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The. Secretary

Department of National Defence
‘Ottewa Canada

Attn DOW & S

ents on CW Lab iolorical
Se Report No. 2

1 With reference to the CW Laboratories, Ottawa,
Physiological Seotion Report No, 20 "Studies on the in-
musological behaviour of HI, The Preparation of H-Serm

Protein Complexes", the following oomsents are subaitted
by Porton: :

2 "Dr. Butler's finding that the H-Protein com-
plexes contain added sulphur but not added chlorine is
not evidence that the initial products are not Zi-pro-

tein compounds of the type envisaged in PR 2483; Dr.
Butler's preparatione were dialysed before analysis and

it is- almost certain thet the second H molecule in the
28-pretein compound would be removed by such treatuent

{or PR 2483, Pp 7).

3 "This comment is, of course, in no sense a cri-
tioism of Dr. Butler's work, since the immunological be- _

havieur of EH is most probaniy dependent on the more figaly
held H of the H-protein compound ( of PR 2463, p 7)."

7 May these coments be passed to CW Laboratories,

please, ;

&

/dR for (WR mayest Lt col
“17 fst SD

th 3 for Senior Officer
6 Canadian Military Headquarters’

Ga 1413 4 |
arn S
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‘ Canadian Military Headquarters

Reference your 55/%210/1 (SD 11) dated 28th April, 1943,
enclosing the reply by the Chemical Warfare Laboratories, Ottawa,

to comments on Report No 13.

Tne following information 3a forwarded as requested in

paragraph lA of the CW Laboratories comments:~-

(1) Employing a team of six or more men. 0.5 gm of the
experimental substance is rubbed into the inner aspect of
the right thigh, and thie is répeated daily for one week, ©

the same area being treated at each Operation. The left- |

thigh may be sinilarly treated with either 6 known antigas ©

ointment as a control, or any other ointment for comparative

purposes.

If (1) produces no skin reaction the following procedure ig:

follows: A small area over the angle of the Jaw of the

shaven iace ig thoroughly inuncted with a small portion of |
the experimental substance; this is repeated daily for ones
week, the saze srea being treated each day. The same area |

being treated each day. The other side of the Jaw may ,

again be used for comparative purposes. —:

‘ mecca ,

If (2) produces no skin reaction, & small area of the

right side of the scrotum ig inuncted as above; this

operation is repeated daily for one week, the saze area

being treated each day.

In the continued actsence of skin reaction to Gate, the *.
fight side of the shaven face is inuncted and the team of

men placed in a hot room (T° 105° to 120° F); their

service resoirators are adjusted and sweating le induced

by exercising. When perspiring freely, the team is Kept

the room for 20 sinutes. This procedure is repeated, in
the absence of any intervening skin reaction, four times

during the day as 2-hourly intervals

AG Sintzents No 2 and 5 have successfully passed this

final test.

CDR 1 Savoy Hill House

Tem Bar 4411 Ext 40

19.5 .43 + s 'e) ayes
RTG/MGS (Sgd) "R T GORTON
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D.C.W. & 8,
Wew Post Office Blig.,

OTTAWA,

Attention: Major D. J. Dewar

le I have read the comments by Dr. Ida Mann and

Professor Cordier on Capt. Fowler's notes on the

meeting of the Commttee-on the Treatment of Gas
Casualties, Sent.17, 1942, and on his visit to the

University of Pennsylvania the previous day. Certain

of the questions raised can be discussed without

eference to the U.S. investigation ani the rest have

een forwarded to the interested persons.

The attached memorandum should be sent to

England for the informtion of Dr. Mann and Professor
Cordier, with our thanks for their comments.

J. G. Malloch.



Page 3

We are very gled to have Profescor Cerfier's views on the effects

of exercies end venesection in phoscene poleoning. I am fully in

agreement that the resalts of animal experiments mowing that early

exercise has no detrimental effect should de applied to men vith caution.

It is probable however that it will be the teetical situation rather than

the knovledge of the physiologios] factors that will dictate the amount

of exercise. Professor Coriicr's comments are being transaltted to

Dr. Vinternits for the informtion of his comnittes,



The Camdian group have consistently acreed with the view expressed by
Dr. Mann that to be effective D.T.H, must de issued to the individual man.
Ye aleo believe thst to be practical the issue should be in the form of an

ointment. Flans to implement thie are going forward. Yor a time the official

War Office view (as expressed, in reports reaching Canada and the U.S.) was
against the individual iseue, The Americans were greatly influenced by this

British attitude. Since September, however, the American view has deen ceeeliy
svinging in favour of an individual issue. At the present time there is

contraversy as to the form of the issue, the alternatives being a 5% ointment,
or a 5% solution. ‘Those favouring the latter claim that io sore effective

than the ointment. ‘The difficulties of finding a suitable package for liquid

and of gelf-ndministration in the field are very grmt and personally I do not

dDelieve that they can be orercone.

Para.?.

The statement that “eight weexs following a msterd-burn of the eye

vascularization of the cornea begins” should, of ccuree, have read “eight days"

I have no way of knowing now whether the error occurred in the preparation of

the notes or whether the mistake was mde in the statement at the meeting.

J. G. Malloch.

mem 000249



Professor Conéier’s eoenmnents on Capt. Fowler's

notes on his visit to the University of Pennagylvanis.

Yoge 2d

The questions raisel ty Prefeseor Sordier are being traneaitted

to Dr. Vinternits for answers from the Philadelphia group.

7. S, Walloeb.



Ottawa, 16th April 1943
Rational Research Budlding.



A ttre tat 10.35
le Yorwaried herewith please find copy of
Porton’s eommente on Physiological Section feport "Noe 15,
on 5-461 Ointment,

3e “ould you please formar’ any somments

on this statement and the full re on 5461 olnatnent
witch was requested in our %90,4354-5+5 of the 10th of ‘arch
as soon aa possible.
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re
This report has been read at Porton and the folle

ing comments are submitted: “

We have previously corpmented that S.461 cream is

ritant as compared with Ointment A/G No 5, this is. confirmed
by the Canadian Repot. There seoms to be little doubt, als¢@
that 5.461 cream is less irritant than Ointment No 2, and @®

therefore preforable ‘to the Americal ointment M.4, which is]

approximately as irritant as Ointment No 2. a

@ prophylactic traatment, until the test conditions have ‘S
been made uniform.

It is agreen that S.461 cream is a Very stable
cintment, and a good decontaminant from H; Its lewisite
Gecontaminating properties are, however, relatively poor.
Investigation of the latter ts being carried out at the
Neval Research Labs in @ashington.

The Canadian Report does not Give any results for
irritancy of No 5 on repeated application, corrosponding
to those in Table IIan

Sega "Mu

CDR 1 (Savoy Hill House)
Temple Bar 4411 oxt 39
RNS /DG

13.35.43



cee
New Post Office Bldz., af

Ottawa, Ont.

attention: Major D. J. Dewar

The following is the information requested by CDR 3
through ©.M.H.Q. 55/4000/2 (SD 11) dated 10ch March, 1943.

a, 723

(a) The report sakes that the exposure to the mustard
vapour wes made immediately after the application of the powder.

in actual practice this could be interpreted ar a delay of not

more than 5 minutes between the application of the powder arid

the commencement of the vapour exposure. The same interval would

apply to the experiments with the anti-gas ointment.

(>) Method of application of the powler - The power
was applied liberally by a pad of absorbent cotton dabbded on to

the skin. The ointment was applied in excess, rubbed in for

two minutee and the excess wiped off. Thie is the standard pro-

“6 cedure in teats for prophylactic efficiency.

bea (c) The powder was not wiped off and the surplus otnt~
'coTM -o-‘ment was wiped off. However, it should be polhted out that it

a yey is not possible to have a -groat excess of the powder adhere. to

Ee %fg3 the skin, but ae it is poesible apply a coneiderabdle excess of
= fh ointment. Furthermore, owing to the adherent nature uf any

ointment, a considerable proportion of the ointment will always

remain on the ekin even after wiping. whereas a higher uroportion

of the powder would be removed by the same procedure.

(a) The eites exposed to the tw treatments were not

reversed on alternate men as this might give rise to a systematic

error. The relative position of the treatments however was

randomized in accordance with the best modern statietical theory.

se

m4 Fh bok
G. Malloch.

ye ;
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Lt.-Col. E.A. Flood.

(3)

Atteched is -

Freezing point greph for clyocerine and water,

prestone and water, and slcohol] and weter.

Viscosity greph for solutions of glycerine end

weter, and alcoho) and water.

A list of organic chemicels with « liquid range

between -20 and 200°C. approximately.

This list wes compiled in © search for A

chemical thet would have x lower vapour pressure

than water at 100°C., in addition to heving 4 lower

freezing point.

G. Benson

{M. G. Benson) Capt.



20 Apr 46.

It is realized that the recommendation of para 2 is
by no means a4 solution of the problem presented. We will

endeavour to find a better fluid, but it is thought as e

temporery measure the glycerine solution will permit fire-

extinguishing experiments to be conducted at seasons of

the year and in localities where weter is ept to freeze

and cannot be retained in metal conteiners without danger

of breaking equipment. One further word of caution is

nhecessery concerning the use of aqueous solutions containing

antifreeze or freezing point lowering solutes. {[f such a

solution is submitted to frequent freezing and thawing,

there is a tendency for the components to seperate partially

and damage to containers might result from leaving a

solution of glycerine and weter in sa tank under conditions

where frequent freezing and thawing occur without agitation.

It seems worth while to point out that the rumes

produced when water is sprayed onto the burning cordite
ere toxic. However, it is not considered that the hazard

from this cause is comperable to the fire hazard within a

tank in which eny appreciable quantity of cordite has been

ignited.

(E. A. Flood) Lt.-Col.,
Superintendent of Research.



(a) It must be comparable in fire-extinguishing
efficiency to pure water.

(bd) It must have fluidity characteristics suitable

for use in reletively low pressure spray equipment.

(c)} It must be comprratively non-toxic in quite

high concentretions, both in the presence and absence

of cordite fires.

(d) It must not itself form an explosive or additional

fire hazard.

(e) It must not freeze et temperetures appreciebdly
below zero Fahrenhe!t.

{f) It must be non-corrosive, stable, of reasonable

cost and reasonable aveiiabdility.

{g) The physical and generel properties must be such

that no very marked handling difficulties arise from its

use bDoth in experimental stages and in the camplete

instellation.

It is considered that all the ebove characteristics

cannot be met without considerable experimental research.

However, a temporary solucion to the problem which will

permit winter fire-extinguishing triels without danger of

breaking equipment is afforded by aqueous solutions of

glycerine.

A %0 to 40% by volume solution of glycerine must be

cooled to nearly zero Fahrenheit before initial crystaelli-

zetion of ice begins. The quantity of ice crystals formed

under these conditions is small and it is exceedingly

improbable that a tank filled with this solution would

burst when cooled to temperatures ten to twenty degrees

below zero Fahrenheit. Upon warming up to plus 10 Fahren-

heit, the solution would be ready for use and would not

plug jets, etc. <A spray of a glycerine solution of this

composition has been used in extinguishing cordite fires

and found comperebdle in efficiency in fire-extinguishing

charecteristics in typical spray jets and it was further

found that the fumes produced when this solution wes used

are if anything less toxic than those produced by water

alone. It is therefore recommended that for experimental

work a solution of glycerine in weter, about 35% by volume,

be used. It must be emphasized, however, that this solution

will deposit ice orystals when cooled to zero degrees

Fahrenheit. Consequently the solution should not be

allowed to stand in the leads from the tanks at low tempereture

and must be allowed to warm up to temperatures above 10

degrees Fahrenheit before use.

It has been noted that a considerable surface of

burning cordite (slow burning type such as used in 75 mn.

shell cases) can be extinguished quite readily by a
tumbler of water thrown gently onto the centre of the

burning cordite. This suggests that it might be worth

while providing small half pint or pint containers with

qui detachable top within easy reach of the loader
or within easy reach from the centre of the gun turret,
the containers filled with water or suitable aqueous

solution. : she
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Department of National Defence

: we Ss i ees seer ere denate, £9 hor 46.

[: 7 Dit. tart aN
le her! st \ ee

D.C.We& S., .{ 30A
New Army Building, nel’

Certier Square, \ Ot! *
ottawa. .

\

Attention: Major Kleedn

Project O8A

i. With reference to the request by D.V¥.S.+, to provide a

fluid for extinguishing cordite fires which would not freeze

under Canadien winter conditions, the following reco. mendation

and miscellaneous notes are submitted for D.V.S.4.

Le It is recommended that for expe-cimental purposes under

cole weather conditions a solution of glycerine consisting of one

vol. glycerine end two vols. water be used unti) 9» better solution

can be found.

z. The following miscelleneous notes may be of {nterest ;

and are eccordingly submitted slong with the recommendation of para

A. It is the opinion of the Superintendent of Research,

C.W, Laboratories, that the development of some sutometic

device for extinguishing fires in tenks or providing 4

"fleme quenching screen" which would enable tank crews to

escape from burning tanks is a worth-while project and it

seems very probable that e simple practical sclution can

be found which will save the lives of tank crews in battle.

Judging from very limited dats, namely, the excellent

film on this subject shown by D.V.S.4. and rather makeshift

small scale experiments in this Establishment, it would

appeer that the device for extinguishing cordite fires iu

tanks should be based upon both automatic release and hand

release of the fire-extinguishing mechanism after fires have

been started within the tank rather then attempting to keep

combustible material in a fire-extinguishing atmosphere or

fluid. This remark applig y tank designs
and is not intended to sitgg ft emmunition compartments,

é@tc. should not have gypes oa our protection.

It is considered f@at the, dé@vice as at present
employed by D.V.S.A. ae wear a practical solution to
this problem. It is cURR red that the five gallon tank

of extinguishing fluid \sHpuld be divided into compartments

with independent leads to the spray fozzles and that the

lines leading from the tank should be free from liquid

until the mechanism is actually opereted, the actuating

mechanism opening valves at the tank compartments with
pressure already supplied or alternatively applying the

pressure at the time of actuation. The former is considered
generally preferable at thie stage of development because

of its greater speed of action.

The specific problem on which the C.W.L. was asked to

advise was the provision of an antifreeze fluid for use in
fire-extinguis sprays which would not freeze at tempera~
tures as low as practicable. As far as the fire-extinguis
fluid is concerned, there are few substances that have ‘
desirable properties of water for, this purpose. . _Whethe:
fire-extinguishing fluid is to be « water solution or

Pol.



orrawa,Caxapa, April 30,

¥ D.C.W. 4 &.,
Hew Aray Building,

Ottawa.

ttention! Major R.A

We are enclosing for your information Copies

i and 2

Moe 18,910,131,10,17, 1819
Research Section Note Wo, 45 Signals, flare ami coloured

smoke, self-projected - C.W.L. design.

Copies 1 and 2 of

Physiological fest Report Mo, 207 The toxicity of the

fumes produced in the extinguishing of burning

cordite,

May receipt of the enclosure be acknowledged,
please, by signing and returning the _lower-portion of this

letter.

(3.
(Miss) B. Leng.

for Superintendent of Researeh:

Superintendent of Research, Cn Ee

Chemical Warfare Laboratories, Of tel

Fational Research Council Buildin oe)

Ottawa, Ontarfo.

en ae I hereby acknowledge ‘recede aq Cof
o. land 2 of the following: 5,736, 9710,13 ~16,17,18,19
Research Section Note No. 45. ied flar, 4 coloured smoke,

self-projected - C.W.L, dctigas.
Copies 1 and 2,Physiological test rept, no. 207. The toxicity of the fumes pro-

duced in the extinguishing of burning cordite,





Acetate, d 1 oe
Cyeno acetic (ethyl ester)-£2.5
A@ipic acid (dibutyl ester}-57.5
Amyl ether -69
Aniline, o ethyl -43
Aniline, m ethyl -64

Arsine, dichloromethyl -59

Benzaldehyde -26
Benzene, amyl -78

Benzene, bromo -30 °

Benzene, chloro ~45

Benzene, 1,3,dimethoxy -52

Benzene, ethyl -93.9

Benzene, iodo -31

Benzoic, butyl ester -£2.

Benzoic, ethyl ester ~34.6

Benzole, propyl ester -5l

Benzoic, methyl - 8

Benzyl chloride -435

Butanol, acetate 100

Butanone, oxime -29

3 Butenoic acid -39

Butyric anhydride -75

Capric acid, ethyl ester -20

aprinitrile -17.93

' hydroxy,
lactone <-18

S methyl -25

z enhydride -40

Carbanol, m-tolyl -20

Chavicol -25
Carvecrylezine -16

Clupanodonic acid

mCresol, thio

Cunene, x nitro

Dibenzylamine

Di isoamylanine

Diphenylamine, n methyl

Di-m-tolylamine

Dodecane

Enanthic acid

Ethanol, 2-benzyloxy

Ethyl fluoride

Ethyl sulphate -25

Geraniol -15

Glutaric acid, diethyl est
er -£4

Glutaronitrile -29

Glycerol triacetate -78



Glycerol, trioleate
Glycol is
Glycol diatetate

Hendecene

Heptane, l-iLodo

n-Heptyl alcohol

2-Hexadecyne

Rydratropic acid

Indene

Isocgproic ecid

Isodurene

Tsoeugenol

Isosafrole

Isothiocyenic scid, phenyl
ester

Ketone, phenyl o~-tolyl

Lauric acid, ethyl ester

Linoleic acid

Malele acid, 4

Malonic scid,

Mealdine

Wethene, phenyl p-tolyl

Nepthalene, dilhy

Naothalene,

Nepthalene,

Napthslene,

Naptbalene,

Napthalene,

Nicotine

1-Nonenol

2-Nonanol

3-Nonanol

Octane, 1 bromo

Octane, 1 iodo

Octanol

Ootanol, acetate

£-Octanone

Pelargonic acid

Pentane, 1,5, a

o-Phenetidinese

Phenol, m-methoxy

o-Phenylenediamine, N,N-

dimethyl

» ethyl ester

idromo-

Phenyl sulphide

Phiorol

2=-Propane-l-pheny!

Cuinolene
Guinolene, 7 methyl

Styrene, «chloro
¥

oly
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Succinic acid, ethyl methyl
ester

1-Tetradecene

< Tolualdehyde

¢ Toluic acid, methyl ester

m-Toluidine

o-Toluonitrile

Tridecane

o-Xylene 4-bromo

p-xylene, 2-ethyl
2.3, Xylidine
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Memorandum to Lt.-Col. E. A. Flood.

,

Cordite Fires in A.F.V.‘s

1. fhe apparatus previously used to extinguish.cordite

fires was set up 1 April, 1946, and preliminary experiments

initiated at once to get a background for the problem of fight-
ing cordite fires in A.F.V¥’s and to test the efficiency of

glycerine solutions in extinguishing cordite fires.

2. A series of tests were made on 2 April to determine
what conditions were satisfactory. .

3. A series of tests were made on 3 April using the

following conditions:

(a) 5 lbs. of cordite were burned.

(bd) 5 litres of extinguishing liquid were used.

(c) 150 lbs. pressure on the nozzle.
(a) Nozzle provided by proving ground used.

(e) Fires ignited by hand.

(f) Quick release valve turned on by hand when the flames were

2 to 3 ft. out of container.

(g) Quenching time measured after valve is turned on with

stop watch.

(h) Cordite remaining after each run was collected separately,
dried in circulating oven 3 hrs. and weighed.

4. A series of 9 runs were made and the gesults are
shown in tabular form.

Run number | Quenching liquid Quenching time | **- or) —
water not recorded Oz.

" 12 sec. oz.

* 10 sec. Oz.

* az * OZ.

- ‘ 10 Oz.

glycerine sol'n 10 Oz.

e TM 18 oz.

¥ * 15 oz.

al " 12 oz.SOVrorunr



5. The following observations were noted: of

{a) The cordite seemed to burn more vigorously during runs 6,7,8,9- =
(>) Just as the flame was extinguished there was a dense yellow smoke

produced 6,7,8,9. a

(c) There was a sharp odour to the fumes produced 6,7,8,9 not

noted vefore.

6. The results are not conclusive because the time of

turning on the quenching spray is not uniform. To correct this

it is suggested that a solenoid valve be used in place of the

quick release hand-operated valve. This valve could be activated

by the flame burning through s thread, thus closing a circuit

breaker.

7. Although comparable results may be obtained in this

way, & larger quantity of cordite might better be used to simulate

field conditions. This will necessitate building a safe container

for the cordite and having protection for the experimenters.
{
;

M.G.B.

-

(M. G. Benson) Captain.

aie
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Physiological Test Report Mo. ihe

Cory Bo. f of &

May 12th, 19bh

A sample of unvulecanizred Butyl Robber eaid ta contain B.P.A.

Fo. 3 was submitted for test by Mr. 7.2. Griffith. It yes nressed into

sheete in the rudder mill and these were cut Into disce of 1-1/8" diameter
and tested in pairs in the usual menner.

The reactions were eo definite that no table is appended. Of

2 men each carrying 2 patches for 72 hours, 14 men or 526 gave reactions

of mild tut definite erythema or hirher. Four of these showed strong

reddening with minute, closely-placed vesicles over the area. All other

men had traces of erythema on at least one side, and all traces but two

pereieted till the next day.

This material is definitely irritant, and in comparison with

other rubber eamples may be classed as strongly irritant.

. Stallworthy

- Stallworthy

Distribution:

Copies 1& DC.W. & S.

c.W. Library

Suffield

Mr. Griffith

Mator Gay

J.G.é.
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, Mey 2nd, 10bk

TOXICITY OF TRINTHTL PSOSPRATE

—”

The specimen comeisted of about 100 e.c. ef efly lienid vith

& sweetieh odour, contained in a bottle labelled triethyl phosphate. ‘This

lieuid wae said to be closely related te one ander consideration by the

U.S. Army for defrosting seroplane propellors. It wae eudeitted-for-test

by Dr. Stedman. ~
eee

DETAILS

Dry air wee drawn at the rete of 1 L. per minute through a

bubbler containing approximately 10 c.c. of the liquid. The pertially

saturated air was mixed with an equal volume of room afr an? pasted through

e chamber containing 10 mice. The conmcertretic: of triethyl phosphate was

0.56 me./L. The exposure was contimed for 2 tours, after which the mice

were returned to their cage. Subsequmitiy, = comtrol croup of mice were

placed in the chanber an? 2 L. per mimute ef room air wee drewn through for

two hours. of:

RESULTS
2

Fo definite effect could be chaerve? t either croup of mice. The
enisals were cbeerved for § days.

CORCLUS lok

Triethyl phosphate is apverentiy non-toxic te mice at a C.%.
(mr. per cubic metre x time in mins.) of 199,00.

Teste by: AE. Armstrong

Er. Waldock

a

Dietritution: o

Copies 1 &

000295
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