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INTRODUCTION

Si*on is a small portable meohanical brain* weight 39 lbs* and volume l-J- ou* f t*  I t  
was oonstruoted by Edmund C. Berkeley and Associates* in the period November* 1949* 
to  May, 1950* and was modified to  beoome more powerful July* 1960* to  September* I960*
The materials oost was about |270* At f irs t*  Simon oould handle only numbers 0*1*2* and 
3* and four operations* addition (without oarry)* subtraction or negation (without ca rry ), 
greater than* and seleotion* After modification* i t  oould take in numbers up to  255* and 
perform five additional operations*: logioal "and1** .logioal "not" or threes complement* 
logioal "or"* addition subject to oarry, and subtraction or negation subjeot to  oarry* I ti  
s t i l l  has a great deal of capacity to  grow* I

The purpose of Simon is to  aid in explaining* leoturing, and teaohing in the subjeot of 
automatio oomputing maohinery or meohanioal brains* I t  has been used for that purpose in  
a course "Digital Computers and Techniques" taught by Edmund C. Berkeley in City College 
of Bew Tork in the f a l l  term 1951-1952* i

Although Simon started off to be a simple machine* and is a great deal simpler than any 
other existing oomplete meohanioal brain* its  oonstruotion is d ifficu lt and should not be 
lightly  undertaken* However* Mr* C*J. Carl and Mr* Raymond Luty* two students at the 
West Coast College of Engineering in Los Angeles* using a oopy of our plans* during 1951 
constructed Simon II* They have sent us photographs of th eir accomplishment* |

The following references should be studied before any attempt is made to oonstruot Simon* 
keeping in mind that Simon has 'grown and changed from time to  time:

(a) Giant Brains or Maohines that Think* by Edmund C. Berkeley* published by John 
Wiley and Sons* 1949, — (fhapter 5 , Simon* (Cost: $4*00; Address: 440 4th Ave** 
New York 16, N.Y*)

(b) "Simple Simon", by Etaund C* Berkeley, in Soientifio Am er loan* November 1950* 
oover pioture and a r tic le  pp*40 to  43* ( Cost: 5 0 / ;  Address: \ West 46 St** New Yorl 
36, N.Y.)

(o) "Constructing Eleotrio Brains"* series of th irteen  artio les  by Edmund C* Berkeley 
and Robert A. Jensen* published in Radio Eleotronios* Ootober 1960 to  Ootober 1951 
Reprinted (Maroh 1952) by and available from kdbnund C. Berkeley and Associates*
( Cost :| 2 .20 ^Address: 36 West 11 S t.*  New York 11, N.Y.)

References (b) and (o) contain photographs of the actual physical layout of Simon*

We shall be very glad tp try  to  help axyone who is firmly resolved to  try  to  oonstruot 
another machine like Simon*
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Register* and Operation*
Coding Chart 
Problem 7 and Tape 7 
Tape 12* Addition 
Tape 14* Less-Equal-Greater 

.Tape 18* M ultiplication  
Designations of Relays 
Comments and Notes 
Parts List as of June 1950

Tape Reader and Program Relays 
Seleot Read-Into-Register Circuits 
Entrance and Release Relays 
Storage* Computer and Output Registers 
Read-Out-Of Register Cirouit 
Input Registers 
Computer Register Circuits 
Output Light Cirouits 
Timing Connections and Spark Suppressors 
Control Panel Cirouits 
Automatio Tape Synchronisation Cirouit 

and Laok of Synchronization Alarm 
Cirouit

(Note* Some drawings) 
such as 6 and 7* 
contain seme 
illeg ib le  hand
w ritten notes*
These notes 
contain no essential 
information and 
may be disregarded* 
All essential 
information is 
legible.)

Layout of the Front Panel or Control Panel
Jaok Panel Connections
R eotifier Staok Connections
Power Supply and Cables
Layout of the Top of Simon
Oeneral So heme of the Ten Essential Cirouits of Simon* 

Showing the operational sequence and the connections 
to  the terminals of the stepping switoh 

Vain Part of the Timing Chart 
Operating Instructions 
Wiring Diagram Row E 
Wiring Diagram Row F 
Wiring Diagram Row 6 
Wiring Diagram Row H 
Wiring Diagram Row N 
Wiring Diagram Row P
Addition Computer with Carry) Proposed Logioal iAND (1st 

binary plaoe)
Negation Computer with Carry (also 3*s Complement and 

Logioal liuT)
Greater Than Computer) Proposed Legioal AS) (2nd Binary 

Plaoe)
Seleotion Computer) Also 3* a Complement and Logioal NOT) 

Logioal OR 
Add Carry Cirouits 
Negation Okrry Cirouits 
CR4(2f)and CR4(8) Cirouits 
CM Contacts
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Memorandum 1 

SIMOU — REGISTERS AND OPERATIONS

A l i s t  of tho reg isters In Simon, with th e ir  codes, entrance relays, and reset relays, 
followst

Reset
Register Code

Entrance
Relay Relas The operations In Simon are as follows.:

OperationIR1 0000 none
IR2 0001 none
SRI 0010 ER3
SR2 0011 hrU
SR3 0100 EES
SRU 0101 ER6
SR5 0110 ER7
SR6 0111 ER8
CHI 1000 ER9
CR2 1001 BOO
CR3 1010 ER11
CBU 1011 ER12
CHS 1100 none
0R1 1101 ERlii
0R2 1110 ERlS
0R3 1111 ER16

RR1 No, Code
RR1
RR3 1 0000
RRU 2 0001
RRS
RR6 3 0010
RR7 U 0011
RR8 S 0100
RR9 6 0101

RR10
RR11 7 0110
RR12 8 1000
RR12
RRlli 9 1001
RR1S
RR16

Add, No Carry;
Negate, No Carry; Fours 

Complement 
Greater Than 
Selection  
Logical AND 
Logical NOT; Threes 

Complement 
Logical OR
Add, Subject to Carry 

from Previous Addition 
Negate, Subject to  Carry 

from Previous Negation

Operation 1 
Addition without carry

c = a b

Operation 2 
Subtraction or negation without 

carry  =■ fours complement 
c =  Up -  a

V*
-fi-

V — *
a

\a xa
P C JL

0 0123 0 0 0 0
1 1230 1 1 3 1
2 2301 2 1 2 2
3 3012 3 1 1 3

Operation 3 
Greater than

p = T(a Is  greater than b) 
0123

0 0 0 0

1000
1100
1110

Operation U 
Selection

c = ap +■ b (l  -  p,
pj 00001111
b: 01230123

a “
T

Operation $ 
Logical "and"

r  =  T(P and Q) 
q: 01

JEL

1
2

3

01230000
01231111
01232222
01233333

0
1

00
01

Operation 6 
Logical "not" Threes

r  =  T(not P) 
r  

" I*
complement 

o = 3  -  a

0
1
2
3

3
2
1
0
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Operation 7 
Logical "or"

r  =  T(P or Q) 
q: 01 

J L
0
1

01
11

Operation 8 
Addition, subject to carry

c =  a + b 4- p 
p = T(previous addition was 1 +- 3, 

or 2 +  2, or 3 +  2, or 3 -fc- 3) .
p» 0 0 0 0 1 1 1 1

Operation 9 
Subtraction or negation 

subject to carry  
c = 3 -  a -h q(Up -  3) 
p =  T(a is  1 ,2 , or 3) 
q = T(previous negation 

without carry was of 0 )
bi! 01230123

01a
0 01251230 a

q«
p

1 12302301 0 0 '30
2 23013012 1 1 23
3 30120123 2 1 12

3 1 01

Note: T ( * . . ) ,  where ••• is  a statement, equals 1 i f  the statement is  true and 0 i f  
the statement is  fa lse . Regularly, T(P) =  p, T(Q) =  q, and T(R) = r .
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SIMON —  CODING CHART

ENTRY 1 (at time 2): Select Receiving Register Select Receiving Register
and Hold Input Registers and Clear Input Registers

8-105(lhe
( 22—M

Memorandum 2

REGISTER CODE KEY LIGHTS REGISTER CODE KEY LIGHTS

Storage 1 00010 2 Storage 1 10010 1 8

Storage 2 00011 5 Storage 2 10011 1 9
Storage 3 001C0 U Storage 3 1 0 1 0 0 2 0

Storage ii 0 0 1 0 1 5 Storage l t 1 0 1 0 1 2 1

Storage 5 0 0 1 1 0 6 Storage 5 1 0 1 1 0 2 2

Storage 6 0 0 1 1 1 7 Storage 6 1 0 1 1 1 23
Computer 1 0 1 0 0 0 8 Computer 1 1 1 0 0 0 2 1;
Computer 2 0 1 0 0 1 9 Computer 2 1 1 0 0 1 25
Computer 3 0 1 0 1 0 1 0 Computer 3 1 1 0 1 0 2 6

Computer Ii 01C11 1 1 Computer U 1 1 0 1 1 27
Output 1 0 1 1 0 1 13 1 6 Output 1 1 1 1 0 1 29 1 6

Output 2 OHIO H i 8 , ii Output 2 1 1 1 1 0 30 8 , h
Output 3 0 1 1 1 1 15 2 , 1 Output 3 1 1 1 1 1 31 2 , 1

(Note: In order for the tape to synchronize automatically, there must be no hole 5 in 
the first row on the tape. Consequently, a signal to clear input must not be given in 
the fi rst row on the tape. )

ENTRY 2 (at time 5)« Number or Operation to be received by Input Registers 1 and 2

NUMBER ORERATION CODE KEY

0 Add, with no previous carry 0 0 0 0 0 0

1 Negate, with no previous carry 0 0 0 0 1 1

2 Greater Than 0 0 0 1 0 2

3 Selection 0 0 0 1 1 3
ii Logical AND 0 0 1 0 0 ii
5 Logical NOT} 3’s Complement 0 0 1 0 1 5
6 Logical OR 0 0 1 1 0 6
7 0 0 1 1 1 1
8 Add, with previous carry 0 1 0 0 0 8

9 Negate, with previous carry 0 1 0 0 1 9
1 0 0 1 0 1 0 1 0

1 1 0 1 0 1 1 1 1

1 2 0 1 1 0 0 1 2

13 0 1 1 0 1 13
lii 0 1 1 1 0 Hi
15 0 1 1 1 1 15
- Stop for manual inserts 1 0 0 0 0 1 6

(Note: Input Register 1 receives from holes 1 and 2; IR2 receives from holes 3 and Ui
an operation read into IRl and 2 can be transferred as a four binary digit number into 
Computer Register ii, All other transfers are two binary digit numbers.)

-  1 -



8 -l0 5 (liiB

(22-112
p » 2

NTRY 3 (at time 8 )» Sending Register Selected, Sending Register .Selected;
no machine stop; ?;!achine Stop!

REGISTER CODE KEY REGISTER | CODE (-KEY

Input 1 0 0 0 0 0 : 0 Input 1 1 1 0 0 0 0 1 6

Input 2 00001 1 Input 2 j 10001 1 7

Storage 1 00010 2 Storage 1 i 10010 1 8

Storage 2 i 00011 3 Storage 2 10011 1 9

Storage 3 00100 h ■ Storage 3 10100 20
Storage I; 00101 5 Storage I4. 10101 21
Storage 5 00110 6 Storage 5 10110 22
Storage 6 00111 7 Storage 5 10111 , 23
Computer 1 01000 : 8 Computer 1 11000 j 21;
Computer 2 01001 9 Computer 2 11001 1 25
Computer 3 01010 1 1 0 Computer 3 11010 jI 26Computer U 01011 ■ 11 Computer U 1 1 0 1 1  I1 27
Computer 5 01100 i 12 Computer 5 11100 28
Output 1 01101 ! 13 Output 1 11101 2 9

Output 2 OHIO : Hi Output 2 11110 30
Output 3 01111 i  15l Output 3 11111 3 1

(Notei Each entry corresponds to one row of holes on tape. Each machine cycle of 10 
times contains three entries.)
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The following problem was the f i r s t  problem oanposed for demonstrating Simon. This was 
before additional cirou its were added enabling Simon to handle larger numbers than 3*

Problem 7 * Add 2 and 1. Find the negative of 3* IT the f i r s t  resu lt is  greater than 
the second, select 2} i f  the f i r s t  resu lt is  not greater than the seoond, seleot 3* 
Solution 1 2 + l r 3 .  -3 (mod. 1*) a 1. p d ( 3 > l )  = l .  2 p + 3 (l-p ) = 2 (l)-f  3 (0)^ -2 .

The sequenoe of steps for solving the problem, showing the intermediate resu lts , and 
coding, followsi FIRSTt Take 2 . Take 1. Add, Store the resu lt. Shine i t  in lig h ts  
and stop. 'SECONDi Take 3, Find the negative (modulo 1*), Store the re su lt. Shine i t  
in lights and stop. THIRD* Take the 1st re su lt. Take the 2nd resu lt. Find i f  the 
f i r s t  resu lt is  greater than the seoond. Shine th is resu lt in lights and stop. FOURTHS 
Take 2 , Take 3* Take the la s t resu lt ( i . e . .  yes. 1 ) . Seleot 2 i f  that resu lt is  yes, 
seleot 3* I f  that resu lt is  no. Store the re su lt. Shine i t  in ligh ts, and stop.

SIMON — PROBLEM 7 AND TAPE 7

Cyole 1 01000 INTO Cl 11 11001 C2
00010 Two (Number) 00000 Blank
00000 OUT OF Input 1 00011 32

Cycle 2 11001 INTO C2 12 11011 cl*
00001 One 00010 Oreater Than
00000 OUT OF Input 1 00000 Input 1

Cyole 3 11011 INTO Cl* 13 10100 S3
00000 Addition 00000 Blank
00000 OUT OF Input 1 01100 C5

Cyole 1* 10010 INTO SI H* m i l 03
00000 Blank 00000 Blank
01100 OUT OF C5 10100 S3. A Program Stop

5 11111 Output 3 15 11000 Cl
0000c Blank 00010 Two
1001c SI, A Program Stop 00000 Input 1

6 11000 Cl 16 11001 C2
00011 Three 00011 Three
00000 Input 1 00000 Input 1

7 11011 cl* 17 11010 C3
00001 Negation 00000 Blank
00000 Input 1 ooioo 83

8 10011 82 18 11011 cl*
00000 Blank 00011 Seleotion
01100 C5 00000 Input 1

9 11111 03 19 10110 85
00000 Blank 00000 Blank
10011 S2, A Program Stop 01100 C5

10 11000 Cl 20 11111 03
00000 Blank 00000 Blank
00010 SI 10110 S5, A Program Stop
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SIMON — TAPE 12, ADDITION
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Memorandum U

Following is  the key punching for Bob Jensen's tape 12, which takes in two numbers 
A and B from 0 to 15, manually inserted at the f i r s t  two stops, and reports in  
lig h ts a t the end, the to ta l from 0 to 30.

Cycle Keys Meaning

1 7 0 0 Synch.

2 31 0 0 H *— C5 (Clear input and

3 2U 16 0 (Man.) H  — Cl

U 2 0 1 12 — SI

5 25 16 0 (Man.) 31 — C2

6 3 0 1 12 — S2

7 27 0 0 (Adn., no carry) H  — Cl*

8 20 0 12 C5 — S3

9 2U 0 2 SI — Cl

10 25 0 3

CMO11CMCO

11 27 8 0 (Adn., with carry) 11 & 2

12 21 0 12 C5 "  SU

13 2U 0 0 n  — CL

1U 25 0 0

CMO11

15 n 8 0 (Adn., with carry) H  4  2

16 29 0 12 c5 —  01

17 30 0 5

CMO1w

18 31 0 20 S3 — 03 (Program stop)

* This is  an abbreviation for Input 1 Register.
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August 21, 1951

SIMON —  TAPE lU, LESS-EQUAL-GREATER

8-105(19

(22-M5
Memorandum 5

Following is the key punching for Bob Jensen's tape lU, which takes in two numbers 
A and B from O to 15, manually inserted at the first two stops, and reports in 
lights at the end, "Loss", "Equal”, or "Greater".

Cycle Kays Meaning Cycle Keys Meaning

1 12 0 0 Synch,► 26 27 3 0

J3O11CO

2 2U 16 1 (Man.) 12 — CL 27 20 0 12 C5 —  S3
3 2 0 0 11*— SI 28 2U 0 5 su —  ci
U 22 16 1 (Man.) 12 — S5 29 25 0 3 S2 —  C2
5 3 0 0 n  — S2 30 27 3 0 (Sel.) —  CU

6 25 0 6 S5 — C2 31 21 0 12 c5 —  su
7 27 2 0 (Gr.) —  cU 32 2U 0 10 C3 —  Cl
8 20 0 12 C5 — S3 33 25 0 2 SI —  C2
9 25 0 8 Cl — C2 3U 27 0 0 (Add) —  CU

10 2U 0 6 S5 - CL 35 2U 0 12 C5 —  CL

11 27 2 0 (Gr.) —  CU 36 25 0 3

O18

12 21 0 12 C5 — SU 37 27 0 0 (Add) —  CU
13 2U 0 2 SI — Cl 38 2U 0 12 C5 —  Cl
lU 25 0 3 S2 — C2 39 25 0 0 (0) —  C2
15 27 2 0 (G r.) —  cU U0 27 2 0 (Or.) —  CU

16 18 0 12 c5 — si Ul 26 0 12 C5 —  C3
17 25 0 8 Cl — C2 U2 2U 0 0 (0) -  d
18 2U 0 3 S2 — CL U3 25 1 0 (1) —  C2
19 27 2 0 (G r.) —  CU UU 27 3 0 (ISel.) —  CU
20 19 0 12 C5 — S2 U5 30 0 12 1 1 0 ro
21 2U 0 U S3 — Cl U6 29 0 5 su —  01
22 25 0 5 SU — C2 U7 31 0 20 S3 —  03 Prog.
23 27 0 0 (Add) —  CU
2h 26 0 12 C5 — C3
25 25 0 2 SI — C2

♦ I I  stands for Input'l Register

rs- 1. Original from
I.zcci oy ̂  . O O g K  UHIVERSITYOF MICHIGAN

http://hdl.handle.net/2027/mdp.39015023116661
http://www.hathitrust.org/access_use%23pd-google


November 1 , 1951

Following is  the key punohing for Bob Jensen's tape 18, whioh takes in two numbers 
A B from 0 to manually Inserted a t the f i r s t  two stops, and reports in lights  
a t  the end, the to ta l  from 0 to  9*

8-105(19
(22-«6

Memorandum 6

SIMON — TAPE 18, MULTIPLICATION

Cyole 52C£

1 1 2 0 0 11* —  C5
2 1 8 1 6 0 11 -- 81 (Manual Insert A)
3 2 U 1 6 0 11 —  Cl (Manual Insert B)

u 2 7 2 0. 1 1  —  cU (Gr)

5 2 6 0 12 C5 —  C3

6 2 5 1 0 11 —  C2 (1)

7 2 7 2 0 11 —  CU (Gr)
8 1 9 0 12 C5 —  82

9 2 5 2 0 11 —  C2 (2)

I—1
10 2 7 2 0 11 —  CU (Or)

CO
to
to
f—1 11 20 0 12 C5 —  83
1—1 
no 12 ,2U 0 2 SI —  Cl
rsi
o
LD 13 |25 0 0 11 —  C2 (0)
I—1
O U a 2 7 3 0 11 —  CU (Sel)
CD
no
Cl 15 21 .0 12 C5 —  sU

E
1 6 2 6 0 3 82 —  03

rsi
o
rsi 17 27 3 0 11 —  CU (Sel)
£ *
(L> 18 22 0 12 C5 —  S5
c
CU 19 2 6 0 U S3 -  C3

~o
c
co

20 27 3 0 11 —  cU (Sel)

s  1 ,
§  o a 2 U 0 12 0 5  —  cl
B -  7 1 22 25 0 6 85 —  02

23 27 0 0 1 1  —  cU (0 )
, cu 
1— to 2U 20 0 12 05 —  83

§  3 25 2U 0 0 11 —  Cl (0)

£  s

s  £
2 6 25 0 0 11 —  02 (0)

^ pI—! O 27 27 8 0 II A 2 —  cU (Adn with- oarry)

3 $ 28 22 0 12 C5 —  S5'

* 1
29 2U 0 U S3' —  Cl

O  f=  
rsi 75 
c  -c

30 25 0 5 SU —  02

CU |
3  i

31 27 0 0 11 —  CU (Adn, no oarry)
^  Q. 32 21 0 12 05 —  sU'
CD a- i 

-Q £ 33 2U 0 0 11 - -  Cl (Adn, no oarry)
to ■— 3U 25 0 6 S5' —  C2
1 T3 

j j  CU 
C  N

^  'cn

35 27 8 0 11 A 2 —  CU (Adn with oarry)

3 6 30 0 1 2 05 —  0 2
>2 T3 
.u  ^  qj
to O  cCL) O  ^
=5 ( J  o3

37 31 0 a sU» — 03
CD  ̂ "D
> . E  § * II meantInput 1 Register

£ !  03 J

"S  O  £  

*  Q  3
oj .E  fo
c  S  £
CD =3 

( J  CL 10

D ig itized b y ( > G O g l C
Original from

UNIVERSITY OF MICHIGAN
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Memorandum 7 

SIMON — DESIGNATION OF RELAYS

Every relay in Simon has two designations; a location and wiring designation, and a 
functional designation* The looation designation is by row (a single le t te r ,  
and by oolunn, (1 to 19)* The functional designation oonsists of two or more le tte rs , 
and none, one, or two numbers. The last letter of the functional designation is R, 
standing for "relay" or "reg ister". The number following further speoifies the function  
of the relay , usually specifying the oonsecutive number of the re g is te r . Finally, in  
parentheses is the number specifying the position or column of the binary digit re g u la r ly  
stored; for example SR3(2) is the relay for the binary digit in the seoond place or 
oolumn of storage register 3*

A summary of the functional designations of relays in Simon is as follows:

Abbreviation

ASR

BR

CR

ER

IR

OR

PR

RR

SPR

SR

SYR

Name of Group 

Auxiliary Stepping Relay 

Button Register

Computer Registers 

Entrance Relays 

Input Registers

Output Registers

Program Relays

Reset Relays

Step-Position Output Relay

Storage Registers 

f/ynohroniea Relays

Purpose

Slow down the stepping switoh •

Temporarily reobrd numbers in 
instructions from butt tons*

Compute •

Allow information to  enter reg isters*

Temporarily reoord numbers from the 
tape or the buttons*

Hold answers, to bo shone in the out
put lights*

Reoord programming information from 
the tape or from the buttons, and 
oontrol Simon*

Reset, release, or d e a r  reg isters , so 
that new information may be stored 
in them*

Allows the position of the stepping 
switch to be read in the output 
lights*

Store information until used.

Arrange that the tape and the maohine 
•yoles shall be automatically in 
synchronism*

A more detailed l i s t  of the relayj follows:



(1) Location and (2) Description (3) Functional
firing Designation Designation

8-105(22-M7
P*2

C9 Auxiliary stepping relay ASR
c m Negation carry relay CR8

ci5 Negation subcarry relay CR9
C16 Negation carry release relay RR32
C17 to C19 Spares
D12 and D13 Automatic tape synchronization relays SYR1, SIR2
D m Extra entrance relay for CRU register ER12
D15 Release relay for CRU(8 ) and CRU(U) relays RR33
D16 Addition subcarry relay CR7
D17 Addition subcarry release relay RR30
D18 Addition carry release relay RR31
D19 Spare
El to % Program Relay #1 (First binary digit 

on tape)
PR1

E6  to E9 Program Relay #2 (Second binary digit 
on tape)

PR2

E10 Tape Synchronization Alarm Relay
Ell to E19 Entrance Relays ER3 to 11
FI to Fli Program Relay #3 (Third binary digit PR3

F5
on tape)

Prevents back circuits in CR5, closes 
at Time 8 only

RR13

F6  to F10 Program Relay ffk (Fourth binary digit 
on tape)

m h

Fll to F19 Release Relays RR3 to 1 1

G1 to G2 Input Register 1 IR1
G3 to GU Input Register 2 IR2
G5 and G6 Storage Register 1 SRI
G7 and G8 Storage Register 2 SR2
G9 Program Relay (Fifth binary digit 

on tape).
PR5

G10 Input Registers' Release Relay RR1
Gil to G1U Entrance Relays ER12 to 16
G15 to G19 Button Input Relays BR
HI and H2 Storage Register 3 SR3
H3 and HU Storage Register U SBh
H5 and H6 Storage Register 5 SR5
H7 and H8 Storage Register 6 SR6

H9 and H10 Select-Output-Lights-or-Time-Lights 
Relaysj Operates from TS5

SPR

HL1  to H1U Release Relays #12 to #16 RR12, Hi to
H15 to H19 Prevent back circuits in release relay 

circuits
RR17

N1 and N2 Computer Register 5 (Computed answers 
appear here)

CR5

N3 and NU Output Register #1 (Output light only on 0R1

N5 and N6

1 st binary digit)
Output Register #2 0R2

N7 and N8 Output Register #3 0R3
N9 to N15 Computer Register 1 CR1
N16 to N19 Computer Register 2 (First binary digit) CR2
PI and P2 Add carry relay CR6

P3  and PU Operation register (Fourth binary digit) CRli(8 )
P5 to P8 Operation register (Third binary digit) CRli(U)

-  2 -
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?9 to P l l  
P12 to Pli* 
P15 to P19

Computer Register 2 
Computer Register 3 
Computer Register h 

reg ister)

(Second binary d ig it) 

(Operations put in th is

CR2
CR3
CRU

Motest (1) In the wiring diagram: 1, 2, and 3 refer to contacts of the relay; T, 0, 
C mean transfer point, normally open point, normally closed point; PU or P 
or U refer to the pickup co il leads. (2) For further information, see 
Drawing 16.



Memorandum 8
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SIMON — COMMENTS AID NOTES

1* Fewer relays may be needed i f  relays with more oontaots than two transfers and one 
make are ourrently available.

2. I f  input by tape is not desired, the Tape Transmitter and associated oirouits in
cluding tape synchronization may be omitted. The Tape Transmitter (Western Union Type 
70) may be available on the surplus market* i f  not i t  may be purohased from Western 
Union in New York City for about 'ISS.

5 . The timing pulses are derived from a stepping switoh. Other means are available sueh 
as a motor-driven rotary switoh. Stepping switohes may be available on the surplus mar
ket for about $15* Bridging oontaots are needed and the ooil voltage rating should be 
the swne as the small relays*

4 .  If  the relays are bought on the surplus market, the visual available voltage rating is  
24 volts DC* If  the relays are bought direotly from a manufacturer,other voltage ratings 
are available i f  desired. Of oourse DC relays require a souroe of DC eurrent of fa ir  
s ise j a selenivm bridge re o tifie r  seems to be the most praotioal.

6* Small pilot lights may be soldered aoross the coils of the important relays to indi
oat e when they are energised*
6 . The relays are arranged in 6 rows of 19 relays each, and two more rows. The rows are 
lettered  C. D. E. F, G, H, N, and P. Many other arrangements may be made to su it d iffer
ent space iim itations, e tc .

7* Drawings 20 to  25 represent the aotual relay oontaot wiring prior to September 1950* 
These drawings w ill not be too useful i f  relays with other oontaot configurations are used«

8* The rear terminal plug board J1  to J25 and K1 to K25 and a l l  of rows L and H may be 
emitted i f  desired. They are only p artia lly  used at present, and were built in for poss
ible future expansion of Simon* If  omitted, merely oonneot a l l  J  terminals direotly to  
th e ir  corresponding nvmbered I  terminal, i . e . ,  oonneot J1 to Kl. J2  to K2. eto*. wherever 
a J  number appears on the oirouits* (Drawings 2. 4 . and 5 for example*)

9* The reo tifie rs  (Q mmbers) used are two-plate 100-milliampere selenivm reo tifiers*  
However these are a b it bulky. Experiments with germanivm diodes in oertain oirouits  
show that a IN3A for example w ill be satisfactory  i f  i t  is used only to piok up a relay  
and not used to hold i t  up. However aqy orystal diode w ill be seriously over-loaded, 
and th eir general use is  not reoommended in a 24 volt DC system*
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10* The oirouits allow Simon to operate with the soale—of-four (or te t r a l )  nun berg 0#
1, 2, and 5# using their binary equivalents 00, 01, 10, and 11*

11* The fifth  hole punched in the tape at Entry 3 (or Time 8) w ill stop the aotion of t h  
maohlne (programmed stop). Push "Step Jog" to sta rt maohine again.

12. The input reg isters IR-1 and IE-2  are so arranged th at a four binary digit number 
oan be direotly read into both registers at one time from the second entry of the tape 
(or push buttons). The input registers w ill hold those msnbers u n til erased so that eaoh 
group of two binary digits may be operated on in sequenoe.

13. The fifth  hole punched in the tape at entry 2 w ill reset the input re g is te rs , but 
th is  hole must not be punohed at the s ta rt of a tape, or the tape synchronism relays w ill  
not operate properly.

14. The f if th  hole punohed in the tape at entry 5 w ill stop the tape, turn on the red 
alarm lig h t, and allow a number to  be inserted from the buttons into the button relays.

15. An attempt has been made in the accompanying set of drawings (espeoially drawings 26 
to 33) to  give a l l  the essential information for the five new operations added between 
July , 1950 and September, 1950. Wiring diagrams were not made for these five new opera
tio n s.

16. Simon uses five-hole paper- tape, of the kind that Western Union uses in th eir te le 
graph and teletype maohines. It uses a tape feed bought from Western Union, 60 Hudson S t. 
Mew York, for #60. At f i r s t ,  the blank tape was punohed by hand, using a hsuad- made punah 
and j ig . This was very slow. Later, a seoond-hand typew riter-style tape punch was bought 
from Western Union for |l39. The names of the keys were ohanged from le tte rs  to numbers. 
The n jers were 0 to 31, corresponding with the pattern of holes in binary. Thus, key 18 
produoes the pattern 10010, i . e . ,  hole, no hole, no hole, hole, no hole.
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PARTS LIST FOR SIMON AS OF JUNE, 1950

7 Double Pole Double Throw Switches
8 Push Buttons -  push to  make
1 Push Button -  push to break
5 P ilo t Light Assemblies -  white
2 P ilo t Light Assemblies -  red
2 Fuse Holders -  5 end 15 smps.
2 Polarised 2 contaot plug -  female, reoessed male
1 2 Contaot plug set -  female, reoessed male
1 Standard Line male plug
1 DC Voltmeter* 0 -  100 volts
1 Transformer -  36 v o lts , 10 amps
l 6 Selenium R eotifier Disks -  25 v o lts , I* amps (Assembled -  50 v o lt, 8 amp

rating)
52 Selenium R ectifier Staoks -  2 25 v o lt, 100 ma plates per stack  
8 10 place Terminal Strip (solder lugs)
3 5 place Terminal Strip (solder lugs)
1 Jaok Strip on baok panel -  100 jacks
1 Western Union Tape Transmitter, # 7 0
1 Clare Stepping relay — 22 step, 6 deck, bridging wipers, 2h volt co il
131 Relays -  21*. v o lts , 300 ohms, Double Pole Double throw plus single pole

normally open,
131 2* Rubber grommets
262 Mounting sorews for relays
1 Steel Chassis -  ]i^"x23’,xl;•',
2 Composition Panels -  23
1 Aluminum Base Panel -  ll̂ .,,x23',
2 Aluminum End Panels -  li*ttxUN
1 Steel Cabinet A Chassis -  lO^xS’̂ " ,  with base plate
3 Handles
8 Rubber feet
1 1000 ohm, 20 Watt Resistor
9 200 ohm, ^ Watt Resistors
1 U pf, 50 volt E lectro ly tic  Capaoitor
1 1 uf, 100 volt Paper Capacitor
9 ,0? uf, 100 volt Paper Capaoitor
2l* Plug-in leads -  6" to 12" long
Wire -  approx. 1*00 f t  of standard hookup wire
Soldered oonneotions -  approximately 1000
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The Location Designation of Relays i s  shorn at the sid es, rows c to and oolumns
1 to 19. Functional Designation of Relays is  shown in the boxes. The number in 

parentheses denotes the column or place in the binary number.

8-105(22-Dlo

E H N

19

18

17

16

15

Ih

Spare Spare ERll RRll b r (i6) RR1 7  n CR2(1) CRli(2) 1 9

Spare RR31 ERlO RRlO b r (8) RR1 7

RR1 7

CR2(1) CRli(2) 19-
r
Spare RR30 ER9 R29 b r(U) CR2(1) CRli(l) 17

r—
RR3 2 CH7 er8 rr8 BR(2) RR1 7 CR2(1) i CRU(l) 1 6

CR9 RR33 ER7 RR7 br( 1 ) RR1 7 CRl(2) 1 CRli(l) 1 5

i cr8 ER12 er6 rr6 ER16 rri6 CRl(2) CR3(2) 111

c 13 SYR2 ER5 RR5 ER15 RR15 CR1(2) CR3(1) 1 3

12 SYRl erU rrU ERlli HR Hi CRl(l) CR3(1) 12

D 11 ER3 RR3 ER12 RR12 CR1(1) CR2(2) 11

c 10 SYR3 prU RRl SPR CR1(1) CR2(2) 10
r

9 ASR .9 9 PR2 prU PR5 SPR CR1(1) CR2(2) 9

C 8 PR2 prU SR2(2) SR6(2) OR3(2) CRli(U) 8

C/•> 
H  
rr>

7 PR2 prU SR2(1) sr6(i ) 0R3(1) CRU(U)
7

-V
■v
m

6 | PR2 prU SRl(2) SR5(2) 0R2(2) CRli(U) 6

70
5

1 - ■■ 
PRl RR13 SRl(l) SR5(1) 0R2(1) CRU(li) 5

h PRl PR3 IR2(2) SRU(2) 0R1(2) crU(8) u

-n
m
m

H
> 3 1 PRl PR3 IR2(1) srU(i) 0R1(1) crU(8) 3

m 2
1-------
PRl PR3 IR1(2) SR3(2) CR5(2) c r6 2

1
[
' PRl
1

PR3 IR1(1) SR3(1) CR5(1) c r6 1

!

H N

The Lay-out of the top of Simon —  Drawing l6
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TIME 2
T17» TIME k ,5 ,6

RR17 RESET 
CONNECT PICKUP

belay

CIRCUIT 3 
RESET CONNECT PICKUP 

CIRCUIT

CONTACTS —* BBANP.WTWr.

- -  -  - - - - - I ---- [

ER3 1 "  " j
OTHER ER 1

HOLD CONTACTS
ER16 . 0 T ilt Time 2 TO 8 

ER# Entranoe relays
I vioon aa

fcRR3 I A SB HE- I r. hS .6 hr. Reset relays, or
L f g ? . . . ! .H E m
1---------------- J ^  CONTACTS

I^i Time 2 ------
? PR5 TIME 5

**7b  HH1

~ INPUT BESET RELAY 

C ircuit 5
INPUT BESET CIRCUIT

CIRCUIT h SELECT (AND RESET) RECEIVING 
REGISTER CIRCUIT

----------- f-b fPR2 ' PR3 yPRL
Tli CONTINUOUSO

-=?X. Hotip 
T.TVTS 

RRl
IHIO) IR l(2) IR2(1) IR2(2$? IR, Input relays

CIRCUIT 6 INPUT REGISTER PICKUP CIRCUIT 
(2  INPUT REGISTERS)

Tilo—
TIME

TO

CIRCUIT 7 
COMPUTER CONNECT 

CIRCUIT

2 |_______________ I_________________  -
8 ICRLca^Cft^CRi CONTACTS -CohPUTlNfe METUogKl Til CONTI-

JHR13 J HR13 hold ? m30JJS

(CR5 RELAYS, °T°~^-------------  ~

S S f f i a RESULT * ----------------------- - * J r r n  (TH3CS IS  " ■ 1081:1REGISTER x 8 R 5 (2 )^  RELAY OF CRDCR5(1)

CIRCUIT 8 COMPUTING CIRCUIT

(CR1,2,3, NUMBER REGISTERS; CRL, OPERATION REGISTER)
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PR CPNTftcT5 -  feflMoMG NeTWORK
t R 'S R .d U - o f t  C o tm tT S  caH~- H> ftEUvrERS

5Z SZ

CA CONTACTS

sftto) SR1W

RR5

*L_

SR, storage
registers*

OR, output
registers

I MD-

11 A/ T r 0 - 7T- HoL-p CoHTf\cTS

OTHER Re&- 1 0R3(V)
STtRS I

o R W

RR »b RESET RELAY CONTACTS 

—o  T 1 : C o n t i n u o u s

CIRCUIT 9 SEI£CT-SENDING-REGISTER AND TRANSFER CIRCUIT

TVo—
CONTINUOUS i  OR3(lj 1 0R2(2) J>OR2(l) J>0Rl(2) I  ORl(l) OUTPUT REGISTER 

|< r-|  | < - i  I < - i  I < - 1 CONTACTS"J)LIGHTS

CIRCUIT 10 OUTPUT READOUT CIRCUIT

General Scheme of the Ten Essential C ircuits of Simon, showing the operational 
sequenoe and the oonneotions to the terminals of the stepping switeh —

Drawing 17
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Relays energized Number of Time Interval in Machine Cycle Terminal

1 12 3 U 5 6 7 8 9

Tape Coil — moves tape C> m L/LIL -o /777/<
T13

PR,Program Relays, energized 
through tape \

\

\
I I ■ T3

/hV //Ml w w jzm m
ER, Qatrance Relays picked up

m 7, T5

ER,Ehtrance Relays,held up un
t i l  receiving reg ister is  read 
in to ; also , read through com
puting network .of CR contacts \

Til

& /A7/A 'd// 7//y/A 276
RR,Reset Relays, (except RRl), 
re se t Receiving Register

T17
f/m w m w i

IR,Input Register, energized 
through tape and program relays fa \

-
n

SR,Storage Registers, CR 1 to U, Computer Registers 1 to U, 
and OR, Output Registers — 
picked up through bus k a \

T9

Hold current for SR, CR 1 to U, and OR; interrupted when 
specified

—  - - --- - -x — ---- ---- I
f\Q..

---- T1

Hold current for IR in ter
rupted when specified

— - ~*--- • — — --- --- ---- T1

RRl, Reset for IR1 or 2, ener
gized through 5th hole in 
tape and program relays m Ek i

T5

Main Part of Timing Chart - -  Drvg 18
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Simon —  Operating Instructions

A. Running automatically with Tape

1. Turn all switohes up except the power switch.
2. Insert tape in the tape feed with at least one inch of blank tape before the first row 

of punohed holes.
J. Turn power switoh up. Maohine will start and tape will synchronise with stepper auto

matically.
4. If any "manual inserts" are in the tape, maohlne will stop at time 5 in the oyole, and 

shine alarm light* waiting for the manual inserts from the buttons. Press the cppro-
p priate buttons to insert the desired numbers. Then press "button input". Then press 

"step jog" twioe.

5* If any "programmed stops" are in the tape, maohine will stop at time 8 in the oyole.
To restart the maohine, push "Step Jog" button twioe. Do not move any switohes.

6. Tape stops at end of tape, and answer appears in the white lights of the output.

7. It is advisable to turn off the power switoh between tapes to olear all information 
out of the relays.

B. Running Manually Without Tape —  One Qyole of the Maohine

1. Turn all switohes down. The output lights will show the time position of the stepper 
in binary.

2. Jog the stepper to time 2; seleot receiving register by pushing the appropriate white 
buttons expressing the oode of the register. Then press "Button Input" (to transfer
from button relays intb the program relays).

3. Then jog stepper to time 5. Seleot the nunber or prooess and press the appropriate 
buttons. Press "Button Input" to transfer from the button relays into the input register. 
Note that time 5 may be blank, with no insert, when transferring a nunber from one 
register to another inside the maohine.

4. Then jog stepper to time 8.- Seleot sending register, and push the appropriate white 
buttons expressing its oode. Press button input. Note that time 8 may be blank if
inserting a nunber or operation into input register 1.

Botes, (l) If running with tape but step jogging manually , the automatic synchronising 
is not in oirouit.

(2) If a mistake is made inserting information into the buttons, the mistake 
oan be erased by pressing "button erase".

Drawing 19
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Wiring Diagram, Bov E —  Drug 20

Relayt El B E3 fl* E£ E6 £7
Terminal t • ' “

y> J5 J9 J13 J17 01-PU E2-3T EU-3T
3T E6-20 E6-30 E7-20 E7-30 Q113+ Fl-20 Fl-30
3C JU J 8 J12 J16 E2-2T EU-2T

20 J3 J7 J l l Jl$ E8-3T E1-3T
2T E6-2C E7-2C E7-3C T9 F1-2C F1-3C
2C

IT
10

J2 J10 J1U E8-2T

Eli-PU
]

E1-2T E3-2T

P A3 A3 A3 a;
U T2 T2 T2 { T,

(E5-1T)

E8 §9 E10 m E12 EL3
30 F3-3T K2? X2? K2?
3T Ê -20 06-PU 08-PU H2-PU
3C F3-2T

20 F2-3T Q2-PU K2U K2U K2U
2T ES-2C Q11U4* 05-pu G7-PU Hl-PU
2C F2-2T

IT T2 T2 Kh K5 K6
10 D12-PTT Syno Alarm Til Til Til

P Ah aU T2 Kli K5 K6
U T2 T2 G9-1T T2 T2 T2

ml! E15 EL6 E17 El8 E19
30 12? S2? K2? 12? 12? k2?
3T HU-PU H6-PU H8-PU H13-P0 P9-PU Pllt-I
3C

20 K2li K2U K2U K2li K2U K2li
2T H3-PU H5-PU H7-PU N9-PU N16-PD P12-I
2C

IT K'7 E8 K9 K10 m n 2
10 Til Til Til Til Til T il

P K7 K8 K 9 n o ELI n 2
U T2 T2 T2 T2 T2 T2

Wiring Diagram, Row E — Drwg 20



Wiring Diagram, t o *  P —  Drag 21

8-105(22-D21

Relay:
Tendnal

FI F2 22
' 3<5 E7-3T F8-2T F10-2T

3T F6-20 E8-20 E8-30
3C E7-2T F7-3T F9-3T

20 B6- 3T F7-2T F9-2T
2T- F6-2C B8-2C E8-3C
2C E6-2T F6-3T F8-3T

IT
10

P A$ Ag A5
D T2 T2 T2

FU £  26 n

N13-2T:N9-2T P12-2T
F2-2C F2-3C
01»2T 0g-2T

G3-PU F1-3T N1-2T
Qllg+ CL F2-20

T2
D12-PU

F1-2T H1-2T|H2-2T

Ag A6 A6
T2 T2 T2

JO
F8

N16-2Tj>9-2T
12

P15-2T
F10

a £7v
F ll F12 n k

3T F3-2C F3-3C Q116+
3C Q3-2T 07-2T

20 Ng-2T N3-2T N7-2T
2T F2-30 F3-20 F3-30 Gg-IT 07-1T H1-1T H3-1T
20 Hg-2T H3-2T H7-2T T1 Tl T1 T1

IT T2
10 D12-PU

P A6 a6 A6 KU Ig K6 K7
u T2 T2 T2 H17-10 H17-20 H17-30 ffl.8-10

30
Fig F16 F i l F18 F19

✓v
3T
3C

20
2T IS-1T H7-1T N9-1T N16-1T:P9-1T P12-10
2C T1 T1 T1 T1 T1

IT
10

P K8 K9 KlO ELI EL2
U H18-20 H18-30 H19-10 H19-20 H19-30

Wiring Diagram, Row F — Drwg 21



8^105(22-022
Wiring Diagram, Row 0 — Drwg 22

Relay: 01 02 03 q|* g£ 06 07
Terminal 1 —  —  —  _
“ ~ * T “

3T
3C

20 Q1 Q17 Q2 Ql8 Q3 Q19 Q|*
2T P6-3C}02-2T 01-2T F8-3Cj GU-2T 03-2T F7-3C;06-2T 05-2T F9-3CsG8-2T
2C

IT G2-1T 01-1T;Q3-1T (02-lT>). (03-lT}| (F11-2T}) 05-1T (F12-2T
toU-iT; (010-2Tj (Q6-1T ( 08-lT

10 Gl-PU 02-PD 03-PU Oli-PO 05-PU 06-PU G7-PO

P J ^ - 30}1 (E9- 20}) (Fl*-20j) (FIO-3O1) EL1-2T E11-3T E12-2T
101-10 f [02-10 j \03-10 r [ OU-lOj

U T2 T2 T2 T2 T2 T2 T2

30
08 09 010 Oil 012

n s
3T P18-PU Nli-PU N6-PU
3C

20 Q20 010-PU K2i* K2U *2h
2T Q7-2T T5 GU-1T P15-PU N3-PR N5-PD
2C T1

IT 07-1T Q3U + 011-PU 012-PU 013-PD
10 08-PU KLO-PU Til Til Til

P K12-3T A7 09-20 011-1T}K13t K15} 012-1T K16}G13-1T
U T2 T2 T2 T2 T2 T2

01h 015 016 017 018 019
30
3T N8-PU
3C

20 K2U BB-l*0j 016-20 G15-20; 017-20 ( g16-205)  017-20;019-20 018-20
|018-20 f

2T N7-PU A3 Ali k$ A6 A7
2C

IT Qlli-PU G15-P 016-P 017-P 018-P 019-P
(017'
(019

10 T il TS-jch;016-10 Gl5-10jG17-10 0l6-10j0l8-10 (017-10}) 018-10
‘  -1 0  J

P KL7}01U-1T WB-10}G1£-1T WB-20}016-1T WB-30;G17-1T WB-U0;G18-1T WB-50;G19-1T
U T2 BB-3C|016-U Gl5-U;017-U Ql6-U;G18-U G17-U}Q19-U 018-U

Wiring Diagram, Row G — Drwg 22



Wiring Diagram, Row H —  Drvg 23

8-105(22-D23

Relay: ID. H2 HU H5 H6
Terminal:

— y r ~
3T
3C

20 05 Q21 06 022 07 023
2T F7-2Cj H2-2T H1-2T F9--2C}Hl|-2T H3-2T F8-2C;H6-2T H5-2T
2C

IT F13-2Tj H2-1T HI-IT Fill-•2T;Hl|-lT H3-1T F1$-2T;H6-1T I&-1T
10 Hl-PD H2-PU H3-PU Hli-PU H5-PU H6-PU

P E13-2Tj H1-10 CE13-3T;) !CeUi—2Ts) (ELli-3T:\ f e - 2 T j ) (EL5-3T
(H2-10 ;  ,[H3-10 /  (Hli-10 J H5-10 j (H6-10

U T2 T2 T2 T2 T2 T2

H8 H9 H10 Hii H12
30 n5^5o N?-36
3T WL-3 WL-1 Nl-10
3C TL-34 TL-1 T1

20 Q2U N6-30 N8-30
2T H7-2T WL-U WL-2 P15-10 N3-10
2C TL-U TL-2 T1 T1

IT H7-1T WL-5
10 H8-PU NU-30

P EL6-3Tj H8-10 (tS-ITRj) H9-P K13 K15
iHIO-P {

U T2 T1 T1 H16-20 H16-30

Hlti m$ H16 HL7 HL8
30 mUlpu H12-PU F13-PU Fl£j?U
3T T2 T2 T2 T2
3C

20 H13-PU Hll-PU F12-PU Fl£-PU
2T N7-10 T2 T2 T2 T2
2C T1

IT T2 T2
10 Fll-PU Flli-PU

P K17 Till Till Till Till
U H15-30 T2 T2 T2 T2

Wiring Diagram, Row H —  Drwg 23

H7

Q8
F10-2Cj H8-2T

Fl6-2T;H8-1T
H7-PU

i) (ei6- 2Tj)
f (H7-10 I  

T2

m

N5-10
T1

K16

m.5-20

ID-9
F19-PU

T2

F18-PU
T2

T2
F17-PU

Till
T2



8-105 (22-D2I*

Wiring Diagram, Row N — Drug 2li

Relay:
Terminal:

30
3T
3C

20

N1

013
2T • F7-20jN2-2T 
2C

IT Nl-PU

10 N2-10jHll-3T

P (P19-2T}
)N1-1T 

U T2

N2

Q29

H9-10
T1

Oil*

Nil

Q30

& N6 NT

H9-30 H9-20 KLO-30
T1 T1 T2

Q35 031 016
N1-2T F9-20jNU-2T N>2T F8-20|N6-2T N5-2T F10-20; N8-2T

N2-PU

Nl-10

N3-1T {KL3-2T}) N5-1T Hlli-2T}N8-1T
(N6-1T J

NU-PU N5-PU N6-PU N7-PU

jPl8-3Tj?/oi2-2T£ J012-3T^ (01>2T^ (oi3-3Tj) fQlii-2T;)
(N2-1T j (N3-10 ; LnU-10 7  {n5-10 } {n6-10 / [N7-10 )

H12-2T;) 
.Nil-IT S 
N3-PD

30
3T
3C

20
2T

2C

IT

10

P

U

N8 N9
Hl0^2O Nl5^3T

T1 P9-3CjP10-20

Q32 Q9
N7-2T F6-30;N13-2T

N7-1T

N8 -PU

Coiii-3T0 
[N8-10 j

(F17-2T;? 
[N10-IT J 

PU

-2Tj) 
-PU f

N9-PU

(EL7-
"\N10

T2

N10 Nil
NlB^?T niEC5t 

Til P10-3C;Pll-20 
N17-3T

N17-2T Nlii-3T}Pl6-30
(P9-30;)
(P10- 2C)

N16-30

(N9-1T;)
IN11-1T) 
N10-PU

(N9-PU}]
|Nll-PUr

T2

Til 

N1U-2T

I
Nio-: 
N12 
T2

-IT;) 
-IT \  
-PU

I-PU}) 
-PU f

N10-] 
N12- 
Nll-PU

N12

P13-20
T il

P10^2T
Til

P9-3T

0#
N9-2T

(N11-1T;) (N12-1T;)
j N13-1T J |Nlii-lTj
N12-PU

Nll-PU

T2

N13-PU

(H7-3T|)
\ Nlli-PU/ 

T2

30
3T
3C

20
2T
2C

Nlli

Nil-20 
NlU-20

Nlli-3C;Pl5-30
N11-2C

IT N13-1T;N15-1T 

10 Nlli-PU

P

U T2

D iaili;

(N13-PU;)
]ni5 -pu f

N15
PT2I30

Til

P11-2T
Til

P10-3T

Nlli-1T

N15-PU

Nlli-PU

T2

N16
NT7̂ 2C
N10-2C
N9-30

010
F8-30

N17
Nl8-2^FL6-3C

N10-3C

N10-20
N16-30jP15-3C

N18 N19

Nll-30
P11-2C;P17-2C

Fl8-2T;N17-1T (N16-1T;)
(N18-1T f 

N16-PU N17-PU

NlO-30
N17-30

/N17-1T;) 
[N19-1T j  
N18-PU

(K18-2T;) (N16-PU;) (N17-PU})
JN17-PU \ JN18-PU/ (N19-PUj

T2 T2 T2

Wiring Diagram, Row N —  Din*; 2V

UNIVERSITY OF MICHIGAN

P13-2C
Til

N18-1T

N19-PU

N18-PU

T2



8-105(22-1)25

Wiring Diagram, Row P —  Drwg 25

lay: PI
r a in a l :

30
3T
3C

20
2T
2C

IT
10

P
TT

P2 P6 YL

30
3T
3c

20
2T
2C

IT

10

P

TJ

30
3T
3C

p8 S2
N10-2T;P10-2C

N13-3C
N9-3T}P10-20

Q26
F8-30

Fl8-2T;P10-1T

P9-PU

P10

N 1 5 -2 C 
fNll-3Tl'| 
(PH-20 |

P9-3C
N 1 3 - 3 0

P9-30jN10-2T

(P9-lTj)
(pil-lTJ

P10-PU

JE18-3T i l (P9-PU;1
(P10-PTJ 5 (Pll-PIjf

2 0  Q2 7

2T P12-2T;F7-3° 

2C

IT P13-1T 

10 Pllt-PU 

P E19-3T 

U T2

T2 

P15
NlIi-20
P18-3C

N17-2C

Q2
fF9-30i)
(P18-2TJ

Hll-2TiPl6-lT

P15-PH

Gll-2T;Pl6-PTJ

T2

T2

Pl6

Nll-20
F19-2C
N17-30

P12-3T
P18-30

JP15-1T*) 
IPI^-IT ) 
Plb-PU

(P15-PU;) 
(P17-PU ) 

T2

P11 
P12-3C 
Til

P12
N15-30
P16-20
Pll-30

PI!

P10-3CJFH-3T Qll 
115-20 Plit-2T 
N18-3C

N12-20 
P17-20 
N19-20

P10-1T P9-2TjP13-1T P12-lTjPlU-lT

Pll-PTT P12-PT7 PI3 -PU

P10-PTJ (E19-2T)] 
(P13-PTI |

P12-PU

T2 T2 T2

P17 P18
P16-2T
N2-PTJ
P15-3T

P19

P13-2T 0 2 8 P17-2T
P19-20 P15-2T Nl-PTJ

N18-3C P 1 6 -3 T

(Pl6-1T;1 (PI7 -IT1) 
(P18-1T ) (P19-1T 1

P18-1T

P17-PU P18-PU P19-PU

Pl6 -Ptj Gll-3T;P19-PTI P18-PTT 

T2 T2 T2

Wiring Diagram, Row p —  Drwg- Drwg 25
UNIVERSITY OF MICHIGAN



ADDITION COMPUTER WITH CARRY (22-D26

PROPOSED LOGICAL AND - l(lst binary plaoe)
September 16, 1 9 5 0

8- 105(21-1

c K l( ')

CRXCO
CetMuM*

C M  
ADD CAftffV 
CONTACTS

ri
IŜ fO-3

“̂1

N n-s
f

■K -

Q

PI-2

c

«i
j
<

si
C
J

2® o ^
-a- <i <34 **

(£. ' «
O «? «  °

^  %•
_ , ... Original from

Dr.wl-nq.1 ,fERsrrY 0 F MICHIGAN

aOk
<*L



NEGATION COMPUTER WITH CARRY

(ALSO 3’S COMPLEMENT AND LOGICAL NOT)

8-105(21-2
(22-D27

September l6, 195°

Negation i t  It's complement 
Negation with carry  i s  3*s complement
Negation with carry  is  also brought out as 3 ’ s complement with oode 00100* th is  i s  

also LOGICAL NOT in  eaoh of 1st and 2nd d ig its
Drawing 27



GREATER THAN COMPUTER

8- 105(21-3
(22-D28

PROPOSED LOGICAL AND (2nd binary plaee)
September i£ #

T w

2
c V0

O

til
I-
uiQC

a
rtii/to
Q_
oQC

1950

Drawing 28



SEIECTION COMPUTER 

ALSO 3'S COMPLEMENT AND LOGICAL HOT 

LOGICAL OK

8- 105(21-U
(22-D29

September l 6f 1930

co Si'. 9//<? jso

Drawing 29



£Q*<C
O
«Q

ADD CARRY CIRCUITS

00 Jiii ui

h  -*

8-105(21-5
( 22-D30

September 16, 1950

T *

Drawing JO



T
iH

c*
 

_ 
T

iM
e.

^
 

X
 

 
*—

7
“N

---
---

• 
le

v
e

ls

NEGATION CARRY CIBCUITS

Qtoft
Y

< iS -i

T /

or
Or
<C
U
y*u/

S o p tm b o r  1 6 , 1990

8- 105(21-6
(22-D31

CIS-/

A/£fe A U & -C ft$ R /  
ftei-M c t o  

C lS "

T  I

r t#  17  
W f s - a

> » 4 -»

T x

Drcaiag 31



CE U 4 )AUD c e  1*(8 )CIRCUITS

8- 105(21-7
(22-192

T i H e S  *
l e v e l  s

S ep tem b er 16t I 950
E ftu  

+■—   o»*M

Drawing 32



CR h — CONTACTS

' Ch

Z  *> *>
Q» V
CM— 7

/
CM

Tt
u

n
x>

9b

m
o* \ <

iu>

f\
50

-\k
~D 
• = *
<»

Q ^
W 5
VJI H

i

OQ

-D 

i

-̂ U.

I

£
§-:

JE
i

-oCQ-l0»

' t

j:

rt
j:
t

" t

IT

Tn

St

T>
U»I
N>t
£iu>n

8-105(21-8
(22-D33

September l6, 1950

ADD 2 NO CARRY 
P2-3C

CRL

ADD 2 VCARRY

Fi t T
LOGICAL AND * 

(PROPOSED) 
KEG 2 NO CARRYeH&
NEG Tl/CARRY 

C1U-3T
CRZ

3C0HP2(L0G NOT 2)
ClU-30
cftZ

LOGICAL OR 2 
(PROPOSED)

SEL 2

SPARE
ADD 1 10 CARRY 

P1-2C
CS(o

LOG AND
  1 NO CARRY

4-20 
eft*

KEG 1 W/CARRY 
C1U-2T cft?:

^NOT^/ciijSEo
GREATER THAN

LOGICAL OR 1 
SSL 1

SPAKE

cRZ

f»ioCrt-
1104

Drawing 33Wl UNIVERSITY OF MICHIGAN




