
ORNL 1021 
3 4 4 5 6  0 0 4 9 2 6 3  5 Progress  Repo’lrt 

Y d  

INSTRUMENT RESEARCH AND DEVELOPMENT 

QUARTERLY PROGREgS REPORT 

FOR PERIOD ENDING JANUARY 2 0 ,  1951  

I 

OAK RIDGE NATIONAL LABORATORY 
OPERATED BY 

CARBIDE AND CARBON CHEMICALS COMPANY 
A DIVISION OF UNION CARBIDC AND CARBON CORPORATION 

Em3 
POST OFFICE: B O X  P 

OAK RIDOE. TENNESSEE 

UNCLASSIFIED 



UWCLASS I F P ED 

c 

OWL- 102; 

This documents c o n s i s t s  af 28 pages ,  

Copy 7 of 2 0 5  Series A 

C o n t r a c :  No, W-7405, eng 26 

INSTRUMENT RESEARCH AND DEVELOPMENT 
QUARTERLY PROGRESS REPORT 

for  Per iod  Ending January 20, 1951 

Compi led  by 
W e  E. Thompson 

OAK RIDGE NATIONAL LABORATORY 
operated by 

CARBIDE AND CARBOY CHENICALS COMPANY 
A D i v i s i o n  o f  Union Carbide and Carbon Corporation 

P o s t  O f f i c e  B O X  P 
Oak Ridge, Tennessee 

UNCLASS I F I ED 

3 4 4 5 6  0 0 4 9 2 6 2  5 



1 .  
2 - 3 .  

4 .  
5. 
6 .  
7 .  

8-79. 
1 0 - 1 3 .  

14 .  
15. 
16.  
17 
18 
19 .  
20. 

G, T FePbeck (C&CCC) 2 1.  
C h e m i s t r y  L i b r a r y  2 2  s 
P h y s i c s  L i b r a r y  2 3 *  
B i o l o g y  L i b r a r y  2 4 .  
H e a l t h  P h y s i c s  L i b r a r y  2 5 -  

T r a i n i n g  S c h o o l  L i b r a r y - .  . 
C e n t r a l  F i l e s  2 8 .  
C E.  C e n t e r  2 9 .  
C. E. L a r s o n  30 
W D, L a v e r s  ( Y - 1 2 )  3 1 .  
S y l v a n  Cromer (K-25)  3 2 .  

Met a l l  u r  gy L i b r a r y  I %& 

A. M. Weinberg  3 3  0 

E.  H .  T a y l o r  3 4 .  
J ,  A ,  S w a r t o u t  

5 1 - 5 8 .  
59, 

63 e 

64.  

69 ,  
70. 

7 1 - 7 4 .  
7 5. 
76.  
77 0 

7 8 - 8 2 .  
83- 88.  
89- 92. 
93- 94" 

95.  
96 
97 0 

98-  101. 
102- 104. 

105, 
106. 
107 

111. 
112. 
113. 

114 -. 1 15 

6 0 ~. 6 2 

6 5 - 6 8 .  

108-110 

UNCLASSI FI ED 

INTERNAL D I S  TR I B  U T I 0  N 

E .  D o  S h i p l e y  
E ,  J ,  Murphy 
F C V o n d e r L a g e  
C S ,  H a r r i l l  
A H S n e l l  
A .  H o l l a e n d e r  
F L S t e a h l y  
K .  Z. Morgan  
D W .  C a r d w e l l  
M. T K e l l e y  
W ,  H. P e n n i n g t o n  
J .  S. F e l t o n  
L. M R e y n o l d s  
W ,  J .  L a d n i a k  

EXTERNAL D I S T R I B U T I O N  

3 5 ,  
3 6 .  
3 7 .  
3 8 .  
3 9 .  
4 0  a 
4 1 .  
4 2  e 
43 0 

4 4 .  
45 D 

46 - 
47 0 

48 
4 9 - 5 0 .  

O R N L -  10.2 1 
P r o g r e s s  R e p o r t  

P .  R B e l l  
C. J .  B o r k o w s k i  
W M, H u r s t  
W .  H .  J o r d a n  
R .  S L i v i n g s t o n  
E ,  E ,  F a i r s t e i n  
J ,  W.  M o r f i t t  
C ,  W .  S h e p p a r d  
W .  G ,  S t o n e  
F .  W e s t e r n  
C. P. K e i m  
G. H. C l e w e t t  
C ,  D. S u s a n o  
M.  J .  S k i n n e r  
C e n t r a l  F i l e s  ( 0  P a )  

Argonne N a t i o n  a 1  L a b o r a t o r y  
Armed F o r c e s  S p e c i a l  Weapons  P r o j e c t  
Atomic E n e  r gy Commis s i o n  Was h i n  g t o  n 
B a t t e l l e  Memori  a 1  I n s  t i  t u t e  
Brush  B e r y l l  i um Company 
Brookhaven  N a t i o n a l  L a b o r a t o r y  
Bureau  o f  M e d i c i n e  a n d  S u r g e r y  
Bureau  o f  S h i p s  
C a r b i d e  and  C a r b o n  C h e m i c a l s  Company ( K - 2 5 )  
Columbia  U n i v e r s i t y  ( J  R, D u n n i n g )  
Co lumbia  U n i v e r s i t y  (G. F a i l l a )  
Dow C h e m i c a l  Company 
E.  I .  d u p o n t  d e N e m o u r s  and  Company 
G e n e r a l  E l e c t r i c ,  R i c h l a n d  
I d a h o  O p e r a t i o n s  O f f i c e  
Iowa S t a t e  C o l l e g e  
K a n s a s  C i t y  O p e r a t i o n s  B r a n c h  
Ke l l e  x C o r p o r a  t i  on  
K i r t l a n d  A i r  F o r c e  B a s e  
K n o l l s  A t o m i c  P o w e r  L a b o r a t o r y  
Los Alamos  S c i e n t i f i c  L a b o r a t a r y  
M a l l i n c k r o d  t C h e m i c a l  Works  
M a s s a c h u s e t t s  I n s t i t u t e  o f  T e c h n o l o g y  (A. G a u d i n )  
M a s s a c h u s e t t s  I n s t i t u t e  o f  T e c h n o l o g y  (A.  R .  K a u f m a n n )  
Mound L a b o r a t o r y  
N a t i o n a l  A d v i s o r y  C o m m i t t e e  f o r  A e r o n a u t i c s  
N a t i o n a l  B u r e a u  o f  S t a n d a r d s  (R. D. H u n t o o n )  
N a v a l  M e d i c a l  R e s e a r c h  I n s t i t u t e  
N a v a l  R a d i o l o g i c a l  D e f e n s e  L a b o r a t o r y  

2 

I IMPI A cc I c I cn 



116. 
117- 119 
120- 121. 
122- 125. 

126. 
127 
128. 
129. 

130- 144. 
145- 146. 
141- 148 

149 
150- 152. 
153- 1540 

15S0 
156. 
157. 

158- 161. 
162- 165. 

1660 
167 e 

168. 
169. 

172 a 

173. 
174. 
175 

170- 171, 

176- l7Ta 
178- 187. 

188 
189 
190 0 

191- 195$ 
196. 
197 
198+ 
199 0 

200- 20 1. 

202- 204, 

205. 

N e w  Brunswick  L a b o r a t o r y  
N e w  York O p e r a t i o n s  O f f i c e  
N o r t h  American A v i a t i o n ,  I n c .  
C a r b i d e  and Carbon Chemica l s  Company (Y- 12)  
P a t e n t  Branch ,  Washington  
RAND C o r p o r a t i o n  
S a n d i  a Co r p o  r a t i o n  
S a n t a  Fe O p e r a t i o n s  O f f i c e  
T e c h n i c a l  I n f o r m a t i o n  Serv ice ,  Oak R i d g e  
U. S.. G e o l o g i c a l  S u r v e y  (T. B. No lan )  
U a  S, P u b l i c  H e a l t h  S e r v i c e  
U n i v e r s i t y  o f  C a l i f o r n i a  a t  Los  A n g e l e s  
U n i v e r s i t y  o f  C a l i f o r n i a  R a d i a t i o n  L a b o r a t o r y  
U n i v e r s i t y  o f  R o c h e s t e r  
U n i v e r s i t y  o f  Washington  
Savannah  R i v e r  O p e r a t i o n s  O f f i c e ,  Wi lmington  
Wes te rn  R e s e r v e  U n i v e r s i t y  
Wes t inghouse  E l e c t r i c  C o r p o r a t i o n  
Atomic Ene rgy  P r o j e c t ,  Cha lk  R i v e r  
C h i e f  o f  Nava l  R e s e a r c h  
H. K. Fe rguson  Company 
Harshaw Chemica l  C o r p o r a t i o n  
I s o t o p e s  D i v i s i o n  (Mro McCormick) 
L i b r a r y  o f  C o n g r e s s ,  A c q u i s i t i o n  Depar tmen t  (J. W. Cormn) 
N a t i o n a l  Bureau  o f  S t a n d a r d s  ( L i b r a r y )  
N a t i o n a l  R e s e a r c h  C o u n c i l ,  O t t awa  
Nava l  R e s e a r c h  L a b o r a t o r y  
N e v i s  C y c l o t r o n  L a b o r a t o r i e s  
Oak R i d g e  I n s t i t u t e  o f  N u c l e a r  S t u d i e s  
U n i t e d  Kingdom S c i e n t i f i c  M i s s i o n  (M. G r e e n h i l l )  
USAF, A i r  Su rgeon  ( C o l e  A, P. Gagge) 
USAF, E g l i n  A i r  F o r c e  Base  ( T e c h n i c a l  L i b r a r y )  
WAF, W r i g h t - P a t t e r s o n  A i r  F o r c e  Base  (Rodney Nudenberg)  
USAF, W r i g h t - P a t t e r s o n  Air F o r c e  Ease (0) 
U ,  S o  Army Army F i e l d  F o r c e s  ( C a p t a i n  James ,Kerr) 
U. S ,  Army8’ Army Medica l  S e r v i c e  G r a d u a t e  Schoo l  (Co l .  W. S. S t o n e )  
U. S. Army, Atomic Ene rgy  Branch  ( L t .  Col .  A. W o  B e t t s )  
U- S. Army, D i r e c t o r  o f  O p e r a t i o n s  R e s e a r c h  (Dr. Ellis J o h n s o n )  
U. S. Army, O f f i c e  o f  t h e  C h i e f  S i g n a l  O f f i c e r  ( C u r t i s  T. C l a y t o n  

U. S. Army, T e c h n i c a l  Command (Col .  J. H. R o t h s c h i l d  

UT-AEC A g r i c u l t u r a l  R e s e a r c h  Program ( C h a r l e s  S. Hobbs)  

t h r u  Majo r  George  C. Hun t )  

A t t n :  T e c h n i c a l  L i b r a r y )  

3 



Reports  p r e v i o u s l y  i s s u e d  i n  t h i s  s e r i e s  are  a s  f o l l o w s :  

ORNL- 7 14  Per iod  Ending A p r i l  1 5 ,  1950 

ORNL- 796 Period Ending J u l y  1 5 ,  1950 

ORNL- 924 Period Ending October 3 1 ,  1950 

4 



TABLE OF CONTENTS 

CHEMISTRY D I V I S I O N  
A D i f f e r e n t i a l  and I n t e g r a l  P u l s e - H e i g h t  S e l e c t o r  f o r  t h e  

F i e l d - F o r m i n g  E l e c t r o d e s  i n  C y l i n d r i c a l  P r o p o r t i o n a l  C o u n t e r s  
A - 1  A m p l i f i e r  

HEALTH PHYSICS DIVISION 
C o n s t a n t  Water  Moni to r  
F a s t - N e u t r o n  S u r v e y  Meter 

INSTRUMENT DEPARTMENT 
Van d e  G r a a f f  A c c e l e r a t o r  Tubes  
Coc kc r o  f t - W a l  t o n  Tu be s 

C o c k c r o f t - W a l t o n  A d d i t i o n s  
T a r g e t  E v a p o r a t o r  
R e f r i g e r a t e d  B a f f l e s  
F o u r - T e r m i n a l  V o l t a g e  R e g u l a t o r  
Magne t i c  - I n d u c t i o n  F lowmeter  
R e a c t o r  S i m u l a t o r  
B e t a ,  Gamma Background Moni to r  
E l e c t r o m e t e r s  
Gamma- Ray Spec t rome t e  r 
Compton C o i n c i d e n c e - A n t i c o i n c i d e n c e  C o u n t e r  
R a d i a t i o n  D e t e c t o r s  
Re s o n  anc e An a1  yz e r 
C r e e p  Tes t  L a b o r a t o r y  I n s t r u m e n t a t i o n  
Tempera tu re -  P r e s  s u r e  R e c o r d e r s  
Au tomat i c  T i t r a t o r  
I n s t r u m e n t  C o n s t r u c t i o n  and Main tenance  

PHYSICS D I V I S I O N  
Ho 11 ow-Cry s t a1  Spec  t rome, t e  r 

7 

7 
1 0  

18 
18 
1 8  

19  
19  
19  
19  
2 0  
20 
20 
20 
2 1  
21  
2 1  
21 
22 
22 
22 
22 
23 
23 
24 

27  
27 

5 



LIST OF FIGURES 

F i g .  1.1 D i f f e r e n t i a l - I n t e g r a l  P u l s e  H e i g h t  S e l e c t o r  f o r  A-1 
Amp1 i f  i e  r 8 

F i g .  1.2 F i e l d  P a t t e r n s  f o r  End Wall  C o r r e c t i n g  S l e e v e s  i n  C y l i n d r i c a l  
C o u n t e r ;  A s  Deduced from Measurements  i n  E l e c t r o l y t i c  Tank 1 2  

F i g .  1.3 F i e l d  P a t t e r n s  f o r  End Wall  E f f e c t s  i n  C y l i n d r i c a l  C o u n t e r  
Wi th  and W i t h o u t  Ring-Type C o r r e c t i o n ;  A s  Read from 
E l e c t r o l y t i c  E a t h  Measurements  13 

F i g "  1 . 4  F i e l d  P a t t e r n  f o r  D i s t o r t i o n  Due t o  I n t e r n a l  Sample H o l d e r  
a t  Same P o t e n t i a l  a s  W a l l ;  As Read i n  E l e c t r o l y t i c  Ba th  14 

Fig .  1.5 F i e l d  P a t t e r n  f o r  D i s t o r t i o n  Due t o  I n t e r n a l  Sample H o l d e r  
Whose V o l t a g e  i s  Held  a t  Value  C o r r e c t  for I t s  I n n e r m o s t  
P o i n t ;  As Read i n  E l e c t r o l y t i c  B a t h  15 

F i g .  1.6 F i e l d  P a t t e r n  f o r  D i s t o r t i o n  Due t o  I n t e r n a l  Sample H o l d e r  
w i t h  Four  V o l t a g e  S t e p s ;  A s  Read i n  E l e c t r o l y t i c  B a t h  16 

C r y s t a l  28 
F i g .  4 . 1  P 3 2 ,  5 / 1 6 - i n ,  L u c i t e  C o l l i m a t o r ,  Cup-Shaped A n t h r a c e n e  

6 



1 CHEMISTRY DIVISION 

.. 

A DIFFERENTIAL AND INTEGRAL PULSE-HEIGHT SELECTOR FOR THE A - 1  AMPLIFIER 

E.  F a i r s t e i n  

I n t r o d u c t i o n ,  T h e  i n c r e a s e d  u s e  o f  s c i n t i l l a t i o n  c o u n t e r s  f o r  t h e  

measurement  o f  b e t a -  and  gamma-ray e n e r g y  s p e c t r a  h a s  emphas ized  t h e  need  f o r  
a n  i n e x p e n s i v e  d i f f e r e n t i a l  p u l s e - h e i g h t  s e l e c t o r ,  Because  o f  t h e  wide  u s e  o f  
t h e  A - 1  a m p l i f i e r  a t  t h i s  L a b o r a t o r y ,  a u n i t  s m a l l  e n o u g h  t o  r e p l a c e  t h e  
i n t e g r a l  p u l s e - h e i g h t  s e l e c t o r  now i n c o r p o r a t e d  i n  i t  i s  m o s t  d e s i r a b l e ,  
S u c h  a u n i t  s h o u l d  r e q u i r e  a minimum o f  a m p l i f i e r  c i r c u i t  c h a n g e  w i t h o u t  
a p p r e c i a b l y  s a c r i f i c i n g  s p e e d  o f  o p e r a t i o n  or r e l i a b i l i t y ,  

A c i r c u i t  w h i c h  meets t h e s e  r e q u i r e m e n t s  h a s  been  d e s i g n e d  a n d  b u i l t ,  
T h e r e  h a s  been  i n s u f f i c i e n t  t i m e  f o r  e x t e n s i v e  r e l i a b i l i t y  t e s t s ,  b u t  t h e r e  
a p p e a r s  t o  be  n o  r e a s o n  f o r  e a r l y  f a i l u r e  i n  t h e  p r e s e n t  u n i t .  

D e s c r i p t i o n  o f  C i r c u i t .  The  b a s i c  d i f f e r e n t i a l  p u l s e - h e i g h t  s e l e c t o r  

c o n s i s t s  o f  a p a i r  o f  g a t e  c i r c u i t s  f o l l o w e d  by a n  a n t i c o i n c i d e n c e  c i r c u i t  
( F i g .  1 .1 )*  T h e  d i f f e r e n c e  i n  t r i g g e r i n g  l e v e l  o f  t h e  two g a t e  c i r c u i t s  
c o n s t i t u t e s  t h e  s l i t  w i d t h .  The s e n s i t i v i t y  o f  b o t h  g a t e  c i r c u i t s  i s  v a r i e d  
s i m u l t a n e o u s l y  by t h e  p u l s e - h e i g h t  s e l e c t o r  c o n t r o l .  T h e  a n t i c o i n c i d e n c e  
c i r c u i t  a c c e p t s  o n l y  t h o s e  a m p l i f i e r  p u l s e s  whose peak  a m p l i t u d e s  f a l l  w i t h i n  
t h e  s l i t .  L a r g e r  p u l s e s  a r e  p r e v e n t e d  from p a s s i n g  t h r o u g h .  

B e c a u s e  o f  t h e  f i n i t e  r i s e  and  f a l l  t i m e  o f  t h e  s i g n a l  p u l s e  f rom t h e  
a m p l i f i e r ,  t h e  l o w e r  g a t e  i s  t r i g g e r e d  b e f o r e  t h e  u p p e r ,  a n d  t h e  u p p e r  g a t e  
r e c o v e r s  b e f o r e  t h e  l o w e r .  I t  becomes n e c e s s a r y  f o r  p r o p e r  o p e r a t i o n  o f  t h e  
a n t i c o i n c i d e n c e  c i r c u i t  t o  d e l a y  t h e  s i g n a l  from t h e  lower gate  u n t i l  the upperhas 
t r i g g e r e d ,  and  t o  s t o r e  t h e  s i g n a l  f rom t h e  u p p e r  g a t e  u n t i l  t h e  l o w e r  h a s  
r e c o v e r e d .  T h e  d e l a y  i s  a c c o m p l i s h e d  by u s i n g  t h e  d i f f e r e n t i a t e d  t r a i l i n g  
e d g e  o f  t h e  l o w e r  g a t e  s i g n a l ,  S t o r a g e  i s  a c c o m p l i s h e d  by c h a r g i n g  a s m a l l  
c o n d e n s e r  t h r o u g h  a d i o d e  

T, t h r o u g h  T, a r e  t h e  g a t e  c i r c u i t s .  W e s t e r n  E l e c t r i c  4d4A t u b e s  a r e  

u s e d  b e c a u s e  o f  t h e i r  h i g h  f i g u r e  o f  m e r i t  a n d  r e p o r t e d  l o n g  l i f e ,  To  g e t  
p o s i t i v e  t r i g g e r i n g  on  t h e  f a s t  p u l s e s  from t h e  A - 1 ,  i t  i s  n e c e s s a r y  t o  p r o v i d e  
i n d u c t i v e  c o m p e n s a t i o n  i n  t h e  p l a t e  c i r c u i t s  o f  TI a n d  T , ,  O v e r c o m p e n s a t i o n  
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i s  u s e d  f o r  two r e a s o n s :  ( 1 )  An i n c r e a s e  i n  s p e e d  o f  t r i g g e r i n g  o f  n e a r l y  a 
f a c t o r  o f  2 r e s u l t s ,  and  ( 2 )  t h e  minimum r e c o v e r y  t i m e  i s  f i x e d  a t  a p p r o x i -  
m a t e l y  0 , 3  p s e c ,  R i n g i n g  i s  p r e v e n t e d  by t h e  d i o d e  c l a m p s ,  

The g a t e  c i r c u i t s  a r e  f o l l o w e d  by two h a l v e s  o f  a 12AT7 t u b e ,  e a c h  h a l f  
b e i n g  u s e d  a s  an  i m p e d a n c e  t r a n s f o r m e r  a n d  p h a s e  i n v e r t e r ,  T h i s  t u b e  i s  

r e p r e s e n t e d  by T 5 a  and T 5 b  on t h e  d i a g r a m .  Both  h a l v e s  a r e  b i a s e d  t o  c o m p l e t e  
c u t o f f  t o  c o n s e r v e  t u b e  l i f e  and power d r a i n ,  

T h e  s t o r a g e  c i r c u i t  i s  d r i v e n  by o n e - h a l f  o f  a 6AL5 t w i n  d i o d e ,  T h e  
r e m a i n i n g  h a l f  i s  u s e d  a s  a c lamp t o  d i s c h a r g e  t h e  s t o r a g e  c i r c u i t  a t  t h e  end  
o f  a s i g n a l  p u l s e . ,  The  c l a m p  i s  d r i v e n  by t h e  p l a t e  c i r c u i t  o f  T , , ,  whose  
p l a t e  l o a d  i s  an open  end d e l a y  l i n e . .  The clamp i s  opened  by t h e  l e a d i n g  edge  
o f  t h e  s i g n a l  f rom t h e  l o w e r  g a t e  c i r c u i t  I t  i s  n o t  c l o s e d  u n t i l  a f t e r  t h e  
l o w e r  g a t e  h a s  r e c o v e r e d  and  t h e  d i f f e r e n t i a t i n g  c i r c u i t  h a s  been d i s c h a r g e d ,  

T ,  i s  a combined  a n t i c o i n c i d e n c e  c i r c u i t  and  p u l s e  s h a p e s  The  p u l s e  
s h a p i n g  i s  a c c o m p l i s h e d  by c o n n e c t i n g  t h e  t u b e  a s  a u n i v i b r a t o r  I t s  o u t p u t  
p u l s e  h a s  a n  a m p l i t u d e  o f  a b o u t  3 0  v o l t s  a n d  a d u r a t i o n  o f  0 , 6  p s e c ,  I t  i s  
t r i g g e r e d  ( i n  t h e  a b s e n c e  o f  an i n h i b i t i n g  s i g n a l )  by t h e  t r a i l i n g  edge  o f  t h e  
d i f f e r e n t i a t e d  s i g n a l  f rom t h e  l o w e r  g a t e  c i r c u i t ,  I t  i s  p r e v e n t e d  f r o m  
t r i g g e r i n g  by t h e  i n h i b i t i n g  s i g n a l  f r o m  t h e  s t o r a g e  c i r c u i t .  

T, i s  an  impedance t r a n s f o r m e r  u s e d  a s  t h e  o u t p u t  s t a g e  f o r  t h e  c i r c u i t .  
I t  w i l l  f e e d  a 1 3 - v o l t  O , , S - p s e c  p u l s e  o f  e i t h e r  p o s i t i v e  o r  n e g a t i v e  p o l a r i t y  
t o  an  e x t e r n a l  c i r c u i t ,  I t s  s o u r c e  impedance  i s  680 ohms, 

The g r i d - t o - c a t h o d e  c a p a c i t y  o f  t h e  404A t u b e  r e s u l t s  i n  a s m a l l  s i g n a l  
b e i n g  t r a n s m i t t e d  t h r o u g h  t h e  g a t e  c i r c u i t s  e v e n  w i t h o u t  t r i g g e r i n g  a c t i o n  
t a k i n g  p l a c e ,  The a m p l i t u d e  o f  t h e  s i g n a l  i s  d e p e n d e n t  upon t h e  r i s e  t i m e  and 
a m p l i t u d e  o f  t h e  o u t p u t  p u l s e  f rom t h e  A - 1 ,  T h i s  s p u r i o u s  s i g n a l  is e a s i l y  
n e u t r a l i z e d  by f e e d i n g  a n e g a t i v e  s i g n a l  e q u a l  i n  m a g n i t u d e  and s h a p e  t o  t h a t  
o f  t h e  normal  o u t p u t  s i g n a l  f rom t h e  A . 1  i n t o  t h e  c a t h o d e  c i r c u i t s o f  t h e  404A0 
A c o u p l i n g  c a p a c i t y  e q u a l  t o  t h e  g r i d - t o - c a t h o d e  c a p a c i t y  o f  t h e  404A mus t  be 
u s e d .  

T h i s  n e g a t i v e  s i g n a l  can  be o b t a i n e d  from t h e  p l a t e  c i r c u i t  o f  t h e  o u t p u t  
t u b e  o f  t h e  l a s t  f e e d b a c k  l o o p  i n  t h e  a m p l i f i e r  ( s e e  F i g .  1 .1>,  T h i s  c h a n g e  
and  t h e  r e p l a c e m e n t  o f  t h e  power t r a n s f o r m e r  w i t h  one  o f  h i g h e r  p o w e r - h a n d l i n g  

c a p a c i t y  a r e  t h e  o n l y  c h a n g e s  n e e d e d i n t h e  w i r i n g  o f  t h e  r e m a i n d e r  o f  t h e  A - 1 ,  
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Miscel laneous I n f o r m a t i o n .  A f t e r  t h e  i n i t i a l  a d j u s t m e n t s  o f  t h e  z e r o  
p o s i t i o n s  o f  t h e  s l i t  w i d t h  and  p u l s e - h e i g h t - s e l e c t o r  c o n t r o l s ,  no  a d d i t i o n a l  
a d j u s t m e n t s  a r e  n e c e s s a r y  when i t  i s  u s e d  on  t h e  t h r e e  a v a i l a b l e  b a n d w i d t h s .  
The  maximum s e t t i n g  o f  t h e  p u l s e - h e i g h t  - s e l e c t o r  d i a l  r e p r e s e n t s  a n  a c t u a l  

p u l s e  a m p l i t u d e  o f  a b o u t  85 v o l t s .  The maximum s e t t i n g  o f  t h e  s l i t - w i d t h  d i a l  
r e p r e s e n t s  10% o f  t h i s  v a l u e ,  The o u t p u t  o f  t h e  p u l s e - h e i g h t  s e l e c t o r  w i l l  
d r i v e  an  e x t e r n a l  s c a l e r  or c o u n t - r a t e  meter,  The minimum d e a d  t i m e  o f  t h e  
c i r c u i t  i s  a b o u t  1 y s e c .  U n d e r  no c o n d i t i o n  o f  o p e r a t i o n  w i l l  i t  l i m i t  t h e  
maximum c o u n t i n g  r a t e  w h i c h  t h e  A - 1  c a n  now t o l e r a t e ,  The  minimum a c t u a l  
p u l s e  a m p l i t u d e  i t  w i l l  a c c e p t  i s  2 . 4  v o l t s .  The l i n e a r i t y  o f  t h e  c i r c u i t  i s  

a s  good a s  t h a t  o f  t h e  b e s t  o b t a i n a b l e  h e l i p o t .  U n f o r t u n a t e l y ,  when t h e  A - 1  
i s  s e t  f o r  t h e  2 - m e g a c y c l e  b a n d w i d t h ,  t h e  a m p l i f i e r  i t s e l f  b e g i n s  t o  s a t u r a t e  
a t  a b o u t  60 v o l t s .  A t  f u l l  s c a l e  on  t h e  p u l s e - h e i g h t , z s e l e c t o r  d i a l  t h e  e r r o r  
i s  12%. The maximum e r r o r s  f o r  t h e  O a 5 -  and 0 .1 -megacyc le  s e t t i n g s  a r e  0 ” s  and  
O . P % ,  r e s p e c t i v e l y .  The l i n e a r i t y  i s  degraded  w i t h  a g i n g  o f  t h e  6AG7 t u b e s  i n  
t h e  a m p l i f i e r  

F I E L D - F O R M I N G  E L E C T R O D E S  IN C Y L I N D R I C A L  P R O P O R T I O N A L  COUNTERS 

R e  S .  S t o n e  and C. J c  Borkowski  

I n  e n e r g y  m e a s u r e m e n t s  w i t h  p r o p o r t i o n a l  eount .e r -s  i L i s  e s s e n t i a l  t h a t  
i o n i z i n g  e v e n t s  w i t h  e q u a l  e n e r g i e s  s h o u l d  g i v e  r i s e  t o  i d e n t i c a l  v o l t a g e  
p u l s e s ,  r e g a r d l e s s  o f  l o c a t i o n  o f  t h e  i o n i z i n g  e v e n t  w i t h i n  t h e  a c t i v e  volume 
o f  t h e  chamber .  T h i s  means t h a t  t h e  g a s  m u l t i p l i c a t i o n ,  and hence  t h e  e l e c t r i c  
f i e l d ,  m u s t  be  c o n s t a n t  f o r  t h e  e n t i r e  l e n g t h  o f  t h e  c o l l e c t i o n  w i r e ,  It i s  
p r o p o s e d  t o  i n v e s t i g a t e  m e t h o d s  o f  a c h i e v i n g  t h i s  i n  $:he c a s e  o f  t h e  u s u a l  
c y l i n d r i c a l  G C J U I - I ~ ~ T  

An i n f i n i t e l y  l o n g  c y l i n d e r  w i t h  a u n i f o r m  c o a x i a l  c e n t e r  w i r e  would h . i x  
a c o n s t a n t  f i e l d  o f  t h e  t y p e  s o u g h t ,  b u t  when end w a l l s ,  s a m p l e  h o l d e r s ,  or 
o t h e r  d i s c o n t i n u i t i e s  a r e  i n s e r t e d ,  t h e  f i e l d  i s  found  R Q  be d i r j 5 0 r t e d u  Fa; 
e x a m p l e ,  a n  end  w a l l  w h i c h  i s  a t  t h e  same p o t e n t i a l  a s  t h e  s i d e  w a l l s  w i . j . 1  

r e d u c e  t h e  f i e l d  i n  i t s  v i c i n i t y  by an amount p r o p o r t i o n a l  t o  exp  . . k r / b ,  w h e r e  

z i s  t h e  d i s t a n c e  from t h e  end  w a l l  and b i s  t h e  r a d i u s  o f  t h e  chamber, .!’)  

The u s u a l  means o f  d e a l i n g  w i t h  t h i s  problem i s  t o  r e c o r d  o n l y  t h e  e v e n t s  
o c c u r r i n g  i n  t h e  u n i f o r m - f i e l d  p o r t i o n  o f  t h e  c o u n t e r  ( o n e  chamber  r a d i u s  o r  
more Erom t h e  e n d s ) .  T h i s  i s  a c c o m p l i s h e d  i n  v a r i o u s  ways ,  one  o f  t h e  most  

(1) No M. Blachman, “The Cqunting Volume of a CylnndracaP I o n n m t ~ c m  Chambe~,’s  R e t ,  Szi. In:, ~ ~ u n e n t ~  
20, 477 (1949)-  
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common o f  wh ich  i s  t o  i n c r e a s e  t h e  w i r e  d i a m e t e r  n e a r  t h e  e n d s  s o  a s  t o  make 
t h e  f i e l d  t h e r e  t o o  low f o r  g a s  m u l t i p l i c a t i o n  t o  t a k e  p l a c e .  T h i s  change  i n  
w i r e  d i a m e t e r  w i l l ,  o f  c o u r s e ,  i t s e l f  c r e a t e  a d i s t o r t i o n  i n  t h e  f i e l d ,  b u t  o f  
a l e s s e r  d e g r e e  and i n  a d i r e c t i o n  o p p o s i t e  t o  t h a t  i n t r o d u c e d b y  t h e  end  w a l l .  
F o r  t h e  measu remen t  o f  e n e r g i e s  o f  g a s e o u s  r a d i o a c t i v e  n u c l i d e s  s u c h  a s  H 3 ,  
C 1 4 9  I l Z g 7  and S 3 ’  i t  i s  i m p o r t a n t  t o  m a i n t a i n  a u n i f o r m  f i e l d  t h r o u g h o u t  t h e  

chamber  volume i f  p o s s i b l e ,  

An a p p r o a c h  t o  t h i s  i d e a l  c o u l d  be o b t a i n e d  by making  t h e  end w a l l  i n  t h e  
f o r m  o f  a number o f  c o n c e n t r i c  i n s u l a t e d  r i n g s ,  e a c h  h e l d  a t  t h e  p o t e n t i a l  
w h i c h  w o u l d  e x i s t  a t  t h a t  r a d i u s  i f  t h e  c y l i n d e r  were i n f i n i t e  i n  l e n g t h ,  

T h i s  p o t e n t i a l  i s  

I n  r / a  
V = V r -  

I n  b / a  

w h e r e  Vr  i s  t h e  t o t a l  p o t e n t i a l  a c r o s s  t h e  chamber  a n d  b ,  a ,  and  r a r e  t h e  
r a d i i  o f  t h e  chamber ,  c e n t e r  w i r e ,  and p o i n t  i n  q u e s t i o n ,  r e s p e c t i v e l y .  Wi th  
a n  i n f i n i t e l y  l a r g e  number of  r i n g s  t h i s  d e v i c e  c o u l d  d u p l i c a t e  p e r f e c t l y  t h e  
f i e l d  o f  a chamber w i t h  n o  end  w a l l s ,  a f i n i t e  number o f  r i n g s  g i v i n g  a f i e l d  
o n l y  a p p r o x i m a t e l y  u n i f o r m .  

Ano the r  s o u r c e  o f  f i e l d  d i s t o r t i o n  i s  a sample  h o l d e r  which  p r o j e c t s  i n t o  
t h e  chamber .  S u c h a h o l d e r  i s  u s e f u l  i n  e n e r g y  measurements  o f  s o f t  e l e c t r o n s ,  
i n  w h i c h  c a s e s  w e  w i s h  t h e  e l e c t r o n s  f r o m  t h e  s a m p l e  t o  g i v e  u p  a l l  t h e i r  
e n e r g y  i n  t h e  c o u n t e r  g a s .  To make t h i s  p o s s i b l e  t h e  s o u r c e  mus t  b e  h e l d  a 
s u f f i c i e n t  d i s t a n c e  f r o m  t h e  w a l l s  t o  e n s u r e  t h a t  n o  p a r t i c l e s  r e a c h  them.  
The  same t y p e  o f  c o n s t r u c t i o n  may be employed  h e r e  a s  i n  t h e  ca se  o f  t h e  e n d  
w a l l s ,  The  h o l d e r  c a n  be made i n  i n s u l a t e d  s e c t i o n s  and  e a c h  h e l d  a t  r o u g h l y  
t h e  c o r r e c t  p o t e n t i a l  f o r  i t s  p o s i t i o n  i n  t h e  chamber .  

I n  o r d e r  t o  i n v e s t i g a t e  t h e  b e h a v i o r  o f  t h e s e  d e v i c e s ,  an  e l e c t r o l y t i c  

b a t h a n a l o g y  was  s e t  u p ;  t h e  r e s u l t s  a r e  p l o t t e d  i n  F i g s .  1 . 2  t h r o u g h  1 . 6 .  
F i g u r e  1 , 2  shows t h e  e f f e c t  on t h e  f i e l d  o f  t h e  c o n v e n t i o n a l  t y p e  o f  g u a r d  
s l e e v e .  I t  i s  s e e n  t h a t  t h i s  t y p e  o f  c o r r e c t i o n  s t r a i g h t e n s  o u t  t h e  f i e l d  
c o n s i d e r a b l y ;  m o r e o v e r ,  p u l s e s  c o l l e c t e d  w i t h i n  t h i s  r e g i o n  have  s u c h  low g a s  
m u l t i p l i c a t i o n  t h a t  t h e y  a r e  n o t  u s u a l l y  c o u n t e d .  To h o l d  f i e l d  d i s t o r t i o n  t o  
a minimum, t h e  wi re  e n l a r g e m e n t  s h o u l d  be no  more t h a n  i s  n e c e s s a r y  t o  c u t  t h e  
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NOT C L A S S I F I E D  
DWG. 10256 

FIG. 1.2 

FIELD PATTERNS FOR END WALL CORRECTING SLEEVES IN CYLINDRICAL 
COUNTER; AS DEDUCED FROM MEASUREMENTS IN ELECTROLYTIC TANK 

NO CORRECTION 

NO GUARD SLEEVE 

CORRECTION ABOUT OPTIMUM 

i 
V CENTER WIRE 

I 
GUARD SLEEVE 5 X  COLLECTION 

WIRE DIAMETER 

OVER CORRECTION 

-o--o-o 

0---0 

GUARD SLEEVE 125X COLLECTION 
WIRE DIAMETER 



NOT CLASSIFIED 
DWG. 10257 

FIG. 1.3 

FIELD PATTERNS FOR END WALL EFFECTS IN CYLINDRICAL 
COUNTER WITH AND WITHOUT RING-TYPE CORRECTION; 

AS READ FROM ELECTROLYTIC BATH MEASUREMENTS 

NO CORRECTION 

- 2 0 0 0  

RING TYPE CORRECTION 

- 2 0 0 0  

- 2 0 0 0  

- 2000 

PRESUMING 20OOV. 
ACROSS ACTUAL 
COUNTER, RING 
VOLTAGES WITH 
DIMENSIONS USED 
WOULD BE AS SHOWN 
ON DIAGRAM 

+CENTER WIRE 

- 2000 
END AND WALLS AT 
SAME POTENTIAL 

- 2000 
END DIVIDED INTO RINGS 
WITH STEPWISE VOLTAGE 
VARIATION FROM CENTER 

WIRE TO SIDE WALLS 
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NOT C L A S S I F I E D  
DWG. 10258 

FIG. 1.4 
FIELD PATTERN FOR DISTORTION DUE TO INTERNAL SAMPLE 

HOLDER AT SAME POTENTIAL AS WALL-AS READ IN ELECTROLYTIC BATH 

- 2000 

-2 

- 2000 v. 

/17- 
- 2000 
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NOT C L A S S I F I E D  
DWG. 10259 

F IG.  1.5 

FIELD PATTERN FOR DISTORTION DUE TO INTERNAL SAMPLE 
HOLDER WHOSE VOLTAGE IS HELD AT VALUE CORRECT FOR 

ITS INNERMOST POINT-AS READ IN ELECTROLYTIC BATH 

- 2000 

- 2000 
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NOT CLASSIFIED 
OWG. 10260 

FIG. 1.6 
FIELD PATTERN FOR DISTORTION DUE TO INTERNAL SAMPLE HOLDER 

WITH FOUR VOLTAGE STEPS-AS READ IN ELECTROLYTIC BATH 

- 2000 

- 2000 
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g a s  a m p l i f i c a t i o n  t o  a n e g l i g i b l e  v a l u e .  F i g u r e  1 . 3  i n d i c a t e s  t h a t  t h e  
p o s t u l a t e d  r i n g  t y p e  o f  e n d  c o n s t r u c t i o n  i s  c a p a b l e  o f  much b e t t e r  f i e l d  
c o r r e c t i o n  t h a n  g u a r d  s l e e v e s ,  p e r m i t t i n g  u s e  o f  t h e  e n t i r e  c o u n t e r  vo lume .  
I t  i s  s e e n  t h a t  more r i n g s  a r e  n e e d e d  n e a r  t h e  c e n t e r  w i re  t h a n  f u r t h e r  o u t ,  
s i n c e  t h e  p o t e n t i a l  g r a d i e n t  i s  much g r e a t e r  n e a r  t h e  c e n t e r  t h a n  i n  t h e  
v i c i n i t y  o f  t h e  s i d e  w a l l s .  T h i s  i s  a s  e x p e c t e d .  

F i g u r e s  1 . 4  t h r o u g h  1 . 6  show t h e  e f f e c t  o f  s a m p l e  h o l d e r s  h e l d  a t  v a r i o u s  
p o t e n t i a l s .  I t  i s  s e e n  t h a t  an  i n t e r n a l  s ample  h o l d e r  h e l d  a t  w a l l  p o t e n t i a l  
i n t r o d u c e s  bad f i e l d  d i s t o r t i o n  ( F i g .  l o 4 ) ,  b u t  t h a t  by i n s u l a t i n g  t h e  h o l d e r  
a n d  a p p l y i n g  p r o p e r  v o l t a g e s  t o  i t ,  e i t h e r  a s  a w h o l e  or  i n  p a r t  ( F i g s .  1 . 5  
a n d  1 . 6 )  , i t s  d i s t u r b i n g  i n f l u e n c e  may be  m i n i m i z e d .  W h i l e  s e g m e n t  t y p e  
c o n s t r u c t i o n  g i v e s  t h e  b e s t  f i e l d  s m o o t h i n g  ( F i g .  1 . 6 ) )  i t  i s  s e e n  t h a t  
s i m p l y  h o l d i n g  t h e  who le  s t r u c t u r e  a t  t h e  p o t e n t i a l  c o r r e c t  f o r  i t s  d e e p e s t  
p e n e t r a t i o n  i n t o  t h e  chamber  g i v e s  what  i s  p r o b a b l y  q u i t e  a d e q u a t e  c o r r e c t i o n  

(Fig. 1, 5J 

T h e s e  i n v e s t i g a t i o n s  a r e  f e l t  t o  be  e n c o u r a g i n g  enough  t o  j u s t i f y  c o n -  
s t r u c t i n g  a chamber w i t h  t h e  above  t y p e  o f  c o r r e c t i o n  f o r  end e f f e c t s ,  I n  one 
scheme t h e  end  r i n g s  c o u l d  be mounted  on an  i n s u l a t i n g  d i s k  a n d  c o n n e c t e d  by 
d r o p p i n g  r e s i s t o r s  o f  t h e  p r o p e r  v a l u e s ;  t h e  w h o l e  a s s e m b l y  c o u l d  t h e n  be 
mounted i n s i d e  an o v e r a l l  g a s t i g h t  chamber  e n v e l o p e .  I t  s h o u l d  be n o t e d  t h a t  
t o  a v o i d  i n t r o d u c i n g  r e s i s t o r  n o i s e  i n t o  t h e  o u t p u t  o f  t h e  chamber ,  s e p a r a t e  
h i g h - v o l t a g e  s u p p l i e s  s h o u l d  p r o b a b l y  be u s e d  f o r  t h i s  c o r r e c t i n g  s y s t e m  and  
f o r  t h e  chamber  p o t e n t i a l  s o u r c e  p r o p e r .  
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2 0  HEALTH PHYSICS DIVISION 
W. M. H u r s t  

Constant Water Monitor. An i n c r e a s e  i n  s e n s i t i v i t y  o f  t h e  s y s t e m  b e i n g  
d e s i g n e d  h a s  b e e n  o b t a i n e d  by s u r r o u n d i n g  a t h i n - w a l l e d  b e t a  c o u n t e r  w i t h  a 
v e r t i c a l  c y l i n d r i c a l  w a l l  o f  w a t e r  h a v i n g  a b o u t  1/8 i n .  a i r  gap  b e t w e e n  t h e  
w a t e r  w a l l  and t h e  c o u n t e r .  The w a l l  o f  w a t e r  i s  a l m o s t  % i n .  t h i c k ,  and  t h e r e  
i s  no s p r a y  or s p l a s h i n g  t o  c o n t a m i n a t e  t h e  c o u n t e r .  

The c o n t i n u o u s - g a s - f l o w  d i s c h a r g e  c o u n t e r ,  0 . 7 5  i n .  i n  d i a m e t e r  and a b o u t  
2 i n .  i n  l e n g t h ,  w a s  c o n s t r u c t e d  l a r g e l y  o f  0 . 0 0 0 5 - i n .  s h e e t  aluminum s o  a s  t o  
h a v e  a b e t a  window a r e a  a p p r o x i m a t e l y  90% o f  t h e  t o t a l  a r e a  o f  t h e  c o u n t e r .  
T h e  c o u n t e r ,  o p e r a t e d  i n  t h e  G e i g e r  r e g i o n ,  h a s  a background  c o u n t i n g  r a t e  o f  
11 c/min when s h i e l d e d  w i t h  3 i n .  o f  l e a d .  The b e t a  window a r e a  i s  a p p r o x i -  
m a t e l y  4 . 8  i n a 2  

A sample  s o l u t i o n  o f  SrgO h a v i n g  an a c t i v i t y  o f  20 d i s / c c / m i n  was measu red  
w i t h  t h e  a b o v e  a p p a r a t u s  w i t h  t h e  f o l l o w i n g  r e s u l t s :  t o t a l  c o u n t i n g  r a t e ,  
32 c /min;  b a c k g r o u n d ,  11 c/min;  and n e t  c o u n t i n g  r a t e ,  2 1  c / m i n ;  i n  t h i s  c a s e  
t h e  a c t i v i t y  c o u n t i n g  r a t e  i s  c l o s e l y  e q u a l  t o  t h e  d i s / c c / m i n  o f  t h e  a c t i v i t y .  
A t e s t  o f  a c t i v i t y  measurement  f o r  8 h r  r e s u l t e d  i n  no i n c r e a s e  o f  background  
c o u n t i n g  r a t e  a l t h o u g h  some w a t e r  vapor  d i d  c o n d e n s e  i n t o  a f i n e  f i l m  on t h e  
lower  p a r t  o f  t h e  c o u n t e r  and t h e r e b y  f o r c i b l y  d e m o n s t r a t e  t h e  l a c k  o f  c a r r y -  
o v e r  o f  a c t i v i t y .  

I n  b r i e f ,  t h e  work a c c o m p l i s h e d  t o  d a t e ,  a l t h o u g h  i n c o m p l e t e  i n  f i n e  
d e t a i l ,  d o e s  i n d i c a t e  t h a t  a c o n t i n u o u s  w a t e r  m o n i t o r  can be c o n s t r u c t e d  t o  
h a v e  a s i g n i f i c a n t  r e a d i n g  ( t w i c e  t h e  b a c k g r o u n d )  w h e r e  t h e  a c t i v i t y  o f  
e n e r g e t i c  b e t a s  i s  11 d i s / c c / m i n  or  more. 

A m o d i f i c a t i o n  o f  t h e  i n s t r u m e n t  w i l l  p e r m i t  r a p i d  (10 -min )  measu remen t s  
o f  b e t a  a c t i v i t y  i n  l i q u i d  s o l u t i o n  o f  a b o u t  50 cc volume where t h e  lower  l i m i t  
o f  a c t i v i t y  i s  a b o u t  10  d i s / c c / m i n .  A d e s i r a b l e  f e a t u r e  i s  i n  n o t  h a v i n g  t o  
r e d u c e  t h e  a c t i v i t y  t o a s o l i d .  A d i s a d v a n t a g e  o f  t h e  i n s t r u m e n t  i s  t h e  c o u n t e r  
s h e l l  wh ich  r e q u i r e s  a b e t a  e n e r g y  of  a t  l e a s t  45  Kev f o r  p e n e t r a t i o n .  

Fast-Neutron survey Meter. I n  c o l l a b o r a t i o n  w i t h  t h e  P h y s i c s  o f  R a d i a t i o n  
D o s i m e t r y  S e c t i o n  d e s i g n  i n f o r m a t i o n  i s  b e i n g  a s s e m b l e d  so t h a t  c o m m e r i c a l  
p r o d u c t i o n  o f  t h i s  i n s t r u m e n t  may be d i s c u s s e d .  
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3 INSTRUMENT DEPARTMENT 

Van de Graaff Accelerator Tubes (€3. W. Lamphere) .  T h r e e  t u b e s  60 i n .  l o n g  
w i t h  1 - i n .  m o d u l u s  ' a n d  s t a i n l e s s  s t e e l  e l e c t r o d e s  h a v e  b e e n  b u i 1 . t  u s i n g  
c o r r u g a t e d  p y r e x  g l a s s  w i t h  v i n y l  a c e t a t e  a s  t h e  s e a l i n g  a g e n t .  Two o f  t h e s e  
t u b e s  have  f l a t  e l e c t r o d e s ,  one  3 i n .  i n  i n s i d e  d i a m e t e r  and the o t h e r  w i t h  a 

% - i n .  i n s i d e  d ' i a r n e t e r .  The t h i r d  t u b e  h a s  r e - e n t r a n t  e l e c t r o d e s  1% i n .  i n  
a x i a l  l e n g t h  and 3 i n ,  i n  i n s i d e  d i a m e t e r .  

The f i r s t  two t u b e s  a r e  b e i n g  u s e d  t o  s t u d y  e l e c t r i c a l  breakdown phenomena 
i n  l o n g  t u b e s  u n d e r  t o t a l  v o l t a g e s  i n  e x c e s s  o f  one  m i l l i o n .  The t h i r d  t u b e  
w i l l  be  u s e d  t o  some e x t e n t  for t h i s  p u r p o s e  b u t  i s  d e s i g n e d  p r i m a r i l y  a s  a 
p o s l  t i v e - i o n  a c c e l e r a t o r ,  

Cockcroft-Walton Tubes ( R .  W .  Lamphere)  a Two i d e n t i c a l  C o c k c r o f t - W a l t o n  
t u b e s  h a v e  been  b u i l t  u s i n g  C o o r s  p o r c e l a i n  r i n g s  12 i n .  i n  o u t s i d e  d i a m e t e r  
a n d  2% i n .  l o n g .  T h e  e l e c t r o d e s  a r e  o f  s p u n  a l u m i n u m  ( D a h l i n  Company o f  
Ch icago)  w i t h  5% i n .  i n s i d e  d i a m e t e r  and r e - e n t r a n t  t o  t h e  e x t e n t  t h a t  t h e r e  i s  

n o  d i r e c t  l i n e  o f  v i s i o n  from a n y  p o i n t  on t h e  a x i s  t o  t h e  i n s i d e  p o r c e l a i n  
w a l l s .  E a c h  t u b e  h a s  15 p o r c e l a i n s  a n d  1 4  e l e c t r o d e s  and  i s  d e s i g n e d  f o r  
o p e r a t i o n  up t o  400 kv .  The l a r g e  i n s i d e  d i a m e t e r  i s  t o  a f f o r d  ample pumping 
s p e e d  t o  p e r m i t  o p e r a t i o n  w i t h  v e r y  h i g h  i n t e n s i t y  i o n  beams. 

Cockcroft-Walton Additions ( R .  F. K i n g ) .  M a t e r i a l s  a r e  e i t h e r  on hand  
or on o r d e r  f o r  a f o u r t h  v o l t a g e  d o u b l e r  s t a g e  w h i c h  i s  t o  be a d d e d  t o  t h e  
C o c k c r o f t - W a l t o n  a c c e l e r a t o r .  

A v o l t a g e  r e g u l a t o r  h a s  been o r d e r e d  t o  r e g u l a t e  t h e  5 0 0 - c y c l e  a l t e r n a t o r  
s u p p l y i n g  power  t o  t h e  t e r m i n a l  o f  t h e  C o c k c r o f  t - W a l t o n  a c c e l e r a t o r  t u b e .  
T h e  f a i l u r e  o f  t h i s  g e n e r a t o r  t o  b u i l d  up v o l t a g e  upon s t a r t i n g  h a s  been  a 

s o u r c e  o f  t r o u b l e  and  some l o s t  t ime .  P r o b e ,  l e n s ,  and H e l m h o l t z - c o i l  power 
s u p p l i e s  f o r  t h e  new C o c k c r o f t - W a l t o n  a c c e l e r a t o r  t u b e  h a v e  b e e n  b u i l t  a s  a 
s i n g l e  u n i t ,  g i v i n g  some s a v i n g  i n  s p a c e  o v e r  i the o l d  d e s i g n  a s  w e l l  a s  b e t t e r  
a p p e a r a n c e ,  Work h a s  s t a r t e d  on t h e  i n s t a l l a t i o n  o f  t h e  new a c c e l e r a t o r  t u b e  
w i t h  i t s  pumps, c o n t r o l  p a n e l s ,  e t c .  

T h e  3 6 0 - c y c l e  m o t o r - g e n e r a t o r  s e t  f o r  p o w e r i n g  t h e  C o c k c r o f t - W a l t o n  
a c c e l e r a t o r  h a s  been  t e s t ed  w i t h  i t s  v o l t a g e  r e g u l a t o r ,  I t  h a s  been r eady '  f o r  

t h e  p a s t  30 d a y s  a n d  a w a i t s  an o p p o r t u n e  t ime t o  be p u t  i n t o  s e r v i c e .  A 
two-day shutdown i s  e s t i m a t e d  a s  t h e  time r e q u i r e d  f o r  t h i s .  
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Target Evaporator (Ha R e e s e ,  J r . ) *  An e v a p o r a t o r  w a s  c o n s t r u c t e d  f o r  t h e  
p u r p o s e  o f  e v a p o r a t i n g  t a r g e t s  f o r  t h e  Van d e  G r a a f f  a n d  C o c k c r o f t - W a l t o n  
a c c e l e r a t o r s .  I t  c o n t a i n s  t h e  u s u a l  vacuum pumps a n d  g l a s s  b e l l  j a r .  I n  
a d d i t i o n ,  t h e r e  i s  a r e f r i g e r a t o r  b a f f l e  a b o v e  t h e  d i f f u s i o n  pump w h i c h  i s  

h e l d  a t  a t e m p e r a t u r e  o f  30°C and an appendage  t y p e  l i q u i d - n i t r o g e n  c o l d  t r a p ,  

R e f r i g e r a t e d  B a f f l e s  (H. R e e s e ,  J r a I B  R e f r i g e r a t e d  b a f f l e s  h a v e  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  a n d  C o c k c r o f t - W a l t o n  a c c e l e r a t o r s .  T h e s e  
b a f f l e s  a r e  c o o l e d  t o  a b o u t  7OoC by F reon-22  which  i s  compressed  by two 1 / 3 - h p  
c o m p r e s s o r s  i n  c a s c a d e .  The  s y s t e m  h a s  been  v e r y  e f f e c t i v e  i n  k e e p i n g  o i l  
from t h e  vacuum pumps o u t  o f  t h e  a c c e l e r a t o r  t u b e s .  

Fsur-Terminal Vo l tage  Regulator (Be  h4. H i l d e b r a n t ) .  A v o l t a g e  r e g u l a t o r  
t h a t  h o l d s  t h e  v o l t a g e  c o n s t a n t  a c r o s s  an  a r b i t r a r i l y  s e l e c t e d  p o r t i o n  o f  t h e  
l o a d  was d e s i g n e d  and  c o n s t r u c t e d .  I s o l a t i o n  f rom ground o r  o t h e r  r e f e r e n c e  
p o i n t s  was e f f e c t e d  by a l i g h t - b e a m  l e v e r  a n d  p h o t o e l e c t r i c  c e l l s .  Two r a n g e s  
o f  v o l t a g e ,  0 t o  1 v o l t  and 0 t o  10 v o l t s ,  w i t h  c u r r e n t s  from low6 t o  I O o 2  amps 
were i n c o r p o r a t e d ,  t hough  i n  p r i n c i p l e  t h e  r a n g e  o f  b o t h  c u r r e n t s  and v o l t a g e s  
c a n  be e x t e n d e d .  P r e s e n t  u s e  o f  i n s t r u m e n t  i s  by  t h e  P h y s i c s  o f  S o l i d s  
I n s t i t u t e  t o  m e a s u r e  c o n d u c t a n c e  o f  germanium and  t h e  s e m i c o n d u c t o r s  when 

bombarded i n  t h e  p i  l e  e 

M a g n e t i c - I n d u c t i o n  Flowmeter (W. G .  J a m e s ) ,  S i n c e  t h e  l a s t  q u a r t e r l y  
r e p o r t  (ORNL-924) t h e  i n d u c t i o n  f lowmete r  h a s  been s u c c e s s f u l l y  a p p l i e d  t o  t h e  
measu remen t  o f  a 40 cc /min  f l o w  t o  w i t h i n  +50%. The d i f f i c u l t y  o f  n o - f l o w  
s i g n a l  was overcome by t h e  u s e  o f  a p u s h - p u l l  p r e a m p l i f i e r  and a v o l t a g e - b u c k i n g  
l o o p  i n  t h e  e l e c t r o d e  a s sembly .  F o l l o w i n g  t h e  p r e a m p l i f i e r  t h e r e  i s  a s h a r p l y  
t u n e d  b a n d - p a s s  e l e c t r o n i c  f i l t e r  wh ich  g r e a t l y  r e d u c e s  random n o i s e ,  A f t e r  
f u r t h e r  a m p l i f i c a t i o n  t h e  s i g n a l  i s  r e c t i f i e d  a n d  s e n t  t o  a v a c u u m - t u b e  
v o l t m e t e r  w h i c h  d r i v e s  a p a n e l  meter and  t o  an  e x t e r n a l  Brown r e c o r d e r .  The 
r e c o r d e r  s l i d e - w i r e  v o l t a g e  i s  d e r i v e d  from t h e  c u r r e n t  t h r o u g h  t h e  magnet  i n  
s u c h  a way t h a t  t h e  r e c o r d e d  o u t p u t  i s  n o t  a f f e c t e d  by c h a n g e s  i n  m a g n e t  
e x c i t a t i o n .  The magnet  i s  s u p p l i e d  b y  an e l e c t r o n i c  power a m p l i f i e r  wh ich  is 

d r i v e n  by a 11 c/sec Wein b r i d g e  o s c i l l a t o r .  

A l l  t h e  Bt s u p p l i e s  a r e  e l e c t r o n i c a l l y  r e g u l a t e d .  The f i l a m e n t s  o f  t h e  
p r e a m p l i f i e r  and  a m p l i f i e r  a r e  o b t a i n e d  from a c o n s t a n t - v o l t a g e  t r a n s f o r m e r .  
The  o v e r a l l  s t a b i l i t y  i s  s u c h  t h a t  a 15% c h a n g e  i n  l i n e  v o l t a g e  c a u s e s  a 5% 
change  i n  t h e  r e c o r d e d  o u t p u t .  The l o n g - t i m e  s t a b i l i t y  h a s  n o t  been  t h o r o u g h l y  
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c h e c k e d ,  b u t  d u r i n g  a 5 - h r  c h e c k  w i t h  a f low o f  40 cc /min  o f  w a t e r  t h e  uncom- 
p e n s a t e d  p a n e l  meter gave r e a d i n g s  a lways  a c c u r a t e  t o  w i t h i n  &5%. 

The g l a s s  s h o p  h a s  s u c c e e d e d  i n  p r o d u c i n g  s e v e r a l  s a t i s f a c t o r y  g l a s s  and 

p l a t i n u m  e l e c t r o d e  a s s e m b l i e s .  One  c o m p l e t e  d e t e c t o r  a s s e m b l y  h a s  b e e n  
i n s t a l l e d  and a n o t h e r  i s  r e a d y  f o r  i n s t a l l a t i o n ,  

Reactor s i m u l a t o r  ( C .  G.  G o s s ) ,  A s i m u l a t o r ,  wh ich  i s  a d i r e c t  e x t e n s i o n  
o f  t h e  one  b u i l t  by  E e l 1  and  S t r a u s  i n  1947  [ R e v .  S c i .  I n s t r u m e n t s  2 1 ,  7 6 0  
( 1 9 5 O ) l  h a s  b e e n  d e s i g n e d  a n d  c o n s t r u c t e d  f o r  a p p l i c a t i o n  t o  homogeneous  
r e a c t o r s ,  S i n c e  mos t  o f  t h e  d e t a i l s  a r e  a t  p r e s e n t  c l a s s i f i e d ,  a s t a t u s  r e p o r t  
h a s  been  w r i t t e n  f o r  s u b m i s s i o n  t o  t h e  J o u r n a l  of R e a c t o r  T e c h n o l o g y .  

Beta,  Gamma Background Monitor ( F .  M .  G l a s s ) .  T h i s  moni tor ,Q1112,  employs 
a 5819 p h o t o m u l t i p l i e r  t u b e  and an  a n t h r a c e n e  c r y s t a l  a s  t h e  d e t e c t o r .  I t  
c o n t a i n s  a n o n o v e r l o a d  a m p l i f i e r  t h a t  p e r m i t s  m o n i t o r i n g  low-ene rgy  gamma r a y s  
( 5 0  Kev) w i t h o u t  o v e r l o a d i n g  on t h e  h i g h  e n e r g i e s .  A l i n e a r  c o u n t - r a t e  meter 
c o v e r s  t h e  r a n g e s  f rom 2000 c /min  maximum t o  1 0 0 , 0 0 0  c /min  maximum i n  f o u r  
s t e p s  and  d r i v e s  a l - m a  E s t e r l i n e - A n g u s  r e c o r d e r .  An a d d i t i o n a l  r a n g e  o f  
500 c/rnin maximum c a n  b e  s u p p l i e d .  I t s  pe r fo rmance  i s  summarized a s  f o l l o w s :  

Range s 2000 c/rnin, 10,000 +in,  and 100,000 c/min 

L i n e a r i t y  *l% f u l l  s c a l e  

S t a b i l i t y  = warm-up d r i f t  1,5% of f u l l  s c a l e  f o r  f i r s t  hour, 0.1% for  
second hour, and 0.0 t h e r e a f t e r  

D r i f t  r e s u l t i n g  from l i n e  vo l t age  changes 0 from 104 t o  130 v o l t s  

Overload factor of ampl i f i e r  2000 
Phys ica l  s i z e  B u i l t  on s tandard  rack c h a s s i s  

E l e c t r o m e t e r s  ( F .  M .  G l a s s ) .  No f u r t h e r  work h a s  been  done  on t h e  t h r e e  
improved e l e c t r o m e t e r s  men t ioned  i n  t h e  l a s t  q u a r t e r l y  r e p o r t  (ORNL-924). 

Gamma-Ray spec trometer  ( H .  N .  W i l s o n )  e T h i s  i n s t r u m e n t  i s  b e i n g  d e v e l o p e d  
i n  c o n j u n c t i o n  w i t h  NEPA a n d  t h e  B u l k  S h i e l d i n g  F a c i l i t y  Group  f o r  u s e  i n  
s c a n n i n g  a gamma-ray s p e c t r u m .  I t  c o n s i s t s  o f  t h r e e  c r y s t a l s  and p h o t o m u l t i -  
p l i e r  t u b e s  m o u n t e d  i n  s u c h  a way a s  t o  m e a s u r e  c o i n c i d e n c e s  w i t h  e i t h e r  
Compton e l e c t r o n s  or a p a i r  p roduced  by a h i g h e r  e n e r g y  gamma r a y .  A c t i v a t e d  
sodium i o d i d e  c r y s t a l s  a r e  used  w i t h  RCA 5819 p h o t o m u l t i p l i e r  t u b e s .  
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Compton Coincidence-Anticoincidence Counter ( R .  K. A b e l e )  e For  t h e  Bu lk  
S h i e l d i n g  F a c i l i t y  a s p e c i a l  G e i g e r - M u e l l e r  c o u n t e r  a r r a n g e m e n t  was d e s i g n e d  
f o r  u s e  i n  d e t e c t i n g  Compton e l e c t r o n s  p r o d u c e d  by gamma r a y s  s t r i k i n g  a n  
a luminum a b s o r b e r .  T h e  f i r s t  c o u n t e r ,  p l a c e d  i m m e d i a t e l y  i n  f r o n t  o f  t h e  
a b s o r b e r ,  h a s  b o t h  e n t r a n c e  and  e x i t  windows o f  mica and a c t s  a s  t h e  t r i g g e r  
c o u n t e r .  The emerg ing  e l e c t r o n  p a s s e s  i n t o  t h e  s e c o n d  c o u n t e r ,  wh ich  i s  p l a c e d  
i n  c o i n c i d e n c e  w i t h  t h e  f i r s t .  E l e c t r o n s  e n e r g e t i c  enough t o  emerge from t h e  
s e c o n d  c o u n t e r  t r i g g e r  a t h i r d  c o u n t e r  b u i l t  a r o u n d  t h e  s e c o n d  and p l a c e d  i n  
a n t i c o i n c i d e n c e  w i t h  t h e  f i r s t  two. 

Radiation Detectors ( R .  I. Luman).  D u r i n g  t h e  p a s t  q u a r t e r  2 4  s p e c i a l  
i o n i z a t i o n  chambers  and  41 s p e c i a l  c o u n t e r s  were d e s i g n e d  and  b u i l t  a s  w e l l  
a s  t h e  n e c e s s a r y  s t a n d a r d  t y p e  t h i n - w a l l e d  g l a s s -  and mica-window c o u n t e r s .  

A p p r o x i m a t e l y  30 j o b s  were  done  i n  t h e  vacuum c o a t i n g  u n i t ,  i n c l u d i n g  
some e v a p o r a t i o n  o f  b e r y l l i u m .  

Resonance Analyzer (W. G. S t o n e ) .  D u r i n g  most  o f  t h i s  l a s t  q u a r t e r  work 
p r o c e e d e d  on t h e  a m p l i f i e r .  The  l e n g t h s  o f  l e a d s  and t h e  p l a c e m e n t  o f  p a r t s  
were found  t o  be  v e r y  i m p o r t a n t ,  The m e c h a n i c a l  d i f f i c u l t y  o f  b a l a n c i n g  t h e  
o u t p u t  t o  i n p u t  c a p a c i t i e s  i n  t h e  a n a l y z e r  t u b e  made i t  n e c e s s a r y  t o  lower  t h e  
o v e r a l l  g a i n  o f  t h e  a m p l i f i e r .  T h i s  means t h a t  e i t h e r  t h e  mean f r e e  p a t h  i n  
t h e  a n a l y z e r  t u b e  m u s t  be made h i g h e r  t h a n  a n t i c i p a t e d  by  g e t t i n g  a b e t t e r  
vacuum or t h e  s p a c i n g  o f  t h e  p l a t e s  must  be  d e c r e a s e d .  

The  a m p l i f i e r  a p p e a r s  t o  be  w o r k i n g  w e l l  enough now w i t h  an  o v e r a l l  g a i n  
o f  a b o u t  3000 and n e g l i g i b l e  p h a s e  s h i f t  f rom 50 ,000  t o  5 0 0 , 0 0 0  c y c l e s .  

Creep Test Laboratory Instrumentation ( J .  Lundholm,  J r . ) .  T h e  i n s t a l -  
l a t i o n  o f  t h e  i n s t r u m e n t a t i o n  f o r  t h e  new ORNL M e t a l l u r g y  D i v i s i o n  C r e e p  T e s t  
L a b o r a t o r y  i s  n e a r i n g  c o m p l e t i o n .  S i x t e e n  Leeds  and  N o r t h u p  Speedomax s t r i p -  
c h a r t  r e c o r d e r s  e q u i p p e d  f o r  e l e c t r i c  p r o p o r t i o n a l  c o n t r o l  s u s i n g  t h e  D u r a t i o n  
A d j u s t i n g  type u n i t ,  have  r e c e i v e d  i n i t i a l  t e s t i n g .  

A s p e c i a l  p a n e l  f o r  c o n t r o l l i n g  s i x  m e c h a n i c a l  and  s i x  o i l  d i f f u s i o n  
pumps h a s  been t e s t e d .  

A n o t h e r  s p e c i a l  c o n t r o l  p a n e l  f o r  m o n i t o r i n g  e a c h  o f  t h e  s i x  vacuum 
s y s t e m s  i s  b e i n g  a s s e m b l e d .  I t  i s  e q u i p p e d  w i t h  i n d i c a t o r s  f o r  b o t h  H a s t i n g s  
I n s t r u m e n t  Company the rmocoup le  vacuum gauges  and  P h i l i p s  i o n i z a t i o n  g a u g e s .  
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S p e c i a l  t h e r m o c o u p l e  p a n e l s  w i t h  p l u g s  and  j a c k s  a r e  b e i n g  f a b r i c a t e d  by 

t h e  Thermo E l e c t r i c  Company f o r  m o u n t i n g  a t  e a c h  c r e e p - t e s t  m a c h i n e .  F o u r  
t h e r m o c o u p l e s  f r o m  e a c h  m a c h i n e  a r e  c a r r i e d  v i a  a l a r g e  s q u a r e  d u c t  t o  a 
6 4 - p o i n t  p r e c i s i o n  i n d i c a t o r .  A 1 2 - p o i n t  r e c o r d e r  may be used  t o  m o n i t o r  any  
o f  t h e  6 4  t e m p e r a t u r e s .  

Temperature-Pressure Recorders ( S .  A .  H l u c h a n ) .  A m u l t i c h a n n e l  u n i t  f o r  
r e c o r d i n g  s i x  t e m p e r a t u r e s  and six p r e s s u r e s  a l t e r n a t e l y  on o n e  r e c o r d  h a s  
b e e n  c o n s t r u c t e d  a n d  t e s t e d .  An a l a r m  s y s  tern w i t h  a p p r o p r i a t e  s w i t c h i n g  
d e l a y s  f o r  i n d i c a t i n g  h i g h  and low t e m p e r a t u r e s  , h i g h  p r e s s u r e  , n e c e s s i t y  f o r  
h i g h -  a n d  l o w - r a n g e  s c a l e  c h a n g e s  and  for p o w e r - f a i l u r e  i n d i c a t i o n  h a s  b e e n  
b u i l t  i n t o  a s e p a r a t e  u n i t  wh ich  i s  s y n c h r o n i z e d  w i t h  t h e  r e c o r d e r  v a r i a b l e -  
s e l e c t o r  s w i t c h .  Alarm l i g h t s  and s o u n d i n g  d e v i c e s  a r e  a c t i v a t e d  from a d j u s t -  
a b l e  l i m i t  s w i t c h e s  mounted i n  t h e  r e c o r d e r .  

F i v e  t w o - c h a n n e l  ( o n e  p r e s s u r e  a n d  o n e  t e m p e r a t u r e )  u n i t s  h a v e  b e e n  
d e l i v e r e d  t o  v a r i o u s  u s e r s .  These  u n i t s  have  been  g i v i n g  s a t i s f a c t o r y  s e r v i c e  
on e x p e r i m e n t s  w h i c h  have  r u n  c o n t i n u o u s l y  a s  l o n g  a s  s i x  weeks .  T h e r e  a r e  
some d i f f e r e n c e s  o f  d e s i g n  among t h e s e .  One n o t a b l e  d i f f e r e n c e  was t h a t  two 
u n i t s  e m p l o y e d  a - c  v o l t a g e  i n s t e a d  o f  d - c  v o l t a g e  f o r  s t r a i n - g a u g e  b r i d g e  
p r e s s u r e  c a p s u l e s  and m e a s u r i n g  c i r c u i t  s u p p l y .  The d - c  s y s t e m  is  p r e f e r r e d .  
T h e  v a r i a b l e - s e l e c t o r  s w i t c h  i n t e r r u p t s  p o t e n t i a l  l e a d s  o n l y  i n  t h e  two 
m e a s u r i n g  c i r c u i t s .  

Automatic Titrator ( J .  H o r t o n  a n d  J .  R .  T a l l a c k s o n ) .  T h e  A u t o m a t i c  
T i t r a t o r ,  Model Q-945, i s  d e s i g n e d  t o  p r o v i d e  a f a s t ,  p r e c i s e  c h e m i c a l  t i t r a t i o n  
by g i v i n g  a f a s t  r e a g e n t - f e e d  r a t e  when t h e  e l e c t r o d e  p o t e n t i a l  r e m a i n s  c o n -  
s t a n t  and an i n t e r m i t t e n t  f e e d  when t h e  e l e c t r o d e  p o t e n t i a l  i s  chang ing .  T h i s  
t y p e  o f  f e e d  i s  d e s i r a b l e  i n  o r d e r  t o  a l l o w  t i m e  f o r  s t i r r i n g  t o  k e e p  t h e  
s o l u t i o n  homogeneous a t  a l l  t imes ,  e s p e c i a l l y  a s  t h e  end p o i n t  ( p o i n t  o f  r a p i d  
change  i n  e l e c t r o d e  p o t e n t i a l )  i s  r e a c h e d .  

T h e  i n s t r u m e n t  i s  c o n s t r u c t e d  i n  two p a r t s :  t h e  r e c o r d e r  and c o n t r o l  
u n i t  i n  a s t a n d a r d  1 9 - i n .  r a c k  c a b i n e t  and t h e  r e a g e n t - f e e d  d r i v e  u n i t  i n  i t s  

own h o u s i n g .  The o n l y  c o n n e c t i o n  be tween  t h e  two u n i t s  i s  e l e c t r i c a l ,  t h u s  
p r o v i d i n g  maximum f l e x i b i l i t y  i n  t h e i r  p l a c e m e n t .  The r e c o r d e r  i s  a s t a n d a r d  
Brown I n s t r u m e n t  Company E l e c  t r o n i k  s t r i p - c h a r t  p o t e n t i o m e t e r  mod i f  i e d  a s  

c 
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f o l l o w s  1 

1. M e a s u r i n g  b r i d g e  r e p l a c e d  by a s e v e n - r a n g e  b r i d g e ,  g i v i n g  f i v e  
v o l t a g e  r a n g e s  o f  1 v o l t  e a c h  e n d  c o v e r i n g  t h e  i n t e r v a l  f r o m  
- 1 . 5  t o  +1.5 v o l t s  and two p H  r a n g e s  c o v e r i n g  t h e  r a n g e  f rom 
0 t o  14 pH u n i t s .  

2. I n p u t  i m p e d a n c e  i n c r e a s e d  t o  100 megohms t o  accommodate  g l a s s  
ca lomel  pH e l e c t r o d e s .  

3 .  C h a r t  d r i v e  moto r  r e p l a c e d  by a s e l s y n  moto r  wh ich  is  d r i v e n  by 
a s e l s y n  g e n e r a t o r  i n  t h e  r e a g e n t  d r i v e  u n i t  s o  t h a t  t h e  r e c o r d e r  
p l o t s  e l e c t r o d e  p o t e n t i a l  or p H  a g a i n s t  vo lume o f  t i t r a t i n g  
r e a g e n t  . 

. Manual s t a n d a r d i z a t i o n  i s  p r o v i d e d .  I n t e r m i t t e n t  r e a g e n t  f e e d  
i s  o b t a i n e d  by u s i n g  a t h y r a t r o n - r e l a y  c i r c u i t  which  i s  s e n s i t i v e  
t o  r e c o r d e r  u n b a l a n c e .  The r e l a y  d i s e n g a g e s  a s o l e n o i d  c l u t c h  
i n  t h e  r e a g e n t - f e e d  d r i v e  u n i t .  I n t e r m i t t e n t  r e a g e n t  f e e d  i s  
t h u s  e s t a b l i s h e d  when t h e  i n p u t  s i g n a l  u n b a l a n c e  i n d i c a t e s  an  
e x c e s s  o f  r e a g e n t .  R e a g e n t  f e e d  c e a s e s  u n t i l  t h i s  momenta ry  
e x c e s s  has  van i s h e  d e 

Power f o r  t h e  t i t r a t o r  i s  supp l i ' ed  b y  a 1 / 1 5 - h p  1750-rpm motor  c o n n e c t e d  

t o  a Graham Company c o n t i n u o u s l y  v a r i a b l e  s p e e d  t r a n s m i s s i o n .  T r a n s m i s s i o n  
o u t p u t ,  a f t e r  a d d i t i o n a l  s p e e d  r e d u c t i o n ,  p a s s e s  t h r o u g h  t h e  s o l e n o i d - o p e r a t e d  
c l u t c h  a n d  i h e n  r o t a t e s  a s e l s y n  g e n e r a t o r  a n d ,  t h r o u g h  a d d i t i o n a l  g e a r s ,  

a v e r t i c a l  l e a d  sc rew.  A m a n u a l l y  o p e r a t e d  s p l i t  n u t  on t h e  l e a d  s c r e w  d r i v e s  
t h e  p l u n g e r  o f  a hypodermic  s y r i n g e  w h i c h  c o n t a i n s  t h e  t i t r a t i n g  r e a g e n t .  

A t a c h o m e t e r  g e n e r a t o r ,  d r i v e n  by t h e  o u t p u t  o f  t h e  Graham t r a n s m i s s i o n  

and c o n n e c t e d  t o  a meter ,  p r o v i d e s  i n d i c a t i o n  o f  t i t r a t i n g  r a t e  i n  i n c h e s  p e r  
m i n u t e  of t h e  hypodermic  s y r i n g e  p l u n g e r .  

Instrument c o n s t r u c t i o n  and Maintenance (W. J. L a d n i a k )  I 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: 

Power s u p p l i e s  

S c a l e r s  

Magnet a m p l i f i e r  

BF, p r e a m p l i f i e r  

Sigma a m p l i f i e r  

Moni t ron p r e a m p l i f i e r  

S t r a i n  gauge u n i t  

3 
10 

.6 

2 
13 

19 

3 
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F a s t - n e u t r o n  c o u n t e r  

Remote a n a l y t i c  a 1 b a l  a n c e  

A l p h a - p u l s e  a n a l y z e r  

1 0 - c h a n n e l  a n a l y z e r  

Log N meter 

C o u n t - r a t e  meter 

Sigma bus 

I o n i z a t i o n  gauge c o n t r o l  

E l e c t r o m e t e r s  

S i n g l e -  c h a n n e l  a n a l y z e r  

Di f f eren t i a l - p u k  se  an  a 1 yze  r 

1024 sca l e r  

A - 1  a m p l i f i e r  

Moni t ron  s 

Log- coun t- r a t e  meter 

T o t a l  

O c t o b e r  

November 

December 

T o t a l  

1 

1 

2 

1 

1 

2 

2 
2 

7 

4 

3 

3 

14 

3 

2 

104 

The t e n  s c a l e r s  b u i l t  were o f  t h e  s c a l e - o f - e i g h t  t y p e  f o r  t h e  n e u t r o n  t i m e -  
o f - f l i g h t  s p e c t r o m e t e r .  

B e s i d e s  t h e  a b o v e  w o r k ,  f i v e  c o n s t a n t  a i r  m o n i t o r s  were m o d i f i e d  f o r  
a u t o m a t i c  r a n g e  c h a n g i n g ,  T h r e e  a t o m i c  s c a l e r s  were a l s o  m o d i f i e d  t o  make 
them a v a i l a b l e  f o r  u s e  a t  t h e  l a b o r a t o r y .  Twenty p r e a m p l i f i e r s  were b u i l t  for 
u s e  w i t h  v a r i o u s  a m p l i f i e r s  a n d  s c a l e r s .  A l s o ,  20 o t h e r  i n s t r u m e n t s  were 
b u i l t  €or v a r i o u s  j o b s  t h r o u g h o u t  t h e  p l a n t .  

The t a b l e  be low i s  a summary of I n s t r u m e n t  Depar tmen t  s e r v i c e s :  

NO. NO. ,OF 
SERVICXD FAILURES 

237 697 

198 5 16 

2 07 517 

6 42 1730 
- I 
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A breakdown o f  instrument  f a i l u r e s  by type i s  a s  f o l l o w s :  

46 OF TOTAL 

Transformers replaced 

Geiger-Mueller tubes  replaced 

F i l t e r  condenser8 replaced 

By-pas8 condensers 

R e s i s t o r s  replaced 

Vacuum tubes replaced 

Instruments  c a l i b r a t e d  

Misce l laneous  f a i l u r e s  

0.55 

9.46 

1.73 

0.90 

1.79 

27.26 

3.64 

54.67 

100.00 
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4 .  PHYSICS D I V I S I O N  
P .  €3. B e l l  R. C. D a v i s  
J .  M. C a s s i d y  G. G. K e l l e y  

Bollow-Crystal spectrometer. The d i f f i c u l t i e s  found  upon o c c a s i o n  w i t h  
t h e  s p l i t - c r y s t a l  s p e c t r o m e t e r ,  c a u s e d  s o l e l y  by i t s  p r o p e r t y  o f  c o n v e r t i n g  
a l l  e l e c t r o n s  e m i t t e d  by  t h e  s a m p l e ,  c a u s e  some c o n c e r n .  A s  l o n g  a s  a l l  
p a r t i c l e s  a r e  c o u n t e d ,  c o i n c i d e n t  b e t a  r a y s  o r  b e t a  r a y s  and  c o n v e r s i o n  e l e c -  

t r o n s  r e s u l t  i n  a d i s t o r t e d  s p e c t r u m .  The o r d i n a r y  s c i n t i l l a t i o n  s p e c t r o m e t e r ,  
e v e n  when u s i n g  a n t h r a c e n e ,  g i v e s  much p o o r e r  K u r i e  p l o t s  t h a n  t h e  s p l i t  
c r y s t a l  owing  t o  t h e  s c a t t e r i n g  o u t  o f  b e t a  r a y s  b e f o r e  t h e i r  whole  e n e r g y  i s  
l o s t ,  t h e r e b y  p r o d u c i n g  a s m a l l  p u l s e  where  a l a r g e r  o n e  s h o u l d  be.  T h i s  
e f f e c t  is p r e v e n t e d  i n  t h e  s p l i t  c r y s t a l ,  and s t r a i g h t  K u r i e  p l o t s  r e s u l t .  

An a t t e m p t  h a s  b e e n  made t o  g e t  t h e  same e f f e c t  w i t h o u t  l e a v i n g  t h e  
s o u r c e  i n s i d e  t h e  c r y s t a l .  A c r y s t a l  i n ,  t h i c k  a n d  1 i n ,  i n  d i a m e t e r  was 
u s e d ,  A f l a t - b o t t o m e d  h o l e  3 i n .  i n  d i a m e t e r  and 3/8 i n .  d e e p  was d r i l l e d  i n  
t h e  1 - i n . - d i a m e t e r  f a c e  u s i n g  a s h a r p  end m i l l  o p e r a t e d  by hand .  A f t e r  b e i n g  
p o l i s h e d  w i t h  t o l u e n e ,  t h e  u n d r i l l e d  f a c e  was cemen ted  t o  t h e  s t a n d a r d  l i g h t  

p i p e r ,  and  t h e  c r y s t a l  and p i p e r  were c o v e r e d  w i t h  0 . 0 0 0 2 - i n .  a luminum f o i l  
e x c e p t  o v e r  t h e  h o l e ,  where t h i n n e r  f o i l  o f  0 .2  mg/cm2 was u s e d .  

A l u c i t e  c o l l i m a t o r  5/16 i n .  t h i c k  was p l a c e d  above t h e  c r y s t a l  and a P32 
s o u r c e  on t h i n  f i l m  was p l a c e d  a b o v e  t h e  c o l l i m a t o r  s o  t h a t  t h e  b e t a  r a y s  
c o u l d  f a l l  o n l y  on t h e  b o t t o m  o f  t h e  h o l e .  I t  was e x p e c t e d  t h a t  few o f  t h e  
s c a t t e r e d  b e t a  r a y s  would f i n d  t h e i r  way o u t  o f  t h e  h o l e  a f t e r  once  e n t e r i n g  i t .  

c 

A f a i r l y  good s p e c t r u m  was o b t a i n e d ,  as  shown i n  F i g .  4 . 1 .  E x p e r i m e n t s  
on t h i s  method o f  s p e c t r o m e t r y  a r e  c o n t i n u i n g .  

27 
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