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P r e s e n t ! P. B a l t z e r 

G. Br iggs 
D. Brown 
D. Eckl 
R. E v e r e t t 
f, Frank 
A. Guditz 
Ht Grosch 
R. Horn 

(SumaaGr DIV.6 
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iUhftaiT REMOVE fr9.'J95ft 

Group p \\ j ft] 

•""THIS ROOM 

¥ • Hosier 
R. Jeffrey 
N. Jones 
A . Katz 
W. Linv i l l 
R. Mayer 
J . McCusker 
J . Mitchell 
R. Nelson 

w « ° g d e n I CLASSIFICATION CHANGED 
11. Pacl 
W. Papian| 
R. Pfaff 
C. Schul t i - ' » - ^ ; 

12oZuJ&~ 

R. Sims 
Date: 

K. Taylor 
B. Widrowitz 
J . Woolf 

I t was f e l t that the group would l i k e to know about a t 
l e a s t one of the problems that has come up i n the work with 
t r a n s i s t o r s . '.Vhen a pulse i s f ed to a t r a n s i s t o r , the output 
waveform 3hows a d e c a y c h a r a c t e r i s t i c l ike t h a t of a d ischarg ing 
c a p a c i t o r . I t i s d i f f i c u l t t o measure the i n t e r n a l capaci ty and 
the b a s e r e s i s t ance of a t r a n s i s t o r . Both of these fac tors a f 
f e c t t h e speed of t h e discharging waveform and so affect the 
s p e e d of the c i r c u i t in which t h e t r an s i s t o r i s used . I t has 
b e e n suggested t h a t the decay i s not due to a capaci tor d ischarge 
a t a l l but that i t may be due t o something l i k e the i o n i z a t i o n 
of a gas tube or t h a t i t may have something t o do with the s t o r 
i n g o f holes. Some i n i t i a l measurements on t h e capaci ty t h a t i s 
known to exist i n d i c a t e that i t has a value of 40 m.m.f. Some 
l a t e r measurements ind ica te t h a t i t i s less t han 10 m.m.f., and 
some people claim t h a t i t i s no irore than 5 m.m.f. The problem 
of J u s t what ooes on in the t r a n s i s t o r i s not y e t solved and 
p r o v i d e s material f o r thesis s t u d e n t s at the p r e sen t t ime. 
S i n c e we do not know w.iat goes o n , we do not knov^fcpw to def ine 
the r eou i red s p e c i f i c a t i o n s . I t i s in te res t ing 
the s t a t i c c h a r a c t e r i s t i c s p r e d i c t the dynamic /^ 
in o n l y 3 $ of t h e c a s e s . ^ S ^ 

Notice t h a t 
r a c t e r i s t i c s 

(S) I F H^ l f l T S11 
SECURIT^Mf INFORMATION 
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Part of the transistor program is now devoted to 
b u i l d i n g two adders , using logic l ike that of WIYI. One of 
them uses static f l ip-flop and gate circuits l ike V/WI, The 
o t h e r usss c i rcu la t ing flip-flops composed of delays and ampli
f i e r s . A single stage of the f i r s t type works well already 
and i s expected t o run in a four-b i t adder a t 500 kilocycles. 
The purpose is to compare both of these techniques and get ob
j e c t i v e , quantitat ive information on which i s bet ter at the 
moment. The c i rcu la t ing f l ip- f lop presents a synchronizing 
problem only in t h e in-out eouipment. A large part of the com
p u t e r will be concerned with the in-out system, but perhaps the 
c i r cu l a t i ng flip—flop would be bet ter than the s t a t i c one i f i t 
r e a u i r e d less c r i t i c a l t ransis tor charac ter i s t ics . 

Separate meetings are being held on Wednesdays at 
3 : 3 0 P.M. in N. Taylor 's office a t which D, Eckl i s discussing 
t h e physics of t r a n s i s t o r s , for engineers, with a minimum of 
mathematics. I t i s hoped that t h i s group can be kept small, so 
any interested persons should see N. Taylor i f they would l ike 
t o cone . 

Most of the rest of the meeting was concerned with a 
d i scuss ion of magnetic memory. 

The 16 x 16 array of f e r r i t e cores i s now working a t 
a l o w repetition r a t e with a read-write time of about 6 micro
s e c o n d s , and an access tine of about 2 microseconds. Now it-
s h o u l d be possible to write the required specifications for a 
f i n a l array. 

However, in a large a r ray which uses a number of 
d l g i / t columns, i t i s necessary to face the engineering problem 
of deciding how t o drive the memory from the selection switch. 
Some possibi l i t ies were presented by W. Papian, 

It is proposed that the memory should be composed of 
32 d i g i t s , each made up of a square array,. 64 cores by 64 cores . 
In o rde r to read out of this a r r a y , i t is necessary to have x 
and y selector d r i v e r s , each one driving 64 x 52 cores. In 
a d d i t i o n , a write—in digit dr iver capable of driving 64 x 64 
c o r e s might be necessary. There are two ways of arranging these 
d r i v e r s . 

HUTS A A. 
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In t h e f i r s t system, the e n t i r e x , y se lec t ion switch 
i s repeated fo r each d i g i t column. Al l of these switches a re 
d r i v e n by a s i n g l e set of f l i p - f l o p s . In t h i s system, the f l i p -
f l o p s control d r i v e r tubes which drive the magnetic switch cores 
i n each d i g i t column. The switch cores , i n t u r n , dr ive the mem
o r y cores i n a co inc iden t -cu r ren t s e l ec t i on system. Two methods 
a r e avai lable f o r wri t ing i n t o memory a f t e r t he read-out has s e t 
u p the s e l e c t i o n switch cores and cleared the selected memory 
r e g i s t e r : 1 ) The x and y s e l e c t i o n switches i n any column can be 
c l ea red at t he same time t o w r i t e a " 1 " in t h a t column, or a t 
d i f f e r e n t t imes t o prevent w r i t i n g a M l n . 2) The switches can 
always be c l e a r e d a t the same t ime, and a separa te dr iver can be 
u sed in each d i g i t column t o prevent w r i t i n g a w l n i f the d i g i t 
should be " 0 n . Either of t h e s e methods can be used in the f i r s t system. 

In t h e second sys tem, a s ingle x , y se lec t ion switch 
i s used for t h e en t i r e s t o r a g e . In order to wr i t e in t h i s system, 
i t i s necessary t o use a s e p a r a t e dr iver for each d i g i t . A 
sma l l magnetic se l ec t ion swi t ch i s used for con t ro l l i ng l a r g e 
d r i v e r tubes . (The reason for using tubes i s discussed in the 
n e x t paragraph. ) These d r i v e r s must be capable of de l i ve r i ng 
about l | amperes a t about 250 v o l t s , peak. I t was pointed out 
t h a t the duty f ac to r i3 smal l and tha t the r e s u l t a n t average 
power required i s about 40 w a t t s . However, i t may be necessary 
t o use bigger tubes in order t o provide the proper waveform a t 
l | j amperes and a l s o to prevent the large instantaneous cu r ren t s 
from destroying the cathode. I t i s not d e s i r a b l e to use p a r a l l e l 
t u b e s for p rov id ing the a d d i t i o n a l c u r r e n t . 

Tubes a re suggested for the fol lowing reasons; In 
d r i v i n g a sma l l a r r ay , high cur ren t s and lew vol tages are r e 
q u i r e d . I t i s des i rab le t o use a transformer for t h i s a p p l i c a 
t i o n , and so t h e magnetic swi t ch dr iver seems to be i d e a l . With 
a bigger a r r a y , the current remains the same, but the vol tage 
r equ i r ed i s much higher and so a high-impedance dr iver should be 
u s e d . For t h i s reason i t may be des i rab le to use t u b e s , r a t h e r 
t h a n the magnetic switch c o r e s , as d r ive r s for a large a r r a y . 

The dilemma now a p p e a r s : should we use many (200 more) 
b i g tubes in t h e s ingle-swi tch system, or should we use many wind
i n g s and so lde red j o i n t s i n t h e ind iv idua l d i g i t d r iver system? 

Q. a r i g g s suggested using a s i n g l e 64 x A y o r e p r ray 
f o r driving o n l y the 1 s e l e c t e d r eg i s t e r of 32 cc«*s* in a l i n e a r 

0 0 K! FOErf i iTBAL 
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s y s t e m . This sys tem improves t h e s igna l - to -no i se r a t i o whi le 
r e a d i n g , but does not aid in the problem of w r i t i n g . I t w i l l 
be considered l a t e r , 

J . F o r r e s t e r is working on a chart showing the r e l a -
t i v e values of so ldered j o i n t s , t u b e s , magnetic cores , e t c . I t 
was pointed out t h a t perhaps we should not worry about winding 
c o r e s and about soldered connect ions because the WWI replacement 
f i g u r e s which a r e presented in Summary Report 28 show, in p a r t i 
c u l a r , that of 3,425 pulse t ransformers in WWI, only 11 have 
b e e n replaced, and most of t h e s e because of broken lugs r e s u l t i n g 
from hanging v i d e o probes on them. I t was pointed out t h a t 
s o l d e r e d jo in ts a r e very good once they are made, but t ha t t he 
problem is t ha t humans might f o r g e t them or missolder them on an 
assembly l i n e . P r i n t e d c i r c u i t s should be considered, but on ly 
f o r future mass production and no t for the WWII prototype. 

Rol l in P . Mayer 

RPkiMHT/oa 
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