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Relay contacts - normally open
Relay contacts - normally closed
Front panel toggle switch

Front panel pushbutton switch

Capacitor

-

« Reverse EMF clamp diodes are installed on each relay coil.

« This design is based on Radio Electronics articles from 1950 Oct to
1951 Apr, with some new design aspects.

+ 2006 Sep: Drawn / bhilpert.
2014 Sep: Minor updates / bh.



Q

IS

A |
LYY

xrﬁ?; %m J %oz %m J %04
0oF 09== == =)= p——

/
n@1 nQd2
- reset dst
- reset ERx -reset IR &C
02 04 25
- dst decode to - halt check -load IR - CY->CY_1 - enable src
latch ERx
IT.IT.1 o 1
o1 04 o7 06
EZI ESI 081. 29
QIE (IS}
- input enable - tape step
TIMING
............................................... B e e e e e T
'
POWER ' TAPE and
SUPPLY ' FRONT PANEL hd
Power supply ! INPUT QIE T
component values ' T
?A  POWER as appropriate for i MANIN IN}’SUT _El
relays ' TP/SW
' HALT 52
1
1]
: ! £ _L _L 1 .L PAPER TAPE
\ ! PTIZE PT2== PT4== PI8== P C== iRl
B : Y 2 x s?
'
: TAPE MAN,
' STEP LOAD e
! H
all relay coils : i
' TAPE MANIN PR_1 PR_2 PR_4 PR_8 PR_C
' STEP
|| '
1 = = = = = = =
1
1l
ll
e et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ieeieeeooo--
: INPUT Y
, REGISTER ,35*
:
: @2 PR_C % %
'
!
PR_2 PR_4 PR_8
' 'I' 'I'
.
.
I
' |R1 1 |R1 2 |R2 1 |R2 2

Simon 2006E

Section: Power Supply, Timing & Input
Page: 2 Printed: 2014 Sep 9




o2

K<l

DESTINATION
SELECTION
DECODER

PR_8

PR_4

PR_2

PR_1

DESTINATION
SELECT

cannot
copy into
IR1 or IR2

cannot

copy into

CR5

_=_T__L
T 7 T
_L__: _L__E J.__E
\%"Ejma %"EERM \%"Ejms

SOURCE
SELECTION
DECODER

REGISTERS
SOURCE

cannot
copy from
CR4

ER11

REGISTERS
DESTINATION

LATCH11

to
CR5&CY_1
inALU

Simon 2006E

Section: Registers
Page: 3 Printed: 2014 Sep 9

CR4
see
at left




FUNCTION o8
SELECTION . ;
DECODER ER11 ‘
T . OR :
IR2_1 L CR2_1 -4 L O L
ﬁ ; CRI_1----- = |
IR1_2 ' ‘
T ul ul ; ! 2
IR1_1 - 5% = >3 = >3 ! ‘
0-aDD  [1-NEG  |2-GT 3-SEL  [|4-AND 5-NOT  [6-OR ‘
8-ADC  [9-NGC ' NOT
ORI <neve- i %
n2
AND
CR2_{ <-emnem f CR2.2 e v L
ORI ereeee z %
2
CR3_1 3¢ # , SEL
CR2.2 %l
‘ 2 l
) GT ;
CR2_1 ~=nnnmv f . CR22 - ﬁ
CR1_1 commmeme ! CR12-e--
B T ’
NEG, NGC
Lo L] ’ '
CY15F T . camyi | camy? ' D'_
' not-carry 1 ¢ not-carry 2 ] ' M_
CRI_1 - ;:J- = . CRi2 %% ................ E S -
f T ' w2 T
; ADD, ADC
L L ‘ .
CY_15¢ T oyt ¢ cany2 i H—{
+ not-carry 1 ] + not-carry 2 ] \ M"
| CRet S¥f.m=.gH.m=... g o | CR22-3 :
07'1 LATCH11* ‘ 7 ' 7
IR2_2 © CRITreeev . - =3 CR1_2 <<~
oy - : ;
: LATCH11* LATCH11* *
||cv,1 . .

intobit1 ! + frombit1 » from bit 1 4 + frombit2 + frombit2
Section: ALU ; ' . :

Page: 4 Printed: 2014 Sep 9

; : ' %"6}151 : ' %"'CJ%Z '
Simon 2006E carry ! bit 1 . notcarry . carry ; bit 2 . not-cary | carry il .




ALU Function Truth Tables Switch Types & Contacts Tally Relay Contacts Tally

ADC CYin CR1_b CR2_b| CYout CR5_b [ switch Form N.O. N.C. D.T. Poles Relay N.O. N.C. D.T. |Poles 4PDT 2PDT| |Relay N.O. N.C. D.T. |Poles 4PDT 2PDT
for 0 0 0 0 0 1 toggle 1 - - 1 (4] - - 2 2 0 1 IR1_1 2 1 3 6 1 1
each 0 0 1 1 0 2 toggle 1 - - 1 Da 1 2 - 3 1 0 IR1_2 2 - 2 4 1 0
bit 0 1 0 1 0 4 toggle 1 - - 1 @b 3 - 1 4 1 0 IR2_1 2 - 1 3 1 0

b=1,2 0 1 1 0 1 8 toggle 1 - - 1 20 2 1 1 4 1 0 IR2_2 3 - - 3 1 0

1 0 0 1 0 16 toggle 1 - - 1 @1 2 1 1 4 1 0 SR1_1 2 - - 2 0 1
1 0 1 0 1 MAN LOAD momentary 1 - - 1 @2 2 1 1 4 1 0 SR1_2 2 - - 2 0 1
1 1 0 0 1 INPUT T/M toggle - - 1 1 a3 2 1 1 4 1 0 SR2_1 2 - - 2 0 1
1 1 1 1 1 TAPE A/M toggle 1 - - 1 a4 2 1 1 4 1 0 SR2_2 2 - - 2 0 1
TAPE STEP momentary 1 - - 1 a5 2 1 1 4 1 0 SR3_1 2 - - 2 0 1
NGC CY_1 CR1_2 CR1_1 CY CRS5_2 CR5_1 TIME A/M toggle 1 - - 1 a6 2 1 1 4 1 0 SR3_2 2 - - 2 0 1
0 0 0 0 0 0 TIME STEP momentary 1 - - 1 a7 2 1 1 4 1 0 SR4_1 2 - - 2 0 1
0 0 1 1 1 1 POWER toggle 1 - - 1 @8 2 1 1 4 1 0 SR4_2 2 - - 2 0 1
0 1 0 1 1 0 29 2 1 1 4 1 0 SR5_1 2 - - 2 0 1
0 1 1 1 0 1 HALT 1 - 1 2 0 1 SR5_2 2 - 2 0 1
1 0 0 1 1 1 SR6_1 2 - - 2 0 1
1 0 1 1 1 0 SR6_2 2 - - 2 0 1
1 1 0 1 0 1 R ER2 3 1 - 4 1 0 CR1_1 4 1 3 8 2 0
1 1 1 1 0 0 Diodes Tally ER3 3 1 - 4 1 0o ||riZ2 2 1 5 8 2 0
[section Count ER4 3 1 - 4 1 0 CR2_1 7 3 2 12 3 0
GT CR1_2 CR1_1 CR2_ CR2_1|CR5_1 input 1 ERS 3 1 - 4 1 0 CR2_2 7 3 3 13 3 1
0 0 X X 0 IR 5 ER6 3 1 - 4 1 0 CR3_1 2 - 1 3 1 0
0 1 0 0 1 dst decoder 1 ER7 3 1 - 4 1 0 CR3_2 2 - - 2 0 1
0 1 0 1 0 main bus 30 ER8 3 1 - 4 1 0 CR5_1 2 - - 2 0 1
0 1 1 X 0 reg reset 13 ER9 3 1 - 4 1 0 CR5_2 2 - - 2 0 1
1 X 0 X 1 ALU carry 1 1 ER10 3 1 - 4 1 0 Cy_1 1 - 2 3 1 0
1 0 1 X 0 ALU bit 1 10 ER11 2 1 - 3 1 0 CcY 1 1 2 0 1
1 1 1 0 1 ALU bit 2 11 nCY - 1 - 1 0 1
1 1 1 1 0 ALU carry 4 ER13 3 1 - 4 1 0 OR1_1 2 - - 2 0 1
Total 86 ER14 3 1 - 4 1 0 OR1_2 2 - - 2 0 1
ER15 3 1 - 4 1 0 OR2_1 2 - - 2 0 1
PR_1 2 1 13 16 4 0 OR2_2 2 - - 2 0 1
PR_2 2 - 7 9 2 1 OR3_1 2 - - 2 0 1
PR_4 1 - 4 5 1 1 OR3_2 2 - - 2 0 1
PR_8 1 - 2 3 1 0
PR_C 1 1 - 2 0 1
MANIN 2 - - 2 0 1
33 33 6 33 16 25
Functional Relays: 66
4PDT 2PDT
Physical Relays: 80 49 31
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