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CTJTIE PIE 

I. Use of Instrument 

. 
A. 3h&t the i n s t rw ,en t  i s  designed t o  do. 

1. Measure, wi th in  lo$, hard gnnna r ad ic t ion  (ED bctn present)  
between tho i n t e n s i t i c s  of-5 r:r/hr End --lo r/hr* 

Mecsure t h e  ion izc t ion  current  due to soft garma and/or beta  
radintion. 
noasurmcnt w i l l  increase as t he  energy lcvel o f  t h e  betas 
increases. 

2, 
I n  gencral ,  t ho  accuracy of t h c  bcta  ioniznt ion 

NOTES Thc purpose of the. wopon window" rending i s  t o  determine 
whether o r  not beta rndint ion i s  present. 

E, Tihat thc instrument i s  not designad t o  do. 

1. Accuratcly mezsure rr.Ciations of i n t e n s i t i e s  < 5 rrs/hr o r  
> 10 r/hr. 

2. Tlecsure rep's of bet3 rndiP*tion. (Di f forent  i n s t r m n t s  Will 
show a wide var in t ion  i n  bctc. sans i t i r i t y . )  

3, BIcasurc alpha radis t ion.  

C. Factors a f fec t ing  propor usc and in te rprc ta t ion ,  

1. Proper wcm-up ticieb (30 scc.) 

2. Propcr zero se t t ing .  

3. Prop"' d i s t m c e  of i n s t r w x n t  fron sourcer 

4. Type of radiration being r:CzsurLd. 

5. Low sonsitivity t o  or ien ta t ion ,  

11. Calibrat ion 

h, Sources - 27.03 ng Ra source 
700 m Cn s m r c c  

E. C d i b r z t i o n  cycle - th ree  wecks 

C ,  Prc-calibration chock l i s t  

1. ChGck f o r  radioactivc contnminctlon. 

2. Check d i a l  functions. 

3. Check bu t t e r i e s ,  
r. 

4. C k c k  f o r  othcr poss ib l c  faults ,  
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11, Colibrntfon (con-t'd) 

r) Procedure 

3 ,  Salient Factors 
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f. Use of Instrumnt 

h. That the ins t runent  is designed t o  do, 

1. Neasure, fn order o f  magnitude, hard gama radiation between 
5 r/hr and 20 t o  100 r/hr depending on sensitivity of ins t ru-  
nent used, 

2. Xeasuro ionization current due t o  sort gam3.a a n d o r  beta  
radiat ion.  

E, :7hat the i n s t r m s n t  is not  designed to do. 

1. Accurately masure radiations of i n t e n s i t i e s  less than 
5 rihr. 

2, Measure rep/hr of beta rad ia t ion .  

3. Measure alpha radiat ion.  

C. Factors  affecting proper use and iat tcrpretalion. 

1. Proper warm-up tine. (30 seconds) 

2. Proper zero setting, 

3. Proper dis tance o f  ins t runent  f r o n  source. 

4. Type of r ad ia t ion  being maswed.  This i n s t r u m n t  does not 
have a winctuw t o  help d i f f e r e n t i a t o  b e h e e n  beta and garma 
rad ia t ion ,  

5+ Low s e n s i t i v i t y  t o  orientation. 

I f .  Cal ibra t ion  

A,  Source - 2 g R a  SOWCO. 

B. CGlibrntion cyclo - threc weeks. 

C. Prc-cal ibret ion chcok l i s t .  

1, Check for rac!ioactive cantcr:iwtion, 

2 Check bnttcric  s . 
3. Check d ia l  functions. 

4. Check cord conncc.t;ions. 

5. Check f o r  nny other  discrepancies.  
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ZEUS 

I. Uec of Instrwwnt 

- *23 

h. '.hat t h e  i n s t r u m n t  is designed t o  do, 

1. Measure, with in  105, hard garna r ad ia t ion  between t h e  
i n t c n s i t i e a  of 5 m / ~ w  and ,-A r/hr. 

2. ESoasurc ion iza t ion  cur ren t  due t o  s o f t  garma and/or beta  
radiation. 
plast ic  windm open.) 

(Reading for b s t a  and soft g m a  nado w i t h  

3. kleaswrc i on iza t ion  current  due t o  alpha radiat ion.  (Roading 
for alpha made w i t h  both windows open.) 

B. '%at the i n s t r u m n t  is nut dceignod t o  do+ 

1. Moasurc rad ia t ions  accura te ly  of i n t e n s i t i e s  less than 5 m/hr 
o r  g rea t e r  than ~2,000 rr/hr. 

2. Xeasuremeps of be ta  radiation. Different  instruments will 
show wido vcricrtion i n  beta sensitivi%y, 

c. Factors affecting proper use and in te rpre ta t ion .  

1, Proper warm-up tint. (30 seconds) 

2, Proper zero setting6 

3. Proper distance of i n s t r m n t  from source. 

4, Type of r ad ia t ion  being wasured.  

5. Proper pos i t i an  of windows f o r  aach type masurcmnt .  

11. Cal ibra t ion  

A, SOWCOS * 27.03 mg Ra source 
700 zc co 
Alpha Sourccs 

1. 4,000 d f m  

2. 13,180 a/D 

3, 22,306 d/m 

4. 42,128 d/m 

5, 85,000 d/m 

0 .  169,000 d/n 

















ZE UT0 

I. Use o f  Instrument 

- -23" 

A. :ihat the ins t runant  i s  designed t o  do. 

1. Measure ion iza t ion  cur ren t  due t o  alpha rad ia t ion .  

2. Give readings which are reproducible wi th in  10%. 

B. Tihat $he ins t runent  i s  not  designed t o  do. 

1, Measure beta and garma radiat ion.  The instrument w i l l  gi-re 
readincs  In  presence of beta o r  garma rad ia t ion  but t h i s  i s  
a n  undesirable fea ture .  It i s  not ca l ib ra t ed  f o r  these  
neasurements. 

2 *  hrieasure accura te ly  alpha emitters below-300 d/m o r  g rea t e r  
than 80,000 d/m. 

C. Factors  a f f ec t ing  proper use and in te rpre ta t ion .  

1. Proper warm-up time. (90 seconds) 

2. Proper zero se t t ing .  

3. 

4, Type of r ad ic t ion  being neasured. 

5, 

Propor d is tance  from source being measured. 

Dis t r ibu t ion  of  active material being measurod, 

XI, Cal ibra t ion  

A. Sourccs - alpha m i t t e r s  

1. 4,000 d/n 

.2, 13,180 d/m 

3. 22,306 d/m 

4, 42,128 d/m 

5. 65,000 d/m 

6. 169,000 d/n 

Cal ibra t ion  cycle  .c t h r e e  weeks B. 

a 
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2, Check 3a t t e r i e sa  

3, Check d i a l  functions, 

D, Procedure 

3,  Sot on X 4  posieion and reEd in smccssi.cn thc above n l p h ~  
sow-ces, 

la Ttu"ri iazstrw:mt on five niinutcs p r i o r  t o  ca l ibra t ion  t o  
a l l o w  pl.enty of "warm-up" t i m i ,  

I11 Rcfcrencos 

A, DDBC - 117 









I 

I
.
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BECKfYiN SURvE;Y METER 

1. Use of  Instrument 

A. lihtit tho i n s t r w c n t  i s  designed t o  do. 

1, IIccsurc, wi th in  3$, hard garma r ad ia t ion  betwccn the 
i n t e n s i t i c s  of less than 1 r r h  rnd 2,000 nr/hr. 

Xeasure ion iza t ion  cur ren t  duc t o  soft garma and/or 
beta  rad ia t ion .  

2+ 

NOTEr Provides window t o  aid i n  determining typo of r ad ia t ion  
being measured. 

B. :-;hat tho i n s t r m e n t  is not dosigncc', t o  do, 

14 

2, 

IIeasure rad ia t ions  o f  i n t e n s i t i e s  greater  than 2,000 m/hr. 

It i s  not ca l ib ra t ed  t o  mmsurc rcp/hr of beta r ad ia t ion  
and d i f f e ren t  i n s t rwmnts  vi11 shov wide variat,ion i n  be t a  
semi  t i v i t y  

3. Ideusure alpha radiat ion.  

C. Factors a f f ea t ing  pr0pc.r use and in t e rp re t a t ion ,  

1, Proper warm-up ticie. (30 saconds) 

2 ,  Proper zero s e t t i n g ,  

3. Propcr distancc; of  instrwnent from SOWCO. 

4. Type of radirxtion being noasured, 

I f .  Calibrat ion 

A. Sources - 27,03 r?g Ra source 
700 mc Co 

B, Ccl iSrot ion cycle - 3 wecks. 

C. Prc-cnl ibrat ion check. 

1 C he ck f o r  co ntcminuti on, 

2, Chock b a t t e r i e s ,  
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Instrument is sinilar t o  Zeus except no t  calihrnted to read dpi ia ,  









LliURITSEEj ELECTROSCOPE 

I. Use 0% Ins t rw-ent  

A ,  ':hat the instrument i s  dosigned t o  do. 

1, lbasure, within l o s s  than I$, hard g a m  radia t ion  betwecn 
the i n t c n s i t i o s  of less  than 1 m/hr and 1,000 mr/hr. 

2, Measure ion iza t ion  cur ren t  due to be ta  radiat ion.  

%at the instrument is not dosigned t o  do, 

1. 

2, 

3, Elcasurc alpha a c t i v i t y ,  

B, 

hleasuro rad ia t ions  of i n t e n s i t i e s  grcater than 1,000 mr/hr. 

Iwasurc beta a c t i v i t y  i n  rop/hr, 

C ,  Fsctors  a f f ec t ing  propcr in torprc ta t ion ,  

1, Propor zero  s e t t i n g  - fiber should be charged back to 
the zero  point on the scale, 

2. Froper dis tance o f  i n e t r m e n t  f r o m  source, 

3, Type of radiation being Ireasured, 

4, Use of proper port ion of scale ,  

5, Requires no mm-up period, 

6, Prapcr or icn ta t ion  o f  instrument t o  source. 

11 , Cnlibration 

h ,  

B, Cal ibrct ion cycle - 3 weeks 

Source - 27.03 mg R b  

C, Pre-cal ibrat ion chrck 

1, Check f o r  contanination, 

2, Check ba%tcrics. 

3, Check fibor novcncnt. 

4. C'wck relations of f i b c r  and scale. 

5. Chcck background of i n s t rmxn t .  

6, Chcck f o r  any othcr discrepunci.cs. 













X. Use of Instrument 

A, : i h t  tho instrument is designed Lo do, 

1, b a s w e ,  w i t h i n  less  than I$, g m a  radiat ion between thE 

intcnsitios of backgrormd Lvcll and 1,000 mr/hr, 

2. lkasurc i o n i e a t i o n  current due t o  beta radiation, 

3. Nloasurc ionization produced by alpha p&rticlcsr 

B, 'tliat thc: instrumcnt is not designcd to d o r  

1. Ibasure r a d l n t i o n  of intensities groatcr than 1,000 nr/hr. 

IJOTEr Because of tho  great dcpondcncs of  alpha and beta ray 
rncnsurumcnts on thc condition w-der which they are mado 
and t h e  energy of the part ic les ,  no calibration is 
furnished for such masurumcnts, 
t i o n  chart i s  prepared, th i s  instrument may bo used i n  
thc- save xrnmer as a Lauritscn Electroscope. 

If th:; propor calibra- 

C, Factors a f fec t ing  propcr i n t e r p r e l a t i m .  

1, Proper zaro se t t i ng ,  

2. Proper distance of instrument from sourm. 

.3, Typo of ri-.diction b i n g  measured. 

4. Proper posifuim of windLw f o r  re.diation being mcasurcd. 

111 Calibration 

A ,  sources - 27.03 f i g  Ra source 

1. 4,000 d/m 4. 02,128 d/n 

Alpha cmitters 

2, 13,180 d i n  Sr 85,000 d/m 

3* 22,306 d/m 6, 169,000 d f n  



1, 

2, 

3 ,  

46, 
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'ALKIE TALKXE 

I. Usc of Instrument 

i b .  ';hat the instrument is designed t o  do, 

3, 

' ,hat  t h e  ins t rwient  is not  designed to do, 

.le 

2. 

Factors  a f fec t ing  proper UEC o f  instrument. 

1. Proper w l t c g o  adjustment. 

2. Proper warm-up tim. (10 seconds) 

Indica te  prosencs o f  beta  o r  gama by audio signal.  

B, 

Keasurc quan t i t a t ive ly  any type of  radiation. 

Give audio s igna l  f o r  alpha radiat ion.  

C. 

11, Calibrat ion 

A. Pre-cal ibrat ion check list. 

1. Check f o r  contamination. 

2. Check ba t t e r i e s .  

3. Check d i a l  functions,  

4. Check f o r  any o.t;hLr discropancics. 

B. Procedure 

1. -.rith a source, check thc  proper operating voltage and 
record on instrument . 











1. Use of  Instruncnt  

it. ; ,hnt t h e  instrunent is designed t o  do. 

1, IndicQte presence of  bctc. o r  g~rn~c i  by audio signal. 

B. 4w.t t h c ,  ins t runcnt  i s  not  designed t o  do. 

1, 

2. 

Factors affecting ?roper use c?f instrurwnt.  

IIeasurc quan t i t a t ive ly  any type of  radint ion.  

Give audio s i p o l  f o r  alpha radiat ion.  

C. 

1. PrGper v o l t q c  r.c!justncnt. 

2. Prcper  tvn.rm-up t i n e r  (10 seconds) 

11. Calibration 

A. Prc-cnl ibrct ion check l i s t ,  

1, Check for cgntmiinction, 

2, Chcck bc t te r ies .  

3. Check d i a l  funct ions,  

C. Chcck f o r  m y  other discrepancies.  

B. Procedure 

.- 1. ,;ith n source, check the  prrjper opcrr.ting voltcigt? nnci 
record on instrmen-k. 











v q o , g E N  26s 

I. Use of Instrument 

A ,  "hat the instrument i s  designed t o  do. 

1. Indicate  roughly the  magnitude of beta  a m a  r ad ia t ion  
and 20 mr/hr. between the i n t e n s i t i e s  of l e s s  than .2 

2 ,  3y use of a shield,  to determine whether a c t i v i t y  being 
measured i s  la rge ly  gama o r  beta .  

NOTE; The instrument i s  most often used as a de tec t ion  in s t ru -  
ment r a t h e r  than a quan t i t a t ive  measuring instrument. 

B. rJhat t h e  instrument is not designed t o  do. 

1, Measure i n t e n s i t i e s  g rea t e r  than 20 mr/hr. 

2, Bfeasure rep/hr of be t a  radiat ion.  

3. Measure alpha rad ia t ion .  

C .  Factors a f f ec t ing  proper use and in te rpre ta t ion .  

1. Proper tvarm-up time. (15 seconds) 

2. Proper zero se t t i ng .  

3. Proper dis tance of instrument from source. 

4. Type of r ad ia t ion  being measured. 

11. Calibrat ion 

A. Sources - 0.96 Ra source 
27.03 mp; E-a source 

B. Ca l ibra t ion  cycle 

1. Calibrated upon request. 



1, Chock for  contamination. 

2,  Check batteries;. 

3 ,  Check d i a l  functions, 

4. Check ~ o r d  connections 6 

15, Procedure 

1, Zero ~n th:: mast sensi*tivc p o s i t i o n  and dn not  zero  on any 
of the  othcx pos i t i ons ,  

4, S e t  cln ,{-l, Lb b o a s t  scnsi t ivc pos i t i on ,  mid proceed twiard 
radium source, starking at 5 m/hr p o s i t i o n ,  
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!T&KIE -POPPY 

I, Use of Instrument 

A. '-/hat t he  instrument is designed t o  do. 

1. Indicate  presence of  a l ~ h a  rad ia t ion  by audio s igna l ,  

B, That the  instrument i s  not designed t o  do, 

1. Measure quan t i t a t ive ly  alphc radiat ion.  

2. 

Fectors a f f ec t ing  proper UBO of instrument. 

Give audio signal for bota o r  gamma radiat ion.  

C. 

1, Proper v o l t q e  adjustment. 

2. Proper warm-up time. (50 seconds) 

11. Cal ibra t ion  Procedure - Th@ only ca l ib ra t ion  i s  a check with an 
alpha soiwce t o  insure  proper operation of instrument. 

A .  Pre-cal ibrat ion check list 

1. Check for  contamination. 

2. Check ba t t e r i e s .  

3. Check cable connections. 

4. Check for any othcr  discrepancies.  

B, Procedure 

I. ' J i th an a l p &  source, check thc  propcr operating voltage 
and record samc on in s t~umen t .  



Causcs 2 

a ,  Lcakage i n  h igh  vol lagc,  

5 ,  Bad bias  c c l l s  o f  amplified sect ion supply, 

3 ,  No noias or pops, 
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PRO TEXIhiGTER 

The Proteximeter reads t o t a l  accumulated dosage of' beta and 

The instrument makes use of a complex type of poly- gama radiat ion.  

ctholene ion iza t ion  chamber which i s  charged by a ba t t e ry  and potentiometer 

and then disconnected from same, the  chargc of the  chamber forming the  

negative bias on the g r i d  of t hc  t lec t rometer  tube such that  a microan- 

meter i n  the  p l a t c  c i r c u i t  r sads  zero. 

chamber cau6es t h i s  charge t o  leak o f f  making the  g r i d  progressively 

less negative and consequently the  p l a t c  current  progressively greater .  

Radiation passing through the  

The reading a t  any time i s  an ind ica t ion  of thr. t o t a l  amount o f  charge 

which has leaked off  and, therefore ,  an ind ica t ion  of  t h e  r ad ia t ion  

dosage 
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I, Use of Instrument 

A. '%at the instrumcnt i s  dcsignod to do. 

1,. Pleasure accumulated g a m  radiation up to 200 rnr 15th an 
accuracy of less than lo?;. 

2. l!feasure accumulated beta radiation, 

3. 'Jht the instrument is not designed to do* 

1. Distinguish between beta, x-ray, or gama rudiLtions. 

2. tlcasure alpha radic tion, 

3. Ivlsasure dosage rate. 

C, Factors a f fec t ing  propcr  use of instrument, 

1. Voltage adjustment, 

2. Zero se t t ing .  

3.  Position of instrument. InstrumcQt will not operate in 
inverted position. 

I1 . Calibration 

A. Source - 27.03 mg Za source. 

B .  Calibration Cyclo - as rcqueetcd. 
C . Prc-caLibration check list. 

1. Check for contamination. 

2. Check batteries. 

3, Check dial functions, 

4. Chcck zero set, 



3,  Lc3ve 8-t t h i s  position POP" onc hourr  

E ,  S d i e n t  Fncstoss 



2, No reading in r n d i n t i o n ,  

a* Bad tube,  
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CHANG AND ENG 

I. Use of instrument 

A. Vhat the  instrument i s  designed t o  do. 

1. Measures f a s t  neutron exposure ( r ep )  i n  a f ie ld of g a m  
rad ia t ion .  

B. Rhat the  instrument i s  not designed t o  do. 

1. Measure alpha, beta ,  gamma or  thermal neutron radiat ion.  

2. Ifleasure f a s t  neutron f lux  i n  a f i e l d  of g a m  of d i f f e ren t  
energies t o  that used for ca l ibra t ion .  

C. Factors a f fec t ing  proper in te rpre ta t ion .  

1. Electrometer balance. 

2. Pressure balance. 

3. Geometry of source. 

4. Gama rad ia t ion  energy balance. 

11; Cal ibra t ion  

A .  Sources - 27.03 mg Ra soume 
5 cur ie  Po Be source 

The value of these sources i s  not c r i t i c a l ,  

B. Cal ibra t ion  cycle - i f  i n  constant use) should be ca l ibra ted  
every t w o  weeks. 

C. Pre-cal ibrat ion check 

1. Check f o r  contamination. 

2. Check b a t t e r i e s .  

3. Check electrometer. 

4. Check f o r  leakage of gas i n  cylinder,  

5. Check f o r  any other  discrepancies.  



ID, Procedure 

1, Elactrometer Calibrat ion - Bamove shaft  lock from sensit;i.aity 
adjustment pot ,  17it;h bo th  shambers remoTdred ad jus t  the 
sensitivity until " z h e  & a i r e d  d c f  Iect ion is obtained when 
a knovm p o t e n t i a l  i s  a p p l i e d  to +,he slectrometerr A sensi- 
tivity of 400 - ti00 d i v / m l t  is recamended f o r  Lhe highest  
sens i t iv i ty  qcRle*  
se lec tor  switch in the  Ho. 1 pos i t i on ,  This procedure 
adJmt;s t h e  sensitivity f o r  a l l  o ther  p o s i t i o n s  on tho 
selector switch at t h e  same kin@,  

T h i s  adjustment is t o  be made w i t h  -the 

2 ,, Pressure balancing 

a r  F i l l  butane: chamber to 213 pr3. of butane; f i l l  argon 
chamber t o  about 35 psi  of argcln. 

b. Insert chanbers i n t o  prapcr  pos i t i on  in yoke assembly 
and connect e l e s t r i c a l  leads, 

d ,  T%th a gama S O U T C ~  placed such that; ii; is eqrddis tan t  
from b o t h  chambers, d l c w  enough argon to k a k  o u t  rnntll 
%he ratc o f  drift of t h e  e l s c t r o w t c r  i u  reduccd t o  2 6 m b  

T h e  gama ray ensrgy 02 the source used f o r  bnlencing 
s h ~ i ~ l d  approximate thcs p p m a  ray crrcrgias anticipated 
in ope- r a t i o n  L" 

a. $?lac6 a ncutron sourcc of known at a know. 
d i s t w c e  f r o m  t)ie contsr uf thc butane chamber, 
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SCALER 

T h e  ""Scalctr" is an electronic  c i r c u i t  designed to recxive 

pulses from a Gcigcr, or ot;her counter dcvice, at 'I r ap id  rote and 

scale %kern down o r  d i v i d e  Yns: t o t r -2  nulrhrr r e c e i v o d  by a fixed or 

eas i ly  selected d iv i so r ,  so t h o t  the  t o t c l  pu'lscs r a t e  n t  t,h: t ~ ~ t p ~ t  

of' the Scaler wil l  br: r, known f r e t t i o r ,  of the  input, It m=y rrczdiby 

be seen khnn, thnt; by d r i v i n g  n mechclnjcc.1 register from ?he output 

of  a scnlcr w i t h .  B p r a p + r l y  selected ratjo of  ingut  t;o autpzl",, the 

csmblnation w i l l  r cg i s t c r  ac~9ura1;~'Py pulscss arr iving at such n rap id  

rcte %hat '&e mcchrnicnl r eg i s t c r  alone would be jammed and t o t n l l y  

inrnpcblr o f  lrccosiling 'them, 

Scalers used at; Oak Eidge lhtioml Laboratory iismlly con- 

s i s t  of 'three, five, six, or seven scale  of twi3 stages cascaded i n t o  

cnch &her to giv;: sealc  factors of 8 ,  33 ,  61, or 128 respsc t ivu ly ,  

The Scaler stages usucI ly  c o n s i s t  of %m t r i o d c  -tubas arrcngcd in a 

"flip-flop" c i r c i i i t  such that P, p u l s t  C ~ S C S  one t u b G  to conduct, block* 

i n g  %he second tube ,  Thc ricxt pulse ~PJ'ill mkt.. t h e  second tube conduct 

and pass R pulsc  along to the ncxt ;  ~ t z g ~  arid at t ha  szme time block 

the first tube p k i n g  it. ready to take thc rwrt pulses 

cos8 continues, each sc3.lc.r stngc prissing Llonp; to t hc  follov' ing s2;ngs 

cnch s ~ ~ o p l d  pulse  th9.t it recciwAsr Scalers  are multi-t,ulx devices 

tlzcrns:,lv&s en? so khvy newly nlways ham I high vol tagc  supply f a r  

thr, Geiger %ut r: nnd othtr c m i l i n r y  c i r c u i t s  conts incd  i n  thc, z o m  

chassis. 

adapted to port t .ble  use+ 

Thus t h c  pro- 

They B F ~ ;  iismnIly rather hcsvy m c l  bulky m d  not vory x e l l  

There is n vr:riety of scalers produced coxrsncrcinlly ut t he  

present  timc, 





EQUIFLZNT AMD PROCEDURE FOR PROCESSING A I R  

AND SiiIEAR SAiPpLES 

This scct ion is  conccrncd w i t h  thc cquipmcnt nccdcd i n  :: counting room 

( a i r  and smcar s m p l c s )  and t hc  stcps i n  processing samplcs. 



5,, Lccd s h i e l d  - c y l i n d r i e n l  






























