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l o  CBEILllSTRY DIVISION 

4w Proportiooal Beta Counter for Absolute QLsintegration-Bate Ueasure- 
meots (C. J .  B o r k o a s k i  and T. H. H a n d l e y ) .  C o i n c i d e n c e  m e t h o d s  c a n  b e  u s e d  
f o r  d e t e r m i n i n g  a b s o l u t e  d i s i n t e g r a t i o n  r a t e s  o f  b e t a ' - e m i t t i n g  n u c l i d e s  o n l y  
i f  gamma r a y s  a r e  p r e s e n t  and t h e  decay  scheme i s  known. P u r e  b e t a  e m i t t e r s  

or n u c l i d e s  w i t h  complex  and unknown d e c a y  schemes  p o s e  a d i f f i c u l t  p r o b l e m  
f o r  d e t e r m i n i n g  a b s o l u t e  d i s i n t e g r a t i o n  r a t e s .  Mica-end-window c o u n t e r s  c a n  
b e  c a l i b r a t e d  i f  a s o u r c e  o f  known d i s i n t e g r a t i o n  r a t e  i s  a v a i l a b l e .  C a l i -  
b r a t i o n  m u s t  be made o v e r  t h e  r a n g e  o f  e n e r g i e s  f o r  which  t h e  c o u n t e r  w i l l  b e  
used .  F a c t o r s  such  as s h a p e  o f  t h e  b e t a  spec t rum;  a b s o r p t i o n  o f  b e t a  p a r t i c l e s  
i n  t h e  a i r  and window o f  t h e  c o u n t e r s ;  and a i r ,  s a m p l e  s u p p o r t ,  and  s e l f -  
s c a t t e r i n g  a r e  i m p o r t a n t  and v a r y  w i t h  ene rgy .  

The 4 7 ~  p r o p o r t i o n a l - c o u n t e r  method f o r  o b t a i n i n g  a b s o l u t e  d i s i n t e g r a t i o n  
r a t e s  d e s c r i b e d  h e r e (  ' r e q u i r e s  a minimum amount o f  i n f o r m a t i o n  a b o u t  t h e  
d e c a y  scheme and d o e s  n o t  have  t h e  d i s a d v a n t a g e  of  t h e  c o i n c i d e n c e  method i n  
t h a t  i t  c a n  b e  a p p l i e d  t o  p u r e  b e t a  emi t t e r s .  Use o f  t h e  c o u n t e r  i n  a 4~ 
geometry  i s  based  on t h e  t h e o r y  t h a t  r e g a r d l e s s  of t h e  c o m p l e x i t y  o f  t h e  d e c a y  
scheme o n l y  one p u l s e  w i l l  b e o b t a i n e d  f o r  each  atom d e c a y i n g  by b e t a  e m i s s i o n .  
S i n c e  a g a s  a m p l i f i c a t i o n  o f  lo4 t o  l o 5  c a n  b e  u s e d ,  a l l  i o n i z i n g  e v e n t s  
p r o d u c i n g  a t  l e a s t  one  or two i o n  p a i r s  i n  t h e  s e n s i t i v e  volume o f  t h e  c o u n t e r  
w i l l  b e  d e t e c t e d .  The  m e t h o d  d o e s ,  h o w e v e r ,  r e q u i r e  t h e  p r e p a r a t i o n  o f  
s o u r c e s  o f  e i t h e r  n e g l i g i b l e  or known s e l f - a b s o r p t i o n  on t h i n  p l a s t i c  f i l m s .  
For h i g h  s p e c i f i c  a c t i v i t i e s  and f o r  maximum b e t a  e n e r g i e s  g r e a t e r  t h a n  a b o u t  
0 . 3  MeV, a b s o r p t i o n  l o s s e s  i n  t h e  f i l m  c a n  b e  made n e g l i g i b l e .  A b s o l u t e  
d i s i n t e g r a t i o n  r a t e s  o b t a i n e d  w i t h  t h e  4n c o u n t e r  and by c o i n c i d e n c e  methods  
were found t o  a g r e e  t o  w i t h i n  2%. 

Phenomena a s s o c i a t e d  w i t h  t h e  s c a t t e r i n g  o f  e l e c t r o n s  p l a y  an u n i m p o r t a n t  
r o l e  i n  t h e  4n g e o m e t r y ,  s i n c e  e l e c t r o n s  s c a t t e r e d  f rom one  c o u n t e r  i n t o  t h e  
o t h e r  a r e  r e c o r d e d  as a s i n g l e  e v e n t  when t h e  two c o u n t e r s  a r e  c o n n e c t e d  i n  
p a r a l l e l  t o  t h e  i n p u t  of  an a m p l i f i e r .  

(1) Previously reported by C. J. Borkowski a t  the  Conference on Absolute Beta Counting a t  t h e  Nat ional  
Bureau of Standards, 1949. 
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Description of the Counter. F i g u r e s  1.1 and 1 . 2  show t h e  t y p e  of c o u n t e r  
u sed  i n  t h i s  s t u d y .  The c e n t e r  w i re ,  which i s  made o f  1 - m i l  s t a i n l e s s  s t e e l ,  
i s  s t r e t c h e d  a c r o s s  a d i a m e t e r  o f  a p i l l b o x  c o n f i g u r a t i o n  a s  shown .  An 
aluminum d i s k ,  0.010 i n .  t h i c k  w i t h a  W - h e d i a m e t e r  h o l e  i n  t h e  c e n t e r  c o v e r e d  
w i t h  a t h i n  f i l m  o f  f o r m v a r  upon which  t h e  s o u r c e  i s  mounted ,  s e p a r a t e s  two 
i d e n t i c a l  h a l v e s  o f  t h e  c o u n t e r .  An O - r i n g  r u b b e r  g a s k e t  p r o v i d e s  a vacuum- 
t i g h t  s e a l .  

Two o t h e r  c o u n t e r  c o n f i g u r a t i o n s  g i v i n g  a 4rr geomet ry  were t r i e d .  The  
f i r s t  was s i m i l a r  t o  t h e  one shown i n  F igs .  1.1 and 1 .2  e x c e p t  t h a t  e a c h  h a l f  
of  t h e  c o u n t e r  was h e m i s p h e r i c a l  and a 1 - m i l  wire l o o p  i n  e a c h  h a l f  s e r v e d  a s  
t h e  c e n t e r  w i re .  The  s e c o n d  was a c y l i n d r i c a l  g e o m e t r y  s i m i l a r  t o  t h e  one  
d e s c r i b e d  by R o s s i  and S t a u b .  ( 2 )  

A l l  t h r e e  c o u n t e r s  gave  e s s e n t i a l l y  t h e  same d i s i n t e g r a t i o n  r a t e  on t h e  
same s o u r c e  of and  C o 6 0 .  

W i t h  methane a t  a p r e s s u r e  of 1 atm as t h e  c o u n t e r  g a s ,  a v o l t a g e  p J a t e a u  
o f  2 0 0  v o l t s  o r  more w i t h  a s l o p e  of 1% p e r  1 0 0  v o l t s  was o b t a i n e d  a t  a b o u t  
2600 v o l t s .  With 90% a r g o n  and  10% methane  a t  1 a t m ,  t h e  p l a t e a u  o c c u r s  a t  
1700 v o l t s .  I n  g e n e r a l ,  s l i g h t l y  f l a t t e r  p l a t e a u s  a r e  o b t a i n e d  w i t h  methane  
a s  t h e  c o u n t e r  g a s .  

To o b t a i n  f l a t  p l a t e a u s  i n  t h e  p r o p o r t i o n a l  and s e m i p r o p o r t i o n a l  r e g i o n s  
i t  i s  i m p o r t a n t  t h a t  t h e  a m p l i f i e r  b e  a b l e  t o  h a n d l e  p u l s e s  f rom 1 mv t o  
1 v o l t  w i t h o u t  o v e r l o a d i n g  a n d  p r o d u c i n g  s p u r i o u s  p u l s e s ,  The  I n s t r u m e n t  
D e v e l o p m e n t  L a b o r a t o r y  mode l  162  p r o p o r t i o n a l  a m p l i f i e r  w i t h  1 mv i n p u t  
s e n s i t i v i t y  is  s a t i s f a c t o r y  i n  t h i s  a p p l i c a t i o n  i f  a germanium d i o d e  is u s e d  
a s  t h e  c o u n t e r  l o a d  impedance .  

No c o n d u c t i n g  c o a t i n g  is n e c e s s a r y  on t h e  formvar  f i l m  i f  t h e  d i a m e t e r  o f  
t h e  o p e n i n g  i n  t h e  a l u m i n u m  s e p a r a t o r  is k e p t  be low W i n .  W i t h  a 1 - i n .  
o p e n i n g  t h e  c o l l e c t i o n  of  p o s i t i v e  i o n s  on t h e  f o r m v a r  s e d u c e s  t h e  e l e c t r i c  
f i e l d  be tween t h e  s o u r c e  and  t h e  w i r e  s u f f i c i e n t l y  t o  r e s u l t  i n  t h e  l o w e r i n g  
o f  t h e  c o u n t i n g  r a t e  w i t h  t ime. 

( 2 )  B. B. Rossi and H. H. Staub, Ionization Chaabcrsand Counters, p .  182, NNES, D i v .  V, Vol. 2, 
McGraw-Hill, New York, 1949. 
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S o u r c e  P r e p a r a t i o n .  S i n c e  t h e  f o r m v a r  f i l m  i s  n o t  r e s i s t a n t  t o  a c i d s  
i t  i s  n e c e s s a r y  t o  n e u t r a l i z e  or make s l i g h t l y  ammoniacal t h e  s o l u t i o n  t o  be 
e v a p o r a t e d  on t h e  f i l m .  For b e t a  e n e r g i e s  above  1 M e V ,  100-pg/cm2 f i l m s  c a n  
be used  w i t h  n e g l i g i b l e  a b s o r p t i o n .  Co60 w i t h  a maximum b e t a  e n e r g y  o f  0.31 
Mev r e q u i r e s  a f i l m  o f  20 pg/cm2 t o  show l e s s  t h a n  2% a b s o r p t i o n .  Uneven 
e v a p o r a t i o n  o f  t h e  s a m p l e  c a n  r e s u l t  i n  s e r i o u s  s e l f - a b s o r p t i o n  e r r o r s  f o r  
s o f t  b e t a  r a y s  e v e n  i f  t h e  t o t a l  s o l i d s  i s  less  t h a n  20 p g .  

A f t e r  t h e  s o u r c e  h a s  been  p l a c e d  i n  t h e  c o u n t e r  i t  is  e v a c u a t e d  f o r  a b o u t  
5 min and then  f i l l e d  w i t h  methane t o  a p r e s s u r e  o f  1 atm. 

Rleasurerent  P r o c e d u r e  and R e s u l t s .  The two h a l v e s  o f  t h e  c o u n t e r  a r e  
c o n n e c t e d  i n  p a r a l l e l  t o  t h e  i n p u t  of t h e  a m p l i f i e r ,  and t h e  sample  is  coun ted  
a t  a v o l t a g e  midway on t h e  p l a t e a u .  Each h a l f  o f  t h e  c o u n t e r  c a n  be c o u n t e d  
s e p a r a t e l y  t o  d e t e r m i n e  t h e  e x t e n t  o f  a b s o r p t i o n  by t h e  fo rmvar  f i l m .  Back-  
ground o f  t h e  c o u n t e r  s h i e l d e d  w i t h  2 i n .  of l e a d  is 100 c / m .  T y p i c a l  c o u n t i n g  
d a t a  f o r  t h e  477 c o u n t e r  u s i n g  a C o 6 0  s o u r c e  moun ted  on 10 -pg /cm2  f o r m v a r  

f o l l o w s :  

COUNTING DATA 
(c/m) 

Top ha1 f 38,600 
Bottom ha1 f 38,500 
Top and bottom counted together (disintegration rate) 71,200 

77,100 
Coincidence counting disintegration rate 72,600 
Sum of top and bottom 

S i n c e  t h e  c o u n t i n g  r a t e  o f  t h e  t w o  h a l v e s  o f  t h e  c o u n t e r  were  t h e  same 
t h e r e  was n e g l i g i b l e  a b s o r p t i o n  i n  t h e  f i l m .  The sum o f  t h e  c o u n t i n g  r a t e s  o f  
t o p  and  b o t t o m  i s  a l w a y s  g r e a t e r  t h a n  t h e  c o u n t i n g  r a t e  o f  t h e  two c o u n t e d  
s i m u l t a n e o u s l y  b e c a u s e  b e t a  p a r t i c l e s  a r e  s c a t t e r e d  f rom one c o u n t e r  t h r o u g h  
t h e  f i l m  i n t o  t h e  o t h e r .  When t h e  c o u n t e r s  a r e  c o u n t e d  s e p a r a t e l y  s u c h  a 
s c a t t e r e d  b e t a  p a r t i c l e  w i l l  be r e c o r d e d  t w i c e ,  whereas  when t h e  c o u n t e r s  a r e  
connec ted  i n  p a r a l l e l  o n l y  a s i n g l e  c o u n t  i s  o b t a i n e d  for each  d i s i n t e g r a t i o n .  

P u r e  methane h a s  g i v e n  d i s i n t e g r a t i o n  r a t e s  which a r e  3% h i g h e r  f o r  Co60 
For hard  b e t a  r a y s  t h e  and 7% h i g h e r  f o r  Nbg5 t h a n  t h e  a rgon-methane  m i x t u r e .  



d i f f e r e n c e  b e t w e e n  t h e  two g a s e s  i n  l e s s  t h a n  1%. T h e r e  i s  n o  e f f e c t  o f  
c o u n t e r - g a s  f i l l i n g  p r e s s u r e  on t h e  d i s i n t e g r a t i o n  r a t e ,  as c a n  b e  s e e n  f rom 
T a b l e  1.1. 

TABLE 1.1 

Effect of methane 6as Pressure on Disintegration Bate 

PRESSURE DISINTEGRATION RATE 
(cm Hg) ( c / m )  

10 

20 

40 

76 

2.21 lo5 

2.21 lo5 

2.22 lo5 

2.21 lo5 

The v o l t a g e  p l a t e a u  s h i f t s  w i t h  p r e s s u r e ,  b u t  t h e  c o u n t i n g  r a t e  on t h e  
p l a t e a u  i s  unchanged. 

S a t u r a t i o n  b a c k s c a t t e r i n g  was d e t e r m i n e d  ( T a b l e  1.2) f o r  s e v e r a l  e l e m e n t s ,  
u s i n g  a Co60 s o u r c e  mounted  on t h i n  fo rmvar  w i t h  t h e  i n f i n i t e l y  t h i c k  b a c k -  
s c a t t e r e r  i n  c o n t a c t  w i t h  t h e  f i l m .  The uppe r  h a l f  o f  t h e  477 c o u n t e r  was used  

w i t h  e s s e n t i a l l y  2~ geometry.  For compar ison ,  t y p i c a l  v a l u e s  f o r  10% geometry  
u s i n g  an end-window G e i g e r - M u e l l e r  t u b e  are g i v e n  i n  T a b l e  1.3. 

The  l a r g e  d i s c r e p a n c y  found  w i t h  t h e  Nbg5 s o u r c e  was p r o b a b l y  d u e  t o  

s e l f - a b s o r p t i o n  i n  t h e  s o u r c e  s i n c e  t h e  s p e c i f i c  a c t i v i t y  w a s  n o t  v e r y  h i g h  
and a v i s i b l e  amount o f  s o l i d  was p r e s e n t .  

TABLE 1.2 

Saturation Backscattering U s i n g  a Co60 Source 

10% GEOMETRY END- 
MATERIAL 277 GEOMETRY WINDOW G-M 

Be 

A1 

Brass 

Pt 

2 1% 

35% 

44% 

56% 

7% 

2 3% 

5 2% 

80% 
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TABLE 1.3 

Comparison of 477 D i s i n t e g r a t i o n  R a t e s  w i t h  Those 
Dete$mined b y  Various Methods 

P32 1 7  

Na24 1 4  I 

co60 0 31 
1131") 

I 
I 

0 6 and 0 3 1 Na22 

DIFFERENCE COMPARISON METHOD -- 

End window Geiger h e l l e r  c o ~ n t e ~ ~ )  

Coincidence co'mt1 ng 

Coincidence cown:ing 

I Coincidence counting 5% low 

1 3% low I 47r geomecry ion chamber( ' 

(a) In the case of I'31 the coincidence counting rate was obtarned by using the 471 
counter as the beta zounter 

A u s e f u l  a p p l i c a t i o n  of  t h e  4~ c o u n t e r  i s  i t s  u s e  a s  ;a b e t a  d e t e c t o r  i n  
c o i n c i d e n c e  c o u n t i n g ,  I t  e l i m i n a t e s  t h e  n e c e s s i t y  o f  an a b ; o s p t i o n  c u r v e  when 
more t h a n  one  b e t a  i s  e m i t t e d  by t h e  n u c l i d e  a n d  t h e  r e s u l t i n g  u n c e r t a i n  
e x t r a p o l a t i o n  t o  z e r o  a b s o s h e r  which  B S  d i f f i c u l t  t o  r e p r o d u c e  a n d ,  i n  t h e  
c a s e  of  very complex decay  schemes d o u b t f u l  Alpha  d i s i n t e g r a t i o n  measuse -  
ments  can  a l s o  be made w i t h  t h e  47' c o u n t e r  An a l p h a  S O U F C I :  was eh~aporased  on 
a 20-p,g/cm2 fosmvas  f i l m  and c o u n t e d  i n  t h e  4.77 c o u n t e ~ ,  E n l l e d  w i t h  a r g o n '  
methane  a t  1 atm and  o p e - a i i n g  a t  1000  v o l t s ,  A l p h a  ab . ;o rp t ion  zn the  f r l r n  
was l e s s  t h a n  1%. The  f o l l o w i n g  r e s u l t s  w e r e  oh'camned 

ACT1 V ITY 
-: m, 

TOP 2 5 , 4 0 0  
Bootam 2 5 , 1 0 0  
Top and bottoon rounnted ~ ~ g e ' - h a r  50 300 

F i g u r e s  1 . 3  and 1 . 4  show t h e  c o n s t r u c t i o n  o f  t h e  chamber ,  

( 3 )  L R Zumwalt, Abso lute  Beta  Ccun t zng  U s l n g  End-Wendciw Ge . g ~ - M u f ' E ~ r  CounteJv  and E x p e - m e n t a l  

( 4 )  J W Jones and R .  T Overman T'le U s e  ond C a l i b s n t 6 0 n  : f  5 100% GPsnet ' -y  I e n  Chaabc-, MonC 399 

Data on Beta-Parttcle S c a t t e r t n g  Effects, AECU 567 (Sep- E4 1949) 

(March 20, 1948). 

( 5 )  J W Cobble, private communication 
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Precis ion Pulser Circu i t  ( R .  A. Dartdl) .  The  p u l s e  g e n e r a t o r  shown i n  
F i g .  1 .5  i s  a m o d i f i e d  v e r s i o n  o f  t h e  o n e  d e s c r i b e d  i n  t h e  p r o g r e s s  r e p o r t  
ORNL - 7 8 8. 

The  a d v a n t a g e s  o f  t h e  m o d i f i e d  c i r c u i t  a r e  i m p r o v e d  r e l i a b i l i t y ,  i n -  
c o r p o r a t i o n  o f  a s y s t e m  t o  s t a n d a r d i z e  t h e  p u l s e  v o l t a g e ,  i n c o r p o r a t i o n  o f  
a s y s t e m  t o  n o r m a l i z e  t h e  p u l s e  v o l t a g e  when c a l i b r a t i o n  o f  t h e  e n e r g y  a x i s  
o f  a s p e c t r o m e t e r  i s  d e s i r e d ,  f i n e r  c o n t r o l  o f  t h e  p u l s e  v o l t a g e ,  and freedom 
from s p u r i o u s  p u l s e s ,  which makes t h e  g e n e r a t o r  u s e f u l  f o r  c h e c k i n g  t h e  o v e r -  
l o a d  c h a r a c t e r i s t i c s  o f  p u l s e  a m p l i f i e r s .  

S e v e r a l  models  o f  t h i s  g e n e r a t o r  h a v e  been  i n  u s e  f o r  a l m o s t  s i x  months  
and have  proved  most r e l i a b l e .  

10 
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2 ,  HEALTH P H Y S I C S  D I V I S I O N  

Constant Water Monitor (W, M .  H u r s t ) .  A p r o d u c t i o n  d e s i g n  of  a c o n s t a n t  
w a t e r  monikor  has  been comple t ed  and reduced  t o  d r a w i n g s ,  N o s .  D-9029 t h r o u g h  
D-9035,  which  a r e  on f i l e  i n  t h e  E n g i n e e r i n g  and M a i n t e n a n c e  D i v i s i o n ,  The 
d r a w i n g s  d e s c r i b e  a c o n t i n u o u s - f l o w  w a t e r  c e l l  o f  4 P i t e r s / m i n  c a p a c i t y ,  a 
40-Kev b e t a - s e n s i t i v e  G e i g e r - M u e l P e r  c o u n t e r ,  l e a d  s h i e l d i n g ,  and  c o n t r o l  
p a n e l .  The no rma l  background  c o u n t  r a t e  i s  a b o u t  7 c / m ,  and w a t e r  o f  a b o u t  
2 X l o o 6  p c / m l  o f  SrgO a c t i v i t y  i s  d e t e c t a b l e  by an  a p p r o x i m a t e l y  50% i n c r e a s e  
of  t h e  background c o u n t i n g  r a t e  

An o p e r a t i n g  model has  been  c o n s t r u c t e d  and a s sembled .  I t  i s  now moni- 
t o r i n g  t h e  d r i n k i n g  w a t e r  s u p p l y  i n  room 1 0 0 ,  and i s  u n d e r  o b s e r v a t i o n  f o r  
p o s s i b l e  f a u l t s  The p r e s e n t  method o f  r e c o r d i n g  t h e  c o u n t  s a t e  u s e s  a s c a l e  
o f  2 and a t r a f f i c  c o u n t e r  t o  p r i n t  15 -min  c o u n t  i n t e g r a t i o n s ,  t o t a l i z i n g  and 
r e c y c l i n g  e v e r y  hour .  The Chemica l  T e c h n o l o g y  D i v i s i o n  i s  c o n s i d e r i n g  t h e  
p r o d u c t i o n  d e s i g n  f o r  a p p l i c a t i o n  t o  some w a s t e - w a t e r  m o n i t o r i n g  p rob lems  on  
and o f f  t h e  a r e a  

We have been informed by t h e  P a t e n t  O f f i c e  t h a t  a p a t e n t  s e a r c h  d i s c l o s e s  
no  s i m i l a r  a r t ,  an a p p l i c a t i o n  w i l l  b e  made f o r  a U ,  S. p a t e n t  c o v e r i n g  t h e  
f e a t u r e s  embodied i n  t h e  wa te r  c e l l  and c o u n t e r  assembly  

A p r e l i m i n a r y  r e p o r t  i s  t o  be w r i t t e n .  €os  purposes  o f  r e c o r d  and d i s c u s -  
s i o n ,  on t h e  f e a s i b i l i t y  s€  c o n t i n u e d  e f f o r t .  
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Van de Graaff Electrodes .for Tapered Proton Tube ( R ,  W. B e n n e t t )  Seven ty -  
f o u r  s t a i n l e s s  s t e e l  ( t y p e  3 4 7 )  e l e c t r o d e s  ( d r a w i n g  Q - 9 1 3 - 1 5 )  h a v e  b e e n  
f a b r i c a t e d  and e l e c t r o l y t i c a l l y  p o l i s h e d .  The b o r e s  o f  t h e s e  e l e c t r o d e s  v a r y  
from 1.200 t o  3.000 i n .  by 0 .050- in .  s t e p s .  Assembly o f  t h e s e  e l e c t r o d e s  w i t h  
t h e  i n s u l a t o r  r i n g  (d rawing  9-913-13) w i l l  b e  made t o  form a t a p e r e d - b o r e  t u b e  
w i t h  t h e  s m a l l e s t  b o r e  a t  t h e  m i d p o i n t  and g r a d u a l l y  e n l a r g i n g  t o  e a c h  end .  
These  same e l e c t r o d e s  can  b e  m o d i f i e d  t o  make a c o n s t a n t - b o r e  t u b e  a t  a l a t e r  
d a t e ,  i f  d e s i r a b l e .  

Van de Graaff Lon-Impedance Baffle ( R .  W. B e n n e t t ) .  An a l l - s t a i n l e s s -  
s t e e l  low-impedan:e b a f f l e  h a s  b e e n  i n s t a l l e d  on t h e  Van d e  G r a a f f  vacuum 
sys t em.  The b a f f l e s  have been s o  d e s i g n e d  t h a t  any  o i l  p a r t i c l e  must c o n t a c t  
a t  l e a s t  f o u r  r e f r i g e r a t e d  s u r f a c e s  b e f o r e  e n t e r i n g  t h e  vacuum s y s t e m  p r o p e r ,  
and y e t  t h e  pumping s p e e d  t h r o u g h  t h e  b a f f l e  has  n o t  been lowered  a p p r e c i a b l y .  
T h i s  a d d i t i o n  t o  t h e  e x i s t i n g  s y s t e m  c o m p l e t e s  t h e  f a b r i c a t i o n  o f  t h e  ma in  
pumping l i n e  from s t a i n l e s s  s t ee l .  

Cockcfoft-Walton Power Supply ( R .  F. K i n g ) ,  When t h e  new High  V o l t a g e  
L a b o r a t o r y  was a s s u r e d  by t h e  l e t t i n g  of t h e  b u i l d i n g  c o n t r a c t ,  it was d e c i d e d  
t o  o r d e r  now o n e  p i e c e  o f  e q u i p m e n t  wh ich  w i l l  b e  a p a r t  o f  t h e  C o c k c r o f t -  
Wal ton  power. s u p p l y  i n  t h a t  b u i l d i n g ,  i . e . ,  an  i n s u l a t i n g  t r a n s f o r m e r  f o r  
s u p p l y i n g  power t o  t h e  i o n  s o u r c e  and a s s o c i a t e d  equ ipmen t  a t  t h e  t u b e  termi-  
n a l .  ‘B ids  a r e  b e i n g  r e c e i v e d  on a 5-kva  s i n g l e - p h a s e  460/120 v o l t  6 0 - c y c l e  
t r a n s f o r m e r  h a v i n g  an impedance o f  20% or less  and h a v i n g  i n s u l a t i o n  f o r  600. 
kv be tween t h e  1 2 0 - v o l t  s e c o n d a r y  and p r i m a r y  and be tween t h e  s e c o n d a r y  and 
t h e  c a s e .  

The work of a d d i n g  an a d d i t i o n a l  s t a g e  o f  100 k v . t o  t h e  C o c k c r o f t - W a l t o n  
s u p p l y  i s  n e a r l y  c o m p l e t e d ,  a l t h o u g h  i t  i s  l i k e l y  t h a t  o p e r a t i o n  w i l l  have  t o  
be resumed a t  300 kv  maximum u n t i l  s p e c i a l  i n s u l a t i n g  bel ts  n e e d e d  t o  d r i v e  
two f i l a m e n t  g e n e r a t o r s  i n  t h e  a d d e d  s t a g e  a r e  d e l i v e r e d .  The s u p p l i e r  
s h i p p e d  t h e  wrong b e l t s  f o r  t h i s  job a few weeks ago and t h e  r i g h t  ‘ones  have 
n o t  y e t  been r e c e i v e d .  

One i t e m  o f  equipment  t h a t  w i l l  be a p a r t  o f  t h e  600-kv  g e n e r a t o r  i n  t h e  
- new b u i l d i n g  i s  f o u r  s e c t i o n s  o f  a s i x - s e c t i o n  h i g h - a c c u r a c y  o i l - f i l l e d  
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v o l t m e t e r  m u l t i p l i e r  which has  been  b u i l t  and w i l l  be used  on t h e  400-kv u n i t .  
Another  i t e m  i s  t h e  p o r t a b l e  c o n t r o l  c o n s o l e .  

R a d i o f r e q u e n c y  Ion  S o u r c e  ( H .  R e e s e ,  J r . ) .  C o n s t r u c t i o n  o f  t h e  r a d i o -  
f r e q u e n c y  i o n  s o u r c e  has  been s i m p l i f i e d  and changed  s l i g h t l y  t o  g i v e  l o n g e r  
l i f e  b u t  b a s i c a l l y  i s  t h e  same a s  d e s c r i b e d  i n  a p r e v i o u s  q u a r t e r l y  r e p o r t  
(ORNL-924, p. 32 ) e  F i g u r e  3 . 1  i s  a c r o s s - s e c t i o n  d r a w i n g  of  t h e  s o u r c e  now 
i n  u s e  Arrangements  a r e  b e i n g  made t o  make t h e  p y r e x  v e s s e l  o b t a i n a b l e  f rom 
R a d i a t i o n  Coun te r  L a b o r a t o r i e s ,  I n c .  a t  a nominal  c o s t ,  A comple t e  d i s c u s s i o n  
of  t h e  s o u r c e  w i l l  soon  be s u b m i t t e d  t o  NueEeonEcs f o r  p u b l i c a t i o n ,  

. 

E l e c t r o s t a t i c - L e n s  Development OR, 0 Case ,  J r - ) .  The p r e l i m i n a r y  d e s i g n  
has  been  comple ted  f o r  an e l e c t r o s t a t i c  l e n s  f o r  t h e  Van d e  G r a a f f  a c c e l e r a t o r  
t o  meet t h e  fo l t lowing  s p e c i f i c a t i o n s -  ( 1 )  a f o c a l  s p o t  on t h e  t a r g e t  o f  n o t  
g r e a t e r  t h a n  2 0 mm d i a m e t e r  f o r  a l l  v a l u e s  o f  t e r m i n a l  p o t e n t i a l  between 0 . 4  
and 3 0 m i l l i o n  v o l t s ,  ( 2 1  a l l  v a l u e s  o f  i o n - s o u r c e  p r o b e  v o l t a g e  be tween 0 5 
and 4 0 kv ,  and ( 3 )  a l l  v a l u e s  o f  beam c u r r e n t  between 0 and 1 0 0  p a .  S k e t c h e s  
o f  t h e  two e l e c t r o d e s  r e q u i r e d  have been made, and t h e  l e n s  a s s e m b l y  w i l l  be 
f a b r i c a t e d  a s  soon a s  t h e  shop s c h e d u l e  p e r m i t s .  I t  i s  a n t i c i p a t e d  t h a t  some 
m o d i f i c a t i o n s  i n  d e s i g n  w i l l  have t o  be made a f t e r  i n s t a l l a t i o n  and t e s t i n g  o f  
t h e  f i r s t  d e s i g n .  

The p r e l i m i n a r y  d e s i g n  h a s  been  comple t ed  f o r  an  e l e c t r o s t a t i c  l e n s  f o r  
t h e  Cockc ro f t -Wal ton  a c c e l e r a t o r  t o  meet t h e  f o l l o w i n g  s p e c i f i c a t i o n s :  (1) a 
f o c a l  s p o t  o f  n o t  * g r e a t e r  t h a n  2 m m  d i a m e t e r  f o r  a l l  v a l u e s  o f  t e r m i n a l  
p o t e n t i a l  between 50 and 400 k v ,  ( 2 )  a l l  v a l u e s  of  p r o b e  v o l t a g e  be tween 0 . 5  
and 4.0 kv, and ( 3 )  a l l  v a l u e s  o f  beam cur ren t ;  between 0 and 1 . 0  ma. The two 
l e n s  e l e m e n t s  have been f a b r i c a t e d  and i n s t a l l e d  and are  now under  t e s t .  

Continuous P r o p o r t i o n a l  Sampl ing  for Liquid-Waste  D i s p o s a l  (T. M, Gayle )  
Seven s t r a t e g i c  l o c a t i o n s  have t e n t a t i v e l y  been s e l e c t e d  f o r  f l o w  m e t e r i n g  and 
c o n t i n u o u s  s a m p l i n g  i n  t h e  w a s t e - p i p i n g  n e t w o r k  a t  OWL. Flow m e t e r i n g ,  t o -  
g e t h e r  w i t h  c o n t i n u o u s  s a m p l i n g  a t  t h e  l o c a t i o n s  s e l e c t e d ,  w i l l  p r o v i d e  an 
a c c u r a t e  a c c o u n t i n g  o f  b o t h  f l o w  vo lume  and a c t i v i t y  f o r  e a c h  b u i l d i n g  o r  
group c o n t r i b u t i n g  was te  t o  t h e  sys t em.  

Weirs have  been  i n s t a l l e d  a t  e a c h  l o c a t i o n  and d i r e c t l y  c o n n e c t e d  f l o a t  
t y p e  r e c o r d e r - i n t e g r a t o r s  w i l l  b e  used  i n  c o n j u n c t i o n  w i t h  e a c h  w e i r ,  
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A s i m p l e  and a c c u r a t e  p r o p o r t i o n a l  s a m p l e r  was p r o v i d e d  b y  t h e  u s e  o f  a 
s m a l l  pump d r i v e n  by a v a r i a b l e - s p e e d  d - c  moto r .  The d - c  moto r ,  t o g e t h e r  w i t h  
i t s  r e c t i f i e r - c o n t r o l  u n i t ,  was p u r c h a s e d  from Servo-Tech  P r o d u c t s  Company. A 
1-megohm b i a s  c o n t r o l  p o t e n t i o m e t e r  i n  t h e  c o n t r o l  c i r c u i t  was r e p l a c e d  d i -  
r e c t l y  w i t h  a v e r y - l o w - t o r q u e  7 5 , 0 0 0 - o h m  p o t e n t i o m e t e r  w h i c h  i n  t u r n  was 

m e c h a n i c a l l y  c o u p l e d  t o  t h e  f l o a t .  T h e  r e s u l t  i s  a m o t o r  s p e e d  d i r e c t l y  
p r o p o r t i o n a l  t o  t h e  measured f l o w  r a t e  t o  a t  l e a s t  2% a c c u r a c y .  

The pump s e l e c t e d  i s  o f  t h e  p o s i t i v e - d i s p l a c e m e n t  t y p e  o f  r a t h e r  u n u s u a l  
d e s i g n .  M a n u f a c t u r e d  by E & M E n t e r p r i s e s ,  I n c . ,  t h e  pump employs  s t a n d a r d  
r u b b e r  or p l a s t i c  t u b i n g  a s  t h e  " d r i v e n  e l e m e n t . " i  C o n t i n u o u s  a l t e r n a t e  
? ?  s q u e e z i n g "  o f  t h e  t u b i n g  p r o d u c e s  a f l o w  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  s p e e d  
p r o v i d e d  by t h e  d - c  m o t o r  p r e v i o u s l y  d e s c r i b e d .  Wide r a n g e s  i n  f l o w  may b e  
s e l e c t e d  by u s i n g  v a r i o u s  t u b i n g  s i z e s .  P r o p o r t i o n a l  s a m p l e s  o f  f l o w  a t  e a c h  
weir may e a s i l y  be p r o v i d e d  i n  u n i t s  from 1 q u a r t  t o  10 g a l  or more p e r  24  h r .  

The e n t i r e  s a m p l i n g  equipment  i s  r e l a t i v e l y  compact and w i l l  be  housed a t  
g r o u n d  l e v e l  d i r e c t l y  a b o v e  t h e  we i r .  One c o m p l e t e  s a m p l i n g  u n i t  h a s  been  
f a b r i c a t e d  and c o m p l e t e l y  t e s t e d  and w i l l  b e  i n s t a l l e d  i n  t h e  n e a r  f u t u r e .  

Remote Becording of  Tank Level f o r  Liquid-Waste Collect ion System (T. M. 
G a y l e ) .  Remote l e v e l  r e c o r d i n g  was d e s i r e d  on 20 l i q u i d - w a s t e  c o l l e c t i o n  
t a n k s  l o c a t e d  t h r o u g h o u t  OWL. The m a j o r i t y  o f  t h e  t a n k s  a r e  u n d e r  no p r e s s u r e  
and  a re  p r o v i d e d  w i t h  f l o a t s  and s u i t a b l e  i n d i c a t i n g  s c a l e s  a t  g r o u n d  l e v e l  
d i r e c t l y  above t h e  t a n k s .  The s y s t e m  u s e s  two 1 2 - p o i n t  p o t e n t i o m e t e r  r e c o r d e r s  
l o c a t e d  a t  t h e  e v a p o r a t i o n  house and c o n n e c t e d  f o r  Wheats tone  b r i d g e  measu re -  
ment.  One-thousand-ohm H e l i p o t s ,  1 0 - t u r n ,  c o n n e c t e d  by s u i t a b l e  s m a l l  c h a i n -  
s p r o c k e t  a r r a n g e m e n t s  t o  t h e  e x i s t i n g  i n d i c a t i n g  r o d s ,  p r o v i d e d  t h e  v a r i a b l e  
b r i d g e  arm o f  t h e  c i r c u i t .  E x t r e m e l y  a c c u r a t e  r e c o r d i n g  on a mock-up i n s t a l -  
l a t i o n  h a s  been e a s i l y  o b t a i n e d .  

S e v e r a l  t a n k s  i n  t h e  s y s t e m  were u n d e r  p r e s s u x e  and n a t u r a l l y  p r e c l u d e d  
t h e  u s e  o f  any s i m p l e  f l o a t  a r r angemen t .  The b a c k - p r e s s u r e  measurement method, 
employing  a smal l  a i r  purge,  was b e i n g  u s e d  f o r  i n d i c a t i o n  o f  l e v e l  a t  e a c h  of 
t h e s e  t a n k s ,  I t  was d e c i d e d  t h a t  t h e  s t a n d a r d  Brown I n s t r u m e n t  Company 
P r e s s u r e t r o l  c o u l d  b e  u s e d  t o  p r o v i d e  t h e  l i n e a r  v a r i a t i o n  i n  t h e  1000-ohm 
r e s i s t a n c e  on these  i n s t a l l a t i o n s .  The P r e s s u r e t r o l  i s  a b e l l o w s - d r i v e n  wire- 
wound r e s i s t a n c e  p r o v i d e d  w i t h  s u i t a b l e  l i n k a g e  a d j u s t m e n t s  f o r  p r o p o r t i o n a l  

16 



. 
band changes  Al though  t h i s  i n s t r u m e n t  i s  d e s i g n e d  p r i m a r i l y  f o r  a i r - c o n d i -  
t i o n i n g  work, i t s  s i m p l i c i t y  and f l e x i b i l i t y  i n d i c a t e  i t s  u s e  a s  an economica l  
s o l u t i o n  t o  many i n s t r u m e n t  problems.  A p p l i c a b l e  r a n g e s  f o r  a l l  i n s t a l l a t i o n s  
were s e l e c t e d  from s t a n d a r d  models .  

A l l  t a n k  r e c o r d s  w i l l  b e  made 0 t o  1 0 0 %  o f  c h a r t ,  c o r r e s p o n d i n g  t o  
p e r c e n t a g e  t a n k  l e v e l .  T h i s  i s  a d v a n t a g e o u s  s i n c e  t h e  o p e r a t o r  i s  p r i m a r i l y  
i n t e r e s t e d  i n  p e r c e n t a g e  d e v e l  o n l y  f o r  e a c h  t a n k ,  A h i g h  l e v e l  a l a r m  h a s  
a l s o  b e e n  p r o v i d e d  on e a c h  o f  t h e  two r e c o r d e r s  i n  c a s e  a n y  p o i n t  s h o u l d  
exceed a p p r o x i m a t e l y  95% of  c h a r t ,  

One r e c o r d e r  has  been i n s t a l l e d :  t h e  m a j o r i t y  of  t h e  r ema in ing  components 
have n o t  been d e l i v e r e d &  

Viscosimeter ( K .  H .  K l i n e ) . .  I n s t r u m e n t  Q-1164 i s  d e s i g n e d  t o  measure  t h e  
v i s c o s i t y  o f  opaque  l i q u i d s  u s i n g  t h e  f a l l i n g  b a l l  method.  T h i s  i s  accom- 
p l i s h e d  by u s i n g  a gamma e m i t t i n g  r a d i o a c t i v e  ( t a n t a l u m )  s p h e r e  a s  t h e  f a l l i n g  
b a l l  and m e a s u r i n g  i t s  r a t e  of  f a l l  be tween  two f i x e d  G e i g e r - M u e l l e r  t u b e s .  
A s  t h e  b a l l  p a s s e s  i n  f r o n t  o f  e a c h  t u b e .  s u c c e s s i v e l y ,  a mark i s  made on a 
Brush  t y p e  9 0 2  magne t i c  r e c o r d e r ,  S i n c e  t h e  r e c o r d e r  c h a r t  moves a t  a c o n s t a n t  
r a t e ,  t h e  d i s t a n c e  on t h e  c h a r t  between s u c c e s s i v e  marks i s  t h e n  an i n d i c a t i o n  
o f  t h e  t ime r e q u i r e d  f o r  t h e  b a l l  t o  f a l l  between t h e  two t u b e s  and t h e r e f o r e  
a measure  of  t h e  ~ i s c o s i t y  o f  t h e  f l u i d  t h r o u g h  which t h e  b a l l  i s  t r a v e l i n g .  
The i n s t r u m e n t  i s  t o  be used  p r i n c i p a l l y  i n  measurements  on l i q u i d  m e t a l s  by 
t h e  R e a c t o r  Technology D i f i s i o n .  

Interface Indicator 6K H a  K l i n e ) .  I n s t r u m e n t  Q 1 1 2 9 .  assembled  f o r  t h e  
Chemica l  Technology D i v i s i o n .  is a d e v i c e  d e s i g n e d  t o  i n d i c a t e  t h e  p o s i t i o n  of  
an  i n t e r f a c e  be tween t w o  i m m i s c i b l e  l i q u i d s  of  d i f f e r e n t  s p e c i f i c  g r a v i t i e s  
w i t h i n  a g i v e n  c o n t a i n e r ,  i n  t h i s  c a s e  an ion -exchange  column, The i n s t r u m e n t  
i s  a c a p a c i t y  b r i d g e  and u s e s  a c o n c e n t r i c  r o d  and c y l i n d e r  6 i n .  l o n g  s u b -  
merged i n  t h e  l i q u i d s  a s  a measu r ing  assembly.  The s o l u t i o n s  must meet one o f  
two s e t s  of  c o n d i t i o n s  f o r  t h e  i n s t r u m e n t  t o  work p r o p e r l y .  (1) i f  one  S O ~ U -  

t i o n  i s  c o n d u c t i n g ,  t h e  o t h e r  m u s t  n o t  b e ,  and  ( 2 )  i f  b o t h  s o l u t i o n s  a r e  
n o n c o n d u c t i n g ,  t h e y  must have d i f f e r e n t  d i e l e c t r i c  c o n s t a n t s .  The r e a s o n  f o r  
t h e s e  c o n d i t i o n s  i s  t h a t  a c h a n g e  o f  i n t e r f a c e  p o s i t i o n  i n  t h e  d e t e c t o r  
assembly  must make a change i n  e l e c t r i c a l  c a p a c i t y  b e t w e e n t h e  rod  and c y l i n d e r ,  
c a u s i n g  an  unbalance  o f  t h e  b r i d g e .  The o u t p u t  of t h e  b r i d g e  i s  t h e n  r e c t i f i e d  
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and t h e  r e s u l t a n t  d - c  v o l t a g e  is a p p l i e d  t o  a Brown s t r i p  c h a r t  r e c o r d e r  a s  an 
i n d i c a t i o n  o f  t h e  p o s i t i o n  of  t h e  i n t e r f a c e .  

Elec tron ic  Pressure Contro l l er  (B. H i l d e b r a n t )  I n  t h i s  i n s t r u m e n t  
v a r i a t i o n s  i n  p r e s s u r e  c a u s e  a change  i n  c a p a c i t a n c e  between a f i x e d  p l a t e  and 
t h e  p r e s s u r e - c o n t r o l l i n g  l e g  of  a mercu ry  manometer. T h i s  c a p a c i t a n c e  change  
s h i f t s  t h e  f r e q u e n c y  o f  a n  o s c i l l a t o r  which i s  d e t e c t e d  by a F o s t e r - S e e l y  type  
o f  d i s c r i m i n a t o r ,  t h e  o u t p u t  o f  wh ich  i s  f e d  t h r o u g h  a Brown a m p l i f i e r  and  
m o t o r  t o  o p e r a t e  a pump i n  s u c h  a d i r e c t i o n  a s  t o  w i p e  o u t  t h e  p r e s s u r e  
v a r i a t i o n .  The pump i s  a g round  g l a s s  p l u n g e r  i n  a t u b e  o p e r a t e d  by a screw 
f e e d  from t h e  Brown motor .  

A t  p r e s e n t  t h e  i n s t r u m e n t  i s  used  t o  c o n t r o l  g a s  p r e s s u r e  t o  h i g h  a c c u r a c y  
mm Hg). O t h e r  p o s s i b l e  u s e s  a r e  a s  a p r e s s u r e - m e a s u r i n g  d e v i c e ,  in 

w h i c h  a p p l i c a t i o n  t h e  o u t p u t  o f  t h e  d i s c r i m i n a t o r  wou ld  o p e r a t e  a me te r  
c a l i b r a t e d  d i r e c t l y  i n  p r e s s u r e  change  from r e f e r e n c e ;  i n  measu r ing  d i e l e c t r i c  
c o n s t a n t ;  a s  a h i g h - a c c u r a c y  m i c r o m e t e r ;  and i n  many o t h e r  c a s e s  i n  w h i c h  
s m a l l  r e l a t i v e  mot ions  a r e  t o  b e  d e t e c t e d ,  measured ,  and/or  c o n t r o l l e d .  

Neutron Time-of-Plight Spectrometer ( I .  D. G r o v e s ) .  The t i m e - o f - f l i g h t  
n e u t r o n  s p e c t r o m e t e r  b e i n g  c o n s t r u c t e d  f o r  t h e  P h y s i c s  D i v i s i o n  i s  modeled  
a f t e r  t h e  one  a t  Argonne. I t  has  a m e c h a n i c a l l y  d r i v e n  s h u t t e r  which  b r e a k s  
t h e  n e u t r o n  beam i n t o  b u r s t s ,  t h e  l e n g t h s  of  wh ich  v a r y  d i r e c t l y  w i t h  t h e  
a n g u l a r  s p e e d  of  t h e  r o t o r .  T h e s e  r e s u l t i n g  b u r s t s  o f  n e u t r o n s  may c o n t a i n  
n e u t r o n s  of  any  e n e r g y  above  a c e r t a i n  " c u t o f f "  v a l u e  a s  d e t e r m i n e d  by t h e  
s p e e d  of  t h e  r o t o r .  

The s p e c t r o m e t e r  a c t i o n  i s  o b t a i n e d  i n  t h i s  i n s t r u m e n t  e l e c t r o n i c a l l y  by 
g e n e r a t i n g ,  a t  t h e  i n s t a n t  t h e  s h u t t e r  i s  o p e n ,  i . e . ,  a t  t h e  s t a r t  o f  t h e  
n e u t r o n  b u r s t ,  a n  e l e c t r i c a l  p u l s e  wh ich  a c t u a t e s  t h e  e l e c t r o n i c  e q u i p m e n t ,  
The p u l s e s  a r e  coun ted  i n  o n e  of 84 s c a l i n g  c h a n n e l s ,  a s c a l e  of e i g h t  i n  e a c h  
c h a n n e l .  The p a r t i c u l a r  c h a n n e l  i n  which t h e  p u l s e s  a r e  counted  i s  d e t e r m i n e d  
by t h e  t i m e  e l a p s e d  from t h e  o p e n i n g  of  t h e  s l o t ,  I f  t h e  d e t e c t o r  chamber i s  
p l a c e d  a known d i s t a n c e  from t h e  r o t o r ,  e a c h  c h a n n e l  w i l l  c o u n t  a l l  n e u t r o n s  
h a v i n g  e n e r g i e s  between two l i m i t s ,  and a l l  n e u t r o n s  whose e n e r g i e s  a r e  above 
c u t o f f  w i l l  be c o u n t e d  by e n e r g y ,  hence  t h e  s p e c t r o m e t e r  a c t i o n  N e u t r o n s  o f  
t h e  b u r s t  a r e  d e t e c t e d  by a BF, chamber .  The e l e c t r o n i c  u n i t  i s  housed  i n  
t h r e e  r e l a y  r a c k s .  A f o u r t h  r a c k  c o n t a i n s  t h e  power d i s t r i b u t i o n  c o n t r o l s  and 
t h e  e l e c t r o n i c  c o n t r o l  f o r  c h a n g i n g  t h e  speed  of t h e  r o t o r .  

The e l e c t r o n i c  p a r t s  of  t h e  e l e c t r o m e t e r  a r e  now comple te .  
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Photosynthesis-Luminescerase Becorder ( J ,  B .  Dav idson)  I T h i s  i n s t r u m e n t  
was d e s i g n e d  and c o n s t r u c t e d  i n  c o o p e r a t i o n  w i t h  Dr.  W. A. Arnold  o f  t h e  ORNL 
B i o l o g y  D i v i s i o n ,  I t  c o n s i s t s  o f  a n  a - c - o p e r a t e d  p h o t o m u l t i p l i e r  w h i c h  i s  
s y n c h r o n i z e d  w i t h  t h e  p u l s e s  f rom a s y n c h r o n o u s l y  d r i v e n  s h u t t e r - p r o j e c t i o n  
lamp l i g h t  s o u r c e .  Whi l e  t h e  p l a n t s  u n d e r  e x a m i n a t i o n  a r e  b e i n g  i l l u m i n a t e d  
t h e  p h o t o m u l t i p l i e r  i s  i n s e n s i t i v e ,  b u t  when t h e  i l l u m i n a t i n g  l i g h t  i s  o f f  t h e  
p h o t o m u l t i p l i e r  r e s p o n d s  t o  t h e  l i g h t  g i v e n  o f f  by t h e  p l a n t s .  The p u l s a t i n g  
s i g n a l  i s  f e d  i n t o  a f i l t e r  n e t w o r k  and i s  d e t e c t e d  o n  a m o d i f i e d  Q-826  
e l e c t r o m e t e r ,  The o u t p u t  o f  t h e  e l e c t r o m e t e r  i s  r e c o r d e d  on one  p o i n t  o f  a 
t w o - p o i n t  Brown r e c o r d e r .  The o t h e r  p o i n t  o f  t h e  r e c o r d e r  i s  c o n n e c t e d  t o  t h e  
o u t p u t  o f  a s t r a i n - g a g e  manometer ( s e e  I n s t r u m e n t  Depar tment  q u a r t e r l y  r e p o r t  
ORNL- 796) ~ T h i s  manometer  m e a s u r e s  t h e  oxygen p r e s s u r e ,  and t h e r e f o r e  t h e  
r a t e  o f  p h o t o s y n t h e s i s ,  i n  t h e  Warburg  v e s s e l  c o n t a i n i n g  t h e  g r e e n  p l a n t s "  
A l t h o u g h  t h e  i n s t r u m e n t  o p e r a t e d  s a t i s f a c t o r i l y ,  d i f f i c u l t i e s  h a v e  been  ex-  
p e r i e n c e d  w i t h  t h e  p h o s p h o r e s c e n c e  of t h e  g l a s s  v e s s e l s ,  t h e  l i g h t  f i l t e r s ,  
and t h e  p h o t o m u l t i p l i e r  e n v e l o p e  i t s e l f .  T h i s  p h o s p h o r e s c e n c e  c o n s t i t u t e s  a 
n o i s e  or background which p a r t i a l l y  masks t h e  d e s i r e d  s i g n a l .  

Quantum Counter for  Luminescence S t u d i e s  ( J .  B. Davidson) .  A s e n s i t i v e  
l i g h t - m e a s u r i n g  i n s t r u m e n t  was r e q u e s t e d  by D r .  B. L. S t r e h l e r  o f  t h e  ORNL 
B i o l o g y  D i v i s i o n  f o r  u s e  i n  s t u d i e s  of l i g h t  p r o d u c t i o n  i n  p l a n t s  and o t h e r  
c h e m i l u m i n e s c e n t  phenomena. A quantum c o u n t e r  was a s sembled  u s i n g  t h e  f o l -  
l o w i n g  componen t s :  A l i g h t - t i g h t  h o u s i n g  f o r  t h e  1P22 p h o t o m u l t i p l i e r  w i t h  
p r o v i s i o n  for a d m i s s i o n  o f  s a m p l e s  t o  be s t u d i e d  w i t h o u t  s u b j e c t i n g  t h e  t u b e  
t o  room l i g h t  and  h a v i n g  a s p e c i a l l y  c o n s t r u c t e d  Dewar f l a s k  w i t h  a s m a l l  
u n s i l v e r e d  window f o r  c o o l i n g  t h e  t u b e  w i t h  l i q u i d  n i t r o g e n ,  an A - 1 A  p r e -  
a m p l i f i e r ,  an A - 1  a m p l i f i e r ,  a s c a l e r ,  a l o g a r i t h m i c  c o u n t  r a t e  m e t e r ,  and a 
Brown r e c o r d e r .  P r o v i s i o n  i s  made f o r  s w i t c h i n g  t h e  o u t p u t  of t h e  p h o t o m u l t i -  
p l i e r  t o  a l i n e a r  d - c  e l e c t r o m e t e r  f o r  measu r ing  l a r g e r  amounts o f  l i g h t .  

I n f r a r e d  Microscope ( J .  B .  Davidson) .  A c o n v e n t i o n a l  l i g h t  mic roscope  is 
b e i n g  m o d i f i e d  f o r  u s e  w i t h  b o t h  t h e  American Type 1P25 and t h e  B r i t i s h  Type 
(3-138 i n f r a r e d  image t u b e s .  H o l d e r s  f o r  t h e s e  t u b e s  have been  d e s i g n e d  t o  
f i t  d i r e c t l y  i n  t h e  p l a c e  o f  t h e  e x i s t i n g  b i n o c u l a r  l e n s  s y s t e m  w h i c h  i s  
r e a d i l y  removed. The machine work on t h e  h o l d e r s  i s  abou t  comple ted .  A h igh -  
v o l t a g e  s u p p l y  t o  f u r n i s h  t h e  a c c e l e r a t i n g  and f o c u s i n g  p o t e n t i a l s  i s  t o  be 
b u i l t .  
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Resonance Analyzer (W G S t o n e ) .  T h i s  p r o j e c t  w i t h  most  of  t h e  e q u i p -  
ment has now been moved from Y-12 t o  B u i l d i n g  3500. X-10. S i n c e  t h e  f o r e  pump 
and b o o s t e r  pump were n o t  moved, a new vacuum s y s t e m  has  been  b u i l t  u p "  i t  i s  

o p e r a t i n g  s a t i s f  a c t o r i  l y .  

Many a t t e m p t s  were made t o  u s e  t h e  b a s e  o f  a l o c e a P  t u b e  f o r  e l e c t r i c a l  
l e a d - i n s  b e f o r e  one was s u c c e s s f u l ,  owing t o  t h e  f a c t  t h a t  t h i s  g l a s s  c a n  be 
reworked  o n l y  w i t h  g r e a t  d i f f i c u l t y ,  T h i s  one t u b e  b r o k e  s h o r t l y  t h e r e a f t e r  
b e c a u s e  o f  t h e  m a g n e t i c  p u l l  on t h e  i r o n  a l l o y  l e a d - i n  wises  A t u b e  was 
c o n s t r u c t e d  u s i n g  t u n g s t e n  l e a d - i n s ,  b u t  t h e  p l a t e s  were b a d l y  o x i d i z e d  d u r i n g  
a n n e a l i n g  of  t h e  g l a s s .  A new t u b e  i s  under  c o n s t r u c t i o n  w i t h  a t a p e r e d  g l a s s  
j o i n t  be tween t h e  s e a l  and t h e  g l a s s  e n v e l o p e  which,,  i t  i s  hoped, w i l l  a v o i d  
t h i s  d i f f i c u l t y ,  T h i s  new t u b e  w i l l  a l s o  have a g r i d  t o  c o n t r o l  t h e  i o n i z i n g  
e l e c t r o n - b e a m  c u r r e n t  s o  t h a t  t h e  e l e c t r o n  f l o w  w i l l  b e  s p a c e - c h a r g e - l i m i t e d  
r a t h e r  t h a n  e m i s s i o n - l i m i t e d ,  which s h o u l d  r e d u c e  e l e c t r o n  n o i s e  by a f a c t o r  
o f  15  t o  20 

I n  t h e  mean t ime .  a t t e m p t s  a r e  b e i n g  made t o  make a r e s o n a n t  a m p l i f i e r  
hav ing  b e t t e r  s t a b i l i t y  o f  g a i n  than  commercial  r a d i o  r e c e i v e r  c i r c u i t s ,  

Continuous Water Monitor (R, K AbeleE.  I n  c o n n e c t i o n  w i t h  t h e  P l a n  H 
w a s t e - d i s p o s a l  program i t  was c o n s i d e r e d  n e c e s s a r y  t o  have a c o n t i n u o u s  w a t e r  
m o n i t o r  which  would b e  l o c a t e d  a t  a manhole i n  t h e  " c o l d "  w a t e r  w a s t e  s y s t e m  
t o  p i c k  up any a c t i v i t y  t h a t  may have been i n a d v e r t e n t l y  d i s c h a r g e d  i n t o  t h i s  
s y s t e m .  T h i s  was t o  be  a r e c o r d i n g  d e v i c e l  and t h e  d e t e c t o r  s h o u l d  hake been  
c a p a b l e  o f  working a t  a low range  of  100 b e t a  c o u n t s  p e r  minu te .  The r e c o r d e r  
would have g i v e n  a means o f  d e t e r m i n i n g  t h e  t i m e  o f  o c c u r r e n c e  o f  a s u r g e  i n  
a c t i v i t y  

The d e v i c e  a s  b u i l t  i s  an  a d a p t a t i o n  o f  a w a t e r  m o n i t o r  i n  u s e  a t  t h e  
K 2 5  p l a n t  T h r e e  m i c a - e n d - w i n d o w  G e i g e r  -MuelBen. c o u n t e r s  ~ c o n n e c t e d  i n  
p a r a l l e l  bu t  w i t h  a s e p a r a t e  v o l t a g e  a d j u s t m e n t f o r  e a c h  c o u n t e r ,  a re  p o s i t i o n e d  
above  t h r e e  s e p a r a t e  w a t e r  c u p s  t h r o u g h  which t h e r e  i s  f l o w  o f  

w a t e r  The c o u n t e r s  have  a f u s e d  g l a s s  s e a l  o f  m e t a l  t o  mica  The c o u n t e r s  
and c u p s  a r e  e n c l o s e d  i n  2 i n .  o f  l e a d  s h i e l d i n g ,  I n  t h e  s h i e l d  t h e  t o t a l  
background  c o u n t  i s  a p p r o x i m a t e l y  60 c o u n t s  p e r  m i n u t e ,  The o u t p u t  o f  t h e  
c o u n t e r s  i s  f e d  i n t o  a Q - 8 5 1  l o g a r i t h m i c  c o u n t - r a t e  meter and from t h e  c o u n t -  
r a t e  c i r c u i t  i n t o  a Brown r e c o r d e r .  The c o u n t - m a t e  c i r c u i t  h a s  up  t o  f i v e  
d e c a d e s  Qf r a n g e ,  

a c o n t i n u o u s  

T h i s  d e v i c e  has  n o t  y e t  been p l a c e d  i n  o p e r a t i o n  
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Experimental Geiger Counter Fillings (R .  IL Luman) . E x p e r i m e n t a l  f i l l i n g s  
o f  Geiger c o u n t e r s  a r e  b e i n g  t r i e d  u s i n g  m i x t u r e s  o f  i s o b u t a n e ,  c y c l o p r o p a n e ,  
and p r o p y l e n e  w i t h  a r g o n  and he l ium,  P r e l i m i n a r y  work i n d i c a t e s  t h a t  c y c l o -  
propane  and a rgon  i n  t h e  r a t i o  o f  1 t o  9 g i v e s  a c o u n t e r  o p e r a t i n g  a t  a p p r o x i -  
m a t e l y  900 v o l t s  w i t h  good p l a t e a u  c h a r a c t e r i s t i c s >  L i f e  t e s t s  w i l l  b e  run on 
some o f  t h e s e .  

Parallel-Plate Chamber (€3. E o  Z e d l e r ) .  A c o u n t i n g  i o n i z a t i o n  chamber h a s  
been  d e s i g n e d  f o r  u s e  w i t h  t h e  n e u t r o n  s h u t t e r  e x p e r i m e n t  b e i n g  p e r f o r m e d  by 
G. S. P a w l i c k i  I t  was a t t e m p t e d  t o  p u r i f y  no rma l  BF, by l o w - p r e s s u r e  f rac-  
t i o n a l  d i s t i l l a t i o n  u s i n g  l i q u i d  n i t r o g e n .  Some d e g r e e  o f  p u r i t y  w a s  o b t a i n e d  
b u t  i t  w a s  deduced  t h a t  t h e  BF, was b e i n g  c o n t a m i n a t e d  by t h e  g l a s s  s y s t e m  and 
t h e  Apiezon N g r e a s e  b e i n g  u s e d ,  and an a l l - m e t a l  vacuum sys t em is  b e i n g  b u i l t  
t o  o v e r c o m e  t h i s  d i f f i c u l t y .  The  chamber  i s  b e i n g  e q u i p p e d  w i t h  a p l a t e  
c o n t a i n i n g  f i s s i o n a b l e  m a t e r i a l  i n  o r d e r  t o  pe r fo rm c e r t a i n  t e s t s .  

Radiation-Detection Instruments ( R .  I. Luman), Dur ing  t h e  p e r i o d  o f  t h i s  
r e p o r t  28 s p e c i a l  i o n i z a t i o n  chambers and 42 s p e c i a l  c o u n t e r s  i n  a d d i t i o n  t o  
t h e  s t a n d a r d  d e t e c t i o n  d e v i c e s  were b u i l t  f o r  khe r e s e a r c h  d i v i s i o n s .  T h r e e  
s c i n t i l l a t i o n  c o u n t e r s  were b u i l t  and 38 j o b s  were comple ted  u s i n g  t h e  vacuum 
c o a t i n g  u n i t .  T h e s e  c o n s i s t e d  l a r g e l y  i n  c o a t i n g  p l a s t i c s  w i t h  aluminum or 
g o l d .  

Instrument Construction and Maintenance (W. J. L a d n i a k ) .  The f o l l o w i n g  
i n s t r u m e n t s  were b u i l t  i n  t h e  I n s t r u m e n t  F a b r i c a t i o n  Shop f o r  u s e  i n  r e s e a r c h  
work: 

S c a l e r s  ( n e u t r o n  s p e c t r o m e t e r )  
Se rvo  a m p l i f i e r s  
S c i n t i l l a t i o n  c o u n t e r s  
Neu t ron  s u r v e y  m e t e r s  
Du a 1 e 1 e c t r o me t e r s 

A i r  m o n i t o r s  
Magnet ampl i f  i e r s  
Sigma a m p l i f i e r s  
T r a n s d u c e r  ampl i f i e r s  
P i l e  p e r i o d  m e t e r s  
Se rvo  power s u p p l i e s  
Log c o u n t - r a t e  meters 

P e r i o d  a m p l i f i e r s  

11 
3 
a 
3 
1 
5 
4 
7 

1 2  
5 
3 
9 
4 
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Buss p a n e l s  
Power s u p p l i e s  
F i  1 6  r o n s  
EBe c t rome t e  rs 
A - 1  a m p l i f i e r  c a l i b r a t o r s  
P i l e  p e r i o d  s i m u l a t o r s  
P i l e  p e r i o d  a m p l i f i e r s  
1024 s c a l e r s  
N e g a t i v e  h igh -  v o l t  age s u p p l i e s  
X r a y  d i f f r a c t i o n  s p e c t r o m e t e r s  

3 
4 
1 
2 
1 
2 
1 
2 

1 2  
P 

To t a1  104  

B e s i d e s  t h e  above work, 23  p r e a m p l i f i e r s  were b u i l t . ,  M o n i t r o n ,  BF, c o u n t e r ,  
A - 1 A ,  S e r v o ,  and s a f e t y  p r e a m p l i f i e r s .  S i x  Atomic I n s t r u m e n t  S c a l e r s  were 
m o d i f i e d  t o  improve  t h e  p e r f o r m a n c e  o f  t h e  i n s t r u m e n t s *  S e v e n t e e n  s p e c i a l  
i n s t r u m e n t s  were b u i l t  f o r  v a r i o u s  g r o u p s  t h r o u g h o u t  t he  p l a n t .  The s e r v i c i n g  
r e p o r t  i s  a s  f o l l o w s -  

MONTH 
NO. OF INSTRUMENTS 

SERVICED 
NO. OF 

FA1 LURES 

January 2 3 1  611 

233  567 

19 5 556 

6 59 1’9 34 

The p e r c e n t a g e s  o f  ins t rument .  f a i l u r e s  d u e  to v a r i o u s  c a u s e s  were: 

T rans fo rmers  r e p l a c e d  
Ge ige r  , M u e l l e r  
F i l t e r  c o n d e n s e r s  r e p l a c e d  
By - p a s s  c o n d e n s e r s  r e p l a c e d  
R e s i s t o r s  r e p l a c e d  
Vacuum t u b e s  r e p l a c e d  
I n s t r u m e n t s  c a l i b r a t e d  
M i s c e l l a n e o u s  

% OF TOTAL 

1. P 
6 . 9  
2 3  
1 , 9  
3 - 7  

3 3 , s  
4 , 3  

4 6 . 3  

PO 0 
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