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Plr. keberso ld  s t a t e d  t h e  purqose of' t h e  meeting 2s fo l lows :  
' T o  c7eci6.e on means of get-t ing for all groups concern- q :-\ 

J I  ( \  < e d  a s u f f i c i e n t  number o f  t h e  most s a t i s f a c t o r y  h e a l t h  and survey 
r a d i a t i o n  in s t rumen t s  i n  t h e  most expedient  and e f f i c i e n t  manner. 

4 

The aims of t h e  meet ing were: 
'tl. To e s t a b l i s h  t h e  measuring requi rements  of- t h e  

3 
2.  To rev iew t h e  in s t rumen t s  c v z i l z b l e  and s e l e c t  6 
3. 

4. Ob t s in  i n t e r - p r o j e c t  coord ina t ion  on t e s t s  and q' 

h e a l t h  survey and moni tor ing  in s t rumen t s  needed. 

t h e  types  for t h e  v a r i o u s  requi rements .  

t h e  o v e r - a l l  p r o j e c t  needs.  

development of i n s t r u m e n t s ,  

of resezrch  on r a d i a t i o n  survey in s t rumen t s .  :1 

I n v e s t i g a t e  t h e  p r o c u r a b i l i t y  of i 2 s t r ; m e n t s  f o r  

5. Ou t l ine  developments s t i l l  needed -- d i r e c t i o n  

~ COORDIPTATION ----- -- BZTTliZLT\T IIY3TRTP\IEP\IT GROTPS : -- -- ---. --- - 
It was a l s o  steted.  that  a l though  increased  coord ina t ion  i s  

being e f f e c t e d  between t h e  v a r i o u s  groups i r t e r e s t e d  i n  r a d i a -  
t i o n  in s t rumen t s  by more r a p i d  and d i r e c t  exckznges of  p e r t i n e n t  
r e p o r t s  and by visits of' personnel  bet?lieen groups fbr s p e c i f i c  



purposes ,  t h e r e  are 'economies s t i l l  t o  be gained i n  equipment, 
t ime,  and pe r sonne l ,  as we l l  a s  expediency i n  accomplishing 
p r o j e c t  aims, by f i r t h e r  coord ina t ion .  

t h e  v a r i o u s  groups Nr. i ,ebersold suggested t h a t  i n e l i m i n a r y  r e n o r t s  
on t h e  development and t e s t i n g  of r a d i a t i o n  in s t rumen t s  be wei t -  
t e n  and s e n t  t o  Lis o f f i c e  f r o m  which they  would be c i r c u l a t e d  t o  
the  ins t rument  s e c t i o n s .  The sugges t ion  was m d e  t l ia t  f i n a l  
r e p o r t s ,  g i v i n g  more complete d e t a i l s  of  c o n s t r u c t i o n  and perform- 
ance,  shou ld  be w r i t t e n  with less de lay .  A s*mll committee should 
be formed, p o s s i b l y  one man f r o m  each o f  the  p r o j e c t s ,  which wocld 
be r e s p o n s i b l e  f o r  i n t e r p r o j e c t  coord ina t ion  on r a d i a t i o n  i n s t r u -  
ments and which could meet o c c a s i o n a l l y  t o  review t h e  s t a t u s  of 
r a d i a t i o n  i n s t r u m e n t a t i o n .  Also one aan  f a m i l i a r  16th r a d i a t i o n  
ins t ruments  should be selected- t o  v i s i t  r e g u l a r l y  ( e v s r y  f o u r  t o  
s ix  weeks) a l l  t h e  i r s l r u m e n t  l z b o r a t o r i e s  and b37 t h a t  rnezns t o  
inprove t h e  d i s s e n i n z t i o n  of instrument  knowledge as  well  a s  t o  
i n t e g r a t e  t h e  needs and developments. 

ii. d i s c u s s i o n  was h e l d  on t h e s e  sugges t ions  2nd t h e y  were 
warmly r ece ived  b u t  no formal a c t i o n  v;as taken.  
t h a t  t h e  e f f e c t i v e n e s s  of  t h i s  endeavor w 0 ~ 1 6 .  be cons ide rab ly  
increased  if the  r c ; d i a t i o n  ins t rument  s e c t i o n  of Y coald be r e -  
presented .  T h i s  a13garently i s  n o t  p o s s i b l e  a t  t h e  moment but  
t h e r e  i s  room for hope. Xajor  F r i e d e l l  svggested t h a t  L t .  C o l l ' : ~  
would be a very  good pe r son  t o  c i r c u l a t e  between t h e  i n s t r u m e n t t - '  
t i o n  groups of t h e  p b j e c t s .  This  was agreed c s  a n  e x c e l l e n t  
choice bu t  a c t i o n  w a s  d e f e r r e d  u n t i l  t h e  ma t t e r  could be c l e a r e d  
through o f i i c i a l  channels .  

I n  o rde r  t o  s i d  f u r t h e r  i n  a t t a i n i n g  c o o r z i n a t i o n  between 

It was s ta ted  

ICE91 TOLLRifiTCL: 5 : 

1' d i s c u s s i o n  7 j J a s  cen tered  aroun6 t h e  problein o f  medical  
t o l e r m c e s .  Najor F r i e d e l l  s t a t e d  t h a t  t h e  t o l e r a n c e s  which 
riesded t o  be e s t a b l i s h e d  'xust  be l e f t  f o r  f i n a l  agreener,t by 
t h e  medical groups. The two Droblerns a re :  

.1. T o l e r a r c e s  for a l p h a ,  b e t a ,  ga.ma, end neu-tron 

----.--- 

r a d .  i a t i o n s .  

m a t e r i a l s .  
2. "he chemical to;cici-ty cf va r ious  r a 5 i o a c t i v e  

( T h i s  i n c l u d e s  not  only t h e  aixoilnt of a a t e r i a l  but  a l s c  chemical 
congos i t i on ,  s o l u b i l i t y ,  e t c  TZe c r i t e r i o n  foil t h e s e  m a t e r i a l s  
i s  gene ra l ly  how m.ck i s '  su-spended i n  the a i r  3eiEg breathed. 
r a t h e r  t han  on a szrf 'ace,  t h a t  i s ,  air monitor ing of t h e s e  t o x i c  
ma te r i a l s  i s  more impor tan t  i n  gene ra l  f o r  the. medical  needs t h a n  
su- face  moni tor ing)  e 

I'r. !iollan suggested t h e  r iediczl  group pu.t 0u.t a r e p o r t  on 
t o l f r a n c e  on t h e  b a s i s  OT t h e  informat,ion ; v e i l a b l e  t t  t h e  moment 
and tken  add t o  Lhis brhen more d e f i n i t e  i n fo rma t ion  i s  available. 
Fur ther  C; i s c u s z i o n  centered  arO1J.nd i ,he tker  t o l e r a n c e  ner C: a y  
skou-ld be changcc' t o  average t o l e r a n c c  i>er montk s o  t h a t  a ? s ~ T E ' ~  
caul< t ake  riolT'e on  one c'ay and less on another .  

i a  
- 2 -  
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Vie Ciiscussicn then turned. t o  a review of ' t h e  v a r i o u s  
in s t rumen t s  now a v a i l a b l e  an$- t h e i r  uses. T k e s e  WerL giver, as:- 

1. F o r t a b l e  i o n i z a t i o n  chamber and counter  ins'iruinents * 

?. Continuous r a 6 i a t i o n  m n i t o r i n g  i n s t a l l a t i o n s .  
3. Ins t rumen t s  f o r  survey and n o n i t o r i n 6  of  d u s t .  
4. In s t rumen t s  for x a s u r s m e n t  of  c o n t a n i n a t i o n  o f  

5 Surface  c o n t a a i n a t i o n  survey ins t ruments  
6 .  n%utron r s 2 i a t i o n  sEZective in s t rumen t s .  

i:.. L l e c t o r s t x t i c  i n d i c a t o r s  
E. 'Jccuum tub@ c i r c u i t s  
C. Counters (Geigcr-;?ieller,  7 r o p o r t i o n a l  Counter,  

These were rate$. f o r  s\;rvey purposes by !:ajar F r i s d s l l  i n  t h e  
fo l lowing  manncr : 

nersonnel .  

The p h y s i c a l  p r i n c i T l e s  on which t h e s e  in s t rumen t s  are based a r e : .  

L inear  h-nglif ier ) 

Rat ings  _.__ .- c r i t e r i o n  
-I -- 

%ow -- L _  Ti& ?led i u rm - ---- 
1 S c n s i t i v i t y  c 3 .  ii. 

t i o n  n E C 

t i o n .  

?. S i m p l i c i t y  of construc-  

3. F c c s i b i l i t y  of construc-  

4. -"1-actichbili ty 
( a )  D u z a b l l i t y  A P - C 
(b') Skill for ?andling d C 

f o r  rsadiw _ _  73 

( c )  T asc of  o b t a i n i n g  
r e a d i n g  B C A 

13 C 

B a - t h e r  ci-iter3.a VETC g i v s n  by Tlr. 
R e a d a b i l i t y  E nd sc n s i  t i v i  t y  : 

TT s a b i 1 i t y : 

k p  cnd a b i l  5 t y : 

!?ai n t  G nanc e : 

Repai r :  

2% a t u r t  s : 

c o n s t y  u. c -L i on : 

2ay a s  : 
c n l i b r a t i o n ,  l i n c a r i t g ,  r angc ,  
rcadablE incrtmeiit  . 
t:--ges o f  r a d i a t i o n  m6asursd; 
s i z e ,  weight ,  rcsponsc t i n e ,  
and warm up t i ne .  
f a u l t y  r e a d i n g s ,  n i c royhon ics ,  
g s o t r o n h i c ,  h o l d i n g  c a l i b r a t i o n  
a bu s a  b i 1 it y . 
b a t t e r y  r c p l a c c q L n t ,  both case  
cnd f requency  
frEquency, a v a i l a b i l i t y  of 
nar t s , sk i l l  r ca_u.ired. 
n m b c r  of ContTols,  zero s c t ,  
hand lcs ,  covcr ,  s e l e c t i v e  
i i i  Ed o'ir 
zowr-c)re?al a v a i l a 3 i l i t y  

:.ian:r for r o u t i n c  usc or  a f L 7  

for L x c t i n g  USCS.  

F 
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L l  c c t r o s t 2.t i c I n s  t r u e  n t  s : - - - ----.I 
The cTe>tF63%%tic ; n s t r u w n t  s wcrc thcn  d c s c r i b d  by 

( a )  L a u r i t s e n  o r  Landsverk-',ollan q u a r t z  f i b e r  e l e c t r o -  
1 2 .  Yol lan.  

scopes.  (The l a t t e r  i s  a z o d i f i c a t i o n  o f  t h e  f o r g e r  and 
avo ids  t h e  d i f f i c u l t y  o f  t h e  f i b e r  winding i t s e l f  around t h e  
suppor t .  f u r t h e r  c ' i f f i cu - l ty  w i t h  t h e  L e u r i t s e n  e l e c t r o -  
scope i s  t h e t  ab- the  ? r e s e c t  t ime it i s  n o t  comnerc ia l ly  
a v e i l a b l e .  ) (See !<€port CP-I-lil30 on t h e  L&i,l' e l e c t r o s c o p e .  ) 

( b )  V ic to reen  r-meter e l ec t rome te r  ( s t r i n g  type  f i b e r ) .  
TTsed w i t h  "'?.nometer ., 

( c )  Lindeaann or ?Ersche;? type  e l ec t ron ie t e r s  ( t o r s i o n  
f i b e r  p l u s  q u a d r a n t s ) .  Ccn be uscd at a s e n s i t i v i t y  o f  1 
m i l l i v o l t  p e r  d i v i s i o n  but  a r e  no t  l o r t a b l e  type  of i n s t r u -  
ment s. 

h l ec t rome te r  TTacuwn Tube C i r c u i t s :  - __I--- ----__--I__-- 

The vmuulil tube  ty3e  o f  c i r c u i t s  were t h e n  d i scussed .  ' 
Yr. Shonka desc r ibed  P l u t o  t h e  a lpha  ra.y s u r f a c e  moni tor ing  meter ,  
which l;as a s e n s i t i v i t y  o f  2bout 30,000 alpha's p e r  minute f u l l  
s c a l e .  (See r q o r - t s  !I-C?-1699 an6 F-1374) e Objec t ions  t o  d r i f t  
and change of s e n s i t i v i t y  of P lu to  were d i s c u s s e d .  (Yemoranda by 
Yr. Ray on t h e s e  p o i n t s  o r e  t o  be c i r c u l a t e d . )  

Flr. Z,einwater descr ibed  a two tube ( 9 5 9 )  l i n e a r  aqpli- 
f i e r  used a t  Columbia. Co?ies o f  t h e  c i r c u i t  are  a v a i l a b l e .  A 
r e p o r t  i s  about  -to be r e l e a s e d  on t h i s  i n s t r u n e n t .  

ED-. Ray desc r ibed  t h e  T a i n t  Pa i l  ? i o n i z a t i o n  chalnber 
used a t  C l in ton  L a b o r a t o r i e s ,  which, though a somewhat i n s e n s i -  
t i v e  c i r c u i t ,  i s  ve ry  s t a j l s  an5 :Tore t h a n  s e n s i t i v e  enough f o r  
t h e  Ja rge  i o n i z a t i o n  chamber use2. It uses  two 959 t u b e s  ba l -  
anced i n  t h e  brznches of  a br idge  c i r c u i t .  A pre l imina ry  r e p o r t  
by ITr .  Ray on t h i s  i n s t r u e c t  i s  t o  be c i r c u l a t e d .  

L t .  C o l l i n s  descr ibed  t h e  Vic to reen  p o r t a b l e  i o n i z a t i o n  
meter i n  which t h e  s e n s i t i v i t y  i s  changed by changing t h e  ion iza-  
t i o n  chamber ar,d s e a l e d - i n  tube combination. ','he Seclrman-Xolloy 
p o r t a b l e  i o n i z a t i o n  meter  vas b r i e f l y  lnentloned. Tke l a t t e r  ap- 
p e a r s  t o  be good bu:L very l i l n i t ec i  i n  -ro.:u.ction ( l a r g e l y  due t o  
d i f f ' i cu- l ty  i n  the  prod-u-c-tioq of t h e  s p e c i a l  t p e  h igh  r e s i s t a n c e s  
r e q u i r e d )  A t  p e s e n t  a l l  t h e  ?eckmfi i n s t r u a e n t s  kzve gone t o  
W, but  it i s  planned soon t o  furr, ish t h e  : ' l e t a l lu rg i ca l  Labora tory  
group wi th  s e v e r a l  f o r  comparative t e s t s .  The group a t  VJ vi11 be 
i n  t h e  b e s t  p o s i t i o n  t o  r e p o r t  on t h e  u.sefv.lness and perf'ormancs 
i n  t h e  f i e l d  of t h e  Peckman instrument  compared with t h e  o t h e r s .  
TTnti1 t h e  r e s u l t s  of such comparisons a r e  known no reconmendation 
can be made concerning a standard b e t a  and gamma i o n i z a t i o c -  
chamber-type survey meter f o r  d--e whole p r o j e c t  

1.1~ Bale desc r ibed  a one tube  l i n e a r  a m > l i f i e r  u s ing  
a 1LN5 tube made by Vat iona l  Fnion CoiZ;2any (this c o m a n y ? s  t u b e s  
Of t h i s  type  appear  t h e  a o s t  s a t i s f a c t c r y . )  I n  ordei- t o  i n c r e a s e  
t h e  s e n s i t i ~ ~ i t y  , Iriq . Tale attackeci a condenser w i t h  a grounded 
vane i n  t h e  i n p u t  c i rcui- i ; ,  T i l l s  a l lowe chkrgs t o  be c o l l e c t e d  f o r  
a l e n g t h  of t i m e  and t h e n  6isci;e:ged i f i e r  t o  g ive  

- 4 -  
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A * 
a b a l l i s t i c  read.ing. The ins t rument  can a l s o  be used f o r  C;?itt 

s e n s i t i v i t i e s .  It i s  a fLne o c s n t i t a t i v e  in s t rumen t ,  b u t  could 
n o t  be quick ly  p u t  i n t o  mass produ.ction and would n o t  be s u i t a b l e  
f o r  u n s k i l l e d  o p e r a t o r s .  It i s  planner3 t o  inake a sma l l  number 
of these ins t runien ts  and- f u r n i s h  each group wi th  a t  l e a s t  one 
for t e s t i n g  i t s  s u i t a b i l i t y  for t h e  needs of t h e  group. 

which he has  constructed and used s a t i s f a c t o r i l y .  5 3 s  has mu-ch 
s e n s i t i v i t y  and stabi1i-t:- 8s . !ell  as rnnce  coverage. The main 
d i f f i c u l t i e s  a r e  i n  t h e  kiqh d r a i n  of t h e  F P - 5 4 , , n e c e s s i t a t i n g  
h e a v i e r  b a t t e r i e s  and s h o r t e r  ijattw;T l i f e .  It .r,:ould also not  
be as rugged and as easy t o  uro6uce i n  l a r g e  q u e n t i t i e s  as some 
of t h e  o t h e r  i n s t rumen t s .  
ments were provided- with i n t e r c h a n g m k l e  shaQbers  f o r  a lpha ,  b e t s ,  
and gama measure-ients and a wide range coverage. r o r  the use  of  
t h e  n.ore skilled ra6- ia t ion  neasu-rlnk nersonnel  t h e s e  Bale i n s t r u -  
rnents were zdjudged t o  be e x c e l l e n t  q u a n t i t a t i v e  in s t rumen t s  wit3 
q u i t e  a wide range  of a ? p l i c a t i o n .  

' o r  d i r e c t  r ead ing  neasu renen t s ,  t h u s  g i v i n g  a wide range o f  

D r .  Pa le  a l s o  describe?. i. ~ o r t a 7 , . l e  FP-5.1 i n s t r m e n t  / 

36th t h e  YF-54 and lLBT5 t y p e s  o f ' i n s t r d -  

f:r. Shonka t h e n  descr ibed  a f o u r  tube  l i n e a r  am-plifier 
u s ing  Z.C e w: i c h  has g r e a t  st tabil i- i iy t o g s t k c r  w i th  cons i2e rab le  
s e n s i t i v i t y .  Th i s  i s  i n  process  of development. It I s  intended 
mainly for s t a t i o n a r y  or sen i -po r t ab le  arrangements.  

A summar:T o f  t he  e l ec t rome te r  type t u b e s  and t h e  c i r -  

Filament Current  - -- Tube - T:sed I n  

c u i t s  d i scussed  i s  as fo l lows:  

Low d r s i n  1 0  m a  V i  c t o r e  e n V i  c t o~ ee n i n s  trumer,t s 
il 40 m a  959 P l u t o ,  P a i n t  Pa i l ,  

-? 40 ma lLY5 Bale 'vane" instrument  
P 40 ma 32  (speciz1)Beckman ? o r t a b l e  fIeter 

1T '? 90-100 na 954 ,i.C.power~d u n i t s ,  

Columbia c i r c u i t s  

High d.rain 3c\ ins. FP-54 Eale p o r t a b l e  type o r  
s t a t i o n a r y  set-up$.  

f i x e d  or semi-portnblc 

j?ower eb u n i t  s ) 
7 125 ilia 6 d X 5  Slkonka a x p l i f i e r  (A. C. 

lTr* Eale  agreed t o  riake a v a i l z b l e  r e 2 o r t s  on his i n s t r u i i e n t s  an2 
L t .  C o l l i n s  and Kr. 9 a y  a r e  t o  . r i t e  2 re;lort on t h e  :Tictoreen 
p o r t a b l e  i n s t r a Q e n t s .  

It w e s  pointed out  t h a t  t h e  0x1;~ ti:bes developed 
s p e c i f i c a l l y  as  e l ec t rome te r  t u b e s  a re  tlic Vic toreen  ( l E - 1 2 4 E )  
and the  F'P-54, t h a t  the o t h e r s  happened t o  be n v h i l a b l e  and shor7ed 
i n  some cdses s u i t c b l e  c h a r a c t e r i s t i c s .  It was f u r t h e r  noted thzt  
a l though some of t h e  tuSes  have Seen v.sed 
t i o n s  or a r r a n g e a e a t s  t h i s  i s  in genel-a1 conc i t ion .  

n c e r t a i n  applicL- 

The Victoreei? - L ~ : ' G G ,  for c z m p l e ,  skoulo' be t r i e d  i n  c i r c u i t s  
o t h e r  t h a n  t h e  o a c  u s e d  bjr 'TicToreen, (These ~ L I ~ E S  c r e  befng 
fu rn i shed  $lie v a r i o u s  ~ r o u _ n s  for such pu rposes )  a The important  

- 5 -  
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t h i n g  i s  t o  develop and s t a n d a r d i z e  uqon a n  e l ec t rome te r  t ube  
c i r c u i t  which t , i l l  measure according t o  measuring s p e c i f i c a t i o n s  
throug3ou-t t h e  necessary range o f  d . c .  c u r r e n t s  f o r  p o r t a b l e  
survey d e v i c e s .  Ti.,€ p h y s i c a l  arrangements and t y p e s  of i on iza -  
t i o n  chambers incorpora ted  i n  t h e  device  cen  be adaptcd t o  s u i t  
$he s p e c i f i c  nceds.  

instriumcnts o r  the Landsverk--;ollan in s t rumen t s  c-rc t o  w r i t e  t o  
t h e  chsirmcn. These should b s  a v c i l e b l e  i n  rcasonzble  t ime. 

It was reques ted  t h a t  t hose  who necd any of t h e  V i c t o r e m  

-- Counter -_- - Instruments:  
The counter c i r c u i t s  vJerc t h e n  d e s c r i b e d .  L t .  C o l l i n s  

showed several m o d e l s  of il l i g k t  p o r t a b l e  b e t a  and garrlrna s s n s i t i v c  
counter  i n s t r u n e n t .  Th i s  dev ice  w i l l  d c t e c t  0.001 r / P  h r .  Using 
e i t h e r  t h e  d i r e c t - r s e d i n p  m c t c r  (or ea rphon t s  on some models) it 
i s  a u s c f u l  ins t rumcnt  f o r  qu lck lg  l o z c t i n g  b e t a  o r  gwia  a c t i v e  
mciter ic l  and also f o r  s c a n i n g  i n  sub to le rcncc  r s g i o n s .  k first  
r u n  of :.bout 75 of' t h c s c  in s t rumen t s  i s  being produced by t h e  
H z l l i c r n f ' t c r s  Compcny. 
f u t u r e  r u n s  a r e  n c c e s s m y . f  The p o s s i b i l i t y  of replacing t h e  rizulti- 
v i b r a t o r  counter  v o l t c g s  u n i t  w i th  z. l i g h t  compnct bfi t tery i s  being 
t r i c d ,  
t h e  counter  2s E, probe ,  t h i s  f ea tu re  i s  s e s i l y  add&.  The l i m i t -  
s - t i ons  of t h e  counter  ins t rument  Zre t h c t  i t  i s  f o r  sub- to ls rznce  
t o  t o l e r a n c e ' d o s c g e s ,  i t s  rcsponsc i s  ql; i te depsndent on t h e  type  
of r r d i a t i o n ,  cnfq t h c  GTT t ubes  havc c slxxt l i f e  F't h4gh counttE5 
T G t € S .  

S o w  m o d i f i c a t i o n s  w i l l  be d e s i r a b l s  if 

Although no t  provicied wit l ;  I cc.k1c et tnchm&nt f o r  us6 of 

!V. & i c  c l s o  presented c p o r t z b l c  be ta  2nd g-2 cOURttr 
i n s t r u m s n t .  This hcs Lhc rddcd f'saturc of z l lowing  t h e  ope re to r  
t o  tzke t h e  counter out  of t h c  s e t  cnd use it sever21 feet CVJCY 
from t h e  se+, x i t h  T. c z b l e  c fu t acben t .  Thc f u l l  sczle responsc 
on t h s  d i r e c t  r s z d i n g  ntztc:r W T S  60 mr/8 h r .  
i n s t r u c n t  t h z n  thc, d c v i w  i n  l c r g c  s c c . 1 ~  product ion  described 
by L t .  C o l l i n s .  

It i s  2 norc pol i shcd  

Neutron I -- Dctcc t ion  Ins t ruments  
S l o w  neu t rons  mzy be d c t c c t s d  by t h c  gczri~r.?~. rcys produced 

by t h c i r  a b s o r p t i o n  i n  i: l b r g c  b lock  o r  p&c.flin. 
L a u r i t s s n  t y p e  of e l ec t roscopc  with c,nd wi thout  Cd cn  cstimr..tc of 
t h c  slow neut ron  d e n s i t y  x.7 be ob tz incd .  Thc slow ncu t rons  f r c  
d c t c c t e d  by t h c  ccopturc g."rmnc s:.ys. Slow ncu t rons  c".rc ?lso d t t s c t -  
ed by cowl t ine  t h c  d p h c  pc r -c i c l c s  rclc?.scd from boron undcr slou' 
ncu t ron  bomb?.rdmLnt. i'ilthough coun tc r s  f i l l e d  w i t h  ?F3 g2.s hcve 
b6cn widc ly  uscd for t h i s  purposC, coun tc r s  l i n c d  w i t h  boron by 
n w  tcchniqucs r.rc proving xo rc  s c t i s f c L c t o r y .  Thc mcming of' boron 
counter  r s s p o m c s  i n  b l o l o g i w l  r . p ? l i c - t l o c s  i s  obscure;. f 'icrsurt- 
m n t  o f  t h c  gcosnmr r c y s  f r o 9  slo: neutron c a t u r c  i n  p;r.?fTin i s  

7 s i s g  2. 

morc nzermingful c u c n t i t y  bio1opiccll:T. 

1 5 ~ .  ; , o l l cn  mid Mr . 2z.y dcsc r ibcd  r.n instrumcnt f o r  f c s %  ' 
nLu.tron mszsurcments c o n s i s t i n g  of t7;io s f m i l z r  ionizz. t ion chr-nbers, 
onf,  f i l l e d  w i t E  n:tn-nc ?.t 27 l b s . / i n 2  a d  t h c  o thc r  vTl",h c rgon 

gxmc r c y 3 .  F c s t  ncut rons  mc,y b6 dc tuc tcd  by t h c  d i f f c r c n t i c l  
at 40 l h s . / i n  2 , conncc'tcd so s t o  , g i n  zc ro  totT.1 curi-cnt for 

-6- sseEz- 
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r t 8 d i n g  caused by hydrogen r e c o i l s  i n  t h e  
d i f f i c u l t i e s  of u s i n g  t h i s  double  chamber f o r  a smal l  co l l imated  
beaq l ie re  d i s c u s s e d ,  

The 

ii s i n g l e  chamber f i l l e d  w i t h  hydrogen a t  h igh  &messure 
was d i scussed  as a s u i t a b l e  means of measuring t o l e r a n c e  doses  
f o r  f a s t  neut rons  i n  t h e  presence  of garma r a y s .  

SiF'"BV OF SURrnY INC,TRTFEwS: --__ -- -- -1._ - - -  

The a v a i l a b l e  survey i n s t r w e n t  s and methods were s u m a r i z e d  
as follows: 

-. Beta and Gamma - Survey: 
:'Yes o r  no t ins t rument :  

Q , u a n t i t a t i v e  in s t rumen t :  

General  : 

Rapid Search: 

Fixed ins t rument :  

LLpha Survey: 
-Yes or  n o '  i n s t r m e n t :  

9 ,uan t i t z t ive :  

Personnel  moni tor ing  in -  
s tr  ument ;' 

Air moni tor ing  : 

Vic to reen ,  0-20 or 0-50 
mr/hr t ype  a 

L a w i t s e n  o r  Landsverk- 
: i o l l an  e l e c t r o m e t e r .  

Using t i m e r  i n  L-Y;: 0-200 
and 0-2000 mr/hr 

Using s t o p  watch: a l l  ranges 
Tale  ''vane ? i n s t rumen t ;  a l l  

range  s 
G-N se t  (wi th  phones) :. low/ 

hc  and lower 

I n t e g r o n  wi th  alarm a t  100 
-m/P h r  . 

I n t e g r a t i n g  V i  c t or e en  meter 

P l u t o  10,000 c/m d e t e c t e d .  

:ale Wane'' ins t rument  o r  
FP-54 a m p l i f i e r  w i th  s u i t -  
able Frobe.  

Pu l se  a n p l i f i e r s  connected 
i n  p a r a l l e l ,  9 r o F o r t i o n a l  
c o u n t e r s ,  F:-54 a n ? l i f i e r  
and chamber. 

P r e c i p i t r o n  type device  
F i l t e r  paper --Sneezy i n s t -  

rument w i th  t o l e r a n c e  alarm 
system. (more r e sec rch  i n  
p r  ogre s s } 

L___.__ Neutron Survey ..-- : 
Fast; Lmdsverk-SJollen e l e c t r o m e t e r  w i t h  s i n g l e  

ctaifiber f i l l e d  with hydrogen a t  h igh  nressure.  
1';ethane-iirgon 6 . i f f e r e n t i a l  chamber and Liiidemann 
e l e c t r o m e t e r .  ( r e s e a r c h  needed) 
BF - - : i l l e d  cou&Cer wi th  d i f f e r e n c e s  caused by 
us2 of  Cd and p a r a f f i n .  
IIydrogen l i n e a r  am;J l i i i e r  or y r o p o r t i o n a l  coun te r s  
9 i f f e r c n c e s  caused by v-se o f  Cd and p a r a f f i n  
around ion iza t ; i on  chaaber.  
EF3-f i l l e d  and boron-l ined c o u n t e r s .  

Slow: 



-.--e Personnel  : T'ionitoring: - -  
G a r m a  : Fila1 

Pocket chambers (Vic to reen )  
'Pocket e l e c t r o s c o p e s .  

F inger  countkmifor f i n g e r  p r o t e c t i o n  
neasurements when handl ing  a c t i v e  mater- 
ials) 

z e t a  e~ 
Gamma: 

- C@f.JCLTTS103?S: .- ( w i t h  r e f e r e n c e  t o  p r e v i o u s l y  l i s t e d  airns of meeting) 

1. Measuring &_I Requirements: 
It is-kssent ia l  t h a t  t h e  medical a u t h o r i t i e s  agree  upon 

F r z c t i c a b l e  measuring r e q u i r e n e n t s  for t h e  h e a l t h  survey and 
inoni tor ing in s t rumen t s  :?or each  rad l ia t ion  problen .  combinations 
of s e n s i t i v i t y ,  s t a b i l i t y ,  accuracy ,  r a n g e ,  and p o r t a b i l i t y  are 
often reques ted  which from t h e  i n s t r u m e n t a t i o n  s t andpo in t  a r e  a t  
p r e s e n t  incompatible  .&ith r a 3 i d  p roduc t ion  and simple o p e r a b i l i t y .  
Furthermore t h e  r a p i d i t y  des i red  i n  o b t a i n i n g  t h e  r ead ing  td.11 
n e c e s s i t a t e  a compromise w i t h  accuracy and s e n s i t i v i t y .  Accept- 
a b l e  combinations o f  t h e  above mentioned f a c t o r s  should be decided 
Qpon f o r  each survey purpose so  t h a t  t h e  ins t rument  glx?ups w i l l  
no t  be c o n t i n u a l l y  chas ing  a will-o-the-,wisp i d e a l .  
survey purposes it was suggested t h a t  c o n s i d e r a t i o n  be g iven  t o  
zri accurz'cy and- range  requi r tment  of 103 over dosages from 1/10 
t o  10  t imes  t o l e r a n c e .  

For most 

2. c. Review of I n s t x m e n t s  : 
T h e  survey i n s t % m e n t s  developed i n  t h e  v a r i o u s  labor-  

a t o r i e s  were reviewed. 3To s i n g l e  i n s t r u n e n t  i n c o r p o r a t e s  p h y s i c a l  
Fea tu res  and measuring c h a r a c t e r i s t i c s  i d e a l  f o r  sll uses  t h a t  
arise i n  d e a l i n g  with any p a r t i c u l a r  r a d i a t i o n ,  nor can  such be 
expected. A nurnber of i n s t r u q e n t  s are  a v a i l a b l e ,  however, which 
w i t h i n  t h e  l i m i t s  of t h e  t y p e  of i n s t r u m e n t ,  se rve  t h e i r  purpose 
f a i r l y  s a t i s f a c t o r i l y .  
i n  p r o g r e s s ,  but  i-n sone czses  f u r t h e r  expe r i snce  from var ied  
f i e l d  usage i s  c e c e s s a r y  before  f i n a l  recommendations or f i n a l  
models can be agreed u.pon. 
e n t i r e l y  s a t i s f z c t o r y  i n s t r u a e n t  , i n  which case coord ina t ion  
between t h e  groups i s  i n  o r d e r  i n  CieTeloping a s  g e n e r a l l y  s u i t a b l e  
r_n ins t ryment  B S  p o s s i b l e .  'One g o a l ,  ' s o o n  a t t a i n a b l e ,  would be 
agreement on the  bes t  t u b e s ,  c i r c u i t s ,  mechanic'al layou.t, e t c .  for 
b a s i c  dev ices  t o  meet c e y t a i n  ncasu r ing  requi re - len ts .  T iar ia t iof i s  
of t h e  bas i c  d e v i c e s  could t h e n  be :-.lade f o r  s ? e c i a l  measu-ring can- 
d l t i o n s ,  such as $pec i : l  i o n  chambers, special coun te r s ,  probGs, 
i . e s t r i c t e 6  r anges ,  e t c  e I n  making coapa ra t ive  eval>m.tions of ' 

instruii ients a d . i s t i n c t i o n  should be made betVJeen ( a )  t h e  s iz iple ,  
n o n v e r s a t i l e  instru.~:iei;ts in tended  for U.SG ly average p l a n t  tech-  
n i c i a n s  -Lo g ive  a - y e s  o r  n o r  ans7,;!er on wkether t h e  r a d i a t i o n  
l e v e l  is ahove t o l e r a n c e  (or v h e t h e r  t h e  aciount of r c t i v e  m t s r i a l  
5 s  ;-:orth r eaov ing)  an6 ( b )  the q u a n t i t a t i v e  , eiore a l l -purpose  
in s t rumen t s  intender; for c s e  by t r a i n e d  r a d i a t i o n  t e c h n i c a i a n s  i n  
making accu-rate de t e r : z inc t ions  or i n  s o i n &  s 2 e c i a l  expe r inen t s  

Project-wide adopt ion  o f  sone of  t h e s e  is 

For c e r t a i n  usages t h e r e  i s  s t i l l  no 

i 
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'L 5. P r o c u r a b i l i t y :  

---_I- p r o c u r a b i l i t y  i s  a problem mainly i n  t h e  cese of i n s t r u -  
' n e n t s  intended for genkra l  use i n  p l z n t s ,  t h e  'yes-or-no' or  

sircqly-opcrated , 1imited-pL:rpose in s t rumen t s ,  which it i s  des i r ed  
t o  have prociuced i n  l a r g e  nmbers .  The p r o j e c t  ins t rwi ien ta t ion  
groups can g e n e r a l l y  cope w i t h  t h e  n e e d s ' f o r  t h e  smal le r  number 
sf t h e  lnore q u a n t i t a t i v e ,  v e r s s t i l e  t y p e ,  or of  t h e  s p e c i a l  pur- 
po;-:e, ins t ruments .  I n  t h e  case  of l a r g e  s c a l e  nroduct ion ,  coordin- 
a t i o n  i s  needed between t h e  groups i n  meeting t h e  o w ? - a l l  p r o j e c t  
ncEds as'reggrds s u i t a b l e n e s s  for t h e  average purpose,  s u f f i c i e n t  - 
CivEntity, an<-- a p p r o p r i a t c  schedul ing .  Coordinat ion between groups Y; I n  t h e  case  of l a b o r a t o r y  product ion  i s  d e s i r a b l e  i n  order  'to 
cnsure t k a t  t h e  b e s t  i n s t rumen t  i s  being produced f o r  t he  pur'2ose. 
It i s  also well t o  i n t e g r a t e  thg p r o j e c t  needs f o r  c e r t a i n  c r i t i c s 1  
i tems  ( t u b e s ,  r e s i s t o r s ,  e t c  e 1 used i n  survey i n s t r u x e n t  construc-  
t i o n .  

?o r t ab le  r a d i a t i o n  survey ins t rumen t s  t i - a t  a r e  be ing  yro-  
duced by commercial manufac turers  are: ( A )  :'y t h e  Vic toreen  
Company: (1) i o n i z a t i o n  chzinber - condenser t yqe  u n i t s  for use 
i n  conjunct ion  with a string e l e c t r o m e t e r ;  s u i t a b l e  f o r  i n t e g r a t i n g  
t r i t h  f a i r  accuracy p e n e t r a t i n g  r a d i a t i o n s ,  each u n i t  covering a 
l i n i t e d  range but u n i t s  being a v a i l a b l e  t o  c o v ~ r  DTEcticalljr 211 
ranges; ( 2 )  Vic toreen  e l ec t rome te r  t ube  i n s t r i a l e n t ,  s u i t a b l e  f o r  
gawia and p e n e t r a t i n g  b e t a  r a d i a t i o n s ,  g i v i n g  d i r e c t  r ead ings  of' 
i n t e n s i t i e s  i n  a q u i t e  l i r l i t e d -  range bu t  p r o v i s i c n s  being aade ' 
f o r  changing of t h e  t u b e  and charuber combinations f o r  ' c' i f f  e r e n t  
ranges (Node1 247 has t h r e e  r a n g e s  incorpora ted  i n  i t ,  whi l e  
17odel 196  has a s i n g l e  s?nge t h a t  can be changed);  t h e s e  u n i t s  
are a t  p r e s e n t  of l i m i t e d  accuracy  2nd s t a b i l i t y  which c l a s s e s  
them as q u a l i t a t i v e  ( ttyes-or-no") i n s t r u i e n t s  ( B) ~y t h e  
%c-kman Instrument  Conpany: an e l ec t rome te r  tv.be dev ice  similar 
i n  range and r a d i a t i o n  response t o  t h e  Vic toreen  e l ec t rome te r  
t ube  dev ice  but enploying  a b a s i c a l l y  d i f f e r e n t  c i r c u i t ;  i t  has 
pronise  of greater.  s t a b i l i t y  and accu r scy  bu7; 17roduction i s  l i m i t e d  
a d  adequate f i e l d  t e s t i n g  has not  y e t  been p o s s i b l e .  ( C )  BJ tile 
T - c l l i c r e f t e r 9 s  conpany: (upon arrangements for product ion  o f  a 
s u f f i c i e n t  nunber)  (1) 'P lu to iq ,  t h e  alpha p a r t i c l e  survey i n s t r u -  
msnt x i t h  a full s c a l e  response  of 30,OOC alphas F e r  minute;  t h i s  
u n i t  does not have s t a b i l i t y  and accuracy bu t  i s  s a t i s f a b t o r y  for 
quick q u a l i t a t i v e  d e t e r m i n a t i o n s ;  l a t e s t  pro3.uction r u n  w i l l  have 
u l l i t s  provic'ed w i t h  z d e p t e r s  t o  which spec521 snout chanbers can 

* >e e t t a c h e d ;  (2} i3oTtzble beta counter  set (';ode1 5 ) ;  it h a s  
C i r e c t  r ead ing  ine ts r ,  p o s s i b i l i t y  of  i nco rporL t ing  earphones,  
and p o s s i b l e  ad6ed  counter  i n  2 grobe Esranpement; i t  i s  v a y  sat is-  
f a c t o r y  f o r  rzpic? secrck f o r  bet;. o r  gama Lct ivc  Kx te r iL l ;  l a t e r  
product ion  moaels e m  be  improved by  use of 2 S e t t e r  counter  HV 
supply. 

I n  c d d i t i o n  t h e  Y e t & l l u r g i c z l  Labora tory  in s t rumen ta t ion  
group i s  F r c p r i p - g  t o  go i n t o  q:zactity nroc luc t ion  of the Lzndsverk- 
l d o l l a  e l ec t roscone .  T'l=c L n u r i t s c n  eicctToscope wcs l i rev ious ly  
i n  q u a n t i t y  product ion  t h e  Lenson ~o:.iyn.y- of Pcszdcnz but i t  is 
dov.btfu.1 i f  such m o 3 u c t i o n  i s  k i n g  cont inued ,  It i s  plr,nned t o  
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kiab n r .  E a l e f s  :tvaqe'* instrumen 
t o  f u r n i s h  t h e  needs of t h e  1T.S.L.D- ITedical Groug and t o  give- 
each instrument  group one f o r  t e s t i n g .  

f f i c i e n t  quantity' 

To coord ina te  t h e  delTlands f o r  the r sc ' i a t ion  survey 
ins t ruments  l i s t e d  ;bove a s  being i n  P u a n t i t y  product ion ,  
suggested t h a t  a l l  r e a u e s t s  f o r  t h e s e  instrurnents  co t o  t h e  Chicago 
+&rea Engineer w i t h  copies  f o r  Dr. !'i. ?. J e s s e  Lncl 3r. P. C .  
. iebersold. 

it was 

4. coordin; t i o n  of' Ins t rument  Experience --_--... and 9evelopnent:  - -- -_-- I'---- 

15 a d d i t i o n  t o  integra%?.ng t h e  demcnds f o r  p roduct ion  
of  ins t ruments  and c r i t i c a l  parts, coord ina t ion  between t h e  groups 
i s  d e s i r a b l e  i n  e a t h e r i n g  a l l  ava i l sb le  d a t u  on t h e  t e s t i n g  and 
developnent of instrurilent s so as t o  f u r t h e r  b e t t e r  i n s t r u m e n t a t i o n  
and minimize d u n l i c E t i o n  of e f f o r t .  
p r e s e n t  f o r  such c o o r d i n a t i o n  a r e :  (1) d i r e c t  exchmge of reDor$s 
bEtween r e s p e c t i v e  Informat ion  Div i s ions  of t h e  p r o j e c t (  as well a s  
through 9r. ' , e n s e l ' s  o f f i c e ) ,  ( 2 )  v i s i t s  of q u a l i f i e d  p r s o n n e l '  
t o  o the r  instrument  groups when author ized  by t h e  u e a  Lngineer ,  
( 3 )  correspondence through o f f i c e s  of  t h e  i irea Lngineer o r  t h e  
Informat ion  Div i s ion ,  

The m a n s  e x i s t i n g  a t  

Fur the r  coord ina t ion  e f f o r t s  deemed adv i sab le  a r e :  
(1) t h e  sendine of d a t a  on instruraent  t e s t s ,  p re l imina ry  r e p o r t s  
on instrument  developrllent, and memoranda p e r t i n e n t  t o  t h e  over- 
all i n s t x m s n t  problem t o  Dr. ?. C. l iebersold,  The D i s t r i c t  
Lngineer ' s  O f f i c e ,  for examinat ion i n  regard  t o  f u r t h e r  dissemina- 
t i o n ;  (9,) s e l e c t i o n  of one o r  two persons  f r o n  each instrument  ' 
group t o  be r e p r e s e n t a t i v e s  f o r  t h e  o v e r - a l l  project c o o r d i n a t i o n ,  
s a i d  persons t o  be k e p t  informed of the d e v e l o m e n t ' a n d  s ta tus  of 
r a d i a t i o n  i n s t r w i e n t a t i o n  by correspondence , r e p o r t s ,  or o c c a s i o n a l  
meet ings;  ( 3 )  v i s i t a t i o n  t o  soile of t h e  instrument  groups by 
L t .  C o l l i n s  p e r i o d i c a l l y  (approz.  every  6 i jeeks) both t o  d i spense  
and p i c k  up in fo rma t ion  on the perrormance and d e v e l o m e n t  of 
ins t ruments .  
i n f o r a a t i o n  i n t o  renorts, e i t h e r  i n  p re l imina ry  o r  f i n a l  form,  i s  
ve ry  d e s i r a b l e  inasimch as  w r i t t e n  d e t a i l s  2nd d a t a  a r e  of much 
va lue  i n  2,romoting t h e  coord ina t ion .  

It was poin ted  o u t  that  t h e  proxtpt . . n i t i n &  up of 

5. Further  --.-- I Development: 
There w i l l ,  of c o u r s e ,  be cont,intled develomuent o f  

s p e c i a l  i n s t rumen t s ' ko r  p a r t i c u l a r  a p p i i c a t i o n s  cnd improvement Of 
all t he  in s t rumen t s ,  but f o r  o v e r a l l  p r o j e c t  p u r p o s e s  i t  w2s 
i n d i c a t e 6  t h a t  e f f o r t  should be expended toward: (1) a more 
s a t i s f a c t o r y  gamna-beta survey ins t rument  of t h e  c lec t rorne ter  
tUbe type (as  i n d i c a t e d  from c o l l e c t e d  c r i t i c i s a s  of t h e  Vie to reen  
and Beckria2 i n s t r u n e n t s )  ; ( 2 )  a more s t a b l e ,  qore v e r s a t i l e  : T l U t O " '  
o r  a lpha  survey instruccent (Fossibly a n o r e  s e n s i t i v e  dev ice  w i t h  
r e s i s t o r s  f o r  l e s s  s e n s i t i v e  u s e ,  not, n e c e s s m i l y  having change- 
E S l e  ranges on o u t s i d e  of i n s t r u r n e c t ) ;  ( 3 )  a gSuper-Pluto'r o r  
p o r t a b l e  a lpha  counter  i n s t r m i e n t  ( c c - r ? a b l ~  oT locating less  t h a n  
a mil i i@~an  qf norrnal or  low snricb-mect t-itbal.loy) ; ( 4 )  a d e c i s i o n  
as t o  t?~e r e l a t i v e  ne r i t s  of t h e  I 'recI.-~1tron and *Sneezy'' t ype  
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* 
8 .  -- 

3 a l r -bo rn  a l p h a  contaminat ion measuring dev ices .  

Some of t he  in s t rumen t s  and the  measuring requirementi  
d i scussed  were no t  on ly  f o r  health monitor ing purposes  -but for 
the extremely im9or ten t  p r p o s e  of monitor ing l o s s e s  o f  v a l u a b l e  
m a t e r i a l .  S a t i s f z c t o r y  mcdels of i t ems  ( 2 )  and ( 3 )  above a r e  
needed as much or  more f o r  moni tor ing  of l o s s e s  as f o r  hea l th  
mezsureaents ,  a l though t h e  two are c l o s e l y  r e l a t e d  

(-,‘.!inUtes by 2. J. Stevenson & P. C. Aebersold.) 

3:. z t r i b u t i o n :  
3 ~ 2  ~ i s t  a t t ached .  
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