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Preface

This manual, Form Y31-0168, contains the supplementary
diagrams for the IBM 2540 Card Read-Punch (engineering
change 811885 and higher). The page numbering and dia-
gram organization are the same as that of the 2540 diagrams
previously released in loose-leaf form.

Also included in this manual is information for attaching
the 2540 Card Read-Punch directly to the System/360
Model 25. Both the 2025 Integrated Attachment and the
2821 Attachment information are included.

For theory of operation and maintenance of the 2540
Card Read-Punch, refer to the following:

IBM 2540 Card Read-Punch, Field Engineering Theory of

Operation, Form Y31-0081.
IBM 2540 Card Read-Punch, Field Engineering Maintenance
Manual, Form Y31-0082.

RESTRICTED DISTRIBUTION: This publication is intended for use by IBM personnel
only and may not be made available to others without the approval of local IBM manage-
ment.

Second Edition

This is a major revision of, and obsoletes, Y31-0168-0. This revision provides information for
attaching the 2540 Card Read-Punch directly to the System/360 Model 25. Changes are
continually made to the specifications herein; any such changes will be reported in subsequent
revisions or FE Supplements.

A form for readers’ comments is provided at the back of this publication. If the form
has been removed, comments may be addressed to IBM Corporation, Product Publications,
Department 245, Rochester, Minnesota 55901.
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FROM
ATTACHMENT
UNIT
POWER ON
RESET
12.11.53
POWER ON RESET -- READER
TR
SET READER IST BRUSH IST BRUSH 2ND BRUSH 2ND BRUSH READ FEED BRUSH END OF RUNOU ESETS
READ LOCK READY DELAY LATCH LATCH DELAY STOP STATION GATE FILE
LATCH LATCH LATCH LATCH LATCH LATCH LATCH
11.50.33 11.50.30 11.50.31 11.50.31 11.50.31 11.50.31 11.50.33 11.50.31 11.50.37
PCH FEED CE AID LITES
PUNCH 11.60.40
PCH READ LATCH
NOT_PUNCH HOPPER A 11.60.4) .1
NOT THROAT STATION PUNCH PCH CLUTCH ERROR LATCH
POWER ON RESET -- PUNCH NOT THROAT DELAY RUNOUT vl F1.60.42.1
NO CARDS NOT DIE STATION RESET POWER ON RESET | PCH FEED STOP LATCH
IN FEED 5
NOT DIE DELAY 11.60 .44,
NOT PCH CHK STATION PFR END OF FILE
SET PUNCH THROAT THROAT PCH CHECK STACKER STACKER DIE STATION PFR_END EXCEPTION PUNCH NOT PCH CHK DELAY 11.60.49.1
PUNCH LOCK READY STATION STATION STATION STATION STATION DELAY OF FILE GATE FEED NOT PCH FEED CYCLE
LATCH LATCH DLY LATCH LATCH DLY LATCH LATCH GATE LATCH LATCH LATCH LATCH STOP LATCH
11.60.45 11.60.41 11.60.43 11.60.43 11.60.43 11.60.43 11.60.43 11.60.43 11.60. 49 11.60.49 11.60. 44 11.60.43.1
FROM
ATTACHMENT
UNIT
MACHI NE
RESET
12.11.53
READ
READER NOT READ HOPPER A RD FEED CE AID LITES
NOT_IST BR LATCH READER 11.60.40.1
NO CARDS NOT IST BR DELAY RUNOUT
R RNay RD CLUTCH ERROR LATCH
NOT 2ND BR LATCH 11.50.32.1
READ READ READ RD CLUTCH READ 51-80 51 coL NOT 2ND BL DELAY _POWER ON RESET | RD FEED STOP LATCH
NPRO CLUTCH CLUTCH TRIP TIME ROW BIT STACK LATCH T1.50.33.1
LATCH GATE LATCH LATCH LATCH RESET CTRL. LATCH
11.50.37 11.50.32 11.50.32 11.50.35 12.11.59.1 11.50.39 12.11 59.1 1150314 END OF FILE LATCH
(SET ON) 11.50.37.1
UNIT EXCEPTION GATE
12.11.85.1
PUNCH
PUNCH PUNCH PUNCH BRUSH PUNCH REMEMBER
CLUTCH CLUTCH NPRO IMPUL SE ROW BIT STOP
GATE LATCH LATCH LATCH GATE LATCH RESET LATCH
11.60.42 11.60.42 11.60.41.1 11.60.47 12.11.59.1 11.60.45
(SET ON

Diagram 81. Reset Logic
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o
READ FEED

DELAY ACTIVE WITH INPUT
AND HOLDS MOTOR RUNMING
FOR APPROXIMATELY 40 SEC,

DLY SET

READ STOP

PUNCH
STOP S
SW .‘

-l2v

SERIES
COVER
INTLKS

COVERS OPEN OR
STOP ON OVRD

(8545)

RELAY DRIVER CARD

RD MOTOR

-12V 1S REQUIRED ON THIS
LINE TO OPERATE THE RD MOTOR

COVERS OPEN
(ARD_CLUTCH GATE 30-60 SEC
oLY A 0 <> A RELAY DRIVE
~Ff — (2 NOT NPRO LATCH 3 DM
(83DA) NOT COMB STOP @ NPRO NOT RD LOCK | q
(83D4)
11.50.32.1 11.50.32.1 P LATCH 1S SET AFTER 500 MS IF
VOI1DS STOPPING MOTOR HOPPER WAS NEVER EMPTY OR AFTER
R SYOMS AFTER UNDER FULL LOAD WHEN 5 SEC IF HOPPER WAS EMPTY
oTE ST READ FEED CMMD 1S UP
OVERRIDE RESET 5 sEC
LY 5 SEC DLY \
o
T RD FEED GATE RO CLUTCH b cLutch
P % (8307) ; MAGNET DRIVE
RD'STOP 5 — L= (8402)
PREVENTS
OVERRIDING RO START |
5 SEC DLY 11.50.32.1
AFTER NPRO 11.50.32.1 50.3
DEPRESSION OF THE STOP KEY 500 MS
DUMPS DELAY AND CAUSES CLUTCH oLY A
T0 DISENGAGE FOR 500 MS BT
ELIMINATING STARTS AND STOPS ~——\ RD DLY RESET
UNDER LOAD CONDITIONS CLUTCH GATE_SET RD CLUTCH GATE <
L (8385)
-FL— NOT
RL 342 [y RD_cLuTCH GATE
’_ (83A2)
RD START SW o 7 I RESETS RD FEED 11.50.32.1
FILE RUN IN GATE WHEN MOTOR
NPRO (83D4) COMB STOP | HOPPER EMPTY STOPS
0
RD START SW ™2 J_NPRO @i{ (8384) @1 5 _SEC DLY E) NPRO CLUTCH
JOGGLE GATE OPEN TRIP TIME
HOPPER EMPTY 11.50.33.1
((3252; -NN%$ ngPOEOﬁ?LE R NOT FILE RUN IN (83c3)
NPRO LATCH ES?E?
(84A2) ) RC 263
JOGGLE GATE CLOSED _ALT CLUTCH | 11.50.35.1
RD START SW (8483) NOT BLOCK PROCESS
READ FEED FROM ATTACH-
MENT UNIT
(83B6) RD READY
A 0

Diagram 82. Start and Run (Read)

2540 OFF LINE

RUN IN

HOPPER EMPTY

(3 _NPRO

(8304) COMB STOP

11.50.32.1
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2 ] 3 I 4 | 5 | 6 | 7
2ND BR STA
SET
CARD UNDER 2ND RD STA CELL RL 12-30-48
2ND BR STA A | 2D BR DLY
(82C7)__NOT RD CLUTCH GATE 2ND BR DLY
— FL— — —
RL 66-8k-102 NOT 2ND BR STA "
PREVENTS SET OF
LATCH WHILE SOLAR 11.50.31.1 RL 12-30-48 11.50.31.1
CELL BULB IS WARMING
UP_AFTER POWER ON CONDITIONS WHICH WILL STOP
MACHINE AND RESET READY AFTER
RDR FEED COMMAND DROPS
(84A5) READ FEED STOP
(86B4) STOP COND BLOCK READY SET
RD_STOP SW RD STOP DLY

51 COL STK SW (FEATURE

NORMAL PROCESS STOP:
LAST CARD LEAVING HOPPER STOPS
MACHINE, UNLESS UNDER END OF

FILE CONTROL; THEN STOP OCCURS
AFTER UNIT EXCEPTION GOES DOWN

RD START SW

2ND_BR DLY OR RUNOUT P~
(D> NOT END OF FILE
NOT UNIT EXCEPTION

NOT READ HOPPER
(82Ch) NOT FILE RUN IN

RD STOP DLY

11.50.33.1

(82€3) RD_NPRO

2821 RD READY TURN OFF
JOGGLE GATE OPEN

P o) COMBINATION STOP

POWER ON RESET ]

COVERS OPEN OR STOP ON OVRD

COMBINATION STOP {3%23 o
(82¢3)

’

RD_START SW

RD LOCK

RD LOCK NOT RDR FEED CMND
4

}1.50.33.1

iy

RESET
READY

(82C4) NOT FILE RUN IN

RD READY

(82C7) RD CLUTCH GATE

ALLOWS READY TO BE
SET ONLY WHEN A FEED
CYCLE 1S COMPLETE

AFTER RUN IN

{ATTACHMENT UNIT)

NOT RD LOCK (82Bk)

DELAYED RD LOCK SET

Y

Diagram 83. Ready (Read)

(82C4) NOT FILE RUN IN

11.50.30.1

SET END OF FILE SW

RD_STOP SW
UNIT_EXCEPTION

READY UP WITH 3RD
CLUTCH CYCLE

{ RD READY (82DL) p

END OF FILE

END OF FILE

END OF FILE (82€2)

—FL—

(ATTACHMENT UNIT)

@‘ NOT RD READY

ROR_RUNOUT RESET

11.50.37.1

\ o\ JLUNIT EXCEPTION GATE
ROR RUNOUT RESET
12.11.85.1
2ND BR STADLY OR RUNOUT] A | 400 UNIT EXCEPTION GATE
NOT ST STA DLY
(8286) RD_FEED GATE
11.50.37.1
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[ I 3 I 4 ] 5 i 6 ]
FRONT PANEL
LIGHTS
FEED STOP
SAMPLE
RL 342 RL 260
4 INVALID A O READ FEED
2ND BR STA | READ FEED
READ FEED [2671) BLOCK PROCESS . D FEED STOP (8383)
— — READ F TOP
(ATTACHMENT UNIT) .
—FfL- — — FL— — -
NOT READ FEED RDR_RUNOUT RESET X E%Gmg
(82C3) RDR_NPRO LATCH NOT_BLOCK PROCESS (8204)
11.50.33.1 11.50.33.1 FNP LITE DRIVER @
r——--- - - - - = = o 11.50.33.1
1 ! INVAL 1D
1 | READ FEED
INDICATES THAT A MECHANICAL CYCLE ! |
WAS COMPLETED WITHOUT THE ELECTRICAL L_AAA )
CYCLE BEING COMPLETED ! |
I
1
| -6V :
T TG T T A VALIDITY
FNP_LITE DRIVER g P ORE AN ORE - FNP LITE DRIVER . @
Tt GRS U=
\ l 28D BR — BIT IN ROWS !-7 ) |
| : STA ERROR ! :
NO CARD AT 2ND 2-210 ! !
BR STA AT TEST TIME T:Tlik m'.v Coren A O | AN | VALIDITY CHECK ' :
l
NO CARD AT 2ND BR STA i h (ATTACHMENT UNIT) !
| I
-6V : x‘ @ I
L. - ¥ ___ _J
11.60.50.1 12.11.87.1
FROM
ATTACHMENT UNIT
8 READ CHECK
FNP LITE DRIVER @ HOLE COUNT, PARITY, . FNP LITE DRIVER
I ) TRANSLATE OR ADDRES r———=- - =—-=
| I 2ND BR ECK I [
| | STA JAM ‘ P 1
JAM CONDITION: RL 120 ! : 2 I
CARD SHOULD NOT BE AT A — VW ) 0 : !
2ND BR STA AT TEST TIME CARD AT ZND BR STA | i (D RD_CLUTCH ERROR LATCHED \ :
1 i ! |
1 -6V 1
L 1 LTI I (R |
11.60.40.t 12,11.87.1
CLUTCH ERROR -6V o
LATCHED
ro cLutcn O
ERROR LATCHED c 6.3V RMS
ROR _RUNOUT RESET AC SUPPLY
FNP LITE DRIVER
! rFm—————
REM READ 11.50.32.1 1 N
CLUTCH CMND SAMPLE ! Roi%g;cu 11.08.07.0
|
(82B7) RD CLUTCH
\ |
A - O— | MM
RL _192-210 \
MECHANICAL CLUTCH CYCLE :_ 11.60.40. 1 H
17.50.32.1 WAS TAKEN WITHOUT AN - T T T == -
2038 ELECTRICAL COMMAND NOT_RDR RUNOUT RESET [~ —
11.50.31.1

Diagram 84. Error-Check Analysis (Read)
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(D __NOT PFR EOF LATCH

PCH NPRO %

NO CARDS !N HOPPER

NPRO LATCH

(8684) NOT STOP COND

(87E5) NGO _JAM UNDER PUNCH UNIT

CARDS N HOPPER
NOY PCH CHK DLY

o

RESET 11.60.41.1

COVER OPEN

PUNCH FEED (ATTACH-

MENT UNIT)

RESET 500 MS AFTER
MOTOR STARTS

PCH NPRO LATCH (860‘0)$

COVERS OPEN OR
(82A5) STOP ON OVRD

=12V IS REQUIRED ON THIS
LINE TO OPERATE THE PCH
MOTOR RELAY DRIVER CARD

{86D6) WOT PCH LOCK

/s

PCH MOTOR
RELAY DRIVE

TO ALLOW MOTOR TO
COME UP TO SPEED
BEFORE PROCESSING

PUNCH FEED
(ATTACHMENT UNIT) A
(86A6) PUNCH READY A
A

A
DLY ACTIVE WITH INPUT AND
HOLDS MOTOR RUNNING FOR
APPROX IMATELY 40 SEC
peLAY ser  OpoSEC
DLY
A A
CFe - @ _NoT_NPRO_LATCH .
(86D6) NOT COMB PCH STOP I
PUNCH NPRO |
11.60.42.1
NOTE: SET
OVERRIDE RESET,
DEPRESSION OF STOP KEY DUMPS
DLY AND CAUSES CLUTCH TO DISENGAGE
FOR 500 MS ELIMINATING STARTS AND
STOPS UNDER LOAD CONDITIONS 500 Ms
oLY

PUNCH CLUTCH

PL_PULSE 285

— —Fl —

PL PULSE 347

PCH DLY RESET

PC EMITTER
PULSE

PUNCH CLUTCH SET

GATE

PCH START DLY (86Ak)

RESETS EOF WHENEVER A
NON-PFR COMMAND 1S
ISSUED AFTER RUN-IN

(B86C6) NOT PCH RESTART GATE

END OF FILE SWITCH

END OF
FILE LATCH

PUNCH STOP SW

O

PUNCH CLUTCH
LATCH

(86Ak4)

60.42.1

é PUNCH NPRO

2540 OFF L'NE (SWITCH)

CARDS IN PCH HOPPER

]
o

PCH RUN-IN
LATCH

RUN-IN LATCH

PUNCH RUNOUT RESET

(8686)

CARD AT PCH CHK STA

[ woT Pon RUN-1N LATCH o

(86B7) ___ 2 CARD RUN-IN

11.60.42.,1

Diagram 85. Start and Run (Punch)

11.60.42.1

PL PULSE 347

NOT PCH RUN-1N LATCH

PCH RUNGUT RESET

- —FL= -
NOT

PFR EOF LATCH

PL 148

PUNCH CLUTCH
MAGNET DRIVE

PCH CLUTCH LATCH (87D2)

!

]

11.60.49.1

DIE STA DLY

PL 347 PULSE
NOT THROAT DLY

b PCH CLUTCH LATCH

11.60.49.1

(8603)

~0

UNIT EXCEPTION

UNIT EXCEPTION (TO

ATTACHMENT UNIT)
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REM STOP 1S SET. AFTER A FEED STOP THAT
OCCURRED ALONE. RUN IN WILL BE COMPLETED
AFTER THREE RUN IN CYCLES. NO DATA IS
’ LOST, AND THE CARD WHICH WAS PUNCHED
DURING THE ERROR CYCLE WILL AUTOMAT!CALLY
BE REPUNCHED ON THE 3RD RUN IN CYCLE
REM STOP 1S BLOCKED: AFTER A FEED STOP
THAT OCCURRED WITH A PCH CHECK OR IN PFR
MODE. A RUN IN WILL BE COMPLETE AFTER
TWO RUN IN CYCLES, A PROGRAM RESTART IS
REQUIRED TO RECONSTRUCT THE DATA THAT
WAS LOST.
(8705) _PCH FEED STOP TELLS (ATTACHMENT UNIT) THAT DURING RUN IN,
DATA FROM PFR BRUSHES IS VALID. WITHOUT
THIS SIGNAL, DATA IS DISCARDED. IN MACHINES
O> WITHOUT PFR, THIS SIGNAL IS PRESENT BUT
(85D4) PCH_CLUTCH GATE r— PCH READY NOT EFFECT IVE
PCH CLUTCH GATE(
2 R |
2 CARD RUN -IN ,—Io (85¢5) PCH START DLY PCH READY(85D2) RUN-IN
l REMEMBER (85£L) LATCH
PCH CHK DLY 1 STOP LATCH 4 BIT MODIFY PULL ON (TO
ATTACHMENT UNIT)
11.60. 41,1 (87D4) PCH CLUTCH
% COMB_PCH STOP I ERROR LATCHED NOT REM STOP
2540 STOP _ERROR LATCRED |
COND1 TION NOT PCH
FUSE BLOWN 5 WRITE {(ATTACH- 11.60.45.1
STACKER FULL STOP COND _ (82¢2) MENT UNIT)
TRANSPORT JAM gg;:g)) <
SUCCESSFUL ~®
11.40.26.1 bL 347 puLSE AUN-TH
COMPLETED 2 CARD RUN-IN  (85E3)

(8705)

PCH STOP SWITCH

PCH FEED STOP LATCH

CHIP BOX FULL

PCH START SW!TCH

(85C7) NOT PFR EOF LATCH

CARD AT PCH CHK STA

PCH STOP
DLY LATCH

A (85A4)_PUNCH NPRO LATCH

BLOCK SET OF
READY LATCH

bh.60. 44, |
ATTACHMENT UNIT 0
PCH READY TURN OFF
PUNCH RUNOUT RESET

NO CARDS

IN HOPPER

|

NORMAL PROCESS STOP:

LAST CARD LEAVING HOPPER STOP
MACHINE, UNLESS PFR FEATURE IS
INSTALLED AND PFR END OF FILE
LATCH 1S SET; THEN STOP AFTER
PCH RUNOUT IS COMPLETE

Diagram 86. Ready (Punch); Stop Condition

CONDITIONS WHiCH WILL STOP
MACHINE AND RESET READY AFTER

IND1CATES A
PROGRAM RESTART
IS REQUIRED

(8705)_PCH FEED STOP

PCH RESTART GATE
(ATTACHMENT UNIT)

(87D5) NOT PCH FEED ST0P

PCH CHK DLY

RESTART LATCH

DIE STA DLY

BLOCK REM STOP

—

NOT PUNCH RESTART GATE (85C6)

11.60.45.1

PCH WRITE DROPS

’-T—l DELAYED PCH LOCK SET

PCH LOCK
0 l

COMB PCH STOP (85B3)

@

NOT PCH WRITE (ATTACH- I

MENT UNIT) COVERS OPEN OR STOP ON OVRD

&>

NOT PCH LOCK (&5B4)

PCH START SWITCH
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Diagram 87. Error-Check Analysis (Punch)

CARDS MUST BE HAND CRANKED PAST
THE PCH CHK CL BEFORE NPRO IS
ALLOWED

I 3 [ 4 l 5 | |
CE AID LIGHTS
E
FWP LITE DRIVERS
:— I THROAT STA
| | ERROR
NO CARD AT o _PL 257 |
<T“R°AT 5“> 7~ PUNCH HOPPER A <O T 1 FRONT PANEL
_PUNCH HOPPER ____ |
THROAT STA CL OPEN [
| L IGHT
1 ey |
| = F PFR VALIDITY
' | MORE THAN ONE BIT IN FNP LITE DRIVER
) | y ROW i-7 (PFR FEATURE e e o m = —
< ONLY) L
! [ THROAT ! 1
o 2 \ | STA JAM | 1
57 2 A L AAA | PCH PFR VALIDITY L AAA |
JAM AT THROAT STA THROAT STA DLY | \ (ATTACHMENT UNIT) | |
DIE STA CL OPEN [ | | |
: -6V | G I @ !
I : @ L ______ J
| h ) 12.11.87.1
| : DIE STA JAM
PL 257 I
JAM AT DIE O |
AM A STA DIE STA OLY A I A |
PCH _CHK STA CL OPEN | |
| -6v |
! ! H PUNCH CHECK
| | C'OL'E COUNT, PARITY, TRANS_LATE>
| ! @ QR _ADDRESS CHECK FNP LITE DRIVER
| ' 0 o) CTTTTTT = :
| PCH CHK ATTACHMENT UNIT |
oL 257 | | STA JAM 7 : |
A O | | PUNCH_CHECK \ |
(JAM AT PCH CHK STA PCH_CHK DLY 1 AN | 0 | AM !
STK STA CL OPEN : | ;@ PCH CLUTCH ERROR LATCHED | |
1 ]
-6V
| | J 12.11.87.1 ! @ !
1 | Lo ___Lr__ i
! ] )> 12.11.87.1
: I STK STA JaM N
|
PL_ 148 A ! A |
JAM AT STK STA STK STA CL CLOSED w : |
|
l v PCH_FEED
I | 4 sToP
| | @ FNP LITE DRIVER
REM PCH ! T T T T T x
I PCH CLUTCH 1 '
CLUTCH CMND SAMPLE : | ERROR ' !
D A | !
(8506) PCH CLUTCH O L_AAA | L AN i
—FL- — PL 148 ! 1 ! |
! i ! |
| -6V | |
—————————— 4 DE AU F |
11,6042, 1 11.60.40.1  NOT PCH RUNOUT RESET — 11,60 .44 .1
MECHANICAL CLUTCH CYCLE 0 11.60.40.1 (g
WAS TAKEN WITHOUT AN <> 6v O O
ELECTRICAL COMMAND — PUNCH FEED
STOP LATCH
(86C3)
PCH CLUTCH 6C5
—r— — 1 tlasecz 6.3V RMS
ERROR LATCHED @74 FL g 6AZ) AC™ SUPPLY
PCH _CLUTCH PCH RUNOUT RESET| A
ERROR LATCHED (B686) PCH CLUTCH SET
PCH_RUNOUT RESET i1.60. k4.1 11.08.07.0
11.60.42.1
JAM UNDER
PUNCH UNIT
PCH CHK CL OPEN NO JAM UNDER PCH UNIT
DIE STA CL OPEN 1160 461
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Diagram 89.

CARD
PROGRESSION
1ST CARD

HOPPER
CONTACT

HOPPER
CONTACT

2ND STA CELL

STACKER

+_____-

{DLE
CONTROL
11.50.32.1

MOTOR DRIVE
11.50.32.,1
I

5 SEC DLY
11.50.32

MOTOR
STOPS
11.50.32.

p -

READ FEED RUN IN

START KEY

STOP_LOCK

RUN IN RD FEED
CONDITION! | GATE
11.50.32. t} |11.50.32.1

READ
CLUTCH
LATCH

11.50.32

| IST CLUTCH
CYCLE

IST RUN
IN FEED
CYCLE

#! BRUSH
LATCH

FEED CYCL
11.50.3
2ND CLUTCH
CYCLE

#1 BRUSH
DLY LATCH
11.50.3

2ND RUN IN
FEED CYCLE
IST CARD READ
AT IST RD
STATION

2ND STA
CELL 140°

2ND BRUSH
LATCH
11.50.3

RD CLUTCH
CYCLE

2ND BRUSH
DELAY
LATCH
11.50.3

|

3RD RUN IN
FEED CYCLE
IST CARD READ.
AT 2ND RD
STATION

RUN 1IN
COMPLETE

READ FEED RUN 0UT

HOPPER
CONTACT OPENS

NO

OF FILE

N

FEED
OMMAND

* (FROM ATTACHMENT UNIT)

READ LAST
CARD AT
FIRST READ
STATION

READ LAST WAIT FOR
DROP CARD AT NEXT ICU
READY FIRST READ COMMAND
STATION FEED
DROP
READY
NOTE:

UNDER EITHER CONDITION. OPERATOR

FEED
COMMAND

NOW HAS THE OPTION OF ADDING MORE

CARDS FOR CONTINUED OPERATION OR WAIT FOR

OF OPERATING END OF FILE TO NEXT ATTACH-

PROCESS REMAINING CARD(S) MENT UNIT
COMMAND FEED

READ LAST
CARD AT
SECOND RD
STATION

READ STOP OPERATION

R UNIT EXCEPTION
STOP_LATCH (ATTACHMENT UNIT)

(COVER OPED Csror KEY)

STOP
CONDITION

]

RO STOP
DLY LATCH
11.50.33

NO STOP

OPEN RD
MOTOR RELAY
11.50.32.1

SET READ
READY LATCH
11.50.30

Feed (Read)

DELAYED RD
LOCK SET

11.50.33.1 PROGRESS

FINISH
ATTACHMENT
UNIT BUFFER
READ OUT TO
CPU

ATTACHMENT
UNIT INITIATE|
FEED CYCLE

RD LOCK TO COMPLETE
LATCH COMMAND

READER
RUNOUT
RESET

UNIT
EXCEPTION
GATE

RESET END
OF FILE
AND DROP
READY

EED
CYCLE IN YES
PROGRESS

FEED CYCLE.
STACKS CARD
WHICH WAS
READ INTO
CPU

I

RD FEED
COMMAND
RESET DROPS
RSS?YR%éggH READY LATCH
|1.50.30
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CARD PROGRESSION

-
/

/
HOPPER
CONTACT
~
/
I
!
THROAT
CARD LEVER

PUNCH

a STATION

l
“Z DIE
CARD
PFR ROLL AND LEVER

BRUSHES FOR
PFR FEATURE

Diagram 90. Feed Run-In (Punch)

PUNCH FEED RUN [N

(START KEY ’

RESET
STOP LOCK
PCH IDLE
CONTROL
11.60.42

PC MOTOR
EMITTER DRIVE

11.60.42
|
500 MSEC

DELAY
11.60.42

HOPPER
CONTACT,

MOTOR RUN IN
STOPS CONDITION
11.60.42.1 11.60.42
PCH CLUTCH
LATCH
11.60.42.1

IST CLUTCH
CYCLE

IST RUN N
FEED

CYCLE

180°
THROAT CL

THROAT

STATION

LATCH
11.60.43.1

THROAT
STATION
DLY LATCH

11.60.43.1

2ND
CLUTCH CYCLE
2ND

RUN IN
FEED CYCLE

165°
DIE CL

DIE
STATION
11.60.43.1

OiE
STATION
DELAY

LATCH
11.60.43.1

YES RUN IN NO (NOTE )

NOTE T
]

INITIAL RUN IN IS COMPLETE AFTER TWO CLUTCH CYCLES

RUN IN AFTER A FEED STOP THAT OCCURRED WITH A PUNCH CHECK
OR IN PFR MODE IS COMPLETE AFTER TWO CLUTCH CYCLES, A
PROGRAM RESTART |S REQUIRED TO RECONSTRUCT THE DATA THAT
WAS LOST

RUN IN AFTER A FEED STOP THAT OCCURRED ALONE IS COMPLETE
AFTER 3 CLUTCH CYCLES. NO DATA IS LOST {F THE FEED STOP
OCCURRED WI1THOUT A PUNCH CHECK AND PFR IS NOT BEING USED.
THE CARD WHICH WAS PUNCHED DURING THE ERROR CYCLE WILL
AUTOMATICALLY BE REPUNCHED ON THE 3RD RUN IN CYCLE

COMPLETE

SET PUNCH
READY LATCH

11.60.4)

-
H CY o=
CLUTCH CYCLE / PUNCH CHECK
! MBRUSHES
3RD ! 4
RUN IN St\ R AN
FEED CYCLE N7V A A
</ <~/
PUNCH
T90° PCH CHECK
CHK STA CL STATION
CARD
LEVER
PCH_CHK
STA
11.60,43
PCH CHK
STA DLY
LATCH
11.60.43
RUN IN
COMPLETE
SET PCH
READY
LATCH
11,6041
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PUNCH FEED RUNOUT
WITH PFR FEATURE
HOPPER
CONTACT OPENS
PUNCH FEED STOP OPERATION
, DROP READ 2ND WAIT FOR READ 2ND
READY * TO LAST NEXT ** TO LAST
STOP PCH FEED STOP 11,6041 .1 CARD AT PUNCH CARD AT
CONDITION STOP LATCH Swi TeH COVER OPEN PFR_BRUSHES COMMAND PFR_BRUSHES
DROP
READY * NO YES
* UNDER EITHER CONDITION 11.60.41.1
OPERATOR NOW HAS THE
OPTION OF ADDING MORE
CARDS FOR CONTINUED WAIT FOR READ LAST
OPERATION OR OF OPERATING NEXT ** CARD AT
NO 0 END OF FILE TO PROCESS PUNCH PFR BRUSHES
NEEELR?SE — N No sToP REMAINING CARD(S) COMMAND
W *%  ATTACHMENT UNIT REFERS
TO EITHER THE 2821 ICU
OR THE 2025 PROCESSING NO YES
UNIT ATTACHMENT
PCH STOP
DELAY LATCH
11.60.44. | OPEN PUNCH WAIT FOR PUNCH
MOTOR RELAY ';E:Tcom 'E:grrn
11.60.52.1
DELAYED PCH
YES PUNCH NO LOCK SET NO YES
WRITE
160411 WAIT FOR READ LAST
NEXT #* CARD AT
PCH COM PCH CHK
STATION
FEED FINISH FEED
NO CYCLE IN YES CreLe. o PUNCH R TE - o
PROGRESS, DRO
WHICH WAS RUNOUT
IN PROGRESS RESET
WHEN STOP
CONDITION I
OCCURRED. TR
READY
ATTACHMENT UNIT - CPU H Lo LATCH
WAIT FOR DATA TRANSFER MAY BE PUNCH LOCK 11.60.41.1
PCH WRITE LATCH
10 DROP OCCURING
11.60.45.1
YES NO
READY LATCH RESET READY
NOT RESET LATCH
UNTIL PUNCH 11.60.41.1
WRI TE DROPS

Diagram 91. Feed Stop (Punch); Feed Runout (Punch with PFR Feature)
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GATE |
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. |
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X 3 PUNCH CYCLE ¥ |
E PCH MAG 3 i t TIME_225-525 |
ENABLE g 9 BUFFER } NOT PL_257 | |
3 = |
8 I |
2821 I
; 3 I l :
PA PCH SCAN % o —< _ |
EMITTER - AFTER 9 ;;] PUNCH SER — % DEro0e b — - - = = = - = = =
& ] 2 CY _REG TENS A,B,C,D,E : ADDRESS 11.60.48. 1
PCH BRUSH ~FL— PAR UNITS A,B,C,D,E -
% ADDR 80 :
; 12.11.55.1
R (FPD) PCH MAGNET DRIVER
. o e s e e
PCH MAG : CLOCK i
RESET % !
% |
X '
3 DECODE 1
. AU UNITS |
........................................ o IRRRARR! ADDRESS ! A
SR
T o
Ul
1
I e
| o AFTER 9 "
12 ! k-| K 12,011,541 |
PUNCH_SCAN —I ’—] _1 1
81 CYCLE SCAN: 81 CYCLE SCAN: 81 CYCLE SCAN: 81 CYCLE SCAN: NO PUNCHES |
OPTION PCH MAGS OPTION PCH MAGS OPTION PCH MAGS OPTION PCH MAGS N
TO PUNCH IN ROW TO PUNCH IN T0 PUNCH IN TO PUNCH IN |
12 ROW 11 ROW 0 ROW 9 |
]
1
i
TO_ ! $
PCH MAG ENABLE Uz | é
]
! -
~ |
afll 1 11 M [L !
PCH MAG RESET b e e _
16.28.92.1 THRU 16.28.99.1
+20v
NOTE I|. DASH LINES SHOW DATA FLOW FOR 2025 ATTACHMENT UNIT.
CURRENT SW -| 20v
+20v
MAGNET VOLTAGE:
PUNCHES IN ROW
12,0,8 9 ov

Diagram 93. Magnet Drivers (Punch)
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[ 2 I 3 I 4 5 T 6 T 7
NOTE: LOGIC TYPICAL FOR ALL READ STAT{ONS
(HGF) CAPACITOR STORAGE CARD
- == = - === - - -
RL EMITTER COMMON BR BR | ROWBIT
NOT_NPRO A % = I 0DD LATCH
2ND_CL DLY % : A 0 ROWBIT TO ATTACHMENT UNIT
- | BRUSH_IMPULSE TFL— o _ADDRESS 0DD) —
BR 2 - 0
SENSE_BRUSH AE} | CLUTCH GATE LD
| MACH RESET T2 1821 12,11 .84,
FEED BACK SENSE BRUSH o MACH RE2ET 11,82,
REGULATES AMPLITUDE OF CONTACT
READ BRUSH PULSES ROLL o = 12.11.59.1
|
g%_ ' THE PRIMARY PURPOSE OF THIS RESET
LINE IS TO RESET EVEN AUX RB LATCH
- AFTER COL 80 ROWBIT AUX
BR 80 | LATCH GATE
\JE \ 3 ,® ADDRESS 0DD
PROVIDES RESET BETWEEN BIT PAIRS, RD_OR PCH CYCLE
| SET OCCURS AFTER 150 OF THE ADDRESS 150-375
- EVEN CYCLE
MARK DESENSE RES|STORS i ROWBIT ROHEBIT EVEN
LOCATED ON BR CABLE
PADDLE CARD I EVEN LATCH A | AUX LATCH
| A
TENS 7 | l(:) ADDRESS EVEN —FL— o — FL—— —{ ADDRESS EVEN
A N—
UNITS 8 075 - 150 | ‘@ 12.11.84.1
| RD OR PCH CYCLE 12.11.82.1 12.11.82.1 At
12.11.59.1 R
0 075-150 N
i RD OR PCH CY
<’ TENS A 2 ADDRESS 0DD
TEN B S
ATTACHMENT _} C 3 o
UNIT y RESETS EVEN AUX RB LATCH
> FOR ALL EVEN BITS EXCEPT
3 [ coL 80
6 000 315°
12.11.56.1) 7 oeT 8° 20°; 26° 38° | LL° 56° | 206° 218°
8 BRUSH TINE J ngu | J ugn LJ g || wygn L
12.11.81.1
ATTACHMENT UNIT
UNITS A
g ] unITs RL_EMITTER ﬂ I I A | I
———— 1 DECODE J50-450
ATTACHMENT ¢
UNIT ) EVEN
- | DET
. E ] ATTACHMENT UNIT
READ SERVICE CY
P ~
12.11.57.1 12.11.81.1 .- =~
-
ADDRESS EVEN ®;'Y - ~
— - T~ -
ADDRESS 0DD @ _ - -~
OPERAT | ON - ~
C
I. RL EMITTER PULSES CAUSES CURRENT TO FLOW THRU HOLES IN CARD CYCLE 00 CYCLE O! CYCLE 02 CYCLE 79 CYCLE 80
CHARGING CAPACITORS. THERE ARE 80 ROWBIT CAPACITORS FOR EACH STATION READ RONBIT |SEND 00D LATCH{READ Rowrr | seno oo tatcw| | SEND EvEN aux
2. READ SERVICE CYCLE REQUIRED LATCH IN THE ATTACHMENT UNIT 1S SET BY §£€A§|13§g ! Lg’¢TIégEME§T ‘gﬁgAﬁlTﬁ$g 3 LSI¢TIQSEM;QE gggkcﬁﬁé~10
FALL OF THE RL EMITTER PULSES AFTER A 150 USEC DELAY EDD “22 e éf#”Livé“ Aow-[AND B INTO | NS (GoL 79) | [ ATTACHMENT
3. READ SERVICE CYCLE REQUIRED CAUSES THE ATTACHMENT UNIT TO GO THRU ATCH TCH TO  ILATCHES . SEND | LATCH TO EVEN | | SCAN
AN 81 CYCLE SCAN SEQUENCE §¥$NL:¥éHROW |§Y$NTGUX ROW- ﬁg#cEDWBIT
*
4., ALONG WITH EACH CYCLE, AN ADDRESS IS DEVELOPED SEQUENT IALLY 1IN IATTACHMENT
THE 2540 FROM 00 TO 80 UNIT (coL 2)
|¢—6 USEC —>
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6. DURING EACH ODD CYCLE WITH AN ADDRESS "M -- GATE “M' BIT TO THE 000 150 300 450 000

Diagram 94. Capacitor Storage Logic

ATTACHMENT UNIT. TRANSFER "M" +] BIT FROM EVEN TO EVEN AUX ROWBIT LATCH

ATTACHMENT UNIT

CLOCK TIME

* L .8 USEC FOR

INTEGRATED 25

MENT FEATURE

HE 2025
0 ATTACH-
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Diagram 95. Capacitor Storage Circuits
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! 120 1 h 1
— 1 t 1
! Q ! - | t 1
l +20v 420V N $20V 420V ! BRUSH PULSE ! . | L sy apPRO:
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Diagram A-94 Rowbit Core Operation
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