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S torage and S w i t c h i n g 

P e r i o d Covered by t h i s Repor t : J a n u a r y 1 5 , 1 9 5 2 , to A p r i l 7 , 1952 

S t u d e n t Working on R e s e a r c h : D. A. Buck 

B u i l d i n g : Whi t temore 

E x p e c t e d Date of Comple t ion : May 1 6 , 1952 

S u p e r v i s o r : P r o f e s s o r A. R. von H i p p e l 

D e t a i l s of Work C u r r e n t l y A c t i v e : P u l s e - t e s t i n g of bar ium t i t a n a t e c e r a m i c s 
t o d e t e r m i n e t h e i r s u i t a b i l i t y f o r d i g i t a l i n f o r m a t i o n s t o r a g e and s w i t c h i n g ; 
e v a l u a t i o n of t h e f e r r o e l e c t r i c s w i t c h ; c o n s t r u c t i o n of a p r o t o t y p e 8 x 8 
f e r r o e l e c t r i c memory; e v a l u a t i o n of a new scheme f o r s e n s i n g ; p r e p a r a t i o n 
of d r a w i n g s , d i a g r a m s , graphs and t e x t . 

E x p e c t e d Date f o r Complet ion of t h i s D e t a i l : May 16 , 1952 

P r o g r e s s 

The p u l s e - t e s t equipment has been improved to remove t r a n s i e n t s 
a s s o c i a t e d with e x t i n g u i s h i n g t h e t h y r a t r o n s w i t c h . T r o u b l e w i t h t r a n s i e n t s 
when s w i t c h i n g b e t w e e n the r e a d - w r i t e v o l t a g e and the d i s t r u b v o l t a g e (ment ioned 
in t h e preceeding p r o g r e s s r e p o r t ) ha9 been c l e a r e d u p . Removal of t h e s e 
t r a n s i e n t s has a l l o w e d pho tog raphs t o be t aken a s a r o u t i n e p a r t of t he d a t a -
t a k i n g on va r ious m a t e r i a l s . B e c a u s e of t h e low p u l s e - r e p e t i t i o n f r e q u e n c y , 
two—minute e x p o s u r e s a r e r e q u i r e d u s i n g a Dumont Land Scope Camera. E i g h t y - f o u r 
p h o t o g r a p h s have t h u s i a r been u*j\.en of s w i t c h i n g waveforms. 

A new m a t e r i a l , body " X - ^ 8 " , has been r e c e i v e d from t h e Glenco 
C o r p o r a t i o n and a d d i t i o n a l q u a n t i t i e s of body " X - l d " i n t h i n n e r ( . 0 1 0 " ) s h e e t s 
h a v e b e e n r e c e i v e d . Both of t h e s e m a t e r i a l s a r e p romi s ing f o r matr ix-memory 
o p e r a t i o n . 

The p u l s e s t u d i e s have been d i v i d e d i n t o two g r o u p s , c a l l e d mode A 
and mode B. Mode A t e s t s s u b j e c t a d i e l e c t r i c t o a l t e r n a t i n g p o l a r i t y p u l s e s 
of a d j u s t a b l e a m p l i t u d e for s w i t c h i n g - t i m e s t u d i e s . Mode fl t e s t s a r e d e s i g n e d 
to e v a l u a t e the m a t e r i a l f o r u s e i n a m a t r i x memory where t h e m a t e r i a l must 
r e t a i n a r e s i d u a l d i s p l a c e m e n t a f t e r a l a r g e number of l e s s e r - a m p l i t u d e d i s ­
t u r b i n g pu l se s . 
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A m u l t i - p o s i t i o n f e r r o e l e c t r i c swi tch has been developed (Fig . 1) 
wh ich ca accomplish many of t h e switching tasics in an information handling 
sys tem; in p a r t i c u l a r , i t can s e l e c t among t h e rows and columns of a 
f e r r o e l e c t r i c memory. The l o g i c a l c i r cu i t ry of the f e r r o e l e c t r i c switch can 
b e painted d i r e c t l y onto t he ' two sides of a t h i n f e r r o e l e c t r i c sheet. When 
compared with e x i s t i n g methods of switching; t h i s new method shows great 
promise wherever s i z e , weight, and cost a re important f a c t o r s . 

As ment ioned, body "X-18" has been found to be on the border l ine 
of su i t ab i l i t y f o r matrix-memory operation. An 6 x 6 pro to type memory i s 
u n d e r const ruct ion which uses a one-inch square of "X-16". A method of 
d e t e c t i n g swi tch ing currents i n t o an array has been devised. I t cons i s t s 
of running a l l o f the row (or column) lead's through a magnetic-core r ing 
transformer. S i n c e , during s e l e c t i o n , only one condenser i n the array swi tches , 
a s igna l on the output winding of the t ransformer can be sensed to i nd i ca t e 
t h e current to t h a t condenser. 

One- th i rd of my time i s at present devoted to t h e s i s wr i t ing . On 
A p r i l 25 th is w i l l be increased t o two-thirds and on May 5 bo fu l l t ime. 
S i x t e e n drawings, photographs, and graphs have thus far been completed by 
t h e drafting room and photo l a b . 

Signed dJLk* 

William N. Papiaa U ^ * 

DAri/jk 

Drawings a t t a c h e d : 

A-50906 F igure 1 
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FERROELECTRIC MULTI-POSITION SWITCH 
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