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GAS MANUAL

PART i

USE OF GAS BY GAS TROOPS
INTRODUCTION.,

J.. The development of the use of chemicals in modern war-
r@¢ has resulted not only in the introduetion of new weapons
{ 'mthuds‘ but also in the employment of gas troops. The
tence already gained is sufficient to fix the field in which
ok tmups can operate most effectively and point out the gen-
gl principles underlying the most ady antageous use of the
pons with which they are armed. Because of the highly
nical nature of this service, troops engaged in it should be
peially trained and equipped. Because of the bard physical
bor required, the personnel should be of specially good phy-
1{LEp
- Withoul attempting any refined analysis, the chemicals
¢ used in warfare may be divided into four general elasses.
_ﬁ class comprises chemicals which, when breathed vr brought
0 contacl wilh the hunman lmd"., produce fatal or incapacit-
ng results. Another comprises those used for purposes of
ception or concenlment. The third comprises incendiary
ents, The fourth comprises high explosives.
. The use of these malerials has brought about the per-
._.r.lg of three mew weapons, the Slokes tremch mortar, the
vens projector and the gas cylinder. The two former are
1 pl:'l for the projection of bombs or drums eantﬂ_mmg chemi-
5. The projectile for Stekes lrench mortars is usually called
mb, while thal of Lhe Livens projector is usually ealled
um. The eylinder is wsed exclusively for the projection
H-S clonds. Stokes mortar bombs may contain any of the
classes of chemical agents, but in general the Livens pro-
| deetor is limited to agents of the first and fourth classes only.
- 4. It is the purpose of this hand book to present in concise
form the principles underlying the proper organization and
:’.5._ ipment of troops for this service, the nature of the weapons
‘themical agents which they employ, and what experience
15 shown (o be the mosl satisfactory use of such troops and
Ve I0ns.,

e v
ey = E.:'-* .'.".l.-' lalgi]

Tpe i}
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ORGANIZATION OF GAS REGIMENT.

D. Gas troops are Army troops, one regiment per Army hay-
ing been authorized. Their baltalions and companies are at-
tached to Corps and Divisions as reuired by the nature of the
operations contemplated. As a rule, a unit smaller than i
company should never be attached to a Division, nor a unit
smaller than a batlalion te any Army Corps.

Gas regiments as now authorized consist of six battalions of
three companies each, with a total of 210 officers and 4,873 en-
listed men, as shown in the organization table oppesite.

Of the six battalions five are combat battalions and one a
veplacement battalion. This is made necessary by the technica)
nature of the work, and the necessity of replacing casualties
with trained personnel.

REGIMENTAL HEADQUARTERS.,

6. The organization of the Regimental Headquarters follows
that of the Special Engineer Regiments, organized for the em-
ergency ,except that a lieutenant colonel is provided for each
two battalions and an additional first lieutenant is authorized
as assisiant adjutant. Fig. 1 (see Appendix) shows the normal
organization of a regiment.

The enlisted personnel of 39 is suificient to handle only the
routine administration work. In order to maintain the neces-
sary lransportation to take care of the regiment’s service of
supply, it is necessary to call upon the battalions and com-
panies for assistance, In normal operations, from 200 to 250
men are reuired for fransportation and service of supply. It
was found that by far the best resulis were obtained by direct-
ing the use of transportation from regimental headquartars.

DUTIES OF REGIMENTAL OFFICERS.

7. Adjutant and Personnel Officer. These duties follow close-
ly those of similar positions in a normal regiment.

8. Chemical Adviser and Intelligence Officer should have:

First: An exact kmowledge of the characteristics and pro-
per use of gases in gas warfare; and such knowledge as will
enable him to forecast with fair accuracy the probable impor-
tance of suggested developments.

Second: An accurate knowledge of the varying fronot line
conditions; of the past and present operations of Gas Troops:
and of the plans and possibilities for future operations.

The duties of this officer are, to obtain, properly file, and
transmit information, particularly with a view of keeping the
(Gas Troops informed of the results obtained in Gas Warfare,
niid of keeping the technical and supply divisions informed of
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needs of the Gas Troops. Since all intelligence matters
erning operations pass through the hands of the Chemical
sor and Intelligence Officer, certain other duties conecerning
conduct of operations and reports thereon. have been added
to the foregoing,

"The Chemical Adviser and Intelligence Officer should, there-

(1) Procure, digest and file such scientific and technical
‘papers and publications as are of possible practical value to
‘the regiment.

" (2) EKeep in touch with new developments in Offense Gans
Warfare, with changes in offense gas weapons or material. and
pass on useful information regarding the same,

3) Forecast all the mecessary ordnance supplies for the
Investigate complaints regarding the technical supplies
“roceived and suggest any necessary improvements.

(5) Transfer all suggestions of value regarding possible
wprovement of weapons or methods in Gas Warfare to the
mmanding Officer concerned or to the Offense Division, Head-
arters, Chemical Warfare Service, for investigation.

. (8) Render all possible assistance (consistent with other
\duties) to the Offense Division in its investigations.

(7) Obtain information from army regarding position
‘of our advance line and keep regimental headquarters map
-:-'1,_'-; D t{' date.

.~ (8) Obtain daily summaries of intelligence published by
the army and the various corps and divisicns with whom the
fiment is operating. Study any intelligence regarding the

“enemy positions or actlvity that may prove useful in pending

ters map. Be conversant with the various means available for
Cinter-communication between all regimental units.

- (10) Have on hand a list showing the location of all eorpa
~and division headquarters on the front where the regiment is
operating and have same plofted on the regimental headquarters

B =
- M3

~ (11) Have suitable road maps of the advance zone, show-

ing first class “up” and “down” traffic routes; also have traffic

maps of lines of communication.

. (12) Procure and keep on hand a sufficient supply of suit-

e maps for all present and pending operations, and he pre-

. ﬂﬂ to make at short notice maps concerning any projects on
"~ (13) Have on hand a relief map of the front on which the

regiment is operating.

)
;I
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(14) Obtain information as to present plans of battalion
and company eommanders and be prepared to suggest new op-
erations on which those units can be profitably emploved.

(15) Take charge of all secret correspondence “inward”
and “outward,” regarding the employment of the regiment
and its movements or future nperations.

(16) Receive all daily progress and aperation reporis
from baftalions and eompanies, clieck same, and be conversant
at all times with their contents.

(17) Collect and pass on to officers concerned intelligence
on resulls of operations by the regiment and the gas troops.

(18) Compile and distribute a regimental daily bulletin
containing information of importance or interest.

(19) Be thoroughly conversant with all Gas Defense meas-
ures, and be able to advise concerning any special precautions
necessary to be taken by Gas Troops for protecling them against
their own gas.

(200 Advise the Regimental Supply Officer as to the loca-
tion of important forward Gas Dumps and the storage of ma-
terial in them.

(21) Obtain and supply to all officers comcerned such
meteorological data as may be of service.

9. Regimenlal Supply Officer. The dutics of this officer are
as follows:

(a) Anticipale the supplies required by the Regiment and
deliver them to mobile dumps casily accessible to the companies
and battalions. These mobile points should move as the units
move so that the amount of trinck transportation is minimized.

(b) To eontrol all motor and animal transporlation.

(1) In econnection with motor transportation, the Regi-
mental Supply Officer is to maintain a suitable and sufficient
persorinel te operale and maintain all trucks, touring cars and
side-cars assigned to the erganizations.

(2) The Regimental Supply Officer is to care for the re-
placement of all animals injured or taken sick, reconimend per-
sonel to handle them and fo arrange for periodic inspeclion as
o check on their care, use and proper shoeing,

(3) Assist the companies and battalions in arranging for
any rail shipment they may be reuired to make.

(e) All miscellaneons duties.

Billeting: Take care of any construction work and any
other miscellaneous work which obviously is not a part of
the duties of the other staff officers.

(d) Work with the Battalion Supply Officers. und through
them with the Company Supply Officers, and see that each is
acquainted with and performs his full duty,
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F _-1,1_}, Masier Engineers. The duti¢s of the Master Engineers

are as follows:

. (1) Chemical Assistanl. This assistant will operate di-
yectly under the orders of Lhe Regimental Chemical Adviser
and Intelligence Officer and assist him in every way in chemical
matters.

{2) Map and Intelligence Assistanl. This assistant will be
¢charged, under the Regimcental (Hemical Adviser and Intelli-
gence Officer, with maintaining complete map files and all in-
{elligence covering operations.

(3) :raining Assistanl, This assistant will be charged,
under the Regimental Chemical Adviser and Inlelligence Officer,
with the co-ordinating and assisting in the training and in-
struclion.

(4) Transportation Asgistanl. This assislant will be
charged, urder the Regimental Supply Officer, with looking
after the work in the transportation division and will include
operation and maintenance of all motor vehicles.

(3) Supply Assistani. This assistant will function direct-
1y under the Regimental Supply Officer.
~ (8) Special Equipment Assistanl. This assistant will be
charged, under the Regimental Supply Officer, with keeping
fully informed on Special Equipment situation as regards
manufacture, supply in all depots, and supply of troops opera-
ting on the lines.

(7) Construction Assistant. 'This assistant functions di-
pectly under the Regimental Supply Officer and will be avail-
able for all construction work. He must be a man capable of
handling men on general construction work,

(8) Military Assistant. This assistant functions wnder the
Regimental Adjutant. He will be available for the training

‘of replacements, for taking charge of or assisting in special
‘technical training.

BATTALION HEADQUARTERS.

11, In the Battalion organization, additional strength over
that of the special Engineer organizations was provided fo
rare for the battalion dumps and workshops. This has proven
to be a necessity.

DU1:ES OF BATTALION OFFIECRS.

12. The duties of the Battalion Staff Officers, while follow-
ing generally tuose of similar positions in the normal battalion,
also parallel to a great extent the duties of the corresponding
regimental positions ouilined above. The duties of Battalion
Staft Officers are, furthermore, made difficult by the necessity
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of cautrolling and supplying units operating over an extended
front and in small detachmenlts.

13. T'he Adjutants dulics are those normally pertaining (.
this position.

14, The Chemical Advisor and Intelligence Officer's dulies
parallel those outlined for the Regimental Chemical Adviser
and Intelligence Officer. N

15. Supply Officer.

(@) ‘Loe Battalion Supply Officer is the personal represen-
talive of the Regimental Supply Officer and should act as aj
intermediary between the Regimental Supply Officer and the
Company Supply Officer. He should observe closely the needs of
eachh company in his battalion, the work of each Company Sup-
ply Ofticer, and antlicipale any extraordinary request for supplies,
All this imformalion should be communicated to the Hegimental
Supply Officer, together with any other information which
might assist the Regimental Supply Officer in performing his
duties.

(b) Battalion Supply Officer is absolutely responsible for
keeping his particular Batlalion properly equipped and sup-
plied.

(¢) Daltalion Supply Officer should keep in close touch
wilh each of the Company Supply Officers and see thai all
récords and reports required fromi Gompany Supply Officers
are rigidly adhered to,

(d) Battalion Supply Officer must consolidate the requests
for supplies from the various companies of his battalion and
obtain the material from the Hegimental Supply Officer. He
musl also keep the Regimental Supply Officer informed of his
immediale needs, the condition of all euipment in his bat-
talion, and its disposilion.

16. Master Engineers. The duties of the Master Eng’;neers
are as follows:;

(1) Map and Intelligence Assistant. This assistanl will
he in charge of the drafting room, will maintain map files, co-
ordinate information, and prepare project maps.

(2) Meleorologis!. This assistant funclions under the Bat-
talion Chemical Advisor and Intelligence Oiiicer and is charged
with securing and maintaining necessary weather records, pre-
paration of stalions, and otherwise advising as to the meteoro-
lugical situation, insofar as it concerns offensive operations,

(3) Transportation Assistant. This assistant is charged,
under the Batlalion Supply Officer, with the upkeep and opera-
tion of transportation assigned to the battalion.

(1) Special Equipment Assistant, This assistant funclions
under officer in charge of the battalion dump, and will be
charged with receipt, storage, care in g.orage, and issue of spe-
cinl equipment.
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6) Consiruction and Workshop Assistanf. This man will
arged, under the Dump Officer, with control of shops anil
cial construetion work,

. Training Assistant. This man, under the Battalion
. al Adviser and Intelligence Officer, will assist in co-
Spdinating instruction in the battalion.

COMPANY ORGANIZATION.

17. The company is organized into a headquarters section
our plutoons., The headquarters seclion takes care of Lhe
1 administration of the company, thus leaving the pla-
free for actual fighting. Each platoon is organized into
¢tions and each section cousists of two Stokes Mortar gun-
- wilh a carrying party, This gives sixteen mortars per
ny. All platoons are trained in projector and cylinder

- platoon is the working unit of the regiment. This is
lly true in a war of movement. It is rarely mecessary Lo
~mol¢ than four guns in conjunction with the advances
tacks of an infantry regiment, and when it is necessary for
company to operate on a divisional front, such as arrange-
- permils covering the front not only at the start of the
glion bul also enables the platoons to follow the infaniry
ments to which they are attached and give assistance as
ttack develops.

platoon is organized as an independent unit insofar as
erns its independent functioning in action. This ealls for
assignment of a cook and the supply of the necessary cooli-
¢ equipment., Each company should be supplied wilh four

1l field ranges in addition to the regular rolling kitchen,

e commissioned personnel of the company consists of nine
5, two of whom arc captains. The additional commis-
ed personnel is made necessary by the character of the work
‘the entire number is necessary to insure proper function-

It is 1mpossible for one officer to properly command the com-
pany, care for his men and at the same time carry on the ex-
i§ive liaison that is necessary in the functioning of a pas
pany. The addition of the second captain (the Second in
mmand), fills a need and has actually proved to be a neces-
Sity in action.

 Fig. 2 (see Appendix) shows the normal organization of the

P

* _rp&.uj
' DUTIES OF COMPANY OFFICERS.

E. (1) The Company Commander actually commands the
‘Company and carries the full responsibility of the position.
(2) He directs and supervises the training of his company.
U
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(3) He personally directs disciplinary actions and is re.
sponsible for the discipline of the company.

(4) It is his duty to see that all officers under his com.
mand have the requisite technical knowledge and training,

() It is his duty to see that all officers perform their ful]
duty and actually accept the full responsibilities of their res.
pective duties.

(6) He personally examines, verifies and signs all repopgg
and letters connected with the company work.

(7) He makes inspections from time to time to aseerlaip
whether the company is properly clothed and equipped ang
whether the equipment is up to the standard set.

(8) He designates the approximate location of advanceag
company and platoon headquarters and dumps.

(9) He makes the necessary forecasts covering amounts
and kinds of ammunition and supplies needed.

(10) He issues the necessary orders to cover reconnais-
sances and operations.

(11) He carries on and maintains liaison with Division
and Brigade Headquarters,

(12) He keeps fully informed of the tactical situation, the
plans of the various Commanders and makes the necessary
recommendations covering the correct and best tactical use of
the Company,

(13) He assists the Platoon and Section Leaders in per-
fecting and maintaining liaison with Regimental and Battalion
Headquarters.

(14) He obtains information as to enemy troop con-
centrations and sends data to Platoon Leaders as to possible
targets.

(18) He arranges necessary system of runners and neces-
sary passage of messages between the units of his command
and units with which he may be operating.

19, (1) The Second in Command keeps himself prepared
to take up the duties and responsibilities of the Company Com-
mander at any time,

(2) He sees that all orders and instructions are complied
with and routine matters carried out.

(3) He supervises the care of the men, their training and
equipment, and is responsible for the company at all times
ready for immediate service,

(4) He carries on the interior administration of the com-
pany.

(5) He establishes and arranges forward company billets
and dumps and sees that necessary and proper guards are es-
tablished,

(6) He must see that proper messing arrangements are
made and that at all times the men are supplied with proper
food.
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() He personally checks up the ration issue and sees
that rations are properly used.
(8) He supervises the supply of munitions as given by
casts of the Company Commander.

9) |He keeps himself fully informed of the cxisting tacti-
m&ian of all company units.
(10) He is the Company Gas Officer and is responsible
for the gas discipling of the company.

'90, Duties of Company Supply Officer.
(1) Supplies.
"~ (a) Source: ~

~ All supplies must be requisitioned through the Battalion
Supply Officer. When the Company is operating independently,
_pﬂ:& will be drawn from the units to which the company is
(b) Kinds of Supplies:
(1) Quartermaster.
ol 2) Ordnance.
e .8} Signal.
. (4) Engineer.
- (5) Technical Supplies.

- (6) Rations.
- (e) Quartermasier Supplies:
(1) Each Corporal must be held personally responsible
for the condition of his men's equipment. He must report once
"each week to his platoon commander who will report to the
Company Supply Officer.
.~ (2) Company Supply Officers must make a weekly re-
to the Battalion Supply Officer, showing their exact present
zeds and their immediate future needs.
- (d) Ordnance Equipment:
-l Same as Quartermaster.
- (e) Signal Equipment:
(1) Signal Equipment is company property and must be

ehecked once each week to determine its conditions and any

1

po
. 1,4 F
=

(2) Results should be reported immediately to the Com-
1y Commander and the Battalion Supply Officer.

(f) Engineer Equipment:
Same as Signal Equipment.
(g) Technical Equipment and Supplies:
. Same as quartermaster supplies but in addition the lo-
cation of all company dumps and supplies in each dump must
be reported to the Compuny Commander and Battalion Supply
Ofticer.
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(h)  Rations:
(1) Garrison rations are always to be used when avajl
able,
(2) Field rations are to be used when directed hy the
Commanding Officer; usually when it is impracticable %o Use
fresh meat. Five days’ rations should always be kept on hand,

(3) Reserve rations. Two-day tins reserve rations mus
always be carried by each soldier in the field.

(4) Travel rations must be issned to all troops when
travelling.

(2) Transportation.

(a) Minimum amount of transportation required to per-
form the operation in hand and amount of time required muyst
be estimated. Particular attention should be paid to thz type
of transportation best adapted to the operation; e. g., rail
truck, animal or narrow gauge. This information should h-
conveyed to the Battalion Supply Officer requesting that he
furnish the transportation,

(b) Careful written orders with map shonld be given the
non-commissioned officer in charge of the transportation.
These should state the time the transportation is to leave. the
cargo to be cerried, the route to be followed, the destination
and to whom the material is to ba delivered. The non-commis-
sioned officer acting as convoy must check the list of materis]
delivered and report the same to the Company Supply Officer.
and he in turn to the Company Commander.

(¢) All company transportation is under his immediofe
control as regards operation. The Company Supply Offieer must
know at all times the location of all trucks assigned to his
¢ompany, their condition, and the work upon which they are
engaged.

(d) AN unserviceable trucks must he reported immediatoly
to the Regimental Headguarters for disposition. Transporia-
tion is not to be overhauled by the companies,

() . Records.

Careful records must be kept by the Company Supply OMeer
shiowing the disposition of all material and equipment issued
to his company., These records should be kept so ‘that at any
time he can render a report showing the amount of iusr «f
any particular supplies by his company.

21. (1) The Platoon Leader must fight his platoon along
correct tactical lines.
(2) He must personally see that his platoon is properl
ciothed, equipped, fed and housed.
(3) He must carry on and maintain proper MHaison will)
company and units to which attached. -
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(4) He must make necessary local reconnaissances and
welect suitable emplacements with maximum possible protec-

" (5) He must actually direct the work of his platoon and
spsonally cheek up the construction of the emplacement,
sighting and elevations of guns, make necessary examination
i guns and ammunijtion and all other matters pertaining to
‘ilie operation.

. (6) He must know each man in his platoon by name and
\make a study of his abilities.

. (1) He makes out accuralely, necessary reports and for-
wards them to the Company Commander.

. (8) He must keep his platoon prepared for service at
any time.

. (9) He must personally take charge of the men’s technical
‘training under the supervision of the Company Commander
and Second in Command,

.~ (10) He takes charge of his platoon at all company forma-
‘tions and drills.

(11) He, from all his personal knowledge of his men, ad-
'vises the Company Commander as to the qualifications and
short-comings of his men and also recommends promotions.
- (12) He personally sees that all orders pertaining to his
‘platoon are carried out.

FOUR-INCH STOKES MATERIAL,

The Mortar.
(Fig. 3)

arly suitable weapon for gas projectiles owing tc its com-
 parative accuracy and rapid rate of fire, and to the quantity
‘of gas which each bomb contains (about 2% quarts.)

- The comparative silence and absence of flash on discharge
‘are useful when surprise is desired, and very heavy concen-
Lrations of gas can be established at the targst in a short period
of time

The %-inch Stokes mortar is guickly placed in position. It
tin be used for several purpases and it is sulliciently mobile
to be carried forward with infantry for emnployment from ad-
vaneed positions,

It consists of a steel barrel connected by a double collar to a
Aubujar steel stand which is fitted with elevating and travers-
ing gears. The breech piece of the mortar rests on a base plate
Wwith socket. The mounting admits of the mortar being tra-
‘Yersed 214°, traversing to the right or left of the central line
‘without moving the legs of the stand or the base plate,

S, 22. The 4-inch Stokes mortar is, within its range, a particu-
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The maximum range is 840 vards when firing the standarg

25-1b. bomb with full charge of 1,200 grains E. C. 3 powder, ang
465 yards with the 13-1b. light smoke bomb and the 350-grajp,
ballistite cartridge.

The cordite ring propellant gives a range of 1.090 yards whey
firing the standard 25-1b. bomb with a full charge of one 15
grain cordite cartridge and 4 cordite rings of 350 grains each,

The rate of fire by day for a short period is 20 rounds ner
minute. although with a well trained detachment a higher rate
can be ohtained for short bursts, not exceeding one or twp
minutes. At night 12 rounds per minute is all that can bhe
axpected.

Barrel., This consists of a solid, drawn steel tobe, 48" lone,
with a smooth bore varying from 4.15” to 4.20” in diameter,
Two bands are clamped around the harrel near the muzzle to
engage the bipod carrving the elevating and traversing devices,
In the base of the barrel is screwed a breech piece containing
a striker stud or anvil. This anvil has a flat top for firing
eartridges and a nipple for firing biscuits.

Stand or Bipod. This is the gun support and earries the
elevating and traversing mechanisms. Tt consists of two tuhu-
lar steel legs with a cross stay and spiked feet to prevent
spreading.

Base Plafes. This is an octagonal steel plate with a flanged
socket for the reception of the breech piece. The American hase
plate Is similar to the British except that is is round instead
of octagonal. Base plates are usually reinferced with heavy
oak planking to prevent their displacement when firing, (See
Fig, 4.)

The weights of the various parts of the mortar are as follows:

SEaRd: o e s S R e 30 1bs.
Barrel ........: A e A o P S ety 90 1hs.
DRt PIate: ol enia et s s s e e v g 60 1hs.
Wood sub-base ........... T ... 60 1bs.

Nore—The mortars ahove deseribed are of British manufac-
ture. American mortars are practically identical except for
some slight difference of weights.

AMMUNITION,

23. Bombsi At the present time there are roughly fopr (4)
types of Stokes Mortar hombs in use by the Gas troops, as fol-
lows: Gas, Thermit, Smoke, Ranging. AW American bombs
are made of wrought iron or steel. The following tahles cive
the principal dimensions, weights, markings and characteristics
of the various bomhs of British and American manufacture
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PROPERTIES AND MARKINGS OF BOMBES
British Manufacture.

[Propertles | AMarking
[Tathal |17 Red, 1 White, 1 Red Banpd, Bande 147 Wille
ILathal | 1 White Bands. Bands 147 Wlde
Lothal nnd
Peoetrative ' 2 Whits Bands, Pands 14% Wide
iPepatrative 1 White, 1 Red, 1 White Band. Bands 17 Wide
[Penetrative | 1 White Band, Band 34" Wiide
iTachrymntory | Btencilled—HVE.
Isminki | Stonoillod—W.PHOS o W and 1t FHOS.

!

t |Ineondinry Stenotlled—INCIY,

:--?ﬂjTed bombs have a red band near the top of the body
1 bomb bodies are painted—"Dirty White.”
BOX MARKINGS FOR 4”7 STOKES BOMBS.

British Manufaclure.

5 bombs are packed in a box, complete with charges and
The boxes measure approximately 2 ft. 2 in. X 7% in.

:i.IL

PROPERTIES AND MARKINGS OF BOMBS.
American Manufacture.

{Properties ] Marking

[Tethnl | 2 whits Pands. Stencllled GAS
TDenotrativalied 1 Red, | White, 1 Yellow. Stencllled GAS.
|SufTocant | Stencilled KJ

| Proetratisel i) 1 Red, I White Band. Stencllled GAS

Tothnl sl ‘
1 White, 1 Hed, 1 Whiir Steneillad GAS

spatrntire
[gmotko | 1 Yellow Rand, Stenellled SMOKT
[Ineendliry | Stenellled THERMIT
| | Stencllled RANGING
| | No bands or matrking

BRITISH BOMBS.

26. Light Smoke Bomb (Fig. 5). This is a 16-pound hLomb
runsisting essentially of a steel cartridge coutainer, sheel metaul
ndy. and a canister containing ved phosphorus. The canister
% kepl in position and the whole bomb eomented together by a
v of pitch, The gaine consists of a 410 cap. a length of
kford fuse, and a primer which explodes an ophorite charge
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the Bottom part of the gaine. The cap is fired by a spring
o kor head, so adjusted that the inertia of the striker is sufl-
to compress the spring and fire the cap on discharge.
omb is fired with a ballistite cartridge which gives a
jum range of 460 yards, For this reason the bomb is
m used except for training purposes.

. Heavy Smoke Bomb (Fig. 6). This is a 25-pound stecl

b, of general consfruction as shown on Fig, 6, and contains

4 pounds of white phosphorus. It is fired by the Brilish
Lof 79 fuse.

28. lncendiary Bomb (Fig. 7). This is similar 1o the heavy
yke bomb in general construction and Lakes the same fuses.
eighs 22 pounds 411 contains 7 pounds of thermit.

Gas Bomb (Fig. 8 and Fig. 9. There are over fifty dif-
at marks of British gas bombs, different in details of con-
etion and operation. But they may he divided into two
al types—old style (Fig. 8), fired with E. €. biscuits; and
w style (Fig. 9) fired with cordite rings and with either pink
‘blue cartridges. : {

. 30, Ranging Bombs (Fig. 10). This is a bomb partly filled
vith black powder, to be used for ranging or registering pur-

ses. It may be fitted with either the cartridge container for
ing by cordite rings, or with the biscuit container for firing
with biscuits. It is little used except for instruction and
practice.
81. American Stokes Bombs (Figs. 11, 12 and 13). American

bs have been standardized, differing only in the gaine tube.
They will all use the same propeiling charge and fuse. This
'will give all bombs uniform range.

PROPELLANTS,

. There are threc general types of propellanis used with
the present British Stokes Mortar Ammunition—E. C. 3 Powder,
o7, E{jit'e,. and Ballistite.

British E. C. 3 Powder. This propellant is now used
1 all British gas ammunition and ranging bombs furnished
gas troops, It is usually made up in the form of biscuils
taining 400 grains of E. C. 3 powder each. Ong, two or three
suits may be used, being placed in what is called the bis-
- container which is screwed onlo the base of the bomb.
en less than three biscuits are used the extra space in the
container is filled with fell wads,

b fllhe biscuits are fired by a .303 cap reinforced wilh powder
protected from damp by a disec and varnish, Caps should
amined before firing. If they fit loosely in the container
they should be removed and new ones substituted, as loose caps
often cause misfire.
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34, British Cordite Charges (Fig. 14). This ammunition ;.
used with all thermit and heavy smoke bombs. It consists of
# 12-gauge caviridge containing 150 grains of cordite, or L.
listite and from one to four rings of 350 grains each. In fipip,
the cordite cartridge is placed in a cartridge container screweq
on the base of the bomb, and 1 to 4 rings placed around the cqri_
ridge conlainer, depending upon the range desived. The ¢npi.
ridges bear their own strikers, which are protected by a ring
Blunt strikes or anvils turned down to a smaller diameter
than Lhe protective ring, are used for liring. The objection i,
this chuarge is that it makes a very strong flash and soon dirtie
the mortar,

Nore—Recent ammunition has been furnished with a biye
cartridge conlaining 95 grs. of ballistite in Heu of the cordite
(called pink cartridge) deseribed above. This substitution hg-
heen made to reduce the flash of discharge, but has also reduee
the range by approximately 10%,.

3d. British Balislite Charge (Fig. 15). The balistite charge
consists of a cartvidge containing 350 grs. of balistite primed
with gun cotton. It is used only with a light smoke bomb, [i
is fired by means of a striker clip and a flat anvil similar to
that used for the cordite cariridge.

FUSES.

Jb. British Mills Pistol Head (Fig. 31), This is used for
firing all gas bombs. On discharvge, the inertia pellet depresses
its spring, releasing the lever, which in turn releases the striler
pin. The striker spring being under compression expands and
tmpinges the striker pin against the detonaling cap in the end
of the gaine tube, This fuse does nolt operate unless the bomb
has suflicient velocity to travel 100 yards.

37. British Alfways or 146 Fuse (Fig. 16). This is a percus-
sion fuse which has also been used with gas bombs, but is now
practically obsolete. An instantancous fuse must be used in
place of the ordinary time fuse in Lhe bomb. Upon firing, the
tape retaining pin “E” is dislodged, allowing the tape to un-
wind during flight, This action causes the safety belt *H” to
drop oul, nrming the fuse. Upen impact the steel ball forees
down the striker holder, forcing the detonator and igniting the
instantaneous fuse. Immedialely before firing, the safely pin
arm must be withdrawn. On no account should the tape Le
disturbed. If on withdrawing the safety pin, the tape retain-
ing pin is released, it must be replaced before firing.

38. 31-D Fuse (Fig. 17). This fuse was formerly used on all
thermit heavy smoke and ranging bombs. It was only an im-
provised fuse, made by modifying the obsolete No. 31 British
artillery fuse, and it is now being supplanted by the No, TV
(Sutton) Mark II fuse. The 30-D fuse consists of two powder
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"gﬁﬁnsa set hy means of a time scale. On discharge, the set-

‘pack pellet «B” fires the cap “C” which ignites the powder train.

. This in turn ignites the powder charge “E” which explodes the
pursting cnarge in the homb.

99, British Sutfon or 79 Fuse (Fig. 18). This fuse is now
used on all thermit, heavy smolke and ranging bombs, To set
' {he fuse, the indicator mark in line with the auger hole “F” is
turned to the graduation required, and the time train in the
hase of the fuse punctured by means of an auger. The safety
ijﬁ «A* should not be withdrawn until the moment of firing.
This should be done with care as a fuse cannot be clamped,
and any alteration in the setting will cause blinds. On dis-
charge, the sei-back pellet “B” fires an explosive cap, which in
turn ignites the powder train “D”, and thence the powder in
cnamber “E”.

40, American Trench Morlar Fuse Marl: V. This fuse is‘a
simple time fuse for all 4” trench mortar bombs where air bursis
are desired. It is essentially a copy of the Dritish No. 79,
Mark II, which is shown in acrompanying plates.

41. American Trench Morlar Fuse, Mark XI (Fig. 19). This
is an “Allways” percussion fuse and is to he used on all Amer-
ican 47 tremch mortar bombs for contact bursts. Safety pin
“A» js withdrawn just before firing. On shock of discharge,
pellet “B" sets back, allowing the safety fork “C” to fly out,
thus arming the fuse. On impact, striker “E fires the ecap
“F”, jgniting the powder charge “G” and thus exploding the

~ bursfing charge in bomb.

$2. RANGE TABLE FOR 4-IN. STOKES MORTAR.
Light Smoke,
Cartridges, 350 grs. Primed With Guuncotton,

Elevation | Rengi
Degrees | Yards | Metres
45 465 5
60 450 412
5o 420 284
i aba anz2
65 S70 R44
70 300 295
T 240 220

Note—The fuse is short and will nearly always give air
bursts if the mortar is set above 60 deg. Preferably the eleva-
tion should not be above 55 deg.
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13, STOKES RANGE TABLE FOR GAS

E, €. 3 and E, C. 5 Biscuil.
TR AR R e RIS T TR
(Fig. 20, see Appendix.) sl

Ringe | 1 Bigeult | 2 Bisenlts | 3 Blsenlts
! T of Time of Time of

¥ds. Mirs, Ilight Hlev. Flight Hlev, Flight Eiey.
Ty Y S T Uk [V & o g - ey [ ] =3
240 220 11.8 7035
280 254 11.6 635
320 2nd 11.1 o1, 18.8 Thlh
480 320 10.4 5514 16,8 T84
380 248 8.9 40
400 3640 16.4 T1
44 403 182 B 18,8 T4
480 430 15.9 i 19.5 728
520 | 476 | 15.8 (414 19.3 1
L60 512 | 15.2 | e2l4 19.1 6914
800 540 14.7 it 189 8714
G40 5EL 188 i 158.6 G,
660 B4 12.9 45 18,5 8414
680 622 18.2 0314
720 650 17.8 803,
760 805 17.3 58
800 732 16.6 5414
840 788 14.8 45

DEFLECTION TABLE.

Turns 1 a 3 4 5 i} T 8 0 10
500 | 8 | 6 | o | 12 | 12 | 47 | 20 | 23 | 286 | 20
g0 | 4 | 9 |13 | @ | 22 | 25 | so-| 85 | B | 44

1000 | 60 |12 [av | 28 | 200 | 85 ) 41 ) & | 52 | b8

Deflegtion asma unil s Ranpe

44, STOKES RANGE TABLE FOR HEAVY SMOKE
AND THERMIT.

Pink Cartridge.
(Fig. 21, see Appendix.)

Charge: 150 Grains Cordite M. D,, aize 2 1/4. (Primed 10-12 P.),
rings, 350.
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4 mm. Flake Cordite.
¢: Black Bomb, weight 24 3/4 1b.

e

Time of fAlght
e of Gight
mime of Gight
Time of fight

Higvation,
Tleyntion.
Misyation.
Hievation.

|

_‘Ilrd& | Meters.

J

Dege, | Sees, | Degs: | Sees: | Degs, | Becs. | Degs. | Becs.

|
% | 1 Ring | o Ringe | dRings= | 4 Rings
200 188 | 75 | 131 | [ | [
220 201 | 7334 | 13,0
240 220 |12 12,9
280 238 | 70 12.8
280 258 688 12.7
800 280 | 67 12.6
320 203 | 65 12.4 ,
240 811 | 63 12.2 | 753 | 174
260 g2o | 61 12.0 | 743 | 174
g48 | 88 | 11.8 | 78 17.3
400 366 | 56 11.4 | 72 173
420 sss | 6234 | 10.9 | 7136 | 17.2
440 403 | 45 9,8 | 703 | 174
460 421 8o, | 17.0
480 439 68 180 | 0 20.5
B 458 a7 16.8 | 7414 | 205
530 AT6 68, | 18.7 | 788, | 20.4
540 404 &5 108 | 72 20,3
560 512 64 16.4 | T2 | 20.8
580 581 g3l | 16.2 | T1% | 20.2 | TH 22.7
8010 544 a2 16.1 | 71 20,1 | 743, | 22.8
#20 567 an 159 | 703 | 20.0 | 733 | 22.8
040 585 014 | 15.6 | 68 19.9 | 7314 | 225
660 B0 5T | 15.4 | 68 19,8 | 724, | 224
#80 622 56 15.2 | 678 | 19.7 | 72 22.8
T00 641 5416 | 14.8 | 67 10,6 | T1¥h | 22:8
720 650 n2 144 | 6814 | 10.5 | TO% | 22.2
740 877 4814 | 18.7 | 6514 | 19.4 | 7014 22,1
700 [i1i5 8434 | 19.2 | 69% | 22.0
T80 714 8814 | 19.1 | 69 21.9
800 782 6214 | 18.2 | 68 21.8
820 750 61 18.7 | 6715 | 21.7
840 768 a0l 18.6 | a6%¢ | 21.8
860 TRT 591 18.4 | 06 21.5
880 805 Eﬂlﬁ 18.1 | 6514 | 21.4
900 824 5T 17.9 | 8415 | 21.2
020 842 5514, | 17.6 | 83% | 211
940 880 5a%;, | 17.2 | 63 20,0
a60 877 51 18,8 | 62 20.7
D80 206 48 ig.1 | A1 20L5
1000 015 45 15.0 | 6034 | 20,4
1020 033 5O, | 20.2
1040 951 5A1; | 20.n
10680 ago 67 10.7
1080 088 55%, | 10.4
1100 1008 5d 10.0
1120 1025 5 18.6
. 1140 1044 50%; | 180
1160 1061 | 4F | 18

Nore—The gas bomb wgt. 25 1b. ranges short of the above by
approximately § per cent. of the range.
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45, STOKES RANGE TABLE FOR HEAVY SMOKE
AND THERMIT.

Blue Cartridge.
(Fig. 22, see Appendix.)
Charge: 95 grs. Ballistite, reinforced with 5 grs. G.C. Yarn,

Rings: 350 grs. 4 mm. Flake Cordite,
Projeetile: Bomb, weight 25 lbs.

Range. L:u riridea Cartridge Cartridge Cartridgs
+ 1 Ring, 4 2_Rings. | + 8 Rings. + 4 Rings,
= = = =
= = LY =
= = d = =, = < 24
= y 2 L = L= 2 oy
= c = =] = =5 0 3
& [ & o = X o
s WENEL 0 B0 e k|3
= = = = B B = H
Yards Meters, | Degs. | Secs, | Degs, | Stca. |Degs, | Sets, | Dogs, | Sees
100 02 | 8114 [ 11.2
150 130 T 1.1
200 183 72 0.7
250 230 | 88% | 10.3 | 7814 | 15.4
200 276 &g 9T | T8 15.2
ol 320, 45 E.0
8350 829 78314 | 15.0 | 7% | 18.3
400 266 T0 14.8 | 78 12
450 412 BT 4.5 | 74 p £ 23 ol (TR & 20,0
500 458 6414 | 14,2 | 72 1.9 | 753 | 19,9
500 o4 601 | 18.0 | 6984 | 17.7 | 73% | 19.8
600 549 Ba%g | 129 | a73; | 174 | 72 10.0
G40 nEh 40 11.1
B850 oo B85 17.0 | 7014 | 190.4
700 40 B2 16.8 | 832§ | 102
Thi BES 59 16,1 | 1114 | 1B.9
800 732 65 15.4 | 641 | 18.8
850 7T 45 13.3 | 818 | 182
o000 824 ba 7.7
ah0 BGS 808 | IT.1
1000 15 ‘ n0% 15,9
1020 933 | 45 14.6
50 PER CENT. PROBABILITY ZONES.
Mlevation| Carirides || Cartrid.: r ' Cartridge Cartridge
4+ 1 Bing. k -+ 2 Rings, + & Rings, -4 Rings,
Langth,  [Bréndth.|Lengsih, Iimnﬂtll.il'.uug'th. Breadih. [Length, |[Breadih.
Degrees, |Yards. |[Varde. TYuords. [Vards., !Yarls. [Yards., [Tards. Yards:
45 b f 20 1] 8 40 20 41 -2
(11 24 ] a1 20 (i)} I 24 a0
7] b 2 an 17 T 10 dd 42
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JEWITER HEAP

rt Iy

———

fFr¢ 28

TOBELIGHTLY STABBED INTHREE EQUIGISTANT
j,fp.:.uf: BEFORE PAPER FPROTECTOR (5 PUT ON

/ FOINTT OF INNER 6P PREIEED INTE FUSE
\ //’f DETONATOR CRIMPER T@ F
-,

35
{s} ~ P E= L -

RIMPES TE FUSE

: o =
-\_\--""-\-\__ iy
sl —ry8E T BE COATED
\\\ WITH PETTMAN. CEMENT

PAPER PROTEGCTEOR BEFORE BEING FITTED

s ST 2R INTO CUTER CUP

TOBE SEEURED EY : h
6 UM AND THEN COATED

TN PRIMING
WiTH THINNES FETTMAN CEMENT

7
HATISTE WASH F

COMEGIITron

BICKFORD FUSE
OtAM 205 X 12" LONG
RATE GF BURNING 2.5 SEG. PER I NGH

AFFEMBLY OF TIME FUSE

T

7 - “ﬁ#ﬁPJW:’JT’Eﬂ ol
13.53¢

wd |
ASSEMBLY FUSE CASING AND GAP
L -

NG 24(020:) 8 ks Gavss

e e e s 2] W#L

= X5 1 T
FUSE GASING

ONE SEAMLESS COPPER TUBING

DES.

LIVENS PROJECTOR TIME FUSE WITH
DETONATOR AND FUSE CASING-MARK II

5736




R L WITH FROPELLING CHARGE ASSEMBLY
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LIVENS MATERIAL.
T'he Projecior.

46. The Livens Projecior is a very simple form of mortar
which projects quantities of gas, incendiary, or high explosive
substances, by means of eylindrical drums rounded at both ends.
This projector is a smooth-bore steel tube closed and rounded
at one end and open at the other, having an internal diameter of
8. Projectors are made in various lengths.

47. British Projectors. The several types of Livens Pro-
iectors are as follows:

Mark o -1 CLENEER | s skt et 2197
ERICKReSs o - invwis i an phoe e Ar8”
WEEht' e e e 105 lbs.
Material ....0. .. Solid drivwn steel.
Marii NG 3 Clenpth ... ool R 26"
b Y e e R 1 /4%
WEIBhE IR R 65 Ibs.
Malerial ....Lap welded mild sieel,
manl Noo 9. (Bangth oL, - o s 46"
B R B e i e =S U e s
VgDl s T 150 1bs.
Material . .o Solid drawn stecl.

(Figs. 23 and 24)

48. American Projectors. The American projeclors are copied
from the British. They were made in two sizes, Mark I (bar-
rel length 297, weight approximately 100 1bs.), and Mark 11
(barrel length 4°, weight 150 lbs.). All projectors have an in-
ternal diameler of 87, A wire wrapped Livens Projector is
being designed in Mark 1 and Mark II lengths. The wire wrap-
ping of projeciors gives greater strength for equal weight and
thus allows for a greater chamber pressure; hence, a larger
propeliant charge may be used, thereby insuring greater range.
lnereased portability ean also be obtained without decrease of
range,

49. Base Plates. (Fig. 25.) The Livens Projector Base Plate is
uf pressed steel about 1/4” thick and 187 in diameter, It
welghs about 30 pounds. [t is used as a backing o prevent the
projector from burying itself in the ground on recoill, There i«
also a 12" base plate, the only difference being that the erimped
edges are flattened instead of slanting us in the 187

DRUMS.

50. The Livens Drums are of threc classes, Gas, Incendiary
and High Explosive. Al drums are made of miild steel pipe with
eads nosed or spun in. They are 217 in length and have an
oulside diameter of 7-11 16", There is & central tube running
the length of the drum welded in to the drum at both ends.
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ghe latest American druwings of the Gas Drom (Fig. 26)

ternal diameter of this tube is slightly more than 17,
drums are filled Lhrough holes bored in this tube abhout
om the end up']mt-ih: the fuse socket. Below these filling
s the central tube is sealed by a steel plug welded in place.
filling: the drum jis sealed by serewing & taper plug in

ling end.

Ineendinry Druom (Fig., 27) is similar to the gas, the only
nee being in the size of the central tube and the method of
Jing. This drum is filled from the outside through a hole
t 27 in diameter, cut in the shoulder of the drum at the
end, and closed by a screwed plug,

he High Explosive drum is the same as the incendiary in

| the accompanying illustrations the difference may be
ily distinguished,

. Gaine Tube. This is a copper tube containing the hurst-
wnge of the drum. In the gas drum this tube is about
long and 875" wide while in the incendiary ils length is
“and width 1127 The bursting charge consists of 60 grams

Bt 2 ozs.) of T.N.T. for the gas drum, and 2 ozs. of ophorite
« the incendiary.

| PRIMING SYSTEM.
(Fig. 28)

L Fhe priming system uscd in all Livens druoms consists of
0 p]ﬂtﬂl capi a4 22 seeond Bickford time fuse, 107 in length;
- No. '8 commereial detonator loaded with fulminate of
v to detonate the bursting charge. The detonator is
-- to one end of the Bickford and the pﬁiul eap to ﬂae
‘, fll‘ne whole is then inserted in a thin brass casing which in

. is placed in the gaine tube. The pistol cap is fired hy
'___-f}'f: a device knm\n as 4 Ln ens or Mills fuse. The time

_ __; and r:nmpmj., nn @ new d::innﬂlnr uI. Lhe destrﬂl-

wgth.  This practice is not satisfactory for the reason that in
fleld it is difficolt to make a moisture-proof joint beween
detonator and the Bickford fuse. A sketeh of the several

rts of the fuse and of the Mills and Livens heads is shown on

ate opposite.

Allways™ time and perenssion fuse is heing developed in

Dnited States for the several tvpes of Livens drums.

PROPELLANTS.
.I'Fig 29

Vropelling charges ‘are contained in a eylindriecal tin
divided into one central compartment and six radial mm-.
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partmients. One compartment contains 12 ozs. of cordite, in-
serted into which is an electric fuse and 4 ozs. of black powder
as a priming charge.

The charge is made up of small bags containing various
amonnls of U. S. smokeless powder. Range variations are
obtained by varying the amount of powder in the charge hox,

The top of the tin container is a stamped steel plate 11/64
thick. The Manges of Lhis plate overlap the sides of the charge
box. On discharge this plate is forced out against the sides of
the projector and serves as a gas check,

54, Electric Fuses. The British electric fuse used to ignite
the cordite propelling charges is known as the Mark 111, No. 14,
In this fuse a fine platinum iridium wire extends between two
gopper lerminals, projecling from a hard rubber casing. Around
this wire is wound a small piece of guncotton, and a charge
of 2.25 grammes of black powder which is set off by the gun
cotton, and in turn explodes the black powder in the bag sur-
rounding the fuse and hence the cordite propelling charge. The
wire has a vesistance when cold of 1.06 ohms, and 2.6 ochms on
fusivn. A current of 0.8 amperes is required to fuse the wire
and this amount must be supplied in order to be certain of
selting off the guncetion.

The American electrie primer is a copy of the British No, 14
fuse. A sketeh of the fuse complete is shown in Fig. 30.

55, Exploder. What is known as an exploder for Livens
Projectors is a small plunger driven, series wound dynamo. The
Mark V is the one now used. It should fire a fuse through 100
to 130 ohms resistance. Before being taken up Lo the front for
ase. the exploder should always be tested to find the actual
resistance through which it fires, This is done by connecting
it up in serics with a resistance box and a 1/4" gap, across
which a bridge of platinum iridium wire of the same nature and
dimensions as that in an electric fuse is placed. The tested
resistance should equal the sum of the resistance of the main
leads, the leads between the guns, and the fuses, plus an
allowance for resistance of joints, inequality of fuses and safety.
This “factor of safety” is taken 25-339%. Mark V should never
be used {o fire more than 20 guns.

The wire used in connection exploders to electrie fuses con-
sists of six strands of copper wire and one strand of iron and
has a resisltance of 1.46 ohms per 100 yds. It is known as
“Ed. 67,

FUSES.

56. The fuses used with the Livens drums are of two types,
both being time fuses.

The Mills pistol head (Fig. 31) is the same as that used ou th=
Stokes gas bomb. On discharge the inertia pellet is forced back.
releasing the lever, which in turn releases the striker, and
detonates the cap in the gaine. :
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The Livens head (Fig. 32) is the fuse now commeoenly used,
It consists of a small inertia pellet, held in place by a thiy
wire, On discharge the inertia pellet is forced back, shearing
the wire and detonating the cap. The object of the shear wipe
is to prevent accidents from shorts. If the velocily of dis.
charge is below a certain value, the wire does not shear and
the cap is not detonated.

B7. PROJECTOR RANGE TABLE METERS
Cordile
(Fig. 33, See Appendix.)

RANGE WITH HANGE WITH-
GHARGE | SYMM'L BASE PLATH OT'BASE PLATE | MAX., TIME
ARRB'GT Hyy.2'0" Hyy.2a" | OF FEIG T
Lt 26" ‘ Lt, 276" |

i 48 ozs. - 1372 Fo 1235 A 29 moes
2. 44 azs. Al 1327 P 1193 i 22 gees
3. 40 oxs, ais 1237 i 1112 . 21 seps,
4, a6 or=, ¢ A 1144 1144 10360 1020 21 Eees.
5. 32 ozs, = 1051 10641 o486 840 20 seos,
8. 28 ozs. 33 o2 naa baliti] p{iTH 18 Bees.
T 24 ozs, e a224 524 742 Td2 10 secs,
& | 20ows | .. | ©se | 686 | 817 | 617 | 15 secs,

USING PROJECTOR 4! LONG,

n-111 M-T1 M-111 M-TI M-IT1 M-I MAX. TIME

OF FLIGHT
| 54 and Ay l 1698 ani Lo 1524 and s 25 secs.
52 1647 1480
2. 50 .. | 1800 = 1440 (5 94 oS,
H 8 48 461 1510 1a04 1350 | 1400 &4 gpom.
4, 42 42 | 1482 1482 1315 1215 23 secE.
B g8 a8 | 1272 1872 | 1284 1254 99 pors,
a. i g4 | i 1280 R 1152 22 ge0H.
T g0 | S 1190 b 1071 o1 gred.

Mark ITI=7 1/4” Charge box.

Mark [I=5H 3/4” Charge box.

Note—The aecenracy of the prajectors is about as follows:
Direction—7% of Range.
Deflection—5% of Range.

§ INCHES LIVENS PROJECTOR DRUMS
British Manufacture

58. Livens Drums are shipped without packing of any sort.
The weight of the filled drum is approximately 61 pounds and
each drum contains approximately 30 pounds of gas,
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BRITISH MARKINGS.

~ FILLED | 1/27 BAND AS BELOW—1/2” BRTWEDN BANDS
= (.G, TWO RED BANDS
N.C. 1 WHITE—1 RED—1 WHITE
vens gaine tubes, propellants and shear wire pistol heads
e shipped separately,

i

& INCH LIVENS PROJECTOR DRUMS
American Manufacture,

0. The 8” Livens Drums being made in the States will closely
w the British designs and will be marked as follows: (Fig.

3 |PROFERTIES | MARKINGS
Lethn) 2 White Bands—Stencilled «Qas.o
Penetrative 1 Hed and 1 White Band—Stenciled «Gas.w
Incendiary stencitled Oy
Explosive Stenellled. oH. E.»
nctice NO BANDS OR MARKINGS.

] drum bodies will be painted—slate gray. Stencilled will
1" white block letters, lengthwise of the drums. *

PACKING OF LIVENS MATERIAL.
Ameérican Manufacture.

ME IN PACKEAGE | FACKED IN | NO. PER PACKAGE
= Jector Barrel—=20" Waooden Fox 1
- Projvctor . Barret—i'n” Wooden Box 1
| Base Mnles Not Packed Unn bBe nesred,
- L s Wooden Iox 1
~ Cartridge Case Wooden Box 4
ter MKI with Fuscs and | Weoden Box | 10 Boosters; 10 Fuses: 10
Handles Handles.
fler MIIT with Fuges and | Wooden ‘Box | 10 Rojsters; 100 Fuses: [10
i “Hpndles | Handles,
imaters and Alming Rods | Woeden Box | 10 Aiming Rodi 10 Olinometers.

62. DIMENSIONS OF PACKING BOXES FOR LIVENS
é MATERTAL.

American Manufaecture.

in Package | Longth [ Width | Height

toF Barrel 207, ., .. 3 ft. 5.5 In. Y"1 1115 )n:
for Barrel 407..... 4 ft. B.5 In. 11.4 in. 11,75 in.
............. 1050 i 18.0 In, 4.5 o,
................. 1 £ 16 4o 0 In. 5 0.0 In.
.......... 2 5 16T 10 in. 10.6 in.

with TFuses
.......... [ 2 Tt G0 dn. 10,5 1, 8.0 .In,

with I'nses
........ i 2 . %.000m 12.0 in. 2.0 fo.

and Alming
SR e I 5 A (A | 8.5 in, 125 In,
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THE STANDARD SET UP.
6d. Fig. 35 shows the prajector installed, ready for«fiving

In practice a “V” shaped trench s dug about 36" wide, 17~
deep, and 30’ long, perpendicular to the line of fire,

The projectors are set at an angle of elevation of 45 degree.
by means of a clinometer, and aligned by means of a COmpass.
[t is generally not necessary to set each gun separately, If one
gun is carefully set, several may be aligned from it, with suf-
ficient accuracy,

Projectors are generally dug in, in batteries of 20 each; the

various batteries of an emplacement being scattered as the
eonditions of terrain und cover necessitate,

CLOUD GAS APPARATUS,
Cylinders.

64. In the first years of the war cylinders containing aboyt
seventy (70) pounds of liguified gas were used by both sides fop
cloud gas, or gas wave attacks, The eylinder used was about 39~
i height and 8 1/2” in diameter, similar in all respects to the
common Cos cylinder found in the States, The siphon tube,
about 3/4” in diameter, extended from a valve at the top of the
cylinder nearly to the bottom., The pressure of the gas forced
the ligquid up this siphon tube through the valve and out into
the atmosphere through a parapet pipe, where it vaporized.

The cylinders were placed far forward in the trench system,
usually in sets of fours, connected by rubber hose to a fou r-way
connection and single parapet pipe. At first, eylinders were
used in about the ratio of 1 per meter of front on which the
attack took place. More recently 3 per two meters, or even
2 per .meter were used. This was accomplished where the
width of the (rench permitted of double banking. The cylin-
ders weighed, when full, about 140 pounds each.

Due to the difficulty of transporting this heavy mass of
material through the trenches to the front line, and due to the
fact that wind conditions made jt necessary at times to leave
the eylinders in the frenches for considerable periods of time,
the cloud gas attack hecame practically ohsolete,



TRANSPORTATION TABLE.
Unils of Capacity.

EFT | Ried Wl o
2]y PR
3k8 |85 | LS8N S8 82 1VE | 8
.............. a3 165 100 14 |2 2 1
............... 1057 150 a0 10 2 5L Yo
............... 1507 100 40 8 2 1 3
R SRS N ile] 165 100 14 4 1
............. 25 480 200 48 5 4 1 ;
: IR . 6o a4n 400 20 4 Ll LS
Complite, Boxed, , .. 280 440 24 - v i
RBase . Plotes., ...... 120 1 B 2 1 ;
Htand Toosw,. ... 125 iy 8 o 1
........... a8 a50 200 a0 B 4 1
Y S PR S o5 400 250 40 8 4 a
Cylinders, Full., ... (171 160 o6 15 4 b 1
| Eopty...| 20 850 200 a0 8 48

.El'z_i,iicks or wagons going forward must be loaded in the case
af projeclor material with an equal number of each unit in
der that a broken down conveyance will not prevent the:

4 installation taking place.

GENERAL PROCEDURE IN GAS OPERATIONS.

- 66. Passes should immediately be obtained for all officers,
upon assignment to a division for active operations, and cirenla-
maps and sector regulations studied.
sses are not generally necessary for eirenlation, but to

: ﬁl":"thg_ necessity of explaining yvour mission to too many,
‘people. it is advisable fo have them,
~ Gel in touch immediately with G-2 and obtain complete data.
of your own and enemy lines, with maps. Aeroplane photo-
-Et'p-are useful if obtainable. Arrange for daily intelligence
~bulletins and a copy of the sector history if there is one,

''''' .. Make a complete and detailed study of your sector: both
front and back areas. See that all officers of your com-
i¥ and your section leaders are familiar with roads, trenches,

='s, telephone systems, efc., of their particular areas,
t

ailed reconnaissance should he made hy all platoon and,
lon Teaders, as far as time permits. A thorough knpowledge
€ sector will lessen the danger of becoming lost at night,
Sausing unnecessary casualties. During these Teconnals.
ces dumps should he selected tentativelv, P, 'C's. chosen:’
8 decided and emnlacements selected. Each officer making:

inaissance should submit a reconnaissance ‘report of the!
‘shown hereafter. 167 dand

After a close study of the tactical situation, enemy con-* -
#ilons, the terrain. and time allowed, the company com-
#hder decides upon his plan of operations, He then prepares.
oject (see form following) which he submits to the Chief,
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of Staff of the division. On approval of his project the com-
pany commander gives detailed instructions to his platooy
commanders, assigning them definite duties. These instructions
should be given in conference, and confirmed in writing.

All gas officers commading units assigned to support infantyy
anits will immediately report to the commanding officer of such
infantry unit, prepared to suhmit recommendations regarding
the employment of his gas troops. After reporting to the in-
fantry commander he comes directly under his orders and ig
dirvectly responsible to him for the proper conduct of his com-
mand, in accordance with the orders issued by such infantry
commander. Until he is relieved by the latter he is subject
only to his orders, superior commanding officers of gas troops
having no authority to issue orders to him affecting the em-
ployment of his troops.

Commanding officers of all gas troops in assigning units under
competent orders, to operate with infantry units will carefully
instruct the commanders of such units, in order that they shall
fully understand from whom they receive and obey orders and
that they are not sent into combat to conduct independent
operations.

69. One officer of the company is charged with gelting up
supplies. A table showing the amount of material necessary
in various cases is appended.

70. Platoon leaders make their own detailed arrangements,
and assign the tasks in their own platoons. They must organize
their platoons as required for carrying, digging in, and camou-
flaging. Their orders will specify the approximate emplace-
ments and target. They must in gemeral determine range,
changes, and angle of fire. Their plan of operations, with de-
tailed instructions, should be written and submitted to the
Company Commander for check and approval.

71. At this time, officers and N. C. O.’s in charge of details
must make another and detailed reconnaissance. Runners, who
are assigned to keep liaisen with company or other P. C.'s, must
familiarize themselves with routes. Every man must know the
terrain over which he is to function so that he can find his way
day or night.

79 As soon as material arrives, the installation is com-
menced. As a rule all work must be done at night, in absolute
darkness, and silently.  This means that each man must know
his task, and carry it out promptly and carefully. All material
sent forwrd must be complete and ready for use. No necessary
item must be omitted.

73. Work done by Gas Troops in forward areas must be
directed and éontrolled with the greatest care and caution. The
enemy must not be forewarned by sound or sign. The success
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- of the entire operation depends primarily upon surprise. Warn-

. {ng to the enemy will result in a heavy shelling of the area, and
-_prdbihllr' in a withdrawal of the targei.

74. Camonflage is the concealing of all work done in such a
manner as to give no sign of aclivity or change. It must, there-

fore, conform to the surroundings. It must protect against:

(1) Aerial photography. .
(2) Air observation—Airplane or balloon.
(3) Direct ohservation.

It is necessary to consider and provide against:

(g) New tracks.

(b) Regularity of lines.

(¢) Production of shadows.

(d) Leaving any work uncovered.

preliminary reconnaissance must include 2 special study of
cumouflage requirements, and the report cover the exact kind
and amount needed. Natural camouflage is superior if it can
e obtained without being itself noticed.

The corncealment of emplacements must be carefully super-
vised each morning before leaving. In difficult cases the divi-
sion camouflage expert may be called on for assistance.

75. When the installation is nearly completed, the Company
Commander issues his operation order. A typical form follows.,
In addition, a company operation order is issued giving the
duties of all platoon or section leaders in the operation.

76. The zero hour is usually set inm conference with the
Chief of Staff of the Division, as it may be dependent on other
operations. If not, the best time to shoot is at night, when the
target is most heavily held, or in general when the chances of
surprise are grealtest.

77. On the completion of the operation, an operation report
on the form shown hereafter is jmmediately renedered to the
proper officials. This report must be rendered promptly and
be complete.

78. Liaison. Experience has demonsirated the great import-
ance of good liaison. It must always be maintained with all
vnits whose operations are in any way dependent upon or influ-
enced by the operations of the gas troops.

In normal operations telephones, runners or dispatch riders
may be utilized. Use of telephones is not advisable since un-
usnal activity is apt to arouse suspicion. Dispatch riders are
not relinble. A good runner system is therefore essential, In
planning operations, runners must be provided for, and trained.
They are always sent in pairs, and should be sent frequently
over their routes, both by day and night, to insure proper liaison
in action.
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From company headquartérs to the rear the army dispatet,

" service 'should normally be used. All messages should he pProp

erly addressed and marked “to be called for)” Messages fpp

Regimental Headquarters of Gas Troops will normally be seng

~%in ‘care of Army Message Center,” for Battalion Headquarteps
“in care of Corps Message Center.”

In active operations where platoons may be delached from
company headquarters, it smay be inadvisable to utilize Con -
pany runners, in which case messages may be sent to company
“in care of Division Message Center.” In such cases the cojn.
pany should maintain a good N. €. 0. and two runners permy.
nently at the Advance Division Message Center, This N. . ().
must always be kept informed of the location, of the Compan,
P, C.

79, In aclive operations Progress, Operations and Dumyp -
porls must be forwarded daily to Battalion and Regimen! y|
Headquarters at the following hours:

lLeave Company Leave Baltalion
8:00 A, M. 11:00 A. M.
5:00 P. M. 6:00P. M,

During normal operations such repovts should be sent as fol-
lows:
Leave Company Leave Battalion
8:00 A, M. 11:00 A. M.

NOTES ON OPERATION.

d0.  The following notes concerning operations will furnish
general guide for all eases,
Neconnaissances.

(1) - Secure good mups.

“12)  Secure passes,

(3} Go over ground with N, (.. 0.s and runners,

(4) Plan out and ascerlain everything asked for on recon-
naissance report.
LEmplacements.

(1) "Avoid shelled arcas, exposed positions, or (rench inter-
sections. :

(2) Do not have more than 509% of range in own lines for
projectors.

(4)  Beleel good cover if possibile, y

(4]  Consider routes to emplacement.

(0} Consider soil, and ease of camoullage,

Asgistance.
(1) Determine assistanece in-men or transport neceded.
Liiqging Emplacements.
- (1) Look over lines of fire.
(%) Check up aceessories; compasses: tapes; friangles; elin-
" ometers; ete,
(3)  See that camouflage is available,



U
_*_-'__j_a_ig_by Gas Troops 65

ying.

" Arrange meihod ecarefully. and have material arrive in
‘Work to time schedule,

. Have good N. C. 0. in charge at forward dump.

bt s {
g -
o }
naXf
]

._ (a) Inspect accessories; tools; exploders; galvanometers,

(b Tell senior sergeant the zero hour, Give him sufficient
gata to go ahead in case you become a casualty.

(2) On arrival in line—

~ (a) Don’t waste time.

(b) See that runners are ready.

(¢) See that Infantry is informed.

. (@) See that everyone is ready and knows what to do,

(3) After firing.

(@) Withdraw all possible material. such as mortars, ex-
ploders, galvanometers, etc.

~ (b) Camouflage.

(e) Submit an immediate report,

DATA ON OPERATIONS.

_ﬂ{l—ﬁ In planning operations of Gas Troops, the following
‘data are useful. They refer to conditions of Trench Warfare

P

id as based on British experience,

4" Stokes Morlars:
" Gas: Allow 1 mortar to 100 yards of lateral targel.
. Bombardments are made:
L (1) On ways or Nights Preceding Zero. Rapid bursts of
fire for one or two minutes, once or twice on each of the
nights preceding zero. Expenditure of ammunition is cal-
culated at the rate of 1 round per 5 yards of jateral target
per miinute.

(2) During the Assaull. Smoke and lachrymatory agents
. are used on the flank of the attack.
Smoke: One Gas Company (16 mortars) is usually sufficient
for a smolke barrage on the flank of an attack. One Section
(4 mortars) has frequently been used. Average rate of ex-
- penditure of ammunition is | round per mortar per minule.
~ Miscellancous:
. Mortars are sited in the front line, or in saps just behind
it, and are carried up by the special personnel. The latier
also construct emplacements if time permits; The actual
preparations can be completed in 12 hours, but a longer
time is desirable. Infantrymen are required fo earry bombs
12 bombs to 1 man),
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8" Projeclors:

(1) Train all guns on one target, ¢, i1 woods, village, o,
area of dugouts,

{2) Only one shot can be fired, as the gun then reauires
digging out.

(8) Not more than 250 guns can be instailed by one eom.
paity in one night,

(4) If several working nighls are allowed the gas company
can earry up and dig-in all its own guns if normal teench tram.
way facilities are available.

B} Infantrymen arve uspally required for assistance iy
earerying drums (1 drum per man).

(6) Guns are sited in the front line or preferably just
behind it in the open; with breastworks the guns. are better
placed behind the traffic trench than in the front line,

(70 Surface emplacements should be used wherever gon-
cealment is possible,

Cylinders:

(I} Recesses in front walls of trenches should be COln -
pletely prepared before carrying into trenches is commenced.

(2}  Each eylinder reuires 2 men with 2 wooden poles to
earry, it,

(31 Wrap cach eylinder in burlap or sand bags to prevent
aoise from elanking together.

(%)  All valves and fitlings should be tested for gas-tight-
ness and easy operalion before leaving dump.

31 Cover eylinders in position by sand bags, bonrds o
earth for protection against shell fragments or shrapuel,

(6) At zero minus 10 minutes, stalion one magn at gach
two eylinders fo lurn on valves. Stand by during discharge to
prevent accidents and gassing own men. Al men should wear
masks.

GRAD CIRCLE Wil CODE,
Fig. 36.

81. It has been deecided to adopt the Grad or 40 poinl sys-
tem in noting wind direction, and miles per hour in neting
veloeily.,

In transmitting wind observations a known number is added
to each reading; other pertinent information: signatiire,

Example: Al a stution known as Pierre, at 16 hours the wind
blows from the north, or point 40 with a velocity of 8 miles per
hour, and is steady.

The Key number, which is frequentiy c¢hanged, is assunted as
15, The message will then read:

Pierre, 1600, 523, sieady. Smith,

*M0-L 15—556 § L 15—23.
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MATERIAL REQUIRED FOR 4-INCH STOKES MORTAR

160
320
160
1
8
8
300
4

OPERATION.
4 Guns—40 Rounds Ammunition Eaeh Gun.
Gas Ammunilion.

4” Stokes Mortars complete in good crder.
Gun Barrel.
Barrel Cover.
Gun Legs.
Legs Cover.
Traversing Handle.
Muzzle Cover.
Breech Piece with Nipple Anvil.
Base Plates, reinforced with wood.
Gas Bombs complete with Gaines and Fuses.
E. C. 3 Biscuits.
Waxed Wads.
Compass.
Shovels.
Picks.
Sand Bags.
Sets Backing Material for Baseplates.

54 Bomb Carriers.

4
4

Cleaning Rods.

Tool Satchels complete (each containing):
Spare Nipple Anvil
Clinometer.

Monkevy Wrench.
Combinationn Wrench.
Large Spanner.

0il Can.

Set Recapping Tools.
Spare Caps.

Emery Paper,

Cotton Waste.

bk o e el i e

Transportation one jourmey, exclusive of personnel:

2

Double Limbered Wagons, or

2 b-ton Truecks, or
2 3-ton Trucks.

MATERIAL REQUIRED FOR 4-INCH STOKES MORTAR

4

OPERATION. :
4 Guns—40 Rounds Ammunition Each Gun.
Smolke or Thermit Ammunition.

4" Stokes Mortars complete in good order.
Gun Barrel.
Barrel Cover.
Gun Legs.
Legs Cover.
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Traversing Handle.

Muzzle Cover.

: Breech Piece with Flat Anvil.

4 Base Plates, reinforced with wood.

;moke or Thermit Bombs (with Detonator Smoke).
1_ D or Sutton 79 Fuses.

Shndhaga.
ets Backing Material for Baseplates.
Bm:nh Carriers. .
ing Rods.
Tuul Satchels complete (each containing) :
~ 1 Spare Flat Anvil.
Clinometer. :
1 Monkey Wrench.
Combination Spanner.
Large Spanner.
1 il Can.
1 Fuse Key No. 31-D or 79,
1 Fuse Punch.
Emery Paper.
~ Cotton Waste.
' ansportation one journey, exclusive of personnel.
4 H}nnhlu Limhereﬂ Wagons, or

'a.f;aa:atﬁn Trucks.

fATERIAL REQUIRED FOR 250 LIVENS PROJECTOR OP-
ERATION,

Eﬁﬁiﬁes’ with Fuses and Detonators,
Charges (Prepared).

) Sandbags.
12 Sets Murkuig Tﬁpe

_Expludera.
Rtles Lead Wire (100 yds. double).
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2 Cireuit Detectors,
220 yds. Insulating Tape.
15 Spanners, D. E,
3 Watches,
1 Resistance Box.

Transportation, one jeurney, exclusive of personnel,

16 Double Limbered Wagons. or
8 d-ton Trucks, or

a d-ton Trucks, for 2°6” Projectors.

—_ "

85. TABLE OF ALLOWANCES FOR GAS TROODS
Technical Equipment.
L.
Projeclors. Monthly Consumsion
per Company.
1O Gog
Operatiots, Cperntions.
Projectors 2°9” complete wilh muzzle eap. ... 563 338
Projeetors 40" complete wilh muzzle cap. ..., 187 1192
i el R R R e 937 h62
Drums, C. (., complete with prapellant and :

COEPOREIt I PArES. - o it e e 200 720
Drums, N. €., complete with propellant and

SOMPONent. Parts: o danttesiis L B 400 2.4
Drums, H, E, complete with propellant and

et s et e Al o B o e e, LT 300 180
Drums, incendiary, complete with propellant

and component parts...........u... .. s HEOH 60
s>pherieal Bombs, H. S., with propellant and ,

COIRPOREIE DTS 50 s v i b i e 250 150
10% Extra component parts for drums and -

e R D o e 1 T
Propellant’ ¢harges 0% extra on bombs and

e T SR SR L L R B e s it
Muzzle eaps, 109% extra on Projectors. ... ..... 300 180
51 e8I Lol S R S e S N 20 12
Wire. 7 strand, rubber insulated, for firing,

e e N S R e bl 1
Tape, racing, 136" wide, Fds. oo ve v oviniinnns 000 ann
Tape, insudating, 50 £.orolls. oo ivieinan s 30 18
CHMONTeRers: s e o et e b s A 5 3
sets of accessories, U, S. Ordnance Dept.,

class 54, Division 8, Drawing 7. ...... ..., 173 I/5
Exploders, Magneto Type. ..ovvininivisin o A 1 2/3
Circuit Detectors. Galvanometers. .. ... ... . 1 2/
Batteries, extra (173 of Galvanomelers)...... .. 1 2/4
Platinum iridium wire or substitule.......... 4 2.5
ST Tl 5 {00 e e R S 1/3 2/5

Nore—For every company to be trained, 150 ecmpty drums

will be required (discarded gas),
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s

Stokos Mortars.

Monthiy Consumptlon,
per Company.
PR Lo aney
ﬂpumﬂnm: iperutions.
'.;':;- akes Mortars, complete with technical

ipment and wooden basc-platés. ... .. 2%

B e complete €0, o oot 4000 400
. Bombs, complete, ) IR i, 2000 400
. Bombs, Lachrymator ........ .. { eis s T 1on

I'hermll L 0 s LS o0 Y00 300
LRSI T e ... 2000 400
BENE. Bomb Carvier. ..covoove s L I 11 2

piecea, O I S s A R S SRRl S R 1y 0.1
BInE Sorews. extra. ... Lo duiich Sive o o oo |
ealing Oil for Barrels, Gals............. I 0.2

tE—16 Stokes mortars to be issued per company as initial
m:mt One set of technical ecquipment to he furnished
oyery four (4) Stokes Mortars.

[T,
Cylinders.
el Monilhly Copsumption,
pér Company,
1009 n(er
i Operations. OperiHons.
Cyli am:s BETC AR Corgt G tvsvcdan st i cosiniv’s e 230 500
Smole Candles. Type S or Fype F., complete, . 200, 40,
IV
freneral Supplies.
Monthily
Lultial Consumption
. Hipnipment, per Company
iition Hmpd Car..... o R S R T Pt 1
S e s e e o 0 JE 4 Yo
o dpdutd s AR A R Tty 1
*Gnﬂridge-a ....... R g ) S A e o R R i 1
SRRnnArErin JN L TN S sl N s ] 14
ylinder for Haldane. .. ..., ... N I s 1
R T (G A el e ok L AR PR R 150 10
".f}iﬂ‘k-ﬂ;ﬁﬂ 14 BRSPS <R e G A 100 10
e eat g T RS G e s 250 20
eehsheatl © .. ... voeeaenin o s xde2D0 10
W T T e i e e S N ) 11 1
gas, waterproof, 10002, yds,.. . .oo0io0ien. 100 10
,le;% for Flashlights.......... A N R 25
: P S A e e s e e e, P 25

.......................... Tt e i 1540
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T —
Luminous Paiot, Ibs..........0.. AR A 1
Paint Ease e L P pee e e 1
Rope, ) L S D T T o e v 100
Large Paulins, 20°x30°, e\pprm ............... sy 10
Yerey GUur, S0, M. s ia o e aams s vl mio e 1/3
Verey Lights, 35 mm. Red one Star........... 7 8
Verey Lights, 85 mm, Green one Star......... 8
Verey Lights, 35 mm. White one Star......... vt 8
Compasses, prismatic ... .......cvoveveinn 20 2
Shovels, 9" Blade, round point..............s 150 10

86. The foregoing Table of Allowances is based upon the fol.
lowing assumption:

The proportions of the personnel engaged, on the average, in
each form of attack is as follows:

G s (80 M e S (e S A A s anoey
PEOIEckors: iin taribe i vt odoliis St 605G
Stokes Mortars: e destsidsads S dam et 209,

This assumption is largely influenced by the fact that it is
considered that there would always be a large percentage of the
troops engaged operating on stabilized fronts. In preparation
for any future conflict, there will be an increase in the use of
eylinders and Stokes mortars, certainly if the cylinder is sat-
istactorily developed.

It is estimated that 25 9% of 4’ and 76 9% of 29" projectors
working entirely on cylinders, projectors, or Stokes mortars,
econld discharge during one month the following:

CNIIRARTS | =5 vuiiii. o vamise e v e s 3004
PROJCEIONS) Gl sl iore s weslt mys e o o 3000
Slokes Mortary aadiians Mimre s snleae o 10000 bhombs.

It is estiniated that 25% of 4 and 75% of 2’9" projectors
would be used.

Average life of a projector would be four shots, or 25% loss
in each shot.

Two base-plates will be necessary for each 4’ projector; aver-
age loss on base-plates *vill be 25% of the total in each shoot.

The total number of Stokes Mortars would be sufficient to re-
place the guns destroyed by shell fire, aceident, or capture.
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TABLE OF ALLOWANCES FOR GAS TROOPS,
Unit Equipment.

L.
| Pl
NAME OF E _E aﬂ
EQUIFMENT - o
ALLOWANCES E g ‘ g! | E.E;ai
28 ggg ! gsfg %:‘Eﬁﬁ
B2 |B&z | 8£2 | Eafte
DATHIE . %eneeniosssis T paders 1 251 i P nn o2
e A E R 1 1 1 25
Meteorologlenl «oo.ooceniesss 1 , : 18
Meteorologienl . ........s0es S 1 1 7
Photographie ..ovoicoviananrss . 1 1 ) i
CATHENERE. | i ia wiea v s s amavimnnpe 1 2 = B2
ReconnalBERNES L ovvovroesorsns 1 2 2 32
OfMee ....... RN A0 LT 1 1 1 25
Workshop e - 1 1 T
IT.
Drafting Equipment.
- Article. Amt.
el hair brushes, medium. ... .oooioivannsnaonrenees Ll
el hair brushes, fime. ..., . .o shivsiriireaiiataenss 1
ut]] tracing, 307 ) R R L P L AR L R e e g il |
e AR R Ao g R o s BRI S R
del‘s, proportional .....ielieeiiiiiee i 1
Wing struments ......iioiiiiieiiiiiie e nrtetes 1
wing tables, 36"x60”, with trestles..... s S e el
&m*—s, EREBE. uiviaiaieines o v on o lusbibdlos /e sisl aSs b SIS e et
aT's, CTL Fr s (i RO N 5 e LI B R R s
sers, rubber, pencil......... A Y RPN R e 6
g, Tubber, 10k, .cc.orcvenantrnarrnorreracanpapreas 6
‘rames. blueprint, 24" xﬂﬂ” with eelluloid face........ W 1
drawing, black, bottles,...........c0ovene iy ¥ A
5 drawing, blue, bottles. ...oovoivciiroirenvaenens s
g, draving, carmine, bottles...... ... coorenrecnnen s S
t, drawing, yellow, bottles................. AR b
K, drawing, green, bottles. ..........ooooiiaeiiiiiiaiaen 3
k, drawing, white, bottles........cooieeeerinonneeris s Rl |
BERD SHEASUTES .00 cm e valdsis dae@amtiasnapens s sensinst dopniss 1
Note book, 47x3%, apm DER0 5 e e e e e ey 4 o e e Te e e g g
" Paper, blueprint, 307, roll.........oooeianenianee. e o
P ,]Iar detail, white, 30", roll......... R Ak s O el i 1
~ Paper, blotting, large sheels..... e e R T T L
& | Paste, library, Jars......c..ccoooo.ee e UL e 3
}'Eanmls, drawing, H..oooeeroereianeimmnanees e 12
ennils, drawing, 4H....coavcrnecccaorrons s A oo, Tl

nmls, drawing, 6H.......... S e iy R 6
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Pencils, drawing, Graphite. ..., A S s S
Pens, crowquill, doz...... N I R R Y i r Gy o o] P 1
Pens, mapping, doz............ T 1 P S ity ]
DR ] e S e daaiah viaien i it e AP I
Pads, pencil pointing......... SRR e SRR S s b 3
Pens, seratch........ D T P o P R L 6
Pawder, pounce, for tracing, cans 2 1-2 0z, .............. . 1
Saper Eeaemg, S0 rollis il o e e e 1
e (T O B P TS e us dieTeraTy A T e s e 3
vrotractors, Semi~ehrenlary 6%. . c. vussesiinanicass s ah. 1
Protractars; map, cellmlold. . ..o i innscr o o 2
Protractor Rectangular, 1 MR o e R T E 12
Reading Glasses, 5, 8-POWer.........iuuivionnnvnrnrinn. .. 1
Rule, parallel, steel, 18~... .. b A a e T T R R R TSR ral 2 s+ s 1
Rubhier banidal héxea. oo so T soosion insusal 1
Scales; | Engineer, triangular...........iciveeoonooiio 1
Scales, Engineer, triangular, metric........2........... . 1
Seales, Architeets. ..........o.oo.uue A T TR s . 1
Seales, Triangular, metrie........... I I i i 1
St Bduesatecl) J00 3 vy i e s, e e 1
“T? Squares.;867......... D R e R T e T S P 1
Trays, washing, blueprint, 24 x 80”.................... .. 1
Triangular 30°-60°, 12”....... R R T AL e D e e 2
gotansnlar:db®e Lo 10% e A AT A gt e 2
Triangle, 30°-60°, 5”........... b ey s e e o 2
S LR S e SR CF ey L R 2
Tubes, tin, for maps and tracing eloth...... S ICLIT ) o L 4
I R S et B Rl S A o 3
[ERGE S i A S R R e T 10
WALET coloTs;. AEsDrted) Set8. .ol i o bh ool s ot et 1
II1.
Signal Equipment,
Bags, dispatch...... A e s 2
Batteries, for Flashlights............ T SO Tl e Sl 25
ST (0 B TR R R A s sullo . ikt A 25
O e R e R s i ek sl Tl 2
Flashlights with Batteries.......... R s SR R e 20
Sinstesheld) Bypa B oEy L0 00 L T IT CRS e iR 5
Kits, flag, combination, standard. .. SN A e et L e 2
Knives, Jack, heavy, with O o o e ooy o s e o i e O o o . 250
Télephone seis, complete....,.. s s et s C T 1 P el e e 1
Telephone wire, insulated, feet, (twisted pair) v vvevin.nes 300
Walchen lomninons Gl i ol Eoliiain s al)
1V,
Meleorological Equipment,
Anemometer, Stanley, hand, portable, (or equivalent)... ... 1

WOEET B I T SN RN i TN L T Y 10



IV-A.
Me'teamfn'ﬂimf Equipment.

_:md Dry Thermometer.......... Sl el o SRk agi*]
T T o S e (o iale S ATs I Ao Tuipls Sraleraters vy [l
yid Barometer, large. . ......covoiininns el e
oscope Panterescope Schweissgith. .. oovvivernvnenee. 1

Eitop. Watekes . ........co.0... e R P S ] e R N

V.

Pholographic Equipment.

et GraphieX BiA. . oL d TV s s e e e s ms e e iR 1
- a]upmg, equipment, cnmplete ........ U S T e e e 5
1 irt BT < o7 s 3 e s e e eh b ors aTat e s leha’ e TeTare adlw fralialhe e e g ala A e

' VI.

Carpenter Eqguipment,

ers, ship handled, sets of 5. Tl ei s N vy AL E e
Aw '_5: F Ty Ll o o e e SR L e e S e L N
Axes, handled, 32°........ T e Gy eiae ataiate ) 2
ELE T £k e S £ Salvaataiats S Satatyes 1
, expansion, 2 cutlers.......... IE e g PR s e e 2
Bit, Screwdrivers, 3/8”........00veees aibinihia o mretepnip Sy o | SRl 6
Bit, Screwdrivers, 1/2”.......... v sk et i ot Maia it 0
St e L S N T R 1
ipers, 8" set of inside a_nd uuls;de ......... RS e b i
T T o ok ) 1 (AR S SR SO £ PTLe, o L
e b T e e R e R e e O e e itk viatas D
{t SHCDEG R T D LR SRS s T e BT et Azt
_-,k&ls, framing, 1” handled...... R P RS R
J" sels, framing, 1/2” handled...... .oveereeneans 21 A 1
é}l;isels, framing, 2” handled. SRl eyt Sl A 1
IR RIHEDS, Wil . .o oicaie oo oimissisionsivis i Sate e AP e s G
'-_3 e R AL e R B st
ﬂBE, CETET R e Pl e Rty § 2 g 1 [T TR 6
g elaw, handled . oo conadsgona PO TYECL T C TR don 2
A O e s e PR & e A e b e R e Tk
Chisels, framing 675 o vianaiens e At
ndles, Hammer, claw.......... e R RO A T e T . 4
-.. Etﬂ, h&]ld.lEdu- ........ R T T - Fr e B u v E Y e ﬂ
vel, carpenter’s 24”............ SR A B R T |
Mallet, carpenter’s handled............. bewi e o e e T 311l
" Bl' 12]]1111 R R R # 8 & & & @ ® BB S EFFE B EW 1
‘encil, carpenter’s, doz..... rverassanesnsslodsis seedslssinnss sl

Jack @ & @ @B B W & & B % 8 @ @ @ 8 @ =8 &= B 4 8 B B B @ @ & @ B @ om B EEEE E R 2
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Pliers, side-cutiing............ e B e e A P e )
Plumb bombs, 9 1/2 0z....... AT o [ o oy T s e U b i
L G 3 3 B G A S i it s A YRR N 3
Saw, compass, 127 key hole blade, handled ..... e |
Saw, eompass, 14” blade, handled............coovven. See sy ]
Saw, compass, 18” nail eutting blade........ AR T e sy 1
Saw, cross cut, hand, 26”............ e T L R L L 4
SaW, rip, hand, 20%. .. .00 i0ian VESS AT RN S 9
Sorewdriver; 57 blade..iicivssvnenin sas et 1 B TR p.
Square, steel ea_rpenter Lo T o i e A B B TS Seianets
Lape  SIetaiiles B0 Bt inaminsysevvienaisildvy oot i o 1
o) L e A LR e S e 1
F LT Y e S R R e R, (R R U T K T O E A e 1
Wrenches, . munkc}. b B I e A D A S S s Py 2
VIIL.
heconnaissance Equipment.
U E T S e et S R TR A e E T e AN cemses 4
Boards, sketching........... R o B L o e e R e 2
Chests; shetching outfit........ T Pl P s P ey e Sty - 3
Clinometers, service, with cases............... a oy e 2
Compasses, Box........ otsara aTeie s F e s e, hlais/e s v sals 2
Compasses, Prismatie, with cases.....,. R BT o L P R 2
Gallilord aheels vovooe v eniininnes ol 4w o S D waiie 0
Erascrs, rubber, pencil..o.ccoveruevn., sie's fa s tera e e TR e A 14
Holders, timing pad........... A P L S S o AR 2
L L S R e e F S T PRI . ST = e s e 2
Metallic tapes; in tenths, 160 ft.......... .. 00 000 L. . 2
NoterbagREE=RoTd o . ilie oo L b v s te s s TG A 6
Page tallles ... ccvvecieviidis R e O R e R e 2
Pockets, pencil........ Stevele¥erhararatansatatata dtety PRI AT 2
Padss $30I0g oot s SIRIATe TS N e e R e P e 2
Paper, sketching, sheets, gmss ............................ I
Penerl, bhie .. ciivueveves PR e L e £ 3 4L o 2 BN AR 4
Pencil, drawing H...... PP R e o S e R L o s (R G ol 4
Pencil, drawing, green............ SR e A B SSAE 1
LR TR DES e TR IRy G S s S ) L T 4
Protractors, pencil polnt....c.cov.vvees v e e AP R A 4
ARPeL - RUNESIVE, TOLIR... cincanson vresio st o e s e 4
Tripods, wood, folding.............c0ivuns Sy = e N 2
VIII
Office Equipment.
Army Regulations ....... @ S esv valweaate Mo SN e 1
Defensive Measures against Gas...... R L i ine o's 32
Desk, field (Unit A)......... YR T Sttt s B SR ]
Deskfield, (Unlt B): .o covacoacec o, T T A PP 1

Engineers® Field Manuil. . i 0vii s v e tisiosostisss J



Sengineers’ Training Manual..ooeesvrnrnrsens nrmnnrese e 5
' Field Service Regulations........ccceecueasieroramnnnees 3
nfantry Drill Regulations. ........ociceeeivnvmnsseaies B
‘Manpual of Courts-martial.............. R R R <11
Dictionary, French-English, large....... PR T M- R A
 Manual Interior Guard Duty..... et e e e Sl L i 1D
."ﬁ'gﬁgraph. small type, portable.........ccioneeeeeens Akl
. Non-commissioned Officer’s Manual......... R Tl T 32
" Small Arms Firing Manual...........ooooaenecnn ST e 3
pypewriters, Underwood, 107 Carriage.......corecreceeren o B
- IX

Workshop Equipment.

BARVilS, 160 1bs...oc.ooivenssesiinainasioeninnensas SAEHE A
B A prons, 1eAather.........ooivaerrstcisaiviniiiraocienass: e
Bolt cutters, 1/2”. ............ St s B R R i o .2
Bolt cutters, B5/8”.........0evueeen. N e = L8 R g
~ Brace, carpenter’s ..... T P o T O O it 1
‘Chain Block, 3-ton.............. S s S 1
BlGhiscls, cold, 1/27....0ccauiviivvios A, LY S i
-f'(f.ﬁ-isels, Bola A L e e el L P e e ARt b

pers, outside, 8” pairs....... et o d LD SRR, SR el |
Calipers, inside, 67 pairs....c..ooiieenas R R e g i oy |
~ (hisels, square, hot, 17........ I N S A o P AN 2
S Drills, post, 157 .. .u.cvrriireiatininnnteiaoiis i 1
~ Drills, Yankee Hreast, double speed, three jaw chuck No. 44, 2
" Drills, Yankee Breast, small for drills ranging 1 to 60......... 2
Drills, Morris, straight shank, twist size from 1 to 60........ 1
~ Drills, 1/4” straight shanl,  iii s R AT S T s e ks 6
. Drills, 5/16” straight shank................. L e 6
‘Drills, 3/8” straight shank.............. DI mdid s ea e 6
" Drills, 7/16” straight shank......... R i Rt n b dor e kO] 4
Drills, 1/2” straight SRARK . . vov o1 b0 M TS AN !
~ Drills, 5/8” Square shank twist drills.......... O o e
Drills, 3/4” square shank twist drills..... BN . Lo ) 1
 Drills, 7/8” square shank twist drills.....oooovieiveniiia 1
" Drills, 17 square shank twist drills.......cocviiininan, AR |
6

6

6

6

6

2

2

1

1

1

1

1

. Drills to fit post drill chuek, 3/16%.........co.coovivieana,
~ Drills to fit post drill chuck 1/8”.. ... ooiiieiiiieiines

Drills to fit post drill chuck 1/4”................ oo ioaS ‘
" Drills to fit post drill chueck 5/167........oooiiiiiiiinas e
~ Drills to fit post drill chuck 3/8”..........covviiiinns s
" Drills to fit post drill chuck 7/18”. ..o voiveir e
~ Drills to fit post drill chuek 1/2".. ... co0cvveinnann SVl
 Drills to fit post drill chuck 5/8”..... BN A MR BT B e
- Drills to fit post drill chuck 3/47. .. oisaes e Stk
" Drills to fit post drill chuck 7/8”..... e
 Drills to fit post drill chuek 17...... ... iian. S it
~ Dies and Taps, sizes from 1/8” to 2" pipe set.......ocouvue




78 Gas Manuwal—DParl J);

Dies and Taps, U. 8, Standard machine screw, set, sizes
00 5 R T e D S U S S VT LA S 1
LIAVIGOES, ~DRTVE Y oo ratesotersiores il ol A Ll wwii e 9
Dies and Taps, U. S. set of Standard thread 1/47, 5/16",
R/07% TA3675 1/2% BB A SR AR e bt i b e 1
Forge, medium 8126...4.00vvivmuea il b ks M B 1
LT i T SR e S I e 9
Ellas, flatbastard, 16% .. o7 00000, o0 imaiiit o b nand s imas i i, 3
SHER S a0 0 hs U6 s s v ves « oo RO SIASET ek L 3
Hiles; half-round, bastardi 167)... .. iiivsibal b et - 2
stles HatiDgatard, B . oo e 3
Blitesvorund hastard, 18% . oy i e et 2
SRR BRatardl BT, o e e e 2
Ifiles, square bastard, 16”.......... )y ST e o &
e atmave - hashal 12" . i SR 6
GRS A BB s e e s e T S e e S UL BAS SRR i
AR R T e R A R Sl ) SRR e el N i 6
L P T o D R e T B e oY WAl aT e ko e e 12
Files, Mill, 8“...... T e S B R e e R e A e 12
L R e R e S R R e e il Lea 12
sateshalt rommd Bastard, 87, oo o 12
Files, half round bastard, 67, ... ... e T R b s S I 12
e penin D TS TS A ST e PR e o B S AN 5 0
Fuller set up to 2 3/8” size........... T e G e ]
AT TR O R e s A e e 12
Leadleaisassartot Y6, ., v evii e cn vt b e 24
Handles, hammer, assorted.......:c....o...oo0..s ST e 12
shandies, dbles Assarbed .t vt oo m Tt i 55 sttt s et 6
Handles ...... A e e bt Bt S Er e e e 2
siauunera sstedoa) 1A hEG s 1St A iareh oo e e s Sk 3
sammiara ballpian, 2-1b. . . .. ovoduniis Tt et St atls 12
Hammers, ball pien, 1-lb......... S dutnnsa s PHA L ikl 12
Hamimers, cross, plen, 2-IB., o, koo dobitie Sk Vo ali i 2
Hammers, ieross pien, 321D .. v vt sevin hbnts rda ETE e 2
Hammers, cross pien, 4<Ib...c..cuiininiiannsionssis on.. 2
i P A NN ¥ VL ST DUER s SR S 2
Hamimers, ball -pien, 3=1Diingi vi v o tbe comimrsn Fos b ot 6
dRngnorsifat pien, $IB0 . il o mited e for s 6
Hack saw frame, 12”. . .....0c0. o SAEs i Sl e AT o Yol O
Hack saw blades, medium tooth, 27 T LT e e S (R D 6
Hammer, sledge, with flat phei o0 3-Th el o dae 2l ol Z01 1
Heading tools, set of six, set...........cooniviinonn. N Ty 1
ORACATEN D DI oot E Reb e Sutes A8 Uk atrr ]
Oil: stones, carbornndum.. ... . ozoie o, dons, S s S0 SRR 4
TN T N L R e R L AL ahSis e ok N L ° 12
Ennenes el /8% v ud i RS L Tl bk A A st B
Kiors,c combination; (6% ... 358 B0 il By s By Vi 12
PHES cellhe B vvves sevine i binoaln Lok o L T AT 12
Plarey alnes Bt v s virss doiite sl ) Al AN, e 12



5, gas, 127 ... oot s B
o aE e O R T Sy PR o 1
fon Stanley, joined, 6 ft............i..0e LR Nl o 0 9
ferdrons, 2-1bs.. ... .cociciainn it enaa sy SSRGS L
L T Lo ot o P aares e B
anmhmatmn SEOOT, STATEELy 10 vs v ove naisis s driee 3 1
g,!i‘tﬁ&] SERTECE B e s e s R i B s L R 1
oS o A Gl g e e e S e e e 2

155000l R ) R L A A R SRR L e, Spkes y S L 1
T T 1 P o] . e e I e O iy 2

i a1ze 3/87 to 1 1/74% 88k, oo vnpivns Sy ARy ey 1
L (e b s R N R e A e S R SO LR R 1

s, g ———— T RYELE S STITIRY, BN b s A
.................... e e A = N ] 5
......................... SR el S
........................................ 6

T R R a ot < 6
hlackﬁmith, S e G i D 2
LT R R Sl o vl Rt MRt SRS S fee SRR PR ra LI 2
SREhIoW.Eanpline . LU RIRG SR 0 G h LR e 4

1

1

1

= . 6
éh, munke;r, 1 e b e (P 2
_'Eh ETRE Y A o STRATNIIL L T, TAKTRE e e G
B SSEHSon; 870 0. 0SB U T 1S
ch, monkey, 8"...... RS e e S AT P L AT f
_‘,'fh, Stillson, 107 ........:.. I HLL Ry R RINSITNY ) AR 1
eh, Stillson, 147 ... ...0.0. NS R B ey o 12
SECS G Iaan T8N e nie duEnl e PR it R 6
ich, Stillson, 247..... e AR o o i B sl B s S B 2
ﬁ, monkey, 107....... LIRS R L 12
S ley; TR A A S b meBd o 4
O O T St A U B M el ] Bl L SR
Ithy Westeott or''adjustable; B7. ... ...iiiiiieieriaiie. 12
s Westcott or adjustable, 8”............... Dl Jo 12
ch, End to No. 27.......cccioiiiiiiiiiii. . 12
KEnOIEe W0, 20, 5 i iad ci L AUER I Ti o oul B 8 A 12

ich » End capscrew and nut, A. L. A. M. set, size 11’4” kg
eh, End U. S. Standard, caps:rew and nut size 1/4” to
_1."’2", sets..... I O o PR e S e T sl 6

i
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88. PROJEETS.

After receiving the reconnaissance report the unit commande;
prepares a project. This is submitted to Division Headquarterg
for approval., (See Paragraph 68).

The project generally covers the following points:

(1) Map Reference.

(2) Object of Proposed Operation.

(8) Emplacements and Target.

(4) Location of Billets Desired.

(h) Assistance or material needed from Division, (Trans-
port, earrying parties, ete.).

(6) Safety precautions to be taken by Units holding Line,

(7) Wind Limits, with Map.

(8) Estimate of Time Reguired for Installation.

Signature,
WIND LIMITS.

88-A, Since the successful use of gas is largely dependent
upon wind conditions, it is essential to establish rules govern-
ing the relation of the wind direetion and veloeity to the use of
gas. The question as to whether gas can be used under the
wind conditions of the day is determined for projectors and
Stokes mortars as follows:

(See Fig. 37.)

(a) The target area is plotied.

(b) From the intersection (0) of the near edge of the tar-
get with the line of fire (x-x), lines (0-1) are drawn clearing
all the salients of our trenches, for a distance of 5 kilometers
on both sides of the target.

(¢) Lines (0-2) are then drawn making angles of 20° with
lines (0-1). These angles (A) are the angles of safety.

(d) Lines (0O-3) are next drawn making angles of 15° with
lines (0-2). These angles (B) are the angles of spread, over
which the gas may be expected to diffuse.

(e} The angle (C) remaining between lines (0-3) gives the
wind limits for the operation.

If the direction of the wind is within these limits and ils
velocity is between 3 and 12 miles per hour the operation may
take place; if otherwise, it should be postponed.

If the gas is to be discharged from eylinders, the wind limits
are determined as follows: (See Fig, 38.)

(a) The cylinder emplacement is plotted.

(b) From the center of the emplacement (0), lines (O-1)

are drawn to clear all salients in our own lines, for a distance
of 10 kilometers on each side of the target.
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Fre-I7

{'TJ. ' oy A8

PROJECTORS  STONES—MONFARS

VELOCITY OMER & AND LUWDER &2 MEH
DIRECTION, EXAMPLE agRAT

JEALE : 25008

\K

(@] 20° 13 THE ANGLE OF SAFETY- m&:"’n"‘fn FROM A LINE FROM THE
TARGET CLEARING HLL THE SALIENTS WITHIN FIVE KILOMETERS

Y BOTH SIDES.
a;i AS* /3 THE AvaLE nrm?ﬁa Mﬂﬁw FROM THE INTERIOR SIOES
?HE SAFETY ANGLE
FEJ"!'#-WJN& ﬁ.!'fﬁLE GIVES. THE WING LIMITS FOR THE

SAFETY WIND LIMITES

DFFEPSE E/VISION, ENG. SEC, CW.S_ V2 5594,
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82

P e ]

VELOCITY (OVER '3 UNOER F2 MPH

CYLINOERS
LNRECTION, SEE Gisahaid
=
ANy WD N
REOVE LIMITS =5
(4

SCALE: 1 : 25,000 3 empLacEmENT

(B8] 20° /S THE SAFETY LiMiT— rIEASURED FIROM. A LINE FIonT
EMIPLARCEMENT FARODUCELD T CLEAR ALL SALIENTS Wy OUR -
DUV LINES  WITHIN 10 FICOMETERS — O Efvi  \SIOE

(B] AS* 18 THE SRRERD OF THE CLOUD IMEASURED WITIHIN THE
,qma‘:.sﬁ EVEL OIER By THE INTERIOR SIFES GF THE GafETrE
ANVGLE

(g THE REMAINING ANGLE GIVES THE WIND LIMITS FOR THE
OEERAR T

JAFETY WING LIMITS

CFFENSE OVISION, ENG.SEL, CWRS R 5534
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(e) Lines (0-2) are then drawn making angles of 20° with
'; (0-1). These angles (A) are the angles of safety.

(d) Lines (0-3) are next drawn making angles of 15° with
Jines (0-2). These angles (B) are the angles of spread.

" (e) The angle (C) remaining between lines (0-3) gives the
wind limits for the operation.

" If the direction of the wind is between these limits and its
velocity is between 3 and 12 miles per hour the operation may
take place; if otherwise, it should be postponed.

SAFETY LIMITS,

B

'88-B. Since both Stokes mortars and Livens projectors are
re or less crude forms of artillery, they have large disper-
ns of shots, both in range and deflection. Moreover, due to
ctive propellants, ete.. shorts quite frequently oceur. These
t shots may fall only one or two hundred yards from the
acement and if the fuse is armed they explode and beeome
urce of danger to our own troops. It therefore hecomes
ssary in conducting Stokes and Livens projector opera-
s to prescribe certain safety zones for our own personnel
to remove all troops from territory lying utside the safety
_ e safety limits for Stokes and Livens projector shoots are
‘determined as follows: (See Fig. 39.)

. (a) The emplacement and target are plotted and lines are
rawn between the lateral limits of each.

. (b) Lines are next drawn making angles of 10° with the
lines joining the emplacement and target,

(e} A second pair of lines is next drawn from the em-
icement making angles of (10° + 30°) with the lines from the
iplacement to target.

(d) With the center of the target as a center, and with n

%

ui_'TE' 15 equal to one-half the range, a semi-cirele is deseribed.
(e} Remove the infantry from all areas included between

the line of trenches and the arc of the circle, See areas {a) on
Plate.

(0 Remove all men from the area between the lines mak-
g angles of 10° with the lines from the emplacement to the
target. See areas *h”.

. (@) All men shonld wear box respirators in the area he-
tWeen Lhe lines making angles of (10° + 30°) with the lines «
Irom the emplacemen! lo the target, See areas “e.

~ (h) In order to avoid moving men, it is often advisable to
Place the guns nearer the trenches than the target is; that is,
choose a range that is less than twice the distance from (he
\irget to our own trenches. !

l‘!"
a
1)
i
i
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PROJECTOR STOKES MORTAR

-

TARGET

SCALE - 25000 EMPLACEMENT

[A) REMOVE INFANTRY FRON THE AREA JNCLOSED BY AN ARC HAVIKG
FOR- A CENTER THE GENTER OF THE TARGET AND A RAGIUS EQUAL

TO ONE HALF THE RANGE
(5) REMOVE ALl MEN FROM THE AREA BETWEEN THE LINES MARING
AN ANGLE AT THE EMPLACEMENT OF [0 #y7TH THE LINES FROH
EITHER END OF THE EMPLACEMENT TANGENT T6 THE TARGET

(CIALL MEN TO WEAR BOX RESPIRATORS IN THE AREA [INCLOSED
8Y THE LINES MAKING AN ANGLE OF 70%+30°WITH THE ABOVE LINES

TG AVOID  MOVING NEN TAKE RANGE THAT /5 LESS THAW TWICE
THE DISTANCE OF THE TARGET FROM OUR FRONT LINE TRENCNES

SAFETY LIMITS

Orrense. Dwision ENG 526 CWS: 8537 |
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RECONNAISSANCE REPORTS.

29, After reconnoitering a position, a reconnaissance report
e made out, giving the following data:

(1) Reference map.

(2) Division holding line.

g{ Targets with map reference, and occupation.

(4) Emplacement positions with map reference.

(5) Recommend: No. of Projectors. Stokes Mortars.
‘Rembs. Cylinders 2'6” - 2'9” - 40” No .and kind of each.

" (6) Number and kind of batteries and angle of fire of each

-
-
i
[
e

battery-
- (7)) Wind limits.
(8 Billets for men; map reference.
(9) Company dump with map reference. Method of getting
material from battalion dump to company dump. :
" (10) Detailed description of method to be used in taking
material forward from company dump to battery position. Give
‘i:d& to he followed, number of trucks (3-Ton), light railway
trueks, number of push trucks, etc., neeessary; number of infan-
'.'1., carrying party necessary and length of time that the party
“will be used; map reference of all advance dumps; time necessary
take material forward; work that is to be done during the
- it. and that during daylight. Number of company men to be
“msed in taking the material forward.
. (11) Battery positions, number of men necessary to install;
work done at night or during daylight. Time necessary.
_; (12) Total number of lorries necessary and length of time
~ they will be used.
~ (13) Total time necessary to complete the joh.
~ (14) Total number of men and officers necessary to com-
plete the job.
(15) Uamouflage necessary; kind, color, ete.

(16 Position of Company Commanders, Section Comman-
‘ders. giving map reference, telephone number or name,
(A7) Communications from battery position to Company
Commanders and to Battalion Commander if necessary.
. (18) Infantry Brigade , Regimental, Battalion, and Com-

.....

- pany Headquarters, with map reference and telephone number.
r Signature.

OPERATION ORDERS.

_ 90. These orders are issued by the officer in charge of an oper-
‘ation, after approval of his project. and generally so as to reach
‘all organizations concerned ahout six hours before zero.

_ Operation orders cover the following points:

(1) Map references.
(2) Company operations, and purpese of operation

-
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(3) Installation, giving map reference of emplacemens.
number of guns; ammunition, ete. :

(4) *“D” Day and “H” hour if decided. It is nsual to state
“at a day and hour to be given later™.

(6) Discharge orders.

\b) Wind limits—direction and veloeity.

(7) Safety precautions; cleared areas, and box respirator
areas.

(8) Synchronization of watches. Place and hour.

(9) Liaison and code words. This inecludes loeation of
various P. Cs and routine messages, such as wind, readiness
ete.

(10) Action after zero hour. Camouflaging,

¢11). Copies 9. ..cox:0 .5 il

OPERATION REPORT.

91. Immediatly after an operation, reports are rendered tq
units coneerned, usually Corps and Divisions.

The type of report rendered is shown on the following form,

OPRREATION REPORT
T
. 0. FIRST GAS REGIMENT.

Berlal W oo e i
llil!l-lll-t-!lil!--a.!.ﬂlln.

Reference Mnps.

L T R e L S e e

A Goe mnlts oPerBtINE. . ... cie-csscanannnensesss
8. Oorps, Division and Brigade to which attached. .. ..venvrerenins.. ,
4. Phrposeof OPETERIO . Ly e iie b el b e st e T b R o A
EI wlnﬂ. ]l’m[‘tﬂ -------- R R T R O = T R T S S e L EE B E O B R A ]
6, Map reference of emplacoments......:. T i s T
T. Mnp reference of [argefs. ....ceeve.-

B. Fnemy roghbrents slettad i Ll S e e i e e e a s O
g.i' I.D.. nﬁr""‘"‘“-l’l“-'-"--lll-!l"‘ﬂ'. Hﬂur--!liii‘il--l‘l--jli----
10, Wind directlon and veloclty: weather conditlons. . ... .coveevnnevoeess
11. Nnmber instelled. Orylinders. Projectors. ‘Sfokes Mortars.  (And

type of gas veed.)

Lokt LKL RC R BLRE L RE IR R L TR s TR R R e R R N N N T T I N A A RN &

LML L UL BT LR L LR L L R LR R AR RS R R R R S e R R R

l“hjl N“mm ﬂrEﬂ L L R R R R o N I R e i N N N TN e P R E RN}
Permnt&g& nm‘] LCSL T L B T BT BT B O R SO R R B R R R R R R L
18. Reaszon for dizerepancies (In any)
14. FEoemy actlon before, durlog snd after atiack.
10. Casualties. (Names of offlcers, rerpimental numbers of other ranks,
sloce reconnAissance.)

e E e Bl W R W R e LR RE NS AR B N S R B BRI R N R R R R R N BT R B R

14, Time taken and men employed on operatlon. ... .oouvueronnccnseens
17. Infantry asslstance obtained Tor ODerBtiom....c.vcscrvooinessosias
18. Remnrks,

18, Opercatlon order amd map attached.
(Shonli he gent previously when possible.)
Copleas forwarded to!

R RC U SRS R R TR I R N L

Blegned: ¥
i B o P R e R e ey R P
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TACTICAL. USE OF GAS, THERMIT AND SMOKE BY
GAS TROOPS.

Gas.

92. The amount any kind of gas used by gas troops should
‘econform to tactical conditions, having due regard for wind and
ain conditions,

'93. Gas may be correctly used as follows:
1 In an active offensgive:

(a) Preceding an attack, all enemy targets should be kept
‘under a gas atmosphere, allowing only a reasonable time for
‘elearance before the arrival of our troops. Only by so doing
‘ean the full benefit be derived in producing casualties, de-

e

j@rg:]}zntion, reduction in fighting efliciency, and morale.

(b) During a temporary check of an advance, extending
- from a few hours to several days, gas should be used on enemy
‘concenirations, villages, strong points, woods, reverse slopes
* and machine-gun nests,
(¢) During organization and consolidation of the line,
‘gas should be used as for a temporary check, with special
~ aftention to sectors from which counterattacks may be launched.

- (d) During nights of an advance gas should be used on
~enemy supports and reserves, and on machine-gun mnests and
_ strong points.

)

(e) Against machine-guns just before an attack, a judicious
‘use of gas by Stokes Mortars is an effective means of handling
' this form of defense. Placing from two to ten bombs of phus-
“gene, depending on wind and terrain conditions, in a ma-
‘chine-gun nest establishes a local concentration sufficient to kill
‘and force enemy to wear masks or abandon guns. The gas will
e dissipated sufficiently by the time of arrival of our own
ops to be safe. Close co-operation between the advanced in-
~ fantry units and gas troops will allow this result. Troops must
" become accustomed to the smell of slight concentrations of phos-
‘gene, and should be taught to advance through or around it,
Just as they are trained to fellow a barrage.
. IL. In siabilized warfare:
(a) Surprise shoots of high concentration may be used
on enemy concentrations, machine-gun and minenwerfer em-
placemets, sirong points, trench intersections, and from one
‘end of the line to the other, when conditions are favorable.

B

Thermit.

‘94, Thermit may be used under conditions similar to I (e)
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Smoke.

95. The intelligent use of smoke in modern infantry tactics
offers many advantages arising from concealment and deceptiop,

Smoke may be correctly used by gas troops as follows:

(a) To mask e¢enemy observation posis and blind hostile
machine-guns.

(b) Teo cover front and flanks of attacking troops. In
fronlal screens care must be exercised to place the smoke
screen, preferably on the enemy trench system, 50 that ay
enemy barrage laid on the screen will not catch our own
advancing troops.

(c) As a feint to draw the encmy’s attention to a front
which it is not expected to attack, causing him needlessly o
relain troops and expend ammunition.

(d) Deceptive screens to simulate general or local attacks.
Gzas should generally be used with smoke in these cases. A
proper nse of gas in connection with smoke screen work will
cause the enemy to expeet gas whenever smoke is used. This
offers a itremendous advantage to our own troops.

(e) To conceal concentrations of our guns and troops, and
to screen roads and movements.

(f) To cover consiruction of bridges and trenches in the
face of the enemy.

The use of smoke should be such as to lead the enemy to ex-
pect some object other than the real one.

CHOICE OF WEAPONS.
The Stokes Morlar.

66. The mortar gas bomb is adapted to any of the cases sel
forth in Par. 93 above. The mortar is especially useful in an
active offensive where its mobility permits it to be pushed far
forward and brought into operation on short notice. With
efticient transporl, gun leams can readily follow the reserve
battalions of attacking regiments and be brought into action
when required on e >my machine-gun nests or concentrations
within two hours. 1his weapon is particularly adapted to the
formation of local high concentrations, and is one of the best
means of silencing hostile machine guns or minenwerfers within
range.

The mortar smoke bomb is used effectively under all con-
ditions given in Par. 95, above. The mortar thermit bomb is
used primarily for its demoralizing effect, against enemy mi-
chine-guns, of concentrations within range. It is not as effect-
ive as gas, but can be used irrespective of wind directions. It
may at times be used where conditions are unfaverable for
smoke, or in addition to smoke, on strong points, trench inter-
scetions, and machine-guns. It has a considerable terrorizing
effect,
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The Projecior.

The projector gas drum; with its thirty pounds of gas, is an
it weapon for producing high concentrations in sur-
hoots. Tt is especially effective against ememy concen-
s, in villages and woods,
e to its longer range, it ean be used when Stokes mortars
ot. On the other hand, the weight and bulk of the equip-
“hinder its use on a rapidly moving front. With a Tength
rry not to exceed 500 meters from the limit of mortar
¢ to the emplacements, from 100 to 150 projectors ecan be
alled and discharged in one night by one company. This
s the projectors an efficielnt weapon during temporary
cks, or during organizations and consolidation of the line,
rojector drums filled with high explosive may be used
spever wind conditions prevent the use of gas. They can-
n large charges in a case which is much lighter than an
llery shell, and are very deadly against troops in the open.
Ey may also be used to demolish wire.
irojector drums may be also filled with oil, but as such have

ot vet been used by our troops, Thev wonld be useful in

g woods, or as a demoralizing agent when gas counld not

Cylinders.

. A eylinder gas attack against suitable targets is undouhtedly
the most effettive means of using gas. High concentrations
v be estahlished over wide areas, and to depths of 10 or
lometers. Even when the enemy has been aware that an
¢ was probable, there have been casualties amounting to
rly 10% of the enemy forces in the area affected. In ad-
, the gases, being highly corrosive in high concentrations,
ack the metal parts of all gons and rifles.

A cylinder attack, with a suitable wind, may be made imme-
ately preceding an attack along the entire front. It can be
1y followed by the infantry and will succeed in thoroughly
aking the defense.

97 SELECTION OF WEAPONS,

r determination of the kind of gas attack to execute de-
pends primarily upon the time available, nature of terrain, and
t, range, and wind. The selection of weapons should,
fore, not be made uutil after a thcrough tactieal study
" the situation.

TRAINING OF GAS TROOPS.

’&- In the training of gas troops it must be kept constantly
mind that they are strictly fighting troops who will be re-
fuired to carry on their operations in the foremost areas.
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They must be trained o insure correct technical execution wity,
their special equipment, as well as to kuow to handle then,.
selves in acltion as Infantry, and take care of themselves in 4
emergencies of front line work.

The course as oullined herein is of the most intensive chy.
acter, but must bhe considered of an emergency mnature made
necessary in order to place treops in action at the eariieg
practicable moment,

In addition, the assumption is made that the troops are or
ganized and equipped, have a full complement of officers an
at least half of their non-commissioned officers, and that they
have received preliminary instruetions, including the simpler
close order movements up to and inecluding the Battalion Parade,

99. The course is divided into two phases, the first consisi-
ing of eight weeks and the second four weeks, The first phuse
consists of the schoo!l proper and is divided roughly as follows:

(a) Four weeks or forty-four drill periods devoted to
special training in the use and operation of the special equip-
menl,

(b) Two weeks or twenty-two periods to Infanlry rain-
ing.

(¢) Two weeks or twenly-two periods devoted lo target
practice, instruction and firing.

The second phase covers four weeks, during which platoons
or sections will be attached to units of experienced troops
actually operating at the front. During this phase troops under
instruction will assist the experienced troops by providing ad-
ditional labor and gradually working into the operations, fix-
ing the work of the first phase definitely in all details, under
the conditions met with in actual operations at the front.
Where it is impossible to do this, an additional four weeks
should be allowed and the entire phase unsed in improving dis-
cipline, technical execution, and the earrying out of operations
under all simulated conditions, of front line work.

PRINCIPLES TO GOVERN THE TRAINING.

100. Underlying all instruction must be a keen fighting spirit.
Both officers and men must be made to appreciate from the
very start that the ultimate and sole object of the work of this
organization is to produce enemy casualties and assist other or-
ganizations to produce enemy casualties. Its success and value
ta the Army and our country can be measured directly in enemy
casualties. Gas troops will be carefully instructed in their
part in the team work necessary to the success of tactical opera-
tions in which they may be engaged, especially in the neces-
sity of giving loynl and faithful service to the commanding
officer of the Infantry unit under whose orders they may be
directed to operate. 3

.
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flicers and men must appreciate that abselute discipline,
compliance with orders and instructions ave not only essen-
o greater direct success but also afford the only real means
3f protection. against large casualties in our own personnel.

fﬁfﬂaars and men must not be allowed to drill in an indif-
Wrent or simless manner. The picture of actual combat must
e kept in the mind of the instructor and transmitted to those
plergoing instruction,

I,:,:mms will be reduced to a minimum, made briel and
whenever possible given in connection with explanations and
demonstration of equipment in the field.

as defense training will be continued during the entire
ourse of fraining, using any available lime and under con-
jons which will leave every man capable of protecting him-
self in exireme emergency.

.

SCHOOL PHASE.

- 101, It is essential that the officers who are to actually lead
the troops be trained with them, and know their men. This
gessitates dividing the personnel into six classes, dividing
s tactical lines of the units where possible. These classes
 as follows:

Class A—One-half of eommissioned personnel,
Clags B—0One-half of commissioned personnel.
Class CG—One-half of non-commissioned personnel,
Class D—One-half of non-commissioned personnel.
CGlass E—One-half of remainder of units.

' Glass F—Omne-half of remainder of units,

. Classes A, B, G and D will be given sufticient aclual field
fraining with the special equipment to insure nol only a thor-
ugh understanding, but also correct mechanical execution,
Miicers will be traied separately from the other ranks, and will
e required Lo actually handle and carry loads, use the pick and
el, and do all the practical work. They will also carry oul
yerations, including transportation of material, both before
‘and after the operation.

GENERAL TRAINING.

. 102. Throughout the course of instruction the sivictest at-
‘tention will be paid to discipline, the routine administration of
& units, and in as far as possible, the routine functioning of
cers and men.

frict attention will be paid te the performance of guard
. Messing arrangements will be carefully supervised and
tional training given in the handling of rations. Billeting
e men will be given careful consideration. Sanitalion and
Proper policing will be carefully watehed. Bathing ef the men
will be done by schedule and supervised.
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In the general training stress must be laid on the absolut,
necessity of learning routine administration, the proper hand.
ling and care of men under the better conditinos of the rey,
areas, or training camps; so thoroughly that boih officers ang
men will be able to take care of themselves under the advers
conditions of the front line work. Discipline and insistenc,
on the performance of every detail of this work is essential,

EQUIPMENT AND SUPPLIES,

103, Chiefs of parties will anticipate their needs and pluce
requisitions well in advance of {ime required, to insure delivery
at advanced dumps. The minimum allowance of ammunition

is as follows: |
Stokes Mor=tars.

Live. Dummy. Projectors.

Ofllcers i veeesssnns .o 20 20 D
N, C. Oficers.. ... ou U 10 2
1 Ty D e (e ¢ 5 1

Tae Stokes Mortar ammunition will be furnished in the fol-
lowing proportions:

Phosphorus ...... S S e =
RANHEIDE o ciescsinansrasssssnsssvessin e
B et e e B e 4Tl a]s S R e e L |
Thexanlt Ve Sdiharsasie el S O 1

Instructors will insure accuracy of operations before expenai-
fure of live material. In the use of live material every eifon!
will be made to approximate aclual conditions at the front,
giving due consideration to tactical use,

DETAILED INSTRUCTION.

104, TInstruetors will be required to prepare and carry out
the actual instruction in accordance wilh their experience and
all information available, with due regard to prescribed stand-
ard practices. Instructors will not introduce personal special-
ties until approved, or endeavor to cover little used schemes.
[nstruction must be clean cut and definite, covering [unda-
mentals and leaving variations and changes to be worked oul
in the field.

The working out of definite schedules covering the Lraining
should be made by the officer in charge of the instruction in
advance, for the entire period of lhe school phase. With
definite information as to the length of time available and with
all other conditions known, it will be pessible, using the oul-
lines which will follow, to cover the entire course. IL can De
eovered in the outlined time, if the work is organized and every
officer and man is required to give his entire time and thought
to it-
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Bv dividing the two classes of personnel into two sections it
ssible to have one-half the officers and non-commissioned
s with the men during all periods of their lraining, and,
king the instruction progressive, that is, training lhe
s and non-commissioned officers first, they cun be used
upervise the work of the men; for instance, in Stokes mor-
worlk, one-half of the ofticers and non-commissioned oflicers
)¢ given training in Stokes mortar bombs, their consteuc-
and weights, and the same instruction to the men in the
serioon  with these officers and non-commissioned officers
enl actually supervising the work of the men.

ning conferences followed by wrilten guizzes should be
for officers flve nights a week during the entire period of

1 ..l ngh

" Classes along similar lines should be held for non-commis-

sioned officers, except when night marches and operalions pre-

"
.;I;'"i.'il

éﬁﬂntiuu is again brought to the importance of absolulely
forrect execution of every detail of training, whether it is
islence on the observance of military conrtesy, proper feed-
£ the men, sanilation, guard duly, march discipline, prep-
tion of anununition, care of equipment, and the work in
the field actually simulating front line condilions. In opera-

as in the field men will be required to wear shrapnel helmets
and carry gas masks properly adjusted.

first aid stalions will be established in their proper relative
positions in accordance with the assumed tactical disposition,
and the Medical Department will be required o function as il
‘would under actual front line conditions,

. In the preparation of problems ingenuity will be utilized so
to make no two problems the same, and every effort will be
deé to develop resourcefulness and ability to carry on under
‘conditions.

. Officers must be made to realize that the only too limited
fraining and experience, which they will be able to get in the
t time available, will not only tax their abilities Lo the
ntmost when they take their units into action, but also that
Plice in action mistakes are inexcusable and are measured in
‘the lives of their men.

- In night work both the officers and men must be trained to
earry oul the operations on Lhe darkest nights over unfamiliar
ground, carrying parties must actually carry their loads prop-
erly to a definite destination, having the same checked care-
fully before starting, during the march and at the destination.

In the ountline to follow short synopses will be given covering
ints which must be included in lhe instruclion and which
pertinent Lo this special service.
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105. INFANTRY TRAINING.

(1) Physical Training.
(2) School of the Squad.
(3) School of the Platoon.

In the work of the gas troops the platoon is the working
unit and it should be an entirety in itself. It should be trained
as a unit and should work together. It should be so organized
that it can undertake independent operations.

(4) School of the Company and the Battalion.

Ceremonies should be given a prominent place in the schedule.
As the training progresses and the units are split up undergoing
technical training, the parade and review offer the best means
of keeping the men set up and snappy.

(5) Guard Duty.

Formal guard mounts should be held, especial care must be
taken in the instruction of sentinels; they must be made to
realize the serious nature of their charge when posted as
sentinels, in time of war. Any laxity in the training area may
result in the gravest offense in the forward area.

(6) Extended Order.

In the close order work correct execution should be the key-
aote. This should be obtained at once, and the extended order
taken up at the earliest opportunity, maintaining just sufficient
close order work to keep the men set up and in hand. Extended
order instruction should progress as rapidly as is consistent
with correct execution to field maneuvers with especial refer-
ence to service of security, patrolling, inter-communication and
thorough control.

(7) Full marching order.

In forward areas the men will be required to make many
marches under full pack, frequently bivouaking in the open.
They will be trained how to carry the essentials, and only the
essentials, as well as how to go into bivouac and take care of
themselves. Only by doing this frequently, and under the
closest supervision, will it be possible to carry on efficiently
forward where every ounce of energy of both officers and men
must be conserved.

(8) Fighting Order.

Men should be required in all field operations to go equipped
as they would actually go into action, with the excepiton of
rifle ammunition, which should be used during the last week
of their training but after they have had range practice. An

itemized statement showing fighting order is attached as Ex-
hibit A.

(9) Gas Defense Training.
In the first drill periods careful instruction must be given in
the correct mechanical adjustment of the respirators. This in-
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jon must be followed up during the entire period of
ing by frequent drills so as to insure prompt and correct
ment under all conditions. This is of special importance
ht work, and night marches should be made with the
sirators adjusted. Men should be trained to fire Stokes
~tars with respirators adjusted. Instructors will pay special
spntion to requiring men to adjust the mask at odd times when
d on other work, such as digging-in projectors, carrying
al forward, and the like.

‘he use of a mild lachrymator will materially assist in
wing the importance of this work and assist in checking up
inquencies.
. (10) Lectures.

(a) Military Courtesy.

] (b) Organization of the Regiment, Battalion, Company
and Platoon. Spirit of the organization.

(¢) Sanitation.

(d) First aid in case of battle wounds.
(e) Care of Gassed cases.
(f) Articles of War.

TARGET PRACTICE INSTRUCTION.

~ (1) The rifle and its care.
~ (2) Position, aiming and trigger squeezing drills.
(3) Range practice.

l""'The' importance of target practice cannot be over-emphasized.

At least a fourth of the command should be kept at this work
ring the entire time of the training.

(4 Estimating of distances.

~ This should not be perfunctory, but the men should be ac-
tually trained to estimate distances correctly and the work
uld be included during the entire period devoted to target
ctice, utilizing the time when the men are-not actually firing
taking care of their rifles. Officers will be required to esti-
te distances in connection with Stokes mortar operations in
r of movement. This training should be supplemented by
rk in the trench mortar training.

TECHNICAL TRAINING.

- 106. This work is outlined in periods covering the work
which should be presented to the officers and followed by an
line covering the sequence to be taken up in the training
0f the units. ;
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107. 4-INCH TRENCH MORTAR.

(1) (a) The mortar, its construction, weight of the varioug
parts, method of setting up, and explanation of its operation,
(b) Mortar Drill.
(¢) Dummy loading.
(d) Explanation of range tables.
(2) (a) Bombs, their construction, contents and weights,
(b) Propellants and ranges obtained. '
(¢) Fuses and fuse setting.
In this work equipment should be used supplemented by draw.
ing and cross-sections of the actual material.
(3) (a) Construction of emplacements, and the importance
of good solid foundation for base-plates.
(b) Setting up mortars and firing same.
(4) Map reading, laying out lines of fire with map, pro-
tractor and compass.
All officers and the senior non-commissioned officers must he
thoroughly trained in map reading.
(5) Characteristics of the active materials used in the
bombs.
(6) Tactical use of Trench mortars.
(a) Smoke and Thermit.
(b) Gases.
(¢) Precautions to be taken in the use of the materials.
(7) Drawing, cleaning and testing mortars and ammuni-
tion and their preparation for action.
(a) Gun inspection and checking up of guns and tools.
Inspection must not be slighted. Tools should be definitely
assigned to the different members of the gun teams and they
must be required to accept the responsibility for them. Anv
laxity in this feature is sure to result in the handicapping of
operations sooner or later at the front. .

(8) Methods of making reconnaissances and points to be
observed.

(9) Preparation of personnel, guns and ammunition for
action.
(a) Duties of all ranks in action.

(10) Operation orders and operation reports.

(11) Actual firing by day and night simulating actual
front line conditions in accordance with assumed tactical sitna-
tions, :

Officers should be given a written examination at the com-
pletion of the training with each weapon. .

(12) Training of the men should be taken up in the fol-
lowing sequences. ' J '

(a) Explanation of setting up mortars. -

‘1
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Trench mortar drill, practice in loading with dummy

Lectures on propellants, bombs and ranges. Recapping
aning of shells and fuses.
Digging-in base-plates, setting up guns, camouflage.
Firing with reduced charges.
Firing full charges.
g) Complete installation and laying down a smoke bar-

) Firing at night.
) Actval carrying out operations, both day and night,
fo and including the use of live materials.

PROJECTORS.

. History of the projector, its development, construction

d effectiveness.

lanation of the material used in the construction of gun,

-plate, propellant, charge box, lead wire and exploder.

xplanaion of construction of drums, fuse head, gaine, de-

tor and contents of bombs,

Weight and dimension of the gun and accessories. Range

various charges.

10ds of installation, connecting up and firing,

es of fire, by map, protractor and compass. Laying out of

ry base lines. Digging of battery trenches.

eful account must be taken of the nature of the ground

he time required to make a normal installation. By

oosing different sites it will be possible during the course

)f training to obtain a definite idea as to the time required to
installations in the forward area. This will be of the

st assistance in planning operations and estimating cor- "
the time required to carry them out.

Anstalling guns and checking lines of fire with a compass,

d elevation with clinometer.

adling of drums, fuses, detonators, charge boxes and ex-

oy
L

Assembly of drums, of gaine tubes and detonators.

Cutting of fuses. Loading guns.

ing of batteries, including drill with exploders.

greatest care must be exercised in this training, and a

gh system worked out. One of the greatest sources of

ble in actual operations is in not having the wiring cor-
done, or in getting the wiring of several batteries mixed

Careful training must be given in the use of the exploder

cial men trained in its use.

Sting of cireuits and drawing safety pins.

Jisconnecting batteries, unloading and storage of drums and

rge boxes. ,
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In the handling of live materials in the forward area specjy)
precautions must be taken to prevent the accumulation of larg,
quantities of drums in a exposed position. Dugouts or prq
tected locations must be found.

Testing exploders, charge boxes before placing in tube, bat.
tery connections, battery connected to lead wire, with explana-
tion covering galvanometer, resistance box, and resistance of
the different elements.

Instruction in the complete installation of batteries ready to
fire under different conditions of terrain and weather, includ-
ing work at night.

Characteristies of the active materials used in the drum,

Tactical use of projector.

Location of emplacements, wind limits and safety zones.

Methods of making reconnaissances and points to be observed.

Preparation of personnel, guns and ammunition for action.
(a) Duties of all ranks in action.

Operation Orders and Operation Reports.

Organization of a complete projector attack.

This will include the initial reconnaissance with a decision as
to emplacement positions; number of batteries; method of
transporting material, by trueks, rail, animal or personnel;
routes to be used; location of nearest Headquarters with tele-
phone; location of our own front line or outposts; arrange-
ments for withdrawal of infantry; estimates of time required;
making out list of material and drawing same; organization of
materials, installation; carrying on of liaison; meteorological
work, camouflage; testing; firing; inspection for duds, firing
same; leaving position; preparation of necessary reports, and
salvage of material.

Training of the men should be taken up in the following
sequence:

(1) Parts of the projector, drums and all accessories.

(2) Digging of projector trenches, placing and sighting of
projectors.

(3) Preparation of charges and fuses.

(4) Wiring and firing.

(») Organization of carrying parties and their training.

(6) Training in the use of the testing apparatus and ex-
ploders.

(7) Complete installation of single battery including
camouflage.

(8) Carrying out complete projector operations under dif-
ferent conditions of terrain and lengths of carry.

(9) Carrying out of complete projector operations in keep-
ing with assumed tactical situations at night.
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CYLINDERS.

cylinder, its construction, weights of the various parts,
explanation of its operation.

ruction in handling installation, connecting up and firing.
raracteristics of the active materials used.

‘actical use of cylinders.

econnaissance and arrangements for a cylinder attack.
paration of personnel and all materials for carrying out of
der attacks.

ield work in actually earrying out cylinder attack.

peration Orders and Operation Reports.

ranization of a complete cylinder attack, with.its execu-
n every detail.

ining of the men should be taken up in the following
ence
The cylinder, its construction, and explanation of its
jous parts.

- (2) Wiring and connecting,

~ (3) Installation of batteries and firing.

_" (1) Preparation and carrying out small operations.

= (5) Carrying out larger operations, with special attention
he handling of material over considerable distance and an
nded front. :
(6) Operation in keeping with an assumed tactical situa-
at night.

110, SPECIAL INSTRUCTION FOR OFFICERS,

~ In the conference and by special lectures, special training can
given to the officers covering the detail of their work which
lies to efficient fighting of the organization. Such subjects
eteorology and liaison, making of reconnaissances, prepara-
- of orders, and the writing of reports are common, in gen-
| principles, to all operations.

The training should be sufficiently thorough as to make an
icer ready to go into a Division Headquarters, state his busi-
5, and from there on down through Brigade, Regiment and
ittalion, making all necessary arrangements, carrying out the
essary reconnaissances, organization of the complete opera-
tion and carrying it through to a satisfactory completion which
‘all cases must be in full accord with the plans and existing
ation confronting the unit with which he is working.
addition to supplementing the work as outlined above,
Special subjects with notes are given below.

;, 11. A SPECIAL LECTURE.

- {a) Importance of supporting senior officers at all times.
- (b) Necessity of cheerfulness, especially in action, and in
e presence of enlisted men when under severe conditions.
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(¢) Speed in all preparatory work as far as is consistent
with thoroughness. This can be done by making careful plans
beforehand for any work in course of operation.

(d) Knowing where all enlisted men are and being able to
have a platoon turned out quickly for duty and in proper fight-
ing order.

(¢) Personal knowledge of the sector on which the com-
pany is. operating especially the motor truck roads, horse-
drawn wagon roads, railheads and termini of trench tramways,
distances of mule tracks or trails, distance of hand carrying
for personnel.

(f) Ability to look ahead and provide for unforeseen con-
tingencies. Give instances of guides going astray; traffic
choked on roads; loss of time in getting command ready; not
making proper rendezvous for infantry carrving party; not
making proper reconnaissances in daylight and losing time in
finding way at night; not drawing supplies complete, and having
to go back for same: leaving the carrying till the last night be-
fore the attack, and then having all “up” trenches blocked by
infantry when same could be avoided; leaving work until last
night, and then being rushed: overloading of motor trucks in
had weather; failing of material to arrive in time; not select-
ing ‘good men for guides and runners: bad liaison; despatching
supplies without proper guides and with insufficient instruc-
tions. ' :

(2) Personal interest in all matters affecting billets for
men, their health, food, clothing, and sanitation.

(h) Giving good men every encouragement for advancement
and “scrapping” unreliable non-commissioned officers.

(i) Careful supervision of work and realizing that the offi-
cer is personally responsible for his subordinates. Responsi-
bility cannot be delegated to non-commissioned officers unless
officer becomes a casualty.

(j) Officers must not discuss their business in the pres-
ence and hearing of clerks or enlisted men. Orders can be
issmed to non-commissioned officers and men when the final
course of action is deceided upon.

112. ORGANIZATION OF THE DIFFERENT ELEMENTS OF
AN ARMY.

The officers should be given a complete explanation of the
functioning of the elements of an army, such as Corps and Di-
vision Headquarters. This should be covered in detail, as to
when to take up questions of operations, intelligence and sup-
plies. They must be made to realize that in the conduct of
active operations every man in the unit has definite duties to
perform, that it is necessary to sce the right man, state the
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business explicitly, and generally work into the organization
so as always to be of assistance and never a hindrance. Only
in exceptional cases is. it warranted to request special consid-
eration or break into the regularly established functioning of
the larger organization,

113. ; LIAISON.

It is important to select smart intelligent men as runmers.

They will be men who are above the average in soldierly quali-
ties. but not mature enough for non-commissioned rank.
. They will receive the same training as other enlisted men,
but when they have learned the technical work and drill, they
will be given special instructions in map reading, use of the
compass, finding their direction at night, and carrying verbal
messages from Battalion or Company Commanders to Company
Officers without any alteration.

During practice operations on the training ground they will
be used by the officers in conveying code messages relating to
the operation and they will be practiced at night, getting across

_country after dark.
Each officer will select and train two runners for his own

use. He will be responsible that these men are fit for the job,
"and that they realize the importance of the duties in hand.

When companies move up to battle positions, these men will
be required to accompany officers on reconnaissances of the
advanced line, to act as guides for carrying parties, as runners
attached to an assaulting battalion. or left as runners to wait
important messages at a Divisional, Brigade, Regimental or
Battalion Headquarters. When on the last mentioned duty,
they must not leave the message center or headquarters day or
‘night until relieved.

They must have a good sense of direction and be able to find
their way over desolate country at night with few visible land-
marks. :

. When moving about in the advance zone an officer will be
‘accompanied by at least one runner, so that the latter will have
" a thorough knowledge of the country and be in a position to
convey messages from his officer at any later time to the com-
pany headquarters, or to any infantry headquarters. This is
especially necessary during an operation where the officer is
bu: ily engaged in his work of preparation, and has to send
‘back reports of progress of same.

~ Operation reports from platoon commanders. Importance of
furnishing same without delay.

Use of telephone lines from battalion and advanced regi-
‘mental headquarters; use of telegrams from divisional mes-
sage centers.
 Use of “Courier” dispatch services from Division M. C. to
Corps M. C. and Corps M. C. to Army M. C.
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Importance of complete chain of liaison from battalion {,

company and company to platoon or detachment for operatio

Importance of complete chain of liaison from platoon t,
advanced battalion when in action. .

114. SERVICE OF SECURITY AND INFORMATION.

This should follow the principles laid down in the Field Serv-
ice Regulations with special attention to the following:

Secrecy.

The success of these operations depends largely upon the
attack being a complete surprise to the enemy. Codes must be
used. Care should be exercised in the use of telephones. Tele-
phones should not be used for conversation in “clear” or at
regular intervals, as 1n the transmission of meteorlogical data.
When operating with other units in the line greatest care must
be exercised so as not to indicate increased activity. The regu-
lations in force in the particular sector must be strictly com-
plied with.

Camouflage.

The simpler principles should be covered which will allow
an officer to decide as to color and texture of material quantity
and dimensions of artificial material, as well as to make the best
out of natural concealment in woods and accidents of the ter-
rain. Track discipline is of especial importance. The position
should never be left either before or after firing before it is
thoroughly camouflaged.

Frequent aerial photographs should be obtained as work
progresses on the larger operations.

Meteorology.

There are certain fundamental principles in meteorology which
every officer should understand. All gas operations are de-
pendant in more or less degree upon wind and weather condi-
tions, but with an understanding of the simpler principles and
complete data, not only from the Meteorclogical Service itself,
but from that obtained by -the Meteorological Sections of the
units themselves, it is possible to predict and make a much
larger use of gas than would otherwise be possible.

This is so important and will be of such greater importance
in future operations that this knowledge must be obtained. The
safety limits must be thorougnly understood. :

Service of Supply.

Under this should be covered all the details of supply,
whether automatic or otherwise, and a definite understanding
had as to the procedure in each case.
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¢ is not only disgraceful but criminal for an officer to take
men into action over unfamiliar ground without the ability
eep himself properly located at all times.

nization of an Attack.

erations such as the gas troops must carry out frequently

ssitate the movement of large amounts of material and
 of a considerable number of men. As in any other opera-
n it requires careful planning and organization. Time is an

itial element and must always be taken into consideration.
f normal contingencies are allowed for, the adverse condi-
ps of front line work will usually add sufficient difficulties
X the energy and ability of all concerned without allow-
for mistakes and lack of supplies.

ting of Orders.

11 officers must be trained to write clear, complete and cor-
t orders covering units which they will be expected to lead.
fter a thorough explanation of the necessity and the details
be covered in an order, practical instruction in connection
actual operations undertaken in the general training will

ﬂly suffice if these orders are carefully checked and mis-
es corrected,

'“- ‘115 TRAINING OF SPECIAL DETACHMENTS.
eorological Section

ight men in each Battalion should be thoroughly trained to

ke and properly record meteorological data. They should

now how to interpret data received from the Meteorological
ice and apply it to local conditions.

regular system should be instituted in each Battalion and

ipany so as to keep all officers thoroughly informed as to
d and weather conditions.

ner Service.

Each battalion and company should have four trained run-
ers and each platoon leader two trained runners. These men
should be carefully selected, intelligent and resourceful. They
lust be instructed in the operations of the units and their
on to the other troops with which the unit is operating,
should be trained to carry messages correctly under the
adverse conditions, and must be made to realize that upon
work the failure or success of an operation may depend.
ile they must be given special training throughout the
2 period of instruction they must also function with the
S themselves in carrying out the field operations. Officers
not devote too much time to the selection and training of
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116. EXHIBIT A.
Fighting Order.

(1) Clothing worn on the men as issued.

(2) Rifle, bayonet, and ammunition. (100 rounds.)

(3) Accoutrements as issued, with the exception of the
pack. In going into action the pack is dropped and left unde;
guard,

(4) Small box respirator,

(6) Shrapnel helmet.

(6) In haversack—reserve rations, toilet articles, mess kit.

(7) Canteen filled with water.

Men must be trained to drink sparingly and a most carefy)
supervision given to a renewal of the supply.

Men are forbidden to carry any letters, papers, orders or
sketches which may convey information to the ememy. Men
will be warned not to give any information, but name and rank
in event of capture. These points should be checked up at fre-
quent intervals during the course of training.

EXHIBIT B.

AMERICAN EXPEDITIONARY FORCES,
HEADQUARTERS FIRST GAS REGIMENT.

SECRET August 15, 1918,

From: Chemical Adviser and Intelligence Officer, 1st Gas Regiment, A, E, ¥,
To: ' Commanding Officer, 1lst Gas Regiment, A. H., F.
Subjeet: Report of Reconnalssance.

1., Map reference.

Emplacement Presnos-on Woevre Vigneulles 3:1-10,000.
Target: St. Mihiel, 3:1-10,000.

2. Second Division of Second Corps of Second Fremch Army hoids this
sector.

3. Target is a Battalion Headquarters, Depot of Stores, Ravin de Con-
ouseveaux 42,15 (42.40) 52.12,

4, The emplacement position is in Ravin de Souvaud 42.80—53.24.

5. Instaliation recommended:

200—2’6” projectors. Ammunition C. G.
100—276” projectors. Ammunition N. C:

6. Install as fifteen batteries. Angle of fire true South.

7. Target distance is 1130 meters. Charge recommend is thir{y-six ounces
of cordite In 584 inch charge box.

8. Wind limits are & through North to 25.

9. Billets at Rupt on Woevre or nearer the line.

10. Rallroad transportation to Rupt on Woevre- advanced dump in woods
near P. C. Liege, 41,80—053.57. Material can be brought to this point at night
by trucks carefully managed and separated.

11. Light wagon transportation to 42,42-53.44 (700 metres), then through
Boyou 7 by Observatoire Bruery, through Boyau Guillaume and into Ravin de
Sonvaux. (At night better transportation, and much shorter, could almost
certainly be obtained directly over the top from wagon to Ravin, making 2
carry of two hundred or three hundred meters),

12. Estimate that one company should be able to transport material from
Rupt on Woevre and install guns in two days. Position can be visited in
daylight but work camnot be done owing to aeroplane observation. Trans-
portation to advanced dump only &t night,
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from Rupt on Woevre to advanced dump 1s about eight
tal weight to haul, about 25 tons. Four 3-ton trucks should

Light transportation of some kind for 700 meters

Two days fo}- one company will be required for installation.

Green serim to cover 300 projectors is necessary.

*Oompany Commander sould be in P, C. Liege, 41,80-53.57.
Communieation from battery position to commandlng officer by runner,
Base-plates should be used.

. Ravin des Fouilles can be gassed from the same position, using
t guns and same line of fire. This is well worth attempting with
ndred guns, if carry ean be arranged.

Stokes mortars can be used from the front line mnear the above em-
ent to advantage. Exact best location not determined.

J. B, Mills,
Oaptain, 1st Gas Regiment.

EXHIBIT C.

HHADQUARTERS
2ND BATTALION, 1ST GAS REGIMENT
AMERICAN E. F.

COPY NO. 1.
September 1, 1818.

tion Order No. 41,
reference, Vigneulles A, 1-20,000.

The following targets will be engaged by projectors at a time to be speel-
ater (‘*D’* Day—'H’’ Hour).

PROJECTOR,
- Target. Fumplacement Site. No. of Projectors.
- 42.90-52.50 0.6
- 43.29-52.72 42.11-53.52 340 a'n d
43.01-52.41 . 42,22.53.53 v

Our line at emplacement sites held by 26th Division, 5th U. 8. Army

Projectors will be installed by Company D, 1st Gas Regiment, assisted
atoons from Companies E and F.

Watches will be synehronized with 5th U. 8. Army Corps time.
. Discharge of projectors will be at ‘“H’’ minus four hours, Batterles
"be inspected and unfired guns will be discharged twenty minutes after
nal discharge. .

Projector attack will not take place unless the wind is from 27 through
* AND NORTH to 03, and from two to fifteen miles per hour.
, A decision in regard to this discharge will be made by the Commanding
er, 2nd Battalion, 1st Gas Regiment at “H” minus eight hours and com-
dcated to Division and Corps Headquarters by wire and written confirmation.

i Code. OPERATION WILL TAKE PLACE—MAINE,
OPERATION CANCELLED—CALIFORNIA.

If weather conditions are unfavorable at ‘“H” minus gix hours the
jon will be cancelled by Commanding Officer, 2nd Battalion, 1st Gas
t. Messages being sent in Code of Paragraph No. 7 to Division and
Headquarters. The officer in charge of emplacements can cancel at
if local conditions are outside of limits speclfied in paragiaph No. 6.

The Commanding Officer, Company D, 1st Gas Regiment, will be at
Marengo 41.04-54.18, from ¢H' minus six hour until “H* minns four
He will malntain communication with bis emplacement offlcern by

J
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10, Messages from the position officers to the Company Commander vy

be sent as follows: 1l

(a) Wind Messages—each half-hour from “H/® minus slx hopy
to «H». minus four and one-half hours. %

(b) All ready—when all preparations are completed.

(¢) Number of drums discharged after final discharge.

11, The area enclosed by 43.10-53.09; 42.00-53.54; 41.90-53.46 angd 42 97.
52.92 should be cleared of all troops as far as the tactical situation
permit from ‘‘H’’ minus four hours and ten minutes until “II” minus three
hours and thirty-five minutes, Any troops left in the above area and ip
areas enclosed by 43.46-53.45; 42.00-53.54 and 43.10-53.09; and 42.27.52.99.
41.90-58.46 and 42.04-52.92 must wear box respirators from «H» minus foy
g%lilrs and five minutes until the ‘A1l Clear’ signal is given by their Ggg

cer,

12. It will not be necessary to camouflage this position after the gis.
charge. All peronnel, with the exception of those needed for the later at.
tacks, will retire to the advanced billets.

13. Please acknowledge.

J. B. Carlock,
Major, 1st Gas Regiment.

Copies: .

1. 0L G, 5t UL, 8. Gorps.

2. ¢. G. 26th U. S. Division.

3. C. 0. 1st Gas Regiment.

4., C. G, Company D.

5. War Diary.

119. EXHIBIT D.

OPERATION REPORT

To §

C. 0. Tirst Gas Regiment.

SERIAL NO.
Aungust 5, 1918,
Reference Maps.
Violu (Nord) 1/5000.

1, Headquarters—Company A, 1st Gas Regiment, A. E. F.

2. Engineer Companies Operating, Company A, 1st Gas Regiment.

8, Corps or Division to which attached, 21, D. 1. 33 O. A. (French).

4, Purpose of operation, harrassing enemy in new positions. Prevention
of further work in organizing new trenches as jumping off place for selzing
TETE du VIOLU.

5. Wind limits—N, thru W. to 8.

6. Map reference of emplacements—(8) 54.5-59.6, (8-1) 54.7-38.7, (8-2)
34.7-58.6.

7. Map reference of targets—55.3-60.0, 55.2-59.0, 55.05-58.65.

8. Enemy Regiments affected—S80 TLandwehr, others not identified.

9, Zero Hour—23.00 Aug. 5-6, 1918.

10. Wind direction and veloeity and weather conditions—West, 7 m. p. L.
Misty overcast sky. Started to rain at 1.00 a. m. Aug. 6.

11. Number installed,

and type of gas used. Cylinders. Projectors. Stokes Mortars.
0.G. 495 300
12. Number fired. 495 294
Percentage fired, 100 98

13. Reason for discrepancies (if any) 3 bombs stuck in guns and conld
not be removed, early in the shoot, putting them out of action. Enemy actior
made it inadvisable to hold a gun in position while biscuit, container and
ammunition were being changed.

14, Enemy action before, during and after attack—No rockets. Green
and red flares at O plus 3 min. Heavyy artillery retaliation at 0 plus 7 mins.
on positions (8-1)-(8-2), on trench system, lines of communication, billets and
artillery. Bnemy apparently very much agnoyed.
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) Gasu;i\\ties (Name of officers; regimenial numbers of other ranks
reconnaisgnnce). No. 915384 slightly gassed in clearing a trench of
T. Ml

Time taken and men employed on opexatmn—-; days and nights—90
for eight days. 46 more for four days

Infantry assistance obtained for operation 6—4 ox teams for 3§
French mortar and artillery fire 0 plus 5 min, to 0 plus 10 min,
Remarks—Information from photographs and deserter showed Ger-
creeping in to ecapture TETE du VIOLU. Intense fire for destruction
, days previous by artillery and trench mortars. 3000 shells, 2000 T. M. E.
2t for Lwo days to encourage enemy to return to work. Guns will be left
| position S for future use if need develops.

W. I'. Pond,
Captain, Co. A,
1st Gas Regiment.
s to: -

0. 1st Gas Regiment.

0. Prov. Btn., 1st Gas Regt.,
st D. 1. (French).

'33rd C. A. (French) Secret File.

FUNCTIONS OF GAS OFFICERS.
(See paragraphs 100-148—Defense Aginst Gas.)

 120. The essential qualities of a gas officer are technical
knowledge, tact, courtesy, initiative, ingenuity, and energetic
everance, He must bear in mind that his supply and ad-
nistrative duties are not the most important, and that one
his most important duties is to advise with respect to gas
ense operations. These duties cannot be properly performed
m an office in the rear.

121. The following enumeration of functions of corps and
vision gas officers 1s suggestive and not all inclusive.

Administration.

(a) Secure and employ as near full allowance of officers
d enlisted men as practicable in corps (or division) office.
(b) Keep lists up to date of regimental and battalion gas
flicers and N.C. O.s.

(c) Study personality of subordinate gas officers. Attempt
make best use of them by suitable assignments, and to cor—-
et faults and weaknesses when possible.

(d) Departmentalize, as far as practible, the work of the
rps (or division) gas.personnel

(e) Place all enlisted personnel immediately under re-
onsible non-commissioned officer in charge of office.

(f) Secure, if practicable, separate quarters for enlisted
rsonnel.

(g) Know by name and rank each officer on the staff and
e nature of his duties. '

(h) Insure that required number of regimental and bat-
lion gas officers and N. C. O’s are trained at proper schools.
aintain written record of training of gas personnel, commis-
sioned and non-commissioned, and their ability, recommending
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advance of those who discharge their duties satisfactori),

whenever a vacancy exists. i

(i) Secure as near full allowances of transportation ,
practicable.

(J)) Maintain filing system, emphasize care of and making
of maps, form and substance of reports and correspondence,
appearance of office.

(k) Keep a war diary.

II. Relations within corps (or division).

(a) Maintain intimate liaison with all staff departments,

(b) Cultivate interest in gas among all officers by con-
genial, unobtrusive methods. ’

(¢) Request action of G-3 on reports and recommenda-
tions relating to gas discipline, training and supplies.

(d) Secure official publications of necessary orders, such as
zone regulations.

(e) Secure co-operation of Military Police in enforcement
of orders relating to gas defense. |

(f) Secure all necessary information, such as maps, re-
ports and circulars concerning enemy operations from G-2 (In-
telligence), concerning our own movements from G-3 (Opera-
tions), concerning casualties from the Corps (or Difision) Sur-
geon’s office, concerning casualties and our own posts of com-
mand from the Statistical Office.

(g) Co-operate with representative of Inspector General
and Medical Gas Officer.

I1II. Operations.

(a) Furnish counsel in gas matters as requested by Com-
manding General, Chief of Staff, G-3, or (Corps) Artillery Officer.

(b) Act as liaison between gas troops operating in corps
(or division) area and (corps and) division staffs, establishing
understanding on the part of the staff and an appreciation of
their potential value. (Division Gas Officer will aid in estab-
lishing similar relations between gas troops and units with
which they are to act in the .ae.)

(¢) Furnish gas troops will all available inforination con-
cerning suitable targets and movements involving the possibility
of activity on their part. 1

(d) Devise plans for use of gas, submitting them to G-3 or
to Commanding Officer of Gas Troops concerned where his
organization is affected.

(e) Establish relations with artillery brigades (or bri-
gade) cultivating interest in gas.

(f) Maintain liaison with Munitions Officer and Artillery
Operations Officer, also Salvage Officer. and be cautious in
recommendations of artillery gas programme, leaving all mat-
ters of recommendation which are exclusively in the field of
artillerists.
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'Report without delay direct to Army Chief of Chemical
» Service all gas offensive operations executed by troops
jvision (or corps), submitting copy of such report to G-3.

pplies.

- Study carefully means of supply and probahle future
of division (or corps).

) Insure adequate supply of timely requisition on the
advance army depot, but keep stock in corps park or
yn dump as small as compatible with local needs.

If not near an advance depot see that requisitions on
or intermediate depots are placed with G-4 of the army
e time to secure supplies.

Subordinate Units.

(a) Under such instructions as may be issued from head-
rs, make periodic inspections with view toward deter-
g state of gas discipline, training and supplies, reporting
s to Division (Regimental) Gas Officer and Commanding
of unit concerned. When corrective measures are not
jed, submit special report to G-3 for information of Com-
ding General.

Keep Commanding General advised of state of gas
ing, discipline and supplies in divisions assigned to corps
units within the division).

) Advise next senior Gas Officer on same subject, send-
py of such report to Chief C. W. S,

) Assist Division (Regimental and Battalion) Gas Offi-
)y counsel and suggestion.

) Study conditions within divisions (regiments, ete.)
h routine report and persomal interview.

) Encourage criticism and suggestion from Division
nental and Battalion) Gas Officers.

) Be watchful at all times of gas personnel who, through
ramental or other unfitness, tend to bring the Chemical
re Service into discredit and recommend to Chief of
S. transfer of such officers and men to other work.

) Insist upon the use of proper channels of communi-
'i) Accustom troops to the use of smoke, H.E,, and thermit
gas troops through demonstration and brief lectures.

| '.«_Corps Troops.

(a) Maintain gas discipline, training and supplies.

(b)_ Undertake training of gas N. C. O’s. in the units not
/hole indentified with front line activity (such as remount
adrons, ete.).

(¢) Check closely situation concerning replacement bat-
On and the sending of replacements to the line without
per anti-gas equipment.
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(d) Interview gas officers and non-commissioned officeyy of
corps troops frequently for purpose of securing from {y,
helpful suggestions and criticism.

VII. Casualties.

(a) Keep accurate account of casualties noting particulay
causes, avoidability, fatigue and malingering cases, the nature of
gas responsible for casualty, tactical use of that gas, ratio o
shell to casualties.

(b) Analyze periodically the proportion of casualties g
tributable to the several gases as indicated by symptoms gng
recollection of patients respecting smell and appearance of gas,

(¢) Submit report to Commanding General through G.3
when facts and findings justify.

(d) Co-operate with Medical Gas Officer in securing datg
concerning methods of relief of gas affections and in giving
them publicity within the corps (or division). Notify Chief of
C. W. S. of all such methods in use in the unit.

(e) Take steps to prevent needless salvage by hospitals of
gas equipment of patients.

VIII. Enemy Material and Intelligence.

(a) Secure all material, documentary and otherwise, of
gas interest through divisional (regimental) gas personenl, sal-
vage officers, G-2, and miscellaneous sources, and, if practicable,
by examination of enemy dugouts, dumps and positions in im-
mediate wake of infantry advance.

(b) Utilize all available means of transportation for re-
moval of non-mailable material to nearest Advance Army Gas
Depot, notifying next senior Gas Officer or find and where it is
deposited, sending copy of report to Chief of C. W. S.

(¢) Deliver all non-gas intelligence thus secured to G-2.

(d) Secure, if practicable, translation of gas documents
before forwarding them when data is likely to be of immediate
importance to Corps (division).

(e) A set of enemy fuses and typical gas shell, sectioned,
should be kept at gas office for information of all concerned.

IX. Training of Divisions.

(a) When Division is in training recommend to G-3 to
establish conferences of regimental and battalion gas oflicers
and schools for gas N. C. O’s.

(b) Recommend to G-3 to establish a series of lectures,

demostrations, inspections and drills for the enlisted personisel
of the division.

In

122. The following is a suggestive digest of the functions of
a Regimental and Battalion Gas Officer. It should be noted thal
responsibility for all measures taken in chemical warfare,
whether in offense or defense, rests ultimately upon.the com-
manding officer concerned, and the gas officers concerned are
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their command. Usually, either the commanding officer
egiment will order his gas officer to follow the technical
of the Division Gas Officer, or this may be ordered by
authority. (The suggestions are supplementary to Par.
fense Against Gas.)

Keep accurate record of training and ability of sub-
e personnel, recommending such advancement as may
ted and practicable.

) Keep gas personnel advised of the latest available data,
ng frequent conferences and inviting suggestion and
S

) Exact strict compliance with orders relating to in-
on by subordinate personnel, condition of material, gas
ipline and reserve supplies by means of personal supervi-
nd frequent inspections.

d) Insure the immediate availability of authorized re-
e anti-gas supplies, their suitable transportation and proper
e) Advisec commanding officers of the proper precautions
e taken in anticipation of gas attacks, and in the event of
1 attacks keep informed concerning all action taken.

f) Minimize false alarms and supervise insruction to
es, insuring active liaison with gas personnel of subor-
e and superior ecommands. 5

~ (g) Secure sufficient first aid relief in exposed areas.

- (h) Furnish counsel to Commanding Officer in gas matters
ad stimulate interest in and understanding of the use of gas
n the part of all officers. ¢
(i) Furnish liaison between command and gas unit operat-
ing therewith, insuring sufficient understanding by troops of

iture of proposed activity of gas unit operating therewith, in
rder to enable them to take full advantage thereof.

" (j) Report accurately and promptly concerning the enemy
ise of gas and its effect. In case of artillery gas officers, report
N addition concerning delivery of gas upon enemy objectives.
- (k) Secure strict compliance with zone regulations and
unishment of offenders.

.~ (1) Minimize waste of anti-gas material, applying disci-
ary measures to offenders and insuring the full and proper
of all anti-gas supplies.

.~ (m) Advise next senior Gas Officer of the location of finds
f enemy gas material or cause prompt delivery thereof to his

DUTIES OF GAS N, C. O.%s.
(See Pars. 135-148, Defense Against Gas.)

124, Inspections of division by corps gas officers and of regi-
ats by division gas officers should be frequent and therough
ereby stimulating initiative and interest of subordinate gas

A
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personnel, furnishing basis for the removal of the unfit, ad.
vancement of the meritorious, and securing helpful suggestion,
for the improvement of the Service.

125. In general, the basis of inspection will be the dete,
mination by interview, of the activities of Gas Officer of the Unjj
inspected and the instructions issued by him, followed by i,
vesigation of conditions in subordinate units, and the mannp,,
in which existing instructions are complied with by gas pe,.
sonnel of these subordinate units.

126. The following quesionnaire outlines the inspection of ,
division by a corps gas officer and may be adapted by the div;.
sion gas officer to his inspection of regiments.

QUESTIONNAIRE—BASIS FOR INSPECTION OF GAS TRAIN.
ING, DISCIPLINE AND SUPPLIES OF DIVISONS.

1. Personnel.

(a) How many gas officers are there in the Division and how
distributed ?

(b) How many have trained in A, E. F. Gas Defense School?

(¢) How many have conflicting non-gas duties?

(d) How many gas N. C, O.s are there in the Division, and
what is their distribution?

(¢) How many have been trained in the Army Gas School?

(f) What measures have been adopted to secure co-operation
and to create an esprit de corps in the gas personnel within the
Division? : ‘

II. Training.

(a) What training had Division received in the United
States?

(b) TIn the rest area? _

(¢) What training does it rereive in reserve?

(d) In line?
ITI. Inspection.

(a) How often are inspections made of gas equipment and
discipline?
IV. Experience.

(a) What experience has Division had in actual attacks?

V. Casualties.

(a) How are report of casualties obtained?
(b) What has beer the proportion of gas casualties to0
casualties from other sources?
(e( What percentage of gas casualties has been returned t0
duty from Field Hospital?
(d) What are the principal causes of such casualties?
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t Aid.
What first aid methods are employed within the Divi-

What measures are taken to give troops exposed to gas
to first aid and protective supplies? :
' How is sag paste distributed?

How is it used?

What results are obtained from its use?

, Gas Attacks.
(a) What orders govern the selection of alternative posi-

What is the number and location of gas-proof dugouts?
What instructions govern sentries in event of gas at-

What instructions govern N. C. 0.’s, Battalion Gas Offi-
Regimental and Division Gas Officer?
I. Division Gas Officer.

What reports are received from Regimental Gas Officers
ing supplies, gas intelligence, discipline and training?
k What reports are made to corps?

(¢) What channels of communication are employed?
(d) What system is used in the care, use and record of
iterature and intelligence?

Of what does the Division Gas Officer personnel con-
d what is the distribution of duties?

What gas memoranda and orders are in force in the
n?

What reports are made to the Commanding General
Division? .

. Relations.

(a) What are the relations with the Commanding General
i the Chief of Staff?

Is techmnical knowledge of Division Gas Officer em-
dyed with respect to offense use of gas?

What are the relations between Gas Officer and Divi-
n G-2, G-3 and G-1?

' Transportation.

(a) What personal transportation is furnished D..G. 0.7
(b) What transportation is available for Divisional reserve
d distribution of supplies?

What transportation is available for the gas needs of
its within the Divisions?

3 Supplies.

(a) Are all men and animals supplied with re.pirators?
fh) What reserve is maintained in Division Dump?

(¢) What reserve is maintained by units within the Divi-
| with respect to M-2, Tissot, S. B. R., horse respirators, lime,
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gloves, suits, alarms, canisters, suit bags, blankets ang sa
paste?

(d) What is the policy with respect to salvage?

(e) What is average length of time between the sendiy
of requisition and receipt of supplies? §

(f) Where is the nearest Advance Army Gas depot?

XII. Captured Enemy Material and Duds.

(a) What is the policy with respect to captured cne

; m
material and duds? %

XIII. Recommendations.

(a) Are there any recommendations, suggestions or Ccriti-
cisms?

X1V. Observations.

(a) Note improper carriage and improper condition of res.
pirator, securing the name, rank, number and organization of
cases requiring disciplinary or corrective measures.

(b) Note the observation of “Alert” and “Danger” zone
regulations and the manner in which these zones are defineq
for the command.

(¢) General impressions of conditions in Division.

(d) Recommendations.

127. Valuable information revealing weakness in gas disci-
pline or training, inadequacy of anti-gas protective or precau-
tionary measures by commanding officers or the use of new
tactics by the enemy and the value of such tactics may Le
gained by the careful questioning of gas casuatlies.

128. The following questions are outlined for the purpose
of gaining the foregoing information from casualties the type
of casualty determining which group of questions are put in
a given case. The inquiries coneerning training are common
to all cases.

QUESTIONNAIRE FOR GAS PATIENTS.

I. General.

(a) Name, rank, number, organization.

(b) *Did the gas burn your skin or eyes, or affect your
lungs?
II. Skin Cases..

(a) Where were you burned?

(b) Just how did you get burned? Give details and cir-
cumstances.

(¢ Did you have an oppor tumty to use sag paste?

(d) Did you use sag paste?

(e) If so, how did you use it?

(f) Did you use anything else before your were burned?
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DPid you use anything after you were burned?

Did you know there was gas about when you were
?

Did you have your mask on when you were burned?
What will you do next time to avoid being gassed
similar circumstances?

How close to you did gas shell burst?

Did it splash you?

(m) Was chloride of lime available?

Eye Cases. ,
Just how were you burned? Give details and cir-
; nces.

b)) What will you do next time to avoid being gassed
¢ similar circumstances?
Did you wear a mask? If so, how did you wear it?
How long after alarm did you put mask on?
Did you take your mask off before being ordered to

() By whose orders did you take it off?
(g) Did you use sag paste?

Lung Cases.

(a) Just how were you gassed? Give details and ecir-
nces.

How far did you walk after you were gassed?

What did the gas smell like?

What did it look like?

How did it act?

Did you know what kind of gas it was?

(g) How long after alarm did you put mask on?

(h) Did you take mask off without orders to do so?

(i) What will you do next time to avoid being gassed under

nilar circumstances?

(j) How near did gas shell burst?

) How long was it after you were gassed before you felt

 effects? -

‘() When were you gassed?

(m) Just how do you feel now?

4

Training.

‘(a) Did you have gas training in the States?

(b) How often?

(¢) How long have you been over here?

s(d) What kind of gas drills have you had here?

“(e) How ofen?

(f) How often in the (raining area?

(g) How long since then?

(h) Have you practiced fighting witi. mask on?

(i) What is the longest time you have worn mask?
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(). How many false gas alarms did you have withip tw
weeks before you were gassed? 3
(k) When was your mask last inspected by gas N. C. (5
(I) Did he look at the canister?

DUTIES OF A STAFF OFFICER WITH RESPECT TO OFFENSR
OPERATIONS. ‘

Preliminary.

129. From G-2 the Gas Officer should obtain maps and jy.
formation regaraing enemy dispositions. He will study thege
dispositions and the character of the enemy terrain with th,
view of selecting favorable targets for gas. He will study
friendly terrain in order to select favorable positions for en.
placements. Information should be obtained from the Chief
of Artillery regarding the availability of guns of various types
and calibers. He should also obtain from the munitions offi-
cer information regarding the material available for use. The
Commanding Officer of gas troops will be consulted regarding
the use of cylinders, projectors and trench mortars, their avajl.
ability and the feasibility of any project which might be con-
templated. '

130. A hypothetical map (Fig. 40) showing enemy terrain and
dispositions is shown opposite. In the following paragraphs
it is intended to indicate the possible uses of gas in this ter-
rain under various tactical situations. It is hoped that this
will help division gas officers to solve their own problems in
the use of gas. In each case the D. G. O. memorandum to G-3
is given.

(1) Use of Gas on a Stable Front,
(a) Cloud Gas.
Memorandum to G-3.

Our front offers possibilities of a cylinder gas attack against
the enemy. Such an attack would have the following purposes.

(1) To cause casualties among the enemy ranks.
(2) To lower the enemy morale. =
(3) To damage enemy material.

The gas should be liberated between 830-528 and 825-520
where a favorable wind will carry the gas forward across the
open country. The light railroad running along our front at
this point can be wused, the cylinders being brought up on
trucks and discharged from them. The front line should be
temporarily evacuated by our troops. A suitable accompany-
ing artillery program should be arranged. The more minute
details of the attack can be prepared with the officer com-
manding our company gas troops.
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(b) Projector Attack.

Memorandum to G-3.

It is recommended that about 500 projectors filled with phos.
gene be placed along the edge of the wood at 882-531 and fireq
against the village of Colombey-le-Petit and the adjaeent bi).
lets and crossroads. Harrassing fire of H.E. and shrapne]
should shortly precede and accompany the projector discharge,

(¢) Artillery.
Memorandum to G-3.

Information has been received that there is a heavy concen-
tration of troops at the support ecamp located at 883-574. It is
recommended that a two-minute burst of phosgene in artillery
shell be used on this point, followed by a one-hour bombard-
ment with H.E. In this destruction fire, to secure surprise ef-
fect and an effective gas concentration the use of a commen-
surate number of batteries on the objective is highly desirable,

(1) Memorandum to G-3.

The light railroad junction at 879-596 is under observation
by our balloons. I recommend that this junction be destroyed
by H.E. fire at 16 hour 24 May, and that the working party
which will come out shortly after dark for the purpose of
making repairs, be subjected to a burst of phosgene followed
by a slow fire of chlorpicrin and H.E. for four hours.

(2) Use of Gas in the Advance.

It is assumed that a field order has been issued by G-3 direct-
ing the advance of our lines, our objective being road Chamar-
andes to Bricon to 855-610, thence south to 900-610.

Memorandum to G-3.

In connection with Field Order No. dated , the

following recommendatlonq on the use of gas in these opera-
tions are made:

(a) That in our destructive and neutralizing fire against the
enemy batteries two bursts of phosgene be used, the one for two
minutes at 0-6 H. and the other for two minutes at 0-3 H, and
that during the intervening three hour cadence fire of chlor-

picrin be maintained (twelve rounds per battery position pe
hour).

(b) That the enemy lines of communication and supply
which are more than one kilometer beyond our objective be
shelled with mustard gas beginning at 0-24 H., the railhead at
Bricon to receive special attention.

~ (e) That in the accompanying barrage 5% of phosgenc
shell be used and that if the wind is favorable this be in-
creased to 10Y,.
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(d) That 100 projectors be placed at 882-531, and that
m these projectors H.E. bombs be fired at 0-H—5 min.
ainst machine gun nests and the pill-box at 886-543.

" (e) That trench mortars firing smoke bombs be used along
e entire front from 800-828 to 870-525 in order to cover our
pssing of the stream.

(f) That thermit be used at 0-H.—b5 min. against the
achine gun nests at 810-530, 832-523 and 848-527. The use
i smoke rifle grenades against these machine gun nests is also
commended.

. (g) That four Stokes mortars follow the road from 838-
36 to 835-571 in order to maintain a smoke screen to protect
r+ advance across the open region on our left.

(h) That during the consolidation of our new posiitons a
It of mustard gas be laid down across the rear of the Bois
2 Blois in order to interfere with the supply of enemy troops
nd batteries occupying those woods.

Use of Gas in Withdrawal.

Memorandum to G-3.

Beginning 8 hours before the zero hour of our withdrawal, all
nportant enemy cross-roads, billets, camps, etc., should be
helled with mustard gas. The Bois de Courirai should be
rstematically shelled with mustard gas (zone fire) for twenty-
sur hours preceding our withdrawal.

During our withdrawal mustaru gas shell should be ex-
sloded in our abandoned dugouts.

In case any artillery shoot with gas be approved, the D. G. O.
iill furnish the Chief of Staff information covering the fol-
owing points

(a) Target—accurate definition by means of reduced co-
rdinates.

(b) Time of shoot.

(¢) Number of shell, calculated on basis of most unfavor-
ible wind conditions.

(d) Kind of shell.

(e) Rate of fire.
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