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CHAPTER 1

GENERAL

1.1 Purpose and function

These readers have been desIgned to read, photo-electrically,
Information punched on paper teleprInter tape and to convert thIs
Information into electrical signals.

Readers are available wIth maximum operating speeds at either
150 or 300 ch/sec. 5,8,7 and 8-track tape can be handled.

1. 2 Physical description

The complete reader comprIses the tape drive mechanIsm, power
supplIes, optical system, readIng head unIt, coolIng system and
packages ror controllIng the movement and reading ot tape.

A Plnch roller drIve Is used for tape transportation In order to
minimise tape wear. It has the advantage that, should the tape be
twisted or prevented from passing through the reader In an orthodox
manner, it will slIp in the drIve mechanism without beIng torn. Also
this system allows tor larger permIssible variations In tape and
splice thickness.

The drive/brake mechanism Is driven continuously by the blower
motor. The low inertia driving drum Is one ot a paIr driven by a
dIfferentIal. one or the other Is braked whIle the oppOsIte number
Is In motion. ThIs permits the short duratIon start/stop times
specifIed In section 1.3.

A MAINS on/off switch and RUN OUT button are also incorporated.

1. 3 Teemical specificatioo

Slze:-

Welght:-

Temperature:-

Humldlty:-

Connectors:-

Power consumptIon:-

Start tlme:-

Stopping characteristtcs
trom full speed:-

9t In (241.25mm) x 11~ In (304.5mm)
x 10i in (27~.smm) hIgh

35 lbs (16 kg)

Maximum operatlng at 500C ambIent

Maximum 7.~ RH. Mln1mtBn 30% RH.

4 way BellIng Lee unltor for mains
25 way BellIng Lee unitor tor signals

85 watts

Less than 6. &ns to full speed

DIstance less than 0.37 In (O.94mm)
T~e less than l.EiDs
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Input control signal

START:-

Output sIgnals

DIGITS, LOCATION HO~

and READY

SpecIal facilIties:-

1.4 External connectors

o to -av minimum
o to -QV maxlImnn
Edge time less than 3ps
The input must be posItive for lOopS
minimum

Rise time 0.1 to 1.0ps
Fall time 0.5 to 4.qps
These will drive 50mA from QV

Signals present at their negative level

MAINS on/off button
RUN OUT button
Tape width adjustment switch

Plug A 4-way (mains) (103,104)

1 Mains live

2 MaIns neutral

3
4

} Mains earth

Plug B 25-way (signal) (102,105)

1 DIGIT 1

2 DIGIT 2

3 DIGIT 3

4 DIGIT 4

5 DIGIT 5

6 DIGIT 6

7 DIGIT 7

8 DIGIT 8

9 STOP

10 LOCATION HOLE

11 START

12 READY

13

14

15

16 COMMON lAI

17 CCJ1MON 'B'
18 5-TRACK

19 7-TRACK

20 8-TRACK

21 RUN OUT

22 OV

23 RUN OUT

24 -24V

25 SCREEN

Connect screen en plug A to plug body.
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connect screen on plug B to pin 22. I.e. OV. This must be 1nsulated
from the plug bOdy.

The -24V supply Is avaIlable 00 pIn 24 plug B for externfl monItorIng
facUlties; not more than 50!nA should be taken frolll this line.
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CHAPTER 2

PRINCIPLES OF OPERATION

2. 1 The cool iog system

AIr Is drIven through the reader by means of an axIal flow fan,
drIven contInuously by a capacItor start and run InductIon motor.
Thus aIr Is drawn into the body of the case through the grill sItuated
on the right hand sIde of the reade~. The reader Is effectIvely
dIvided Into hot and cold compartments. The aIr, having been cIrcu
lated around the package, Is drawn Into, and eventually exhausted
frffin, the hot compartment through the grIll sItuated on the left hand
sIde of the reader. The hot comparvment contaIns all heat dIssIpating
components such as the motor, hIgh power resistors, transIstors etc.
The motor shaft drIving the blower Is also connected through a worm to
the tape drIve mechanism whIch is outsIde the aIr flow path. It is
recommended that the reader Is not used for prolonged perIods out of
the case.

2.2 The tape transport system

Tape transportatIon Is achIeved by the use of a dIfferentIal
mechanIsm. Iri thIs system a contInuously runnIng motor Is coupled vIa
a wormwheel to a dIfferentIal gear an a statIonary main shaft. The
maIn shaft carrIes two drums or output shafts, namely clutch and
brake whIch are Interccnnected by the dIfferentIal gear. WIth thIs
type of arrangement, If eIther output shaft Is held statIonary the
other wIll rotate. The tape feed Is controlled by means of electro
magnetically operated brake shoes engagIng on the brake and clutch
drums. The shoes are connected to armatures whIch are held In close
prox1mIty to the laminated core of an electromagnet. The shoes are
held In lIght contact wIth the drums by means of sprIngs, consequently
neglIgIble movement of the armature occurs upon energIsIng the
electromagnet and the force produced is utilIsed ImmedIately In
forcIng the shoe agaInst the drum. The aIr gap retween the armature
and lamInated core is kept to a mInImum, thus ensurIng a high gap
flux.

Two complete systems are employed, one each for clutch and brake.
Each system uses two shoes and two electromagnets. In order to ensure
quIck transItIon from drIvIng to brake state and vIce versa, the
systems are connected to the opposIte phases of R control statIciser
sItuated on the 497 package.

2.3 Optical syste.

The optIcal syste· comprls.s a 12V 21W lamp he lIght from
whIch Is collected, Internally reflected through 900 and focussed by a
lens onto a row of holes sItuated In the maskIng plate. The lamp Is
underrun from a stabIlIaed d.c. supply.

Beneath the mask holes Is sItuated the readIng head assembly.
ThIs comprIses 9 plug-In sIlIcon photovoltaIc photocells. A glass
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window i8 mounted on the top plate in order to prevent dust from
accumulating on the photocell laces and 80 dec~easing photocell
output.

2.4 Tape ..1de .'8te-

Tape is read wi th the constant 3-hole edge towards the front 0 f
the reader. Therefore the rear guide is adJustable, this being
achieved by means of the engraved thumb switch situated at the front
of the reader. Associated with this mechanism is a switch which
serves two purposes:

(a) To set to the 'no hole' condition the digit channels not In
use as shown In the following table:

Reader
Setting

Dig! t 6 output
(Plug B Pin 6)

Digi t 7 output
(Plug B Pin 7)

Digit 8 output
(Plug B Pin 8)

5 Track OV OV OV

7 Track OUtput of digit 6 OUtput or digit 7 QV

statlciser staticiser

8 Track OUtput or digit 6 OUtput or digit 7 OUtput or digit 8
staticiser staticlser staticlser

(b) TO inform the external equIpment, it necessary, of the tape
Width setting by means or the 5,7 and 8 track pins on the
signal plug. The levels or these signals are detennIned by
the external equilXllent on two signal plug B pins designated
'COMMON A' and ICOtfHON BI.

The connections are as shown in the following table:

Reader
Setting

5 Traek

7 Track

8 Track

5 Track Line
(Plug B Pin 18)

COHHm B

C<J1HW A

C<J1HON A

7 Track Line
(Plug B Pin 19)

COttfON A

COHHON B

S Track Line
(Plug B Pin 20)

C<J1HON A

C<ltfON B

The followIng shows 8 track tape layout and designation In the
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TR6 reader:

LOCATICN HOLES -

o Digit 8

o Digit 7

o Digit 6

o Digit 5

o Digit 4

o

o DIgIt 3

o DigIt 2

o DIgit 1

Frmt: or
reader

j
DIrectIon or tape travel

It wIll be observed that a location hole Is In lIne with the
dIgit holes across the width or-the tape. The location hole in the
masking plate however, is orrset 0.012 in. In the dIrection or the
movement of the tape for reasons descrIbed In sectIon 2.7.

2. 6 POWer Iq)pl ies

The power supply transformer Is sItuated in the reader motor
compartment, and power supply components are mounted on the panel
whIch separates the hot and cold compartments. ruses are provided in
each power line and these are accessible when the reader is removed
fran the case.

The following power lines are provided in the reader:

(a) ± 9V d.c. at 25QnA supplying the 497/8/9 packages.

(b) -24V d.c. at 1.5 amps ror the control cIrcuits and clutch
and brake electromagnets.

(c) -7.0V to -10.5V d.c. stabIlIsed supply at 2.5 amps for the
readIng head 12V 21W lamp.

The potentiameter control ror setting voltage (c) is the upper of
the two accessible through the access flap at the rear of the reader
case.

2. 7 Locical operation

Four packages are provided as detaIled below. Each package has
monitoring racllities and is polarised in order to prevent its beIng
ritted in incorrect posItIons.

1 type 497 whIch contains the staticiser ror controllIng the action
of the clutch and brake.

1 type 498 which contains staticisers for digits 1 and 2, and a
location photocell circuit Which prOduces a RESET signal for the
dIgit statlcisers and a LOCATION HOLE sIgnal ror the control
statlciser.
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2 type 499 each containing 3 digit statlclsers for digits 3 to 5
and 8 to 8 respectively.

A simplified logical arrangement for dIgits 1 and 2, location and
control circuits, Is shown on DIagram 1. This shows the arrangement
usIng the 400' and 498 packages.

A START sIgnal from the computer energ~ses the clutch which
starts the tape moving. A character on the tape arrives at the
reading position and light passes through the holes In the tape on to
the location photocell and whIchever digit photocells are opposite
digit holes. The outputs from the digit photocells are strobed on the
digit blstable by a RESET pulse derived from the location photocell
output. The Information Is thus statlclsed.

Meanwhile a STOP pulse, also initiated by the location cell,
triggers the control blstable, resetting It and so energising the
brake coils. The tape will come to a halt unless restarted before the
brake shoes make contact with the drum.

A READY signal Is set up at the same time as the BRAKE output
energises the brake coils. The computer normally generates the next
START signal upon receipt of this READY signal, which indicates to the
computer that the reader has staticlsed one character and Is In a
conditIon to move to the next character on the tape.

By repeating thIs cycle all the information on the tape can be
read into the computer at maxlmum speed.

Immediately a START sIgnal Is received, the control blstable on
the 497 package is set producIng the CLUTCH output. This Is fed to a
current amplifier, energising the clutch magnets and engaging the
clutch. The tape then begins moving and the next character approaches
the reading station.

The location hole has O.012in further to travel beyond the line
of the digit holes In the masking plate in order to reach its reading
position. Thus the inputs to the dIgit photocells appear before the
input to the location photocell, hence the digIt outputs will be
already establIshed when the location cell output is produeed.

The location photocell waveform enters the 499 package, Is
squared and the leading edge of the amplIfIed output Is differentIated
and Inverted to form the positive strobe pUlse called RESET. ThIs Is
applied to both sIdes of the digit bIstables, trIggering them accor
dIng to the Inputs from the digit photocells. The latter produce a
negative-going waveform for a hole in the tape, as shown on Diagram
14, and will be giving their maximum output when the RESET pUlse
occurs. The character Is therefore set on the digit blstables and
wIll remain so until the next location hole Is sensed, after the START
signal has been given. The information Is available for transfer into
the cCJllputer during this tlme.

2.8 BIWCE and W1I'OI signals

The BRAKE signal drIves a current amplifier shown on Diagram 16
which energises the brake coil, pressing the brake shoe against the
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drum. The clutch output, now posItIve, swItches orr the clutch
ampllrIer and the clutch Is dIsengaged. The combInatIon or the two
processes brIngs the tape to rest In the absence or another START
sIgnal. As the CLUTCH and BRAKE sIgnals are the outputs or opposIte
sides or the bIstable, energisIng the clutch colI necessarlly cuts orr
the brake, and vIce versa.

The BRAKE signal wIll be reset only by another START sIgnal.
However, wIth full speed operatjon a START sIgnal Is receIved berore
the InertIa of the brakIng system can be overcome, so the tape
contInues to run through wIthout pause. If the START signal occurs
more than 200ps after the brake has been energised, the tIme lapse
wIll allow the brake to operate.

2.9 READY signal

The READY sIgnal appears at the same time as the BRAKE waveform,
that Is, when the blstable is reset by the delayed STOP signal. READY
IndIcates that the present character is staticised so the InformatIon
Is avaIlable to the computer. The tape reader now awaIts the next
START sIgnal, whIch wIll not be generated before the computer has
received the READY signal.

Meanwhile a STOP pulse, also InItIated by the location cell,
trIggers the control blstable, resettIng it and so energising the
brake coIls. The tape wIll come to a halt unless restarted before the
brake shoes make cootact wIth the drum.

A READY signal Is set up at the same time as the BRAKE output
energIses the brake coIls. The computer normally generates the next
START sIgnal upOn receIpt of this READY signal whi h Indicates to the
computer that the reader has t tic ed e caracte and is 1 a
conditIon to move to the next character on the tape.

8



CHAPTER 3

CIRCUIT DESCRIPTIONS (Packalea)

3.1 type 497 control stat1c1sers (Diacr- 7. 8 IIId 9)

The package consists of a statIclser whIch Is set and reset by
dIfferentiated 'START' and 'STOP' signals respectively and the
amplIfied outputs ot the statlcIser are used to control the action of
the TR6 tape reader clutch and brake. A READY signal Is derived rrom
the clutch sIde of the statlclser.

The run out raclllty Incorporated In the tape reader sets the
statlclser to the 'started' condItIon.

Ctradt description

Assume that the statlclser based on TR2, TR3 Is In the 'stopped'
condItIon I.e. BRAKE Is negatIve and TR2 Is cut orf, TR3 condUcting.
The base or TR3 Is held negative by R9, R6 and R7.

The sIgnal START Is dIfferentIated by Cl and R3, the negatIve
pulse overrIdIng the posItIve bias on R3 and, through DI, that on R4.
TR2 begins to conduct, R9 and the collector or TR2 move positIve
together wIth R6 and R7, and TR3 trIes to cut off as RIO wIth the
collector of TR3 move negative. ~ C5 and R4 swing the base of TRZ
harder negative so completIng the swItch-over.

The collector output of TR2 now drives READY positive vIa TR5
(emitter follower) TR6 and TR7 (Inverters). Through D2, the collector
output of TR2 also pulls the chain Rll, RI2, R13 and the base of TR7
posItive. This produces a negatIve output at pin F whIch switches a
current amplifier causing the tape reader clutch magnet to be ener
gised.

The statlcIser remains In this state untIl a STOP signal appears
on pin D. The edge of this signal Is delayed by R23 and C3 and is
sharpened by two stages of ampl1 tlcatlon and Inversion In TR9 and TR8.
It Is dIrrerentIated by C2 and R8. The delay throughout whIch
ensures that READY does not aypear before the digit statlciser are
reset, amounts to some 4opS. Thereafter the actIon Is In reverse
order to that descrIbIng swItch over In the previous paragraphs the
output or TR4 (BRAKE) going negative and TRl (CLUTCH) goIng positIve,
I.e., the staticlser assumes Its orIginal state.

PressIng the RUN OUT button applies a posItIve voltage to the
base or TR3 and the statlclser will thus assume the 'started' condi
tIon and energise the clutch magnet. At the same time the READY
signal will go positive indicatIng a 'not ready' condItIon.

It a link between C2 artd R23 Is removed the package Is converted
to a type 495 thus a.c. coupling the STOP sIgnal fram pin M. WIth the
link In posItion, the 497 package has a d.c. coupled STOP system and
the delaying network output fram pIn D. When used as a type 496 (wIth
the link removed) a delay of 4<¥S between LOCATION HOLE and STOP Is
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recaJmended.

3. 2 '!)pe 498 didt _ locatlO1l staticisel'8 (DUcr- Ut, 11 IDlI 12)

The package consists of two IdentIcal dIgIt statlclsers which are
set and reset according to the outputs of their respective photocells.
Positive d.c. bIas Is applied to the Inputs In order to provide a
precise definItIon of the transItIon between 'hole' and 'no hole'.
one output fram each statIcIser Is amplIfIed and it Is arranged that a
negative output signal represents a 'hole' condItion.

The thIrd cirCUit. drIven by the output sIgnal fram the locatIon
photocell, is used to provIde a strobe pulse (RESET) for the digit
staticlsers and a LOCATION HOLE signal whIch Is normally used as the
STOP signal to pIn D on the control statlclser package type 497.

3.2.1 Circuit description: digit statlclsers

For clarity only one circuIt Is described.

The digit photocell Is d.c. coupled to the input pin F and OV.
The input Is positively biased by a voltage on pin A. This draws
sufficient current through Dl to offset conduction through the
photocell due to the translucence of the paper tape. A reset pulse,
which Is generated in the location cIrcuit on thIs package Is applied
to the emitters of TRl, TR7. It Is In the form or a 9V positive
pulse. risIng rrom approximately -0.6V. The RESET pulse Is timed to
occur when the maxlmum output Is receIved rram the photocell Le. when
a hole Is dIrectly over the photocell.

The circuit consists or a statIclser comprising TR3. TR4 whIch
are controlled by long tailed paIrs TRl, TR7 whose outputs are emitter
rollowed by TR2. TR6. The emItter outputs are d.c. coupled to the
base circuIts or the appropriate statIcIser transIstors. The output
or the staticlser goes negatIve for a 1. remaining in thIs condition
Ir the next bIt is a 1. or going posItIve Ir it Is a O.

Between RESET pUlses the emItters or TRl, TR7 are held negative
and so are cut orr. At RESET time both are posItIve to OV. If there
Is no signal from the photocell TRl Is cut orr and TR7, whose base Is
at OV. resetting the statIcIser. If there Is a signal from the
photocell I.e. a hole in the tape Is dIrectlY over the photocell, TRl
conducts and TR7 Is cut orr.

Assuming a signal rrom the photocell Is present. then at the
RESET tIme the output or TRl, emitter rollowed by TR2. drIves the base
or TR3 posItIve thus trying to cut orr. Ra whIch has been drawIng
current through D4 and the collector or TR3. starts going negative,
turning on TR4. RI! carries TR4 collector current and so swings
positive, driving the base or TR3 further posItive through m thus
camplet-ing the switch over.

The resistor chain Rll, R12. R13 drives the output inverter TR5.
Edge speed or the output is reduced by Cl.
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3.2.2 Circuit description: location staticiser

This circuit Is driven by the output or the location photocell
and prodUces a RESET pulse and a LOCATION HOLE wave torm. When there
is no signal input TR15 and TR16 are cut ott and TR17 condUcts dUe to
the action ot the divider chain R39, R40 and R41. With the bias
correctly adjusted by RV1 the location photocell output causes TR15 to
condUct. R36 and R38 are drIven towards positIve, TR17 cuts ott thus
causIng Its collector to go negative. The TR17 output waveform Is
differentiated by C4 and R43 to drIve TR18. The Inverted output on
pin J Is the RESET pulse.

The TR17 output waveform Is also dIrectLY coupled to the base ot
TR14, the inverted output signal from the TR19 collector being
directly coupled to the base ot TR20 where it is finally Inverted
giving the output signal LOCATION HOLE.

3.3 '!)pe 499 dicit statici8e1'8 (Diacr- 13, 14 .... 15)

The package consists of three identical digit staticisers which
are set and reset according to the outputs of their respectIve
photocells. Positive d.c. bias is applied to the Inputs in order to
precisely define the transition between 'light' and 'dark'. One
output fram each staticlser Is amplified and It Is arranged that a
negative output signal represents a 'hole' conditIon. In the TR6 tape
reader a strobe pulse for the staticlsers (RESET) Is supplied by a
498 package.

etrcuit description

For clarity only one circuit will be described.

The dIgit photocell for a circuIt Is directly coupled to the
Input pin E and OV. This Is biased by an adjustable positive voltage
on pin A. This draws sufficient current through the diode Dl to
offset conduction through the photocell dUe to the translucence of the
paper. A RESET pulse, which is generated by the LOCATION HOLE circuit
on the 498 package is applied to the emitters of TRl, TR7. It is in
the form of a posItive pulse of about 9V risIng trom aPDroximately
-0.6V. The RESET pulse Is timed to occur when the maximum output Is
receIved from the dIgit photocell when a hole Is In a position
directly over the digIt photocell. RESET then acts as a stroblng
pulse.

The circuit consists of a staticiser comprising transistors TR3,
TR4 which are controlled by long tailed pairs TR1, TR7 whose outputs
are emitter followed by TR2 and TR6 respectiveLY. The emitter outputs
are directly coupled to the base circuits ot the appropriate statl
clser transistors.

'The output ot the staticlser goes negative tor a 1, remaining in
this condition It the next bit Is a 1 or going positIve If the next
bl t Is a O.

Between RESET pulses the emItters ot TR1, TR7 are held negatIve
and are both cut otr. During the RESET pulse time both emitters are
posItIve to OV. It there is no signal tram the photocell, TR1 Is cut
otr and TR7 whose base Is at QV conducts, resetting the statlclser.
It there is a signal trom the photocell, TR1 condUcts and TR7 Is cut
ott.
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Assuming a sIgnal from the photocell Is present, then at RESET
tIme the output of TRl, emitter followed by TR2, drIves the bas~ of
TR3 posItIve, thus tryIng to cut off. R6, whIch has been drawing
current through D4, and the collector of TR3 begins to go negatIve,
turning on TR4. R11 carrIes TR4 collector current and swings posItIve
drivIng the base of TR3 more posItlve through D3 and completing the
swItch over.

TR5 Is drIven from the resIstor chain R11, R12 and R13, R11 being
the collector load of TR4 and after amplIfIcatIon and InversIon the
output sIgnal appears on pin C. Edge speed Is reduced by Cl.

3.4 OUTmt sw1tc:bes (Diag... 16)

The productIon of the CLUTCH and BRAKE waveforms by the control
bIstable has been described in sectIon 2.8. These outputs are used in
the cIrcuIt shown In DIagram 16 to operate the current swItches, so
that eIther the clutch or the brake electromagnet Is energIsed.

When the stop signal resets the control bistable, the BRAKE
output moves from OV to a negatIve level. transIstor TR2 condUcts and
its collector potential becomes approxImately -0.5 volts, allowing a
current of about! amp to flow In each brake coil. The armature is
therefore attracted to the pole-face and the brake shoes engage on the
brake drum and the tape comes to rest.

Diode D17 prevents the potential of the collector of TR2 rising
above -25 volts at the tIme of switching orf. Back e.m.r. produced by
the clutch coil would otherwise exceed this value.

Ttie brake electromagnet has two Identical coils connected in
parallel and the two brake shoes are actuated sImultaneously to stop
the tape. The clutch system also uses two coIls and operates In the
same manner as the brake system. Connector termInals iF and lE are
points where the CWTCH and BRAKE outputs may be monitored.
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CHAPTEI 4

INSTALLATION AND OPEIATION

The readers are supplied with the power supply transformer
pr1mary wired tor 230V 50c/s. Primary taps are provided on the
transtormer to cater for mains supplies ot between 200 and 250V 50c/s
and the tappings should be adJusted it necessary.

The MAINS on/off switch, which is situated at the rear ot the top
platform on the righthand side ot the reader, switches mains to both
motor and power supplies.

4.2 TIPe width ad,1astaent

This is effected by means of the thumb control sItuated at the
front on the top platform. The number uppermost on the control
indicates the tape width to which the reader is set. Note that
6 track tape requires the 7 track position.

4.3 LOlIdtnc the ~e

The tape guide plate should be hinged upwards by means of the
handle protruding from the top cover. The tape must be slid in
sideways and the guide plate returned to its working position.

4.4 TaPe position

Fran the front of the reader the tape travels right to lett. The
tape should be loaded with the 3-hole side towards the tront. The
digit nearest to the front is designated 'Digit 1'.

4. :I 1'lIPe rut out

Depressing the button situated tront right on the top platform
will cause the tape to be transported through the reader at max1Jaull
speed for the duration of button depression. In order to allow run
out to be monitored if required the line Is routed via pins 21-23
an the signal plug B and these shOUld be linked externally in order
to make avallable the run out operation. During this time the reader
will appear 'NOT READY' to the external equipment. The use ot this
facility, instead of unloading the tape, Is not recommended.

4.6 ReaJ 11!Dded a.e

Waterlows Paper Tape A1 to I.C.T. specification. This Is
manufactured by:

Waterlow & Sons Ltd.,
(Paper C<J1vertlng Divlsicn),
85, Lond<J1 Wall,
LCIID<Il, E. C.2.
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4. "t 'hPe !p11c1111

It is recommended that opaque adhesive splicing tape, such as
that manufactured by Sellotape, should be used.

Butt Joints are preferable, and splices should prefera':>ly be
double sided with ends trtmmed in such a way that the tape width is
not increased in the area of the splice.

14



CHAPTER 5

IUNTENANCE

The tollowing is a guide to the necessary periodic maintenance;
however, the tape track must always be maintained tree ot lubricants
and paper dUst at all times.

The maintenance intervals are based on a torty hwr week calendar
calculated on the q>eration or a 300 ch/sec reader run continuously at
half speed. Where a number ot operations are itemIsed these are
considered the more important guIde to maintenance.

5.1.1 Dally

Clean lens and remove any dirt and dust from the vicinity of the
mask.

5.1.2 Monthly or 100hr

Check digit photocell bias range (section 5.2.3) and location
photocell output (section 5.2.1).

Lubricate tape drive gearing mechanism (see section 5.7.3).
Check wire guide position (see section 5.4).

5.1.3 Three monthly (250 x i08 operations)

Check armature/magnet air gaps and reset if necessary (section
5.10.1). Check supply voltages (section 5.8). Remove reading head
and clean photocell faces. Check digit photocell outputs (section
5.9.3).

5.1. 4 Annually

Lubricate motor (section 5.7.1). Check pinch roller pressure
(section 5.3) and condition or tape guide-plate linkages. Check on
condition Of tape guides.

5.1.5 Other maintenance

1. An initial armature/magnet air gap check after 25 x 106

operations will be necessary when:

(a) Armatures and/or brake shoes have been replaced.

(b) A new or reconditioned reader is being used.

Thereafter these checks can be carried out on the 3 monthly
routine as indicated in section 5.1.3.

2. If the 498 package is replaced, a check of the location
photocell bias will be necessary (section 5.2.2).
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5.2 Pbotocellll IIId Bl.....

5.2.1 Location Photocell OUtput

In add1tion to the monthly routine this check will also be
necessary when:

(a) the lamp Is replaced and/or the optical system realigned,

(b) the location photocell is replaced,

(c) the reading head Is realigned.

The reader need not be removed Cram the case Cor this adjustment,
the method of adjustment being as COllCMS.

(d) Ensure that no tape is In the reader and that the guide
plate Is In the· clamped positi<J1.

(e) Open flap In the case at the rear oC the reader and move the
toggle switch to the upper poslti<J1.

(f) connect ammeter of 780k ohms Impedance, typically AVO
MK VI II 1mA F. S. D. range with +ve lead to centre and -ve to
the upper monitoring socket.

(g) Adjust upper potentlometer to give an ammeter reading Of
300 micrcramps.

(h) Return toggle switch to lCMer position.

5.2 2 Location Photocell Bias

This a.c1justmellt qhculd only be necessary 1f any components on the
498 package or the package Itself be replaced. It Is advisable to use
two tapes In the reader Which represent the extremes oC those encoun
tered with regard to mlspunchlng and opacity. The method of adjust
m nt Is as fOUCMS:

(a) Re. ove reader fram case.

(b) Ensure that location photocell output Is as prescribed in
section 5.2.1.

(c) Connect a voltmeter between the upper (OV) and lower
monitoring loop on the 498 package, -ve to OV.

(d) Using su';' table checking equipment run each tape through the
reader adjusting the trlmpot situated at the base Of the
498 package. Note the trlmpot voltage range over which the
reader operates correctly.

(e) Set the trlmpot to the mean Of these ranges In accordance
with the following example:

typical range with opaque tape: 2.5V to 6.0V.
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AMENDMENTS

5.3 PINCH ROLLER PRESSURE

APRIL 1967

With the tape guide plate in the clamped position check the pressure of the tape
drive pinch roller on the brake drum using a tension gauge. The pressure should be
between 1!lbs (0. 7kg) and 2lbs (0 .9kg). If the measured pressure is outside this range
a cure may be effected by either

a) carefully bending the roller spring support (Item 20 Diagram 5) in the
appropriate direction, or

b) replacing Item 20

5.4 WIRE GUIDE

This should be adjusted, by lightly bending if necessary, to be 0.005" to 0.015"
(0.127 to 381 mm) above the top of the masking plate. The degree of bending
required may be gauged by lightly trapping a piece of 0.004" paper tape between the
wire gUide and the masking plate. Final adjustments should be aimed at producing
sufficient tension to avoid tape flutter during operations.





TYIlIcal range wIth semI-transparent tape: 4.OV to 7.Of.
Net range 4.QV to a.Of:
SettIng fIgure: 5V.

5.2.3 DIgIt Photocell BIas

thIs adjustment may be made In the followIng manner. The reader
should not be removed fran the case.

(a) Lower nap at the rear of the case.

(b) Connect voltmeter between middle av and lower monItorIng
socket, -ve to CV.

(c) UsIng the least opaque tape avaIlable, and usIng suItable
checking equIpment run the reader and note the voltage range
over whIch adjustment of the lower of the two potentIaneters
allows the reader to operate.

(d) Set thIs potentIometer to the mean of thIs range.

3.3 Pinch roller pressure

WIth the tape guIde plate In the clamped posItIon check the
pressure of the tape drIve pInch roller on the brake drum usIng a
tensIon gauge. ThIs should be between 1~ Ibs (0.7kg) and 21bs
(0.9kg).

3.4 Wire &111de

thIs should be adjusted, by lIghtly bendIng If necessary, to be
• Q05 M to .015" (0.127 to 0.381mm) above the top of the masking plate.

The KUIde should be posItIoned In lIne wIth the maskIng plate
holes and as close to them as possible wIthout Interfering wIth the
lIght beam. ThIs adjustment should be necessary only If a new guIde
Is !1tted.

~.:) setting of tape &111de8

ThIs adjustment shOUld only be necessary If any component Is
replaced. The removal of the detachable cover, by unscrewIng the
single fIxed AlIen screw, wIll facIlItate the adjustments.

5.5.1 Front fIxed guIde

Adjust In order that the dIstance from locatIon hole to guide
edge Is between 0.396 Inches (10.06mm) and 0.398 Inches (10.09mm).
Ensure that the guIde edge Is square wIth the row or masking holes.

5.5.2 Rear varIable guIde

Access to the adjustment or thIs Item Is gained by removing the
reader fram Its case and removIng the packages. The two rear guIde
fIxing screws are then accessIble underneath the top platform. Adjust
the rear guIde so that in the 7 track posItIon the front to rear guide
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gap Is between 0.879 Inches (?2.33mm) and 0.881 Inches (22.38mm).
Ensure that the guide edge Is square wIth the row of masking holes.

Measurement of the power supplies involves the rpmoval of the
reader from the case.

The su~plies are most conveniently measured on the monitor links
on the 497 package. The four upper links carry -24V, -~V, OV and +9V
respectively from top to bottom.

With the 498 and 499 packages In posItion and lamp an, all power
rails shOUld be within ±5% of their nominal values.

5.7 Lubrication

5.7.1 Motor

Remove the reader from the case and the motor from the reader,
remove the end caps and pack the bearing with Aeroshell Grease 6B.

5.7.2 Toggle linkage

Remove the detachable cover and supply Shell Clavus 17 sparingly
to the linkage.

5.7.3 Tape drive mechanism

Open the hinged top cover. Apply Molytone LM grease to the
followIng points:

(a) dIfferential pinion gear teeth,

(b) dIfferential wheel ~ar teeth,

(c) Wormwheel gear teeth.

Apply Shell Clavus 17 to the oil hole in each differential
pinion.

5.8 optical systell (Oiacr- 2)

The optic ..l sys m s, .uld ,'n'y need .dJustment 1r he lamp has
been replaced. The hing d cov_r mu.,t be open

5.8.1 Removing the lamp

Unscrewing only the front screw lA' will allow the lamp to be
rotated and removed.

5.8.2 Replacing the lamp and resetting the optical assembly

Ensure that the lamp f!lament is parallel to t.·e lens axis and
lock screw 'A'.
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Release nuts Band D, adjust screw C and rotate the lens to
obtain, unirorm wide light beam in the plane or the photocells
0.10 inches (2. 54mm) to 0.12 inches (3.06mm) wide: tlghten nuts B
and D.

5.9.1 Photocell cleaning

To clean the photocell races remove the reader rran the case and
unrasten the head mounting nuts. Clean the photocell races using a
slightly moist cloth.

5.9.2 Realignment

Rerit the head and check that the photocells are positioned
directly under their appropriate mask holes.

5.9.~ Digit photocell measurement

Pemove the 498 and 499 packages and measure short circuit digit
photocell currents with a meter or 1.7k ohms impedance (Typically
AVO MK VIII 25ClJA F.S.D. range).

No photocell should indicate an output or less than 16GpA or
more than 250pA. The variations in photocell output should be
retained within ±10% or the average output of all the photocells.

5. JO 'I'IPe t...,...-t ........ (Bi.,... 3)

~or all a~justments dealt with in this section the motor and ran
unit must be removed. The armature stop screws should be partially
withdrawn and the spring removed for safety. These should be refitted
as detalled in 5.10.4.

5.10.1 To adjust the annature/magnet air gap

When the clamp block is loosened slightly, the magnet energised
and with a certain range of pressures applied externally to the
armature these three elements constitute a rigid frame moving on the
armature pivot as a fUlcrum. The air gap is adjusted and !lxed under
such conditions.

Release screws C and D sufficiently to loosen the magnet and
clamp block. Place a 0.006 (0.15mm) inch thick feeler gauge between
annature Md magnet pole races and energise the electranagnet. Apply
1 lb pressure (0.46kg) through the slot in the platrorm in the
direction indicated in the diagram. With this pressure applied
tighten-screws C and D. De-energise the magnet and remove the feeler
gauge.

Repeat this procedure for each magnet.

5.10.2 To set up the annatures

This operation should only be necessary It any armature is to be
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replaced. The folladng procedure Is recamnended:

(a) Remove the related brake masnet and brake masnet clamp block.

(b) SlIghtly loosen screws A and B.

(c) Using a protractor or other suitable measuring Instrument,
push the armature clamp plate towards the drum until the
annature Is at 30 to the vertical as shown In Diagram 3. It
Is essential, when carryIng out thIs operatIon, that the
armature and the brake drum are kel)t In line With the drum.

(d) TIghten screw B.

(e) Apply a pressure of approximately 1 Ib (0.45kg) on the
armature through the slot In the platform and tIghten
screw A.

(f) Re-check the angle and also the alIgnment of the brake shoe
on the dnun.

In order to facIlItate thIs operatIon, specIal gauges (ref. 65/
87284) are avallable 1t requIred.

5.10.3 Brake shoe replacement

Brake shoes should be replaced when they have been worn down by
approximately 0.040 Inch (1.02 mm) and no more adjustment can be
obtained In order to refIt new brake shoes only screws A, C and D
need be removed leaving the armatures effectIvely In position.

5.10.4 Armature stop screw settIng

Having fitted the conIcal spring on the plain shoulder of the
stop screw, adjust the screw untIl brake or clutch drum drags on the
armature and brake shoe. Unscrew one Quarter turn and fasten the
locknut.

20



CHAPTEI •

ASSEMBLY SCHEDULE AND PAITS LIST

DEllCRIPTION PART NO.

1 Cover HInge Packer DA 65/87171
2 Cover Assembly AS 65/87107
3 Keeper DA 65/87261
4 Magnet 2854-031
5 FIxed Cover DB 65/87142

6 Lens Assembly AS fl5/87114
7 GuIde Plate PIvot Pin DA 65/12167
8 Tape GuIde Pl.Spg. DIst Washer DA 65/18004
9 Tape GuIde Plate spring DA 65/18005

10 Toggle Assembly Dlst. Washer DA 65/18254

11 Toggle Bearing Stud DA 65}18253
12 Pin for Ref. 14 2114-~7

13 OperatIng Lever DA 65/87144
14 Toggle LInk Assembly AS 65/12150
15 Tape GuIde Plate DB 65/87143

16 Tape GuIde SprIng DA 65/87247
17 Roller SUpport Stem DA ~5/12154

18 Push Button SwItch 2751-418
19 Platronn DD 65/87186
20 Spring SUpport DA 65/12153

21 Sl1der swl tch 2751-322
22 Spring DA 65/12109
Z3 RetaIner 2138-305
24 SPl1t PIn 2115-1:~9

25 FetafnIng Screw DA 65/1'224

26 BearIng Roller 2522-281
27 Roller SpIndle DA 65/11222
28 RUbber Pad DA 65/47008
29 Rotary SwItch 274~331

30 SwI tch Bracke t DA 65/871Z2

~1 L8lIp Contac t DA 65/871.;.8
32 LIIJJp Contact SprIng DA 65/87156
33 Locknut 216~408

34 Swl tch lO1ob & CI:Ull DB 65/871Z3
35 Adaptor Plate DA 65/87134

36 Tape SettIng Block DA 65/87127
37 SlIde DA 65/87126
38 SlIde "Return sprIng 2655-213
39 Shoulder Screw DA 65/87129
40
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41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62

63
64
65

66
67
68
69
70

71
72
73
74
75

76
77
78
79
80

81
82
83
84
85

SprIng Anchorage Stud
Sw1tch Shaft SUpport
Cell Holder Assembly
Cells Set of 9
Masking Plate Assembly

Dowel
2 BA Lock Nut

Guide Block
Glass

Head FixIng Screw

Lamp Back Plate
Circllp

Lamp Adjuster Screw
Lamp Holder Body
Lamp Clamp
SUppressor
Lamp

Magnet Assembly
Brake Assembly

Magnet Assembly

Armature sprIng
Armature Clamp Plate
Brake Assembly

Armature Stop Screw

Spacer
Spacer
Resistor 50 ohms
Washer

Spacing Bush

Roller Spr1ng Clamp
Magnet SUpport Block
Magnet SUpport Block
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PART NO.

DA 65/87121
DA 65/87125
AS 65/87119

2887-876
AS 65/87244

DA 65/87245
216lH>48

DA 65/87120
DA 65/87172

DA 65/87263

AS 65/87146
2616-164

DA 65/87214
DB 65/87262
DA 65/87149
AS 65/47337
AS 65/87324

AS 65/87113
AS 65/12043

AS 65/87112

DA 65/11201
DA 65/12189
AS 65/87255

DA 65/87133

DA 65/87238
2632-008
2818-051
2131-067

DA 65/11225

DA 65/12155
DA 65/87131
DA 65/871m



1IICIIm. PaT ••

88 Identification Label DA 86/87223
87 Or11le DA 86/87184
88
89 Condenser Claap 23~'723

90 Condenser 8,500).1 f 18V 283&-570

91
92
93 Trans former 2852-316
94 Trans. MountIng StrIp DA 65/87180
95

96 Motor Wonn DA 65/47080
g"/ Motor 2773-410
98 Motor SUpport Plate DA 65/87196
99 Fan 2381-822

100

101 Plug SUpport Plate DA 65/87140
102 2.'5 PIn Petalner 2744-730
103 4 Pin Plug 2744-711
104 4 PIn Retainer 2744-726
105 2fi Way Plug 2744-715

106 Plug Plate SUpport Stay DA 66/47CX38
107
lOA Rear Door DA 65/87177
109 HInge DA 65/87174
110 Spring Door Catch DA 65/87178

111 MaskIng Plate DA 6..~/87175

112
113 Potentlorneter Nut 282~139

114 Po ten t1 orne te r Mtg. Plate DA 66/87178
11R Solder Tag 2716-064

116 SWItch 2751-100l
117 Potentlorneter 5K 2823-168
11A ~pacer . 2632-010
119 Potentlorneter ROO ohms 281:5-147
120 12-way Socket Spacer DA 65/47041

121 ChassIs Frame DC 65/87224
122 12-way Socket 2743-309
12:» 12-way Socket Dist. PIece DA 86/47042
124 12-way Socket Loc. Stay DA 86/47ll38
125 Fan GUard DA 66/87206

126 Draught Plate DB 86/87210
127 Printed CIrcuIt OUlde Str1p DA 66/47043
128 Mo~tlng Bracket DA 65/87170
129 FUse LInk 2A 2741-014
130 FUse Link 5A 2741-018
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DESCRIPTION PART NO.

131 ruse Holder 2741-636
132 ResIstor 1 ohm 9W 2816-601
133 Tag Board DA 65/87201
134 TransIstor Heat SInk DA 65/87138
135 TransIstor Heat S1nk DA 65/87139

136 Solder Tag 2716-011
137 InsulatIng Bush 2~e-654

138 TransIstor OC35 288~-604

139 Spacer 26."52-040
140

141
142
143 ResIstor ~ ohm 6W 2R16-480
144 4-way Socket 2744-574
145 Condenser 100pr 25V 2836-232

146 Condenser ~oopr 2fiV 2836-232
147 Condenser 50pr 25V 2836-231
148 DIode ZR 201 2851-557
149 DIode ZR 201 2851-557
150 InsulatIng PIece DA 65/87264

151 Solder Tag 2716-018
152 DIode ZR 20IR 2851-558
153 Diode Heat Sink DA 6fi/87137
154 Condenser 5000pr 12V 2836-158
155 Condenser 5000pr 12V 2836-158

156 Condenser 3000pr 25V 2836-163
157 ResIstor lK 2812-109
158 Resistor 33K 2804-327

159 DIode KS 37A 2882-203

160 DIode KS 37A 2882-2CX3

161 DIode ZS 72 2851-597

162 TransIstor TRl ACY 21 2881-458
163 Transistor TR2 ACY 21 2881-458

164 Diode ZS 30B 2882-114

16E Diode ZS 30B 2882 -114

166 DIode ZS 30B 2882-114
167 Diode ZS 30B 2882-114
168 DIode ZS 72 2851-597
169 Diode ZS 72 2851-597
170 ResIstor 820 ohms 2804-278

171 Diode ZS 30B 2882-114
172 Diode ZS 30B 2882-114
173 Diode ZS 72 2851-5'ifl

174 Diode ZS 72 2851-597
175 pI0de ZS 72 2851-597
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DESCRIPTION PUT NO.

176 Component Panel AS 65/87117

177 Condenser Clamp 283~722

178 MIca washer 288~653

179
IRQ MonItor Socket Black 2743-146

lAl Ji'rame Stay DA 65/47037
182 ChassIs TIe PIece DA 65/87235
lR?: Case DD 65/87183
lR4
lA5

lAR
187

lAA
1Ag

190 Fnd cap Clutch sIde DA 65/12127

Hll Clutch Drum Assembly AS 65/872tt1.3

192 Fnd Cap-Brake SIde DA 65/12128

19~ li'eed and Brake Drum Assembly AS 65/87294
Ig4 Rpeclal Screw DA 65/87165

1% BearIng Plate DA 65/87183

181; BearIng Shaft DA 65/87164
197 DIfferentIal PInIon DA 65/87182

19R Wonn Wheel AS 65/87295

19P CarrIer Plate Stud DA 65/12123

200 CarrIer Plate Bush DA 65/12123

201 BearIng Spacer DA 65/87168
202 Cl Balance Bush DA 65/12136

20.."" CIBalance Stud PA 135/12135
204

20.."

200
207
20R Bearing Spacer DA 65/87169
20P Spindle SUpport Block DA 65/12125
210 Spindle Support Block DA 65/12126

211 Drum SpIndle DA 65/12134
212 Nut 2168-774
210
214
215

216
217

218
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1. Shell Clavus 17 011 ror dirrerential pinIon sharts (1761-405).

2. Rocol Holytone Ui grease ror gearing (1765-366).

3. Aeroshell grease 6B Cor motor (1765-232).

8ealaats

Loctlte Grade 'Cl (1871-123)
Actlvator (1871-126)
For sealing dHCerentlal plnl<n screw In the end plates.

Tools (1 orr each)

1. Screwdriver - Philips NO. 1 (5651-302)
No. 2 (5651-3C17)

2. 2BA x 4BA Clat spanner (5653-663)

3. 6BA x 8BA flat spanner (5653-667)

4. Allen screwdriver 3/32 Inch (5655-554)

5. Allen screwdriver 5/64 inch (5655-553)

6. Allen screwdriver 1/16 inch (5655-552)

7. Tension gauge Cor setting pinch roller pressure (5854-303)
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R1 • RIS R:l1 100A WELWYN .,0 S °'0
R2 non WELWYN F20 5 %

JUt Ra. HK WE WoN "0 5 %

R4, R7. '7K WELWYN • 20 5°/•
R5, A6. 18K WE _WYN • 0 5 %

R9, RIO. l lK ELWYN '20 5°/.

f,R' At7, Rt9.R2S,R27 R33 tOK WELWYN F20 5°/.
Rt2 Rla. ',SK WE WYN F20 5./0
At4,R20. 330$\ WEL'I YN F20 .w
R16. R22. 2·.'!K WELWVN F20 5·/.

R23,R2' 47K WELWYN F20 5°/.

Ra. RJ2 t·2K WELWYN .,0 5 %

R26. R31. 3·9K WELWYN F'O 5·'.
R29 Rl4.RH_ IK WELWVN F20 5·/.

AlO 2 7K WELWYN '20 5 ·/0

Rl' 680A WELWYN F,O

Al. 5'6k WELWYN F,O 5 0 /.

DI-D4 MULLARO OA91

A 0-.2.V

.o--.V
CO-START

DO-STOP DC

EO-BRAKE

F 0- CLUTCH

HO- t'V

.J 0- RUN OUT

K 0- kOOING)
\SLOT

L 0- Ov

'v1 0- STOPAC

NO-READY
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START -0'1

- SV

STOP.
DC

I- + - -
I- - - -

I I
1 I
I I I

I I I1-- - --- - - - -- - - - -
I.

- -I

OV

- 9'1

I I
I I

I I

____ uu_u
BRAKE ___u___ -OV

-------- -0 -3VI I I

I I I

I I I I

I I I r
I I I I---nu---- - - - - - - - -nu uu 0'1

.
CLUTCH -0' 3'1

I I I I
I I I
I I I

I I

____Un ___
READY

____Un
0'1

-------- - 9'1
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COLLECTOR~ COLLECTOR

~~ EM:TTER ~EMITTER
/

8A5,- 8ASE

TA: Tf<4 - Trl9 TA2 , TR3

~READY

START

~CLUTC~

BRAKE

~+9V

OV

I--- -9V

- 24V

MONITOR
POINTS

COMPONENT LAYOUT

PRINTED CIRCUIT ( GHOST VIEW)
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COHTACTS
AtO,27,

10.

A6,23.0.

-.V -.V -.V -.V -.V

4.21, .7,24 .1,25.... 4·11e ....
04,9 05)0

02,7. 0 .... 00\., 0.9. oIp
00\., Oo\tt

.5, 22. Q',21
1-2te TA3,tO .4" t·2K

ASV27 ASY27

-.V

01,1

"'11

""'".
CIRCUT A

2 IelT1CAL CIRCUITS.

OV

... V

-.V

M,20
3')1<

Ov

Rt 7,J4
.2.

AfSeT

••V

-.V

.'5,32
3')K

+ .V

-.V

+ .V

OV

Ov

o
MONITOR

POINTS

Ao- ..AI
80--'"
c 0- oIP1

o 0- oIPJ

E o-P/Clt2

F o-PiC .. I

Ho-+.V
J o-MIET

• 0- LOCPiC

L O-OV

.. o-~~
No-~.

-.V -.V -.V -.V -.V

~~ >0.--....---1..

v

RO'....

RO'..7.

680pF

co

..V ••V

"17A$Y27
-.V -.V -.V

DU
00491 .05 R.. .51.... I. t •

RO'

••• .!lOA

"2K TA"ASY27

R47 RSO'0. 506.

OV OV

+.V +.V

R••....
TRl6

....----4i-oj~2S3..

••••••

R40
+J.

01'R37 ISlOB .01,. '0.
..SI
u.

+ .V -tOY -tOV

Ov OV

-.v

Oil
IN'16

OV

• 'S
160K

CIRCUIT 'B'

CIRCUIT CN..Y.

COMPONENT REFERENCE VALUE TYPE COMPONENT AEFEftENCE VALUE TYPE

TRI,TR2. TA6-TR9, TRlJ- TRl6 TEXAS 25323 R6.RIO,A23,A27, R41 R47. 10. WELWYN F20 S·/.
TR3-TA.S, TRIO-TRJ2, TAI7-TA20 MULlARO ASY2? R7, R24,R42.R44. 4·7K WElWYN '20 5-'.
et C2. 330pF Hs?1 E AlI,RI•. Ra A3I,R4IRSt R37 .. 'W£LWYN "0 5·'.
0 270p, HS?/E AI2 R29.A49. 'lOA lWYH FaO S' •

c. oe<lpF HSIO/F RI3.JQQASO ..... W£LWYN Fao 5·/•
AI,AII. n. 1-'. At?, R34 ... WELWYN Fao 5-'.
A.l. A66 ,AI' IU:J R.16. ... WlLWVH F20 5°'• US taOK WlLWYN ,:>0 5·/.

Al.RI5.R20.R32 RJII~] ].]1( WELWYN F20 5-'. 01,06, Otl TEXAS .....
A4.M. A2l, R25 ~39 R4S 3·'1( WELWYN F20 5°'. 02-05,01- Olo.ot3.CM4. MULLARO OA91

AS.A'. Ra2,R26,A40.,R46 '·ate. WELWYN ..0 5-'. 0" FEMAHTI ZS.O.

..52 ... WflWYN F20 5-/. V.., •• ..... .
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- JoAA

- }JA

+9V

- O'6V

-,-
I
I
I
I

--- ---- - ----

--1

I

I
I
I

I I I
I

I I I
...~...------ 6· 7m S -------1•."

I I

I I I-- --KU

--~- 1\--
t ------

I
I

I
DIGIT
PHOTOCEL.L----I·---~-.-.-.-.-:.--- ...---~
INPUT

LOCATION
PHOTOCELL
INPUT

RESET
PULSE
OUPUT

LOCATION

HOLE
OUTPUT

DIGIT
OUTPUTS

ov

- 9V

ov

- 9V
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COLLECTOR --....~ COLLECTOR~

~ EMITTER 7 EMITTER

BASE BASE

TR3-S,lv"IJ,17-20 TR2,6-9,13-16

~LOCHOLE

RESET

~O/P2

olp I

~OV

MONITOR
POINTS

COMPONENT LAYOUT

PRINTED CIRCUIT (GHOST VIEW)
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-9V -,v -,v -,v -'V

R4,21,31, R7,2.,.' R6.25,42 RI4,3I,48.
3·9K 47K 3U ,IC

04.9, '4 05,0,15.

OIP
02.7.'2. 03.8.13 OA9t OA9t

OA9t

R9,26,43 RI2,2
'·2K 46

680a

R6,23,40 Ato,27, ••:
101C 10K

OV

~ 9V 1" 9V 1" 9V

-9V -9V -9V -9V

CONTACTS

A <:r- 1110'S.

• <:r- -, V

C 0- O/P'

D <:r- O/Pl

E 0- p/C.IH.!

F 0- (CODING SLOT)

H 0- +9V

J 0- RESET

IC 0- Plc. IN.'

L 0- OV

MO- P/c./IU

NO- OIP 3

OV

~9V

RESET

3 1000TlCAL ORCUlT5.

~ 9V

0',6,'1.

IN9I6

OV

IlAS

RI ,'I ,35.
nlC

~~cu_....~_~~..........

COIootPONENT REFERENCES W.LUE. TYPE.

TRI TRl TR6-TR9 TRl3-TRt6 TR20 TR2' TEXAS 25323
TR3-TAS TRI0-TRI2 TR17-TRt9 MULLARO ASY 27

C'-C3 nOpF HS7/E
RI RII RU 331C ,-,.
IU RI6, RI9 A33, All, R50. 391C WELWVN I'lO 5-'.
113 RI5, RaO.R32,R37,R49. 3·31C WELWVN 1'20 s-/o
R4 III IUI.R2lI. R3I 1142. 3'91C IWEI WYN 1'20 5-10
lIS R9, A22 1U6 1U9 A43. l'lK WELWYN 1'20 5·'0
R6, RIO 1U3R27 1140.R44. 101C WELWYN 1'20 5·'.
117,1U4 1141. 4·7K WEL.VN I'lO 5-/0

AlI.RI4, RU,A31 1'45.114'. IIC .ELWVN FlO 5-'.
Rll,R29. R46. 6ICIA WELWVIl I'lO sot.

[11I3.R30. 7. 561e WELWYN FaO 5~

1"141 R~4~ 51. 221< I"u."m 1'20 5.,.

01 06 I. TEXAS III '16
[D2 - 05 D -010 Oil-illS. MU AAD 00'91

IoIOI'lITOR POINTS.

o
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DIGIT
PHOTOCELL
INPUT

I

~-1-7 _
I I
I I
1IIIIII~l------- 6·7 1ft S --------'~-.t

I I
I I
I I

I o

- JAA

+ 9V

RESET
PULSE
INPUT

DIGIT
OUTPUTS

-...- - - - - - - ....----..... - - - -

- ..._---_.- - - - - - - - .._--
OV

-9V
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iJ-
COLLECTOR~

COLLECTOR
EMITTER

BASE P>ASE EMITTER

TR3-S,IO-12,17-19 TRI,2,6-9,13,16,20,21

,------

MONITOR
POINTS

COMPONENT LAYOUT

PRINTED CIRCUIT ( GHOST VIEW)
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