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Rather t h a n talking about g e n e r a l i t i e s , i t would probably be a good 
idea i f we concentrated more s p e c i f i c a l l y on VffilA,, To review t h e conclusions so 
fa r , t h e memory w i l l have 1,024 words , each 16 b i t s long, with f e r r i t e cores 
dr iven by a magnetic switch. No f u r t h e r d i scuss ion seems necessary on these 
p o i n t s unless W. Pap i an discloses unforeseen d i f f i c u l t i e s . For the moment we 
should consider t h e ar i thmet ic element to be made of t r a n s i s t o r s with diode g a t e s , 
but i f cores look more promising, we might decide t o use them. The control e l e ­
ment r e q u i r e s considerably more d i scuss ion , so perhaps we should ge t a few d e f i ­
n i te i d e a s to choose from. I t seems certain t h a t t h e control system must d i s ­
t r i b u t e energy t o d i f f e r e n t p laces a t d i f ferent t imes in order t o do an i n s t r u c ­
t i o n . The approaches suggested so f a r include t h e following? 

1) The WWI approach u s ing tubes. 

2) The WWI approach u s i n g cores as g a t e s (in the c o n t r o l matr ix) . 

3) Other ideas using c o r e s , 

4) The d e l a y - l i n e approach (referred t o as "domino" in the previous 
meeting)„ 

The above approaches were outlined as followss 

A) The WWI approach us ing tubes can be found in any of the current 
WWI l i t e r a t u r e and makes vse of a con t ro l switch, a control mat r ix and a TPD ( a l l 
of wh ich use c r y s t a l d iodes) . This would probably be the Quickest way because i t 
makes u s e of WWI exper i ence , and t h e tubes can be e l e c t r i c i t y matched to t r a n s i s t o r 
and f e r r i t e c i r cu i t s» - W ^ ^ 
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B) The WWI approach us ing cores was discussed by K0 Olsen. In t h i s 
system^ the c r y s t a l s of the M I - t y p e cont ro l matr ix would be replaced by cores using 
a s q u a r e hys te res i s loop. The c o n t r o l switch would b ias off a l l but one se t of 
t he se c o r e s . The t ime pulses would then switch the cores which a re not biased 
off. The sensing winding for each ind iv idua l command could run through as many 
of t h e s e cores as d e s i r e d , thus allowing any command to occur on any time pulse 
of a n y ins t ruct ion, , Thus no ga te tubes nor mixing c i r c u i t s a re r equ i red . I t i s 
p o s s i b l e to build such an arrangement with 256 co res , one a t each junct ion of the 
32 o p e r a t i o n l i n e s and the 8 time pulse l i n e s , but i t i s necessary to put cores 
only a t the useful j unc t ions , and i t i s even poss ib le to use one core for severa l 
j u n c t i o n s in some c a s e s . I t would probably be necessary t o amplify each command 
pulse by a Class C ampl i f ie r so t h a t when the cores are c leared - (which happens 
when t h e control swi tch i s c lea red) - the r e s u l t i n g pulse w i l l not appear as a 
command,, Even with these a m p l i f i e r s , t h i s system saves a l l the ga tes and c r y s t a l s 
of t h e WWI system and has only one ampli f ier per command ins tead of s e v e r a l . 

J . F o r r e s t e r suggested t h a t the B e l l Laboratory Mark VI computer should 
be i n v e s t i g a t e d because i t uses a technique of threading wires through magnetic 
co re s 0 

I t would probably be d e s i r a b l e t o al low each operat ion t o have as many 
time p u l s e s as i t r e q u i r e s . This can be done by allowing the completion of the 
o p e r a t i o n to r e s e t TPD to zero. 

When r e s e t t i n g the c o r e s , i t i s necessary to switch severa l cores on 
the same l ine a t once . The ques t ion was r a i s e d whether t h i s in t roduces an un­
d e s i r a b l e delay. The answer appears to be t h a t any such delay i s in the neigh­
borhood of a few t e n t h s of a microsecond. I f t h i s delay becomes ob jec t ionab le , 
perhaps log ica l des ign can avoid t h e d i f f i c u l t y . 

Everett h a s suggested t h a t the r e t u r n path of a l i n e threaded through a 
s t r i n g of cores could be v.oven on the cores in the opposite d i r e c t i o n so t h a t 
each c o r e would have e f fec t ive ly 
two t u r n s , and f l ux cance l l a t ion DRIVER ' ~ ~ S ^ X * - ~~*sX&~ J 
would r e s u l t ou ts ide the cores , I 1 ' " ^ 

C) The d e l a y - l i n e approach was descr ibed by Taylor . The con t ro l 
switch (probably a nag. ;*tic switch) would s e l e c t one of s eve ra l delay l i n e s and 
would p u l s e i t . The delay l i ne would be tapped a t several po in t s so t h a t pulses 
could be supplied from the delay l i n e to the computer as commands a t d i f f e r en t 
t imes . Fewer tubes would be used in t h i s system than are used in the WWI system. 
Of c o u r s e , i t would no t be convenient to stop an operation once i t has s t a r t e d , 
but exper ience with WWI ind ica tes t h a t i t i s not necessary t o do so. I t was sug­
gested t h a t the d e l a y l i n e would probably have t o be l e s s than ten microseconds 
t o t a l i n order to avo id d i s t o r t i n g a wave shape with a -^-microsecond r i s e time 
and a -^—microsecond width. Fur the r i nves t i ga t i on should be made as t o how much 
a t t e n u a t i o n wil l r e s u l t with var ious lengths and loadings of the delay l i n e . 
I t was suggested t h a t t he delay l i n e could be made with cores (not square 
h y s t e r e s i s ) , so t h a t t he output pu l se s could be transformer-coupled from the 

_ „ , ^ 
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d e l a y l i n e . W. L i n v i l l suggested tha t i f square hys t e re s i s cores were used, an 
improvement would r e s u l t s I f t h e cores are dr iven with a s tep-funct ion ins tead 
of a pu l se , then t h e f i r s t core would switch and become s a t u r a t e d so t h a t power 
would then be s u p p l i e d d i r e c t l y t o the next core and cause i t t o switch (a shunt 
c a p a c i t o r being used between each core to provide the necessary i s o l a t i o n b e ­
tween cores before they swi tch) . There was some discussion as to whether t h i s 
system would work, whether t h e r e would be a t t enua t i on down t h e l i n e , and whether 
the output should be taken from t h e condenser or from the core by transformer 
a c t i o n . W, Papian suggested t h a t a Harvard-type shif t ing r e g i s t e r might be 
b e t t e r , , Then any amount of power can be t aken from any core and the opera t ion 
can b e stopped on any pulse (by stopping the stepping p u l s e s ) . I t i s poss ib l e 
in t h i s appl ica t ion t o design t h e r eg i s t e r without using r e c t i f i e r s . A l l the 
r e g i s t e r s (one f o r each i n s t r u c t i o n ) can be sh i f t ed on each stepping p u l s e , be ­
cause only one c o r e wi l l contain " l " . R. Mayer suggested t h a t the con t ro l switch 
mere ly needs to i n s e r t a " l n i n t o the proper stepping channel , so t ha t once t h i s 
i s d o n e , the c o n t r o l switch i s no t used for t h e remainder of the i n s t r u c t i o n . 
This makes i t p o s s i b l e for some o ther r e g i s t e r (or the s to rage switch) t o be used 
for t h e control swi tch at the beginning of each inst ruct ion, , 

The q u e s t i o n was r a i s e d whether we w i l l be running in to the problem 
of ope ra t ing cores so fast t h a t they wi l l overhea t . I t was pointed out t h a t 
most of the 1 mc a c t i v i t y would be in the a r i t h m e t i c element and not e lsewhere, 
so t h a t , if the a r i t hme t i c element i s not made of cores , t h e r e wi l l probably be 
no overheat ing problems. 

M ^ Q, 7>U^n_ 
(Ro l l i n P. Mayer) 
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