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PREFACE

This  manual provides ins t ruc t ional mat erial  on the I BM
1442 Card Read Punch, Models  5,  6,  and 7. C i r c u i t
references are made to the Automated Logic  Diagrams
(ALD's ) f or the Models  5,  6,  and 7 in  chapters I I I ,  I V,
and V.

RESTRICTED DISTRIBUTION: This  publ ication is intended for use by IBM personnel
only and may not be made avai lable to  others wi thout the approval  of  local  IBM
management.

Second Edi tion

This manual , Fo rm  Y31-0101-1, replaces  and oboletes
Form 231-0091-0 and Form 231-0084-0.

This manual  has been prepared by the IBM Systems Development Division, Produc t
Publications, Department 245, Roches ter, Minnesota, 55901. A  form has been
provided at the back of this publ ication for readers comments. I f  the fo rm  has been
removed send comments to the address above.

I nt ernat ional Business Machines Corporat ion 1 9 6 5



cm-
r-

r
C
H
A
P
T
E
R  
I
.  
C
O
M
P
R
E
H
E
N
S
I
V
E  
I
N
T
R
O
D
U
C
T
I
O
N   
1
-
1  
C
H
A
P
T
E
R  
I
I
I
.  
T
H
E
O
R
Y  
O
F  
O
P
E
R
A
T
I
O
N   
3
-
1

Description   1 - 1  I n t r o d u c t i o n    3 - 1
1442 Model  5   1 - 1  S t a r t / S t o p  Circui ts    3 - 1
1442 Model  6 1-1 3 - 11442 Model  5  .

1442 Models 6 and 71442 Model  7   1 - 1 3-3
Card Flow  1 - 1  C a r d  Feeding Ci rcui ts   3 - 4
Card Reading  1 - 2  1 4 4 2  Model  5 (Figure 3 -5 ).  3 - 4
Card Punching   1 - 3  1 4 4 2  Models 6 and 7 (Figure 3 -6 )   3 - 4
Data Flow  1 - 4  O u t p u t s  To  Processing Uni t   3 - 4
CE Diagnostic  Aids   1 - 4  C a r d  Reading Circui ts , Models  6 and 7  3 - 6

CHAPTER 2. FUNCTI ONA L  UNITS   2 - 1
Introduc tion   2 - 1
SRP Dri v e  2 - 1

Continuous Running Mechanisms  2 - 1
Card Feed Clutch Control led Mechanisms   2 - 1
Read Cl utc h Control led Mechanisms   2 - 1

Feed Mechanisms   2 - 2
Description   2 - 2
Ti mi ng   2 - 4
Clutches   2 - 4
Hopper  2 - 8
Pickerknives 2 - 8
Read Regis tration Mechanisms.   2 - 9
Read Pressure Rol l    2 - 1 0
Read Feed Wheel   2 - 1 0
Punch Regis tration Mechanisms  2 - 1 0
Punch Pressure Rol ls    2 - 1 1
Punch Feed Wheels   2 - 1 2
Read Ejec t Rolls  2 - 1 2
Punch Eject Rolls  2 - 1 2
Stacker Cornering Station. 2 - 1 3
Stacker Transport  2 - 1 3
Stacker   2 - 1 3

Read Station  2 - 1 4
Dummy  Read Station   2 - 1 4
Light Source  2 - 1 4
Punch Uni t  2 - 1 6
Inc remental  Drive Uni t    2 - 1 6
Dummy Punch Uni t    2 - 1 9
Emitters   2 - 1 9

Magnetic  Emitters  2 - 2 2
Read Emi tter   2 - 2 3

Card Punching Ci rcui ts    3 - 7
Inc remental  Drive Ci rcui ts   3 - 7
Stacker Selec t Ci rcui t, Models  6 and 7  3 - 8
Indicator Lamp Circui ts    3 - 9

CHAPTER IV .  P OW E R SUPPLIES AND CONTROLS  4 - 1
1442 Model  5   4 - 1

Power Suppl ied By Processing Uni t   4 - 1
Power Suppl ied By 1442  4 - 1
Power Sequencing  4 - 1

1442 Models 6 and 7  4 - 2
Power Suppl ied By Processing Uni t   4 - 2
Power Suppl ied By 1442  4 - 2
Power Sequencing  4 - 2

CHAPTER V .  APPENDICES 5 - 1

Appendix A. U n i t  Characteristics   5 - 1
Speed  5 - 1
Capaci ty    5 - 1
Primary  Power Requirements   5 - 1
Heat Dissipation  5 - 1
Dimensions  5 - 1
Weight   5 - 1

Appendix B. U n i t  Operation  5 - 1
Controls and Indicators   5 - I 1

Appendix C. S pec i a l  Circui ts    5 - 3
SPEC 5804715  5 - 3
CV 5803498   5 - 3
AR PC 5804294   5 - 3
AR M D 5804662   5 - 4
AR M D 5804297  5 - 4
OR ID  5 - 4
AR M D 5803805  5 - 5
AR 5803806  5 - 5
AR 5803819  5 - 6

INDEX  6 - 1

CONTENTS



1

1



DESCRIPTION

•  T h e  1442 Models 5,  6,  and 7 are s imi la r  in
construct ion and function.

•  T h e  1442 Models 5,  6,  and 7 use the Serial
Reader Punch (SRP) card-handling mechan-
ism.

•  T h e  I BM 1442 Model 5 prov ides punched card
output for I BM System/360 Model 20 at  160
columns/second.

•  T h e  I BM 1442 Model 6 prov ides punched card
input  and output for the I BM 1130 system or
the I BM 1800 system. T h e  model  6 reads
300 cards /minute and punches 80 c olumns /
second.

•  T h e  I BM 1442 Model 7 prov ides punched card
input  and output for the I BM 1130 system or
the I BM 1800 system. T h e  model 7 reads
400 cards /minute and punches 160 columns /
second.

1442 Model 5

The I B M 1442 Model 5 Card Punch prov ides punched
card output for I BM System/360 Model 20. Ca r d s
are s er ia l ly  punched at a rate of  160 columns /
second.

The I BM 2020 Cent ral Process ing Unit  contains
the logical c irc ui t ry  for the 1442-5. T h e  only  elec-
t ronic  c ircuit s  in the 1442-5 are amplifi ers  and
driv ers  that  condit ion pulses entering or leav ing the
1442-5.

1442 Model 6

The I BM 1442 Model 6 Card Read-Punch prov ides
punched card input  and output for the I BM 1130
system or the I BM 1800 system. Ca r d s  are s erial ly
read at  a rate of  300 cards /minute,  and s er ial ly
punched at  a rate of  80 columns/second. T h e  use of
one c ard path for both reading and punching permit s
reading f rom and punching into the same card.

The I BM 1130 or  1800 system processing unit
contains the logic  c ircuit s  f or the Model 6. T h e  only
elec t ronic  c ircuit s  in the Model 6 are amplifi ers  and
driv ers  that  condit ion pulses entering or leav ing the
1442-6.

CHAPTER I. COMPREHENSI VE I NTRODUCTI ON

1442 Model 7

The Model 7 Card Read-Punch is  s imi la r  in funct ion
and construct ion to the Model 6, but  operates at  a
higher speed. T h e  Model 7 reads 400 c ards /
minute and punches 160 columns/second.

CARD FLOW

•  T h e  1442 card feed has four card stat ions;
(1) Hopper,  (2) Read Stat ion,  (3) Punch Sta-
t ion,  and (4) Stacker(s).

•  C a r d s  are advanced f rom stat ion to stat ion
when the card feed clutch is  act ivated.

•  C a r d s  are advanced through the read s tat ion
by the read clutch, whic h is  act ivated by the
card feed clutch.

•  C a r d s  are advanced through the punch stat ion
by eit her the inc remental drive unit  or the
card feed clutch.

The c ard path of  the 1442 (Figure 1-1) has f our
basic card stat ions:

1. Ho p p e r .  Ca r d s  are placed in the hopper by
the operator,  and feed f rom the hopper one
at a t ime.

2. R e a d  Station. Ca r d s  are moved f rom the
hopper and regis tered at  column zero in the
read station. The  Model 5 does not  read
cards; i t  uses a dummy  read s tat ion (ref erred
to as the sense stat ion) in place of  the nor-
mal read station.

3. P u n c h  Station. Ca r d s  are moved f rom the
read stat ion and regis tered at  column one
in the punch station.

4. St ac k er (s ) .  Ca r d s  are moved f rom the punch
station to the stacker where they remain
unt il removed by the operator.  T h e  Model 5
has one stacker;  Models  6 and 7 have two
stackers, ei t her of  which can be selected by
programming.
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Card movement  f rom stat ion to stat ion is  con-
t rolled by the c ard feed clutch. E a c h  t ime the card
feed (CF) c lutch is  act ivated, i t  operates mechan-
isms which advance each card in the feed one s ta-
tion.

Card movement  through the read stat ion is  con-
t rol led by the read clutch. T h e  clutch operates a
feed wheel that advances the card through the stat ion.

The read clutch is  mechanically  activated each
t ime the c ard feed clutch is  act ivated: t he  read
clutch cannot be act ivated independently. Th u s ,
card reading must  always occur in conjunct ion with
card feeding.

Card movement  through the punch stat ion takes
place at  one of  two t imes :

1-2

1. D u r i n g  Punch Cycles. A  card is  moved
intermit t ent ly  through the punch stat ion by an
inc remental drive unit  and a pair  of  punch
feed wheels.  C a r d  movement  occurs only  be-
tween punch cycles; a card moves only  one
column at  a t ime.

2. D u r i n g  a Feed Cycle. T h e  punch feed wheels
are disengaged f rom the card,  and the card
is fed f rom the punch stat ion (ejected) by  the
read eject  and the punch eject  rolls .

Figure 1 -1 .  C a r d  Path

-o - - - -P u n c h  Station

Hopper (1200 Card Capacity)

Stacker 1 (Normal)

Stacker 2 (Select)

Stackers (1300 Card Capacity Each)

A detailed descript ion of card feeding,  inc luding
all feed devices and t imings ,  i s  in Chapter

CARD READING

•  C a r d s  are read s erial ly  by the 1442 Models
6 and 7.

•  C a r d s  are fed through the read stat ion under
cont rol of  the read clutch.

•  P u n c h e s  in the card are sensed by photo-
t rans is tors .

•  A  read emit t er s ignals the processing unit
about midpoint  of the read t ime f or each
column.

The Models  6 and 7 real  cards s er ial ly  (column by
column) beginning with column one. Ca r d s  move con-
t inuously during the reading.  T h e  read clutch con-
t rols  card movement  and is  mechanically  activated
by the c ard feed clutch.

The read stat ion has 13 photot rans is tors  and 13
light  sources. T h e  light  sources are the ends of
glass fi ber bundles that t ransmit  the light  f rom a
cent ral source.

Read Station
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Twelve of  the phototransistors and l ight  sources
sense holes in the card (Figure 1-2).  Wh e n  light
passes through a hole,  the corresponding photo-
t rans is tor emits  a data pulse. T h e  data pulse is
amplifi ed,  shaped into a square wave, and t rans -
mit t ed to the processing unit. T h e  thirteenth photo-
t rans is t or detects cards at  the punch stat ion, and
checks f or  jams.

A read emit t er emits  an impulse at  about the
center point  of the data pulse f or each column. T h i s
impulse is  amplified,  shaped, and sent to the pro-
cessing unit  where i t  develops two read sampling
pulses about 100 usec apart .

Reading accuracy is  checked by comparing the
data read at two read sample t imes.  I f  the data
read at the second sampling dif fers  f rom the fi rs t ,
the process ing unit  turns on the 1442 Check and Read
Reg indicat ions,  and the 1442 is  removed f rom its
ready condit ion.

CARD PUNCHING

•  C a r d s  are punched s erial ly  at a rate of  80
columns/second in the Model 6; 160 c olumns /
second in Models 5 and 7.

•  C a r d s  are moved one column at  a t ime by
the inc remental drive and punch feed wheels.

Figure 1 -2 .  R e a d  Station Operation

•  E m i t t e r s  s ignal the processing unit  when to
energize the punch and inc remental driv e
magnets.

•  P u n c h  echo pulses are sent to the process ing
unit  to check punching accuracy.

Twelve card punches, cont rolled by 12 punch mag-
nets, do the c ard punching in the 1442. C a r d s  are
punched column-by -column,  beginning with column
1. A  hole is  punched when the process ing unit
energizes the required punch magnet.

The 1442 checks punching accuracy. A f t e r  a hole
is punched and the punch res tored,  a  punch echo
pulse is  emit ted by the punch magnet. T h e  punch
echo pulse is  amplified,  shaped, and sent to the
processing unit  where i t  is compared to what  should
have been punched.

Cards are moved by the punch feed wheels ,  whic h
are driven by the inc remental drive unit ,  one column
at a t ime between punching strokes. T h e  process ing
unit  controls  the inc remental drive unit  by impuls ing
an inc remental drive magnet  each t ime a card is  to
be moved to the next  column.

A punch emit t er and an inc remental drive emit t er
are part  of the punch unit. Thes e emit t ers  t e l l  the
processing unit  when to impulse the inc rement al
drive magnets and the punch magnets,  and when to
test the punch echo pulses.

Photoce
llAssembly

Cord

Light
Source
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DATA FLOW •  A  lamp test  line,  i n  the 1442 Model 5, ac t i -
vates a l l  indicators  on the 1442-5.

(Refer to Figure 1-3)

CE DIAGNOSTIC AIDS A d d i t i o n a l  inf ormat ion on diagnost ic  programs  is
given in the maintenance or  programming manual f or

•  D i a g n o s t i c  programs  assist  the CE in t h e  using system. M o r e  inf ormat ion on the CE switch
analyzing 1442 failures ,  i s  given in Chapter IV of  this manual.

The lamp test line prov ides a quick way of check-
•  A  CE switch on the 1442 removes power f rom i n g  for burned out indicator lamps. Wh e n  this line

the mot or and power supply during main- i s  act ivated al l  operator console indicators  on the
tenance. M o d e l  5 are lighted (see Chapter II I).

Stacker
/

Incremental
Drive Unit

Punch
Emitter

Punch
Station

4= 1
1

11E1
("1

Drive Motor

Read Data Flow ( 1442 Mods 6 & 7 Only )
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(2)  Processor activates card feed clutch.

C:) Data read by photocells is sent to processor.

0  Read emitter signals processor that data isavailable.

NOTE: Data from each column is sampled
twice and compared in processor.
If both samplings are not equal an
error is indicated.

Figure 1-3. 1442 Models 5, 6, and 7 Data Flow

Read
Station

0

0 °
IC D 1 0 1

Hopper

Read Emitter

1 C a r d  Feed Clutch
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correct time to activate incremental drive magnets.
( 9  Processor activates incremental drive magnets

(card does not yet move becasue of mechanical delay ).
Punch emitter signals processor correct time to
activate required punch magnets.
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0  Punch unit sends echo pulses to processor. Card
advances to next column. Punch emitter signals
processor that echo pulses are available.
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I NTRODUCTI ON

The mechanical components of  this machine,  whic h
feed, read,  and punch cards,  are located above the
base plate in a unit  ref erred to as the s er ial  reader
punch (SRP). T h e  SRP is  used in a variet y  of IBM
products.

The fi rs t  part  of this chapter describes the SRP
funct ional units and is  writ t en in such a way  that i t
can be used in the manuals of  ins t ruc t ion f or the
various  products using the SRP. Bec aus e of  this
references may  be made to the punch or read unit
even though the machine described in this  manual
may  not be equipped with the unit.  Wh e n  these
references occur,  and the machine described does
not have the unit  installed,  assume the reference to
be to the dummy  stations used on machines not
equipped with the units.

SRP DRIVE

•  T h e  mechanical units of  the SRP are driven by
a 1/4 horsepower mot or through t iming belts.

•  T h e  card feed clutch t rans fers  power to
mechanisms which move cards f rom stat ion to
station.

•  T h e  read clutch t ransfers  power to the read
feed wheels which move the card through the
read station.

•  I f  the machine is  equipped with a punch unit ,
the inc remental drive mechanism t rans fers
power to the punch feed wheels which advance
cards being punched through the punch station.

Figures  2-1 and 2-2 il lus t rate the t ransmiss ion of
mechanical power in the SRP.

Continuous Running Mechanisms

The cont inuous running (not clutch cont rolled) SRP
mechanisms are:

1. P u n c h  unit  and inc remental drive unit  cams
(if  machine is  equipped with a punch unit).

2. C a r d  feed clutch drive input  pulley.
3. R e a d  clutch input  pulley.
4. H o p p e r  feed rolls .

5. H o p p e r  nudge rol l .
6. R e a d  eject  roll.
7. P u n c h  eject  rol l .
8. S t a c k e r  t ransport  rolls .
9. S t a c k e r  jogglers .

Combination Idler and
Reverse Lock Pulley

Read Clutch Idler

Read Clutch

Read Emitter

CF Clutch

CR Feed Rolls

Motor Belt Idler

CHAPTER 2. FUNCTI O NA L  UNITS

Card Feed Clutch Cont rolled Mechanisms

The following mechanisms,  which cont rol the mov e-
ment  of cards f rom stat ion to stat ion,  a re  under con-
t rol  of  the card feed (CF) clutch:

1. C F  c lutch cams.
2. C F  emit ter.
3. P i c k e r k n i f e  cams and pickerknives.

Read Clutch Cont rolled Mechanisms

The read feed wheel,  read nudge ro l l ,  and read
emit t er are under cont rol of  the read clutch. T h e
read clutch is  mechanically  activated by one of  the
CF c lutch cams.

Nylon Gears

Read Feed Rolls

Lower Hopper
Feed Roll

CF Index

CR Hand Pulley ' . . . s . . " . * * * .
* * * ‹ F  C l u t c h  
C a m s

Hopper
Nudge
Roll

Knife Shaft

Picker Knife
Corn Shaft

CF Index

Stocker _foggier
Input Pulley

Stacker Jaggier Shaft

Note: Shaded parts are continuous running.
Non shaded parts are clutch controlled.

Figure 2-1 .  Mec han i c a l  Power Dis tribution Schematic
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Restore Cam

Read Read Punch Stacker Read Punch Punch Read Read
Clutch Pressure Pusher Pusher Pusher Pressure Eject Eject Nudge
Trip Roll (Patter) Roll Pressure Pressure Pressure

Roll Roll Rolll

2-2

Descript ion

IPunch Cam Shaft I
Cam Drive Belt

1

FEED MECHANISMS

Interposer Cam
Incremental Drive

CF Clutch Cams (Front to Rear)

/ 6

Note: Dotted l ine encloses clutch controlled parts

Figure 2-2. Mechanical  Power Distribution Chart

Motor

Cord Feed Clutch Belt

Card Feed Clutch

•  C l u t c h e s  cont rol the t rans fer of  mechanical
mot ion in the SRP.

Motor Drive Belt

•  S R P  feed mechanisms move the cards  f rom
station to stat ion,  accurately  regis tering them
at each station.

The SRP feed mechanism includes a paral lel and a
serial feed path (Figure 2-3).  Th r e e  card cycles are
required to move a card f rom the hopper,  through
the feed, and into a stacker.

Fi rs t  Card Feed Cycle:  Du r i ng  the fi rs t  card feed
cycle the card is  regis tered at  the read stat ion in
the following sequence:
1. P i c k e r k n i v es  move card into hopper feed rolls .

Read Eject Shaft ' -
Read C l u
i
tch 
B e l t

Read
Clutch I Idler I

Hoepf
i
r 
B e l
t

Idler I

Hopper Feed
Roll Drive Belt

Hopper Feed Roll
Hopper Nudge Roll

2

Stacker Drive Belt

I Idler I

Punch Eject J o g g l e r • Drive
Drive Belt B e l t _

Punch Eject
Roll

Picker Knife Cam
Drive Bs
-
i t

Picker Knife

Cam Sl r ft
Picker Knife
Shaft

Note: Sol id lines indicate direct mechanical drive.
Short broken lines indicate drive thru drive belts.

Joggler
Shaft

Stackei- Transport
Drive Belt

Stacker
Transport

Read Feed Roll
Read Nudge Roll

2. H o p p e r  feed rol ls  deliver card to hopper nudge
rolls .

3. H o p p e r  nudge ro l l s  deliver card to pre-read
card bed.

4. R e a d  c lamping ra i l  forces card against f or-
ward guide rai l .

5. C a r d  is  moved s erial ly  into read stat ion by
read pusher and is  regis tered at column zero.

6. R e a d  pusher activates read drag button which
drags on card and prevents overshoot when
read pusher stops.

7. A s  card approaches read stat ion, read
pressure ro l l  is  cammed out of the way.

8. W h e n  card has been properly  regis tered,  read
pressure ro l l  is  permit t ed to close on card.

Second Card Feed Cycle:  Du r i ng  this cycle the card
is regis t ered at  the punch stat ion in the f ollowing
sequence:
1. R e a d  c lutch is  act ivated by a CI '  cam.



2. R e a d  clutch drives read feed wheel which
moves card through read stat ion.

3. N e a r  end of feed cycle, read nudge pressure
ro l l  closes on card.

4. R e a d  pressure ro l l  opens, permit t ing read
nudge ro l l  to deliver card to pre-punch station.

5. P u n c h  pusher pushes card into punch stat ion,
regis tering it  at column one.

6. P u n c h  pusher activates card pat ter which
forces card against f ront  guide rai l .

7. P u n c h  pusher activates punch drag button
which drags on card to prevent  card overshoot
when punch pusher stops.

8. A s  card approaches punch stat ion,  punch
pressure rol ls  are cammed out of the way  to
permi t  ent ry  of the card.

9. A f t e r  card has been regis tered at  column one,
punch pressure ro l ls  are permit t ed to close
on card.

Stacker
Feed
Rolls (CR)

Stacker
Cornering
Pusher
(CFC)

Punch
Eject
Pressure
Roll
(CPC)

Figure 2-3 .  S RP  Card Feed Mechanism

Increment°
Drive
Punch
Feed
Wheels

Punch
Station

Read
Eject
Roll (CR)

Card
Patter

Punch
Feed R e a d
Pressure E l e c t
Rol ls P r e s s u r e
(CFC) R o l l

(CPC)

Punch
Drag
Button
(CPC)

If the machine is  equipped with a punch unit ,  the
card can now be punched. Wh i l e  the card is  being
punched, i t  is advanced through the punch stat ion
by the punch feed wheels which are driven by the
inc remental drive unit.

Thi rd Card Feed Cycle:  Du r i ng  this cycle the card
is ejected f rom the punch stat ion and stacked in
the following sequence:
1. P u n c h  pressure ro l ls  are cammed open.
2. R e a d  eject  pressure ro l l  is  permit t ed to close

on card,  feeding card out of punch s tat ion to
punch eject  rolls .

3. P u n c h  eject  pressure ro l l  closes on card and
feeds card to stacker cornering stat ion.

4. S t a c k e r  cornering pusher moves card into
fi rs t  set  of s tacker t ransport  rolls .

5. S t a c k e r  t ransport  rol ls  deliver c ard to stacker.

Punch
Registration
Pusher (CPC)

Read
Nudge
Roll (RC) H o p p e r

Stacker 1
(Normal)

Stacker 2
(Select)

Read
Nudge
Pressure
Roll (CFC)

Read
Feed
Pressure
Roll (CFC)

Hopper
Feed
Roll (CR)

CFC - Cord Feed Clutch
RC - Read Clutch
CR - Continuously Running

Read
Station H o p p e r  Nudge Roll (CR)

Read
Clamping
Roil

Read Registration
Pusher (CFC)

Read Drag
Button (CPC)
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Timing

Figure 2-4 il lus t rates  the t iming of the card feed
operat ions f or the in i t ia l  three cycles of  an operat ion.
Shaded lines  on the t iming chart  indicate that  the
mechanism operates during that period of  t ime but
that the card has not yet reached it .  B l a c k  lines indi-
cate that  the mechanism is  act ing on the card f or the
t ime indicated.

Clutches

The card feed and read clutches cont rol the t rans fer
of mechanical mot ion to certain SRP mechanisms.
The card feed clutch is act ivated by a funct ional mag-
net and mechanically  activates the read c lutch through
a cam on the CI '  camshaft. T h e  card feed and read
clutches both use helical springs to couple t heir input
to t heir output.

Card Feed (CF) Clutch

Figure 2-5 il lus t rates  the construct ion and operat ion
of this clutch. Wh e n  the c lutch is disengaged, t he
clutch pawl - -  pinned to the output shaft - -  is  held
between the t ips  of  the c lutch latch and the keeper
and cannot rotate.  T h e  c lutch-spring cont rol s leeve
is also held between the t ips of  the c lutch latch and
keeper; consequently, t he c lutch spring is  held un-
wound and cannot grip the input  pulley  hub and c lutch
pawl flange.

When the c lutch magnet is  energized,  t he following
sequence of  events occurs:

1. C l u t c h  magnet at tracts c lutch latch, releas ing
clutch pawl and c lutch-spring cont rol sleeve.

2. Cl u t c h - s p r i n g  cont rol sleeve rotates c lock -
wise,  permit t ing clutch spring to gr ip both the
input pulley  hub and the flange on the c lutch
pawl.

3. C l u t c h  pawl rotates wit h input pulley  hub,
causing output shaft to rotate.

The c lutch continues to operate in this manner unt il
the CF clutch magnet is  de-energized,  caus ing the
clutch to disengage in the following sequence:

1. De - e n e r g i z e d  magnet releases clutch latch,
permit t ing latch to move up into path of clutch
pawl and c lutch-spring cont rol sleeve.

2. Cl u t c h - s p r i n g  cont rol s leeve contacts c lutch
latch, unwinding c lutch spring.  Cl u t c h  spring
releases input  pulley  hub, t hus  disengaging
clutch.

3. Mo me n t u m of  driven mechanism continues to
t urn output shaft unt il c lutch pawl contacts
clutch latch, s topping output shaft.

4. C l u t c h  pawl and c lutch-spring control sleeve
are held between clutch latch and keeper.

Read Clutch

Figure 2-6 il lus t rates  the construct ion and operat ion
of the read clutch. Wh e n  the c lutch is disengaged,
both the c lut ch-spring cont rol sleeve and the c lutch
pawl (pinned to the output shaft) are held between the
tips of  the c lutch latch and the keeper; consequently,
the c lutch spring is  held unwound and cannot gr ip the
input pulley  hub and clutch pawl flange.

At 10'  of  the card feed cycle, a  cam on the CI '
camshaft operates linkage which releases the read
clutch latch and the f ollowing sequence occurs:

1. C l u t c h  latch moves out of  the way, releas ing
clutch pawl and c lutch-spring cont rol sleeve.

2. Cl u t c h - s p r i n g  cont rol sleeve rotates c lock -
wise,  permi t t ing c lutch spring to gr ip both the
input pulley  hub and the flange on the c lutch
pawl.

3. C l u t c h  pawl rotates wit h input pulley  hub,
causing the output shaft to rotate.
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Figure 2 -5 .  C a r d  Feed Clutch
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Input Pulley
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Clutch Spring
Control Sleeve

Input Pulley Hub

Clutch Spring Clamp

Figure 2-6. R ead Clutch
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Later in the c ard feed cycle, t he c lutch latch is  per-
mit ted to ret urn to its  original pos it ion in the path of
the c lutch pawl.  A s  the read clutch completes one
revolut ion,  t he c lutch pawl and c lut ch-spring cont rol
sleeve contact the c lutch latch, res ul t ing in the
following sequence:

1. Cl u t c h - s p r i n g  cont rol sleeve contacts c lutch
latch, unwinding clutch spring which releases
input pulley  hub, disengaging clutch.

2. Mo me n t u m of driven mechanism continues to
t urn output shaft unt il c lutch pawl contacts
clutch latch, s topping output shaft.

3. C l u t c h  pawl and c lutch-spring cont rol sleeve
are held between clutch latch and keeper.

Hopper

The hopper (Figure 2-7) has a capacity of  1200 cards.
Cards are placed face down in the hopper wit h their
9-edge f orward and are fed indiv idually  f rom the

Figure 2 -7 .  Ho p p e r and Pickerknives
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Hopper
Nudge
Rol l

Picker Knife
Spring Arm

Picker Knife
Cam (CF Clutch)

hopper by the pickerknives.  A  hopper contact is  p ro -
vided to sense when the las t  card has been fed f rom
the hopper.

Pickerknives

The pickerknives (Figure 2-7) feed cards f rom the
hopper one at  a t ime.  Th e y  are mounted on the
pickerlmife shaft, and are act ivated by the c lutch
driven camshaft assembly.  T h e  cam follower a rm
t ransmits  mot ion f rom the cam assembly to the
pickerknife shaft. No t e  the id ler  a rm riding on the
side of  the pickerlmife cam opposite the cam follower
arm.  T h i s  applies  even spring tension to both sides
of the pickerknife cam and prevents wearing of  the
pickerknife camshaft  bearings.

The pickerknives t ravel in an arc.  T o  obtain the
best feeding condit ions, t he knife blocks must  t ravel
evenly through the same arc .  T h e  pickerknife blocks
are fixed on the knife arms ,  but  the pos it ion of the
knife arms  on the shaft  can be adjusted.

Hopper
Back
Plate

Picker
Knife
Block

Hopper
Post

Picker
Knife
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Cam
/  Fo l l o we r

Arm
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Two Carbaloy*  pieces are inserted in the block
surfaces to res is t  wear,  and are ground to spec ifi -
cat ion for proper knife project ion.  Replac ement  of
the pickerknife block is required when the insert  be-
comes worn.

*Trade name of  Carbaloy Dept. o f  General  Elec tric  Co.

Read Regis t rat ion Mechanisms

The read regis t rat ion mechanisms (Figure 2-8) re -
ceive the card f rom the hopper feed rolls ,  and regis ter
it  in  the read stat ion at column zero. F i g u r e  2-4
illus t rates  the t iming relat ionships between the various
read regis t rat ion mechanisms.

Hopper Nudge Roll

The hopper nudge ro l l  (Figure 2-8) consists of  a
cont inuously running feed ro l l  mounted above a pair
of fixed nudge ro l l  shoes. T h e  shoes are spring

Hopper
Nudge
Rol l

Hopper
Nudge
Rol l
Shoe

Figure 2
-
8 .

Read
Pusher

Read
Drag
Button

Read Regis tration Mechanism

Clamping
Rail

loaded toward the ro l l  and are adjusted f or a s light
c learance to the rol l .  T h i s  prevents the ro l l  wearing
when cards are not being fed. Wh e n  a card is  fed into
the nudge rol l ,  t he shoes push the c ard against the
ro l l  and the card is  moved to the pre-read stat ion.

Read Clamping Rail

The read c lamping ra i l  (Figure 2-8) forces the card,
under spring tension, agains t  the f ront  guide ra i l
which guides the card along the correc t  card path.

Read Pusher

The read pusher (Figure 2-8) pushes the card into the
read stat ion and regis ters  i t  at column zero.  T h e
pusher must  be ret rac ted during the t ime the card is
being fed into the pre-read station, and begins
regis t ering the card only af ter the card has had t ime
to come to res t  against the f ront  guide ra i l .  T h e
pusher is  operated by a CF cam.

Read
Feed
Wheel

Push
Rod

Cam
Follower

Read
Pressure
Roll
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Bead Drag Button

The read drag button (Figure 2-8) is  act ivated by the
read pusher.  Wh e n  activated, i t  presses against  the
card and applies f ric t ion,  prevent ing the card f rom
overshooting beyond column zero when the read
pusher stops.

Read Pressure Rol l

While the read pusher is  regis tering the card in the
read station, t he read pressure ro l l  (Figure 2-8) is
raised to permit  ent ry  of  the card.  A f t e r  the card has
been fully  regis tered,  t he read pressure ro l l  is  per -
mit ted to c lose on the card,  under spring tension,
gripping the c ard between the pressure ro l l  and feed
wheel. T h e  rais ing and lowering of the read pressure
ro l l  is  cont rolled by a CI '  cam.

Read Nudge Roll

Figure 2 -9 .  P unc h  Regis tration Mechanisms
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Read Feed Wheel

The read feed wheel (Figure 2-8) operates in con-
junct ion with the read pressure ro l l  to feed the card
through the read stat ion. T h e  read feed wheel is
driven by the read clutch which is  mechanically  opera-
ted by a cam on the CF camshaft.  T h e  outer c i rc um-
ference of  the wheel is  constructed of  rough mat erial
to fac ilitate gripping the card.

Punch Regis t rat ion Mechanisms

The punch regis t rat ion mechanisms (Figure 2-9) re -
ceive the card f rom the read stat ion and regis ter i t
at the punch stat ion with column one under the punches.

Timing relat ionships  of  the punch regis t rat ion
mechanisms are i l lus t rated in Figure 2-4.
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Read Nudge Rolls

The read nudge rol ls  (Figure 2-9) deliver the card to
the pre-punch stat ion af ter it  has lef t  the read station.
Just before the read pressure ro l l  is  raised,  releas ing
the card,  t he read nudge pressure ro l l  is  permit t ed
to c lose on the card. A t  this point  the c ard is  being
moved by both the read feed wheel and the read nudge
rol l .  Sho r t l y  af ter the read nudge pressure ro l l
closes, t he read pressure ro l l  is  cammed upward,
releas ing the card.  T h e  card is  then delivered to
the pre-punch stat ion by the read nudge rol l .

Punch Pusher

Af ter the card has been delivered to the pre-punch
stat ion by the read nudge rol l ,  t he punch pusher
(Figure 2-9) pushes the card into the punch station,
regis t ering it  with column one under the punches.
The punch pressure rol ls  are raised at this  t ime to
permi t  ent ry  of the card.  The  punch pusher is  opera-
ted by a CF cam.

Front Pressure
Roll Assembly

Push
Rod

\ \

Front Punch
Feed Wheel

Operating
Link

Push Rod

ʻ
1
,
,

1•"
r
oeʻwg

;,
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,
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i
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Figure 2-10. P unc h  Pressure Rol ls  and Feed Wheels

Rear Pressure
Ro 1.1 Assembly

Card Pat ter

While the card is  being regis tered by the punch
pusher, t he card patter (Figure 2-9) is  act ivated and
pushes the card against the f ront  guide ra i l .  T h e  card
patter is  act ivated by the punch pusher.

Punch Drag Button

The punch drag button (Figure 2-9) is  act ivated by the
punch pusher and drags against the card, prevent ing
it  f rom overshoot ing the column one regis t rat ion
point  when the punch pusher stops.

Punch Pressure Rolls

The punch pressure rol ls  (Figure 2-10) are opened
during the t ime the card is  being regis tered at the
punch s tat ion and are permit t ed to c lose (under s pring
tension) af ter the card is regis tered.  Th e s e  pressure
rol ls  force the card against the punch feed wheels
which move the card during punching operat ions.
When another card feed cycle is  init iated,  t he rol ls
are again opened to permit  eject ion of the card.  T h e
punch pressure rol ls  are operated by a CF cam.

Rear Punch
Feed Wheel
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Punch Feed Wheels

The punch feed wheels (Figure 2-10) operate in con-
junct ion wit h the punch pressure ro l ls  to advance the
card during punching operat ions. T h e  punch feed
wheels are driv en by the inc remental drive mechan-
ism. T h l  outer c ircumference of  the wheels is  con-
structed of  rough material to fac ilitate gripping the
card.

Read Ejec t  Rolls

The read eject ro l ls  (Figure 2-9) move the card
f rom the punch stat ion into the punch eject ro l ls
during card feeding operat ions. T h e  read eject

2-12
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Guide &
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Operating
Lever

Punch Eject Pressure Stacker S t a c k e r
Roll Operating Arm   T r a n s p o r t  Pus her

Rolls A r m
Punch Eject
Pressure Roll ott

Figure 2 -11 .  S tac k e r Cornering Station and Transport

pressure ro l l  is  permit t ed to c lose on the card during
the early  part  of  the cycle, caus ing the read eject
ro l l  to eject  the card.  T h e  operat ion of the read
eject pressure ro l l  is  cont rolled by a cam on the CF
camshaft.

Punch Ejec t  Rolls

The punch eject ro l ls  (Figure 2-11) receive the card
f rom the punch stat ion af ter i t  is  ejected by the read
eject rolls .  Th e y  then deliver i t  to the stacker
cornering stat ion. T h e  punch eject pressure ro l l  is
permit ted to c lose on the card af ter the read eject
rol ls  have had t ime to deliver it ,  and remains  closed
on the card for the major  part  of  the cycle. T h e  t ime

Cornering
Station
Guide
Rail

Wedge
Stop

Card
Movement

Jam Switch

Jam Bar

Stacker
Select
Magnet

Card
Guide
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at which the card leaves the punch eject rol ls  depends
on the cardts  pos it ion in the punch stat ion when the
card feed cycle begins. I f  the card is  not punched at
all,  t he read eject rol ls  must  feed the card for some
distance before it  reaches the punch eject rolls .  I f ,
however,  80 columns of  the card have been punched,
the c ard is  already well under the punch eject pressure
ro l l  when the card feed cycle begins.

The operat ion of the punch eject pressure ro l l  is
cont rolled by a CF cam.

Stacker Cornering Station

The stacker cornering stat ion (Figure 2-11) receives
the c ard f rom the punch eject rol ls  and feeds it  into
the fi rs t  set  of  stacker t ransport  rol ls .  T h e  stacker
t ransport  rol ls  deliver the card to one of  the stackers.

Wedge Stop

The wedge stop (Figure 2-11) stops the card af ter it
is released f rom the punch eject rol ls .  Wh e n  the
leading edge of  the card enters the v-shaped s lot  in
the wedge stop, t he t rai l ing edge of  the card falls  be-
hind the cornering stat ion backstop, res ul t ing in the
card being aligned with the stacker t ransport  rol ls .
The v-shape of  the s lot  in the wedge stop has a
cushioning effect on card mot ion,  reduc ing card re -
bound.

Stacker Cornering Pusher

The stacker cornering pusher (Figure 2-11) pushes
the c ard into the fi rs t  set  of  continuously running
stacker feed rol ls  af ter the card has set t led in the
cornering station. Th e s e  pushers are operated by a
CI '  cam.

Stacker Transport

The stacker t ransport  mechanism (Figure 2-11) r e -
ceives the card f rom the stacker cornering stat ion
and delivers  i t  to a stacker.

Stacker Transport  Rolls

Four sets of  continuously running t ransport  rol ls
(Figure 2-11) are prov ided to move the card to the
stacker area.

Jam Bar

The jam bar (Figure 2-11) detects jams  in the stacker
t ransport  area.  I f  a card is deflected f rom the nor-
mal card path, i t  contacts the jam tape. T h e  jam tape
and jam switch are so adjusted that a s light  pressure

on the tape wi l l  cause the swit ch to t rans fer.  Wh e n
the switch t ransfers  i t  s ignals a malfunc t ion in the
t ransport  area to the machine.

Stacker Select Magnet

The s tacker select  magnet (Figure 2-11) may  be pro-
vided on machines equipped with more than one
stacker. I t  selects which of the stackers wi l l  receive
the card being transported.

Figure 2-11 il lus t rates  the operat ion of the stacker
select mechanism. Wh e n  the magnet  is de-energized,
the card passes under the lower card guide into the
normal stacker.  Wh e n  the magnet  is  energized,  the
extension on the armat ure pushes the lower  card
guide below the card line,  and the c ard is  sent  to the
select stacker. T o  prevent  interference wit h the
cards,  the armature extension operates agains t  an
area of  the lower card guide not in the card path.

Stacker

The s tacker (Figure 2-12) receives cards  horizontally
f rom the t ransport  mechanism. T h e  dis tance f rom
the top of  the radial  guide assembly  to the l i p  of  the
card-pivot  ledge assembly  is less than the length of
a card.  O n e  end of the card is  held by the c ard-piv ot
ledge assembly  while the opposite end, guided by the
guide assembly ,  f alls .

When the card approaches the radial  card guide
assembly,  the card falls  f rom the l i p  of  the c ard-
pivot ledge assembly.  T h e  card stops wit h one end on
the card aligner lever and the opposite end on the
card deck support ,  o r  on the card prev ious ly  stacked.

Spring tension supports the card aligner lev er
unt il several cards have accumulated. T h e  weight  of
the accumulated cards overcomes the s pring tension
support ing the card aligner lever and lowers  the group
of cards into the c ard pusher s lide.

The card pusher osc illates f rom f ront  to back by
action of the eccent ric  shaft. T h e  bot toms of  the

Cord Pivot
Ledge Asm

Cord Retaining Lever

Cord Deck
Support

Stocker Stop Switch

Figure 2-12. S tac k er Operation

Ledge Spring

Eccentric to
Joggle Cordsto Front of
Machine

Cord Aligner
Lever

Cord Pusher Slide

Radial Card
Guide Assembly
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cards are  worked f orward and the cards are stacked
against the card-deck  support. T h i s  act ion con-
tinues unt i l  the card-deck  support  moves f ar enough
out to operate the s tacker-s top switch.

READ STATION

•  T h e  read stat ion reads cards photoelec t rically .

•  C a r d s  are read serially .

The read stat ion (Figure 2-13) consists bas ically  of
13 photocells and 13 fi ber bundles which t rans mit
light  f rom a cent ral l ight  source. Twe l v e  of  the
fiber bundles and photocells are used to read inf or-
mat ion f rom the card and one of  the fi ber bundles and
photocells is  used to detect the presence of  cards at
the punch station.

When card columns in the card passing through the
read stat ion are blank,  no light  f rom the l ight  source
can reach the photocells ,  but  when the card columns
are punched, l ight  passes f rom the l ight  source
through the holes in the card to the photocells.  Wh e n
the l ight  s t rikes the photocells ,  they  emit  an impulse
(Figure 2-14).  T h e  peculiar shape of  the pulse f rom
the photocell is  caused by the two slots in the photo-
cell mask. Wh e n  the read stat ion fi rs t  begins to
read a punch in a card,  l ight  enters only  one of  the
slots. A s  the card progresses,  l ight  eventually

Figure 2 -13 .  R e a d  Station
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Read
Pressure
Rol l
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lRead M a s k

---- Clutch

enters both slots. N e a r  the end of  the reading t ime
for that part icular column light  again enters only
one of  the s lots.  Th e s e  pulses are sent to ampl ifi er
c ircuits  in the machine which amplif y  them and shape
them into square waves.

DUMMY READ STATION

The dummy  read stat ion is  used in place of  the read
station on those machines ut i l iz ing the SRP which do
not read cards.

The dummy  read stat ion is  s imi la r  in construct ion
to the normal  read stat ion but is not equipped with
the read mask and has only  one read photocell (in the
11 punch posit ion).  T h i s  photocell is  used to detect
the presence of  cards in the dummy  read station.

LI GHT SOURCE

•  O n e  cent ral l ight  source prov ides  light  for
al l  SRP photoelect ric  functions.

•  L i g h t  is channeled f rom the l ight  source to the
various areas of  the SRP by bundles of  glass
fibers.

The l ight  source (Figure 2-15) consists of  a projec -
t ion lamp and 14 fiber bundles used to t rans mit  the
light  f rom the lamp to various areas of  the SRP. T h e

Read Station Open
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1
1st Slot

oth Slots

Lost Slot

Figure 2-14. R e a d  Data Pulse

Figure 2 -15 .  L i g h t  Source

14 fi ber bundles are made up into two light  t rans -
mit t ing cables.

The emit t er  bundle cable t ransmit s  l ight  to the
read emit ter.  T h e  13-pos it ion bundle t rans mit s
light  to the read stat ion where i t  prov ides l ight  for
the card reading and punch card lever photocells.

Fiber bundles t ransmit  light  through a group of
glass fibers  which are t ight ly  bundled together.
Fiber bundle cables are terminated in metal f errules .

The pos it ion of the fiber bundle ends wit h respect
to the l ight  source lamp is  adjustable. T h e  voltage
to the l ight  source lamp is  also adjustable to compen-
sate f or  lamp aging.

Read Station
Light Input
Unit

Read Emitter
Phototransistor
Assembly

13
Position
Bundle

Emitter
Bundle

Light
Source
Lamp
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Figure 2-16 illus t rates  the operat ion of  the punch
unit :

1. P u n c h  cam,  res tore cam,  and interposer cam
rotate in synchronism.

2. H o l d  coil (cont inuously energized) surrounds
al l  12 interposer coils  and keeps a l l  12 int er-
posers attracted.

3. Co n t r o l l i n g  unit  energizes required interposer
coil(s) at  t ime indicated by punch emit ter.

4. C u r r e n t  in selected interposer coils  generates
magnet ic field that  cancels field of  hold coil,
releas ing interposer.

5. Re l e a s e d  interposer(s) moves between punch
bail and punch(es).

6. P u n c h  bail follows punch cam and c lamps
interposer(s ) between punch(es) and punch
bail.

7. I n t e r p o s e r  coil is  de-energized by cont rolling
unit  at t ime s ignalled by punch emit ter.

8. C a r d  is  punched.
9. Re s t o r e  cam and interposer cam res tore

punch and interposer(s).
10. I n t e rpos er (s )  ret urning to interposer cell(s )

generates impulse(s) in interposer coil(s).

Interposer (12)

Hold
Coil

Interposer
Coil (12)

Figure 2-16 .  P unc h  Uni t  Operation
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PUNCH UNI T

•  T h e  punch unit  is capable of  s erial ly  punching
cards at  a max imum rate of  160 columns per
second.

•  T h e  punch unit  consists p r imar i l y  of 12
punches, 12 interposers ,  12 magnets,  a  hold
coil,  and three cont inuously running funct ion-
al cams.

•  A  punch emit t er is  prov ided to s ignal the
machine when the punch unit  is c orrec t ly
posit ioned f or impuls ing the punch magnets.

Punch
Corn

Punch
Boil

Restore
Corn

Restore
Lever
(12)
Punch
(12)

These echo pulses are used by the cont rolling
unit  to check punch unit  operat ion.

Figure 2-17 il lus t rates  the punch unit  with all com-
ponent parts  in place. T h e  card being punched passes
between the die and the upper card guide and is  moved
by the punch feed wheels. T h e  punch feed wheels are
driven by the inc remental drive unit .  T h e  punch unit
and inc remental drive unit  must  be kept in t ime with
each other to ensure that  the card wi l l  not  be moved
while being punched.

Figures  2-18a through 2-18d il lus t rate a typical
punching cycle. P u n c h  emit t er 1 t ime indicates to
the machine the c orrec t  t ime f or impuls ing the punch
magnets. I t  also indicates when the punch echo im-
pulse f rom the prev ious punch cycle is  available.
Punch emit t er 2 t ime indicates the end of  the period
of t ime in which the punch magnets can be impulsed.
The inc remental drive emit t er is  also illus t rated to
show the t iming relat ionship between the punch unit
and inc remental drive.  T h e  inc remental drive emit t er
t imings  shown wi l l  be more meaningful af ter reading
the "I nc remental Drive Uni t " sect ion of this manual.

I NCREMENTAL DRIVE UNI T

•  T h e  inc remental drive unit  moves the c ard
during punching operat ions.

•  T h e  inc remental unit  is  cont rolled by latch
magnets. Th e s e  magnets are impulsed by
the machine to cause card movement.

•  T h e  c orrec t  t ime f or impuls ing the inc remental
drive magnets is  indicated to the machine by
the inc remental drive emit ter.

The inc remental drive unit  (Figure ' -19) in t er -
mit tent ly  drives  the punch feed wheels which move
the card through the punch stat ion during punching
operations.

During punching operat ions,  the card in the punch
station must  be moved only  between punching cycles,
and must  be held mot ionless while the holes are being
punched. A n  inc remental drive emit t er is  prov ided
to s ignal the c orrec t  t ime f or impuls ing the inc re-
mental drive magnets. T h i s  emit t er is  t imed to the
punch unit  to maintain the proper t iming relat ionship
between the punch unit  and inc remental drive.

The inc remental drive unit  consists bas ically  of:
1. T w o  cont inuously running cams, each having

two high and two low lobes. Thes e  cams are
t imed 180* out  of phase; when the upper cam
is on a high lobe,  the lower cam is  on a low
lobe.
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Interposer Guide Comb

Interposer

Hold Coil

Individual Interposer
Magnets

Interposer Magnet
Assembly

Interposer Cam

Interposer Spr ing...- - -
- - rAssembly

Upper Card
Guide Plate

Grease Wick

Punch Return Spring

Punch Die

Punch Feed Wheel

Figure 2-17.  P unc h  Uni t Assembly

Wick Mounting
Bracket

Punch Cam

Punch Bail
Housing

Punch

Restore Cam

Restore Lever

Restore Lever
Spring Assembly

Restore Lever
Assembly

Punch Stop Comb



Punch CB 1

12.480
i

6.240

•

1.560
•

7.200 20 700
I

•

3.640

•

9.880 1 6 . 1 2 0

II

•

22.360
•

030* 0 6 0 '  0 9 0 ' 120* 1 5 0 '  180 '
I

•  •

210' 240*  270* 300*  330*  360*

•

030' 0 6 0 '  090*
Punch

Punch at Re I Bottomed

High Dwell 113.5*
A

233.5*
A

353 5*
A

113

50*
High Dwell

A

v

95*
170'

A
215'

V 250

A
335*

V 50*

A
95*

V

V
Low Dwell

V V V

Punch I n c r e m e n t a l
Emitter D r i v e
Dirk E m i t t e r

Disk
Punch
Cain

CB A

• Incremental drive latch A or B impulsed (illustration assumes B impulsed).
• Punch cam on high dwell.
• N o  punching occurring.
• Interposer armatures held by hold coil.
• Interposer magnets not yet impulsed.

2-18

• Selected interposers follow interposer cam.
• Interposer moves between punch bail and punch.
• Card is punched when punch cam reaches high dwell.
• Restore cam on low dwell.
• incremental drive latch A impulsed (no card movement has yet occurred).
NOTE Selecrect interposer magnets were de-energized at Punch CB 2 time.

Time (MS)
Incremental
Drive CB A

Incremental
Drive CB B

Punch CB 1
Emitter
Punch CB 2
Emitter

Punch Index

Punch Cam Motion

Interposer Cam

Restore Cam

Card Movement

Figure 2-18.  P unc h  Uni t Operation
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18.72

• Punch Emitter 1 impulse signals interposer magnets ready tube impulsed.
• Selected interposer magnets are energized.
• Interposer cam on high dwell.
• Punch cam on low dwell.
• Restore cam on high dwell.

• Punch cam moves to low dwell.
• Punches restored by restore cam.
• Interposers restored by interposer cam and held by hold coil.
• Card moved to next column by incremental drive.
NOTE: Punch echo signals are provided when selected interposers are restored.

Punch CB I signals when echo signals are available.

23.40

5*
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-
4
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2. T w o  cam follower arms.  Wh e n  these arms
are not  latched, they are permit t ed to f ollow
the cont inuously running cams and impart
mot ion to the ratchet  wheel.

3. A  ratchet  wheel which is  attached to the punch
feed wheels.  Th i s  wheel is  moved by the cam
f ollower arms  when they are unlatched. Wh e n
not being moved, the ratchet  wheel is  held
stat ionary by a detent.

SIDE A
Cam
Follower
Arm

I
T

Incremental
Drive
Pawls

Ratchet
Wheel

SIDE B
Cam
Follower
Arm

Upper
Cam

Latch
A

Figure 2-19.

Lower
Cam

Eccentric

Incremental
Drive
Emitter
Disk

Incremental  Drive Uni t

It

Latch
B •

Incremental Incremental
Drive •  D ri v e
Emitter 1 (A) Emitter 2 (8)

4. A  cont inuously running eccentric  cam which
moves two inc remental drive pawls ,  at tached
to the c am follower arms ,  alt ernately  in and
out of  the ratchet  wheel.

5. T w o  latch arms  which when not at t racted to
t heir corresponding magnet assemblies pre-
vent the cam follower arms  f rom f ollowing
the cams.

6. A n  emit t er which provides t imed impulses
used to s ignal the correc t  t ime f or  impuls ing
the latch magnets.

Figure 2-20 prov ides a more detailed i l lus t rat ion of
the inc remental drive unit .  No t e  that  the gears  which
drive the inc remental drive cams and eccent ric  are
driven by a gear on the punch unit  interposer cam.
This  ensures that the inc remental drive unit  wi l l  r e -
main in t ime wit h the punch unit.

Figures  2-21a through 2-21e i l lus t rate the opera-
t ion of the inc remental drive unit .  No t e  that  the card
can be moved at  three dif ferent  t imes during each
punch index cycle. T h i s  is  necessary because i t  is
possible f or the punch unit  to punch at  three dif f erent
t imes in each punch index cycle.

DUMMY PUNCH UNI T

The dummy  punch unit  replaces the punch unit  in
machines which use the SRP mechanism to read
cards only.

Figure 2-22 shows the dummy punch stat ion in-
stalled in the SRP. No t e  that  an id ler  pulley  is  pro-
vided in place of  the punch cam drive pulley .  T h i s
permit s  us ing the same mot or drive belt  f or SRP's
with the punch unit  and SRP's with the dummy  punch
station.

EMI TTERS

•  T h e t R P  incorporates three magnet ic  emit t ers :
card feed emit t er,  punch emit t er,  inc rement al
drive emit ter.

•  M a g n e t i c  emit t ers  prov ide t imed impulses
used to indicate the pos it ion of certain SRP
mechanical units.

•  T h e  SRP read emit t er is  a photoelect ric
emit ter.

2-1,.9



2-20

Figure 2 -20 .  Inc rementa l  Drive Uni t  Assembly
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Ratchet

Control
Circuits

Wheel E c c e n t r i c  A r e s

Side B

Upper Incremental
Cam D r i v e  CB (B)

Cans
Follower

Latch

Incremental
Drive CB (A)

• Corn follower arms A and B are latched.
• Incremental drive pawls alternately enter and leave ratchet wheel.
• Ratchet ' wheel does not rotate.
• Lat ch magnet A impulsed at CB A time.
• Lat ch does not immediately trip because of inherent electrical

and mechanical delay.

Side A C : )

4 1

4

Side B

•  Lower corn is on high dwell.
• Incremental drive pawl enters ratchet wheel.
• Cam  follower arm is unlatched from latch A.

NOTE: I f  continuous operation (incrementing) is desired, latch B magnet
is impulsed at this time.

Control
Circuits

Side A

<L,

A i r

4

1

Side B

2

•  S ide A incremental drive pawl leaves ratchet wheel.
• S ide B incremental drive pawl enters ratchet wheel.
• S ide A corn follower arm begins restoration.

NOTE: For continuous operation, latch B would be tripped at  this time as
a result of the latch magnet being impulsed. •

Punch Index
Incremental
Drive CB A

Incremental
Drive CB B
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Incremental
Drive Cam
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Incremental
Drive Cam

Figure 2
-
2 1 .  
I n c
r e m
e n t
a l  
D
r
i
v
e  
U
n
i
t  
O
p
e
r
a
t
i
o
n

Side A

2
1

Side B

2

• Incremental drive pawl A enters ratchet wheel.
• Lower'carn moving to high dwell.
• Cam  follower arm relatches on latch A or stays unlatched if  latch magnet A

was previously energized to continuously increment card.
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Side A C : )
Side B

• Cam  follower arm rol lows lower cam under spring tension.
• Ratchet  wheel rotates - moving card one column.
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Machine With Dummy Punch Uni t

Stac ers

Figure 2-22 .  D u m m y  Punch Uni t

Magnetic Emit t ers

Magnetic emit t ers  operate on the princ iple that
current  is  induced in a coil of  wire when a magnet ic
field passes through the coil.  F i g u r e  2-23 il lus t rates
the operat ion of the type of  magnet ic emit t ers  used by
the SRP. A  permanent  magnet, mounted in a rotat ing
disk,  prov ides  a mov ing magnet ic field.  A s  the per-
manent magnet passes near a fixed c oil,  mounted in
close prox imit y  to the disk ,  a pulse of  current  is  in -
duced. T h i s  pulse is  then amplified,  shaped into a
square wave, and used by the machine as a t iming
pulse.

Card Feed Emit t er

Punch Uni t

The card feed emit t er (Figure 2-23) prov ides  impulses
used by the machine to determine the pos it ion of
cards wit hin the SRP feed. T h e  t erm CB,  applied to
the coils ,  i s  a carryover f rom previous machines that
used contact type Circ u i t  Breakers  to prov ide these
t imed impulses.  T h e  card feed emit t er disk  is
attached to the card feed camshaft  and is  therefore
controlled by the card feed clutch.

1 E
-  
m
-  
i t t
e r

CB-2 CB-2 C o i l  C B - 3  C B - 4

Figure 2 -23 .  C a r d  Feed Emi tter

Machine With Dummy Punch Uni t

(Rear)

Emitter P e r m a n e n t
Disk M a g n e t

CB-1

Ay)
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Punch Emi t t er

The punch emit t er (Figure 2-24) is  mounted on the
punch unit  and provides t imed impulses that  indicate
the pos it ion of certain mechanisms in the punch unit.
Note that  the punch emit ter disk contains three mag-
nets. T h i s  corresponds to the three separate
punching t imes possible f or each revolut ion of the
punch cams. T h e  punch emit t er disk is  attached
direc t ly  to the punch cam. I mpu ls es  prov ided by the
punch emit t er s ignal the beginning and end of  the
correc t  t ime for impuls ing the punch magnets and
also s ignal when punch echo impulses  are available.

Inc remental Drive Emit t er

The inc rement al drive emit t er (Figure 2-24) prov ides
t imed impulses  which indicate to the machine the c or-
rec t  t ime f or impuls ing the inc remental drive mag-
nets. T h e  inc remental drive emit t er contains two
permanent  magnets and is  attached direc t ly  to the
inc remental drive upper camshaft.

Punch
Emitter
Disk

Punch
Emitter I

Incremental
Drive -
Emitter
I (A )

Incremental
Drive
Emitter
Disk

Incremental
Drive
Emitter
2 (6)

Figure 2-24. Punch and Inc remental  Drive Emi tters

Read Emit t er

The read emit t er (Figure 2-25) prov ides t imed im-
pulses used to indicate to the machine the c orrec t
t ime f or sensing data pulses f rom the read photo-
cells .  T h e  read emit t er is  not prov ided on machines
unequipped to read cards.

The emit t er  consists, bas ically ,  o f  a l ight  source
(fiber bundle),  a  photocell,  and an emit t er disk  which
is driv en by the read clutch. S lo t s  are cut  in the
disk to correspond to the read t ime f or  card columns.
The disk  is  adjusted to cause the fi rs t  s lot  to pass
between the l ight  source and the photocell halfway
through the fi rs t  column read t ime.  L i g h t  then
passes through the s lot  and causes the photocell to
emit  an impulse.  T h e  impulse emit ted is  shaped,
amplified,  and used by the machine f or t iming O t h e r
slots i n  the disk  correspond to other card columns

Read
Clutch

Photocell

Emitter
Bundle
From
Light
Source

Mounting
Plate

Locking Screw

Set Screw

Figure 2 -25 .  R e a d  Emi tter

Read
Peed
Wheel

Emitter
Disk

Phototronsistor
Housing
Block

2-23
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I NTRODUCTI ON

Start
+ Start Key N - 0

1
+ Stop Key N-C

Stop
+ NPRO Key N-C 1

1
NPRO + NPRO KEY N - 0 >> •J1

Processing
Unit11

•
+ Stacker Jam Sw N-C •I

Stacker Jam *
+ Hopper Empty Sw N-C

1•
Hopper Empty* +Combined Attention

I3ox Full•  •
Chip Box Out•  •

•  V '
,
1 r  
S t
a c
k e
r  
F
u
l
l

Cover Interlock* + Cover Closed
>> 0• Thermal 1

Thermostat
Thermal 2, • >>

Motor Hold Relay N-C
>>

This  chapter explains the interface lines  between
the 1442 and the processing unit.  Desc ript ions  of
lines are grouped by the funct ion the l ine performs .

Sequential descript ions of  the operat ions per-. f ormed by the 1442-5, 6,  7  are not inc luded in this
chapter.  T h e  sequence of  operat ion depends, p r i -
mar i ly ,  on  the using system, because al l  logic
c ircuit s  f or the 1442 are contained in the processing
unit  to which the 1442 is  attached. Det a i led ,  sequen-
t ial descript ions are prov ided in I /O attachment
manuals f or the using system.

START/ STOP CIRCUITS

•  C o n t r o l  the 1442 dr iv e motor.

•  P l a c e  the 1442 in the ready condit ion.

•  R e m o v e  the 1442 f rom the ready condit ion.

Ov Switch Common

All switchs on ALD page PU 310 unless otherwise indicated.

•  C
P
A
•  7 4 *

• A

•

•

A
Motor Hold
Relay
PU 300

•

* These switchs are normally transferred.

Figure 3 -1 ,  1 4 4 2  Model  5 Start/Stop Output Signals

CHAPTER M.  THE O RY  OF OPERATI ON

•  P e r m i t  remov ing the cards f rom the feed
without  processing them.

•  S i g n a l  e r ro r  condit ions to the process ing
unit.

•  C o n t r o l  the use meter.

1442 Model 5

Output Lines  To Processing Unit  (Figure 3-1)

+ Start  Key N-0  indicates that the s tart  key has been
operated. T h i s  line s ignals the process ing unit
that the operator wishes to place the 1442-5 in
the ready  condit ion.

+ Stop Key N-C  indicates that the stop key is  in its
normal posit ion. Wh e n  the stop key is  operated
the line drops,  s ignaling the process ing unit  that
the operator wants to stop the 1442-5 and remove
it  f rom ready condit ion.

3-1



+ NPRO Key n-C/ ± NPRO Key N-0  indicate the pos i-
t ion of  the NPRO key. Wh e n  the NPRO key is
operated, t he lines  s ignal the processing unit
that the operator wants to remove the cards in
the 1442 feed without processing them. T h e  pro-
cessing unit  requires  that cards be removed f rom
the hopper before i t  wi l l  perf orm the non-process
runout.

+ Stacker J am Sw N-C indicates that a card jam has
occurred in the stacker t ransport  area.  T h e
switch is  normal ly  held t rans ferred but when a
card in the s tacker t ransport  moves outside the
normal card path, i t  touches a jam tape, a l l ow-
ing the n/c  contacts of  the jam switch to close.

+ Hopper Empty  Sw N-C  indicates that the hopper is
empty. T h e  switch is in the t rans ferred pos it ion
when the hopper contains cards.

+ Combined At tent ion Sw, when dropped, indicates
that one of  the following has occurred:
1. The  stacker has fi l led to capacity, caus ing

the s tacker-full switch to t rans fer.
2,. The chip box is  eit her f ull or not correc t ly

posit ioned, caus ing the chip box f ul l  or chip
box out switch to t ransfer.

+ Cover Interlock   indicates that the cover is  closed.

1442 Thermal  1/1442 Thermal  2 lines  are normally
commoned through the n/c  points of  the t hermal
switch. I f  the temperature in the SLT gate

Processing
Unit

3-2

-  Motor Relay Select

-  Pick
Motor Relay

Motor Hold Relay
-  Pick Motor
Hold Relay r t  K2 11 P U  300

+
E
x
e
c
u
t
e  
C
o
m
m
a
n
d  
,
!
k
l
l  
M
D  
•  
1  
1  
•  
,

) + 24 vdc
K2

Meter + 6 v Supply >110
1
'

24 v Commor6

-  1442 Meter Go -  Pick Meter RelayP••

Figure 3 -2 ,  1 4 4 2  Model  5 Start/Stop Input Signals

exceeds 120* F,  t he t hermal switch opens, i nd i -
cat ing to the processing unit  that the 1442 is
overheating.

Motor Hold Relay N-C indicates that the motor hold
relay  has been de-act ivated.

Input Lines  Fr o m Process ing Unit  (Figure 3-2)

-Mot or Relay  Select energizes the mot or relay .
The mot or relay  activates the drive motor.

- Execute Command energizes the mot or hold relays.
Af ter the line is  de-act ivated,  mot o r  hold relay
K3 is  held for an addit ional 30 seconds by the
discharge of  a capacitor through a relay  coil and
a potent iometer.

The potent iometer is  used for adjust ing the
amount of  t ime the relay  remains  energized
af ter the execute command line is  de-act ivated.
This  t ime period permit s  the 1442 driv e mot or
to be cont inuously energized when a series of
c losely -t imed commands is  received.  O v e r -
heating, whic h would occur i f  the drive motor
had to be res tarted f or each command, i s  pre-
vented.

- 1442 Met er Go  energizes the process met er relay .
This  relay  causes the process met er to run.

Motor
Relay

Process Meter
Relay

PU 300

+ 24 vdc

PU 300

+ 24 vdc

1 •  P U  300

AR)

r
.
c
-
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1442 Models  6 and 7

Output Lines  To Processing Unit

Note that  al l  lines, (See Figure 3-3) except the stacker
jam sw line,  are active only when the cover interlock
switch is closed.

+ Start  Switch indicates that the s tart  key has been
pressed, and the stop key, s tacker f ul l  switch,
and chip box switches are al l  in their normal
posit ions. Th i s  line s ignals the processing unit
that the operator wants to place the 1442-6, 7
in a ready condit ion.

-  Stop Switch  indicates that the stop switch,  s tacker
f ul l  switch, o r  a chip box switch has been operated.
This  l ine signals the processing unit  to remove
the 1442 f rom the ready condit ion.

+ NPRO Switch indicates that the NPRO key was
pressed, t he stop key is  in its normal posit ion,
and the hopper contact is  c losed (empty hopper).
This  l ine signals the processing unit  that the
operator wants to remove the cards  f rom the 1442
feed without  processing them (non-process runout).

+ Hopper Empty Sw indicates that the hopper contains
no cards.

Idle Relay  Contact indicates that the idle relay  is
activated.

+12v

Cover Interlock*

•

All switches on AID page RP 101.

Hopper

Chip Box
Out

Stop

Chip Box
Full

Idle

•

SMr. Jam.

Figure 3-3 .  1 4 4 2  Models 6 and 7 Start/Stop Output Signals

7

Stop

NPRO

• These switches normolly held in transferred condit ion.

Stir Full

- Stacker Jam Sw indicates a card jam in the stacker
t ransport  area.  T h i s  switch is normal ly  held
t rsns ferred.  I f  a card in the stacker t ransport
leaves the normal card path, i t  contacts a jam
tape, wh ic h  causes the n/o contacts of  the j am
switch to break contact.

Input f rom Process ing Unit  (Figure 3-4)

- Mot or  Relay   activates the motor relay ,  caus ing
the 1442 dr iv e mot or to be activated.

- SRP Busy which works wit h the idle relay  as an
idle cont rol c ircuit ,  i s  maintained at a minus
level while the 1442 is  busy, and returns  to a
plus level when the 1442 is  not busy. Wh e n  the
line goes to a plus level,  t he idle relay  dr iv er
c irc uit  is  act ivated and activates the pick  c ircuit
of the idle relay .

The idle relay  has a buil t - in delay of  15 sec-
onds. I f  the SRP busy l ine remains  at  a plus
level (indicat ing SRP not busy) f or 15 seconds,
the idle relay  picks, i t s  n/c  points open, and an
idle relay  contact s ignal is  sent to the process ing
unit .  Th e  processing unit  responds to this  s ig-
nal by de-act ivat ing the mot or relay  line and the
1442 driv e motor.

The idle cont rol c irc uit  cont rols  the driv e
motor.  I f  the 1442 perf orms  operat ions  wit hin
15 seconds of  each other, t he drive mot or runs
continuously; thus, prevent ing successive re -
starts of  the drive motor which would cause the
motor to overheat.

Start
•  1 1

470
0
2200

4700

470

+ NPRO Switch

Hopper Empty Empty Switch 1 . 1

*Start Switch

- Stop Switch

12 K +  Chip Box
> > - 0 — ' \ A A A y
—
•

470 0
 •\./ \Atv „ i d l e  Relay Contact01.>

4700 -  Stacker Jam Switch

104

To chip
box indector
driver.

1•4

ProcessingUnit
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- SRP Process Met er activates the process met er
•  r e l a y ,  whic h activates the process meter.

CARD FEEDI NG CIRCUITS

•  T h e  processing unit  s tarts  the card feed cycle
by act ivat ing the 1442 card feed c lutch magnet.

•  Wh i l e  cards are mov ing through the feed, t he
1442 s ignals  t heir posit ions through lines
activated by phototransistors and the card
feed emit t er.

1442 Model 5 (Figure 3-5)

Input Lines  Fr o m Processing Unit

Feed Clu Select activates the card feed clutch mag-
net. T h i s  causes the card feed clutch to engage
and advance al l  cards in the feed one card stat ion.

Output Lines  To Process ing Unit

During a card feed cycle the following s ignals are
developed and sent to the processing unit .  T h e
processing unit  uses them to determine the pos it ion
of cards in the feed and to detect feeding malfunc -
tions.

FCB 1, FCB  2, FCB  3, and FCB 4  signal the pos i-
t ion of the card feeding mechanism at four di f f er-
ent cycle points. Pu ls es  are emit ted at specified
t imes  (Figure 3-5).

Read Stat ion SC 1 Exposed; Ac t ivated by the number
11 photot rans is tor in the sense s tat ion,  detects
the movement  of cards through the sense stat ion.

Processing
Unit

3-4

-  Motor Relay

-  SRP Busy

-  SRP Process Meter ›>

Figure 3 -4 .  1 4 4 2  Models 6 and 7 Start/Stop Input Signals

A R

A R

A R

The line is  act ive when there is  no card be-
tween the light  source and phototransistor.  I f
the l ine is  not act ivated at the r ight  t ime (230' -
313"), a  card feeding malfunc t ion has occurred.

Punch Stat ion SC 2 Exposed  is used by the processing
unit  to detect the proper movement  of  the card
f rom the dummy read stat ion to the punch stat ion.
As cards  move f rom the sense stat ion to the punch
stat ion they pass between the punch card lever
photot rans is tor and its  light  source.  Wh e n  the
card has been fully  regis tered at the punch sta-
t ion, t he l ight  f rom the light  source s t rikes  the
photot rans is tor and the line is  act ivated (305").
The line then stays act ive unt il 50' of  the next
feed cycle.

1442 Models  6 and 7 (Figure 3-6)

Input Lines  Fr o m Process ing Unit

SRP Feed Clutch activates the card feed clutch mag-
net, caus ing the c ard feed clutch to engage and
advance al l  cards in the feed one card station.

Outputs To Process ing Unit

The f ollowing s ignals are developed and sent to the
processing unit  during a card feed cycle. T h e  pro-
cessing unit  uses these s ignals to ddtermine the
posit ion of cards in the feed, and to detect feeding
malfunct ions.

Punch Lamp Dark ;  As  cards move f rom the read
stat ion to the punch station, t hey  pass between
the punch card lever photot rans is tor and its
light  source, and activate the punch lamp dark
line.  T h e  t iming of  this l ine is  i l lus t rated on
the t iming chart  (Figure 3-6).
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Figure 3-5 .  1 4 4 2  Model  5 Card Feed Signals
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+ FCB 3

+FCB 2

Processing
Unit

Pool

0-1

30' 6 0 °  9 0 '  1 2 0 °  1 5 0 '  1 8 0 '  2 1 0 '  2 4 0 °  2 7 0 '  3 0 0 '  3 3 0 °  3 6 0 °11 I  1 1 .  I I  1 . 1 .  1 1  1 .  1 ,

50 '

2
3
0
°

260
°

305'

330'

-
1355*

313°



3-6

+ Feed CBI

Processing
Unit

CV

+ Feed CB4
CV

+ Feed CB3
CV

+ Feed CB2
CV

Feed CB I ,  Feed CB 2, Feed CB 3, and Feed CB 4
lines s ignal the pos it ion of the card-feeding mech-
anism at four dif ferent  cycle points. Pu l s es  are
emit ted at the t imes  shown on the t iming chart
(Figure 3-6).

CARD READING CIRCUITS,  MODELS 6 AND 7

•  Punc hed holes are detected in cards when
light  shines through the punched holes and
activates read phototransistors.

15°

CBI
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Punch Lamp
Dark
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Figure 3 -6 .  1 4 4 2  Models 6 and 7 Card Feed Signals
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•  Output s  f rom read phototransis tors are
amplified,  shaped,  and sent to the processingunit.

•  A  read emit t er produces impulses  near the
middle of  the read t ime of  each card column.

•  Re a d  emit t er pulses are amplified,  shaped,
and sent to the process ing unit .

A")

A")
A")
A")
A")

A")
'")
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Circ uit s  used to shape and amplif y  the photot rans is tor
s ignals (Figure 3-7) are described in Appendix C.

CARD PUNCHING CIRCUITS

•  P u n c h  CBIs tell the processing unit  when to
impulse punch magnets and when to detect
punch echo pulses.

•  P r o c e s s i n g  unit  activates punch magnets.

•  Co r r e s p o n d i n g  punches punch holes in the card.

•  P u n c h  echo pulses are sent  to the processing
unit .

Read Phototransistors 12-9
RP 111
RP 121

4
1
#
4
4
6

Light Source

+ Read Pulse
(To Processing Unit)

+ Read Emitter

Phototransistor

Column 39

RP121

Emitter Disk

Figure 3-7 .  1 4 4 2  Models 6 and 7 Card Read Signals

1
Spec
(amp)

12
Ckts

RP 111
RP 121

Spec
(amp)

Column 40

Note

-*Read 12 Through +Reod 9
( 12 Lines )

1
* Note: When reading similar punches in adjacent columns,the amplifier

output may not drop between columns as illustrated.

The Model 5 punch c ircuit s  (Figure 3-8) are s imi l a r
to the Model 6 and 7 punch c ircuit s  (Figure 3-9).
The main dif ference between the two is  in the c i r -
cuits used to amplif y  the punch echo pulses. Re f e r
to Appendix C.

The t iming chart  (Figure 3-10) shows the t iming
relat ionship between punch magnet  pulses and t heir
respect ive echo pulses.

I NCREMENTAL DRIVE CIRCUITS

•  T h e  inc remental drive emit t er t ells  the
processing unit  when to impulse the inc re-
mental drive magnets.

•  T h e  processing unit  activates an inc remental
drive magnet,  caus ing the card to advance
one column.

+ Read Emitter

Processing
Unit

3 -7
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PU 303

Punch Magnetic CB's

Punch CB 1

Punch CB 2

Interposer Corn

Punch Magnet 5

Punch Echo Pulse 5

Punch Magnet 9

Punch Echo Pulse 9

1:1 12 I ]  PU 3041
1
-
•
-
>
>
-
t

1

Note: Positions 11-8 not illustrated.

CV

CV

AR MD

AR PC

ARMD

+ Punch Echo 9
AR PC 1 1 1 0

Figure 3 -8 .  1 4 4 2  Model 5 Punching Circuits

H i g h
l
D w e
i l

- Punch Magnet
> > 12 Select " 1 1

+ Punch Echo 12

- Punch Magnet
9 Select

+ Punch CB 1

+ Punch CB 2

The inc remental drive c ircuit s  f or the Model 5
(Figure 3-11) are s imi la r  in design and funct ion to
the Models  6 and 7 c ircuit s  (Figure 3-12).  T h e  main
dif ference is  in the dr iv er  c ircuits .  S e e  Appendix C.

Timing charts of  the inc remental drive operat ion
are prov ided on pages T0002 and TC003 of  the 1442
logic diagrams.  Th e s e  charts show the t iming re-
lat ionship between the inc remental drive impulses
and the inc remental drive mechanisms.

1

Figure 3 -10 .  1 4 4 2  Punch Operation Sequence and Ti mi ng

11
1

Low Dwell

Processing
Unit

0
RP 131

Punch Magnetic CB's

RP 141

+ 12 vdc

C V

C V

Note: Positions 11-8 not illustrated.

(Refer to Figure 3-13)

Inter. e r  Sealed on Magnet Core

- Punch Magnet 12

-Pch Chk Amp 12

Pch Chk Amp 9

+ Punch CB1

Punch Magnet 9
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Figure 3 -9 .  1 4 4 2  Models 6 and 7 Punching Circui ts

STACKER SELECT CI RCUI T,  MODELS 6 AND 7

•  P r o c e s s i n g  unit  energizes stacker select
magnet.

•  S t a c k e r  select  magnet directs  card to the
alternate stacker.

1

NOTE: This illustration shows.° 5 punch in column 1,
a 9 punch in column 2, and the punch echo pulses.

Processing
Unit
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INDICATOR LAMP CIRCUITS

•  I n d i c a t o r  lamps are cont rolled by s ignal lines
f rom the processing unit.

The indic at or lamp c ircuits  in the Model 5 (logic
page PU311),  are s imi lar  to the lamp c ircuit s  in the
Models 6 and 7 (logic  page RP181). A l l  lamps ,

Incremental Drive
Magnetic CB's
PU 303

+24 vdc A

Incremental
Drive Coils
PU 309

+ 24 vdc —

+ 12 vdc

Incremental
Drive Coils
RP 171

+ 12 vdc

Figure 3-11. 1 4 4 2  Model  5 Inc remental  Drive Signals

Incremental Drive
Magnetic CB's
RP 131

A

r "
- -
5
1

CV

AR MD

AR

AR

CV

CV

CV

>>+ Pch Incr Dr CB A

+ Pch Incr Dr CB B

- Pch incr Dr A

- Pch Incr Dr B
AR MD

Incr Dr CB A
•-•??

> +  Incr Dr CB B

Figure 3-12 .  1 4 4 2  Models 6 and 7 Inc remental  Dri ve Signals

Incr Drive A

>>+ Incr Drive B

except the chip box (Models 6 and 7 only) and power-
on lights ,  are direc t ly  cont rolled by s ignal lines
f rom the process ing unit.

A lamp test  line is  included in the c irc uit s  f or
the 1442-5. Wh e n  this line is  act ivated, the indi -
cathr driv ers  f or al l  lamps are act ivated,  giv ing the
CE an easy method of checking for burned out lamps.

Dr iv er  c ircuit s  that activate the indicator lamps
are described in Appendix C.

10-J
Processing
Unit

Processing
111
1 
U
n
i
t
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Figure 3-13. 1 4 4 2  Models 6 and 7 Stacker Select Ci rc ui t
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1442 MODEL 5

Power Supplied By Processing Unit

Most  of the voltages needed in the 1442-5 are
supplied by the processing unit  through the power
connector located in the 1442. L o g i c  page PU300
shows the power dis t ribut ion of the 1442-5.  V o l t -
ages supplied by the processing unit  are:

1. + 3  vdc (for SLT c ircuits )
2. + 6  vdc (f or SLT c ircuits )
3. - 3  vdc (for SLT c ircuits )
4. 2 0 8 / 2 3 0  vac (pr imary  power f or drive motor,

power supplies, and fan)
5. 1 1 5  vac (for convenience out let)
6. 7 . 2 5  vac (f or indicator lamp c ircuits .

Power Supplied By 1442

The 1442-5 has power supply and a t rans f ormer that
prov ide power for the funct ional magnets,  l ight
source lamp,  and use meter.

Power Supply

Wir ing of  the power supply is shown on logic  page
PU300. T w o  basic voltages are produced:

1. + 2 4  vdc (terminals  TB2-1,  3,  6,  &  9). T h i s
voltage is  also available f rom t erminal ' rB2-5
but is adjustable and wi l l  vary  f rom +24 vdc.

2. + 3  vdc (TB2-11,  12) used to power the l ight
source lamp.

Trans f ormer T i  regulates through a f erro-resonant
winding,  and provides two secondary outputs f or
produc ing the 24 vdc and +3 vdc outputs. L i n e  volt -
age fluctuat ions of  1 0 %  can be absorbed by the
t rans f ormer.  Mu l t i p l e  taps on the p r imary  permit
operat ion with a pr imary  voltage of  208 or  230 vac.

Diodes,  connected to t rans f ormer t erminals  6 and
8, func t ion as a full-wave rec t ifi er f or  the 24 vdc
supply. T h e  output of the rec t ifi er is  fi lt ered by
the three 10K MFD capacitors and the 25 ohm re-
s is tor.  Fu r t h e r  fi lt ering on the DC lines  connected
to output t erminals  on TB 2 is  prov ided as required.

CHAPTER IV. P O WE R SUPPLIES AND CONTROLS

The output  at t erminal TB 2-5 connects to the
punch hold coil,  and is  adjustable by the 50 ohm
potent iometer.  T h e  one-henry  choke c oi l  in the l ine
reduces the affect of sudden load changes on the
power supply.

Diodes connected to t rans f ormer t erminals  9 and
11 funct ion as a full-wave rec t ifi er f or  the l ight
source lamp power supply. T h e  output of this  rec -
t ifi er is  fi lt ered by  two 25K MFD capacitors.

Use Met er Trans f ormer

The use met er t rans f ormer (logic  page PU-300)
supplies 41 vac to the use meter.  Mu l t i p l e  p r imary
taps are prov ided to permit  use with 208 o r  230 vac
pr imary  voltages.

Power Sequencing

(Refer to logic  page PU300)

Power On

Power-on sequencing is cont rolled ent irely  by the
processing unit.  P o we r  in the 1442-5 is  brought  up
when the process ing unit  supplies the 208/230 vac
pr imary  power to the driv e mot or and power supply.
The power-on light  is act ivated when power is
brought  up in the 1442.

Power Off

Power-of f  sequencing is  normal ly  cont rolled by the
processing unit.  P o we r  is  dropped in the Model 5
when the process ing unit  removes the 208/230 vac
pr imary  power to the drive mot or and power supply.
The power-on light  turns of f  when 1442 power is
dropped.

Power can also be removed f rom the 1442 by
sett ing the CE switch to CE MODE.  T h i s  removes
power f rom the driv e mot or and power supply.
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1442 MODELS 6 AND 7

Power Supplied By Processing Unit

Nearly  all the voltages required by the 1442-6 and 7
are supplied by the processing unit  through the
power connector in the processing unit.  L o g i c  page
RP012 shows power dis t ribut ion of the 1442-6 and 7.
Voltages supplied by the process ing unit  are:

1. + 3  vdc (f or SLT c ircuits).
2. + 6  vdc (f or SLT c ircuits),
3. - 3  vdc (f or SLT c ircuits).
4. 115 / 208 / 230  vac (pr imary  power f or drive

mot or and power supply).
5. 1 1 5  vac (f or convenience outlet).
6. 1 1 5  vac (f or fan).
7. 7 .  25 vac (f or indicator drivers ).

Power Supplied By 1442

The Models  6 and 7 have a power supply  and a t rans -
f ormer that prov ide power f or the funct ional mag-
nets, l igh t  source lamp,  and use meter.

Power Supply

The outputs of  the power supply are shown on logic
page RP012. T w o  basic voltages are produced:

1. + 1 2  vdc (TB2 terminals  2, 8,  9,  and 10).
This  voltage is  also available at  t erminal
TB2-7 but is  adjustable and may  vary  f rom
12 volts.

2. 4 . 2 5  vac (TB2-3,  4).  T h i s  voltage is  adjus t -
able by the use of  a potent iometer and a
toggle switch.

A wi r ing diagram of the power supply is prov ided
on logic  page RP014.

Trans f ormer VR1 regulates through a f e r ro-
resonant winding,  and provides two secondary out-
puts that produce the 12 vdc and 4. 25 vac outputs.
Line voltage fluctuat ions of  +JO% can be absorbed by
the t rans f ormer.  Mu l t i p l e  taps on the p r imary  per-
mi t  operat ion with pr imary  voltages of  115, 208,  o r
230 vac.

Diodes CR1 and CR2 funct ion as a f ull-wave rec -
t ifi er f or  the 12 vdc supply. T h e  output of the rec -
t ifi er is  fi lt ered by  C2, C3,  and Rl .  Out put s  to
terminals  TB2-8,  9,  and 10 are f urt her fi lt ered by
C4, C5,  C6,  R4,  R5,  and R6.

4-2

The output  at t erminal  TB2-7 connects to the
punch-hold coil and is  adjustable by R3. Chok e  coil
L i  reduces the ef fect  of sudden load changes on the
power supply.

The lower  secondary winding of  t rans former VR1
provides the 4. 25 vac (max imum) f or  the light  source
lamp. T h i s  output is  adjustable by potent iometer
R9 and hi- lo switch SW1. A  change f rom one set t ing
to the other employs  fewer or  more turns  in the
t rans f ormer secondary winding,  thus  increas ing or
decreasing the voltage.

Use Met er Trans f ormer

The use met er t rans f ormer (logic  page RP 012)
supplies 41 vac f or operat ion of the use meter.  M u l -
t iple p r imary  taps permi t  operat ion with 115/208/
230 vac p r imary  voltages.

Power Sequencing

(Refer to logic  page RP012)

Power On

Power-on sequencing is  cont rolled ent irely  by the
processing unit. P o we r  is  brought  up in the
Models 6 and 7 when the processing unit  supplies
the 115/208/230 vac pr imary  power to the drive
motor and power supply. T h e  power-on indicator
is act ivated when power is  applied to the 1442.

Power Off

Power-of f  sequencing is  normal ly  cont rolled by the
processing unit.  P o w e r  is  dropped in the Models
6 and 7 when the process ing unit  removes the
115/208/230 vac pr imary  power to the drive mot or
and power supply. T h e  power-on light  goes out
when power has been removed.

Power can also be removed f rom the 1442 by
sett ing the CE switch to CE MODE. T h i s  removes
power f rom the drive mot or and power supply.
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APPENDI X A. U N I T  CHARACTERISTICS

Speed

Reading

1442-5 1 4 4 2 - 6  1 4 4 2 - 7
- -  -  3 0 0  CPM 4 0 0  CPM

Punching

1442-5 1 4 4 2 - 6  1 4 4 2 - 7
160 CPS 8 0  CPS 1 6 0  CPS

CPM -  Cards  Per Minute
CPS -  Columns Per Second

Capacity

Hopper -  1200 cards
Stacker -  1300 cards

Pr imary  Power Requirements

O. 46 KVA power at 115/208/230 vac is  supplied f rom
using system processing unit.

Heat Diss ipat ion

1500 BTU/ hr .

Dimens ions

Height  -  49"
Width -  43"
Depth -  24"

Weight

525 lbs.

APPENDIX B. U N I T  OPERATION

CHAPTER V. APPENDI CES

Cont rols  and Indicators

•  K e y s  on the operator cont rol panel send s ig-
nals direc t ly  to the process ing unit  of  the
using system.

•  I n d i c a t o r  lights  (except chip box and power-
on) on the operator cont rol panel are direc t ly
cont rolled by the process ing unit  of the us ing
system.

The f ol lowing informat ion explains the normal
functions of  the keys and indicators .  T h e  1442,
however,  has logical cont rol over only  the chip box
and power-on lights.  T h e  res t  of the keys and i nd i
-cators are cont rolled by the us ing system, and des-
cribed in the manuals f or that system.

Keys (Figure 5-1)

Start:  Operat ion of this key sends a s t art  s ignal to
the process ing unit  s ignalling the process ing unit
to s tart  the run- in  cycles or  res tore the 1442 to
a ready  status af ter a manual stop or er ror .  B e -
fore the s t art  key can init iate run- in  cycles,  these
condit ions mus t  be met :
1. P o w e r  on.
2. C a r d  path empty.
3. C a r d s  in hopper.
4. N o  e r ro r  condit ions.

Stop: Operat ion of this key sends a stop s ignal to
the process ing unit. T h e  process ing unit  re -
sponds by stopping the 1442 and remov ing it  f rom
ready status.

Non Process Run Out (NPRO):  Operat ion of  this  key
sends an NPRO s ignal to the process ing unit .  T h e
processing unit  responds by running cards out  of
the feed i f  al l cards have been removed f rom the
hopper.

Indicators

Power On indicates that  both AC and DC power are
applied to the 1442.

5-1



Ready indicates that  the 1442 is  ready  to process
cards. B e f o r e  the process ing unit  activates this
light ,  these condit ions must  be met :
1. P o w e r  on.
2. C a r d s  in hopper,  read stat ion, and punch

station (except immediately  af ter init ial
run- in cycles).

3. S t a c k e r  not full.
4. N o  e r ro r  condit ions.

HOPR FEED
CLU

READ
REG

POWER
ON

READY BLANK

READ PUNCH
STA

PUNCH
STA

OVER
RUN CHECK CHIP

BOX BLANK

TRANSRA

Chip Box (1442 mods 6 & 7 only) indicates that  the
chip box is  eit her f ull or improper ly  posit ioned.

At tent ion (Model 5 only) indicates that  one o r  both of
the following condit ions exists:
•  S t a c k e r  full.

•  C h i p  box full or  improperly  posit ioned.

HOPPER

SENSE
STA

PUNCH
STA

TRANS

FEED P U N C H
CLU

POWER
ON

CHECK

START

READY

ATTENTION

NPRO

BLANK

BLANK

STOP

1442 Model 5 Operator Panel

B a c k
-
L i g h
t e d  
P a
n e
l  
I n
d i
c a
t o
r s

START NPRO STOP

Figure 5 -1 .  Op e ra t o r Panels
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Check is  turned on by the process ing unit  to indicate
an e r ro r  condit ion. T o  f urt her define the e r ro r ,
one o r  more of  the back-lighted panel indicators
also turns  on.

Hopper (or Hopr) is  turned on by the processing unit
to indicate that a card did not feed f rom the
hopper during a card feed cycle.

Read Sta (or  Sense Sta) is  turned on by the process-
ing unit  to indicate a card jam,  o r  faulty  opera-
t ion of  the read station.

Punch Sta is  turned on by the process ing unit  to indi -
cate a card jam at  the punch station.
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Read Reg (Models 6 and 7 only) is  turned on by the
processing unit  to indicate that  data read f rom a
card column during the fi rs t  sample t ime was not
equal to the data read at the second sample t ime.

Punch is  turned on by the processing unit  to indicate
that the punch-echo pulses were not  equal to the
data that  was to be punched.

Overrun (Models 6 and 7 only) is  turned on by pro-
cessing unit  to indicate a data-handling error.

Trans  is  turned on by the process ing unit  to indicate
a card jam in the stacker t ransport  area.

Feed Clu is  turned on by processing unit  to indicate
that the c ard feed clutch made an unrequested
cycle.

APPENDI X C. S P E CI A L  CIRCUITS

This  appendix is not intended to give suffic ient  in-
f ormat ion f or repairing SLT cards or f or under-
standing the elec t ronic  theory of the modules.  A d d i -
t ional informat ion can be obtained f rom these publi-
cations: S L T  Packaging, Tools ,  and Wir ing Change,
Fo rm Z22-2800;  and SLT Component Circuit s ,  Fo r m
Z22-2798.

SPEC 5804715

This  c irc ui t  functions as a photot rans is tor ampl ifi er
in the 1442. E a c h  SLT card prov ides eight  ampl i -
fiers .  T h e  amplifi ers  can operate in either the 30
or the 700 nanosecond f amily ,  depending on the volt -
ages applied. I n  the 1442-5,  6,  and 7, the amplifi ers
operate in the 30 nanosecond family .

On :  + 0.83v to + 3.12v O n  +  3.12v
Off  : + 0.40v to +0.00v O f f :  +0.20v  to 0.00v

Figure 5 -2 ,  Ty pi c a l  SPEC Circuit Application

A typical c irc uit  applicat ion diagram (Figure 5-2)
illus t rates  the use of  30 nanosecond c ircuit .  I n  this
example,  J13 is  the input  pin; J04 the output pin.
The jumper between pins G04 and G13 connects the
required collec tor voltage to the ampl ifi er  t rans is -
tors.

CV 5803498

This  c irc ui t  functions as a shaper and ampl ifi er  f o r
magnet ic emit t er s ignals.  E a c h  SLT card prov ides
four c ircuits .

A typical c irc uit  applicat ion (Figure 5-3) shows
the use of  this c ircuit .

AR PC 5804294

This  c irc ui t  is  used in the 1442-5 as an ampl ifi er
f or the punch-echo pulses. Wh e n  a released punch
interposer is  returned to the punch magnet ,  a
small voltage is  induced in the magnet  coil.  T h e
AR PC detects and amplifies  this  voltage. S i x  am-
pl ifi er c irc uit s  are prov ided per SLT card.

A typical c irc uit  applicat ion diagram (Figure
5-4) i l lus t rat es  the operat ion of this c ircuit .  Wh e n
the -punch magnet line is  act ivated, the AR MID c i r -
cuit  output goes to ground potent ial,  apply ing 24
volts across the punch magnet and the 47 ohm res is -
tor in the AR PC. Wh e n  the -punch magnet  line is
de-act ivated,  the AR MD c i rc u i t  opens the path to
ground. A t  this t ime,  about  +24 volts  is  reflec ted at
pins B09,  D09,  and J13. T h i s  voltage is  not  suffi -
cient to act ivate the AR PC. Wh e n  the punch int er-
poser armature is  res tored to the punch magnet ,  a
s mall voltage is  induced, whic h adds to the +24 v
and activates the AR PC.

Emitter
Coil

Coil

Input ( B 02 )

On :  +0.9v to +  15.0v
Off : -  0.6v  to -  3.2v

B02

Figure 5-3 .  Ty p i c a l  CV Ci rc ui t Appl ication

C
V

3498AA DO2

Output ( D 02 )

On :  +2.82v to + 3.18v
Off: +0.34v  to 0.00v
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AR MD 5804662
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AR PC
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B09

Punch 1
Magnet 47 0

1DO9 1
AR PC+24 vdc B09

-  Activate
Punch Magnet J13

4294AA B08
+ Punch Echo Pulse

AR MD
DO9B02

4662AA

This  c i rc ui t  functions as a O. 5 amp dr iv er c irc uit
f or the 1442-5 punch magnets. E i g h t  dr iv er c ircuit s
are prov ided per SLT card.

The typical c irc uit  applicat ion diagram used to
describe the AR PC c irc uit  (Figure 5-4) also i l lus -
trates the operat ion of this  c ircuit .

AR MD 5804297

This c irc ui t  functions as a 2. 5 amp dr iv er  c irc uit
for the 1442. O n e  dr iv er is  prov ided per SLT card.

A typical c irc uit  applicat ion diagram (Figure
5-5) i l lus t rat es  the use of  this c ircuit .

OR ID

The OR ID c irc uit  is  a s il icon-cont rolled rec t ifi er
(SCR) module that provides power to incandescent
indicator lamps in the 1442. Th e s e  modules (Figure
5-6) are  indiv idually  packaged and are normal ly
mounted near the indicator lamps they control.

When the SCR conducts, 7. 25 vac is  applied
across the lamp.  T w o  condit ions mus t  be sat isfied
before the SCR goes into conduction:

1. T h e  polari t y  of the AC voltage mus t  be such

AR PC Input ( D0 9 /  B09)

5-4

Input occurs when AR MD c i rcui t
turns off. Punch magnet then
produces back EMF of 1.61v
minimum to turn c i rcui t on.

AR MD Input ( B02 )

On :  +0 .4v  to 0•Ov
Off  : Open (app +3 vdc reflec ted)

Figure 5 -4 .  Ty p i c a l  AR PC and AR MD Ci rc ui t Appl ication

AR PC Output ( B08 )

On :  + 3.32v to +4.08v
Off : 0.0v  to -  3.18v

AR MD Output ( J13 )

- Feed Clutch
Select
B 0 2

On :  + 1.2v  to 0.0v
Off  : Open (app +24 vdc reflected

in above application )

AR MD

4297A I

Input ( B 02 )

On : + 0.4v
Off :  0 . 0 v

J09 -
I

Feed Clutch
Magnet

II
+ 24 vdcB09

Output ( B 09 )

On : 0.0v
Off : + 24v

Figure 5 -5 .  Ty p i c a l  2. 5 Amp AR MD Ci rc ui t Appl ication

that pin G is  minus  and the lead to the ind i -
cator lamp is  plus.

2. A  pos it ive cont rol voltage of  +0.8 vdc must
be applied to pin S through an ex ternally  pro-
vided 6. 2K res is tor.

The SCR then stays in conduction unt il the polari t y
of the AC voltage reverses.  I f  the voltage to pin S
remains  pos it ive,  the SCR wi l l  go back into con-
duction when the AC voltage reverses  again. T h e
negat ive-going s ignal at  pin S is not enough to imme-
diately  ext inguish the SCR. T h e  SCR conducts unt il
the AC voltage at  the lamp goes negative.
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7.25 VAC

Test

SCR Module

1
-
C
6
.
8
K

Figure 5-6 .  O R - I D  Ci rc ui t

SCR

Signal

6.2K

Terminal  T is  the lamp test t erminal.  I t  is  nor-
mal ly  maintained at ground potent ial.  I f  a posit ive
voltage is  applied to this t erminal,  the SCR wi l l
conduct.

- Punch Magnet

1
DO4

On : + 0.4 v
Off : Open

Driver
AR MD

II5SL
3805A 1

Driver Input ( D04 )

Amplifier Input (D05 )

On : + 13.26 v to + 15.24 v
Off : + 1.0 v to 0.0 v

Figure 5-7.  A R  MD Punch Ci rc ui t

Punch
Magnet

+ 12 vdc

Amplifier
AR MD

507SY 1 B 0 8
3805A2

Driver Output ( D05 )

AR MD 5803805

This  card prov ides punch magnet drivers  and punch
echo pulse amplifi ers  f or  the 1442- 6 & 7. T w o
driv ers  and two amplifi ers  are packaged on each
SLT card.

A typical c irc uit  applicat ion diagram (Figure
5-7) i l lus t rates  the operat ion of these c ircuit s .
When the -  s ignal is  applied to the T15SL module,
the output goes almos t  to ground potent ial,  apply ing
12 vdc across the punch magnet. Wh e n  the -  s ignal
is de-act ivated,  the output of the T15SL module is
disconnected f rom ground and reflec ts  the 12 volts
through the punch magnet. T h i s  12 volts  is  applied
to pin DOS of the SO7SY module,  but  is  not  suffic ient
to act ivate it .

When the released punch interposer armat ure is
res tored to the punch magnet,  a  s mall  voltage is
induced in the magnet  coil.  T h i s  voltage adds to
the +12 vdc already  applied,  and act ivates the am-
pl ifi er module.

AR 5803806

This  c irc ui t  functions as a 1. 5 amp dr iv er  in the
1442-6 & 7. O n e  dr iv er  is  prov ided per card.

A typical c irc uit  applicat ion diagram (Figure
5-8) i l lus t rates  the operat ion of this c ircuit .

+ Pch Check Amp

On : + 1.0 v
Off : Open ( + 12 vdc reflected )

Amplifier Output ( B08 )

On :+ 5.0 v to +5.6 v
Off : 0.0 v to -  3.12 v
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+ SRP Feed Clutch
D1 1 I A R

DO4

1
3
8
0
6
A
1

Input ( D04 ) O u t p u t  ( B13 )

On :  + 0.3 v to 0.0 v O n  : + 5.6 v to + 12 vdc
Off : + 0.7 v to + 1.1 v O f f  : +3•3 v to + 1.5 v

Figure 5 -8 .  Ty p i c a l  1 .5  Amp AR Ci rc ui t Appl ication

AR 5803819

813

802

This  c irc uit  functions as a 300 ma dr iv er in the
Models 6 and 7. E a c h  card contains eight  drivers .

A typical c irc uit  diagram (Figure 5-9) i l lus t rates
the operat ion of this c ircuit .

Clutch Feed
Magnet

- Motor Relay

+ 12 vdc

Input ( D13 ) O u t p u t  ( B13 )

On : + 0.3 v to 0.0 v
Off : Open

I
A
R 
I

D13L. B 1 3

13819A5 I

Motor
Relay

On : + 12 v
Off : + 0.7v

Figure 5 -9 .  Ty p i c a l  300 Ma AR Ci rc ui t Appl ication

+ 12 vdc

g")
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