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. . 
BINAC 

Repetition Rate 


.4,000,000 pulses per second. 
7. 3, 
,I 

Memory 


Mercury Delay Line 
512 word^ capacity 

(15,360 binary digits) 
;.-''1 

Operational iiates 


Addition ..................................... 35 00 per second 

Subtraction..................................3500 per second 

Multiplication,............................. .1000 per second 

Division. ...................................I000 per second 


From keyboard or magnetic tape, 


Output from Computer 


To typewriter or mapetic tape. 


Digital Svstem 


Octal input and output inai :om~utation. 


Checking System 


Synchronized duplicate arithmetic, control and memory 

check every operat ion. 






THE BINAC 


POWER 

SUPPLY I[ 


TYPEWRITER 


CONVERTER 




ELEMENTS OF THE BINAC SYSTEM 


Please re fe r  t o  the sketch of the complete B INAC system on the opposite page t o  i den t i f y  the 
Pol lowing components. 

NOTE: 	 A 11 units, with the exception o f the input-output devices, are in 
duplicate to provide complete c ecking of computations. 


Typewriter-Keyboard Unit 


A .  	 KEYBOARD: A device f o r  t rans la t ing  manual key strokes i n t o  llcomputer languageu. There 

me eight  keys, representing the octal numbers zero th ru  seven, each of which when depress- 

ed, produces a unique set of b inary pulse codes (3 pulse combinat ion). Keyboard i s  used t o  

introduce e i t h e r  the "programo1 or quant i t a t  ive data i n t o  the computer and memory. 

B. 	 TYPEWRITER: Pr in t ing  u n i t  only; contains type bars for  numerals 0 through 7 only. 

This device i s  u$ed t o  produce pr inted copy of: 


I. 	 411 input in fomat  ion typed by means of the adjacent keyboard. This p r i n t i n g  

operat ion i s  simultaneous w i th  the operat ion of the keys. 


2, 	 l nfqrmat ion contained i n  designated port  ions of the memory which i s  t o  be read 

out; such information may be computed resul ts,  input data which i s  t c  be ver i -  

f ied ,  intermediate resul ts,  etc. 


The Converter 


A .  	 TAPE READ-WRITE MECHANISM ON TOP OF STRUCTURE. 

1, 	 This i s  used t o  read in te l l igence i n to  the computer from a previously prepared 

magnet ie  tape; such data w i l l  usually represent ins t ruc t  ions t o  the computer 

f o r  a given problem but may also, on occasion, include input data and constant 

val  ues , 


2 .  	 This same device i s  used t o  record the contents of specif ied memory locat  ions. 

Thus a new problem may be arranged f o r  repet i t ive use by f i r s t  inser t ing  a1 1 

necessary ins t ruc t  ions i n to  the memory through use of the keyboard, and then 

reading these same ins t ruc t  ions from memory t o  tape fo r  permnent preservation. 


B. 	 CONVERTER PROPER, 

This i s  a device which acts as an intermediary and synchronizer between the re la t ive-  

l y  s l w  operational rates of the manual keyboard, the typewri ter  p r in ter ,  o r  the tape 

read-wr i te mechanism and the high speed computer which i s  operating a t  a basic repe- 

t i t  ion ra te  of 4,000,000 pulses per second. 


Main Computing Instrument 


This component not only performs the necessary labor required t o  execute the prescribed ins t ruc t  ions 
byt a l so  acts as coordinator of the system. A l l  ar i thmet ic and cont ro l  operat ions are car r ied  out 
by t h i s  un i t .  Normally, it fol lows the operat ions ca l led  fo r  by the llprogram" ( ins t ruc t  ions) but 
may a l so  be operated manual l y  by means of the contro l  panel. 

Mercury Memory 


The memory i s  of the acoustic delay l i n e  type and contains 18 channels w i th in  a tube of mercury. 
Sixteen o f  these are used fo r  the storage of data, each having a capacity o f  320 oc ta l  d i g i t s .  
Thus one ~gmp le te  mmory i s  capable of holding 5,120 octal  d i g i t s ,  The 17th channel maintains 
exact constant temperature thrpughout the mercury tank; the 18th i s  a spare. 



A : 	ACCUMULATOR 

L 	 L REGISTER-HOLDS MULTIPLICAND AND DIVISOR 

( 	 "CONTENTS OF" THUS ( A )  DESIGNATES CONTENTS OF 

ACCUMULATOR. 


(m) = 	 CONTENTS OF MEMORY LOCAT lON m ( 0 0 0 - 7 7 7 )  

Nume r ic Microseconds* 

Equivalent Arithmetic per Operation 


\ * :-
c .  

ADD (rn) 	 TO ( A ) ,  SUM I N  A ;  l ( ~ ) + ( m )  1 < 1 .  

SUBTRACT (rn) FROM ( A ) ,  DIFFERENCE I N  A :  
l ( ~ ) - ( r n ) l <  1.  

MULTIPLY ( L )  BY ( m ) ,  PRODUCT I N  A ,  ROUNDED 
TO 30 BINARY D I G I T S .  

D I V I D E  ( A )  BY ( r n ) ,  QUOTIENT I N  A ,  ROUNDED 
TO 30 BINARY D I G I T S ;  r n > A CONTENTS 
OF L ARE LOST. 

ADD ( L )  	TO ( A ) ,  SUM I N  A .  

Data Handling 


TRANSFER ( A )  TO m ,  CLEAR A .  

TRANSFER ( A )  TO rn,  DO NOT CLEAR A .  

CLEAR L, TRANSFER ( m l  TO L .  

CLEAR L ,  TRANSFER ( A )  TO L, CLEAR A ,  

SHlFT ALL D I G I T S  OF ( A )  INCLUDING SlGN D I G I T  
ONE POSITION LEFT, INVOLVES LOSS OF SlGN 
D I G I T ;  EQUIVALENT TO 2 ( A ) .  

SHIFT ALL D l G l T S  OF ( A )  INCLUDING SIGN D I G I T  
ONE POSITION RIGHT. DUPLICATE SlGN D I G I T  I N  
SIGN POSITION; EQUIVALENT TO ( A ) + 2 .  

Control 
-
CONTINUE TO NEXT INSTRUCTION. 

OBTAIN NEXT PAIR OF INSTRUCTIONS FROM rn, 
AND CONTINUE FROM THAT POINT. 

I F  ( A ) < O ,  OBTAIN NEXT PAIR OF INSTRUCTIONS 
FRQM rn, 	 AND CONTINUE FROM THAT POINT; CLEAR 
A .  I F  (A)>O,  CONTINUE WITHOUT TRANSFER OF 
CONTROL; CLEAR A .  



BINAC Instructions (Cont'd) 
r~Numeric Microseconds* 
Symbol Equivalent Control per Operation 

IF BREAK-POINT SWITCH IS SET, STOP. IF 123 
BREAK-POINT SWITCH IS NOT SET, CONTINUE 

TO NEXT INSTRUCTION AS UNDER SKIP IN- 

STRUCTION. 


STOP 01 ( m )  'STOP 

, *1 Microsecond = 1 second. 

1,000,000 


The t i m e s  shown a r e  a v e r a  e t , imes;  
i n d i v i d u a l  o p e r a t  i ons  may r e q u i r e  more o  d  t  ime 
depend ing  on the  a c t u a l  d i g i t  v a l u e s  i n  m u l t i p l i c a t i o n  
and d i v i s i o n ,  and depending on where a number i s  s t o r e d  
i n  the  memory a t  the  t ime i t  i s  t o  be u s e d .  



-IMAL CODED - DECIMAL BINARY OCTAL 
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