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Tho average manber of neutrons emithed per spontaneous fission
by Pu?20 yms mossured in two wayse Tho first was by a coincidence
system in whioh the neutrons enitted in coincidence with individually
counted fLissions ivere ‘t-ietectedo The cecond method was to dotermine the
rte a‘t-; which neutrons were beipng emitted from a mass of plubonlwg,tho
rate of spentenecus f£ission in tho material having besn previously de-

termined, The results is 2,37 ¢ 0.5 neutrons/spontonecus fissions
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'la Introduchion

( The valus of - , the average ynumber of neutrons emitted por
fission, is woll known in the case of slow-neutron fission of Pu259°1
It is also of comsiderable interest to know whether '\) deponds on the
onergy of the neutrons producing fizsion. / This problem oan be abtacked
by vmy:iug the energy of Ghe reuvbrons used in the bombavrdments In such a’
cagse the excitetion of the compound nucleus uwndergoing fission is ‘

whore E, is the binding energy of the routron and T its kinedlo energye

E, is of the order of 5 Movand T has beon varied by e few hundred EKeV,

n
No change in -1 has been observed,

The effect of a moro drastic/change in the energy of exoitation
can be observed by comparing Y for sponbancous flssion of Pu40 ong VY
for slow~peubron fission of Pu®S?, fTho fissioning muclous is obviously
the same, bubt im the case of spomteneous fisslon the energy of exoitation
is 03 in the case of siow-neutron fission En or ebout 5 Hova

The high spontencous fisslon rete of Pu?%0 makes this experiment
poseible and the result is that

Wp =257 4 03 , whoreas Vslow = 2495 & 0405.
Honce it seems probable that thore ls e gmall difference in 7 , in the sense

that V for the excited nucleus is larger than U for the fundomental states )

rd

le Suydor and Williems LA 102 Y
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2a Colncidence Method

In this exporimont a flsslon chamber was placed inside a
gensitlve noutron detector and the coincldences were observed betwoen

fissions aud neulron countse Ther tho pumber of neutirons peor fiseion,
<) 1g given by |
2 = of(£oa) | :
whaere C 1s the pumber of coinsidence counts, f +tho number of fissions
oocurring in the flssion chawbor, and o the effioclency for dei;oot'lonr
of a fission neutron. This oquation holds if "\)C'i((l. This cordition
was amply sebisfied in these oxporiments,

The moin roason for using a coincldence system ls that one can
mininize the effect of the baokground of the neutron covntor.

In our exzperimental oconditlons wo have a béckground on the
peutiron countor of about 0,33 e/seo. The rumber of spontaneous I'iss}ion,
occurring in the samples used ln those experiments is about 0,0L3 per
gsaconds tho number of neutrons emitted per fisslon is about 2.4 and tho
counting rate dvo these roubrons 1s sbout 8 104 geo™l, It is oloer that
without a coinclidonce systom the oxperiment would be imposslble.

The background due to accidental coincldences is very gmalls if
the gate opened by a fission count stays open 660 psec, as in our ezporie
ments the probability thet an openlng of the gate be accompanied by an

" accidental ooincldence is

A

8450 x 106 x 0,33 = 2,15 =z 1074 U “{L
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Wo shall seo that the probability that an opening of the gatoe
is accompanied by coincidenso due to tho omission of <) neutrors on fission
"4 of the order of 6 x 1072, From these mubers it is sesn thot the
background is obout 1/500 of the offect we want to measure.

Tho sencitive noubron detoeotor in our apperatus oonsisted of o
cylindrical chamber filled with boron trifluoride, the boron of the come
pound being enriched with Bi0, 1 A sciemasic dlagram of the peutron de-
tector is shown in Fige. le Tho collecting electrode, which is e hellow
oylinder ooexial with the chamber body and suitodly insulted, forms the
sensitive cavity limbo which the fizsion chember was placed,

In order o have a sufficlemtly large rate of fiagsion it is
recessary to devise o chambor into which a oonsidorable amount of the highly
elpha-active plutoniwvm moy bo pul wlthout compromising e woll-determined
detection of figsion pulsess, Accordingly s smsll cylindrical fission
chgnber wes designed which would f1% inslde thg: eollecting electrede of the
neutron~-detectiing chember deosoribed aboves The construction of the fiesion
charber is showm schematically in Figo 2. I‘b ﬁms neoeaoary to moke the
chambezr a8 snall as convenlently possible in ordex that the copaocity detwoen
this chamber and the oollesting sleotrodo of the boren triflweride chember
bs ept at a mindmum ainoo any oapaocity ab this point is An pare)lel with
the output of the neutron-detestling cham’aar: and reduces its pulse slsge
accordingly. The chember was fi}led with coatinucusly purified argons

The plutonium in which the fisslons oocurred was depoglted on

four 0,005-1nch~thiok platinm ahsets of the same sieec as the Lrass strips

lo LA 108 i
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which wore ipn combact with the chamber body =ind aoted as the hlgh-voltage
elactrodess 20 mg of Pu contalning about 0.8 mg of Pu?40 wore used,
The surface coversd 1n esch foll wea ebout 556 am®. The platinum shogts were
attached 4o $he brass strips and in turn were covered with collimating sorsens
(a deteil of which is shown in Fige 2)e

It is edvantageous to cover the plutoniwm doposit with a collimating
sergor in order to minimize the offect of the fluctuating background of alpha
pexticle ionimablons The aotion of the collimating screen is a rather comw
plex one, but it 1ls easy to soe qualitetivoly that it will lower tho fluctua=
sions in o shallow chermber that operates om electron collectlon, as in our
caso. Namely, tho smalleost pulses obitainable frem fission fragments are
unaffeo'bed'by the collimating grid; or the othor hand the largest alpha
pulses, that would be produced by alphas going almos'brparalleﬂ te the source,
ars suppressed.

Without entering in a deballed discussion of this and othear offects,
direct oxperiment shows that the o.llmblg offoctive emount of plutonium nmay
be inoroased considerably by the use of collimating scresnss

Fig, 5 shows the operation of our fission chamber. The data are
obtained by putbing the flseion chawbor in s constant neutron fluxe The
mmber of fisgions per mimute is plotted versus offective amplificr sensi-
tivity with the argon gas pressure and collaotion voltages noted on the
graph, The oporating oconditions during our experiment were at blas 7e At
this digs 1%t 15 clear thet one will not rogister eny spurious fission,
simmlated by glpha fluctuations, The officlency for counting fission is
porhaps 0.7, but this fact 1s irrelevant o our oxperimente.

An over-all bloock diagrem of the experimenial sct-up is shown In
Pige 4. The colleoting electrode of the fiseion chamber was conected

APPROVED FOR PUBLI C RELEASE
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to the ipput of a lineer amplifier with a time of rlise of about 0.1 micro-
gooond and an effective resistanco~copncitonce dscay time of abouié 0.l
mieroaecénd. AlShough pulse helpht was sacrificed with this veluo of the
decay time consbant, it wes proved exporimentally that it offered greater
differentiation vetweon fission puises and alpha perticlo lonization and

' gave a sultableo platoaw ocurve as ghown in Flge 3¢ The oubput of the fission
pulse amplifier was commected to_a scaling end register oirouit, The dis-
oriminator of the scaling oirouit was arronged to feed a pulse to & colnoiw
denso olrcuit each 'bime a fisslon count was reglstored, This pulse held the
coinoidence cirouit open by means of e multivibretor for a measured time of
860 m:lcrox'seoonds,.

The neutron-detscting boren trifiuoride chember, in whlah olectrons
wera also collected, wag compacted to o linear amplifier with a time of rige
of 0.2 microseconds and a decay %ime of 20 mlcrosecondse The outpui of
thls amplifior was connected to a scaling olreunlt tho discrininator of which
was also arrenged to feed a pulge to the coinoldence circult each time a
neutron was detected, If the pulse from tho neutron dotector arvived at the
coincidence oiroult within 650 mioroseconds from the %imo a fisslon was
detected, "&he coinsldenco circuit fed a pulse to svill anoi;ﬁar acaling ard
regloter unit. The reasons for holding the colrcidence clroult open for a
oonsidereble time after the ocourrense of a flsslion will be disoussed lotere

In addition %o the throe ordinary mschanlcel zreglsters, a recording
nillisneter with en electronic driving devico was arranged o record on o
clook~driven chart the time of each coinoidense oowrte Uslng this arrengo-
| mert the random dlgtribution of coineidences with respect to time could be

mm&d.

~ APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

8¢

A ‘tabulation of the oxperimeontel data taken is given in

Table 1.
TARLE I

Tisslon coinoldenco neagursd C

counts, o countbs, C efficiency, e e
270 24 0,0268 895
504 25 - 0.0264 o4
607 31 0,0278 1127
46}, 36 0,062856 1283
640 45 0,0249 - 1807
502 28 0,0242 1157
498 25 040246 935
670 34 0,0255 1338
672 36 0,0259 1389
842 56 0.0244 2295
iz8 10 0,0252 397
684 39 0,0250 1696

6278 TEPEY

Column 1 gives the number of fimsions reglstered in a
certain time intervals aolun 2 glves the number of
coincldences registered in the semo time inberval;
coluan 3 gives the officleney of the neubron deteabton
moasured in the mawmer descoribsd in Section 33 coluwmn 4
45 the ratio of the mumbers in columpn 2 end sclumn S

' The dataz were taken over a period of seven days with an operating

time of 134 hourse
The munbor of noutrons emibvted on the avorage in connection with

spontaneous fission is given by

= $Cfe = 15241 z 2.36

This velue is subject to the corrootions and probable errors disocussaed in

the Section 3.
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8o Disoussien of the Experiment

Tho maln dlfficulty of this experimont is the detorminmbion
of vhe actunl efficlency of the boron trifluocride chamber for the detection
of a noutron emlited in conncction with sportoneous fission. Thig diffi-
culty arises primarily from the difference in enorgy spectra of the gpontan~
eous noutrons and the stendardlzing asourceose Experiments were made o dee
Sermine the effiofency using as primary standerd a oylindricel mass of
neturel metallic wranium and a rediuwm plus beryllium source as auxilisry
standard,

The auxiliery standerd wes used %o wverify the constancy of the
efficioncy of our apparatus during the runs. The maximm change of the
efficloncy observed was 107 of $6s normal value and these drifts were noted
and taken into ascownt in Table I,

The priméry stendard was uged to measure the abaolube efficliency
of our neubtron countier. A wanium cylinder 8.7 om long, 3.7 em in diemctor '
end weighing 1789 gr was ugede It was assumed bo emit 26,8 noutrous/scc
sorresponding to 15 ‘l)/kgr 820, We also assume that the efficiency of our
counter for sponteneous fission meutrons emitted by the two substances
1258 gnda Pu40 45 the eame.

The deborminabion of the efficiency was made by determining
8o “he oounting rate Cg (15804 o/m) of the auxiliary Re + Bo source
in a dumy chambor identical o our fiocsion chember; b, the counting rate
9, (18020 o/m) of the same source with tho dupay chember replaced by our
uraniws standerd, The Ro+ Bo sourco waz on the oconter of tho uranium
aylinder; c. The counting rate €, (56,7 o/m) of the uranium cylinder cbove.

APPROVED FOR PUBLI C RELEASE
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The efficlency e ig given by

Tuder the ldentical exparimental conditlons we deteormined alco the
counting rate Cg of our auxiliary Ra & Be gtandard in a conveniently
roproduoible position nesr the real fisslon chamber, During the runs we
cheoked poriodicelly this last counting rate and v:c; assumed that the effici-
ency was proportional to it.

Cs

5,04 x 10

Cther uncerveintles ontering inte the experiment ares stetlstios
in the number of coincidences counbed, C; the sbsoluto number of neuvtrons
emitted per unit time by tho uranium bleck uT_ea 2s & stapderd; systematio
orror arising beoause V s gregter bhan one; and an orror brought in by the
Pact that the coincidence ciyovit dld not stay ssnsltive afier the npoutrons
are enlitted for a time,: infinjitely long ocmpsred with the life time of slow
reutrons in paraffin.

The dotermination of € is based on 387 connts and is mecordingly
uncertain by 5 peroont., The muber of neubrons emitted per unit time by
the wanivwm cylinéer is thought ‘o be acourn.i;'e to 10 porcenta A correow
tion oan be made for ) being greater than ohe as followss

Let o Dbe the efficlency for counting one noubron, oS

moegsured by a stendard source.

Let py be the probablilty of gotting one count when m

noutrons arc oemitted within one resolving time

of the datector.
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fors
nz 1 _ H =9
m = 2 ngza-oz
n g 3 p3=Se-332+05

Beglocting e° eince o 1s & small numbar, the actmal officlency
for counting

2 noutroms 1s (20 - of)/2
5 neutrons is (B¢ = Be2)/%

end sinco we know <) is between 2 and 3 wo average the above

effioclency end got for e', the efficiency for ocounting noutrons

slmltanocously emitted in groups of 2 or 8§ such %hat 2 is 2,5.

' = e =~ 3/4é*

The averege offisiency o from Table I ia 0,02568, Subatituting
this value to get o' we obbain 0,026, 1) must be mulbiplied by
000266/0,0251 or 14023, This correction is obviously quite small compared
with other uneertainties in the experiment,

The correction needed for the ocoineidence olroult being open a
finite time can be estimated fram a knowledge of the half 1ife of thermal
neutrons in paraffin, This was measured hy Manleyl who found tho mean
1ife to be 205 miocrosoconds in an infinite block of paraffin.

The timo the coinoidenoes ciroult was sensitive, wvas 650 mioro-
secomds or 3,15 moan lives, 7Tho correction factor by which one has to
multiply the actual mumber of cbserved coinocidonce counts to obteln the
mmber of sounts which would be obtained with a gate of infinite length ig

1

or 14040

1. Physiosl Review 61, 152 (1942)
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12.

This factor is lowsred appreciably by the presence of the boron triflucr-
ide chamber which acts as an absorber. We have used 1,02.

From Table I the orude value of ) is 2.85. The correction
factor due to the offect on the efficloney of being groater than one is
1,02, The correction feoctor for the ooinciglence circult stayling open a
finite timo is also 1,02 This gives 1) w 2444,

The orror of this value is dus to errors in determination of the
efficiency, assuming that the standerd is known exsctly, probably 5%3 orrors
in ‘the peutron sterderd (ursanium) about 10%; error due to counting statlstioes
543 All togother this amounts to less then 135 percent so it is con-

oluded that this experiment gives a welue for '\) of 2e44 & 003,
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4 Direot Covifing fstiod °

In the second serics of experimonte Bhe hwimber of neutrons emitted

per unii time from e mass of plutonium weo oompared with the mumber of
neutrons emitted per unit ¢ime from e standard radium plus boryllium source
and a stondard mook-fisslon source., These sources were oslibrated by en
integral method snd by compariscn with primery standsrds. Thoy are known
on the hypothosis thet source #4% emits ¥ q/uocl. If this standard velve
should bo changed by futurs redoterminations, cur values of <) would change
in proportion, but the ratio ‘1)”/ “Votonr WOUld not be affeoted beceuse

also 35 dotermined with refercnoe to this standarde

slow
Tho number of spontanecus fissions occurring per unit time in the

plutonium was determired by counting the uumber of fissions ocourring in a
amall sample of the seme material, This was done by counting the figslons
from a thin foil in a regular sponmtancous fission enalysis as desoribed by
Parwell?,

The plutonium used in this eoxperiment wes in the form of a aylinder
1,76 om in dlsmetor averaging 0,65 om thick and weighing 29,86 grams. It
gave 7.84 /g seo = 5 peroent,

Comparisons with the stendard sources were made by using the sensi-
tlve neutron detector degorided in the flrst expsriment and by the long boror
trifluoride proportional aounter designed by Honson®,

In using the senaitive noutron detector for these comparisons the

gources wore not placed ia the center of the cavity as usual but were pleced

l, 8eeo LA 400

2, See LA 490
3, LAMS 66, Ae O, Hangon, Flat~Reaponse Neutron Detector.

% The source stroungth is not given in the manusaeript, G
JA 400 gives the emisslon of source 43:.&.3. 8:.9.5 x 1.0
with an acouracy of one percent, Edg : e’

n/seo,

s o

L]
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1
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out in the paraffin blook e% o dist'inw az- 12 o «from the oxis of the
charbere This was dono becowse measmwnes-sn- -bhé iya.raﬁ‘in block of
sourcos enitvting different onorgy noutrons showed that at this distvance
into the paraffin from the chamber, the effloiency was almost independent
of the nmeutron onergye.

The lopg boron counter was deglgned to have an effiolency inde-
pendent of the enorgy of the incident neutronss However, for the high-energy
noutrons in radium-pluseberyllivm souroces, the efficiency of the long counter
falls off considexebly being as muoch as 10 percent less efficient for radium-
plus~beryllium neutrons as for intermediate onergy neutrons,

The atenderd mock-fisslion source was designed o have a neutron
energy spectrum gimilar to the evergy spectrum of slow-neutron-ipduced fisaion
noutrons but this is an approzimetion only and the energy speotrum of spontan- -
eous noutrons may be slightly éifferent fram that of induced fission neutrons.,
In ow actual experiments we found that the ratio of the mook-~fisslon souroce
atrength to the Re Be scurce strongih messured by"che long boron counter was
1,07 times the same retio as determined by the integral ocalibrating experi-

This means thet the efficleney of the long B counter for mock-fission

monts,
neutrons 1s 1,07 +times the efficlency for Ra -i~ Be neubrons,

Table II shows in cclume 2 and 3 the ratlos of the counting rates
of the stondard sources to the counting rates of the plutonium button obtained

from the two detsstors.

TABLE 11
long BFg correctod corrected 1:z/xg oty BFg chember
counter  chsmber long countor BFg chamber 800 n/sec
ofF/Pu  60,2% 2 61,91  63.6% 2 T2e3% 160 5411 60 472k 47
Re~Be/Pu  15,2$0.6 12,5402 15.0% 05 14038 0.2 561} 61 5784 50

#NF' denotes mook-figeion source . °
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These orude ratios must be correciod because the plutonium button mul ti-
plies the spontansous neutrons due to fast-neutron fission within itsslf,
The multiplication wae estimated te be 1,06 by the theorstleal groupe If
the plutonium button 13 embedded in paxraffin as it ls the case when the
sonsitive neutron countor wes used muliiplioation 1s ineorecsed due to alow
nentron fissione An estimate of the muYsiplicetion factor upder our experi-
mentel oondltions used for -::zﬁe BFy chomber 1s 1,16,

The corroctions are then mode as followss

F/Pu 2 13.2 x 108 long countsr comparisen
Ra & Be/Pu = 1%5.2 x 1.08 x 1,07 " " "
MF/Pu = 61,9 x 1,06 x 1.10 BFg chember comperison

Re. + Bo/Pu 12.3 1,06 = 1,10 7 n "

91

In eddition another correction must be made because of the different
officiensy of the long boron counter for fisslon and Ra . Be neutrons
disoussed above, With these additionsl corrections we obtain the mubers in
oclumne 4 snd 5, Columns 5 and & give the number of neutrons emitted per
second by the button, according to the various systems of measurement and
calibrations. |

The numbers reported in the first & colwnns of FTeble II include
the uncortainties dus to counting statistlos; columns 8 and 7 coubaln also
the unceriainties in the abeolute cmisglion of the stendard sources. The
messured average number of neutrons emitted by the plutoniwm is 636 4 30 per
gecond or dividing by the weight of the buttor 18,0 + 1.0 n/gr sec. In
addibion o neutrons emitted by sponbonsous fission, some may be generated
by alpha varticles impinging on light-elemont inmutw.% in ﬂw Wmo

From chemigal analysis of geveral lots of plutoniup m?if:wd bhamioally in

the seme way as the sample used in this experin:ea:k, a8 &.mieant
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that about one neutron per gram second DAY 'bé due %o slphe, n reag'tionn.
This would moan thet 17,0 neutrons per gr second were due to spontaneous

figsion. Dividing this number by the muber of fisslons per gr seoond,

7+44, wo obiain a value for "() of 23 % 0.3,

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

[ 2 9 v 2 oy

‘PRE-AMPUFIER :

.. T -
v et i
. £
A - hoa ?
O . e e
et . AR P
. = s S
TS -5
h"" » S ':‘ :
P - i w
s | BRs
l' OES ¥y W0
(‘ : kp/f '?' Y
: .
: rF /,'.' T :‘l;;‘- 7,“;’
3 TR E R R
3 v l" 1
I
i j: - rf'; ¥
" PARAFFIN.
i

! o

: ' . e SRR -
| R 20

BORON TRIFLUORIDE NEUTRON DETECTOR

- F16./

APPROVED FOR PUBLI C RELEASE |




APPROVED FOR PUBLI C RELEASE

APPROVED FOR PUBLI C RELEASE

APPROVED FOR PUBLI C RELEASE

WRTIEIIE T

i e o copmrs e e e S u RSB PR NI L LT DI TTRIT et RERYRST TR @ E AT "
. ;1_) :)) ,-,,» ; ),’ ,,’ ‘ : ,,/‘,‘ ,‘ “ol 1
Yy Y 1) 3 Y N K EY ¥ s :
I T S S S R
' SRR AN TR
)1, »))1 : ):, T,‘ :,,) ,) 11: \‘.‘ y“
~ ‘ R 'k S
. 5—’ Corree /VB8E N
\ | 70 Gas fverrFrEe~ |
SartrLE DEFOSITS E R
, v COLLINMIATING OCEELENS
’ 77 / (Do77£0 LINES) S
FOL Yy STV EENE 000000 | . - o
. L._ < AN AN XSS S OSSES NS S SSNSSSN S S S SOSNSSS S TN S SO S OS SSARSSSISN, \\\L SSSSSARSSN AN ~ AN SN \ﬂ g \‘ :x
45’/6/455 AN S~ AN A AN SRS N S S S S SSSAN SIS SAASSTOS SYESS SIS S SSIAN AN SHNS N > < N ;
PR e e e e e e e e e S e o e e T - _ _— c’ogo'gcg N
/ OOO SIS TS AL WL T VA AN TOTX OOOO / :
=T SHEH z
CoypecTion o > e = B
JO ArrrLiFIER . WS ] TCL VAN
.» % ) )n AN A \\\CD\\()\\\ T " R 0, W . . W W . W . Y W W, WA . W WA WL W . 9 YT T TS TS SIS SISO R ORS < TS OOOO WR X ,
e o0 O : .
GLASS fﬁsaélraf ’/2 Oo"gﬁ__\-\'_\ SRR AR AR BB L AARAS SR G ARG R e T —'_‘\‘j\—-\-\'\_\ T W N W N L \‘:Y'C\)‘\oo—\c\)ea__\?//\\/‘//% |
! N
MX(/O//VT / AN S S S AN N N AR YRR SN TS SSSSN™ ~ \\}\x\\\\\\\\\\\\\\\\\\ AN Ii\\ RS SSAISSSSSSSSIY ~ s %ﬁ\
40000000 i 1
- J
L Corrre 7TUBE Lpy 355 7 IRCENE INSULATOLE Luvssere GASKET
70 GAS FURIFIER e _
I f16 &
: - 5 | F15810n CHAME ER
o I - ’ P
OOOO O-0- r\(: _ NS ScAacE ==/
0O 00 0000 000 /"
00 O 0 0 0 D, 00 =
O 00 00 0N O, 8
O C O OO 0O g C
O 00 00 0 ¢™
O OmO O _C c_o ‘;’/7‘( .
P00 P G Devitopes SECTION 0F COLLIMATING ICREENS WHICH
ST ey T
S N =) Covere FARTS ano Borw SIDES OF A5 Swonwn ABOVE.
O 2 C
0O 00 0O 00 TH/CHANESS OF SCREENS 025 INCHES.
Dparierers o= Hores I IvewEs (P37 02/44/
MATER AL D BRASS |

AFTPRO\/ED FOR PUBLI C RELEASIé

APPROVED FOR PUBLI C RELEASE

APPROVED FOR PUBLI C RELEASE




APPROVED FOR PUBLI C RELEASE

¥
M

¥
J

-4
E-4

o400
]
Glms e

B PR S s

o
T

A “, y | , BRI

S i : g .

, JUETIN FRSSY DURNE FISNS S B5 . B

R T D 10 BB =t ®

| SR N B 4T a

SESESSEUR FERSN NUEDY EBRY SEERE BESS: g R I T
0 L G K-
R i <]

R

P

i
|

v

i

 FiSSICN_CHAMEBE
e

TOR PATERTIAL, | B0 OIS

v
CAMEER FltEES

-~

v
Sy

w3t -An

,{5

T w : " I
S - SIS SRS SRS B r ke pwan] end aok ol gdi o Lo ‘~ : . .
w DR . P : a e o :w. ml« . P W : Pl i
Lo e , Pl | o a2 et w, . s :
O -t + it = It 3z 0 £ PP SRR S SN SR S S I.:!ﬁ.i -
; . +1 S > ._.m =z ‘,_.M.v. anl od” o 4 w ,h
P qo e FREN0 FETRERETUI DRICE SUNEY FUUES ST . O T S
T s T N R o SR
{ : : : : AT _ :
b cde i Lk I SR I SIS SO S
M I R _
(LI S D AR S 2 I S DO RS S - o
| ‘ % S S A T M} . w
e e R o o A SRt
i : o . . l ooy .
EUS S S U DU RS R SR UV SRS BN S U RN N F b |
_ R T , E i
. : 1 H i ! i
SRNIEER. , - -4 - o o
| ] I RN w - T w ! “
SR . M o ; i ;
: S S UOUEE SR RO B : "
Shi SRt B _

00

-

]

e «:%

Vi

,,i.
¥

OIS P

Lo

,m_,_..sv

4
<
o

APPROVED FOR PUBLI C RELEASE



W

[

Fission
Chamber

Pre amplifier

APPROVED FOR PUBLI C RELEASE

Al citer SCQ!’M? crreutt

| DI‘SCfimmaTor§

B

o

; VolfaoeSuppl\, !

EFz

Chamber

Pre amplifier

& seqie &

COH’)CIU:_V}! e
Crreuit

Scaling.
Circurt

Gate +rme
650 k50l

Discrirm ]

Amgifier L
Scaling Qriust

D Sofih ng

& 5caic 8 I

BSOS L8 TS

s j/sfer

Ceuiiznce Con it

o

t

Ll b gea
ATy
s 3 e
Howetran Counts

l

Yoitage Suppiv
3gn0 V. DC,

H} 3 |
b |
15 @ |
I @ [
H] »
1o ¥

L?:_ M m)j:z. ?_J

DIAGRAM  0F ELECTRGNIC APPARATUS

APPROVED FOR PUBLI C RELEASE

—\

L

Recorair g mulliamyrer

] a
1] a«
au [l
« [0
naaen
[ [
veagen
[T
[

-

T‘Ill'wl

llllll‘

[T |
i [
e
LRI ]

1
[ ] °
[}
i* L]
.Ih ]
puloe
@
L]
LN I ]
2ud e
o [3
L4 n»
o Ld



Ll
0
—
|
vd
®)
_
oa)
2
o
&
LL
0
M
o
o
<




Ll
0
—
|
vd
®)
_
oa)
2
o
&
LL
0
M
o
o
<




