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Summary

Part I of this rcport describcs the various mcthods which
werc sct out to try and obtain satisfactory fission products of
the cxplosions, and the results which werc obtaincd,

Part II describes in considcrablc detail the use of thrce
inch rockcts for obtaining samples.
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1. Introduction
it he

7 . roduced by 3 Gia=-
tion of the uranium tam ;iios of a iazzza =
i substances produced by fission, From these data
apon and the energy

termine the efficiency of +the we
s Of considerable importance to devise reans
may be obtained, both from the cloud at the

ring its subsequent path, and also of fused or
the vicinity of the explosion,

one may quantitatively de
released., It is,therefore
whereby good active samples
time of its formation and du
contaminated earth debris in
The Radiochemical Team RC1 was stationed at Emu camp in the “icomera
desert and was responsible for obtaining samples of the atomic cloud and of
earth debris from the explosions which could be immediately forwarded %o
the radiochemical team RC2 who were stationed at a laboratory centre kindly
provided by L.R.V.E,, Salisbury, near idelaide, The RCA1 Team consisted
of two U.K.staff, who were assisted by three Australian officers,.ana a
other army personnel as detailed in Part II of this report.

total of twelve

o 1:0thods of Sampling
The sampling methods employed for fission products‘during the ?oﬁgm
operation will be detailed individually in Part I of this report and may X

generally classified as follows:-
riethod Emploved Type of Sample Ottained

Particulate dust from atomic

:ns i with special
Firing 3 in.rockets 2 cloud above ground zero.

(a)
filter heads through cloud.
i i ! Particulate dust from atomic
mpling by wing=-tip filters .
(i S::fo;eg tg Canberra aircraft cloud above ground zero
flying through cloud.
i S Particulate dust from atomlf
FPiring of static rockets 100 yd. SRR i o

(c)
from ground zero.
ti th
(d) Steel trays containing fused borax gai;;zulate dust and ear
at 100 yd, from ground 2ero. e .
] t long I
(¢) Filters attached to Lincoln air- Particulate dust a o
E craft for cloud sampling at long
bove gr
ranges. trip in Particulate dust &
filter strip il ¥

Speoial movable A

5?) oamera-type apparatus ben



mount of = 7
:ion F o th:“ﬁi;iymed Plutonium, the quantity of Np23° produced by irracdia-
number of be iy ele tamper, and the fission product ratios of a large

Mitting substances produced by fission,

desert ang Was responsible for obtainin
earth debrisg from the explosions which could be immediately forwarded +to
the radiochemical team
bprovided by L.R.W.E., Salisbury,
of two U.K.staff, Wwho were assistegd by three Austr
total of twelve other Army person

2.

operation will be detaileqd individuall
generally classifiegd as follows;-

(a)

(b)

(c)
(a)
(e)

(£)

(g)

. ; e TTTeewswoapon; or by the
DO LI A e B r IR e Possible to determine the

From these data
he weapon and the energy
ance to devise reans

The Radiochemica3l Teain RC1 was stationed at Emu camp in the “‘oomera
€ samples of +the atomic cloud and of

RC2 who were stationed at g laboratory centre kindly
near sdelaide, The RC1 Team consistea

1:0thods of Sampling

The sampling methods émployed for fission products during the Toter:
Yy in Part I of this report and may be

LIyve of Sample Obtained

sie thod Emploved

Particulate dust fromr atomic

Firing 3 in.rockets with special
cloud above ground zero.

filter heads through cloud.
Particulate dust from atomic

Sampling by wing=tip filters
cloud above ground zero.

attached to Canberra aircraft
flying through cloud.

Firing of static rockets 100 yd. Particulate dust from atomic
cloud and neighbouring ground.

from ground zero.
Particulate dust and earth

Steel trays containing fused borax
debris.

at 1C0 yd. from ground zero.

Filters attached to Lincoln air- Particulate dust at long renges.

craft for cloud sampling at long
ranges, _

Spegial movable filter strip in Particulate dust above ground
carera-type apparatus beneath zero,

Canberra bomber,

lianual recovery by personnel of Fused earth and sand.

fused debris at ground zero.
Fused spherical fall-out drople

lianual collection by personnel '
of fall-out particles approxi- from the atomic cloud.
mately 800 yd. from ground zero.,
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(1)

Type of Sample Obtained

Particulate dust at 350 yd. frown

ilethod Employed

Quartz wool filters attached
to the air intake of the :

Centurion tank.
iiethod 2 (a)
i firing 3 in. sampling
i results obtained by :
Rock;t saﬁpiﬁﬁﬂclofgeat the Hurricane trial of 1952 wei; warranteg
rockef? tagfgﬁ of this method at Totem, and in Eart vkl og geiZ~§e§°rt’
gﬁggﬁgfn;oward of the L.R.\V.E. Staff giYes a compéezi agallist;ce
account of the siting of the Rocket projectors an e

ground zero.
- g,

241

functioning of this type of rocket.
i i t, it may be stated that ¢,
dum to this Australian report, 5 .
filtef%hggd:dgzych were screwed into the nosesIoft;he progegt;ﬁis wegé
i i . n the case o em, hale
illed with glass wool as at Hurricane i
if: gilt:r body sas filled with quartz onI at the nose end%ﬁand ?he
remaining half was stemmed finger tight with glass wool, d‘i major
fission products thus collected on the guartz Wwool were rea ily segregateg
for chemical analysis, because this pure si11?a type fibre dlssolv§s ver
readily indeed in hydrofluoric acid and contains none of the alkali ang

i e iti i i ith normal glass wool
alkaline earth impurities which are assoclgted Witk ‘ i
This considereacly simplifies the radiochemical manipulation of the Sampleg

It may also be reported that the soft ground at Emu gave

collected. ;
these filter heads far more protection than was given by the ?ocky surfaceg
on which they were fired during the Hurricane operation, and it was foungd
at the Totem trials that the heads were very readily removed and were in

a sensibly undamaged condition. The "digging out" of the puried rockets
in the heat of the desert sun was, however, a major operation for
personnel encumbered by protective clothing and gas mask type respirators,

The work was carried out speedily and effectively, and as leader of the
RC1 Team,I would like to express in this document my great appreciation

of the manner in which Colonel Howard and his Australian assistants

carried out this very essential work.
Some of the rocket heads carried photographic film inserted by the

R.H.Group for the determination of gamma emission in the cloud, and a
ged during Totem 1 and Totep 2

number of these gamme film units were salva
I Land Service was used in each trial,

Only one projector, No,8 liark
al conditions were particularly adverse,

and during Totem 2 the meteorologic

the cloud rising rapidly to nearly 25,000 ft, and drifting swiftly avay

in the higher air currents. For this reason the rockets fired during the

Totem 2 trial missed their target, and negligible gamma activities were
It is obvious that at future trials

recorded on the collected samp
€ considered whereby a battery of
wide range on each side of ground

of this type, some arrangement must b

rocket projectors can cover a fairly

zéro in order that there should exist a good chance of hitting the cloud,

regardless of weather conditions., It may be of interest to record that
during rocket sampling operations, personnel were free to move in the

ich were donned only after the digging

ctivity of the rocket heads in Totem 1

trials,

les,

target area without respirators, wh
out of the rockets, The average a

was of the order of 1 roentgen per hr., at the -surface, a; o rorirately one
br. aftérethe. explosicn, (Sée. Figure 8-



I g

2.2 iliethod 2 (b)
The /dir liinistry had arranged that a U..l.

Wing-Tip Filters.
Canberra aircraft should fly through the cloud at a pPeriod between 5 ani
'15 minuteggfter zero hour. By arrangement with Group Captain Denis
7ilson, D.ikuRiE., it was agreed that the Canberra would carry two wins-
tip tanks fitted with special filters, the modification of this samplg.n~
equipment bedng oaxrded cut. by Dr. L 'H. Wilaon of the BAP Eetebit s oo
Farnborough. The filters were specially made by Dr., Thomas of CD-% g
Forton, and contained cellulose acetate i a3
which would be readily soluble in organi .
prodths.as residue, The Canberra flight was originally scheduled fror.
Emu‘alrfleld, bgt because of the poor nature of the strip it was ultirately
decided to use Woomera as a base. The flight through the cloud tcok place
as scheduled, and the wing-tip filters were collectead by the RC2 Tear
Woomera and found to have a surface activity of approximately 8 roent-ers
per hr, at one hr. after the explosion. ;

t that this method of sampling is extremel

There can be little doub
effective, but it was impossible to apply it to Totem 2 because of tne
large radiation dose received by Group Captain “‘ilson and his

relatively
cerew during the Totem 1 operation.

The attachment and design of the Canberra wing-tip filters is shoun

o
G

v

in Fhotographs 2, 3 and 4.

2eohriiethode Pal(ch)
The general principle underlying this method

Static Rocket Firings.
of -sampling entails the use of the high velocity jet from the burning
cordite of an aircraft take-off rocket inserted nose first into a stgel
tube buried in the ground, to produce a pressure differential through =
Photograph 7 illustrates the loadinz of one

filter attached to its tail,

of these 5 in, 0.5, MEPRE e 2, K. Type 12 @ese = 1 08000 rocke? Fotors
into its ground tube, the cylindrical filter at the tail contalnlng‘qgartz
wool, Unfortunately the great energy release both from To@em 4 and 1cEe:
2 violently blasted the areas in which these rockets were sited, i.e. at
100 yd. from the towers, and they were not found after the explosion.

It is doubtful whether further experiments along thege lines are worEF
proceeding with because of the difficulty of estimating a safe zone for

siting the rocket.
25k, nimthadadold)
Steel trays filled to a depth of

Borax Tray Sarpling. : n
fused sodium bi-borate were securely stapled into the sandy eartn atﬁ1i%
The trays were approximately 1 yd. sguare, anc the

Unfortunately tnese

T e

yd. from the towers, y A et ;
details of their siting are shown in ) . :
sites again fell within the area of major d?s?ructlon caused byi&zﬁ;a
eapons, and could not te found after the firings, The genera o
behind 1 d borax would absorb particulate dus

behind this method was that the fuse . : i
when in the molten condition and retain it for analysis. The trays mere

-7 =
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feet of fused sand ang
undoubtedly lost beyond recovery under Zﬁ;g with the methods 2 (g) zigria,

and this method again compares unfanur
2 (h) whioh will shortly be described. A g
Da
2.5 liethod 2 (e) v
A number of Lincoln aircrgft took °1°ua . 2
round zero using special paper -

Airoraft Filter Systems.
samples at hundreds of miles from g
filters which contained assemblies O

This method has been emplo

5.
time for dust sampling of the upper at
will be discussed in the reports of the

2,6 lethod 2 (f)
The special purpose of this particular
amma distribution of fission Prodygy
8

roving Filter Strip. bon o
T d the beta-
apparatus was to recor & various intervals through the clogg

i tally at
from samples taken horizon y B Jobgkh of thé RQZ ;P R,
filter strip attachment Whiz:ted
23}

The apparatus was designedtby'fﬁ. 355 i
i rument wi a o _
ggv:écggiiﬁétgpzliiszn an assembly of the 2 (e) type, which was fitteq
to the outside of the Canberra airoraft as shown in Photograph i,
The motor producing movement of the filter strip was actugted by 12
volt aircraft batteries and should have been switched on 1mmediate1y
the Canberra entered the fringe of the cloud. — Unfortunately, owing
to the great speed of the aircraft it was difficult for the BAF OPeratq,
to judge this time exactly, and radioactive analysis of sections taye,
along the strip suggests that the movement was actuated.too early iy the
operation. Some useful informetion was, however, obta.umed and theye
can be no doubt that this method of sampling, either with guided aj,.
craft or used in conjunction with rockets, will prove invaluable ip
future trials for providing an estimation of the distribution of fiSSion
products in planes of varying altitude cut through the cloud structure,

£ the type illustrated in Photg ;
yed in the U.K. for a consiGErii?ph ;

mospheres and the results Obtay e ;
RC2 and RC3 Teams. Neg

2.7 . iethod 2 (g)
idanual Recovery of Fused Debris. In conjunction with the 7,5,

Group, sorties were made into the crater area at intervals of aPProxinat
ly 3-10 days after the explosions, the intensity of radiation during %heh
at the Céntre,

later periods being of the order of 8-10 rcentgens per hr.
The red desert sand had been fused over an area of approximately 100 ya

radius, and a large number of samples of brittle, black glassy fusegd
material of high activity were collected in polythene bags, placed ip
lead lined boxes and transported to the U.,K. for future radio=-chemical
analysis, Samples of this type were necessary in order to obtain
fairly large quantities, e,g, 100 micrograms of residual plutonium
which could be assayed either by mass spectroscopic or kick-sorting
methods for its Fu®®, Fu?>° and Pu?4° concentration,

2,8 iethod 2 (h)

Collection of Fall-Out Particles, Because of the failure of the
hor decided to make a sortie

rocket sampling during Totem 2, the aut
where fall-out particles might

1 hr, after the explosion into an area
and on the advice of Colonel Stewart of the

be obtained in quantity,
R.H.Group a Land Rover was driven toward ] i
; s the photographic tower 'C!
and a;:ha dlsf:ar}ce of approximately 1 mile from ground zero, In this
area the activity was of the order of 50=-60 rcentgens per hr, and the
t approximately 7 cm. intervals with fused,

::zj‘.g:febla;k droplets, varying in size from fine powdery particles to
§ of over 1 mm, in diameter, Using & long handled shovel it

-8~



T

was pomsible ¢

plrtfolo. mixog ;g:ﬁ :gzlzlrth surface and to oollect hundreds of these
ohloride bag placed o orating sand, and Plece them in s polyvi sy
operation the Land Ros the ground st b oonvenient position polﬂvihil-
awaited a signal f or and its driver loft the collectior uring this
about 3 1b, of a.r2§m the operator st about 200 ya, diltunZeureahh“nd
aotivity at the pla surface had been collected in this iy ;h «.?n

This sample was fﬂk'ti° bag surfece was of the order of GOereztg&mmu
airoraf't from Lmy t;nsb;ck o s S DN S 1m"”%222;1” 12
manually large muml alisbury, where the IC2 Team succesded in se iy
extremely D.O%iv umbers of the fused black spheres, They were ‘f'egreg‘”if*a
9an bo 1ittle doubt that this peres) iU, JANtEtLen of lutonium, ' Tnevs
surest ol sampling provides p
T ey Of obtaining the neceseary quantities of Plutgg;u:?zéz;ttazj

determination of isotopic ratios,
2.9 liethod 2 (i)

Aigentgrtgg tank was sited at 350 ¥4, frem

neidere t if modified air 4intake £41¢

were installed in thig tank, there was a good probability that ;reascnag.:
would be collected on the filters, Special

;z.infle o; fission product dust
ters for this purpose, containin quartz wool filter medisz were prepared
by iir. A. Grange of AVRE, i, F, 182. Drake~Seager of the Tar officpe ::‘;:rii
charge of the tank operation, and I would like to express appreciation for
the help given by him and Colonel liessenger in installing and recovering
these filters, The tank engines were started about half an hour tefore
the blast and they appeared to have continued running quite effectively
period after the explosion, Unfortunately

after approximately a similar
the force of the blast was sufficient to distort badly the contai

quartz filters and their wire mesh support, and ths samples ottained had
not the activity which we anticipated, After eight days they had an
activity in the neighbourhood of the filter of the order of 200 milli-
rcentgens per hr,, and have been returned to the U,K, for critical exemina-
The condition of the air intake filter after the explosion is showr

ned

tion,
very clearly in Photograph 8.

3, Other .iethods Considered

In the early stages of the trial a suggestion was made bty L.R.7.Z,
that a remotely controlled Jindivik aircraft, carrying suitable filters,

i 1loud
ht prove a good means of obtaining highly radioactive samples of ¢
oyt : This matter received very serious consideration but &

it vas considered that it was too late for the Totem
jor operational work necessary to ensure

fission products.
the time, June 1953,
experiment in view of the ma
satisfactory functioning of the Jindivik,
that the use of pilotless aircraft
however%mt part in the cloud sampling of fu
ration should be given to the v
(b) .eteor 4y (c) Lance
of these latter aire

There can be no doubt, o 4
~ s ¢t will play a very 1mpo
-4 ﬁa,ﬂ%:}_'ﬁtiﬁla, and serious conside

this type - (a) Firefly iiark 8;
| & A wx:mr)g c)af the characteristics

: liemo G'QWQ1980

Ao B enk am Pdasion mrod
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Centurion Tank Sampling, A Centurion

the Totem 1 towgr and it wag Considered that if modified ajirp intake filters
in thisg tank, there was a googd Probability that 2 feascnable
ilters, Special

filters for thigs purpfse, cogta ol filter mediz were Prepared
-Tr. E, R, Drake-Seager of the Tar Office was in
s and ;'would like to express appreciation for
i ing and recovering
ed about ha
. 5 ively
€riod after the explosion, Uhfortunately
blast was sufficient to gj the containegs
i t, and ths samples ottained hag
After eight days they had an

adioactive sanples
i but at

was too late for the Totenm

fission Products,
k necessary to ensure

the time, June 11953 Fi;
€xperiment in view of the major Oopeérational wor
satisfactory functioning of the Jindivik,

There can be no doubt, however,
of this type will play a very important rart in the ¢
atomic weapon trials, given to the use
of aircraft of this type - (a) Firefly iiark 8; (b) .eteor L; (c) Lancaster

A surmary of the characteristics of these latter aircraft

(day and night),
is given in R4 Technical liemo G,1.198,

4, Conclusion
It is considered that the experiments carrieg out on fission prgduct
sampling at the trials Totem 1 and Totem 2 have given‘very Yaluable 1pforma-
tion regarding the methods which are most likely to glve suitable radio=-
Firing rockets through the cloud is undoubtedly one of
g lov order fission product samples,

chemical samples,
eans of securin
to aircraft a much larger volume of

the most effective m
the use of filters attached :
Y h Y, can be collected. One unique method

sample, and hence augmented activit
0w










No. 1. WING TIP FILTER UNITS - UNASSEMBLED

No. 2. WING TIP FILTER UNITS - ASSEMBLED
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No. 7. STATIC ROCKET FILTER UNIT



No. 8.

No. 9. COMPLETE CENTURION TANK FILTER UNIT



No. 10. LOADING ROCKET PROJECTOR

No. 11 PROJECTOR READY FOR FIRING

WL, %1
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OJECTOR FIRING FIRST ROUND

No. 12,

13. PROJECTOR AREA AT COMPLETION OF FIRING
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Qth ROlet in NO
Pro a ‘8, sk N

z S, 195
leapons 5 3iithe Totem Paney accepted tn
5 Em:hment be Tesponsible for fzr
. ©88 rocketg Would be f
(a)

to
Sample the Productg of

commitment that
ing rockets through
itted with special

1.2 Multipy

he results of ir] i
) Covered po B S of the firing and the radio-
concerning recovey i B Some comments are made

b « No attempt is mede to
- radiation aspects of the trials,
2. e thod

. 7 oy Whi
projection of 45 degreés » Which corresponds to an angle of
area relative to th

(a) in area likely to be free of contamination immediately
after each explosion,

(b) To be relatively open - to facilitate the location of
rockets,

(e¢) To be approximately 4,500 yd, from each of the towers.

2.1.2 4 suitable impact area meeting the a‘?ove requirements
was found centred on 420408 (see Appendix 4)., This area was used
for both explosions,

2,1.3 The projectors (see Appendix A) were positioned relativ
to the impact area and towers as follows :-

First explosion 495430 (14)
Second explosion 498401 (L2)

UEK).



ject
(Projector Rockey :

3 tors
rOJec -.:inngfﬂ to fire + >
& he 4 l
\.};ir‘l‘
y

llegepUni +ted

uré
W
P‘il‘i B_rz'e
1y DR
1 e ST ga 2 #
Se
ntarval calculated to r
n cloud Was % hH
ay

peen

sec. 1 -
£ ax—ploﬂ 2
firs oné mj_nute s
£ ond €Xp ion couyg .
of asosn:h:t the time secuence shoulg beqit
aof 5101 he
At i 1imit, the firj
use g time 1imi®, ring
: ;oht an o SROR

et this h?;gzpproximately LO sec. 'a-f'ter the the
1ayed untiL Lt was 40 sec. the first Tockes
i ?D 6157 One minu‘f&e a-ft'er the 1=}
rocket projector, receiv ¥
t (Control) at ;. 9
c -~

the :
uence unl
mately 6 ’500 £,

2.2
2. 2
. 1) b~
No. 8 1k one

rookets at
the s6€°

10 SiQr

o 4 reach : {no ate

mechanlsm,f;om a central 509

pass 8pproXiv
8 sec. i 1 H, bt 90 s€Ce.
-+ .

the Projector Rockets 3 2
The -
actual

for

7% i yd. in length.
the 50 per cent zo

s Thay

2,3 Recovery
; ce
R dth and 175
time -
in an area approximately 1 5200
¥q,

b
e in brea
taken as four

No. 8 lk.I is 315 y@.
100 per cent zoné is
rockets could be expect?d to f:%l
in breadth and 700 yd, in lengti.
o3 R Teletfect of the turbulence of thg explosion ¢jq
the ballistics of the rockets was not kpown but it was cOnsideredson
effect it would be to increase the latera)] disne t
s to range short. BeTsig,
3 tha-t

if there was any
and also cause the rocket
There was & requirement for the four best insertg
st gamma radiation, to be forwarded to the
10 hr

2.3.3
is those with the highe
laboratory at Salisbury by air to arrive not later than H,hr .
o Parafield (3 miles from Salisbur e
t is approximately four hr, . Thiz m‘;u
an
XPIOSiOn )

The flight time from Zmu t

i/oomera, of a York aircraf

that to meet the time requirement and based on the main e

occurring at 0700 hr., the rounds would have to be locateg :

: e

filters removed and sent to reach Emu airfield not later ih:ﬁdﬂ ;Ee

1900 br

T3S 1o pe

H, hr. + 10 hr, however, was a maximum limit and every effort

made to reduce it.

The possible spread of rounds and the stringent t;
im

on of rounds and recc:vergrze

Sl
factor made it essential that the locati
ystematically and quickly The

of the inserts be carried out s
recovery technique was as follo
Z:; mgcx]'ked out into an area 1 000 ya, j
A fs; ; of the line of fire),and éll .Z>0:(L3nd
broken up into lane; (10 i 2). £08 ,70n var f’ thy‘
to the line of fip 0 = 300 y4, wide) and at ri g
®  Each lane ang the line of §}ght Ve
1re wvas

mar i
ked by a lipe of coloured poles

VS o=

(2) The impact area
Preadth (500 yd. e
in length (1,000 y

1 andnToten 2



(b) The method of 8€arch wes ag follows ;-

Twelve men (dre ;
: ssed in pyr i i
i:zpliators - flags) mascﬁggczlve clothin
e
locateg be g:ﬁrched. Rockets were flagged as they were
51 rear.of theezeperﬁonne% travelling by vehicle sli~}tiy
A, arch party tested the radiatj £ th
ks : ; ion of th
i;sigie goiﬁlon (1{ any) of the rocket or the hole ang if
o € required level left digging implemen%s at

(c) i: this way the impact area Was searched until sufficie%t
e€ or four) good samples had been locatea, s

(a) _ ~hen the search was discontinued the pParty was divides
into digging teams - two men to each rocket, £ carefy
chegk was kept of the gamma radiation emanating from rcunas
during recovery, Respirators ang hoods were worn when
rounds being recovered were radio-active,

(e) “hen the round Vas removed from the hole the nose filter
Was unscrewed and the filter exposed. The unmasked
radiation was recorded - the filter was Placed first into
& polythene bag and then into a lead box. Long-handled
tongs, Spanners and chain wrenches were provided for
bProtection of pPérsonnel during the removal of inserts,

(f) When four samples had been obtained the lead boxes were
taken to the decontanination centre 2 (RH) and placed in
clean wooden boxes for transport to mmu Airfiels and
Salisbury,

. . 243.5 The tails of the six motors carrying heads fitted witn
film 1nse?ts to record the maximum radiation of the explosion eloud
Were specially marked, 4 time limit for recovery did not apoly to

these inserts,

ZL o Operational Procedure

oot The projectors were emplaced at least a weel: before
the commencement of the standby period preceding each explosion.

Note: Prior to the first dress rehearsal the cable connecting the
firing circuit at the tower to the projector some 3,500 ya., distan?
was laid above the ground, During the afternoon and night preceding
the rehearsal unscheduled vehicle novement caused seven breal‘:s or
shorts in the cable between the tover and projector, The SItuE:tlon
was remedied, and underground 8 pair cable was laid to.each proaecto?.
This also had the effect of providing a graded track direct from each

towver to the associated projector.

| i ] ected
ition was stored in a special magazine er ;
aas AmmumSufficient ammunition for each test was broucht

Area, s b1 :
:: :11;: C;:ﬁector site at the beginning of the standby 'Qerloa.prgcsedmg
éach teff (See photograph of ammunition storage at ippendix Z).
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loa_dlnﬁ_ of *the projee‘t
aed heaéi ap?roxj_ma1;e1.y H. hr =5 hr.Q)r
unti first p-1 day occurrlng duri
2t - were no afternoon of the ng
: 1t

and

took plac® i0d. 10eded if D-1 was cancelleg

r

standby P not un cups were Placed ove,,
the ojector wa§ Polythenfc erected over project%the
2, o dlr and a ten to

he .
(as was % £ the proJje the sulle
ends © jtion from : le of Toree
;:g'xc‘ect the apmunit n of D-1 the l}nfiiilglao?n %elay bzfcoiigtlon
00 tio
PYPRET AN the:i;:g]l:ed and ftl.l:iflgunzequence, tested.
. o a
of. the PROJODERE, /1 ated by te *
projector, V sx E)
¢ Appendix ;
(See photographs & o made at approximately
¢ The final comeCtioziewgzring leads were connected apg
2.31130 hr. on D days, when &
et set "ready to fire-.
the projector was then evacuated and the party

2.4.7 The projector position ctive clothing in readinegg ’

i te
returned to A (RH) - to bé dressed in pro
for the search. | -
& he fall of shot in the impact

2.4,.8 To obtain some idea of td tho explosions frou B Site,

area two members of the party observe

RH) for the

overy team left 4 ( 2

'mPac‘f. i'rga aghg ﬁrarjy1;ngizsie:?c A iadiation survey of the area wag
1 3

carried out before the search for rockets began.

2.5 Personnel

2.5.1 An Officer in Scientific Charge (Lt.Col.R.4.A.) was
appointed by L.R.'.E, The team chosen in addition to the Officer in
Scientific Charge were -

4 Captain REIE - Electrical Engineer
An Experimental Officer - llechanical Engineer

2.5.2 A party of twelve personnel (1 W0 and 11 ©

: R's) was
obtained from X, 200 Force for search and recovery of ro

unds,

2.5.3 The Officer in Scientific Char
Head of the Radio Chemistry Team,. ATE,
Scientific Staff at Emuy,

nE Trial Results

g€ was responsible to the
Who was a member of the U.X,

Set: - Poderwduiem 15th October, 1953

: t Appendix ¢
misfires, Normal meterologi . ix C), There were no
of the rocke g-0al. oonditions aff ®cting the ballistios

B



29. 06 in,
LBop

he
the ;,:PI 2 fﬂct of
50 the
36, yd, Shopy, 8e Scnditign,, i
Y Deg ine gpy.. FOCket fligh & te
Foaketa with I‘an;:ting the 5 TFOr was prrzdiqi@e&& ir f'l
table Tmal e teoyp ang or otteirss,
e SOMPAYing aotual £a11 c¢

yd. This digg
N re b o
variati Pancy 4 orn
on of the Nose pi® Negli.410° leaveg a
normal rocket he 3 filte €1ble ang « FAnge disorepanay of
ad, TOn the Con:;s PTObD.bly clu-;’;_;.;"57" i
e aj BURS Of \the fuas 1Ll L Feicnt
® fuse fittes to +:

practice serieg sach ® sam
= s P iscre
oun :p;ncy Was alSG Observa{) durir-

o
.J9omera, And the rYehe Py
first explosion. arsal firin
€& of 4y
elve g -
unds at Ery Prior tc

3.1-3 The rocket

(0730). The
Surve
mately 15 mi A
Tuten,) A g cont:fﬁic‘; Ares for oontand
MNation vy Mination tock apyprexi-
7as recordeg i

Selely ™ The
S€arch fop
Trocketg began at approximatel
mate Y 07)-\-5 nr,

3.1.5 Twent
o Chbeeid
b‘?’ 0845.}11'. AS Sufficie ( 3) of 'the thlrt (
discontinued, nt Trocketg Had beey 130) rockets viere located
N located the search vas

Note: Six (6) of th
. (<] remai o

date in the next sea nlng seve
rch n (7) ro &

D + 1 day 29 out of 320 rzgﬁe' If the searchu?}dag \{)Zre found at a later
Sts woulq have been locatzg §;?Zi;$zi'ont 1

2 irately

90 minutes,

Each rock
et w ;
88 tested for gama radiation as it was

located, Initial radiatj
; : on measyre
shown at /ppendix C, Table 4 o a vtk
: . Note that
were made on : ; &% ‘somasof gh S
£ the visible tail of buried rookets, T;ZGIZi:z§§;Z?2§i?GtS
ther buried or producsa

(1ess those mentioned in p
little or no radiation.

3.1s7 Four good samples were gele
these rockets and removal of the ingerts

Radiation measurements of the four recovered filters are

5 e 9 5

oted and the digging out of
ocomrenced at 0900 hr.

10
also shown in /ppendix C, Table 1,

3,1,9 The samples were despatched from the impaot area to i (TH)
at approximately 1000 hr, for on movement to Emu Airfield.

3,1.10 The special York airoraft departed from Imu /drfield at
The sarples were reoceived in the laboratory at Salisbury

1042 hr.
at 1415 hr, i.e, nearly 3 hr, within the time limif,
4.41 Pour of the six rounds oconteining film inserts were

3 1953,

recovered on 22nd October,

Al



{
g\

3. 2 Totem £ : e fired fro
- ockets wer m the
ROt ier STOt AT UPPendix ggc

o 26 1
and fell in the imp®
was one miafire:

ait
The motoorologionl con

ions at the time of »
iry
i

g

3. 2.1
were =
,05 in
parome ter (station height) 29.05
65°F.
Temperature
17 gus’cing $6. 30 ng v

L 00 f£te
gurface wind 0 = 1 50 (approximately)
knots from NU
ypper wind “ bk (aPproxi
f these conditions and the fuse factor ( ma&qy
1s to place the iPI 50 §Ze /

ket f1ight 1 C
ne of fire. sh
Qrt

The effect ©
dicted 1i

Paragraph 3. 4,2) on ro°
and to the right of the pre
The rocket recovery part
f the impact ar
45, minutese.

y left £ (RE) at H
ea for contaminatieg 1

3020
No area contaming

minutes. The survey ©
completed in approximately

recorded.

Vla_s
Tion |,

ay ’

3, 2.4 Tenty-six of the twenty-nine rockets fireg
VJeI\e

located by 0930 br.
Saleth Only oné rocket-tail
of only 1 milli-roentgen.

produced any radiation 14
dth
at

: Boscl i Sixirockols vere recovered and inserts
:'Lnserts failed to provide a reading on the radiation rSmoveq
inserts were not despatched to Salisbury. meter,

B2 T A post=morten with the me ;
the fa?t that the explosion cloud rosre ;ch)i:%oi;;al 'Feam <
fe’le')el;s}j:g. . The strong CTOSS wind (eross wind ton tila the first
2R A also carried the narrow stalk of the expl © rocket 14
on the line of fire by the time the first ro Plosion cloyg a9 ot
sampling area at H.hr + 1 minute (approximate1;1§6t reached tpe Wy

byt

3
The 5211

O irmeq

3,2,8 The cause of the isfi
had b it SRS R oo 1
a3 12 acondiScnas i Zaroh, 1953, Tn Sadksion,” s o
s ance of all the igniters was check 1on, the coné'tgljs
er the rounds had been loaded intoct;d With a g &fs}cnulw
g

was the only misfi i i )
y misfire experienced in the firing of g ?%ector. Thi
otal of 9o !
Young,

4 Conclusions

4-1 Ran
¢ : ge table pe
b prougoted b g;’o;r:;:g: wgs achieved and normel
obtained &roupin
. g aroun

4-2 Good
due to t od samples of the e ;
o he reliability of the f O:ﬁz:;"n :loud of Totem 1 we
rate of ascent o ¥ Sl
of the explos;
plosion

The
¢ lack of sanples in Toter

4’ 50 1 I
éxplosion ¢loud

¢ viere due to -

nability ¢
0 forecast the rate of ascent
ent of the
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4.3, 2
firing, The pl‘evaili

l‘--ll- The
; me theg
gXplosicns was Quicyk agg Seargh Ay
offeq Co
4o 5 Proteotive tive, Very op insert, £4
a er be

hes of 3 o el
A oANE A0 Aesdipideg TR Wisg i thoy,

e 6 HSE.Vy
; m :
protective olothingn::;é lap » Wag Somfortarie for

heavy manual laboyur Using n Carrieqg
c : espj
i s € Db 6 T i RN SP}Za‘?Ors wi:,:og{ Porsommel o1ag 4
The only complaint .2 Tt SR8 A IRk Andusiag g, B A8 -
' c . e omfor+t, (Tn
normal discomfopt felte;;;ed concér;:gng Crovp q:hm]_.ent Of 811t trenche :
R carry; the hea: y éuﬁtcks and shovels,
4 7 The sige out 02 RIOoVes mur 43 Y
of th al lape : nG the
althou ¢ L.R, ¥ UT 1n respirators)
task, gh Personnej were’%;f-E- team wag foung ks
Trea un ‘
as larrariss

ze
for the task, ok s S€arch v anted,

5, Futurc Triajg

S5 The Use of Rocke tg

tix.'ojeotors at the lonte
: o 1s form of cloud apling
meteorological Conditiong Y180 of the cloud is kaown aCI ‘sf;xplln&
rigid and allows pq flexib:‘ﬁ?tfavourable' However, the 2;“9; =

2 3
the projector Sited ana firil Y once the €Xperiment has been formulated,

5 169 iIf j ;
this type of Projector ang rocket head are used

again, it is Suggested that ..

(a) liore than Oné projector be used apg the explosion be
sample§ over @ peripd after initiation and at rore then
one h91g1.1t- (Other” ojectors could be sited to cover
lower heights atove a tower and still fire rockets into a
clean area),

(b) ™ facili‘cy be incorporated in the control systen to allow
rockets to te fired by a remote manual control if the rate
of rise of the explosion cloud differs from thet predicted,

5.1.3 Consideration be given to the use of a larger rocl;e;
containing more complex equipment tc sample, say te:mperaturi ’1at$xea
beta and gamma radiation, etc, It should be POSSlblethtO E,a%g.lity
nose off such a projectile in flight and so Z:izl;iiiee ‘coeb: it
and velocity of the projectile and allow a P Y O

' by LeReUeEs :

i hni has been used with success ‘ i

(TI’JJ:S t?c 1qu§d sample the cloud over 2 relatlvely.longeieiinar .
projectile cou L popmard velocity %o fell dn s o

and still have sufficie
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Controlled Pilotless aircraft
O — -

s aircraft like Jindiviy ha
1Otle: for such a task in tpay . '®

The Use of Radi

5.2 "
: rolled pi
Radio czﬁs use of rocket

A5
over :
many advantages osppnesadesrdeEible and can be directeg
t when air

(a) Adrcraf

at will.
(v) il PP o 45 recovery.pﬁozi;
or claypan "dump strip

m A landing on a runway
.ée made with ground or ajy

control. g
. 5 be carried in Wing
(c) Filters and other recording gear could g

tip pods or within the fuselage.
ied and/or the means by
ipment can be caryle : :
e 5:i§?:t§g£:§§§pfor unmasking filters to differentiate
between samples made on different runs.

Miscellaneous Suggestions

6.1 Protective Dress
Some means of identification be provided for Personnel
Control

G5t :
clad in protective dress and wearing hoods and ?esylrators. _
Over personnel under these conditions is very.dlfflcul?. I@ is
suggested that some external name tag be provided and in addition

n be distinguished by a change in colour or

Officers, NCO's and me
form of some garment,

6.1.2 External pockets for
The pockets for dosimeters are inag

6.1.3 Some means of improving rubber
such as the Provision of sweat absorbent unde

pencils and maps be provided,
equate for any other gear,

gloves be investigated,
r-gloves of wool or 8l
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DaEE

TOTEM ONE

=__15%th OCTOMER .,

/’-‘ Range Radiation
Roundr l: yaras of%ilter
Numbe on Surface on removal

OT of wvis-
ible tail
mr mr
7403 On Surface 300 900
1
1/ 7505 Buried LOO 1250
1/3 18 n 200 290
73
' l/lo n 290 350
7415
1/1k
g TARLE II

i inserts
ds recovered for removal of film
Rounds

==Y
rks A
Ran n Sur
Roundr e - Recovered 22nd (GTODET
et ' Buried 1953
A /6 72L0
l n
85 e
3 "
1/12 I On Surface
’ 7390 "
d
1/2Lk Burie
e 729
1/3
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g1 ot Al |
ey 4 & :
d. e F e @ BLACK POLES.
) i B @ RED POLES,
% | S @ GREEN POLES,
° { ® @FRED  POLES

YELLOW

NOTE:-NOS. ABOVE REFER TO
SEQUENCE OF RECOVERY.

f ROUNDS DESPATCHED.

|AS RECOVERED|ROUND N°©

\

IMPACT AREA CHART

[ i/3.
o .

21 4.

22 io.
PHOTO SAMPLES.

3 iV24.
|5 2.
24 i30.

27 Ye.

& GROUPING FOR
TOTEM ONE.




300YDS.

14
oYDS.. o]

NOTE-NOS. ABOVE REFER TO
SEQUENCE OF RECOVERY.

IMPACT AREA CHART & GROUPING




CHECKING THE ANGLE OF PROJECTION OF ROCKET LAUNCHER



ON STORAGE ASTEA PROJEC
[~

THE T SITE.
CAs S IN E TEN TOR SIT
AN T

NOTE
) HEADS anD

FiNS

XIMATE
Y ROCKET. APPRO

ET UNEARTHED BEFORE REMOVAL. HOLE MADE B

ROCK

SIZE OF TOP OF HOLE 18 INCHES N
DIAMETER,

35



