:

1. Throwing an object in an open fleld.—A :Vi of each
kind was thrown in a square room 11 feet gn oNg side by 9
feet high, of pine boards 1 foot 8 inchesgn thi8%kness and

papered. It was contended that each gren e an average
of 250 points of 1mpact on the walls, 28 fr gment® perforating
the boards.

(1) In order to avoid confusion in joint attacks an agree- -
ment has been entered into by the French and British Armies
that none but time-fuse grenades will be used in either service.

Percussion grenades are largely used in the Italian service.
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2. Throwing on an object placed in a trench.—A grenadé
was thrown in & trench 13 feet in length, 4 feet in width and
6 feet in depth. (Fig. 5). Silhouette figures representing men
in the standing position were the objectives.

el e e ARk A I R g

Fig. 5. . A

Twe fell at the point ‘¢ loding upon coming\

in con ith the earth, lodg 3 fragments in silhouette,
jch were found at th ght of the knee and 9 i L 4

y. Silhouette 3 had sevemgragments.
owing on an Objective tected by Breastwor]
grenade was thrown bac eastwork where silho
fi representing men in a prol¥ position was the obj
(Fig. 6).
The grenade exploded at\gfe point ‘‘P’’ causing a er
shaped hole 11 inches iy diam®¢er by 5 inches deep.
Silhouette 1 had 10 ents, one of which pw

pine boards 1% inches’in t ness. Silhouette 2 had 32 g-

menta, two of which pierced the pine boards. 3
had a few scratches.
No point of impact on silhouette figure 4.

But the branch of a tree 22 feet distance he shell-
crater, produced by the explosion, received fragifents at
6 feet and 8 feet above the ground. .

(B) As Regards Their Tactical Use.

(a) Defensive gremades explode giving shells or splinters
in plenty, and are mortal. It is necessary that they be thrown
from a well protected position against splinters which rebound.
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(b) The offensive grenades which are also khown as assault
petards. .

They do not throw any splinters except the primer-plug on
an average of 20 yards. '

/-
force of the explosion

y act prineipally b
ce of this explosion is no rtally dangerous in g
A but is is a good demoralizeryfor the enemy by its
n :

oise.
But when they explode in a Wrench their results ar
Experiments made at dier’s school of St. Fig
onstrated that each o ve grenade is able to mo p a
trench 15 feet long. JResulNg from this explosion resemble,those
obtained by an le& detonating in a clow
EBExperience.—A¥ offe e grenade thrown in a tren®™™ 6 feet
deep where five silhouette figures, made from ber, 1°-

18’7 in thickness and spaced 3 feet representing n in stand-
ing position. The ‘explosion of the offensivgfgrenide threw 2
of the silhouette figures outside the trenc d 2 ‘of the sil-
houette figures were broken to bits.

The use of this offensive grenade during the most recent
attacks proved the importance that they must be increased
more and more. s '

To this classification belongs the grenades improvised with
bottles or boxes of preserves filled with cheddite, the models
which have been introduced by the allied armies under ab-
solute necessity in 1914.
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N, B.—The British now use only the defensive type of gren-
ade, while the French have both the offensive and defensive
types.

IV. MANIPULATION AND TRANSPORTATION OF
GRENADES.

The manipulatigh of grenades requires many precauntions. A
grenade is alwa erous. The danger is the direct result
caused by the g oranc€ of those who do not know its fabrica-

tions or its m

The transportation 0f live grenades frompthe rear to the war
zone is mad n boxes. The grenades aje not supplied with

ge primer-plugs are pu ecial boxes.

Supplies bers engaged in compat are sent in special
cases of i al compartments and in bulk to avert
danger losion.

&
V. PRIMING AND IGNIJIONWF GRENADES.

A Fused grenade is a grenade W hels its primér-plug.

An
ha,

grenade is a gren whose system of ignition
ctuated by the bom t the time it is thrown,

NSERVATION AND VE ‘ TION OF GRENAD

Grenddes should be kept i ses ind in dry places. Avor
su anean dumps for grenades: e cases should be elefatll
from the ground to insur piation; the roof must gﬁ -

solutely rainproof,
Detonator and pnmer piugs t be kept separate from loade
grenades.
Use old grenades first. quently renew the lies “of
grenades in the trenches. Stocks older than 6 3 are
dangerous.

Safety plugs must not be removed until rea(m rown.
Avoid exposing these explosives to the sunlight or a tem-
perature exceeding 103 or 113 degrees Fahrenheit. The para-
fine which composes in part these explosived, melts at 1235 de-
grees Fahrenheit. If the explosives are kept in the above
temperature they become sticky and thus lighting becomes

difficult. Likewise if they are too damp it makes ignition iin-
possible.



14 Grenade Warfare

The State of conservation of a perchlorate explosive is veri-
fied by constant attention, the components of these explosives
are in their normal state, white. But parafine, vaseline, castor
oi] which constitutes the covering of these active compositions,
is colored, so that when molecules of chlorate or perchlorate are
poorly mixed white spots become visible. As these parts of

the chlorate perchlorate are more sensitive than the others

by reason offfshaking and rubbing, the explosive showing spots
is then quegti e and must be destroyed.

WW TO SELECT HAND BOMBERS.

All privates st be trained as bogbers, but the mern who

are not cool-hegded, the blunderers afid the weak men should

B as unable because th uld be dangerous to

Bgrs _gfust be carefully seleNit is necessary for a

gmber to be strong, energetic an®Wanimated with great

L
of -the men, the day,
dcercises and short talks

n per al hygiene. This sho ollowed by exercise
W climbing out of fhning along the trenches,
bayornet fighting and oth vements relating to grenade o

. g .
yonet Fighting.—Special ruction in the use
R onet is essential for bomber The usual bayonet
N‘}l ’

tion given to all privat ccustom them to the

lance of the weapon and %ach the necessary
This, however, is not For the training of{g
but must be suppleme by practice in narrow

against living oppoflents.§ In trench warfare bombers  will
fight in inclosed ag§} narrow spaces. where sho actifs are
impossible. Methgfls ayonet fighting similar to se of

a swordsman are required, with a perfeet com
hands and feet. Practice is designed to deve

speed at close quarters. Contests should ghe anged be-
tween men of the bombing squad; and the miist profcient men

should be selected as bayonet men.

VIII. HOW TO TRAIN BOMBERS AND SELECT BOMBERS.

Privates must be trained to throw grenades while standing,
kneeling or in a prone position; the last position is very im-
portant in combat from shell-crater to shell-crater and requires
particularly skilful physical training..
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Fig. 7. Training Field for Bombers.
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The training éomprises three different phases:
FIRST PHASE—Physical Training and Exercise in Throwing
Dummy Grenades. ’

Requirements:
1. Accuracy.

2. nge. .
Accuraclﬂffbe first considered. Accuracy permits one
to obtain ndaxi results with minimum consumation of gren-

ades. It f major importance owing to the difficulty of -
obtaining suppMes during combat.

An increase 4of range comes natugflly by daily training.

The 4d t plans of these phyBi aining are as fol-
lows:

( wing in an open ﬁeldN. 7.

n dummy trenches 3 feet widg placed in echelon a
di es of 10 to 70 yards.

(b) n objeetive which mal from.1 to 3 yards apart

closedl in these dummy trenclgg b flags.
On trench elements, ning posts, dug-out entrances, N

ther trench or another a rench over an open §
averses, or over the an approach trench
(D) Throwing from shell-crater into a tren r into
another shell-crater.
(B) ZResults to obtai¥

aified:

1. Throwing f&istance; at least 30 yN

2. Throwing with accuracy and speed; 6 Yer min-
ute on a square target two yards on one side pla. orizontally
at thirty yards from starting point.

SBECOND PHASE.—Training of bombers A wing Live
Grenades. i

This throwing must be preceded by training with dummy
grenades such as tin cans filled- with sand and adjusted with
‘‘gtoppers’’ and ‘‘primer-plugs.’’

The following precautions must be taken in throwing live
grenades:

Throwing from a t or approach trench into
nches.
& C) Throwing from a trench, or approach trench in v
orner
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(A) See that the fuses are properly adjusted to the gren-
ades.

Special care also that:

...(a) The detonagor is wel] fixed.

™
(b) The mou ¢ air-hole is open.

(e) The loem is not rusty.

(d) The of¥the releasing lever @lasped to the

lug.
(e) Thy

uSE®Ty really there. o,
f) afety pin is in readi nd the extrémities
sufficiently n. -
(BMat the primer-plugs solidly adjusted to the \
gre L 4
. e the detonators space in thé¥ explosive by boringO

a small piece of ww

(C) See that the bomber when throwing the
ade. Even the instructor mus ve away and leave the bom
to himself. The instructgff mustpot permit the men to throw
the grenades all at the 2 _time unless there is pro
by traverses.

e wit

(D) Do not pick up and throw a grenade whicly haQfailed
to explode. Destroy it at once according to indi
on appendix 1.
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(B) See that the primer-plug is never hammered more than
once on one gremade. After a live grenade is hammered it
should be thrown immediately.

(F) The throwing of live grenades must be done under the

supervision company officers. But bombing officers should
be present Weg the throwing to oversee and correet errors.

THIRD PHASE*-Tactical Instruction for the Squad or Group
of Bombe

aptry® men should receiveflsufficient instruetion to

enablg p pass readily and quicftly e status of grenade
comba pecial instruction giv%renade squads should

enable TPw® carry out any of the sp technical operations

ch grenade fighting is smtable A

MMgthe men have recei d a orough training in
dividu instruction preseribe ab e, the necessary te\
W ill be secured by sq raining.
L/

*See appendix III for work cOncerning the executx

N test for throwing gw

S

Q
~/
S
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Instruction of ‘‘Select Bombers.’’—In addition to the in-
struction given to all men of the bombing squad expert bom-
bers receive a special course and follow a more thorough train- ;
ing. This special course comprises: :

1. The making up of explosive charges.

2. The making pf dummy grenades.

3. TUtilization Mn grenades and detonators.
4. The use oféftren ortars of low power.

The special mf the course for expert bombers is to
make expert throw ith confidence in their skill; to provide

men capable of orggnizing a grenade com}fat and carrying it
to a successfé tcome; and to provid ders among the
men to serv, mples to be imitated t comrades.
L/METHODS OF THROWRG.
The bgmb@rs may occupy, during battle, garious positions.
They throw grenades into the gPpragch trench longitud-

inally or ertSgy at right angles or o :
to meet thesg different conditions sReei ethods of grenade
W8ds have been derived \
approved in the French

thro aye been adopted. Thesg
from the tish method and havg

2?7 of April 7. 1916. b
s of instruction of t

re in ““Combat a la g
T ethod of throwing is the
ombe It is of vital importance ghat the instructor paj
stant and rigorous atte hi
me

the principles of
Careful observation to inSWuction concerning me,

of priming and throwing, ly to each type, sho
given.

Execute the operation Jf ching rapidly but without pre,
cipitation (on an avera 2 seconds, in the cadencew
time).

(A) Throwing Along the Approach Trench Len o

(a) FIRST METHOD. Throwing the grenadeat tH§ same
time balancing the body without taking a run.

Initial Position (Fig. 8).—Aim at the objectiye he ex-
tended left arm with the grenade in the right hand and the
right arm falling naturally by the side. The shoulder, the
extended left arm, and the objective should be in the same
vertical plane.*

First Motion. (Fig. 9).—Left arm forward held in the di-
rection of the objective. Carry the grenade near the left hand.
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Second Motion. (Fig. 10).—Raise left arm and extend in the
direction of the objective. Describe a semi-circle with the
right arm until in a vertical plane. Balance the body laterally
bending the right leg and stretching the left leg forward el-
evating it from the ground. Follow the grenade with the eye
so as not fp strike side of the trench. Stretch the left leg,

Fid 8

» left heel or foot fr e ground. All the weig]
1ody should rest on the rig

Third Motion. (Fig. 11).—Cast the eyes at the objg
. At the aiming point, i wiffg from a trench.
Fourth Motion. (Eig 12)—~With the right arm

arc of cirele in a ve Plane, the right shoulder
following the movemeé of the arm, extending the

and bending the JEft knQe. The left arm is swept vi y rously
downward and b ard, following the left shw(l)lich is
sharply ‘‘refused.’’

$inish with thé entire weight of the b e throw.
ReTease the grenade while executing a twist the trunk to

*During instruetion, place the private facing the objective.

At the command:

*‘To throw a grenade.’’

‘‘Get ready.’’ .
~ Exccute right face, carry the right foot to the right of the
left foot and raise the left arm in the direction of the objective,
palm downward.
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the left, right shoulder on a line with left shoulder. Turn on
the right toe at the time of twisting the trunk.

N.B.—The grenade thrown under these con- J
ditions should fly in the direction in which the
left arm was pointed, and the maximum range

should be obtained.p The right arm acts like a
catapult,
; ime of the throwing is
sibout tWo seconds, (two mo-
: wr dgecond).
e (bly SECOND METHOD,

? N owing the grenade at
; time balancing the
taking a ran.—The 1

e of throwing is similar
the preceding one with 1l|in.

one addition. At thg 1 W e
ning of fourth mo Y
thrower hops on his r .
4 Fig 19 \

The range is thus i

from 3 to 5 yar
#1g Across an Appro: nch., (Fig. 13 to 1B). L/
ST METHOD.—Throwi dith out-stretehed arm.

Fndti osition.—Facing the wall of g treneh exeeute a righ
face carry the right footwmln of the left foot,

Fig. 13 .
Fig. 14
First Motion.—Incline the trunk downward and to the left
and while in this position ignite the grenade.
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Second Motion. (Fig. 13).—Carry the right arm in an out-
stretched position to the rear. Follow the grenade with the

eye.

Fig. 15

Mrd Motion.—Aim ag t objective, .

4.—With the right arm

ourth Motion. (Fig
the are of a circle in a jcal plane; release th

Fig. 17 Fig. 18

while executing a twist of the trunk to the left. Turn on the
right to and allow the left arm to follow the movement of the

body.
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the entrance of which is masked. And if one goes forward too
rapidly the enemy comes out and attacks you in the
rear. (Fig. 34).

4. erify fthe construction of the’. Sometimes the
ndbadgs on a platfo, ade of planks or rifles,
ridge. The sandba er the platform can be N
without causing the sandbags to slide. (Fi
e enemy take out these san®ags while the watch

over the top of th@de. ]

Fig. 34. Fig. 35
5. Upon meeting a transversal trench, throw a few gre-
nades on all sides (in bl and b2) in series of three grgnades.
(Fig. 30). '
Explore this transversal trench and build barricades and
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keep them guarded, if the order has not been given to con-
tinue through these transversal trenches. When the enemy has
gained ‘‘fire superiority,’’ the terrain must be held by step
by step progress until ‘‘fire superiority’’ is regained. Then
increase the barrage fire to hinder the advance of the enemy,
and defendpthe barrage, either in the approach trench itself,
r near the aforesaid trench, (Fig. 42). All bombers
rapidly construct an improvised barrage, back

of which they Will give all resistance possible. In the mean-
while tMp of workers will construct @ permanent bar-

Fig. 35b

rage, about 50 yar the rear. Then the sec of the
trench, between the t barricades, should be filled, but it
is, however, necegiary to ‘throw into the old oachfftrench,
‘‘chevaux de frjfesjgyi‘Brun spirals,’”’ ‘‘barbe ife,’’ etc.
The new parapets are torn down, (Fig.

enemy works with difficulty, and cannot ea pproach the
‘‘sap’’ and can only launch ‘‘counter attagks’NGn the open.

As soon as the barricade is finished, i rotectfon is in the
hands of auto-riflemen, reinforced by ajfe mbers and if
need be, rifle-grenade men. (Fig. 36).

Means used to regain ‘‘fire superiority’’ consists in drawing
the enemy into an ambuscade, and pit against him a larger
number of throwers. .

8. Preparation for an Assault on a Hostil Trench.

An assault is usually a combined action executed under
eover of a powerful artillery fire. But sometimes a part of
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XIII. Nomenclature and Technical Use.
A. BXPLOSIVE GRENADES.
1. Fuse Grenades {defensive %Grenade Model 1915 F1

Grenade Model C. F.
offensive Grenade Model 1915 O, F

2. Percussion . Used only for trench mortars.
1. Grenade 1915 F.1.
Consists of cas on oval shaped body with exterior

serrations to f% fragmentation.
The primer-plug is screwed

into thef body.

Prim in use are as fol-
lows:

Me rimer model 1915.
_ Autom®ig, primer, model
1016, B.
' seodhd is intended to

@- the first.
ANSM ot

1 Primer, Model
915. (Fig. 44).

tonator. At its upp
an  igniting  outfit
sisting of two con
tubes sliding one over t
other., At the bgitom
the upper tube a TRgi
piece; on the extreme e

SO
O LT T
-

d

T 3
IO

the striker.

A cap or ghindle Tssures
protection t ighter.

2. ldghting.—Take the

grenade with the right hand,

withdrawing the cap. Strike

the upper tube against a

Fig. 44. hard object, releasing it im-
mediately.

The burning of the primer lights the fuse which burns

~

Description.~—It  coxy L 4
of a lead and tin t
e lower end of which

low fuse covered with

.
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primer is transmitted to the fuse through the central-eanal of
the anvil, and produces the explosion of the detonator and of
the grenade. A protecting cover (10) is fastened to the body

‘ with waterproof coating for
19 the striker and keeps the

primer from being affected by
humidity.

7 11, joint; 12, spring buffer.
8_] 6 2 Lighting:

1. Take the grenade in the
4y — right Mland, and strike head of
{ stri a hard object or on
§5— the &ody another grenade
hel%t hand. This shock
12 ignites grenade and smoke

is admijtted through the air
i1 the cork.

pfter the shoek, thro

nade without switchi\
Om one hand to the other.
Chrow the grenade even if S
same should per chance
guiit smoke.
4. Remarks.
Total weight of t
grenade, 1 1b, 4 ou

Charge of exp®
ounces.

Length of burging, 4fto o
seconds.

Grenades are ted al-
ready loaded a rimed, in
cascs of 20.

S

Never u the" grenades
beforehand o avoid the
Fig. *50. air-hole being ‘closed up.

2. Uncovered grenades, in trenches, and not used, will be
recovered and sent to the ‘‘Parcs des Grandes Unites,’’ to be
«estroyed. .
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3. Be careful, before each throwing exercise to examine the

condition of grenades, especially see that the air-hole is not
blocked.

4. The forming of barrage fire with C. F. grenades is the
same as with F1 _grenades. v
3. Offensive e, Model 1915, O. F. (Fig. 51 and 52).

1. Descriptibn,—AWoid shaped tin body, 0.118 inches thick.
Use the samewplug as for F1 grenades, (metal primer or
automatic primer).

ﬁfl’n pin
&)riker

N

Fig. 51. A Fig. 52.

2. Lighting.—The O. F. grenade is lit and thro by the
same method as the F1, as it is provided with t§ same Yighter.

3. Remarks. 1. Total weight of the loaded a primedt
grenade, about one-half pound.

Charge of explosive, 5 ounces.

Length of burning, 5 to 6 seconds.

Shipment in separate cases, 200 grenades or 500 primer plugs.

All soldiers must be able to make a defemsive barrage at
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35 yards distance at an average of 1 man cach 10 yards
interval with O. F. grenades. .

General Remarks on Fuse Gremades.

Tt sometimes happens that the explosion of a fuse grenade
will not occuyr at the normal time (5 to 7 seconds). For pur-
poses of instruction it
is best to wait 12 to
15 seconds before
coming to a conclu-
sion of a misfire.
These delays are
enerally caused by
o thorough erimp-
ing of the detonator
on the time fuse.

iz: This erimping havi
Visd broken the train ¢
3 umn of powder of #he ’
2 fuse and the fireagp-
Mu"“ ! stead of being tran
Iproepit || mitted rapidly by the
! powder, it is s ¥
i
[}

by the
vecausing

g

,‘-_-___
BRE
gy A

(B) 8 , In-
toxica Tear-
producing
Little non-in
toxieati enades
. wh nent in-
Fig. 53. gredie are, chlor-

idg/ broWine, anhy-

dride of sulphur and nitric acids, but can re closed or poorly
ventilated areas untenable.

Suffocating grenades are composed of formic acid, benzyle
bromide, and bromacetone.

It is necessary to use them cautiously and judiciously to

compel the enemy to evacuate his dug-outs, and various places
of shelter.
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I. Suffocating Grenade, Model 1916. (Fig. 53).

1. Description.—Oval shape, made of lead, the primer plug
or automatic lighter model 1916 of the grenade F1. The de-
tonator is in fact the only explosive.

2. Ligh .—Epr igniting see model F1. Can be thrown
40 yards withoutfdanger in an open field.

. throwing against wind, which would
cause the retun&fs

ocating vapors.

Az - -F\/' ].]/ym;‘m’r[;'lllg

Total weight, 14 ounces.
. Transported in cases of 25, all loaded. Automatic plugs are
carried separately.

Weight of special liquid, 7 ounces.

Total weight, Approximately 14 ounces.

Average range, 30 to 40 yards.
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O. Lighting Incendiary and Smoke-Producing Grenades.
I. Lighting Grenades. (Fig. 54).
To illuminate the fleld in a close attack, to surprise an au-
dacious patrol. -

. Thgse weapons are composed of a eardboard rocket, 2.5 inches
in diameter, weiht, 9 ounces. with a time fuse with its ex-
crimped in a brass tube, containing a phos-

The grenade is filled with

o/ ely cap an iuminating chemical com-
? posel of magnesium powder or
Frimer of ipum and iron sesqui-.

__Frrin . oxide. pz}per.is v'a.rnished
" rou 9{ eﬁ’g bN‘he lighting is made

Time /' we

-..\'\\"\“.

within a radius of 20 yards.
II. Incendiary Grey

To igmite combustil
jects, sufficiently dr :
rifle range from , bu-

shes, underbrushes; The

debris is used by the pers

up of trenches to set fire to

shelters, and to itered

Fig. 55. personnel. Thus a s e pro-

i _ ducing effec oduced.

They are composed of phosphorous, chloride of s r, gasoline
and petroleum.

(a) Incendiary Grenade, 1916 A.B. (Ol el), (Fig. 55).

1. Description.—It is at the same time incendiary . and
‘smoke-produsing. Spherical body, made of tin, porcussion metal
primer-plug. At the bottom of the central tube which holds
the lighting primer, place a small quantity of black powder,
which at the same time favors explosion of the spherical tin
body, and the lighting of the material which is made of
white phosphorus mixed with carbonized sulphur.

by a ®eratcher held in th i
eft hagnd. !
Nis rocket-grenade . .
¥n with the hand. It"il-
pifiates  very extensiN
or about a minute and a- half,

L 4
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2. Use.—For the igmiting and the throwing of this grenade
see grenades 1915 F1. )

Avoid throwing against the wind.
therefrom is very thick, and dense, but
forms an excellent screen, useful when
mask certain actigities.

The smoke emitting
not asphyxiating. It
launching attacks to

3. Detalls.—Total weight, 1 1b., 9
ounces.

Weight of special material, 1 lb.,
1 ounce.

Average rangeff25.t0 35 yards.
Avoid throwi ainst the wind.
Use for mopping up sMelters or to de-

fend barricade%the wind is fav-

prable.

(b) In y 4 Grenade  with
Automatic, : Model 1916
(New Mo

1. Degg Bi.—Composed of an

Loaded

body made of tin, same
gcating grenade 1916 mod
R white melted phosp

rus, and ntaining an automal
ligh 1918 B model without deto
ator. explosion of the grg

, by the aid of g cha
owder, contained in a tub®
the primer is screwed.

fe.—Same as the 4
grenade model 1916.

t: ]

3. Detalls.—Transported
of 50, already charged and
not unscrew the pri

Weight of special
Total weight, approximately 16 ounces.
Average range, 30 yards.

W Hses
pigled. Do
plug

ial, 11 oz.

(¢) Incendiary Cylindric Grenades., Model 1916. (Fig. 56).

1. Description.~Composed of a cylinder box, made of tin,
loaded with calorite (powder of aluminum substance.mlxed with
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2 Us_o.—Uncover the cylinder, placing it in a vertical posi-'
tion, primer upward, and ignite the priming fuse,.

3. Details.—The
standing on end, p

(b) Smoke Produn

(Fig. 68)

DA

2

y are earried to the troops in cases of 50,
rimer up, in 10 rows of five each.

cing Cylindric Grenades, Bouchet Type.

1. Description.—Composed of 3 card-
D0®rd eylinder, perforated on one end.
This cylinder contains 9 ounces of fu-

Oyttt ¥ igating mixture, composed of metal- -
1 ¥ SUTR | N 1 48815, trichloride of apffimony, chloride of
T ESYGMARE Y, aluminum and 40 o of combustible

material such as

Lighting is aﬁecha small time

P ) “ fuse, 6 inches long, gt the end of

sh5eh Py} which is a lighyBgpparatus, a small

9,4': N metal cap, degignated to protect the

;':i .],i fuse from humiity.

340, .aj At the ot extremity are 2 pieces

o ..,'; of the tim e notched in, in such

N8 B3 9 a way tha fuse is buried in th
’ s",:"" Skt upper layer o primer.

58 Db “The grégade igf13 inches long and 4 in.

A b -‘- ® In diameter? ighing 6 pounds.

’ ool length ing is about 214 min,

H}) gf‘ A parBfffed paper envelope covers the

) i whold/ andNenables the grenade to be
“1 ,,4-f exp several hours to rain. V
ik M ]

G

M 3 ' . UséX-Pull on end of oy
g M ) the covering tearing, uncove ¢
% 3wl L 3
ﬂlltMHﬁﬂ X grenade.

Fig. 58. Withdraw metallic cap, recover-

ing the primer. )
Lay grenade down, raising its upper end where air holes
are.
Light primer. )
i iti Y i trong wind, place
Under ordinary conditions, even In a 8
the grenades at intervals of 2 yards to obtain eloudy effeets.
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3. Usual information for the establishment of a plan for
replenishment:

(a) Replenishment by man power.
One carrier is able to carry 40 V. B.
grenades, weighing 42 pounds.

(b) Replenishment by mules,— A
mule ean carry 1 case of 100 grenades,
V. B.,, 114 pounds, divided into 2
loads or bfindles.

BTN

(e) P¥n§ghment of a company.
9| If one gan carries 40 V. B. grenades
in four ags (42 pounds), the re-
S plemshment the company will pe
shedy by four men making

B This replenishme
ss, upon the occupation of

cven in the course of the af*
if no strong point is encounteredy

ers issued is llmltEd by thei weight
and the limitations unition
supply. The V. B. gre has the

advantage that it 1 y cumber-
some and that 1t d by means
of the ordinary rtridge.

II. Descripti g. 67a).—The

V. B. grenade 18 thro with the aid
of a discharger ‘‘tromblon,’’ fitted on

Fig. 67a. an infantry rifle, using service cart-
ridges. This discharger is a cast piece of steel adjusted to
the muzzle of the rifle. It has an opening permitting the
space for the front sight. The grenade is a fuse typed steel
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precautions must be taken to have the access of rifle ranges
sufficiently long enough to have a minimum range of 5,000
yards, so as to avoid accidents.

A blank cartridge loaded with B N 3 F powder can be
used to fire a R. G. To obtain similar results as with the
ordinary cartridgg the plunger must be set at 45 degrees.

II. THE REL D. R. AND ITS GRENADE.
Fig 68 and 69).
This grenadegdiffers from the V B on the following points:
It fits onto a ndrel’’ instead of being put into a dis-

charger. It has a_percussion fuse. It i fired by a special
blank cartgp ifstead of an ordinar, all cartridge. It

4

s 805281770 K

Fig. 68. Fig. 69.
is more cumbersome ,but has twice the range and is more effec-
tive. It has a cast-iron body. elongated toward the front by
a wooden ogive and 2 fuse and toward the rear by a swaged
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acting under the pressure of its spring, moves forward out
of the body together with the nose of the fuse, At the same
time the needle pellet spring pulls up the needle into the firing
position. .

2. The striker pellet is prevented by its spring from being
driven back onto the cap until impaect.

II. Use: _

1. Unscrew pl eans of the key, pull the two-pronged
safety pin from the fuSe, and screw the fuse in slowly and
carefully by mea the key .

2. Lower the grenade carefully into the barrel.
3. Insert 3 gl cartridge in the bree

at the required elevdtion.

seless: Unscrew fuse from hnade.

To ren

IoI. . L 4

1. A n rifle, 98 or 88.05 offly cal) be used.

2. Care myst be taken that the Frenadg is not dropped, es-
PGCiaWe ail rod, as then it j e to become “‘live,’’
and will efore detonate on firi It should be carried head

up y the grenade, not e rod.
3. e special rifle grenade ca e must be used, and
cas ball cartridge.
Asm:
ar.

ail rods which jam oWen being placed inthe
ust not be used, and «no ce is to be employ

5. Damp tail rods shou ied before use. Al
should be firmly screwed in.
Warning: Grenades wigh livé§fuses should not be , fired o
touched. They are ea ecognizable, as the nose

fuse will be found sticMing (compare figs. left

and ri .
Grenades in this condition should be destroyed as s 8-
sible. .
6. Weight, about 2 pounds.

7. Maximum mean range: 380.yards.

General Remarks.—Non-exploded grenades must not
ed up; they must be destroyed immediately.

pick-

8. NEW GERMAN RIFLE GRENADES.

A rifle grenade similar to the French Grenade is now in
process of manufacture; and will soon be used at the front.

T

L 4
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As per information gathered from a deserter, asphyxiating
grenades were issued to his regiment, and are 3 times as large
as the oval shaped grenade, at the same time very light and
also containing tear producing gases.

GERMAN SMALL THROWING MORTARS.

1. The rmans were the first to use trench mortars for
throwing inds of grenades at long distances. The power
of projection g obtained by the temsion of a spring:

The G mortar had a range of 90 yards.

The Simon rtar had a range of 300 yards.
Latepgthe @ermans constructed all mortars, manned by
crews antrymen. The propulEiOgis obtained either by

spring, compressed 2ir or gds pressure from the
of a charge of powd\r
arge and mine throwing engines are called ‘‘minneuwe
f L/
N Medium strength’’ mqftars Wre used like the minx&
werfer, 'to complete destructi§n beggn by the Artillery.
Thegf are two models (1915 a 9#6). Both (Granatenwelm
n 8 throw the same gre (model 19135) (Tourterelle), and

d one that has just 'put into use. 8
Model 1916 deserves specis

gention and descriptio
(A) GRENADE THBWMODEL 1916 (G -

WER 1916) (Fig. 75).
Throwing the na Model 1915 called ‘‘Tourterell®¥’’
Fig. 76).

The ‘‘GranatenWerfer ¥ or ‘‘grenade throwezrs'’ use® by the

Germans, in trench warfare, as trench mortar eir per-
fect mobility enables them to use these in ope arfare.
Our enemies have two models: 1915 mgdel an® 1916: the

latter is much lighter and easier to h Both fire a
serrated grenade, having at its head a long instalitaneous per-
cussion fuse, and at its base, a tube with three tiny wing-
shaped projections.

They throw a smokeless powder grenade.
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The grenade thrower, Model 1916, complete, weight but 80
1bs.

48 pounds for the apparatus thrower.
32 pounds for the platform.

Tai/with
Srde-preces

Fig. 75.°
From whence easy changes of positions are possible, the
ghelter of the mortar, when the position of the piece is defin-
‘jitely located. The grenade thrower is carried around with
the use of only one hand.
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1. Description.—(Fig. 75). The mortar is composed of:

The throwing apparatus.

The platform.

The apparatus for throwing comprises:

The projection rod.

The pivot jblock with securing parts.

o{cl;f. th graduated (sighted) arch and an aiming
n ' o

The plWonsists of:
A baord witBrecoil checking axle spade at the head.

ppat d.id: with a watch fronf{ knurled, on 3 pivot on

ection rod the following.
-- flg of an immovable :.Hathe striker.
of the rod from the percussion hammer,
wering the lever of t@n us, a ramp brings K
perc hammer backwards.

echanism is at the 1 nd at the safety lex
he lever is brought g e safety pin is affecte
- mmer, take care to:

an e mechanism is coc
1. To take shelter (very impOrtant to stay under p
sp¥inters from the cartrigge slegte rebound as far as 10Ngarg#.
2. Work the trigger by s of the lanyard. elease
15 made as soon as rocjud 8 place, independent sway
of the spring.

After firing the d an indicator rod will show slightly,
projecting from t eylimler pin. The appe ce this

o release the percussid®

indicates that the ism is unloaded.

II. Projectile. (Fig. 76).—The grenade mo ‘“Tour-
terelle) is composed of a grenade body (1) o iable cast-
iron with a grasping rail (7) at the head w is a com-

partment (5) for throwing cartridge (6).
The percussion fuse consists of:

A fuse case (8), which has a compartment at the bottom (3)
for a detonator (4) above and over this detonator a relay wax
plug (13) in a sliding plunger sleeve, carrying a strikor (9)
away from the primer (11) by the aid of a spring (10). A
screwed plug (16) protects the primer,
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A safety pin (15) prevents all premature percussion .

The projecting cartridge (6) resembles that of the infantry
rifle model 1898 (bullet extracted), holding 3 grains, 2 of
powder. )

IOI. Equipment and Percussion,—During transportation, the
grenade has a fuge attacked, but the detonator is not in its

o compartment (3). The priming is
- /i done only by order and when an
5 attack is expected.

The bolt pin is taken off only
when the grengde is placed on the
projection ro

The explodive 1 type of am-
monia nitr nd tolite.

For thrt%he grenade is

placed on the prgjection rod, cased

in the gfaSPipg tail, the end of
the ro in contact with
the hea e cartridge.

(see above) the

Whg g,

: hammer, freed, strikes
pin which .strikes t
gegap the powder is lit, a

the gas grithout 'emitting on t

8 f tlfe rod, pushes the grengde
whie thrown. out of the rd0
gation of the same
IV Maneuvers of mew
onsists of the followj era-

tions:

o i

Fig. 76 (a) Installing the plat: . On

the ground, the end of the plank in the grom e in
m

front, level and horizontal; platform must be i e dur-
ing the firing. _

(b) Place apparatus for throwing.—Place on platform in
order that the front end is exactly inserted into the buffet-
‘disk. The clamp of this disk is in the hollow of the frame.

(¢) Aiming at a target.—Turn apparatus on a pivot the
same time as the tappet disk so as to aim directly at the
target.

AT



114

(d)
(e)
(69)]
(&)
(h)
(k)
()
(m)
V.
i8 frg

Radjus of 3 to 5 yards.

%nce of 50 yards.
. Tactical Un.—TQanatenwerfers" are installedy
mall saps behind th line; fired from an u vaged
y

osition, and can look for pMSggction against fire fro

tillery, only by changing places. They are separa
each other a distance rds.
During an attack, the rantenwerfers’’ are ght to
3 i 24

Grenade Warfare

To aim high-~—Qive angle of fire.

Load, and place on ‘‘Safety.’’

Pass lanyard clasp through peephole of the trigger.
Place grenade, already primed, on projection rod. ’

Detgeh safety pin from fuse.
Ll&éafety notch.
Take 8 er.

the trigger with the lanyard.

Distance and precision in .—The maximum distance
% 450 yards.

um distance is from@50 5 yards.

ge sghedules apply to 2 kNﬁring:

curved firing, which extends frod¥ 50 yards to 300 yards.

giving a flat trajectory 0 9ards to 300 yards.
gards width of fligh Bich all shots go:

They

mortars,

(B) NEW GERMAN GRENADE T .
As per information received from the BritisRgArmy, a new
rapit

grenade thrower, (Granatschnelleverfer),
throwers,”’ has been recently put into us,

A smooth bored gun loaded from the
- Caliber: 39mm. .

Range: Minimum, 650 yards.

Loaded from the breech by means of a 6 shot automatic
loader, easily manipulated with the hands.

the front with mach and light ‘‘minenw
are attached to the nd assault crew.
In 1916, eachm regimental troop had two these

re grenade
‘¢ Pritz.’”
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(5). Quick enough to give good results when not confine:l
and slow enough to give good results when confined.

(6). Counvenient in form and consistency for packing and
loading and for making up charges of different weights.

The third and fourth of the above requirements are antagon-
istic and mugl be compromised. : :

Genc<ral ature.—
'A) MIXED POWDERS
- (a). Nitrated . Powders.
1. Ammonal —(Shills British grenagles explosive). An ex-
cellent egplosiv®, and non-semsitive shocks. Largely used

3 >
@ he most powerful explgsives known, and has, in a
Ngggfiany of the most impor equisites for military

use. \
position is: )
Nitrate of Ammonium
luminum Powder -

Vharmal Powder _____3 : 5 \
, GooW fragmentation, give ¢ smoke, and offers good re-

e to dampness. Is {etgflated by the aid of ‘a
osive and does not light oMggat a high temperatur
A German ‘‘ovides’’ grenadepexplosives.

Its composition is:
Black powder g o 65.8
B Byryta nitrate - e~ 8.9
Perchlorate of P sium —_________ -au-20.8%
Aluminjum phwder B - oo 5%

The chlorate m is decomposed by the ¥ ex-
plosive, which produces this black powder, and everal
charges of petards in line connected by detonati ses. The

powder lights by mere contact with a bédy ,in iition and
thus does away with the fuse of a detonato .
3. Explosives for Cylindrical hand gre ith handle

and German rifle grenade. (1913 and 1914).
Composed of— !

Nitrate of ammonia — . . ... 8%
Trinitrotoluol (T. N. T.) . ___._ 15%
Dynamite oo . %

The two latter bodies increase the explosive power of the
former.

r

- s
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Explosive is very sensitive to shock, sensitive to low temp-
erature, <detonates by aid of wave explosive.

(b) Chlorated Powders.

Chlorates used are in general, potassium chlorates, some-
times sodium chlorates. Explosives most f: equently used ' are
the ‘‘cheddites.’”” In these explosives the chlorate is rendered
less sensitive to glocks by enveloping same in & greasy animal
or vegetable m reviously colored, and a nitrated deriv-
ative is sometdmes ded.

Cheddites ar%ive:
1. To dampness.

3. To vjo hocks ) ’

They lig Bing small flames, %detonnting, but
detonate violowid# if they are pulled up a Pallice Catas-
trophe)

Do ect metals and detona e the influence of
wave exp R

There are gwo cheddites in use i .

Oanosed of : )

nonitronaphtalenc _ 4. 8 . _.____ 12%

Chlorate of potassiunl e f--comeeoean-

Vaseline oo . 3%
Glycerine or palafffgé F-—meo oo o.o %
The latter is the most pop and more commonly use

loading French grenadesgon ac®unt of its faeility of fabno
. tion, and its inexpensiv
Cheddites detonate very pooMy if piled up.

Mstor Oil oo g 8% .
Chlorate of potassium --_ —gg-----o---- 80%
The Wther is composed of:
i nw 90%

Germans use for the loading of their “Lontioula ade’’
an explosives which is similar to a French paraffi ddlto
Composed of:
Chlorate of potassmm _______________ At
Dinitrotolene oo ___ 10%
Paraffine —cceeecoomoo- e 129

In more recent fabrication of grenades pamﬂ’me has been
substituted by sawdust.
Chlorate of potassium ool . 72.5%
Trinitrotolene ---_______ Y 18.5%
Sawdust e 8.7%
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(C). Perchlorated Powders.
Of these mixtures, the most frequently used is what is ealled
a ‘‘blue explosive.’’ |

» Ver,y popularly ‘used for loading bombs or trench mortars ‘
58.7

Composed pf: : )
A

Other w explosives exist, but we will mention only

those for loadMg of machines for wyarfare.
&) ocnemicaly Pr Powders
(a afic nitrated substance:

pllulose, (Cotton ‘PON French; Gun Cotton

he cofpon cellulose with nik
Burns instantaneously” in

ue. When dry it de

>

e is obtained by treating

modern smokeless po s are chiefly composed g
llulose. They have been ma onsistent, rendered I

ite to shocks, and do ngt brealy up when mixing nitro-
with the gelatin.
Nitro-celloses used

of nitrification is:

nl
B8 seng
uloge

ided into 3 classes. T egree

2, (Designating Cotton Powde

C. P, C. P. 1, orpC. .

The French (B) der s made of C. P., dissw mix-
ture of sulphuric ‘tgiklcohol and non-dissolvable .20,

German powder is a mixture of C. P. 1, a 2, both
dissolved in acetic ether.

British, Americarn and Italian powders az a ture of C.
P. I. and C. P. 2, and nitro-glycerin dissol in acetone.

These powders resist shocks and are lesd sen e to damp-
ness than black powders.

They light in exposed atmosphere without detonating, giv-
ing off little smoke and leaving little residue.

They detonate in enclosed vessels.
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2. Nitro-Glycerine.

Obtained by treating glycerin with nitric acid.

Detonate by shock and is very inconsistent. It fuzes at
high temperature.

To utilize same, it has to be absorbed by a porous material.
Either inactive, ggand or broken brick.

Or active, pi rosin, nitro-cellulose, nitrates.

Dynamite.—Byna consists of a grannular ball usually
called dope i e trade, partly saturated with nitro-glycerin.
Dynamites mmd aceording to the percentage by weight
of the nitro-glycer;n contained at 75% Jynamite, 60% dyna-
mite, ete.

be an inert substance &avi o function ex-

cept as a iclg/ for the glycerin or i be, and usaully is,
a combygh Substance contributing mhemical reaction
and i mg the strength and characte ey of the explosion.
Dopes is kind are usually nitrg rodlum or potassium.
All AméNggn dynamites are of t

ed tar by distillation\

(phe and benzol) treated itric aecid, gives a who 8

8t frequent in use are picri®®acid and trinitrotol

1. Melinite. (Picric Aw
8 not detonate easily by s , but detonates at thg @ :
& :1

of 7600 yards per secon the influence of ecop
explosive, and the breaki ects are very consideraD

2. Triton or Trinitrgtolueify or Trinitrotoluol or Trotyl
Resists more to sh han melinite. Is advanWo
melinite in that whef co in contact with metals it"Woes

form picrates which are resistive to shock.
Known in France as ‘*Tolite.”” Called T. N.
American grenades are loaded with T. N, T
Is made by the successive nitratior of tolu coal tar
derivative. It is a neutral compound, very stable of great
strength, yet highly insensitible.
3. Jovite.—An American powder of this class secems to
come as near meeting all military requirements as any ex-
plosive now known. It is unalfected by heat, cold, concussion,

LA merica.
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or water. The gases of explosion are less deleterious than those
of dynamite and produce no headaches.

Jovite may be had of strength equal to 20, 40 and 60%
dynamite. , .

Note.—Nevertheless the most successful military explosives
thus far introduced belongs in this class pieric powders, for ex-
ample, the Fffench melinite, the English lyddite, the American
Triton or Tfeggl or T. N. T., the Austrian ccrasite, the Jap-

anese Shindge, a thers.
‘ C. BLACK POWDER.
The series by mention of black powder composed of:
Coal
Sulp

Vv onsigtent and regular, \] .

I apidity of combustion is univerS®lly proporiional, ac-
cor, to size of grains. No breakigg power, giving onl
methgifical results only well rg cq Black powder was us
for load French and German @ hl grenades, which gréh-

%deWOger existt. \
II. F FORKS, *

ic term for primers, fflse, Mletonators and any pyroteg
ns of communicating fir

ignite an explosive, that is to say to produce a d @
sition, parts of it must aisgfl at a fixed temperature®
his is done:

I. By lighting a pa W ¢ explosive and favor leva-
tion of the temperature % the pressure of ramming.

JI. Or by a shogk. e shaking brought out by the
shock on the molec composes them and they t lode.
Their explosion gives a si®k to the neighborin olecules and

the phenomena continues.

The explosion spreads at various speeds,
explosives. This speed is called ‘‘corrugate
ive.”’ .

Shock can be brought about mechanically explosive.

The artifices are set in motion by means of a lighter com-
posed of fulminate of mercury. This lighter is called the

.

*Or artifices.
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. fulminate lighter or detonator. Fire is carried to the detonator
by a time fuse, being lit by an igniter.

The detonator may be ignited by shock, the shock being given
by a percussion plug.

1. Datonation.—A brass tube filled with the following com-

position:
Fulmi of Mercury —eemceoeeooo- O gr3
Pulvdrise elinite e oo O gr3
: Compgessed Melinite -comooeeaooooo O gr3 -
Fulminate m sensitive to shock, the slightest friction

causes it to detogate. It detonates afffa comparatively low

temperat egrees F.)
Breaks Fulminate must be handled Wwith exceptional

ecagion, '
ford or SBafety fuse is usedmite the fulminate.

o
It co gof a powder thread wrapped withh a waterproof tay®
a douB rapping or double tape d. This fuse may be

used in W& holes, but for under 1se it should have a

continuousprubber coating. \
Mburns at an avera te of 3 ft. per minute, but
he e s not regular and w te is important the rate N
b g should be tested.
3§ Igniters.—The fuse is lit citi®r by direct contact

burniffg body, by lighter, by tife Ruggieri igniter, ten
tation method.

All igniters contain a g pmamount of fulminate c-
ury, a body, designed to c% this fulminate to light en
glass) either by frictiop an®y help of a black gun pow
to transmit the fire.

4. Percussion Plug, the detonator is put into on
by shock, a metallic pointed stem is attached to t the
fulminate, and can be violently thrown on the ful e when

the time arrives to cause the lighting of the detgnat

6. Detonating Cord.—This cord is a lead tulg _about’0.2 of
an inch in diameter, filled with triton. The for« not be
set off by frietion, fire, or any ordinary shock. It requires a
blasting cap properly attached to it to detonate it but when it
is once set off the explosive wave travels throughout its length
with such rapidity (6500 yards per second) as to be practically
instantaneous. Such extreme care is necessary to obtain success





