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DEFENSE AGAINST GAS

I. GENERAL CONSIDERATIONS. (U
OT

- L. The following notes have been prepared
' the guidance of officers when giving instruction o
* Defense. Such information on the offensive use

~ as can be published is##%¥gd by the Chemical W§
. Service in another @ , in bulletins an®
. General Staff in books %

e

rtillery Firing, etc.
2. Gas is one most important Wegpwewk of
* modern warfare. ' due to the insidim& poi-
- sonous effects of eyMggiremely small quantitie®gnd the

- fact that large agfagc
. These characteriiy

~ defense against
" ous in its actj

be made dangerous by its use.
gas make necessarQ)ystem of

ce wide in its scope continu-
_ the other hand noh of enemy
warfare which can be as successfull isted as gas.
. Against well-disciplined troops, some o most violent
" gas bombardments have failed to seci Mg single casual-
. ty, though any laxity is sure to r jn more or less
. serious losses.

E 4. It is the duty of commafdm® officers to famil-
\ iarize themselves with the nature , and the means of
* defense against it. Our prote ppliances are con-
. stantly being improved as g rfare develops, and
. when rightly used, they givel v complete protection
- against all forms of gas. | '

" 5. In warfare, anyw gnice which is used for
| ils. poisonous or irritati '%@t may be called a gas,
- regardless of whether it true gas,” a mist of fine
~ drops, a cloud of poisono st, an ordinary liquid, or
~ a solid. ok
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6. There are two groups of warfare gasses. The
first group, of which chlorine is an example, consists
of substances that are true gases under ordinary con.
ditions and form gas clouds immediately upon opening
the container in which they are stored. Those of the

second group, typified by mustard gas, form va@'

only very slowly unless scattered by shell explosio
warmed by the heat of the sun. Even an extremel%
amount of certain gases if breathed sufficiently 1 D
cause a casualty.

7. A man soy
taining poisonous li gay become a casal
inhaling the vapo ¢ its condensation o @ body,
even if no shell ha len for several hoﬁ% is im-

!
on-

portant that thj xplained so that tk n may
appreciate the,da of gas, and at the Same time
realize that thfrefis gothing mysterious gr supernatural

about it.
8.

the use of protective applian that they can
adjust them accurately unde conditions and
perform all duties while wegsi®wthem.

(b) Frequent and rigi@ ghdgpection of all pro-

tective equipment.
(c) Absolute obedi@o regulations in re-

gard to carrying the respi in danger and alert
e
(d) Training ops to recognize gas

attacks.

(e) Installatiof oMwadequate gas alarms and
instruction of sentrigs M their use.

(f) Teachi xﬂicers and gas N.C.0.’s the
properties of en ses, proper methods of de-
fense against thenf™&nd action to be taken in
situations likely to arise.
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e (g) Practice in wearing respirators for long
' periods. |
(h) Wearing respirators as long as gas is
present.

~ means, and officers should mmpress this fact on their m
. Excessive casualties from gas attacks indicate laxit&
. ignorance on the part of officers.

W '
IL. G@‘TACKS. Q
T Iy b

Danger from gas can be greatly reduced by thesg
oh

9. The enemy e s gas for two pur :

' (a) To qggeiimd casualties. For il urpose
he relies upo ise, and upon taking advantage
of ignorancg, discipline, faulty i ing and

defective re® S

(b) POgeduce the fighting effmigncy of our
forces b @ elling them to wea§ masks or to
employ oth®frotective applianceg

10. In making a gas attack a@; y seeks to
* generate a cloud of gas either direlt ithin our own
* lines or in such a position that it w; carried by the
. wind into our lines. To accomplish Wfigfend he employs
. three distinct methods:

(a) Cylinder Cloud cks—Such attacks
are employed more frequ@m trench warfare

1

than in open warfare, as is more time to
place the cylinders in the es and the stability
of movement allows t oud to drift over the
opponent’s trenches. :

(b) Projector J
ited to a stabilized {33

*—Such attacks are lim-
n which time and other
circumstances permit Q‘b projectors to be brought
up and placed in position for firing. Improve-
. ments to avoid digging trenches to emplace the
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projectors and more rapid means of transportation
will broaden the use of this form of attack.
(¢) Bombardments With Artillery Or Trench
Mortar Gas Shell—Such attacks are applicable in
all modes of warfare. 7
In the case of cylinder attacks, a highly poiso
liquefied gas of low boiling point is liberated fro m
inders placed in or near the front line. In case
jector or trench mortar attacks, and of attacks b 18

lery shell, the gas jgmigglosed in a suitable tile
and is thrown into ersary’s territory. by
a time fuse and sting

en open and the pqis mate-

rial is liberated. rsting charge is va epend-
ing upon wheth ‘ :

means of a percus
charge, the shell i

gas” is a liquid, orﬁd The
bursting charg® i ally very small in the tase of a
liquefied gasfgb ten sufficient to giyespractically a

high explosive t, in the case of sol

gas vaporj en the pressure i
breaking 4 hell, while solids

or vaporized DY the explosion of t

Cylinder Cloud Attacks. °

11. Gas clouds are produc he sudden libera-
tion of a liquefied gas from rs in which it is

stored under pressure. The de is generally chlo-

either atomized
ting charge.

rine, phosgene, or mixtures ofaghlorine with phosgene or
chlorpicrin. Formerly cylingeys®were as a rule dug in
at the bottom of the trenc connected with outlet
pipes that led from the b of the cylinder out over
the trench parapet. Nowgghey are often piled on trucks
or flat cars and fired sim§lta®®ously by electricity. When
the outlet valves are ¥ ened, whether by hand or
electrically, the liquidm iven out as a gas in two or
three minutes, which, o with the air forms a cloud.
This cloud may vary in@ppearance, due to weather con-
ditions or to smoke mixed with it. It may be almost
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transparent and slightly green in color, or it may look

- like a thick mist.

- 12. The cloud is carried by the wind over the

opposing line and at times the gas has been noticeable

in the rear areas as much as 10 miles from the fro

- line. Gas clouds are usually slightly denser than tlzb‘

- surrounding air and therefore tend to fill up tren%
and hollows and penetrate unprotected dugouts %

the gas remains long after the main cloud has pa‘

Such clouds tend to foll@Waghe course of valleys. :
or sireams do not aﬁ"eas.

13. The chief dan®essfrom such an attack Q e
to the high concentr of gas at the momftegi“e# its
.'release and to the exi®gt of the area whic % be
covered by the g er favorable condition®wHow-
~ ever, cloud gas affacks ate very dependent on wind con-

ditions and sho off be made in heavy They

are best made gr hen upward-movin ents of
hat is, when the sun shining. -
ess chance for sur than other

air are not prg
forms of attack, an¥ hitherto have often etected by:
(a) Noise of hammering, o tal in the

. .4_"., \hmml:w &7, F !

They offer a§
trenches.

5 (b) Active wind observati y the enemy.
(c) Escape of gas from cylingérs hit by shell.
(d) Raids.

(e) Prisoners’ stateme

3 1 During the discharge the he was often given
- by:
(a) The hissing soufd oWthe escaping gas.
(b) The appearancé oMwihe cloud.
(c) The odor of®t before the main cloud
reached the trenchesﬁ
Gas cloud attacks a to be feared as a dan-
- gerous form of attack an en they are made, every
form of gas defense equipment is given a most severe
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will cause irritation of any tissue with which it comes
in contact. This irritation is usually not noticed for
from 3 to 12 hours after the exposure and may affect
any part of the body. The worst mustard gas cases are
due to irritation of the respiratory tract, which is often
serious enough to cause death. A secondary effect is
often pneumonia or in lighter cases bronchitis a
acute sore throat lasting for several weeks. Exp8s
of the eyes to the vapor will cause temporary bli :
which is very painful, and will last from a ys
to several weeks, degemging on the length of pos-
ure. The third effy ym which mustard ives
its name of vesicant tering agent, is the ction
of painful burns ®gose portions of the skin! which
it comes in contacM\pRirticularly the ten d moist
parts under the® And around the scromigg.

Tactical Useg. _
22, Mus as is used rather &gfaJneutralizing

than as a s e gas, because its slo aporation pre-
vents the ormation of high Qentrations. Its
feater than that of seg

other gas, and
made untenable

persistency 1S
hence by its use any position ma
for days after it is shelled. It %s icularly valuable
for use against valleys and woog®, Ketause such terrain
will remain infected longer th&w#open country. It is

used in general against artill placements, support
and reserve positions, comm posts, billets, woods,
communicating trenches and s. The following trans-
lation of a captured German ment is instructive:

llow cross shell will be
ne and four A.M. At first
el the enemy to wear his
mask. A few hours lagg en the presence of the gas is
no longer revealed by or, the enemy will probably
take off his mask, bu be overcome later, when the
sun rises, by the action of the evaporation. Every atiempt

23. “Bombardment w
executed preferably bétw
the bombardment wilf
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~ of the enemy to nullify the effects of our night gas bom-
" bardment in the morning should be neutralized by vol-
. leys of rifle, machine gun, minenwerfer and artillery
B fire.”

- 24. Mustard gas is rarely used during the three or
. four days preceding a large scale “push,” except agai

- those points over which it is not intended to advance. P

~ ticular care must be taken in occupying terrain cap

. from the enemy because of the danger from gas
. left during his retreat. Gas shell and bombs :

' left in dugouts or farnfhouMs and fused to explod ‘
. the locality is filled w§ I troops. Mustar ay
" be sprinkled on roa et all points over whi ps

" must pass. All she ill in general haﬂe\ lib-
. erally soaked wi d gas. k

- Individual Pr io
25 {a) refpirators in use by merican
~ forces give ab e Protection against all b e blister-
i ing action o rd gas. Certain spefid¥fprecautions
* in their use observed. Because 0 slight odor
* and delayed action of mustard gas ops must be
. trained to put on the respirator igm ly when any
" odor is noticed which might be that S¥agas. They must
" not remove the respirator until all of the gas have
* disappeared. They must be traingd® te#wear it for long
~ periods of time and to be able { k efficiently while
~ wearing it. Men who have been sed to mustard gas
. and have been testing for it fo ral hours, gradually
" lose their ability to detect it. wearmg the mask a
. short time one recovers his ess of smell for the
. gas.

(b) The issue of mx e clothing, such as suits
¢+ and gloves, to special nly, is authorized by the
- General Staff.

(c) Sag paste. protective ointment which,
- if applied before exposure to the gas, will greatly di.
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minish its effects upon the skin. The paste should be
rubbed liberally in an even layer on the genital organs
and region, the buttocks, the armpits, and other parts of
the body which perspire freely. The length of time that
such an application is effective depends entirely upon

the strength of the gas. Since there is no way of judo.
ing this easily in the field, care must be taken to \%‘
sufficient quantity of the paste and to renew the ap
cation about once every 12 hours when contin%h
posed to the gas. It should be carefully noted t o
paste must be appligf®hgfore troops enter an tha1
is likely to be shell Q is will have to be ofaggfl the
judgment of the yningg#’officer. B

(d) Any of the skin Whidx been
splashed by th from mustard gas shel¥wor even

o

moist parts thgt een exposed to the r should
be washed asflquickly as possible with soap and water.
Any kind of ill answer and co@ter is satis-
factory. It denQ¥ necessary to work good lather
and mass @ .place well with ather. Very
little wate fl in this way often ces to prevent
burns.

(e) If chloride of lime ig le, as it should
be, some of the dry powder spr'& on the skin that
is splashed with mustard gas li%’will prevent a bad
burn. The powder is to be lefg oh ille skin about fifteen
minutes and then washed 0(@ water and soap if

obtainable.

Collective Protection. @

26. In general, the otection against mustard
oas is evacuation of all d infected by it, IF THE
TACTICAL SITUATIP MITS, and alternative po-

sitions should be praggMwpr selected in advance. 1If a
zone has been evacuter a mustard gas bombard-
ment, sentries shouldNaggposted on all roads and paths
entering this zone to warn troops away from it and to
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- prevent their entering. Sentries should also be posted

. in front of contaminated dugouts in a zone otherwise

~ free from mustard gas. If not possible to evacuate, fre-

- quent reliefs, or protection of troops as far as possible in

. gasproof dugouts will alone prevent numerous casual-

-~ ties, as mustard gas will outlast the staying power

- troops wearing the respirator. In connection with t%‘
- use of gasproof dugouts, it should be noted that me%

- tering such dugouts have gassed the occupants b&
~ gas which they have brought in on their clothes ¥

] therefore, all outer clgfhiMy should be removed
. entrance to the dugou oles of shoes tre
- chloride of lime. A gerwef,

water, and box of

* of lime should be kep
- The shoes are fir i

the entrance to eax out.
ed into the water, IEhe thor-
~ oughly rubbed i

B jme, and finally was off in
¢ the water. Thi

tion, if followed thorough
. washing of the ill be very eﬂective%eventing
. burns. It shoydmle Toted that the enem probably
~ not knowing @ k across an area @ly shelled
~ with mustard 2%

. Disinfection of Positions and G tQ.

._ 27. After a mustard gas bo ent, the cover-
~ ing of shell holes with chloride of %sfiejwill render such
. shell holes harmless. The chlor lime should be

- spaded in well, then covered wi other thinner layer

should be done by a special di ting squad provided

- of lime which is in turn coverw fresh earth. This

! t

- with the proper protective clgfage. It is manifestly im-
possible in the case of a ensive bombardment to

- disinfect all shell holes. imgthis way, but those near
which troops pass or ge couts should always be
. disinfected. Men after g over an area infected
~ with mustard gas will necessary to destroy the
. poison on their shoes before entering a dugout, as this

" liquid readily evaporates afterwards in the dugout,
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rendering the atmosphere extremely dangerous. Chloride
of lime is placed on the ground outside of dugouts, in
order that the men may use the lime to destroy the
liquid that may be carried upon their shoes. There is an
element of danger in the use of chloride of lime to de.
stroy gas due to the fact that the odor of the fopmger
completely masks that of the latter.» When chly
of lime is thrown on liquid mustard gas, some e
is given off. This will cause little annnyanc& 2
ever, the heat of the yeaction may vaporize solgagQT |

yol vet been destroye ".'nern

sand, dry earth -@~

1t of the puisuu’%ﬂ being
treated with ¢ . lime. Clothes w}% ve been
gassed can bepdistigcied by washing in riPming water

for several r washing in nearly bhoiling water
steaming for an Jor by hang-

for 1 to 2 hoW§, W
e rain. The exient aning neces-
employed will depénd™en the amount
and the conditions he field.
PHOSGE

ing them
Physieal and Chemical Proppry®s.

large puddles of
first be sprinkl

es, o

sary and
of contamin®

28. Phosgene or carbonyl ide is a liquid boil-
ing at 47 degrees I, with a m odor, described as be-
mg like that of mouldy hay, cause of its low boiling

point, it will not remain opmg terrain on which it is
thrown for more than a Sgfvminutes. It will form
clouds of varying concenyign, depending on the man-
ner in which it is throw , and a very heavy cloud
may render positiong atous 10km. from the orig-

inal point of attack. \
Use by the Enemy

29. Phosgene is sent over by the enemy in cylin-
ders, projector bombs and trench mortar shells. In
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cylinders it is usually mixed with chlorine in order to
form a mixed gas of high vapor pressure. It is generally
used pure in the 75, 170 and 250mm. trench mortar
shells and in the 180mm. smooth-bore projector bombs.
In these it is rarely mixed with chlorpicrin. Recently

the enemy has used phosgene in long range rifled projec-

tor shells mixed with pumice. absorption in which
tards its evaporation, making it persist for several ho
Finally, it occurs generally in small proportion
decomposition product of diphosgene in artillery ¥
for 77 and 100mm. gun in the 105, 150 and 2@1]

howitzers.
Physiologieal Aeti Q
30. Phosgene is ng irritant and ?w ably

the most deadly g: in warfare. Expo to high
concentrations f a short time will causé severe

casualties, or d agfl much lower conc tions will
:ts.  Its full effect wualiy de-

also have serio
layed for sevy urs and exercise a Xposure to
this gas will dey slight casualties m@ﬂre serious

Decause of this effe n who have
been gassed eyen slightly and who h perienced no

or even fatal.
v

symptoms of gas poisoning must N)revented from
taking any exercise whatever, if grjmgs casualties are
to be prevented.

Tactical Uses, Q
31. Phosgene is used er as a surprise gas,
as high concentrations can hwelaped with it very
rapidly. Its persistency is | d it 1s, therefore, pos-
sible to follow up a phos attack with an infantry
advance after a very shpr

o

Defense Against Pho

32. The respirator absolute protection against
this gas. Troops must be trained to put on the respira-
tor quickly and well, under any circumstances, and
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sentries must be thoroughly instructed so as to be able
to recognize phosgene attacks and to give the alarm
immediately. Trenches and dugouts can be quickly
rid of phosgene by means of fanning and fires.

DIPHOSGENE.

33. Diphosgene, superpalite or trichlormethyl ch@
formate, is a liquid boiling at 261 degrees F. Itsedthe
properties and action resemble those of phosgemglve
closely. It cannot be used in cloud or projector S
because of its high hfilitg point. It is used mi
chlorpicrin in gree @ 1 shell of differe
and with dipheny

cene usually acco
doubtless to the

, due

s diphosgene in tle 3w
osition of the dipho.

LORPICRIN.

34. Ch is a colorless li@oiling at
234 degreesgd hence is fairly per t. It ap-
proaches @\ in its poisonous (ef®at. Even in
very low cOWegnfrations it will cause rymation and
in higher concentrations  vomiting, may necessi-
tate the removal of the mask. The es of men who

have been exposed to chlorpicrin Nngerous because
of the gas which is carried on t%ﬂnd the same pre-

cautions against gassing men in uts must be taken

as in the case of mustard gas. @picrin is used mixed

with diphosgene in green cross‘mghell. The respirator
gives full protection. '

AR

35. Diphenylchlorars a solid of extremely low
volatility and is pragti odorless. It is used in
green cross 2 and in &QEWge cross shell which contains
in addition a large a of high explosive. On the
explosion a cloud of is formed. The cloud will
cauce headache and intense pain in the throat and
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'~ chest, accompanied by sneezing and coughing. Vomit-

. ing and even temporary paralysis of the nervous sys-

~ tem may finally result. It is used mainly to unnerve

" a man and prevent him from adjusting his mask quickly

" or to prevent his keeping it on after it is adjusted. It

. is used also for direct neutralization through the prg.

* duction of the above painful symptoms. The eﬂm
~ of this gas when used alone disappear quickly.

. respirator gives absolute protection, but must
" on immediately. Diphenylcyanarsine is similar Ji

. action and rather mor tive. It is used in bl @ ss
~ shell.

36. Ethyldich}gr e is a moderatel@tile
~ liquid, present in whose marking & ently
. been changed fro w cross 1 to green %3. It
- is analogous to g1 chlorarsine in phys&ical ac-

. ator tract alonSwgthffthe nerve poisonin tyis rapidly
destroyed by gmajstiire.

QR-PRODUCIN G GASQ

. 37. Various gases, such as bro@ones, are used
. as tear-producing agents. They ar y liquids with
. high boiling points and are use &lly mixed with
. deadly gases, in all the various s of projectiles.
. They are capable of producin ing tears in very
low concentrations and are ggrtichlarly effective in

~ forcing men to put on their s. For this reason

. they are valuable as harassi@lses. They have also

. a noticeable poisonous eff ey are fairly persis-

tent. The respirator giv@lme protection against
1t1

| tion, exerting gfmgrepdestructive effect uion the respir-

~ them. Chlorpicrin, in a to its toxic properties,
~ is of value as a tear pr8 :

38. The enemy maYy make use of smoke, either
in the form of a cloud or emitted from shell and
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bombs. Smoke may be used with gas or between gas
clouds; it may also be used alone to distract attention
from a real discharge of gas, and in general for pre.
veniing observation, as for instance as a screening bar-

rage, or for blotting out machine gun nests.

IV. PROTECTION AGAINST GAK‘

IDUAL. O
39. Every mar e duty carries him zone

of the advauce wil rovided with an Agen Tissot
Respirator. No_oth® Tespirator or mask e car-
ried or worn b ember of the Amert 4 I, ex-
cept as noted

inspection, d
tor see para

COLLECTIVE. Q
40. The Mllowing precautions neluded under

this head:
(a) Wind observatiohs
conditions are favorable fo

. for the Americangssol Respira-
5-90 inclusive.

ascerlain when
Liile zas attack.

(b) Adequate systems niries and alarms,
(e) Gas proofing o outs and cellars.
(d) Cleaning of from dugouts and
trenches.
(e) Disinfecting @mmd and clothing.
(f) Precautions rding food and water.
(g) Protectio weapons and equipment.
WINDVQ VATIONS,

41. Such measupPegs the Division Commander on
recomniendation of %‘ n Gas Officer may decide to
be necessary will be taken within the Division for hav-
ing wind observations made by the Gas N. C. 0’s. The
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tack without wearing respirators or helmets. Signal
dugouis must, therefore, be particularly well protected
against gas, so as to allow this to be done. Telephone
operators must be especially practiced in using their
instruments when wearing respirators. The headpiece
of the receiver will be worn over the mask. Lines
must receive plenty of practice in carrying on

work, both at night and in the daytime, while%

ing respirators. N

54. The only

rosion of electricgiyaPParatus during a gas ¢
prevent the gas rea’ it, and the best way ®ad? this is

to have signal giwesshoroughly protecte%l st gas.
As the corros pct on damp instrument¥ is very

much greater ghafl og dry instruments, th@elters should

be kept as
S5

ust be kept
in their le

z€¥ key is being
leaving only
out of the case.
Wexchanges must
as magneto tele-
s, etc., which are

Mgy flap must be kept doW
the cords with the receiver and han

be kept closed. All apparatus,
phones, test ‘boards, spare instr
not essential to have uncovere d be well covered
up with cloths, blankets or cdats, ®tc.

56. After a cloud atta sth chlorine or phos-
gene, telephone apparatus Ll’@s been exposed to gas
should be treated as follows:

57. The ends of the hould be removed from
terminals and cleaned b scraped with a knife
Terminals, exchange pluf®wgpd all exposed metal work
should be cleaned fir Rﬂ damp and then with a dry
~cloth. This process%d be repeated after twelve

hours have elapsed. struments which have been
splashed with mustard gas should be brushed with dry

e

-
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chloride of lime and later washed with soap and water.
The internal portion of the instrument should not be
interfered with. If an instrument has been kept closed
or covered up, it is very unlikely that internal portions
will have suffered; but if these portions show signs of
corrosion, the instruments should be sent back to cor

or division headquarters to be dealt with by an inst

ment repairer.

Protection of Carrier Pigeons. N

58. When the £ alarm is sounded,
should be placed in @ pecial gas-proof Besg
bags provided for thgt Pefpose, or in gas-proo ers.
- If for any reason t ywrds cannot be prétegi@®firom
~ the gas, they sh liberated at once. @e cir-

i -proof boxes or bags Sheuld al-

ways be kept kets containing birds, and should

be regularly i . Pigeons can be @d during
a gas attack. ience has proven y will fly
up through s cloud, as such cl&eldom rise
above thirty rom the ground, bu js imperative

" that the bird should be exposed to s for as short

a time as possible. The message ndoCarrier should
therefore be prepared and, if pos %fastened to the
pigeon’s leg before the bird is exp the gas. Twenty
seconds should suffice to fix a garn€r and liberate a

bird. |
OUR OWN
59. When the extensive f gas in any form is

contemplated, Corps and Gas Officers should
always be consulted accordi provisions of G.O. 107,
paragraph 1, G.H.Q., AEX.,"18. The expert advice
which these officers are®a, furnish will not only be
of value in helping to ¥ he success of an offensive,
but may prevent injur m" own troops through ill-
timed use of gas or thc™e of a kind of gas unsuited
to the conditions. The tactical uses of the different

/¢

cumstances per
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gases vary, greatly and knowledge of their properties is
essential to a realization of their full tactical values.

60. For cloud attacks it is advisable that before
gas is discharged all troops except those whose pres-
ence is considered absolutely necessary, should be with-
drawn from the line occupied by the cylinders.
oficer or man who has special orders to remain sh
put on his respirator. All troops will be clearedyro
any posts or saps in front of this line. N

61. All troops igany part of the line withsagoNie-
halt mile of the ne point where the gas 'ng
discharged should p\ heir respirators.

62. In all a neasures will be. tald r the
protection of the tr after consultation v e offi-
cer in charge o peration.

63. If trgops ™vance after one of oul gas at-

tacks, it mus rgfnembered that the may hang
in long grass, shel(ZolPs and hol-
Pguls

about for some

lows, and fofs®gral hours in the ene Iters. Dug- .
outs shoula ﬁ " e occupied until thz haYe been thor-
- oughly ventil™wfl and the absence ol s established.

This is equally necessary with rega@ shelters which
have been penetrated by gas froft or bombs. For
other precautions in connectio the seizure of

enemy territory, see paragraph

Gas Shell and Gas Bombs.Q

64. These may, if necegsffry be stored with other
ammunition. In the event kage, all but mustard
gas shell should be expe possible, or buried in
the ground five feet deep tard gas shell should be
buried. They should® thrown into water, and
care must be taken I%y are not buried near the
sources of water sup All rescue work and dis-
posal of leaky shells ™W#uld be carried out by men
wearing respirators.
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RESPIRATORS.
THE AMERICAN TISSOT RESPIRATOR—DRILLS.

05. The following drills are designed to teach
. officers and men to adjust their respirators accurately
. and quickly. The drill must be so thoroughly master,
. that all will protect themselves instantly and alm

. automatically upon hearing the gas alarm. *
| 66. Drill “A.” To bring the Respirator M

. “Alert” position. O

over right shoulde @ hel
i press buttons clos% next
" to the body.

2. . Gas Alert Pogitipn.

Being at “s Cfposition, (1) Gas ARdf. JPlace the
. rifle between €' Wgees. Slip the left ar through
~ the sling v‘& the satchel around§to the front of
~ the body. Opefnghe flap of the satc ake out the
- whipcord with the right hand and through the
- metal loop on the right hand side % atchel. Raise
| the saichel to the chest with the nd so that the
. slack of the sling falls over the pulling it down
~ with the right hand and holding™gJhere. Then take

the sling in the left hand and Wle right, pass the
- cord through the sling, then t the metal loop on
. the left side of the satchel a sten it tightly with
- both hands after adjusting regmaggior to proper height on

- the chest.. Fold flap over tgmz}o protect respirator from
. wet, but do not fasten.

e 1. Slung Position.

v Respirator wit
~ hanging on left side

&

. Alternative Position, \cia]ly When Pack is
B Slung.

. Being at “slung” position. (1) Gas Alert. Place the
* rifle between the knees. Slip the left arm back through
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the sling and bring the satchel to the front of the body.
With the right hand, grasp the metal hook at the left of
the satchel and with the left hand reach behind the neck
for the metal eyelet on the sling, pull down and fasten
the two together. Open the flap and take out whipcord
with right hand. Pass it through the metal loop on
the right of the satchel, then around the back and s

it to the metal loop on the left of the satchel.

e

67. Drill “B.” Drill “by numbers” to obig
plete and accurate adjustment of the respirator |

“Alert” position. Q
This drill willernated with one &gt the
numbers to insure Nwmggfick an adjustment ésible,
in which practice R¥alding the breath wiH% luded.
Acticed until complete ccurate

The drill must bg
adjustment is oht™ggd by all ranks in six ds.

The respightge in the “Alert” position. The helmet is
worn with thelegg#ip #djusted at the back head. One
end of a langs § attached to the left of the hel-

8 is passed around tl shoulder. *
g3 Jert” position with h adjusted: (1)
By the numbers. (2) Gas. Stop ing. Place the
rifle, if unslung, between the knges® sert the thumbs
under flap and open satchel. S e facepiece with
the right hand. Two. Bring t epiece smartly out
of the satchel to the height of the clfn, holding it firmly
in both hands with the fingfrs ®xtended outside, the
thumb inside at the bindin ay between the two
lower straps of the head . Stick out the chin.
Three. Bring the facepie ard, digging the chin
into it. With the same nfotidw, guide the straps of the
harness over the head {itwhe thumbs, knocking the
helmet off backwardw . Grasp the outlet valve

tightly between the @ to prevent the passage of

air through it, and b oorously into the mask, com-
pletely emptying the 1 . Five. Feel around the edge
to make sure the facepiece is well seated. Correct ad-
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. justment and head harness. Six. Replace helmet. Re-

. sume the attention.

| 68. Drill “C.” To Adjust Respirator from Slung

- Position.

' Being at slung position. (1) Gas. Stop breathing.

B Place the rifle, if unslung, between the knees. Pull th

- satchel around until it hangs in front of the body

- fasten the flap and adjust the respirator as in

. “B,” allowing the satchel to hang by the rubber %

* Replace helmet, and at once proceed to adjust th

4 chel in the “Alert” pos s in practice “A.” Q

3 69. Drill ©“D.”’ m o teach method o g

' for presence of gas

| Respirator bemg Test for & ake
a deep breath. W rig ht hand pull th %}iece

: sllghtly away f nght cheek, hold the Wreath,

- and sniff gently is smelled, rea%}ae face-

. piece, grip the valve between th ers and

. thumb, and brg t hard.
. 70. Dril Q o remove the facepi&ce.

Remove.
of the right

Having and found no gas,
Facepzece Insert the first two fife
k hand under the facepiece of the chifl,
. on the metal guard of the exit valve
. ward, at the same time removing
. upward motion of the right hand.

¥fng the thumb
=¥ the head for-

gtepiece with an

Notes:
(a) Care must be t to remove the res-
pirator without undue streWgiigle of the elastic.
(b) Folding facepi The facepiece should

be folded flat (no pa ked inward) and the
elastic bands should,b glded against the outside

of the facepiece onegn e.
(c) After allh the eyepieces should be

rubbed with anti-di aving a thin, transparent
film of the composition on the glass, the facepiece
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should be wiped dry, folded correctly and put away
in such a way that the rubber outlet valve is not
bent. '

71. Drill “F.” Inspection.
The respirator being at slung position. (1) Prepare
for Inspection of Respirators. Place the rifle be
the knees. Slip the left arm back through the sli m
bring the satchel around to the front of the bod %
the flap of the satchel. (2) Inspection. (3) %

tors. Examine the_ggtchel and sling, make g

securely fastened. ngive canister and holdmgder left

arm, the tube an epiece hanging over t Q . Ex-
amine the interior atchel to see that vewg platform
and anti-dim nt, and that whipcegd 1s in good
condition andy fre®from knots. Two. ine inlet

valve at bo off canister. Examine canister for
rust spots a ak places by pres ightly with
the fingersgMemponing at bottom and wgrRMg to the top.
Watch ca @ for holes in solderj

ter. See th¥wflexible tube is propgg!¥astened to the
canister, and to the metal elbow n@ is free from

obvious defects. Three. See th: etal elbow tube
is securely connected to facepi;e@ that outlet valve

guard is not loose. Make sure{gifal) the outlet valve is
in good condition, has no dj sand in it, has no
tears, and is connected prop% elbow tube. Four.
Examine the facepiece insigapa™l out. See that chin
rest is secure, that there pinholes or tears in
fabric, that air passage t eces is in proper condi-
tion and not torn away ffom“Mabric, that eyepieces are
securely fastened in th iece. Examine the head
harness and make st t it is firmly attached to
binding. Five. Adj Xk to face to test valves. Hold
canister in left hand sp outlet valve between fin-
gers to prevent passa f air through it, and breathe
gently in and out a few times. The inlet valve, if work-
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" ing properly should vibrate back and forth. Test out-

~ let valve by putting a kink in breathing tube to prevent

the passage through it of air and attempt to draw air
into the facepiece. If the outlet valve is in proper con-

. dition, it will not be possible to draw in any air. Re-

. move respirators. Six. All men with defective respir

tors step forward one pace. Others replace canism

in satchel, taking care not to twist facepiece into

position, and return respirators to slung po
. (Note.) After inspection men should be given dri
. once, so that it can c8y whether all canister

" been correctly replace ﬁ tchel.
1 72. Respirato be inspected dail e
| ()

alert zone, and at le ice weekly in the d& ne.

- See pars. 108 an They must always b ﬁected

- before proceeding e the alert zone.

' 73. It is ghepdupy of every officer and non-com-

missioned offic is especially the du@‘ the Gas
i sistants, to make su at these

- Officers and
. inspections g Mg carefully carriedo Only by
can officers be cer hat respira-

-- tors and other gas'defense appliances @mg properly
r

7

. and regularly inspected. The impo of this can-
. not be too greatly emphasized. A ¥emgjrator must al-
. ways give complete and absolute ction. Its con-

. dition can only be determined b ant and careful
. Inspection. li l:

! General Points on Trainingm

3 74. When training me e use of respirators
- the following points are of tance:

(a) Ordinary infa drill should be com-
bined with physical including arm and leg
exercises, leap-fro Nouble-time. The time of
practice need not 15 minutes at first while
wearing the respira ut should be gradually ex-
tended. This drill will be in heavy marching order.

espirator.
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(b) Practice in bombing, rapid loading and
aiming, judging distance and rifle firing, should
be carried out while men are wearing respirators.

(c) Officers and N.C.0.’s will receive the same
training as the men and, in addition, will be prac-
ticed in giving orders while wearing their re
tors.

(d) It must be realized that troops
line always carry the respirator, and that
in the rear should take this into accoun
effort must be
conditions,
accustom m carrying on their
with the resp adjusted. It is &f

: 4
during an gas attack for mex%3 ear their
respirato ix or eight hours, or ®wen longer
when a persistent gas, such_gs mustard gas,

, 3 e of gas de-
fense nces should be carrfe t as continu-
ously Wgtgttical conditions wi mit. This ap-
plies especially to troops whi
after having been in rest ar d where the in-
corporation of drafts inco gly trained in gas
defense measures make s%aining Very . essen-
tial.

Description of the Amerie issot Respirator.

75. The respirator cfgfisk of a metal canister
filled with a mixture of ¢ I granules and connect-
ed by a rubber tube to ag{imp¥rvious facepiece. Air is
igletWalve which consists of a
a stud in the center of a
poisonous gas is absorbed
ister. The purified dry air
passes into the facepi®®® playing over the eyepieces,
and keeping them clear. Air is expired through the
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outlet valve, the inlet valve closing in order to prevent
air passing through the canister. If the inlet valve does
not close properly, expired air passes into the canister
causing deterioration of the chemicals and discomfort
to the wearer.

76. The facepiece is held in position by a heg
harness of self centering construction which keeps%‘
firmly against the face without discomfort. The -
plete respirator is carried in a satchel which is da
‘into two compartments, one of which holds the

ter and the other thg A
it from the bott 5
e free access of air
I

. wire platform which
. Fitting. ~

compartment and a

77. Respirgto e made in five sizes. ™§he va-
rious sizes will e feeged in the following proportion:
No. I small. Q)
No. h
No ium. ,
No. ge.
No. 5 Very large. Q
When respirators are issued at ould be most
carefully fitted. In some cases it e necessary to
change the length of the elastic by s of the buckles.

When the fit of the mask appeagg sa#isfactory, it must
be tested in tear gas and the tesf{rep®ated at least every
month. If possible, the test s be made in the gas
chamber every time a battalio@nes out of the line.

78. Men should remai he tear gas for five
minutes, moving about and to make sure that the
fit of the mask is good.

79. When the fit a tested, each man should
write his name, but n rganization, on the lower
part of the front of th el as worn in the “alert”

position to insure that h®wddes not exchange his respira-
tor for another that may not fit him. 4Any man found



38 DEFENSE AGAINST GAS

without a respirator, or in possession of one not his own

will be strictly disciplined.

Care of Respirator.
80. The most serious causes of damage to the res.

pirators are:
(a) Water entering the canister and spoi

the chemicals.
(b) Injury to the facepiece. b
: (c) Injury to the outlet valve.

81l. Respirator be protected from w
as possible, and rou@e must be avoidedwng[¥
must be carried in t hel, except the resp

anti-dimming out Il articles of kit #eg
damage to the

of the facepiece shou wiped -

‘before it is p , otherwise damage is caused by

the rusting o tag parts, and by thefrfigng of the
stitching.

83T Nent freezing of the valve dur-
ing very s@wgge frost, two or three of glycerine
should be insert®l through the slits ottom of the

valve by means of a match or stigk ood. Supplies
of glycerine are kept by Division\()ﬂicers for this
purpose. Half a pint should be Wnt for 1,000 res-
pirators. Inlet valves at hottom™of/canisters are not
affected if kept dry. If moistur ntered and frozen,
the valve must be removed, th ,» wiped dry and re-

placed. The inlet valve mum be treated with gly-

cerine.

Life of Canister. :
84. When canistegs issued, they will be paint-

ed with the number o Month of issue. They will
then be replaced after pse of a certain number of
months. They will us become ineffective through
mechanical damage before they become useless chemi-
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cally. The chemicals in the canister will slowly lose
their efficiency, even when nothing but pure air is
breathed through them. This is due to the fact that
the moisture in the air gradually cakes the granules, in-
creases their resistance, and lowers theijr absorptive

power.
Replacement of Canister. LD'

85. When the canister of the respirator iMQ

tive owing to wet, rust.or other damage, or een

breathed through forfl0 Wurs in gas, and the ra-
tor is otherwise in J§ grder, the canister be
replaced by a newqegd™®y the Gas N.C.Q, s for

detaching canisters rovided and sho e kept

in charge of the

Removal of QJd isters. @
80. In a tions great care e taken to

avoid damagij p rubber tube. Rerfoviethe tape on
the wire. T 1
angles to the tube. Press on point “tool for de-
taching canister” under a single sir wire near the
twisted end. On pressing over the %he wire will be
cut by the sharp edge inside the @lemove the wire.
Insert both points of the V unde ubber, then, with

the handle of the tool at right agele? to the tube, move
the tool around the neck to l(@ e rubber from the
u

metal. On continuing with ward movement the

tube will be detached.

Fixing of New Canister.
"
87. Remove the

cotton waste from the
neck of the new box, li neck and slip the rubber
tubing over it so that t ck is completely covered,
taking care that the facepiece is in the correct position

relative to the canister,
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88. To bind the tubing with string, proceed as fol-

lows (see Fig. 1): Rub the string with beeswax or cob-

* bler’s wax, if available. Make a loop at one end “A”
of the string. Lay it along the tube and parallel to it.

- Wind the remainder of the string tightly round the tube

&
O

F

at least four times. Thij ds the loop in position.
Pass the end “B” threu e loop, and then fix it by
pulling the loop tigh A”. Tie “A” and “B” to-
gether with an ordinzbt. The string binding must
be below the ridge i neck of the canister. Test
the junction to see that it is secure and gas tight.
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Anti-Dimming Outfit.

89. This is carried in the satchel, and contains a
stick of composition and a piece of soft rag. Occasion-
ally at inspection and always after each wearing of
the respirator, the inner surfaces of the eyepieces should
be cleaned and dried, a little of the composition rub
on with the finger, and the surface rubbed with a
rag until the film of composition is smooth and thi
nearly clear.

Minor Repairs.

90. Small perfd @ in the facepiece ClmgQe re-
paired by applyingau®®®® of adhesive plaste Q@ I
side and outside th sk. Respirators songepaired
should be excha soon as possible, &

S RESPIRATOR.
General. w ¢ Q)

0L In Ming locations for st and horse-
lines if withi % range, high, slopin@less ground
1s preferable asWks likely to hold g orses should

not be allowed to stand on or be rid er areas that
have been heavily shelled by must as as the skin
of the horse is more sensitive tha of man to the
effects of this gas. They should e allowed to eat
grass that has been contaminate@wigh mustard gas, or

drink from infected shell hol Horses exposed to
mustard gas should be washe OVer as soon as pos-
sible with soap and warm wf@specially around the
mouth, anus, and sexual org Horses must be prac-
tised in wearing the respin as they will otherwise
resist protection, and qa elay and annoyance in
emergencies. Nl

Deseription.

92. The respirator consists of a flannelette bag with
a canvas mouthpiece which goes into the horse’s mouth
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and saves the flannelette from being bitten through. The
bag is provided with an elastic band which passes round

the apening so as to draw the respirator close to the
{ace when in use. The upper side of the mouth of the
flannelette hag is furnished with a small unbleached
calico patch by which the respirator is attached to t
nose-band of the bridle or halter when in the “Ale@
position, and while in use. Inside the bag and attaghe

to the canvas mouthpiece there is a canvas frame w%
stitched on to the bag in such a way as to preveg

material drawing intg®tlegnostrils when the re @l
is in use. The whole @ ded and carried i SR
tons, and having 1 sigaps at the back by iWeasfs of

case provided with secured by three % but-
which the case is d to the bridle or Km

Method of Usg.
03. Horses stand a higher conc
it 1s not,

than human B without serious inj
: to protect them cloud gas

therefore, \
attacks when th®Ware a considerable dasta®e back from

the trenches. Nor is it usually n @ ry to protect
their eyes. The respirator is pfi intended for

use on transport animals when lhe@ ent to the vicin-

allon of gas

ity of the trenches with suppliesNafid)ammunition. In
the case of zas shell attacks, hlb ould be protected

wherever the shelling is heavy.

&

Carrying When Not Immﬂ@y Required.
94. When not requir immediate use the res-

pirator can be convenient ried on the supporting
strap of the breast harmesNgg shown in Iig. 2, or if a
zine wither pad is w FN more conveniently inside
this pad. If a collar %in place of the breast-strap,
it can be carried in the el of the collar where driv-
ers often carry a sponge. However carried, the case is
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s?eadied by being strapped on either side to the metal
ring on the supporting strap, and its flap should be

R Ak
QA |

Alert Position. §
95. When horses are being sent up to the trenches,

the transport or other officer responsible should have



44 CDERENSE AGAIN ST 6GAS

the respirators adjusted in the “Alert position” before
moving off, as follows: '

(a) The flap of the respirator case is un-
buttoned and slipped under the nose-band of the
bridle or halter from below upwards.

(b) The two straps at the back are al
passed under the nose-band and secured to tm'
check pieces of the bridle, above the metal
each side.

Ath of the respirator Q -

afld of the head collTasg
Pto be slipped on im @ ely
attack. el

in the event of a \
of the case is then % over

()~ T
the nose-bagd, the respirator is thus Protected
from rain, Id in position on thg nose-band.
Fig. 3 sho spirator in its case Cgfrfd in the
“Alert IQ
Wearing In | Q

96. The respirator being Cﬁl’l‘@’l the “Alert
position” is adjusted for use as fo N

(a) The flap of the cag€ gmy unbuttoned and
the respirator removed, leavi e case attached

to the cheek pieces of the Hffidwy and lying flat on
the face. -

upper side of
toned on to the n
the respirator i

(b) The mouth of ag is drawn down
over the upper lip and u teeth with one hand
on each side of the iece, slipped into the
mouth, and drawn wel to the angle of the lips.

(c) The elasijc is seized on either side

close to the mouthgi d pulled outwards so as
to draw the mouth ag tight around the upper

jaw, above the no and is then slipped over

the poll.
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97. The regpi is then in positi hd the
animal may be go in it without difficult undue
distress. The Wit faing reins are not interfered with in
any way. ThiSeg shhwn in Fig. 4.

Replaceme Case.
98. In g the respirator an placing it in

the case ready for use the followin@nts should be

observed:

@
(a) The canvas mouthpﬁ'mhould be wiped

as clean as possible.
sibuld be held with

(b) The flannelette b
the canvas mouthpiece undern®th and the elastic
band placed over the top bag in such a way
that when the canvas p buttoned on to the

nose-band the elastic ba s simply to be passed
straight up over the @d over the poll. The

bottom end of the resfir®™er should then be tucked

in and rolled up ey, elastic band to make a

neat roll for inse g the canvas case.

99. A double fee filled with straw, moss or
leaves saturated with s bicarbonate solution will
make a fair emergency mask.



SUMMARY OF MARKINGS FOR CHEMICALSHELL AND PROPERTIES
OF COMMONEST GASES

Physiological Effect

Remarks

American German |
and Designation ‘ Persistency
French Shell Filling British French and Odor
Jumber Code Designation Shall "
Symbols % Marking f In Open | In Woods
| | Non-Persistent Class. |
Chlorine (Used only in | Red Star | Bertholite Chloride | 10 min. 3 hrs.
cloud gas) of Lime |
4 Arsenic Trichloride 309, | Not used | Vincennite | | 10 min. | 3 hrs.
Stannic Chloride 159, | by A.E.F.! 'F |
1 Hydrogen Cyanide 509, | or B.E.F.! ' |
Chloroform 9% ‘ lI
4B _P Cyanogen Chloride 709, Vitrite 1 10 min 3 hrs.
" | Arsenic Trichloride 309, |
Diphenyl Chlorarsine D. A Sternite Blue Cross min. | 3 hrs.
Diphenyl Cyanarsine D. €. Sternite Blue Cross PEable with D.A.
5 Phosgene l C. G. Collongite | Three Whi Hay,! 10 min. | 3 hrs.

|

bands. White

D.

A Lachrymator, Respiratory
Irritant and Lethal Agent

Sneezing Gas. Nerve D,
sant.

Effects somewhat greater
Respiratory Irritaﬁ.

deadly. Action u
slightly delayed.

Lung Irritant, Deadly.
Action Immediate.

Lachrymator and Respiratory
Irritant. Considered quite
| toxic, but in high concentra-
| tions only.

Respiratory Irrit

all

Semi-Persistent Class.

Same as phosgene.

delayed action.
Causes v, i

atory irritant,
hg ard a little

tory irritant, causes
g, tear producer.

e poison similar to
ibhenylchlorarsine, easily

rolatile; they are
t the moment of
a cloud capable of
ts, but which loses
r less rapidly its effectiveness

o amwl dispersion into the

gases form non-persistant
Is of solid particles.

These gases, having moderately high
boiling points, are only partially
vaporized at the moment of explo-
sion. The cloud formed upon explo-
sion is generally not deadly, but it
immediately gives penetrative lacry-
matory or irritant effects. The ma-
jority of the ‘“gas” contents of the
shell is pulverized and projected in the
form of a spray or fog which slowly
settles on the ground and continues to
give off vapors which prolong the
action of the initial cloud.

Phosgene in these mixtures has same
effect as used above, if concentration
is sufficiently high.

|
b e 5 :
i Diphosgene | Not used | Superpalite | 3 hrs. 12 hrs.
5.
J
|
g];:lenyé Carbylamine J hrs. 12 hrs. |
oride
Phosggne, Diphosgene > Resembles | 3 hrs. 12 hrs.
and Diphenyl Chlorarsine o Diphosgene
‘ a litt]e
o | pungent
Chlorpicrin %o | p.G. | “Pungent, 3 hrs. 12 hrs,
Phosgene - & Suffocat-
Ve 259% : |
ing. |
Diphosger G & P t 3 hrs. 12 hrs.
s lor- reen Cross | Pungent, |
L e '_ 1 Suffocat- |
= ing. .
” f {[ {"h]nv——j;ﬂriﬁ — ____7 ‘,T? c':m,‘_‘_‘l__,i:n::::_:ﬁ_: | 'li-"._‘u...,_,,.. 'r &P&fgfegﬂt’ Eacicis iy 3 hrE:"'— b 12 hrS
’ i =
‘ Chlorpicrin 80% | N.C I' ] Pt | R e
Stannic Chloride  209% '. |
| 7 C Ethereal 3 hrs 1
Ethyl Dichlorarsine and | X e]]cim{;r ToSss - 3
Dichlormethylether l Green Cross
3
1
9 Bromacetone B. A. ! Marianise
B Ketones Green Cross | Pungent
rom
: | No Odor
21 ‘ Brombenzylcyanide C. A. Camite
20 | Mustard Gas (Dicblor- | H.S. | Yperite | Vellov e e s
ethyl Sulphide) Garli

NotEe: The above
umount of gas LD
-¢locities increase 1t.

figures on time of p
liberated, especially 1n wood

ersistency are aPProximate only and
s or other mMore or less closed plad

Lachrymator, Tear Producer.

Tear Producers, Slight Respira-
tory Irritants. Action imme-
diate.

Not toxic but most powerful
lachrymator known.

Respiratory Irritant. Eye and
Skin Irritant. Blistering Agent.
Action delayed several hours.

These gases having very high boiling
points are but little vaporized at the
moment of explosion. A small portion
of the contents of the shell is atomized
and gives immediate effect, but by far
the greater part is projected on the
ground in the form of droplets wh ich
slowly vaporize and continue the
action of the initial cloud.

ather, .
emperatures and wind velocities decrease persistency, and low temperatures and wind

Persistency i§ dependent to a large extent on temperature, wind velocity, and the



va@7 ]

NSS4

NorE - SEE 7mmr RLL
JOINT S RRE CLOSED

TARANG THRT THERE RRE

No OFPENINGS

SLOPE OF FFRAME

RBoUT 13

THE 8L ANKET WHEN ROLLED UP MRV BE
HEPT /N PLRACE Br¥ A STRING FND LOOP
RATTACHED 7O R HOGK OF 8y A SHELF oN
THE SAME PRINCIFLE RS THRT SHOWN

v Ve Z,

——

CHAS BLANKE T ARRANGE MENTS

BLANKET R2le £EO RFNVO
HEPLT UF W/ITH 7 SETING

I
R | , ke ) Z I
1 T ¥ T (L e T Y P ; | — 2 =4
‘ = i i ¥ \ T
I8 = =2 = = ==
BLRNHET UNROLLED [ P S / W /|
WEIGHTS 7 A i€ F L X
/ B 15 rhe FLTERNATE TO0C e — S = TG FREMES NOT CLOSER
— o tgT TOR
wHHERE CIs IMPOSSIBLE. — THRN AT
| ] |~ / !
JBLENKET FOLLED | ¢ _"JA..,__ 3
== |
. S7RIP 70 CLEAR
OQRPEN UNG By RBoUT /"
t
c NeZ ’ \ ] Ae 3
. | : R i
T ING EA/7/?€A/C'E Vigied TORIZONTHL GHELL ERY

e/
ARRANGEMENT OF GAS [GLANKE TS

o

-———

\

e

INTERIOR BLANKET FRAAME

NO

BLAENKET S/DE!

(ﬁ

SECT/ION D-D

g

i = /-”Lf:
G._'
NS

LFN{TE T SOE

FERTEN WITH
2 SCAREWS

-8
D /xF BAND IRON
4 LOCY DETH/ILS S
SHOWN IN HEEI7LAL I
POSITION,. CLOSE
LOCH NA/L BEFORE LOWERING ‘
©O PENNY BLANHET:
| B M "l
LOCHS
.:»'H—'L\\ e N =y J
. L HINGE | = A\
! '. Lﬂ e ) SN . ¥ H
\ s A Tr‘. 2
Secrion G 1> S7TER NN

s

TIVIES IN ORESSING STATION
/0 fNARROWING [PHSSAGE

i
OTECTING ST/R1P M |
NUD GURRLD N :

{

/L

HOLE FOR GO PENNY
TO LOCK 3 S/t L INGPLRC
WHEN BLENMHET /5 |

EXTERIOR BLANKET FREME

NOE JONEL)
DETAIL OF INTER AME BT TOM

USED RS IN 'C" OF N® | ANDINN23
E=/xq4 BLANKET COVERED.

F = /X6 PLAIN.

s~e=2-8" 7038’7

USED AS /N NCZ

H= x4 BLRANVAKET COVERED.
H=/46 BLANKET CQUERED

L=/X6 PLAIN
T =" FOR ORESSINVG STHRT/ONS

WHEN ffu{?ﬁMf/M £ 2 IN A~B ey
=[xz PLAE/IN P NG STRIR
N =L EATHET BORR MUD GUARO

FLFARASTEN BLINKET T 7oL, OF
/FR»‘-‘;"ME WiTH STR/IFP OF MPoo.

2R

IN FARRATE,

{ =

AeT
BLANKNET
WHEN USED O INTEFRIOR FRAME
BLANKET MUST BE 3° WIDER THRN -
DIMENSION P " OF Ve L. WHEN WITH

EXTERIOR FRHAME 4" WIDER THAN
LIMENSION < OF Ve 5.

; Nore~ ANy wiRES 'SHOULD
ENTER INVERR TORP OF
FRAME

L ANHET COVERED
OOONRS /WI7Y RFLSO BE
USED 70O SUPFPLEMNMENT
THE BLANKET GURTRINGS.

. LRTHS ON INSIOE GF
BLENKET TG BE Z2”
LESS IN LENGTH

THRN WIOTH OF CFPENING

HRPPROVED -
AN10S A. FRIES
COL. ENGRS, VA, CoF G&5.

: 8y
(Srgnep) £.D. ARDERY

LIEUT. COL., CORFS OF ENGRS

REM 2-23‘/§.






