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FREFACE -

The purpose of this menual is to give the apprentice surveyor

& Wbrking'knaﬁlﬁﬁgﬁkaf the types of radietion encountered at Osk Ridge
National Laharataryg tolersgncses fcr'different;typas of radiation, instru~
ments ugad to measure the warious types of radiation, brief calibration .
procedures, what the instrmaen%s ‘are designed to do, some of the conmon
ma?}.functiong of the ‘instfuiaents . and methods used in counting air and
smear samples, It does nobt purpert to give complete definitions,
deseriptions, and diesgrams, and for such the reader should consult the
proper suthorities,

- It is not the purpose of this manus] to endorse any specific
type of instrument for radistion survey work,
| Grat&fui scknowledgement is made to F. &, Markli for his
asgisbante on cireuits ang descriptions of operation of instruments;
to Jd. T. Sutherland for the procedurs for prﬁcaasihg,air and sresar
samples; end to G. G;-ﬁérliﬁk for his work with photographs,

- The writer wishes to thauk R, 8. Thsekersy and his ntaff for

editing and proofing this menual, -
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INTRODUCTION TO HEALTH PHYSICS PORTABIE SURVEY INSTRUMENTS s

This menual is eonverned with the types of portable survey
instruments used nt Ok Ridge ﬁatiaﬁai Laboratory nnd what they are
’defsigned to duoy  However, befors presenting the inmstruments, we would
like to discuss briefly the types of radiation with which we are concorned,
gomz of the terms involved, snd the tolerances for the differont types
of redistion.
T Types of Radintion with which we are mainly comserned.
fy  Aliphn
Alphe ¥uys are parti clos that carry positive charges snd have
been identified as the nuclel of helium utoms, or two protons
and two noutrone hold together exﬁremel& bightly; The slipha
particle hus & mass four times that of the hydrogen atom anﬁ
o charge equal to bub elééﬁricaily'appasite that of two
clectrongs Alphs particles mey have velocitics renging from
noarly 0 to thy order of 2 x 107 om por sces As they move
through alr thoy produce lonizetion by knocking electrons out
of ntouss Bnch susccessive collision roduces the speed of the
particle until it is no longer shle to produce iams;fl} Alpha
particles have definite renges, the range depending upon the
encrgy of the porticles PFor cxemple; in air wdor normal
conditionsy mn alphy particle of 04 Mov has o runge of
0417 ome &n alpho particlc with sn onergy of 5.0 lov has a

range of Su48 ﬁm,;{z}



Be

Beta | , ~h
Bsta rays 2% 5 5 part;cles tn&t aurry negataVe chargca, and are in
reality hign spced ml@@t?ﬂﬁoq They hove vslocitles rangang up
to OgQQ th&t Qf Zlght. Bet& rays are much more panetratznp
than alpha partialas. Mora than the tipha particle, the baba
partlule (due to 1ts light er mags ) deﬁiates from its path wiﬁh
e&ch scxlxsiun,gl} Beta partzales are omitted from o given
zsotope wmth energies rangzng ccntxnagualy from nony O %
maX¢mum ere rgy aharaeterxatla of the isetoprs There is &
fal ly defxnxte nath }angth assucxate& with auch energy of
bata ruJ¢ anee mogt of the paths arc not straight anﬁ only
few rays are em;tteé thh the meximum enargy, very fow
partlctes wmll reagh the theoratlaal mﬂximnm range for the
gource in quﬂatlen, ﬁa the bet& Barﬁicle slows dawn, more
ienxtatxan 38 yroducad par unik path icngth until it reaches
a POlE%'&t‘Whlch it iz no' longer ocapsble of_prgdueing-ieni~}
satlana In azr, undar normal cunﬁitiens, & bote p&rtiﬁls of
méxxmum‘encrgy 0.2 &ev hae & ronge of 37 om. A bets partlcle
of" maximnm CHOLLY 2.0 ”@v h@s 3 range af 840.cm, in ulr, under
normal canﬂxtions.(z) A

Gamma

. Gonme rays are eiectramagnatia radiations of th& sams cherseter

2 X*rays buﬂ extond $o muah.higher frsquennzes.il} The fres

queney of the gamma rays is go high»thnt they are bost undere

stood by consxduring them,as qu?nta of BnorEyYs The gemms vy
(a ray ef quanta} hag three types cf interaction Wzth matter
whirh,m&kes its detectxcn r@latiV?ly simpla.(s) The threa types

of 1ntera¢tinnvareg

4
L
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1. ?hﬁ@égi&gﬁri¢ effggt:* tha_qngn wn transfers all of its
H. ‘energy to an.qiaQQrgn;Qf‘an_gtam, ﬂatanﬁes‘it_eampietely,-
an& gives;the aleqtrcgzginetia énergy sgual the energy
of the_guantum~lc&a the hinﬁing onergy of the eleetron in
the atom (3} The iomization Predused by-tba photoslestron
_is de tect&birf
2 Camptnn offect - whan the quantum of energy collides with
‘. an velegtran‘;t wxll‘pragaatstha eluctean in the general

direction af tho qu&ntum\accarding to the arda{g;«'rules af

~,1mpact and defleot o now Quantun of lower enorgy, In this
w&y'the rocoil clectren con asguire endugh &ngggy to tonize
and ‘bé detectod, |
3, ?air proﬁucﬁionj* the goamms quantum is_trangﬁarmeé.intg 8
} peir of p&rtlcles, bhe partzclcs h&vmng tho same maas but
a;;posztv charpas (eleetrmn, pom‘tx‘g 1}¢ It is the iﬁnizafhiﬁn
coused by thesc particles that muy be meagured, {8ce
Atomlc Phys%ca by Semat for diseussion of pg;r-produatian}r
Paiy preduetion,gcauunts for only a smal 1 p&r§ af the
enorgy loss of low snergy (none bhlow 1,2 Hev) BomS rays,
4 bosm of ganme. rays loscs int@ﬁsity-axQQn@ptia;;y aloug
its path and so ig not congidered to hove a limit Of IENZG.
However, one frequemtly scomsiders its haifsghigknesa which
ie the thicknvse of the medium raguired to reduco the

intensity to one-half,
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Heutron

The neuiroh is an uncharged particle with & mass slightly greater
than thet of & protén“* afamia weight 1,0089. The fast neutron
daaé not produce primary ianﬁzatidn but may be detested when it
coilides with nuclel anﬁ;im@art&~anergy to theme These moving
nuclei, provided they have sufficient energy, secondarily produce
tonigation which is debectables 4 fast neutron mey give up
one~kalf {this is the aversge) its energy to o hydrogeﬁ ﬂuqlaus s
piving rise ﬁo a‘praton whoge vonge will messure the energy of the
originmml neutron, Slow neutrons may cause ﬁuc}aar resctions which
give rise to fast moving provouns, al@ﬁa particles, or gpamma rays,
These seoondary raﬁiaﬁicng-ﬁan-then be medsured in the appropriate
way and this ﬁata'wili-furnish:consi&erable informstion sbout the
slow neutren flux. 4 veam of neutrons 1&3&3 energy exponontially
along its path srd g0 is nobt considered %o hawve 8 limit o its

ronge. As with the germa rey, the half r#nge is {reguently useds

Hewtrons are grouped into throe catepgeries sccording to their

enorgye These arct  slow neubrons 1740 sv - 10 ev; medium, 10 ev =

0.5 movy fast noubrons, Oub mev » ups

Inverse Squere Low

Since a point source pmits gamme ravs equelly in all dircetions, fra-

quent use is made of the inverse sguarc lsw. The lsw, nogleeting

absorption, is that the rediation ut sny distsnce from the source is

inversely proporbional to the sguars of the distance from the source.

For sxemple, if & geome sourcs produees a rudiation of 10 mr/hr at

4 Poet, ot one foot there would be s intonsity of 160 mr}hﬁ,
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R

Inverse Bquare Law {cont'd)

Problems A gomma sowrce reads 40 mr/hr ot 8 feets Yhat should be the

intensiby at 2 feet?

Selubions 40 ¢ x ¢ ¢ 28 H 8¢

4 x 3 2580

X

e

640 mr/hr intensity at 2 foot,

In teking messurcments with an instrument, such as the Cutic Pie, it

should bo noted thet thy offcctive conter of the chamber is not miwsys

the game as ths gecmetrieal-canter of the chonmber,  The offective center

is somewhers between the central electrode and the outside of the

chanbey nearest the souwrcc. This offvet is insignificant unless the

sourde is within soveral chember dicmeters distance,

Some Terms Commonly Used in Rediation Survey Work

Ao

Ba

Curie

The vurisc was originally defined as the smount of radon in cguili-
brium with one grem pf radiume  Sines it is difficult to isolete
& given mass of radium or raden, fnd sines the torm has been
applied to slements other thun radon, @ more practiesl definition
of the cufi@ hos bucn established. ihi$ definition states that o
curie is thet amount of substence which zives a rote of 3,7 x 1010
disintégrations of o given kind por sceond, |
Roentgen

Thy rpentpon s the quantityfof X or gamnpe radiation such thut the
agsoeinted corpusculur ami§sianj{gea¢néary sloctron rediction) per
0,001293 grame of air produces, in air, iong earrying one ssu of

guanbtity of alaéﬁrieity af aither &ign¢(4}



111, Some Torms Commonly Used in Redintion Survey York {cont*d)

1v,

g'. Rep

‘ = (ra@ﬂigen~quivalﬁnt physical) may be defined ag the doss

s s e rﬁsu}t in the dissipation of 83 ergs per

grmm.ﬁf_tissugéiaj

By Renm ’

| The rom (roantgen ﬂ??i?ﬁlenﬁzman),is‘thﬁt smount of radiation which
will produce the seme damege to par se b r§6ﬁtgan e
f&diﬂtiag;

Toloranse {Maximum Pefmissibletgxgasuféi

The tolerance levels wetnblished ak Ock Ridge National Leboratory sre us

4 Ollmgg(g} o

Type Rudistion Roentgons Rom Rep

_xfr#? - | ; :-a?l o 0 01
Gamne 5 Q,i : 0.3 ﬂ;l
Bets 0;1 0.1
Frgt Neubron k | Q?i 0«02

Thermal Noutron | 3}1 0,02 to Ol
Alphaw | . oa s
*NOTEs  Adphn CﬂﬂSiﬁared'erm‘&ﬁ&nd@aiﬁb of intornal effceets only.

The maximum permissible level for nlohe emitters in the atmospharé

has been tentatively set a£ 3 x 1@‘1} pafb§f The maximen pormissible
level for bota-gamma {without mosk) is considered to be the level
equivalent to 108 Pﬁfbc of &if, The tolersnces given ara the maxirum
permissible sxd ench individuaijshoﬁlﬁ strive to keop his exposure to

o mnimnn,
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Radium Stondards '
Hedium, in oquilibriuwm with its short-lived decty products, is uscd as
8 standord in the éa!ibration of partablc survey instruments at Onk
Ridge N&tiﬁnalfiahoratary; The sources used a0t present sre eacloged
in one mn of platinum, To determine the sbrength of the source the
following cquation is used:
5 s 8,98 (1 - 0,13 £) ¥, whore

5 is the source strengh, meusured in roentgens per hour ot one oW,

t is the thicknoss of thbfﬁdtinum:filﬁaf; mensured in mm, and

Mie the moss of rndiwn, rsesured in»miliigramsl
For oné mn of plakinum filter (6)

S 2 7.8 1

Deteotion of Radicnctive Materials
The fo}icwing‘ié‘a 1ist of the portable survey instruments used at
prosent at Oak Ridge Betionel Loboratory and the type of radintion esch
will moasure or deteot,

Cutic Pie = reasurcn betn and gomm,

Zous = mESSUros aiph&; betn, snd gamme,

Zeuto « peasurcs alphsi

Fish Pole Probe - measurcs betnegareo of high intensitics,

Lauritsen Eloetroscope = monsures beta and garma .

L&n&sverk Electfnséope ~ pessures slphs, beta sng gorme,

Tilkie Sqﬁexwkie ~ detoots bota and garmn,

“nlkie Trlkie = detoobs bots and gormitt ,

Yialkic Poppy = detocts alph—u;

Victoresn 268 « detects snd messures hetw and germa of low intensiﬁiegs:j

Bockrnn » measurse beta and gormn.




¥i. Detection of Radiocsckive Materitls (corxt‘, ')
Boren Coated Bleetrosuops -« mensures thermal ﬁauﬁrong_»
Chang ond Bng = measures fast n-eutrozig,

NOTE: The metsurements Tor alpha and beta are for ionization
currcnt only, Nome of ;*I:.hej portable iﬂﬁ_str_umams will give
us values of alpha -and-béﬁa in rep/hre

Reforences
1. Physics = Bousmonn - Slack
2y Lecbure 11X - Units and anﬁrx}m_ﬁts for Measuring Radistion -
Ko Ze Morgen
B¢ Applied Nuolear Physics - _Pczllam‘:ﬁt and Povidson
4-«5 Lecture VII = Honlth Physics - K. Z. Morgan
“Bs  Health FPhysics nnd You - {Hoolth Physice Hundbook)

*6, Dbsto on Bodiuwm Bourses = F. lestern
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POKTABLE SURVEY INSTRUMENTS - CALIBRATION AND USE

Cutic Pig

Fiskh Pole Probe

Zous {»"'K,,ﬁ « J survey retor}

Zeuto {~survey meter)
Beckman
Leuriteen Eloctroseope

Landsverk Electroscope

84
9.
10
11y
12,

134

Haikie Telkic

fadkie Squowkie

Victorcon £83

Talltie Poppy

Chong end Eng

Protegircter

N

Bven the casusl reader will notice the oddity of memes for rany

of the sbove instrunents, There is no technical gignificance nttached to

these numoss During the enrly period of the stowle cnergy progrom, mesnings

less norws wers given to the in&truments‘fcr"sacufity-reasanﬁi Althéugh the

instruments cre re longoy classificd, they still sre known by their origioal

NEMC 4
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CUTIE PIE

The Cutie Pie is o swall, lightwoight, portable, pumm: measuring,
bobe indiotting, survey instrument with an ionization ghorbor coupled to B
balonced bridge oircuit ubilising an ulectromster tubo (VE3Z) os one oy of
the hriﬁg.é. she padintion through tho shepbor ctuses an {onization currend
to £low through sevoral high value resistencoss By mesns of 8 selector
switeh, the vnltnge drop agross one of these 1s epylicd to the grid of e
olectromoter tube, unbalancing the bridge amd thusly producing & current in

a microwarmobar.
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CUTIE PIE

I.

II.

Use of Instrument
A, Vhat the instrurent is designed to do.

le Measure, within 10%, hard gorme radiation (no beta present)
between tho intensitics of ~5 r,:r/hr end -~10 r/hre

2e Meosure the ionization current due to soft garma and/or bota
radiation, In general, the accuracy of the beta ionization
measurement will increase &s the energy level of the betas
increases,

NOTE: The purpose of the "open window® reading is to determine
whether or not beta radiantion is present.

Bs Uhat the instrument is not designed to doa

1. Accurately measure recdiations of intensities 5 mr/hr or
> 10 r/hr,

2. Memsure rep's of beta radistion, (DPifferent instruments will
show a wide variation in bete scnsitivitye)

3, Measure alpha radiction.

Ce Foctors affecting proper usc and interpreiotions
l. Proper werm-up tinmee (30 scca)
2. Propoer zero setting.
3. Propor distance of instrument from sources
4, Type of radintion being recsurcd,
5. Low sensitivity to orientation,

Calibration

Ay Sources = 27.03 mg Ra source
700 m¢ Co source

B. Calibration cycle - three wecks

C, Pre~calibration chock list
l, Chock for radionctive contamination.
2+ Chock dial functions,
3, Check batteries,

4, Check for othor possible faults,
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I, Calibration (cont'd)

De Procedurc

1. 2Zorc on Mzero set” and do not zerc on any of the sonsitivity
positions.

2, 3ot on 109 position, which is least sonsitive, and proceed
gownrd sourcc, storting st the 100 rr/hr position, Record

mr/hr and microampere data for range of scale.

3¢ Seb on 1010 position, sterting at the 5 mr/hr position and
proceed o8 obove,

. 1 ‘pa . = .
4, Set on 107" position, starting abt the 5 mr/hr position end
procecd as abOvVe,

B, Jalient Pactors

1. Turn instrument on five minutes before calibration to acllow
plenty of "™warm-up® vimc,

2. Plot at loast throe points on cach of the sensitivity positions,

5, Always cnlibrate with instrument cricnted to give the raxirm
rofdivig.



SOME POSSIBLE MALFUNCTIONS OF THE CUTIE PIE

TITH PROBABLE CAUSES

Y. Hil3 neb zaro
Causost
e T V. batbarics &a~hmt‘h&ve sare voltogas
b. Resistors on both sides of zerc potentiomster not balancod,
e 22} ¥, betbory down.
de Filament buttery dm,
2s Heedls fluctustos
ﬁauseéz
., Insuinfﬂr in book of ionizntion cherber dusty or d§rty.
te A bad commpetion unywhers,
te A ﬁighvvﬁiuﬁ-rasistor opene
4. Resistor dirty or tube dirty.
“e¢ Burned wax,
%« Rends pff scala
Cnusest
fiv Stud.momnting ion chanmbor groundcd Lo onseo,
b« Corroded of dirty connectiony |
‘6s Onc of resistors Eéd;
de  Bad switeh on potonblomctors
4. Will nok zerc Qn.sansitivity;séalﬁsg
Cnusasy

6o High walus rosistors bads
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CUTIE FIE (CONT!D)

be Tube bise may dbe baﬁg_
ts Dirty insulntoer ot aﬂ& of ion chembers
5, Nesdle goes below zera
Cuuses
‘ &a Tube burned outy
6s Indigates reaéing_w%én:né-rdﬁigtion is present
Causess : |
oy Conteminution of ins%iumeﬁ%,
by Light gotting into chombar,
s; heahanlaal balonge of mater.
7+ Reading is less thon sna#n raaiutzan.
Causess |
fiy Insﬁrumgnt gréﬁndéﬂ“&% Wwéng~ﬁl&¢9t -
by Bhubor ond box gzvzng slga Ié_éf_qppaaitﬂ polarition,
gy Needls on metar ﬁticks.

8+ Change of zors set in chanwing pasitian of instrument from hordzontal
0 vsrticle
Caugses L
e Hechanieal brulanse of metor,
>34 Neodle drifting | “ |
Couseor
te Botteriss gotbing lew,
The Cubic Pic is convenient to use to obbuin the relative mignitude of

rodiction, It ig not ny seourate ng Blectroscops under normnl
econditiong, o :
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'.ﬂmr ss TSST&Q




~19+

FISH POLE FROBE

fhe Fish Pole Probe is sinilar to the Cutie Plo, excepl

that the Fish Polo Probe has the chember 6t the end of a pole, or rod,

and resds much higher imanﬁltws‘bhﬁﬁ ﬁaﬁﬁtma’ﬁw Plew
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FISH POLE FPROBE

I.

11,

Use of Instrument

A, That the instrurent is designed to do,
1. Measure, in order of megnitude, hard garme radiation between
.~ 5 r/hr and 20 to 100 r/hr depending on sensitivity of instru~

rnent used,

2. lMeasure ionization current due to soft gamme and/br beta
radiation,

B. "/hat the instrument is not designed to do.

1. Acc;;ately measure radiations of intensities less then
5 r/hr,

2. Measure rep/hr of beta radistion.

3+ Measure alpha radiation.

C. Factors affecting proper use and interpretation.

1, Proper warmeup time. (30 seconds)

2. Proper zero setting,.

3. Proper distance of instrument from sourcc.

4. Type of rediation being measured. This instrument does not
have & window to help differentiate between beta and germa
radiation,

5, Low sensitivity to orientation.

Calibfation

Ay Source =~ 2 g Ra sourco.

Be Calibration cycle - threc weeks,
C. Pro-calibretion check list,

1+ Check for radioactive contoninetion,

2e Check batteriess

3. Chock dial functions,

4, Chock cord commections,

5. Check for any other discrepsancies,



FISH POLE FROBE (CONT'D) «21~

D. Procodure

le Zero outside of any field of radiation. Instrument has only
one sensitivity position,

2¢ 3tart at the & n/hr position nnd procced toward the radium
source until an "off=scale" reading is obteined,

Fs Saliont Factors

1, Turn instrunent on five ninutes before calibration to allow
plenty of "warm~up® time.

2+ Plot at least three points on the groph,

3¢ Always calibrate with instrument oriented to give the meximun
readinga.
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The Zous i & nﬁﬁzm sxzed 11 ghtwexght mrﬁabi@ aur«my instrwwnt

*uullizxnv B 1aﬂlzat10n chambe

side of the. ahamber. The ianiwtion & :-'ﬁﬂr‘ is nouplcé to a gruﬁ of ons

“ __.:Wa srms of & bridge

an mbalama nx the bridge whwh iy iﬁd .zri:efi on the mmroameter‘ Tho

;mst.rument is equippezd with & p}.a,stic shield over the xﬁndaw i’or filtering

ut beta radmmon ami & ’c:nin almnm scraan far sarcenzng oub siphs
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ZEUS w23
Ia Use of Instrurmcnt
Ae ‘hat the instrument ie designed to do.

Be

Co

1. Measure, within 10%, hard garra radiation betwcen the
intensities of 5 mr/hr and .~2 r/hr,

2. Measurc ionization current duc to soft garma and/or beta
radiation, (Reading for beta and soft garme made with
plastic window open,)

3, Measure ionization current due to alpha radiation. (Reading
for alpha made with both windows open.)

“ihat the instrument is not deeigned to do.

1. Moasure rediations accurately of intensities less than 5 rr/hr
or greater than ~-2,000 rir/hr,

2, Neasuremreps of bete radiation. Differcnt instruments will
show wide veriation in beta sensitivity.

Factors affecting proper use and interpretation.
1, Proper warm-up timc., (30 scconds)

2+ Proper zero setting,

3. Proper distence of instrument from source.
4, Type of radiation being rcasured.

5, Propcr position of windows for cach typc reasurcment.

11, Calibration

Ao

Sources « 27,03 mg Ra source

700 nc Co

Alpha Sources
le 4,000 d/m 4y 42,128 d/nm
2. 13,180 d/m 5, 85,000 d¢/m

3. 22,306 d/m 8e 169,000 d/nm
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By

o

Do

Ba

Colibration eycle - threa wotks
Prowcalibration check

1a Check for contaminntion,

2, Choek batteries,:

3e. Chook dial functions.:

4 Chock for sny other discrepancics.
Pz{‘oceé@g |

is For gamms - Re and Co sourdos

a, Zoro on "gero sed" ard do not zers on any of the sens1tivity

positionse -

ba Sect on Xlil]pasit‘jn-thiah.is lenst sensitive, and prcc&ué
taw@nasnuroe; ata:'ing at the Iﬁs»mr/hr position.

ce Set on X4, the ncxt'sensx ive positxon, and proseed
toward radiun acnrna, ata“-;ng at the S-mrfhr positions

ﬁ,-ESGt on X1, the most senaiﬁivn position, and preceaé
toward radium sourcs, starting ot the 5 wr/hr position.

Zp For almh& - ﬁ&ph&-souﬁaaﬂ |

n. Zero on %gero sﬁt“ and do mot toro om eny of the
pensitivity scalasa - :

b. Sot on X1 sealc snd rood in succossion the abowe alphs
SOUrCUsy

sy 8ot on X4 snd read inpsuﬁaﬁsﬁion'the above alpha sources,
Salient Fastors

1. Turn instrument on five sinubos prior to oulibration to allow
plonﬁy of worreup btinc,



zEUS (comt'p)

QLR KT | - 5*

Be Saliont Factors (comt'd)}

lcast 3 points on cash of the sonsitivity positions,

2o Plot at

3, Alwoys calibrate with instrument orionted to give the maximum
 yeadingy -

44 Take gamva readinge with both windows closods

11I. Refeorences
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SOME PDSSIBLE MALFUNCTIONS OF THE ZEUS

“ITH PROBABLE CAUSES

bp bt

Battery is down = I&%.vglt}poténtial betwean grid of one
tube and plate of znothor, ‘

Dirt on high value resistor.
Dust on swiiﬁh deck in tube housing'bﬂx.w

Contamination of instrument.

Neodla Pluctustes

Causosy

&.'

by

Causen,

Bo

b

Ca

Causes:
By
Ce

Readings

Cauness

B

H & )

“ Open high walug resistor,
‘ Dust or dirt on insulator,

Heads of £ sonle

Tube burped oute

‘Possible high contemiration.

Zero on "zerc set™ but not on sensitivity scmles

Low battery,
High valwe resistor bad,
Insulsator had,

less than known radistion

CBrd tubos,

Battory low,



: 6#

Fi1l not rmove off zars
Causes

‘8 Both tubes are bads

2T
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ZRUTY

The Zewto is essentielly the same typs instrument ss the Zousd
The Zeus is calibrated for alphs and garme; the Zuuto is galibrated for

a lph& 0!71}’5
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ZEUTO
I Use of Instrument
he 'ihat the instrument is designed to do.
le Heasure ionization current due to alphz radiation.
2, Give readings which are reproducible within 10%.
B, Tihat the instrument is not designed to do.

1. Measure beta and gamma radiation. The instrument will give
readings in presence of beta or gamma radiation but this is
an undesirable featurc., It is not calibrated for these
measurements,

2¢ Measure accurately alpha emitters below~~300 d/m or greater
than 80,000 d/m.

C. Factors affecting proper use and interpretation,

1,
2,
Se
4o

S

Proper warm-up time. (90 scconds)

Proper zero setting.

Proper distence from source being measured.
Type of radistion being meesured.

Distribution of active material being measured.

i1, Calibration

Ao

B

Sources - alpha emitters

1.

2

Se

4o

- Se

B

4,000 d/m
13,180 d/m
22,306 d/m
42,128 d/m
85,000 d/m

169,000 d/m

Calibration cycle « three weeks



ZEUTO (CONT'D) «30w

111,

C. Tre-calibration cheek
1, Check for conbamination,
2s Check batteries,
32 Check dial functions.
4, Check for any other discrecpancies.
B, Procedure
¥
1. Zero on “on" position, and do not zero on sensitivity positions,
2. Set on X1 position and read in succession the above alpha
- Sourcoss
3, Set on X4 position and read in succession the above alpln
SOUrces.
E. &zlient Factors )
ls Turn instrument on five minutes prior to c¢alibration to
allow plenty of “warm-up" time,
2, Plot at least threc points on each of the sensitivity
positions,
3» Alwaye take readings with minimum distance between instrument
and sourcsay
Referonces

\
bl ]

MDPC ~ 117



The cireult of thau&euﬁm~is.vmrv.aimilar'ta that of the ZOuu.Th

Cormen m&}funntxons are cbservabTe‘ The 3au¢e Has only tﬁo Yengest
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BECKMAN SURVEY VETER

The cireuit and oporation of the Beckman Survey Leter is

similar to tho Zous, The Beckron is not calibrated fer alpht radistion.
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BECK!4N SURVEY METER

Ie

iI.

Use of Instrumcnt

Ae Tihat the instrument is designed to doa
l. ifemsure, within 3%, hard gamma radiation between the
intensitics of less thoan ] rr/hr end 2,000 mr/hr.
2« Measure ionization current duc to soft gamma and/or
bete radintion,
NOTE: Provides window to aid in determining type of radiation
being measurede
Bes That the instrument is not designed to do,
le Measure radiations of intensities greater than 2,000 nr/hr.
2, It is not calibrated to measure rep/hr of beta radiation
and different instruments will show wide variation in beta
sensitivity,
3. Measure alpha radiation,
.C. Factors affeocting propcr use and interpretation,
le Proper warm-up tire., (30 seconds)
2, Proper zero sctting.
3+ Proper distance of instrument from sourccs.
4e Typc of radiction being nreasured,
Calibration
Le Sources ~ 27,03 mg Ra source
700 me Co
B. Cclibration cycle - 3 weckse
Ce Pre-calibration check,

. le Check for contominations

. 2+ Check batteries,
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4, Cheek for apy other discrecpancies,
D, Procedure
1, Turn selector awitch to "wait® for 20 scconds,

Zs Turn sclector switch to zero and adjust necdle until it
stands at 2ero.

3. Set on "2,000% position, the 1awst scnsitive, and procced
toward source, starbting at 100 mr/hr position.

4, Set on M500Y position, the sccond sensitive scale, and
P

roceed tov rd radium sourec, starting at the 100 rr/hr

5¢ Set on "200" position, the third sensitivity secule, and
procecd toward radium-source, starting st the 5 wr /hr

6. Sct on "50™ position, the fourth sensitivity scale, and
procecd toward radium source, starting at & rr/hr position,

7. Sct on "20" position, the fifth scn51t1v1tv scale, and proceed
toward radium source, sbtarting at b nrn i pOﬂxtlon.

Ee Saliont Factors

1, Turn seclector switch to wail position at least one minute
bofore calibration with source is begun,

2. ‘here possible, cslibrate at bemperature at which the
instrument is to be used.

3s Allow =2t least 15 scconds for neecdle to settle before
recording rooding.

4o Plot ot leest 3 points on each of the sensitivity scales,

5 Alwaye calibrate with instrumcnt oriconmted to give the
m<»ximw:x ro -4.(} J.nb ®

I11. Referonces

4L, Backrun Bulletin 177, "Instructions for Beckmnn lodel MK-Z
Radiation Meter',



BECKMAN SURVEY METER

Scales:
le O to 20.0 mr/hr
2, 0 to 50.0 mr/hr
3. 0 to 200,0 wr/hr
4, 0 to 1,000,0 mr/hr
§¢ O to 2,000,0 mr/hr
Instrument is similar to Zeus except not calibrated to read alpha,
HOTE: QReaction time is very slow. Allow a minimum of 30 seconds

to warm upe In reading wait 15 scconds before taking
reading ¢
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ELECTROSCOFE - LAURITSEN

The Leuritgon ﬁ}lgzzctrdsﬁd‘?& i‘i*é._ & modiun sized porteble gormn
measuring, beta inéie&tiﬁg earﬁéyfiﬁsﬁiuméntgf;?he instrument ubilises a
'-qmrtz_ fiber, plated mth % -&anév.c%ﬁxg“"'m\éﬁéﬁi&lj ‘suspended in &n lonization
- chamber and cbaerved ﬁhfoughja mi¢f¢s¢opa*with seale mouptsd in the
oyepleces  The fiber is~chﬁtged,ﬁhrqggh:al@aﬁﬁarg and potentiometer after
which 811 circuit connectians ar&lrémﬁvéd; :fhe pessage of rediation
: through.ﬁha.ahémber discharges fibe? a§é %o'iaﬁizﬁtimn‘curfgnt and Tiber
tends to rotwn to its uncharg;ed paﬁ*tﬁon, Thxj :f‘ate of reburn to the
nornal position is an sndication of the inbensity of the radiation, A

stop wateh is nucomsery to d@terminefthis-rate of drift,
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LAURITSEN ELECTROSCOPE

I,

II.

Use of Instrurent

he That the instrument is designed to do.
1., lMeasure, within less than 1%, hard gamma radiation betwcen
the intcnsities of less than 1 mr/hr and 1,000 mr/hr.
2, Moasure ionization current due to bete radiation,
B, What the instrumont ig not designed to do,
le Measure radiations of intensities greater than 1,000 mr/hr,
2, leasure beta activity in rep/hr,
3 Meosure alpha activity.
C. Factors affecting proper interprctation,
le Propcr zero setting -~ fiber should be charged back to
the zero point on the scale,
2, Proper distance of instrument from source,
3¢ Type of radiation being weasured,
4, Use of proper portion of scale,
5. Requires no warm-up period,
6, Proper oricntation of instfument to source,
Calibration
A. Sourcc - 27.03 mg Re
Bs Calibration cycle - 3 weeks
Ce Pre-calibration checck

1, Check for contoamination,

2y Check batterics.

3+ Check fiber movencnt,

4, Chock rclations of fibeor and scale,
S5« Cheek background of instrumcnte

6+ Check for any othcr discrepancies,



LAURITSEN ELECTROSCOPE (ConTiD) =3

113,

D, Procedure

1,

24

Oy

On the 2 rx/hr position, record the time required for fiber
to move from 1 to 2 on seale (10 dive)s

On the 10 mt/hr position, record the time required for the
fiber to move from 1 to 2 on the senle, snd nlso from 1 to
6 (50 div.).

On the 100 mr/hr position, record the time required for
the fiber to move from 1 to 2 on the scale, and also from
1 to 5;

On the 1,000 mr/hr position, rocord the time required for
the fibor to move from 1 to 6 on the scale,

On a shoot of log-log graph poper plot the rendings vs,
time.

E. 3alient Factors

ls Background on instrument should not exceed 10 dlvisions for
a 30 minute period,

2, Instrument should not be moved while readings are velng
takeone

3. Three readinrs at sach position should be averaged and
these should not vory more then 0,4 sceonds, oxcopt in
the vory low rangos.

4, Calibrations arc muade with windows closody

by Colibrotc instrument with window boward sourcey

Referonces

LAy Informetion shout, Model 1, Lauwritsen Bleetroscope, Frad
C. Homson Cormpony.
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SOVE POSSIBLE IALFUNUTIONS OF TH. LiURIPSER

"ITH PROBLBLE CAUSES

Senle isiﬂark
Causasg
%e Bottery is burned oute
be Bulb burped oub.
i1l not zore
Crusunt
fe Batbory is dund or wonk,
be Plating flaked off of fibevr,
o Vbltagé too lowe
Fibor drifts
Causessy
gy Brty insulstor,
ba  Birty fiber,
@« Plobing flaked from fiber,
de ina@rumant contaminnted,
Senle ig bBlurred op fibar iz not soon clovely
Causcss
“s lens of electrosgops noﬁ‘prapcfiy focurod,
be Dirty lons.

“iber is off vertically

by

Louseaag

8e Soole in clestrossope hus moveds

by Sp2ll arm which holds the Pibor noy heve slioped,

Procaubions Never remove ion charbor in the fisld,
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BLECTROSCOPE mmm gx

The landsverk Eloctroscope is & mediun sized portable gomme

nossuring, alghﬁ eme‘{ buto indicoting survey -siﬁ‘ ?bruzmm;:,- The insbrument

utilizes o qmrtx fibver, plabed mth @ conduoting mtcrial, suspcmied
in an jonization charober and obsm'ved theough a riicrogoope with scale

roupted in the evaplow; "‘he i‘i‘ber is :iaept el ""

_gad through & b«’ctery anﬁ

_patentlwtpr-. “hem all circuit canmei}ians u._f, removed the passage of

_rﬁdxatian thmugh the chambsr Sschorges fi-’aery due to lanisntion current

a_nd t}w fibar‘ tanzés: to refurn to 1‘1:.-:3 u‘@h&rge&* pasimom Tha mte of
roturn %o the mzrml pomtmn is an m»:ﬁcwmn of G intcnazty of thra
_mdia‘blem The L&nﬁsvurk emplf\ys an autemtia fl&shmg hght tirer, th&rw

fﬁre, o stop watch is not nsae,ntinl,
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Ie Use of Instrument
he ‘ihmt the instrument is designed to do,
1. - Measure, within less than 1%, gamma radiation between the
intensities of background lovel and 1,000 mr/hr,
2+ Measure ionigation current dus to beta rediation,
3¢ Measure ionizetion produced by alphe perticles.
By 'ihat the instrumcnt is not designed to do,
le Measure rodiation of intensitice greater than 1,000 mr/hr e
NOTE: Because of the great dependence of salpha and beta ray
measurements on the condition under which they are made
and the energy of the particles, no calibration is
furnished for such meesurements, If thc proper ecalibra-
tion chart is prepared, this instrument mey bs used in
the same manner as a Lauritsen Electroscopes
Ce Factors affecting proper interpretation,
1, Proper zero setting,
2, Proper distance of instrument from sources
34 Typo of radiction being measureds
4o Proper position of windoew for redintlon being measurcd,

II, Calibration

A, S8ources ~ 27,03 mg Re source
Alphe cmitters

le 4,000 d/m 4 42,128 d/m
2, 13,180 d/m 5, 85,000 d/m

3, 22,306 d/m 6, 169,000 d/m



ELECTROZCOFE , LAVDAVERE (CONT'D) ~42-

B, Crlibration cycle = three weeks
€e Pre-calibration chock list
1. Check for conbomination.
2s Chock neon lamp,
3. Check fiber control and voltage release.
4o Check batterics,.
Se Check for other possible faults,
Ds Procedure

1, Illwinate the mieroscope field by pressing the toggle
switch to the righte.

2, 8ot the olectrometer fiber image to zero of the microscope
scele by adjusting the electirouwetor potontial control
potentiometer at the rear right side of the meber.

3. Ploce the instrumenmt at the 50 mr/hr position,

4y TDepress fully and hold down the electrometer release push
button at right center of meter, This frees ths elcetro-
moter of battery voltage and storts the subomutic timor,
An initinl ncon lamp siznal flash will be obeserved dirsct-
ly over the microscope seale just as the push bubtton is
depressede  Thoe noxt signmal flash should occur at the
instont the fiber imege indientes 50 mr/hr on the micro-
scope scale. Should the fiter fail to be ot the 50 mr/hr
mark on the scale, adjust timer to the desired position.

Ee Salient Factors
l,. This instrunent rcguires no "wornm-up® period,

2. The high range polystyrene insulated capecitor is charged
only when it is in use, If it has been discharged for a
period of tire before use, it will not hold its voltage
satisfaetorily for about e minute after it has been re-
charged., For this rcason it is good practice to depress
the high range push button switch when the meter is to be
used at intervals during usc. This operation charges the
condenger and porrits it to bocone saturated at the operating
potential of the clecbrometer,



ELECTROSCOFE, LANDSVERK (CONT'D) -l 2.

II1TI. Refersncss

i, Instructions for theo L-100 Alpha-Beto-~Gunma Survey leber,
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SOME POSSIBLE wmmeﬁoﬁfs o u&msv*m ELECTROMETER

Casesd

by

8 a(;" g

e
.

‘ Causc 8%
Bos

Batterios burned oube
Light burned guﬁ;

c:mntfmt R Hg}‘ﬁ; amrcmte

Push.bu-ttan 5Witohf&ils to -cfsvméﬁ% ‘the charged condenser.
Vaouun seal of nocn ler"p is brokan.

“Boon Mmp h(»ldcr not nr__pezriy greumiaé.

stmogphoric :cﬂn;di.‘tignﬁ. i

i1l not zeoro,

Cougesy

s

- b‘; .

Low wolboge,

Fibor stuck to clectrode,

 Fiber oub of contral,

Cousogs

i &‘ :

k Short cirouib,

e Ong ti:f;contﬁc.t*&ires.‘ét 65(:‘



“lbym

8,  Fibor roves ereatienlly,

Cnusess
G Dust On fﬁh&r‘
by Ea¢ c¢nngG§i¢§’iﬂ7éi?¢ﬂité
Te “‘?ihﬁraimﬁéa‘ﬁbt cloar, | |
‘ eﬁ&gega- '

B¢ leos of eiﬁﬁﬁrﬁﬁaépafigfﬁﬁﬁ‘éfffocﬁag;
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The tmlkie Tnlkic isn e o 1ght, pgrtame, 'bat&wgama

detecting survey instrument, tube probo supplicd

with high voltage from & vecwwn tor and roecbifier
circuit, The output from the G- fod through 8 single

amplif 1&:‘ stags e B }mir af
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‘LLKIE TALKIE

I Use of Instrumcnt
fie Vhet the instrument is designed to do,
le Indicate presence of bete or gamma by audio signal.
By ‘/hat the instrument is not designed to do,
le Measure quantitatively any type of radiation.
2e Give audio signal for alpha radistion.
.Le Factors affecting proper use of instrument.
l. Proper voltage adjustment,
2. Propor warmeup timce (10 seconds)
II, Calibration
h, Pre-calibration check list,
1. Check for contamination,
2+ Check batteriese
3¢ Check dial functions,
. 4s Check for any othcr discrepoancics.
. Be Procedurc

ls ‘dth a source, check the proper operatlnv voltage and
rocord on instrument,



SOUE POS3IBLE HALFUNCTIONS OF THE “ALKIE

WITH FROBABLE CAUSES

le Voltage is up bubt no signal or popsa
Couses
o, Bad GM Tube,
PN No background at all,
Causcs
8¢ Burned out tubu,
3. High background outside radietion ficld,
Causcss
8, Low batterics,
be Bad tube,

¢s Contomination on instruwacnt.

4y latermittont Operations,
Causes

a, DBad ceble conncetions,

Precaubions
b At

le MNover operate G Tube at too high voltage,

TALKIE

w/+8w
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The tedkic Souawkio is b

alkie Talkies The only differe _

headphones while the Squawkis is a izo o loud-speaker,
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" LLKIE SQUA KIE -5

Is

1T,

Use of Instrumecnt
fe T/hot the instrument is designed to dos
le Indicatec presence of beta or germe by audio signal,
Bs +het the instrument is not designed to do.
1. tasurc quantitatively any type of rodintion.
2e Give audio sipgnal for alpha radiation,
Ce Factors affecting proper use of instrument,
le Proper wvoltage cdjustment,
2. Proper worm-up time. (10 seconds)
Calibration
A. Pre-calibretion check list,
1, Check for contamination.
2+ Check batteries,.
3+ Check dial functions.
4e¢ Chock for ony cther discrepancies,

Be Procedure

ls Vith & source, check the proper opernting voltage and
record on instrument,
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30'E FOSIIPLE VALFUNCTIONS OF THE "LIKIE SQUA KIE

TIITH FROBABLE CAUSES

1. Malfunctions of tle alkie Talkie are alsce cormon 6o the lalkie

Squewkic, (The Talkic utilizes hendphoncs while the Squawkie
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VICTOREEN zes

The ?zctcreen 265 is &»medzum w&xg“t&pertable betaugamma

' indzeating survey 1nstrumﬂnt utilm‘ ng‘a‘aw'rube supplz&d.by'a high







VICTOREEN 263

I, Use of Instrument
A, "That the instrument is designed to do.

1. Indicate roughly the magnitude of beta and gamma radiation
between the intensities of less than .2 mr/hr and 20 mr/hr.

2, By use of a shield, to determine whether activity being
measured is largely gamma or beta.

NOTE: The instrument is most often used &s a detection instru-
ment rather than a quantitative measuring instrument.

Be That the instrument is not designed to do.
1, Measure intensities greater than 20 mr/hr,
2. Measure rep/hr of bete radiation.
3+ Measure alpha radiation.,

C, Factors affecting proper use and interpretation,
1. Proper warm-up time. (15 seconds)
2+ Proper zero setting.
3+ Proper distance of instrument from source,
4, Type of radiation being measured.

II. Calibration

A, Sources - 0,96 Ra source
27.03 mg Ra source

B. Calibration cycle

l. Calibrated upon request.



VICTOREEK 263 (cont'd) 55

Ce

=
2

Pre~calibration check

l. Check for comtamination.

2, Check batteries.

3. Check dial funcltions,

4, Check cord connections.

5. Check for sny other discrepancies,

Procedure

l. Zero on the most sensitive position and do not zero on any
of the other positions.

2, 3¢t on i3 which is the most sensitive position and proceed
toward radium source, starting at the .1 mr/hr position,

3. Sct on #2 which is the next most sensitive position and
proceed toward radium sourca, starting at the .5 mr /b
position,

4, Bet om 71, the least sensitive position, and proceed boward

radium source, starting at b mr/hr position,

Salient Factors

la

<o

Se

Turn instrument on five minutes before calibration to sllow

plenty of "warm-up" time,

o

poesitions,

Plot at least three points on each of the sonsitivity
8

Calidbrate with insbtrument orisnted to give the maximum reading
with shield over Gl Tubos



Rangos:  three scsles
1., 0 %o 0.2 me/hr
2s 0 Lo 2.0 mrfhr |
3a O to 2040 mr/hr
The Victorcen 263 is the B&mﬁﬁ??a instrumont as the Walkic

Talkie,




IPS NO..D-

VX m%z’
Iv b B G o) & &
2 3 a 5 & 7 8
OCTAL SOCKET
o % o 3 o] o] & %3
71 ° ! |
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E!' 1 . 2) ?
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I 1 I
x© \? ©
1 DG .
R, | 300K 1C, | 75 ppta 1000V
R, | 10 MEG C, | RANGE |- 20MR ZeTmptd
R, MEG | RANGE 2- 2MR 1700 pptd
Ry | WDOK RANGE 3- 0.2MR (3000 & Kid
R, | 24K G, | 0.0025pfd (MAY BE SMALLER FOR
R, |1 MEG | REDUCED VOL. IN HEADPHONES |
R, | 25K POT. £, | 840-960V EVEREADY X 591
R, | 20K E, | 673V BA-1 BURGESS st
ALL RESISTORS-05WATT g |1l v BA-20 BURGESS NO.Z |
M | 0-50 MICROAMMETER 06-20 | USE HIGH IMPEDANGE HEN&?’HGME*’% |
| LGy 160 ;Lfd |
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The “alkie Foppy it o medium woight pertabls alpha dotecting

survey instrument wbilising a special probo-type air filled chember, with

an aluminum wall and longitudinel nylen window protected by a bronze

soreen, The ; chambiny i 5u}3£>hedwith hig,h VOl’h&ga by & veeuwm tube
oscillator and rectifier circuit, A szgmz fmmthe probe is fud through
e three stage amplifier, the output from. which S wnd te trigger &
miniaturs thystron tube , which in turn Pl‘ﬁduc b LSt bepatiss o s
pair of hondphones. This instrument mkes use of & high gain smplifier

and is therefore more eritical to use ‘hh&n most of the porteble imstrumonts.






VWALKIE POPPY

1.

I1.

Use of Instrument

A,

B.

C.

"Ihat the instrument is designed to do,

1, Indicate presence of alpha radiation by audio signal,
Whet the instrument is not designed to do,

l, leasure quantitatively alphe radiation,

2. Give sudio signal for beta or gamma radiation,
Factors affecting proper use of instrument,

l. Proper voltege adjustment.

2, Proper warm-up time. (50 scconds)

Calibration Procedure - The only calibration is & check with an
alpha sonrce to insure proper operation of instrument.

A,

B,

Pre~calibration check list

1. Check for contamination.

2+ Check batteries,

3+ Check cable connections,

4, Check for any othcer discrepancics.
Procedure

l, With an elpha source, check thc propecr operating voltage
and rccord semc on instrument,



SOVE PO3SIBLE MALFUNCTIONS OF THE VALKIE

POPPY VWITH PROBABLE CAUSES

l. Majority of troubles dus to batteries.
2, High background noise,
Causes:
2, Leskage in high voltage.
b, Bad biss cells of amplificd section supply.
3. No noiss or pops,
Causess
a» Tube burned out in emplifier ssction,.
b, High voltaegs fsallure.
4, Inbermittent Operation.
Cause:
2. Bad cable conncction,
NOTE: The ilament batterics must be chongoed quite frequently. High

voltage lags behind the adjustment, Oporating point is wery
critical,
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PROTEXIMETER

The Proteximeter reads total accumulated dosage of beta and
garme radiation. The instrument makes use of a complex type of poly-
ethelene ionizetion chamber which is charged by & battery and potentiometer
and then disconnected from same, the charge of the chamber forming the
negative biasg on the grid of the clectrometer tube such that a microam-
meter in the plate circuit reads zero, Radiation passing through the
chamber causes this charge to leak off making the grid progressively
less negative and consequently the plate current progressively greater.
The reading at any time is an indication of the total amount of charge
which has leaked off and, therefore, an indication of the radistion

dosage,






PROTEXIMETER

I.

11,

Use of Instrument

A, "hat the instrument is designed to do.

1, Measure eccumulated gamma radistion up to 200 mr vith an

accuracy of less than 10%.
2. Measure accumulated beta radiations

B, ‘ihat the instrument is not desighed to do.

1,7 Distinguish between bete, x-ray, or gemma radictions.

2. leasure alpha radiction,
3. Measure dosage rate,
C., Factors affecting proper use of instrument,
l. Voltage adjustment,:
2. Zcro setting.

3., Position of instrument. Instrument will not
inverted position,

Calibration
A, Source - 27.03 mg Ra source,
B. Calibration Cycls = as requcsted.
C. Pre-calibration check list,
1, Cheek for contamination.
2. Check batteries,
3, Check dial functions,.

4, Check zero set,

operate

in



PROTEXTIETER (COUT!'D)

D,

Frocedure

l. 8ot instrument with cheamber on 100 mn/hr position.
2, . Zeoro instrument.

3. Leave at this position for onc hour,

4, Record number of divisions the instrument has aceumulated
on front of instrumont.

Salient Factors

1. If the instrument will not resad up to "100" when the switch
is on "battery", the batteries must be rceplaced,



SOIE POSSIBLE FALFUNCTIONS OF THE FPROTEXINETER

VUITH PROBABLE CAUSLS

le Till not zero,

2, Adjust chafg@r adjustment,
2. No reading in radiastion,

2, Bad tubs,
3, Brratic reeding.

a, DBad conncebions,.

bs Bad tubes,.

NOTE: Tube is very delicate and must be handled with care.
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CEANG AND BNG

px‘s‘ﬂseﬁéa of gomma rediationm. The s:z_mgheity of the inatrument ig limited

by the typa of radm‘bwn it is dwigm@ﬁ fe mcasura;_‘ The Cheng snd Eng

current in the two ahwnbezzrg,a t}ne of thﬁ chmabars ig £illed wikh argon
&t 'abczﬁh 30 pounds por squerc mch pressurc, sund the other chember ie
lined with pa:ré_ﬁ‘fiﬁ about one . th:,ck an&w flllﬂd v#ii;th butane at

20 pounde per squsre inch piaﬁsbréa. ?h€frel&ti?efgressureskin the

two chembers sre a&jua%:s& 20 thai; themm zation surronts are cqual
when bnth chamborg arc wradiated m,th garmm rays mly* “han pleced
in a fast nauﬁren besn, mccil protons from the p&ra?f‘in and butane
prtsﬁ.uga gt‘e&-@e’r . :'t_jejn;i.z"a don in the mrtunc ah&mberu The differcnce in
the iowization current is an ; 'ifﬁ&i‘tsaﬁi;iﬁim- of the Brop® value of the fasy

neutron exptxsure-; a8 the imhiﬁsat‘iﬁnfﬁ:‘cz&‘:z‘:a:nﬁs due to the pressnse of






CHANG AND ENG

I. Use of instrument
A. "What the instrument is designed to do.

1, Measures fast neutron exposure (rep) in a field of gamma
radiation.

B. What the instrument is not designed to do.
1. Measure alpha, beta, gamma or thermal neutron radiation.

2. Measure fast neutron flux in a field of gamma of different
energies to that used for calibration.’

C. Factors affecting proper interpretation.
1. Electrometer balance,
2. Pressure balance.
3. Geometry of source.
4, Gamma radiation energy balance,
II, Calibration

A, Sources - 27,03 mg Ra source
5 curie Po Be source

The value of these sources is not critical,

B. Calibration cycle - if in constent use, should be calibrated
every two weeks,

Cs Pre-calibration check
1., Check for contamination.
2, Check batteries,
3+ Check electrometer.
4, Check for leakage of gas in cylinder.

5. Check for any other discrepancies,



CHANG AND ENG (CONT'D) T

D, Procedure

1,

24

3a

Electrometer (alibration -~ Remove shaft lock from sensitivity
adjustment pot. With both chambers removed, adjust the
sensitivity until the desired deflection is obteined when

a known potential is applied to the 2lectrometer. A sensi-
tivity of 400 ~ 500 div/volt is recommended for the highest
séngitivity scale., This edjustment 1s to be made with the
selactor switch in the Wo. 1 pogition. This procedurae
adjusts the sensitivity for all other positicons on the
selector switch at the seme time,

Pressure balancing

2. Fill butane chember Yo 20 psi of butane; fill argon
chamber to about 3b psi of argon.

be Insert chamberg into proper position in yocke assembly
and comnect eleotrical leads.

ce. Turn on high voltage switch., (It is recommended that
the instrument be allowed to stand in this condition for
about an hour before attempting to balance pressure,)

d. Vith a gamma source placed such thet it is equidistant
from both chambers, allew enough argon to leak out until
the rate of drift of the electroumeter is reduced to zero.
The gomma ray energy of the source used for balancing
should approximete the gamme ray cnergies anticipated
in operation.

Calibration in known neutron field,

as Place a neutron source of known strength at a known
distance from the center of the butane chamber,

be Record the time it takss the clectrometer fiber te
move 20 scale divisions,

cs Determine the N (noutron constant) from the following
formulas

a7
N = T

k™73

¥ = number of neutrons per om per sccond reguired
to deflect the electrometer one division,



B

=75

=
33

;.nﬂmhar'ﬁf;neuﬁrﬁﬁﬁ parﬁ&mﬁé¢¢t
4 = total rumber of ﬁivisinns-égﬁlac#eﬁxfzo dival)s

T 2 time in secunﬁ& for daflaction¢

&y A separate ﬁk win be dat&rmiﬁe& for each of the seﬁsit:vzty

Scales'
S&;ienh'?aetars

1, Blectrometer seale is not lmnear, the samz pertzan of soele
must always be used.,;'.

2 ~Geemetrmca1 e“rare ar

i‘-thz 1nstrumant bamause

‘bparatzon._~

‘;‘two argon chambars



2 MEG.
Timeacen. Souet's a 4240

2.3MEG,
e aa

v

. ELECTROMETER ;

450 ¥
10 MEG

i
T25MEG. .5 MEG.

2 MEG.
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PRECTPTTATOR

motor with blowor,. ‘The gsre-aipztatarr m-n-i-zes a :stmam of air by o
corons disehargp ws 1t is drawn through em aluminom cylxndcr« The

radwac‘txw dust ‘wmch has bovsome oharguei is depesztea on &lumimum

alectraatamo rif‘idv Under proper a"arn‘bn}g condations ¥ Bir i‘lmr
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ALPHA AMPLIFIER

The alphs smplifier is s high goin linesr amplifiecr for
use in conjuncbion with.the alph%‘dnun#ey_&h& preeamglifier for
wpereting a scaler for alphe csuﬁtingﬁ.‘This-am@lifigr must Be B
high quality amplificr coptible of smplifying very stecp rise tims
and very short duration pulses. It must ais&.be~cun§£ruaﬁﬁd and
shiglided in such & mamnﬂrité*réﬁagr it nagﬁmi¢rgphgnic-&nd o elimle

nate shrey pickeup as for ag ig ~?@33-3i‘5"b"13:2ﬁ:
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SCALE

The "Sceler® is am electronic circuit designed to receive
pulses from a Geiger, or other counter device, at a rapid rote and
scale them down or divide the tobal number received by a fixed or
easily selected divisor, so that the totsl pulses rate at the oubtput
of the Scaler will be a known fraction of the input. It may recoily
be ssen then, that by driving a mechanical register from the output
of & scaler with a properly selected ratio of input to output, the
combinstion will register accurately pulses arriving at such a rapid
rete that the mechanical register alome would be jarmed and totally
incapable of recording them,

Scalors used at Oak Ridge National Leboratory usually con-
sist of three, five, six, or seven scale of two stages cascaded inbo
each other to give scele factors of 8,.32, 64, or 128 respzcbively,
The Zealer stages ususlly consist of two triode tubes arranged in a
"flip-flop® circuit such that a pulsc causcs one tube to conduct, block-
ing the second tube, The next pulse will make the second tube conduct
and pass a pulse along to the next stage and at the same time block
the first tube meking it ready to teke the next pulse. Thus the pro-
cess continuss, each scaler stage possing along to the following stage
gach sacond pulse that it receives, 3calers are multi-tube devices
themselves and so they nearly alwsys have o high voltage supply for
the Geliger tube and other suxiliary circulbts containsd in the some
chassis. They are uwsually rather hesvy and bulky and not very well
adapted to portable use.

There is & variety of scnlers produced commercielly at the

present time.
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EQUIFMENT AND PROCEDURE FOR PROCESSING 4IR

AND SHMEAR BAIPLES

This scction is conccrncd with the cquipment nccded in o counting room

(air end smcar sumplcs) and the steps in proccssing samplcs,



Equipment Needcd for Proccssing Air and Smoar
Samplcs for Alpha, Bctan nnd Gomma

1. Air Bamples
A, Bota, Gomma
1, Sceler (scolc of 64) Obtained cemmcrcially from I.D.Le; Tracer lab.,cde,
2. Tiizard Rccordor (230V DC ~ Production Instrumcnt Co., Chicago, Itlinois
3, Timcr - Standard Elcetric Time Company, Springficld, Masse
4, GM, tube (7" scnsitive arca) Ock Ridge Netional Laboratory
5« Lend shicld - eylindrieal

6., Cylindcr for inscrting and romoving G.ils tubc from load shicld ~ Cak
Ridgce National Laboratory.

7., Flastic cylindrical samplc holder - Oak Ridge MNutionnl Laboratory
B, Alpha
1, A&lvha counber of good design
2, Alpho ionization chamber - Ook Ridge Nationul Laboratory
3, Cethodc - Rey Oscillograph - Allen B. Duifont Leboratorics, Fessaic, N.J,
4. Cyclotron rccorder = Cyclotron Spceicltics Compuny, Morags, Cal.
5. Timer {szc above [3)
II.  Disc Samples
A, Beta, Gamma
1. Scelor (scc 71 undor air samplus - Bote, Gomma)
2, Viizard Recorder (scc abovc)
3, Timecr (sce above)

4, Wicro-window G.l. tubc - Oak Ridgc Netional Laboratory



5
&

Ta

Vortical lcad ah&mbé?=i'éak.Riagc Nutionul Loboratory
Plostic somple holder - Onk Ridge Netionul Laboratory

Sot of Al absorbors = Ouk Bidge Sutioncl laborstory

Renge of 10 o 1600 mgfom®, with stop ups of 20 mg/em?.

B. hlpho

s

2y

4

5,

Lipha counbor of good dosign (sco ubove)

Alphs fomizatiom chembor = porollcl plute typo - Ouk Ridgs Netionsl
Leborutory | |

Cothode = Riy Dseillopruph {scoc obeve)

Cyclotron rocorder {soc cbows)

Timer {scc above)

If precision countimg of somples with low sountbing rete is dosirable,

would suggest an insbrumsnt that mekos gounting for & predetcrmined pumbor of

cownbe vesy and pructicel, Scversl companics make such wn iusbrumont - Trocor

The Simpson typo eoumbor scums to wurk woll for coupting disc semples

for alphi. &n.ogéilzdgfaph.is not necded with thig typc counter,



COUNTING OF AIR SAVPLES

fr samplos are submittod to the Hoalth Physics Counting Room still
inside the alusinum simplc holder, wrappod in u stendardizcd form (B-1153),
with thorough identification andeitﬁiscrvicgs desired oleurly indiested. (Soc
sorvicos availshle at Hoalth Physics ﬂountinganoom);

The Cuunﬁcr'ﬂpcraﬁarg using tmmggeré;‘rémans thi Fuil éampio O
e e if‘ﬂéifﬁé 1% in the horizontul loud cylindricsl chembor,
carﬁfﬁllyq&&j?sﬁin& it with rcletion bo the seven inch sensitive portion of the
long size 6.1, tubo inside.

The npcr&tﬂr_préeccdg ity téke n bubo = gammg Qéunt s fcllcwg; G
L Ygnte on gﬁalqg"ZCFBE ﬂ§z??& recarder, za?aw&?tts ¢lock, turns
switeh to .tf"??érata*i* position, oad .c@ﬁg;g for o total count of &t losut 560 Esunta
{this will limiﬁxProbable Errar tQ “pprﬁx&m&tﬁlyfin5ﬁf§roviagd bhe sample ccunﬁing
rafe ig B x '&)Etﬁkg.r?ugﬁ Q.aﬁnti.z_;g. rote }, Sﬁ»ﬁpﬁ emmt o  w Opc'r&%ﬂr
computos the count by mﬂlﬁiglying ﬁ%ﬁa?ﬁ rC€af§Q?vrﬁ&u}tg by sonling Partob,
add scalor interpolatien, divide by‘aounfingipﬁrigd'iﬁ_minutﬁs’ . ﬁﬁgtraét
background, :

Then the oporotor converts the rosults in counts por minute b6 p curics
per ssmple by substituting in the folloving fornulas

| {ﬂ*yﬁwﬁﬁﬁ@hééJVxﬁh#mﬁ
In erder to ﬁétﬁ?Minm thﬁ‘1Gng¥1i§$é; 3iLa%5;ﬁ“*gamma,éétiviﬁy» the
oprrator bukcs o soound count (tn-tha s&mm_m&nﬁor is deseribed above) éffef &

btime dntorval of » 20 hours and subshitubes in the fallawiug Pormulas
g - 5iF
10

{2)es Gy =

This will be the long<lived bota - gomns acﬁivity in counts por minute. Substitute

in (1) to conwrrt to ju curice por sample,




| Lo
To dotermine the alph&-ae&ivﬁtyﬁ the sporotor pluces the foil semplo

in the ulphe ionizotion chamber which is oylindrical in shepo and hongs vertiesdly

from & motal ¢lbow mounted to tho top of the cusc of tho ¢alifornia=type s¢aler§{l)

The opsrator clonrs the ipborpolator, Loro scbs olock; rocords on work
shoet the rﬂadiﬁg;an the oyelotron rocordur, turns switoch takﬁﬁpor&tcﬁ pcsitiun;
and counbs for o total count of at loast 500 aeuﬁté, an& stops count on bho
minube, The agarator computes tho count bys subtract rosding prc#iously takon
Prom oyclotron rucorder from roading on cyélehran,ﬁmaardcr ut the cnd of the
count, multiply by sculing faetor, add senlor interpolebion, divide by counting
poriod in pivubos, and suhtraet hookgromnd.

Thig rosulk, in counbs por minuﬁe,~is convorbed to p purics por sumplo
by, substituting in the following formular |

(3)* a curios/samplc = L9 x ofmx 1076 .

To dotcrming the iongéliva&, Cppe tlphn cobivity the oporabor tulws

snother count, oulled €, four hours letor {in sume monnr & dcsoribed shove)

1
snd snother count, egllc&‘ag, at loast 186 hours af%ﬁr'ci wos token {in some
MAnROT 48 degeribed ebove ) angd substibubes ip {2},

This will bo tho long~lived &i@h& activity in counts pur mi by

Substitute in {3) to converkt to u curics per somploe

NOTEs {1}?his is the type scaler uscd ab Quk Ridge Hotionsd Inboratorics,



Dise snﬁplus submxttod to the Heudth Physics Counting Room must be
less than 2 inches in dlamober with contumznutxon onoone szdc anly. Gonorally,:
disc somples submitted to tho nnumting.rbam.ara cithor isobtope corricy SMOArs
or voom smoors on No.:50 filter paper discs apyraxlmatcly 1 3/@ inches in
diemebore:

Upon receiving & disc samplc thﬁ’eéuﬁtcr sporotor, hundling it with
twenzors, pleccs it in o plastic a&mpl& holdfr, conbuminetod side up and £ite
the holder comtnining the somple inbo o of the four shilves (usunlly thc sooond

sholf) found inside the vertiaa&-load Qh&m&mr-th&t~hauscs-the micro-window tubscas

The operator closcs the door of the lead chumber and pracuuﬁs with boto=

grmme. count &5 foii@w5,4 elenrs interpoluter lights on scalnr, zoros Vhzard
r&coﬁder,rzcraaguts.clcck,-turns sw&tch:ﬁé‘“éacr&tc“‘positinn, onunks for a
spocific mumboer af-Caunts‘if‘r-aount to & speczficd pur cont of probobls corror
has”bcan‘?oquzste&, ong slops count on the nhnuto.

The a?aratér aampuﬁba’ﬁhg~c@unt7by%ffmulﬁiﬁiy'ﬁizur& req@rdor‘rCsﬁlts
by scaling:faator, udd sualar‘intcryaiﬁtién,~dividﬁ by counting puried in MARUtos,
subtroct bockground,’ |

This rosult is in counts por minute &6 th@kshclf*gécmmﬁry which verics
slightly-with.eaah*miaréwwiﬁﬁqw tuboa The operator gonverts this risult Yo
rounts por minute ot 104 vemmntry'ané~repﬁrﬁs results in this form %o the rom
qaaa%ar,funlcss the riquosator hﬁskgpcqificd thot ﬁg degires tho result in B ourics
por Samglc,>

1f it hee boon speeificd that rosults arc dosired in P\curwcs per
sanmple - the aprr&tar comverts the rosult in counts mcr minute &t 10% goomotry
to y,cnribs por somple Wy substituting in the following formulas

{4} p uurlasfsamplr = 4,8 x c{ﬁ x 1&“6



G e

To determine the olpha activity on o dise samplo, the §pefator‘plaeaﬁ
the sample jnside the alph ilonizetion chambor, perallcl plate type, which is
oylindrical in shepe und hangs verﬁicaliy from o motal clbow mounted to thu top
of tho cesc of the Culifornic-type sealer, |

The oparatof clears the interpolutor, zeresscts the clock, rocords on
work shect the roading on the cyclotron rccardcf¢=tu¥ﬂ3 switeh to Yopurote™
position, counts for a specific number of counts if &« count o o spoeificd per cunt
of probable crroy hos boon roguestod, und stops count on the minuto. The operator
compubc s ths_nounz byr subbract roading provicusly tukon from eyelotron recorder
from rcading on cyclotron rcecorder ot the cmd of the count, multiply by sculing
fuetor, sdd sealor intorpolation, divide by cowmting period in minutes, ond sub-
tract buckgrowsd .

The rosult is in couwnts por minube at 582 goowetry and 4t ig reportod
%o the roquostor in this Porm unloss the roguc stor hos g;}ccif‘icd thut b dosirces
the result in p eurics por swmplos If it has boon spoeificd bthet rosults orc
dosired in p ourics por s&mplc, the D‘pr;mta? ganverts the rosult in counts per
minuke ot 5?2%- goomebry 1o P oouric :s‘:‘i per sample by substituting in the following
formulay

(8)* p curdcsf/samplc » 88 x ¢fm x 1078

B ontieajsumlo o Counter BIT,  Countor Gciam./ TEYRYWY 150
(eelled 3} % (varied with ¥ {d/sccfouric)® (sco/min x {convere
type eountor) ‘ gonvors  to ;o
to min}  purics)

« e/m .............

iinnniaiimsiaqmnain e i S R ._6
Goom x 2.2 x 1047 % 10°% X ofm x 10

i




e
Goometry of Alpha Counter {sylimdor)s--esssoweaB50%
Seomotry of Botasgsrma Countor {eylingoy)eswew-21%
Goometry of Alpho Countor {8isg)esswmesmooroceal62%
Grometry of Botoegommn Countrnr (disg)ewoseewwwsnl0¥  {rogurdless of the shelf usod
of the gromotry of thut sheif -
conversion alwiys mode to 10%)
#Formula tokon from some report ne (#)
€11, ¢ count due toklangwlived aetivity {ne uged herc lomp-lived netiviby mcuns
any sobivity thot hes o balf-life grostor than thoe radon and thoron decuy
products normally found in the atmosphore) ‘

€y ¢ Pirst count

€
it

scoond count {ot leagt 16 hours after Cy3 24 hours is conveniont $ime lnpsc)
Tooe &,«3‘-&% where A = «0655 {from half-lifs of Thorium B)

Ot gg - tl in hours



Lotalogue of Scrvices Avoilable ot Hoalth Physiocs

Counting Room, Ouk Ridge Nationol Laborstories

The following counting scrvicus sre aveiloble ot the He Be Counbing
Room, Oak Ridge Netiomal Loboratorics. These sorvices sre cutulogued by
numkor ond uss of those numbors will bo cxplained in subscguent parugriphs.

The scrvieces of fered urc us followse

1.
11.
II1.
IV,
7.
Vi,
VIi.
VIII.
1.
Xs
.

XII.

Decay Curve of

Irmidinte Alphs Count {Cylinder)
Longelifv Alpha Cowrt {Cylinder)
Imrcdiate Alpha Count {Disc)
bDoeuy Curve of Alphe ﬁctivity’(ﬂylimﬁer}
Immediotc Bota Count (leindar)
Long-life Bote Count {Cylindor)
Irmmodiate Beta Count (Dise)

Bete &otivity (Oylinder)

Doeay Curve of Beta hotivity (Dise)

‘Beto Count of Rodigretive Gus

Botn Decay Curye of Radiotetive Gog

Gamma Count of & Liguid Semplu

The following is o morc deteiled doseription of the kind of radiation
to be moasured, formoof  sample Go bo submiticed, rusults to be rgpnftcd, and

probablu wryors Lo be ascertainod,



=Gl
1. *immediato Llphe Count (Cylindor)

flpho counting of activity dcpaéitcd within 2 cylinder of maximum
cutside dismoter of 18% and moximm lcngth of 7%, Roport will indioute
Jocurics at the time the sample is Pirst cowtbeds  Probablc arrse * 39
unless obhorwisc roguestods

1«  Long~lived Alphs Count {Cylinder)

Alphs counting of setivity deponited within o eylinder of moxinum
outaide disveter of IEM ang moximum longth of 7%, Report will indicate
P eurics of lomg=lived cotivity oxeluding Kudon snd Thoron doony products
by computing

G = @, o Tv0685 {85 = 1)

=.0BB5 (g ~ %)

two ¢ounte w_hr:fc t& # & brz. Frobuble counting error iﬁ% unloss
otherwisc roguestod,
11, ¥mncdiste Alphs Count {Dise)
4lphe cousting of notivity doposited on e flot dise o 14" dismcter,
aetivity on one surface onlys E{‘.;:part will indicntn M curice at the time
the samplo is Pirst courted. Prebeble c:r’*‘rs::.rrﬁ”S% unless octhorwise

reguostod,



4-‘96‘

IV Deony Curve of Alphz Activity {Cylindor)

Ve

The roport will be o scmiwlog graph ond table of valws of the decuy

of the wetivity in # curics vs. btime of setivity deposited within a eylinder

of maximm outside diametor of 1E® nnd woximum longth of 7%, The perioed to

bo ecovored by the docay dota and the froquoney of vounbing are to be spocificed
by the rogue stor. Probablo c»aunting ¢rrorf}.3% miloss othorwise roquested,
*Immedinke Bots Count {Oylinder)

Beta counting of wetivity deposited within o cylinder of muximum
sutside dismetor of 15" und meximwn longth of 7", This is Beta counting
of mekivity that will ponetrate ,007" of aluminum, Report will indicste
R» eurice ot ’s’ﬁc time the sumple is ‘firsﬁ counted. FProbable cownting corror

+ 37 unless otherwise rogquesbed.



VIL.

Long~Lived Beta Count (Cylindcr}

Bote counting of aotivity depositod within o cylindcr of maxirmum
oﬁtsid&c diamaber of l%“:and rezimm lcﬁgth of ?*_’.b__ This iz Boba counting
of setivity that will ponotrute Q07" of z;}.,wninum_._ choﬁ;_wil} indicate
p curics of longelived Bete sotivity cxcluding Rudon and Thoron daoty
products by computing

4 =655 {ts = B4}

i-£ ’9555(*2,.t1}

For two counts wore £; > 4 hrs, FProbable counting orror tS% o
otherwisc requostod.

*Irmedintc Beto Count (Disc)

Botn counting of sobivity doposited on & flut disc « 13" in dismotoer,
activity on onc surfoco only. This is bute A
Shetne sonm e b hina cmz" This service will
includc flat mud sumplus in dishese Report will ?md se0te 3 cgric;& .

the time the samplc is first counted. Probuble counting orror + %9

unloss othorwisc roguostode



VilLls Deosy Curve of Betn Activity {Cylinder)
|  The report will be o somi=log praph snd teble of valucs of the docay
of the netivity in p eurics vs, time of uotivity deposited within & cyiin&cf
of meximum outside diumcter of 1A und maximum length of 7% The period
te bo covercd by the deecay dabn and the frcqubncy of counting arec to be
spocificd by the requestor, Frobebls counting érrcr jﬁa%‘unlcss othorwise
rsquasﬁad«_n’
IXe  Doesy Cwrve of Botwe Activity {Disc)
This report wiil o n sami~1ag;graph_and table of wulucs of the docoy
of the netivity in P oowries vae time of ackivity dcpgsitCﬁ onba flat disc
1* in dismotor.  Activity to be om one surfoce only.: The period to be
sovered by thoe deeny duta and the frequency of counting sre to be speeificd
by the regquestor. Probeble counting crrer * 3% wiless otherwsc rogucstods
Xa u Betu Cownt of ‘R&dié{:ctive’i}&s
Bty counting of radiouctive gus, Sample to b submitted in o gos
tight eontoiner of volume > 700 ce. with provisions for conneccting o émall
rubber tube,  Evecuwated ecylinders for colleatxng ges sumples are aVQ;laulu.*'
(For Uylinders, contset H. P, Lounting Supervisor). - The roport wil},
indicoto u curics per e of pus gallaﬁtﬁé, Frobable counting crror = 3%

unlogs otherwise roquostod, .



XI..'

<59
Bebo Poony gurve of Rediosctive Ges
Bote counting as in number X above excopt rosult will be & goni=log
groph snd table of veluss of the doety of activity in p gurics per ©C V.«

time o The pvrind of cetivity covercd by tho doedy dote ond thoe froegquency

- of aauﬁting arc to bu spooificd by the reguestor.

XITw

ferme Count of o Liguid Somple

Yot loss thon five gallons of & sample should be submitted in oosy

pouring contazncxs« Report to indlooto mr/hr ot o point in sn infinole

XIVe

volume of the liquid coumtode {Gounting be bo two vessel method os
dcseribed in CH-2565,). Probablc counting crror ¥ 3% unloss othepwisc
roequesbods

Docny Curve of Alpha Acbivity {Dise}

The rapért #ill be & somi=log graph ond table of welues of the ducey
of the wetivity in p surics ¥s. time of netivity doposited on o fluot dise
7 %%":ﬁi&moﬁer,'&ctivity on onc surface only. The poried te o sovercd
by the docoy duts snd the froquenay of counting are to be spocificd by the
roguesbor. FProboblo aﬁunzing orrar F 3% unless othorwisc reguestods
absorption Durve of Bebe hotivity {Dinc}

?ha roport will bo o semi~log graph cnd tnble of walues of the
ubsarption of the babu ucti?xty in counts por minubc ¥8. mm/b AL
sobivity depositoed on oo flot disg ﬂ‘lﬁ dismcter, act*vzty‘on one surfoec

only. Probebls crror £3% unlcss otherwise roquostods



«100%
*Immodiote count indicnbtos thebt samplo will bo counted within .30 rdnutes after
repoipt of samples  Samples arfiving on 412 andfor 12-8 ghif'ts or on Buturdays,
Swndoys, or holidaye will bo countod on the noxt fﬁgular work duyae
~ The following informetion given in order sz shown Eolow should accompany
gtich samplo s
| }. Doste and time sample buken
Z¢ Requestor's neme, address and teclephons nwbor
3y Cattlogue numbor of types of survise roguastod
4s  Romarks {4f cny)
In submitting samples ovury procaution should be tuken %o prevent sprooed
off céntaﬁinationg fhere proctieal, sumples should be wropped to provent loss
of rudisackive weterial, bub not so that the wropping cen eraééggwmy the speeinens
The stendardized voluss for Proboble Error will be T 3%, Ebwevér, it the
noture of the werk permits o greaster Probeble Error, we would groatly approcicte
the requostor stabing tho pormiseible Proboblo Brror undor YRemmrks" on the
sample sheet._,ﬁléo,_if due to nibure of the work, s srallor Probable Erpor is
degired then thw-tmqusatar should state thet information under "Romorks™ on the
sumple sheets
Duc to proscnt fueilitics, only o minimun nurber of bets degay curves of
radicactive gos can bo obteimed. For spociul probloms concerning counting and

counting oporutions cousult the Heulth Physiex Counting Bupcrvisor,





