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INTRODUCTION , - S S
1, The vapour danzer to be oxpectsd from ground heavily
contaninated with mustard #as8, when the surface temperature is botweon 21°
and 42°C (70° - 107°F) has been reportod in Sufficld Report 92.

2y Trial II of Field Experiment 141 is concerned with thc dan zex
likely to be encountered at lower surfacs temperaturesa.

MATIRT AL
Be 25 1liszht gauze 50 sallon drums each containing 555 pounds U.Se
Leménstein mustard ~as of approXimately 70 percent purity.

PROCEDURE
4, The 25 drums Were cmplaced on an area adjacent to that uswd for

trial one. 48 in the scarliocr trial, they were placed on three comceeatriec
cireles, 3 on a circle of radius 34 yards, 7 oun a eircle of radius &0 yards,
and 14 on a circle of radius 94 yards, the. remaininzi drum beingz at the
centre,

5 The drumsg werc burst simultancously usinz twelve 4 0z. sticks of
45 percent dynamite under each arum,

™ The ground contamination from one 4rum was not assessed on a
separate layout as in the first triesl. Instesd, the arca conterminated by
one of the 35 drums, which had boen dyed red for the purpose, was
estimated visually.

e - -After the ¢rums had been exploded, §7 1nJéctor operated bubbiiers
wore placed on the area as shown in Apperdix L. One unit was placed at the
centre of the layout to sample at 8 inches above zround and tht remainder
were placed on three. concentric circles with radii of 34 yards, 115 yards
and 165 yards respectively. 4 units, all sampling at 8 inches dbove

sround were placed on the inner circle, 28 were placed in pairs on the
nmiddle circle, and 24 in pairs on the outer circls. Of each peir, one unit
sampled at 8 inches above zround and one at 5 ft., & indhes above groundé

‘Be - - Samples were taken according to the followinz schedules, zoero
being the time at which the drums werec burst. '

* ' ‘ Sampling Period
. & b e 4 = £ g
Inner -circle & centre gsample : -
Comnencement of sampling N
{time afto> zero) g7 47' 1hB0' 4h13' 6hO0' 23h57' 48h22t
N ﬁ - ~ Bamplinz puriod . 15t 14 147 15t hE-L 30 .30t
7 <7 ' T . - - :
TP Middle circle : S : .
RN Comrioncement of sanplincg

{time after zero) gt S0' 1h52' 4hl6' 6hOS' 24h30%Y  48h31t
15t 16t 15t 15t 16! 28¢ 27t




e

-Babttle dress Canadian ' '
Shirts ’
Undorshirts short armed
Drawers (panties)
Socks and boots
Drill order . . :

. Respirators, lisght type

. at the zas position.

A

Sempling poriod

4

non-impregnatsd,
non~impresnated,
noa-impregnated.
inpregnsted.

non-~impregnated.

1le ’ In this ares three stakes wers f&riven into the wround at
intervals of two yards. Inlets from injector operated samplinp unita were
attached to these stakes to sanple at %6 inches above ground .«

261

a » e g s .t a
- Outer circle f : :
o Cormonccnent of sampling . ) S ) .
(time after zero) 12 50! 1hB1? 4h17t' 6h04t' 24nh38°' 48n35°7
Sempling period . - it 17! . 147 bR 15t 25! :
( 8h05' = 6 hours 5 minutes. ) .
G An ares on the inner sampling circle between the conbeminati
from two adjescent drums was chosen as the site for the exposure of 30 men.
N
See 2N EYOTTC ‘The men were dressed ab follows. '

1l2. ~ The thirty men were divided into groups of six and one
group Was exposed on the area at each of the folloving neriods.—
I Zero plus 2 hours to 76 ro plus 2 hours 42 minutes.
II. ZOro plusg § hours %o zero'bl;s,B hb&re B4 minutes-
-IIX Zero plus 8 hours to zerQ piusVQ hours ﬁ_ﬁinutes!
MIV 'Zefo plus 24 hours.to z§f§upius 25 hours 5 minutes.
.Y Zero plus 48 hours to_ierd plus 50 hours 20 ninutes.
13. The men in Groups I to III were separated into pairs and

'during;exposure sach pair dug a trench around one of the three stakes.

1d. : Fdr the last two exposureé.an area gpproxiflately five yards
by three yards at the site of the earlior exposures was roped off. A

sample at a height 36 inches sbove ground.

‘sanpling point was orecbed at the contre of each of the four sides %o

F15, Duriny the prosureé 8 men chopped or sawed wood in this area,

16, YOn the spobk! vapour samples were taken during the early

rpart of the last two exposures and indicated

that exposures of eight

to ten hours would be required to produce casuaslty dosages. Suah
exposures were not considered feasible and the two gioups of cobservers
- were withdrawn after 65 and 140 minubes respectively.

17 g The first t]ree groups of obszservers wers transported in a
closed -truck to the site of their exposure to minimise the uvanmeasureéd

dogagze to which they would be exposed in pass

contaminated ground between the central point

L4 2

‘ . : 4 ’

ing over the 115 yards of
and the gxposure site.
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18, To determnine the concentration of wvapour likely to be
encountered in this truck, it was driven one hour after zero, to the -
site of the exposure where it remained for 10 minutes. The rear

flaps were then, opered for one mlnute aftqr which the truck was driven
back to the cantrol point. 5 continuous vapour s=mnple Wag taken inside
the truck during this manoeuvre, No mustard gas was deteched.‘

13, thcr exposure all men wore their clothes for four hours.
During this time, Group I spent sbout. two hours and Group¥L one hour
in n amall unventilated roor,

20. Persistence tests were made around two dyum cratsrs seven
days after Jthe trial, - - . .

-3 .

RESULTS . _ L. . ) . -
21. . THe zerd for the trial was 0949 M,D.T«
22. 3 The neteorolonical conditlons cov»rin@ tha periods or sampling

are siven ;n detail in Appendix IT. & .surnary faor the first six hours
cf san,plin" is 1ncluded berec.

) wina speed at 2 netres ' 7 risinz to 23 mi/hr..
. . Air temperature ~1°9C risinsg to 8.9°C (300~ 48°F)

Surfacc tempcrature ~0.5°C risinz to 1ll. 700 {31° - 53°F)

Relative Humidity {percent) 91, falling to 49. .

"Vertical temporature . . -

Gradient (39-4 £t) ) . varyins between Q° and -o.aoc.
Conbamination ; ; . . ) . LT . :
23« : An seri=l photograph of the conbamination produced in this ’

So¥ponipent is shown in Appendix V. The contamination from the earlxer
qtrzal eon be seen to the east. A

24, The area contsminated by the drum containing dyed charging

was eostimdted visually as an areas 30 yards in the direction of the wind

by 19 yardg across wind, Of this total "of 570 square yards, 280 square
. yards was heavily contaninmteda o o L

sz g .

25. In Trial I where securate assessment of the contamination
from one drum was made, the density of 94 percent of the eontamination
was above .5 g/sq. m,_ {This contamination coversd an arsa of 1700 sq. yda,
the average density of contamination béing 170 g/8q.m, ) It is songldered
that contamination in excess of 5 g/sq.m, can be detected visually °

and it is therefore reasonable to assume that, in the present trial,

at leagt 90 percent of the charging fram the drum was ineluded in the
area of 570 8q. yds, given in para, 24, On this assumption, the avelegse
density of contamination over this arca is approximately 500 g/sg.m,
{The difforence in the density of contamination obtained in tho twe
trinls is probably acceuntod for by tihe differcnce in wind gpoods at
the timo of burst. - 18 mi/hr, for Trial I and 8 mi/hr. for Triml II,)

Vapouy. Samplos

26, .~ Tho following is an abstrect of the tolal <daté avweailable,
figurcs being thé racorded mean concentrationd in mg/cu.m. ovor the

ssitication / Degignation
pampling poriodiss g
Changec to / Romplacsy par {4 l V|
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Sampling . . ) , .

Poeriod e b (8] 4 e £ &
Somplinzg i 2F 12 1 z 7o 2 1 2 1 2 1 2
Pogition ‘ .
1) 22.% - B,9 =~ 3.9 L 6.0 = ByB3 =  0.B0 = 0,65 =
2) Inner 11.0 = 7,85 = 8,9 =~ 11.0 - lost - 0.50 - 0,22 =
3) Cirele” 4.6 - 5.6 = 645 = 2.4 -~ 1e4' =  0.83 = 0,26 =
4) - 10,0 - 5.0 - 5.4 = 7.0 ‘- 6ab - . 0420 ~. 0.287 =
5) Centre 10.7 = 10,0 =~ Bed - 7,0 ~ B.6 . = 2,B - 1,75 - .
8) ' Ou#t =nil  nil nil 0,15 0.07 lost lost. nil nil 0,57 0.31 0.42 0.18‘
) OeB5 0415 ©O.5Io8t 0.10 Ilnst 0.11 nil ~ 0,04 nil ~ 0.13 0.28 0.09 losb
10) 640 2.5 3.4 2.4 0.07 0,35 0,07 lost 0,13 nil 0,21 0,05 nil nil
11) 10.7 0.26 10,3 0.3 7.0 1.2 1,00 lost 0,59 0.82 0.13 0,13 nil nil
12) Be9 1e9 1147 1.9 15,0 2,0 4.7 1,1 l.41 0.47 ©6.10 0,08 nil 0.03
13) ¥iddle 10.7 2.1 7.8 1.4 16,4 3.5 1944 1.6 11.0 1.7 0,02 0.17 nil 0,03
14) Circle 9,0 3.2 11l.2 2.8 10.3 2.1 17.4 0.3 11.0 3,0 1lost 0.05 N N
1) Za5 083 B40 3.0 4.5 3,5 9.0 5,0 5,5 3,5 nil 0.17 :
2) 0.1l nik  0.23 0.28/1¢3 0.75 4.5 2.0 3,5 2.0 0.02 0,05 I I
3) ‘ 0,11 nil 0,06 0,09 nil 0,05 2.5 - 1,5 2,8 1,8. 0,12 0.17 L L
&) , ' . ' 0495 0.12 0.08 0O.l4
5) ; ' : o 1.0 0.57 0.39 0.4
6) . : 1e4 0.83 0,69 nil
| 7) . . 1.2 0,52 0.78 0,30
_ )y 0,83 0420 nil 0,05 0,06 nil . o
- o) - o Bef T 243 2.4 3,81.4 0.58
= 11) 5.0 1.8 3.3 4.7 2.7 1.25 0.05 0.05
- 12) L0667 mil 4.0 Hil 2.5 1.8 4.0 2.4 8+2 2,0
1} Outer - nil Ge08 CalD 0480 0.75 2.5 1.7 3,5 2,0
2) CGircle nil nil nil nil nil 1.7 1.2 2.2 lost
= 3) ) nil nil .
B 4) N o , ) ‘ 1.1 Q80 0,06 0.04
_ 5) . o ' ' , ‘ o : T 1.5 0440 0.25 0.25
= 8) - . 0.50 0.37 0,26 0.15
= 7) o nil nil pil nil

Ty

[
"

" * golumn 1 3ives concontrations at 8 inches,
" Column 2 3ives congontrationa at 5 ft. 6 inches.

Phyglolo.ical Tests T ' .

27 The dogages to which the five groups of -observers wero exposed,
.basocd on” their sgeclal 36, inch samplin points, were 50-70; 40~50- 40~50%
40-70, 160-277 mi min/cu. 1. respectively.

28. ';;” o411 the obsaerrs from Group I and four from Group II devseloped
conjunctivitis at 4 hours aftor zero, and some of the observers developed
, mild effects in the- armpitsa.

<29, > 7 nfter exnosufe both’ groups had rsstcd in a smell unventilated
- “room and it is considered that the above effects were produced by concente
" rations sot up by the mu%tard vapour on the observer's ‘boots and possibly
.alsc by tae mustard vepour desorbed from their clothing.

Per31stence Toats e F

30. Seven days after the trial, persistence tests usiny *hot water
bottlest and S,D..paper were carried out_at points 2 and 8 yard& from
btwo eraters. ‘The tests save peositive results in 2 minutes.. -

> I : 1"r




DISCUS3SION CF RESULTS

Exposurs of Observers

3le . The dosazes to which the five groups of observers wers exposed,
based on the results of the specisl samples at a heizht of 36 inches, were
30~70, 40~50, 40-70 and 160-280 n-~ min/cu,.m,., respectively. For the Tirst’
thrce groups, a dosg of approximately 700 mg min/cu.n. had been prodictod.
Thoesc prodictions were bagsed ont -

(i) 4 distribution of conta.ination similar to that obbained in
the earlier triel (Suffiecld Ro-ort No;_gg) which contamination
N ' could ronsonzbly be tretod as 2 mm. Arops on sand.

(1i) Ground temperaturcs as forccastued; a wind speed of 10 mi/hr.
and zero btenpoerature sradicnt corgitions.

(111) An offective oxposurs -heirsht of 30 inches.

32 Calculations made after the trial and therefore based on actual
-econditions save the followinws predicted dosages for the first two groupd.
Group Predicted Axial Dose at 36 in. .
(2 rm, drops on sand) (Bulk contamination on gand)
I ' 1000 425
I 350 220
335, It will boe observed that the predictions meds prior to the trial

azres, as regards order of maznitude with similar celculations after thc
trial. Howevor, since the contamination was much more localised than
expceeted, predictions for 2 mm. drops arc hish and predictions for bulk
contanination are found to :zive the boest agreenent with obscrved rosults.
On the inner circle, where thc obassrvers were exnoged, sven the predictions
Tor bulk contemination arc 5 to 10 times those reported from the special
samples but show fair azrsement with some of the results of chenical samples
taken at 8 inches., '

-Occupation'of Lreg

B ¢ It was hoped that confirmation of 700 m3, min/cu.m. ag the
dosage rocquired to produce casualtices under low tompoergture canditions,
would bo obtained from the observers expogsed in this trial.,

35. . - In the absence of this confirmastion the exposure times,

starting at zero plus 24 hours, nececssary to obtain dosages of 150, 500 and
700 mg. min/eu.m. have boon estimsted from the maxirmum concentrations
obtained on the ares at 24 and 48 hours after zero. The ostimations show that
exposures of approximately three, ten and cighteen hours reapectively would
be reguirecd. :

Mathomatical Analysis of Chemical Results

36, " The axial dosage at the threo ganplin 3 circles have been predict:
from P,R. 2515. The dota used for these prodictions are sgiven in Appendix ITI.

37 The predicted and moasured dosages are. compared in the table
belows Predictions for srass showed no agreenent with the observed results.
This confirmed the calculations of trial 1 ahd the proedictions are not
included in the table.
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Sampling Heiht of  Sampling Dosanre (mz. nin/cu.n, )
Circle Sanmple. Period Cbhsorved Prodicted axial dose
Haximum  averase . for sand

: R 2 mn, '
: darops . bulk
E Inner - 8 inches a 8ImB34 308 107
B b 55-108 ) 354 - 123
- c See 55-~125 448 176
R . a para 36-165 . 486 254
- o 38 Gz-los 235 146 &
: Middle 8 inches a 160 152 312 1o8
- ) b 187 164 422 o 146
, S 246 209 482 190
: o} 291 . 239 575 266
: e 176 147 236 146
66 inches a 48 36 140 T 48
= h A8 38 194 6%
c 58 44 221 87
a 75 42 274 127
: e 56 45 112 70
. Outer 8 inches a 94 63 i 153 54
- i b 68 55 | 202 70
- e 38 31 218 81
: a 60 41, 239 . 118
- e 53 40 _ 91 60
66 inches a 37 23 117 41
b 80 48 159 _ 51
. ¢ 25 is 171 6%
: a 36 26 191 94
e ” 30 - 30 91 48

38, The observed dogazes dquoted for the inner cirecle are the

complete ranze of dosazes obtained. In the case of the middle and outer
circles the naxinum dosase and the averags dosage of three positioas
centred about the position of the maxirmun dosage are Jiven,

39. In fpppendix IV the oFserved total accumulated dosage
and that predicted for bulk ¢oftaminsbion dn =zand for tHe two
semplin.: heizhts at thoe middle cireclc, are plotted.

Inngr Cireles

40, - *Prodiction is poor for this sircle. Dosages predicted for
bulk contaminatiocn are closest to the obssrved valucs. This ecircle is
within the contaminated arca and considerineg the d4drroguler nabuwe of the
contaminption,the variation in observed resulis,and the small numbexr

of s=mplinz points,satisfactory corrolation would not be expected.

Middle Circle

41, On this circle there is a remnarkable agreement between the
averanse observed dosades dt 8 inches and those predictoed for bulk
contamingtion. However, ths observed docrcease in dosage with heisht is
one and a half times that predicted.

Outer Circle

“Pa This circlse is outside tho contasminated area. The agrecment
between predicted and observed dosages are poor but are again best
represented by predictions from bulk contamination,

.




CONCLUSIONS
43e From the concentrations obtained in this frial # is goncluded
that, for sround tompuratures between 0° and 128°C (32 to 53°F),

contomination of a circular area of prairie of radius 100 yerds by
13900 1b. Levinstein HS (610 tons/lag.mi) disporsed fron 50 grllon drums is nob
sufficicent to produce vapour casusltics in under 10 hours amonzat nei,
wearing respirotors,who occupy the area 24 hours after contanination.
Li s See below,¥ ’

2 N - Calculations, bnsed on P,R. 2515 and asssuminy that tho
Levonstein musbtard 2as is 70 percent purc and that it is dispersed

as bulk contamination on sand, have stiven s 7zood prediction of the
Cogafes to be cxpected on the downwind ed:c of such an arca. (The
assuspbion of bulk contanination on sand, instead of 2 rm. Arope as

in S.R. 92, appcars natural in view of the more Jocaliscd contanination
in tho lishiter wind of this trisl.)

If mon who have worked on the area subsequently ocecupy a closed space,
casualt ies might be produced by the mustard vapour desorbed from their
clothing,

3
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APPENDIX TIT

METEORQLOGICAL, COIDITIONS

! Metéorcloiical conditions are tabulsted below for the foll-
owins periods. ) ’ ' )

Feriod a Zero plus 10 nmin. to zerc plus 30 min,

Period b Zero plus 50 min. to zoro plus 1 hr, 10 min.

Period ¢ ~Zero plus 1 ar, 50 min. to zero plus 2 hr., 10 min,
Period 4 Zero. plus . 4 hr, 15 min. to zero plus 4 hri 35 min,
Period e Zero plus 6 hrs, to zero plus 6 hr, 40 min,
Period f ‘Zero plus 24 hours to zero plus 24 hrs., 40 min.
Pericd g Zero plus 48 hrs. 15 1nin. ‘to zero plus 49 hrse

2. Pifteen minute gsamples were takon durinz the first five sampling
poriods and thirty minute sampies in the last two., However, all samples
did not start simultancously and so the above pericds were chosen to
bracket the times of practically all samples. ' . ’

. . . ; a, b . e s} =) £ &
Wind gpeed at 2 metres {(mi/hr) 7.5 8.2 12,3 1I%.4 23.0 13,9 11,9
#ind direction (T.B.) ' 105° 130° 170° 175° 180° z00° 310°
Air Temperature OF 30 34 41, 48 48 .35.5 32
Mr Temperature ©C ~1l.1l  41.1 5 8.9 8.9 0.8 0
Surface Temperature °F ‘ 3; 35 41 53 49.5 33 0.5
Surface Tcmpsrature °g -0¢B8  +1.7 5 11.7 3.7 0.5 <0.8
Relative Humidity (%) setoegy 79 60 49 49 98 62
Vertical Temperature
Gradient (39-4 ft) 0°c  -0.2°c 0% -0.3% 0°c 0°c -0.3°C
Wind Ratio R. C1.18% 1,177 1.2 1018 1.19F 1.15F 1.10F
Lateral Gustiness ' © D.A3 0,47 0.54 - - 0.56 0443
Vertical Gustiness . 0,22 0.24 0.29 - -  0.26 0.26
Remarks 8/10 8/10 9$/10 5/10 1/10 clo§§y4/1o

- Ac As  Ac 4AS Ac As Ao 4B fic ' to

cloud cloud cloud cloud cloud 6/10 Ac

-

cloud

1] . N

* Conditicns for all pericds were those usually associated

with =zero gradient. For the first f£ive perliods, R values were measured on g
8ite covered with sparsc zgraess 3 to 6 inches in length with ocecasional sage
bushes about 9 inches high, There would appesar to be a roughness correction -
of -0.06 (approximatcly) applicable to all values of R measured on this site.
However, for the last two poriods, the R valuos wore moeasured on a similaxr
site save there wore no saze bushes. These last twd R values agppesr too low
even without a roughness correction. It ig surprising that suech 2 large

range of moeasurcdR values should be found under conditiong so close to wmero
gradiont. It appears that winds on this arca from differont dircctions and on
difforent days may have quite diffcront valocity gradients undor similsr
tomperature gradient conditions.

XX

e Light snow foll for & timce during this period but molted
alnost ™t _oncc. ' o




APPENDIX IIT

Dnta Uscd in Calculations

{. The followins table sives the average values of Ry
wing speed, and surface temperature used in the ecaloulntionss

. MaDeT., Wind Speed Surface Temperature R
(Zero = 0949 hys 2 (£b./80c.) {OF) . .
0948 - 0959 JE.B 50 ; 1Y
0959 - 1019 10.7 o 5 1.15
1019 - 1039 11.9 33 i14 ]
1038 - 1059 . 12,0 35 1.14
1059 - 1139 13,2 58 1.14
1159 - - 1159 18.0 - o an 1,14
1158 - 1404 25.8 | 46 1.1
1404 -~  lapd 28,5 53 1.13
1424 - 1549 1,5 54 1.12
1549 - 1629 33,7 49.5 1.15

2, The observed values oY R appeared dussticnabls in some casges, (See
Observed btemporatlre gradients and csleoulations bauscd on P.R. 2408 append-
both suzsest that the values jlven above are Nore rophasdnbative ix II.)
of actuzl conditions obbaining. . L . '

3, The averace degree of conteminetion used for the
calculatiocns was 161 a/8q. m. of pure H, A downwind dimension faotor
of 1.1 was sssuned for the ares of contamination from individual drums.

vAw For the calculations abt the middle and outer circles
the values of x/x, assumed were approxinately 1.1 and 1.5 regpecdtively.




‘ SECRET
'APPENDIX i

SUFFIELD FIELD REPORT CFLAME WARFARE) N°6
FUEL OIL VS. 2% NAPALM FUEL

DISTANCE TO TARGET; USING FUEL OIL:-30 YDS.

350466 , DISTANCE TO TARGET; USING NAPALM FUEL:-45 YDS.
FUEL OIL

300|572
TARGET TEMPERATURES, AVERAGED OVER

7-TWO SECOND SHOTS OF EACH FUEL.
250|482

. @ ¢ 1020 30 40 50 60
TIME -SECS.
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Appendass I

Observe o Fesults.

—————— Predicres fesc/rs (Axial dosgge For sozna.)

éovo

i Aversge Lose (83
Bol/rx(8)

Q
Q
]
N

age Ar 115 Yards (MGMIN/CUM)
A\

Beork /66)

LBaoa

Accumulated Dos

Average Dose(56)

Appcndi'x i

Contamme7iorn Ffrom

Teventy -Five 50 Ga/lor

1 Droms Charged Levensrern.

S,

E-P~-99 557 3-C-/47-635






AL S sst -2F-r2§
/j‘/ﬁ S e 2G4 7-Y ==

EXPERIMENTAT STATIO( <. r
SUFFIELD ALBERTA

SUFFIELD FIELD REPORT (FLAME WARFARE) No, 6

Reference: - D.C;W,&;SJ Project No. S-129

SUMMARY

2 percent Napalm A in gasoline (5% 1lbs, Napalm A in 45
Imperial gallons) when fired in the Ronson FUL Mk, IV Flame
thrower, produces a flame with the characteristies of fuel
oil, but with 15 yatds greater range.

OBJECT

1. To determine whether a low concentration of Napalm in

gasoline can be used to reproduce the type of flame resulting -
from conventiocnal fuel oil.

MATERIATS

2. 27 1lbs, Napalm A,
240 gallons Automotive gasoline {leaded)
1 Ronson FUL Mk. IV Flame thrower.
80 gallons Domestic Fuel oil

PROCEDURE

3 Six 40 gallon mixes containing percentages of Napalm from
1 to 2 percent were made and fired under standard test condit-
ions in a Ronson Flame thrower, '

4, When it was found that the 2 perceunt mix_appeared the
most suitable, it was fired under various condltionms, includ-

ing the temperature recording target (descriwsd in Appendix Iv)
in comparison with fuel oil.

RESULTS

5 The results of the firing trials are shown as Appendilx I.

G Photographs of typical shots of 2 percent Napalm Fuel,
and Fuel 0il are shown as Appendix IT4

Te Curves showing the temperature vs,. time for 2 second shots

of 2 percent Napalm Ffuel in comparison with- Fuel 011l are shown
ag Appendix II1.

L3

DISCUSSION -

8. T+ is evident from the data of Appendix I, that_the firing
performance of Mixes 185 and 182, containing 1 and 1% percent
Napalm respectively, is the same as that of gasoline. This 1is
due largely to the difficulty of hand mixing. It was found
that the soap toended to settle out befors swelling.

9 Using 2 percent Napalm, however, the fuel can be mixed
by the standard method. When fired, the fuel consistently
gives an extreme range 15 yards greater than that of fuel oil,
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10, At the main range, the burning time on the ground is
15 seconds when the gun slevation is zero degrees. At greater
slevations, however, the fuel burns completely in'flight,

"1l. With the carrier driven at 10 mi, per hr, intoc a 10 mi.
per hour wind, an extreme range of 50 yards 1s obtained with
no discomfort to the driver or gunner, although, at the end of
every shot a fine spray of fuel blows back,

12. PFuel oil under similar conditions creates a hazard, both
to the driver and gunner, who have to be protscted from radliant
heat and flame.

13, The "target effect" of the two fuels 1is given by the curwes

of Appendix IIT which are the weighted averages of seven 2 second
bursts with 2 percent Napalm and fuel oil,

CONCLUSTONS

14, One 5% 1lb. can of Napalm A soap mixed with 45 gallons of
gasoline by tho standard method of hand mixing Napalm fuels, gives
a fuel (2 percent) which flash burns completely at gun elevations
over zZero detrees. :

15. The flame has.-the characteristics of that produced by dom-
estic fuel oil, with greater range, and less hazard to the oper-

ators,
-?Zﬂjéigzzwﬁu4

e st e ceve v cbeosaraspsarn

W.L. Gray, Capt.

S o

@ e &0 0 99 Qv!.'i”..,_’{?"
' 8.G. Mason,
Por Chief éupt.,'
WLG : SGM : MMV Experimental Stn,
3 May 44 '




.

“

Ve
)
“
va
»
3
-




APPENDIX T d

SUFFIBELD FIELD REPORT (FLAME

WARFARE) NC. 6

RANGE (YDsS)

MIX A TEMPERATURE WIND BELEV.

NO. |NAPAIM CHARGE AIR SPEED DEG. EXTREME{ MAIN
» oG O OS¢ Op IMPH,

| 185 1 19 | 66 4 328 |8 tail o 50 30-40
8 head o 35 20~21%
182 1% 17 63 5 41 | 6 tail 0 50 30=~40
6 head o) 20 20-25
137 2 18 é4 -1 30 | 11 tail 0 70 55=65
11 head Y 50 48~50
191 2 5 41 3 371 8 tail o 65 35=45
A | 8 head o) 50 20-45
194 2 17 63 5 411 9 tail o) 62 49-62
9 head} 0. 50 30-~-55
179 2 19 66 -12! 10! 9 tail o) és 30-45
9 head 0 52 20-40
Tuel 9 tail 0 45 25=45
01l 9 head 0 25 25=35
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APPENDIX IV

SUFFIELD FIELD REPORT (FLAME WARFARE) NO. 6

TEMPERATURE RECORDING TARGET

Reference:— H.Q.S. 4354~24-3 (D.,C.W,&.S,) dated ‘11 Feb, 44
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PLAN AND WIRING DIAGRAM

The temperature recording target, consists of 13 thermo-
" gouples arranged in concentric circles, as shown in the diagram;

The outer circle is 12 feet in diameter, and the Inner one
feet.

The cold junctions are 6 inches below the giround surface
and the hot junctions 12 inches above the ground.

The thermocpuples are wired in series,’  and connected to
a nio¥ cammoter calibrated for this svstem. -“The average temper-

aturs on the target is recorded every 5 seconds from the start
of firing,. ;
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‘ APTENBT Y

SUFFIELD FIZLD REPORT (FLAME WARFARE) N?-.S

| 2-F-22-736-1
+° 2% of Napalm Fuel. Range:- 65 yds. Tail Wind 8 mi./hr.

) ) 2-F-22-736-2
Fuel Oil., Range:- 45 yds, Tail Wind 8 mi./hr,







' 2-F—22-756-§. )
29, of Napalm Tuel. Range:=5C yds, Head Wind mifhre
Blevation:= Oy

— 2«F=22-736~Re

Tuel Oll. Range:- 35 yds. Head Wind 8 mi./hr.
Elevationi= 0°,
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