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optical tape reader 120 ch /s
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A small reader with major dvantages!

The Facit 4031 Optical Tape Reader is a robust reader
compact in design with properties which are attractive
for most applications. These properties have primarily
been optimized for micro-computer system and
terminal applications. The reader has only one moving
part. This and light source/phototransistor array
means high reliability and long service life.

A reader based on Facit’s long and well-known
expertise in the punch tape product sector.

Reading speed 0 — 120 ch/s asynchronous
Bidirectional

Stepping motor with sprocket feed
Convertible between 5,6/7 and 8 channel
tapes ;

Reads all tapes with up to 60 % transmissivity
Optical end of tape indication

O L OIOUERE)

Low power consumption due to pulsed drive
of the stepping motor

Fits into 2-module 19 inch panel height

The tape is automatically secured when the
cover is being closed. Result, easy loading.
Stepping motor can be disconnected
electronically, e.g. in conjunction with fast
winding and simultaneous reading.




Design

The construction of the Facit 4031 is extremely
robust which contributes to its high reliability.

It contains very few movable parts which increases
reliability while making service operations extremely
simple. Tape feed is carried out by a stepping
motor and sprocket wheel.

The control electronics are located on one printed Loading is facilitated by a tape retainer which holds
assembly board which contains the read head with the tape in position during closing of flap. The tape
its light source/phototransistor array, connector for retainer is released when the flap is completely

the stepping motor and connectors for input and closed so that the tape runs freely during normal
output signals to the reader. operation.

An extra lamp and photo transistor senses end of Whep dfalivere_d the readgr is adjuste.d S that
tape approximately 20 mm prior to reaching the _readmg is carried out while tf_\e tape is stationary,
i.e. between two feed operations. By turning the

read head when reading in the forward direction. ;
¢ ; stepper motor 7 1/2 degrees reading takes place
The tape track contains masking apertures for during tape movement.

each channel which are protected by glass thereby
preventing dust from entering the read head.

The Facit 4031 is also available mounted in a 1"
rack panel, 88.4 mm (3 1/2") high. Model Facit 4030
which is a complete reader, contains Facit 4031,

The Facit 4031 can very easily be converted for 5, 19" panel power supply and interface electronics.
6/7 and 8 channel tapes. Various interfaces are available. :

Panel height of Facit 4030 is 88.4 mm (3 1/2").
The movable tape guide can be locked in desired With fan-fold bins Facit 4019 the panel height is

position by means of an inside screw. +176.8 mm (7").



General data

Readingvspeed 0 — 120 ch/s bidirectional Thickness of tape Max 0.25 mm including splice
Reading method Optical Tape material All types with transmissivity
Tape feed Stepping motor and sprocket o
apeled wping P Temperature Operation + 5to +55°C
Tape widths 5track 17.5 + 0.1 mm (11/6") Storage —10to +70°C
6and 7 track 22.2 + 0.1 rl'rlmm (7/8") Relative humidity 20 t0 85 %
8track25.4 + 0.1 mm (1) 3 : Facit 4031
: Dimensions and Facit 4031 in Rack Facit 4030
Inter character As per ISO standard Sight s e e
spacing 2.54 mm * 0.5 % accumulative Meiant 8. “oas ises skt e il te
over 50 rows ¢ : Width 150 590 483 19 483 18
2.54 mm * 3 % between adjacent Depth beh. panel 8 3.15 80 315 150 590
rows Depth in fr. of panel 67 264 67 284 87 254
Weight kg (Ib) 11 (24) 1.8 (39) 3.1 (6.8
All input/output signals are TTL compatible Output signal Logical 1+2.7V to +5.3V at400 yA

Input signal definition | Logical 1+2.4t0 +5.3V definition Facit 4037 . Logical0 0V to +0.4Vat4mA

e Uil T SsvatGA - Do 108 Holans EOT ontea
Stepping direction (SD) Forward =logical 1 or open ; 400 mA
Backward = logical 0 /\L_/:g‘:zggr?qwrements + 24V £ 5V 800 mA peak, duty cycle 50
ead instruction (RI) Logical 0 Pulse width25-100 us + 5V = 0.25V max 300 mA
+109%
Motor release (MR) Logical 1 i";pc ‘Ijtt 50?;59' 139’61112222?\;1;?%;/&; ro3gw
X1 X3

1 [ ——— +2avDC — 5

2| b——— +5VDC —

3 0 (Ground) —==— 4

4 MR 1 Mating cable connectors

5| —KEY s s X1: Male AMP 163630-5

? SD CONTROL MOTOR 2 X2: Male AMP 163630-9

RI CIRCUIT SMRLGIERS 1 Pins AMP 163691-1
’X_"I Track i
1 \
LIGHT

e

a| |-key ; j f READ HEAD

5| p————Sprocket PHOTO

Bl >—— = CURR PHOTO-

7 5 - AMPLIFE|:;S

8 6 ®

9 7 =
10 8

R | | ] End of tape )

Timing diagram

RL || 25-100ps ”
© Stepping direction pulse SD must overlap Rl
by a min 2us before and after Feed hole Alt1
O Reading mode Alt 1: Reading of data with
stationary tape Data it

O Reading mode Alt2: Reading during tape Feed hole Alt.2 % , : %
1
|

movement
: DataAlt.2 W S /////j

1103 86 03-10 SD
E] m —l Reading speed 120 ch's

DATA PRODUCTS DIVISION
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Facit 4031, changes from serial No. 722-0075
General data

Reading speed 0 — 120 ch/s bidirectional Thickness of tape Max 0.25 mm including splice
Reading method Optical Tape material All types with transmissivity
Tape feed Stepping motor and sprocket oo
e Pping P Temperature Operation + 5to +55°C
Tape widths 5track 17.5 £ 0.1 mm (11/6") - Storage —10to +70°C
6and7 track 22.2 + 0.1 mm (7/8") Relative humidit 20 to 85 9
8track25.4 = 0.1 mm {128 - Al 00 % Facit 4031
i i Facit 4031 in Rack Facit 4030
Inter character As per ISO standard S fealbel b
5 S :
spacing 2.54 mm * 0.5 % accumulative Height 68 268 884 368 834 3.68
over 50 rows Width 150 590 483 19 483 19
() i Y
2.54 mm * 3 % between adjacent Depth beh. panel 80 315 80 3.15 150 5.90
rows Depth in fr. of panel 67 264 67 264 67 2.64
Weight kg (Ib) 1.1 (24) 1.8 (39) 3.1 (6.8
All input/output signals are TTL compatible Output signal Logical 1+2.7 V to +5.3 V at 400 uA
Input signal definition  Logical 1+2.4 to +5.3V definition Facit 4037 Logical0 0V to + 9.4 Vat4 mA
Facit 4031 Logical0 0to +0.4vat 1.6 mA Data channels 1-8  Hole and EOT = Logical 1
j R and EOT No hole = Logical 0
— Stepping direction (SD) Forward = logical 1 or open Strobe Logical 1 Pulse width 100-150 ps
—~ Backward = logical 0 400 mA

Voltage requirements + 24V * 5V 800 mA peak, duty cycle 50%

Read instruction (RI) Logical 0 Pulse width 25-100 us Facit 4031
: + 5V + 0.25V max 300 mA
Motor release (MR) Logical 1 Input power 100, 115, 220, 240 V +10%
Facit 4030 49-61Hz Max power 30 W
X1 X3
1 [[J——— +24vDC o 5
2| f———+5VDC —a
4 -
2 M?R ok oo il Mating cable connectors
5| [xev ' sl X1: Male AMP 163690-5
S s CONTROL MOTOR > Tsreppen X2: Male AMP 163690-9
g i CIRCUIT AMPLIFIERS 1 =\ Moton Pins AMP 163691-1
’_(E Track 5
1 1 ]
=
AP f ’é READ HEAD
5 Strobe PHOTO
DATA PHOTO-
6 4 ¢4 CURRENT -
= g > REGISTER [T \i0 FERS TRANSISTORS
o) 6
9 7
0} b———8
1" | ] End of tape

Timing diagragn

A )
EL_LZ_S— 100 us ”
O  Stepping direction pulse SD must overlap RI @ ®
by a min 2 us before and after
Strobe H ﬂ

DATA l%// Ch //%’\\\ Ch2

FACIT
D/ATT/A a0 .
@@@@@@Tg Reading speed 120 ch/s

AUSTRALIA EAI-Electronics Associates Pty. Ltd.. P.O.Box 170, Crows Nest 2065 - AUSTRIA Facit-Addo Verkaufsges.m.b.H., Maria Hilferstrasse 51, 1060
Vienna - BELGIUM Facit-Addo S.A., 30 Rue Bois des Iles, B-1080 Brussels - Brazil Facit S.A., Caixa Postal 30114, 01327 Sao Paulo - CANADA Dometic
Canada Ltd.. Facit Divisions, P.O.Box 212, Oakyille - DENMARK Facit A/S, Lundtoftevej 160, 2800 Lyngby - GREAT BRITAIN Facit-Addo Ltd., Maidstone
Road, Rochester - FINLAND OY Facit-Addo AB. P.B. 15, 00101 Helsinki - FRANCE Facit Addo S.A., 308, rue du Prés. S. Allende, 92700 Colombes -
HOLLAND Facit Data Products, Postbus 7971, Amsterdam-Buitenveldert - ITALY Facit Data Products S.p.A., Via Pallia 9, 20139 Milano - JAPAN Lindeteves-
Jacoberg N.V., L.P.O. Box 5163, Tokyo 100-31 - NORWAY Facit A/S, Postboks 1732, Vika, Oslo - SOUTH AFRICA Garlicks Office Machines, P.O.Box 1057.
Johannesburg 2000 - SPAIN Facit Division, Electrolux S.A., Méndez Alvaro 20, Madrid - SWEDEN Facit AB, 105 45 Stockholm - SWITZERLAND Facit-Addo
AG, Seftigenstrasse 57, 3000 Bern - TAIWAN Syscom, Computer Engineering Co., P.O.Box 48-130, Taipei - USA Facit-Addo Inc., 66 Field Point Road,
Greenwich CONN. 06830- WEST GERMANY Facit GmbH. Postfach 3008, 4000 Diisseldorf - NEW ZEALAND W & K McLean Ltd., P.O.Box 3097, AUCKLAND
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2,6.6. Character format

Independent of signal stendards, RS-232-C
or CURRENT LOOP, the following set-ups cre
needed, See Fig. 8.

Strapped |[designation word|strap
pos bits
4 word length s v
K word length 6

- N

L parity ON X 7 K
M ODD pority | 55 IR -
v 1 _stop-bit

(No V. |2 stop-bits) FIG 8

2,6.7 Baud rate

Set-ups needed for reading. See Fig. 9

Straopped |designation|
pos
UuarT 4800 bps
U&N 2400 "
Ud&o 1200 "
U& P 600 "
U&R 300 "
Ug&s oy
Q e
Uue&aQa o FIG 9
3 POMER SSUPPLY e

The power supply can be used on 100-115-
220 or 240V AC +/- 10%, 49-61Hz.

There are two full-wave rectifiers, see

Fig. 10, one for +5V ond the other for +24V,
+5V is regulated +/- 0.2 at 0.5A.

NOTE the fuse values for different input
voItoges.

E1: 180mAT 220-247 %
ITSmAT 100 115y

4 ReEADVER

4,1 GENERAL
ee rig, .

The reader works normally with a "hondshoke"
operation. The acceptor tronsmits signal RI
vig the interface to the reoder. This signal
ves 11 1 . ot

..... U St AR NG ERE Tt e ™ '

On command by RI the stepper motor shell
feed one character spoce of the tape., The
opto readers shall recd dota 1-8, feed hole
aond the existence of poper., All are fed to
the acceptor vio the interface os signals
Data 1-8, FH(strobe) ond EOT. Ir this way
miss-olignements cnd oscillations at pulse
start ore eliminated.

The motor must have condition SD in order to
perform forward or bockwaord feeding.

Open circuit=forward feeding.

When used together with the servo spooler
4013 the stepper motor may be released.

4.2 READING
ee F1ig. APP, G5

RI triggers the stepper motor FF:s and TI

FF. When the delay, caused by Tl, has pas-
sed the change from paper to feed hole

will trigger T2 FF. See Fig. 12,

w2 1. d12 Itz RS
' resel 2
MR 2 | blocFle _!';C?'T

FIG 12

T2 FF gives a clock pulse to the data buf-
fer to write dote from the tape and have it
agccessable on the output deto lines (see
Fig. 13) when the strobe pulse, FH’, also
made by T2, is transmitted.
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U&S 150
Q 110 *
U&Q 75 " FIG 9

g4 PO F R StU»PRP | Y =

The power supply can be used on 100-115-
220 or 240V AC +/- 10%, 49-61Hz.

There are two full-wave rectifiers, see

Fig. 10, one for +5V and the other for +24V.
+5V is regulated +/- 0.2 at 0.5A.

NOTE the fuse values for different input
voltages.
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F1; 160mAT 220-247
37SmMAT 100 115V

R AR s tiat

4 READER

4.1 GENERAL
ee Fig. .

The reader works normally with a "handshake"
operation. The acceptor transmits signal RI

via the interface to the reader. This signal
will result in a cstrahe FH hack +n +ho ~ro
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FIG 13 - FIG 15 el
During the time until T2 is l-set, C17 is ﬂ‘
If there is no feed hole within As12ms, T2 discharged through R47, time constant
FF is kept reset ond o new RI is needed. opprox. 12ms, but when T2=1 the time con-
\ See Fig. 14, stant is changed becouse R56 becomes in-

volved in the discharge.

The T2 pulse is derivated by C6-R10 (A2150ps) d‘
and the pulse from the trailing edge cuts

of f V102, The pulse out, FH", is delayed

another 5-20us by C3-R9,

When W3 is not used ond MR becomes high the
function of C17 is inhibited and pulse time
for T2 is decided solely by C13-R14,

EOTA 81718
5

VIiid - 116 are driving the stepper motor.
They are controlled by D3 FF’s or are
blocked by MR, See Fig. 16,

Circuil heard 1140 35 3096
This reset function may be inhibited by A : : ‘ vy
MR during high speed reading. Here reading
can be achieved by using the feed hole for

strobe pulse set up,

o

FIG 14

The paper opto detector signals EOT when
there is no paper. The 'detector is placed
approx. 20mm ohead of the reading station,
forward feeding direction.

You get a copy with correct logical content
that is easier and safer for the data ac-
ceptor to treot instead of an electrical
copy of the tape content with alignment er-
Irors or sturt/stOp pulses oscillation.

4.2,1 Explanation of reading

See Fig. 15X &PP, 76, — — —

The trailing edge of RI(L) triggers A, B

and T1 FF’s, During the time when Tl=1, €17 : EQiEt = O = X3

is charged ond T2 FF is kept blocked. When ’ STEPPER

the delay (®¥3.5ms) has passed the signal l MOTOR

from the feed hole may trigger T2, Only the
change from paper to hole causes the signol,
because the signal is derivated by Clé/?C]9 Pl 1g <L,
R49 (A= .4ms).

- — e r— s Se—

D3 is JK FF’s clocked by RI(L) ond control-
led by SD and the stote of the FF’s. When
input J becomes high, the output changes
its stote. SD(L) determines the stepping

Al rartinn.




In all these coses the op. amp:s ore oper-
ated on the inverted input and the tape is
driven by the sprocket wheel. When high
speed is wanted the tape will be driven by
one of the servo motors, left or right.

SERV. Sy 1Fe

CIs Jull Jiadeats o e

i

! | ‘

‘ 4
i

Hibks:

L P

- "rfpﬁt{mf

~This operation is controlled by either the
\_Panel switches S3/52 or by signal HS(L) and
the state of SD(L).

The difference between these two is that by
using HS(L), o lower voltage (8.2V) is ap-
plied to + input of the op.amp, A zener
diode V19, lowers the voltage. With +12V
the shield can move deeper into the opto
coupler before the op.amp. reacts and cuts
off the motor current. The motor itself
works only with +12V or -12V. With +8.2V
the op.amp. reacts earlier and the speed
will not be so high.

The reason for this is to allow the opto
reader circuits to be restored between
egch chaoracter,

Any\of these two combinctions gives signal
MR which releases the stepper motor sprock-
et wheel.

When high speed is operated by S3/S2 the
lower guide wheel on the wind off side is
prevented to pass to its lowest position.
Thus its lever will come in dark current
state for B3/B4 ond this will stretch the
tope on the wind off side. At the same time

)

the motor on the other side will start to
wind on, After this, the normol servo func-
bEronistorts,

NOTE On sturt the lower guide wheel in the
tope feed direction should not be in its
lowest position, If sa, only the wind off
side will work when the sprocket wheel
starts feeding.

A passive device for bidirectional feeding
of fanfolded tape.

S AN E BR AR A CIE AS
5.1 GENERAL :

The different interfaces sholl adapt the tape Jr
reader output to different dota acceptors.

The data output to the acceptor may be in pa-
rallel form (SP1 & Universal), or in seriol

form (V24 or Current Loop). The interfaces
also handle different control signals. Hl
9ad SR =S INTEREAGES

See Fig. ZT X APP, 2

The moin ports ore the buffer, the pority
checker, error circuits and delay circuits,

FF’s; position and logic | output, A=D3:13,
B=D3:5, C:DZ:]s, D:D7:9, E:D7:5, F=D10:3.

Signal SC is tronsmitted to the acceptor
when data are available, Signal SO=] is
also transmitted, telling that SC informo-
tion is valid (no error condition on haond).
) FANSLUEL TP [ EWwF AT E
i [ nE

124
JTQkOAM|4 _E/ﬁnAhe il
y e BUFFER

SP! Q30 DATA
SCURCE

oAta 1 977

TROBE
IRCINTS

! gor
se¢
R
it SO 3
AL ——=INSTRUCT,
[ CIRCUITS ] o &/
4§ 7f_/
AQ boom— it ?
! | [ 4‘;‘74,97‘
b Fwo
AM}-- M [ e lawo
STEP.OIR. L
rer
FIG 2] Biocx diagrom Servo

The ccceptor transmits three signals: AO,
AC & AM, AO stands for operable and is used
by the interface to ascertain thot AC and
AM are valid. AM sets D ond is transferred
to 4031 as SD(L). AM=0 means forword step-
ping and AM=1 means backward stepping.

50=0 means ERROR and SO=1 means no error.

The occeptor accepts dato after controlling
that SC=1. It acknowledges data by changing
AC from 1 to O. This chonge, C2 and the col-
lector resistance of D5:11 see to thot only
one short pulse is sent to C. In order to
trigger C once more, AC has to be changed

from O to 1 and once again from 1 to O,
(e G
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C gives RI(L) to 4031, where it triggers the
FF’s for the stepper motor which performs
one step in the decided direction. On the
interface, signol RI(L) triggers the two
FFsA & B. As long as one of them is l-set,
signal SC is inhibited. They are delay FF's
where A, approx, 3ms, blocks the occept of
FH ond B, approx 5ms, furthermore delays the
transmission of SC. See Fig. 23.

FIG 23

This happens if no ERROR has occured and
the signal from the feed hole, FH, has been
detected within this time limit plus an
extra time limit made by C9-R10 (approx.
3ms). If no FH has arrived before this last
delay has run out, F (error) is I-set.

This means that a delay between stort signol
RI(L) and the acceptance of feed hole

is arranged thus allowing disturbances to
occur during start up of step movement. When
the control panel is used and S3 or S4 con-
trols the tape feed, the pressing of any of
the two switches results in three things:

1., creation of RI(L), regardless of accep-
tor condition.

2. setting D in occordance with wanted
stepping direction.

3. setting of F (=ERROR). Error-lamp on
panel lights up.

As long as F is set (ERROR), reset condi-
tion exists for the buffer and S0=0. Reset
of F can only be done with 52 (START) on the
control panel.

The content of the buffer is constantly
checked for ODD parity. The result of the
check is transmitted as P and D8=D8 ‘with
straps W3 & W4 connected os shown in Fig,
24.

o
o
AL (NI Teni) (RIS RS
)

+—

By
'j
e
'

FIG 24

With the straps in the other position P=D8°
and D8=0,

The servo spooler 4013 only uses the inter-
face for transfer of signal MR from the servo
spooler to the stepper motor circuits and to
apply common ground.

The POR circuit (V100) provides ERROR condi-
tion until the voltage reaches approved
level.

Finally the two strops, Wl & W2, are used to
connect ground and shield from the acceptor.

5.3 UNIVERSAL - INTERFACE

See Fig, 25, 28 & APP. 3

The universal interface is intended to be
used together with the servo spooler where
the acceptor can order both high speed (HS)
and change stepping direction ?SD).

Data from the reader are constantly fed
through the line drivers to the acceptor.
Data ore also checked for parity, With the
strops G or H, EVEN or ODD parity caon be se-
lected. See Fig. 27.

Depending upon the position of straps A & B,
D8 might be DB or logical O and P might be
Parity-bit or D8,
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FIG 25
FF’s; position and logic 1 output., A=D8:13,
B:DB:S, C=D6:13, D=D7:5, E:DA:B, F=D6:5,
G=D719-

. START is differentioted over C26 and gives
" FWD during o short time, long enough to
trigger C which gives RI(L). See Fig. 26.

FWD gives ERROR but in this case the signal
START keeps E reset. RI(L) to 4031 triggers
the FF’s for the stepper motor which per-
forms one step in the decided direction.
When the tape has been fed one character
there are new datc on the line drivers. RR
exists and if the occeptor now sends RI, DA
is directly transmitted back to the accep-
tor.
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¢ H 4 ) <
e S ey (m—
i R T —
: LT Y =="
o < l of3)
-4 1 ! ||
: ! ! )
= o ao==51 B Y §
i ’ ; | Jap
| e
( NEm!
S

:

Bl G228

DA means that dota on the lines are ovoiloble
and valid.

The trailing edge of RI triggers F which does
three things:

1. triggers C which sends RI(L) to the tape
reader.

2. sets D in order to check if FH™ orrives
or not within the time deloy ollowed.

3. gives clock pulse to G so thata possible
change of stepping direction may be set

up.

C triggers the two delay FF’s A & B ond as
long as any of those ore l-set, C is block-
ed for new input. These delays, approx. 2ms
ond 6éms, gives the shortest interval between
two RI(L); 120ch/s. If no FH® has arrived
after this delay a pulse to the ERROR FF is
set up (DA:6) and is integroted (K33, CI5)
giving an extro 3ms delcy before E is l-set.
When HS is ordered from the acceptor, this
signal results among other things in signal
MR. As long as HS and MR ore alike, condition
for RR exists. MR resets C thus inhibiting
RI(L) ond the operation of A & B. This means *
thot RI from the accceptor now only operates

f & D and also provides DA. FH operates D
like before. The reading speed is now con-
trolled by the servo spooler motors, left or
right, and the toke up wheel diameter, The

acceptor must ask for dato with RI within
TR s FE e e DB e s 2 S NP 1 =



reading speed, approx. 700ch/s, can be
aochieved,

If S2 or S3 on the 4013 control ponel is
used, HS and MR will be unequal, H5:-MR 1-
sets £ and signal ERR is transmitted to the
acceptor and the ERROR lamp is lighted up
on the control panel.

When operoted from the control paonel, FWD &
BWD 1-sets E and triggers C which starts the
tape feed, BWD resets G which gives SO(L).

START moy come from the control panel or
from the acceptor. The signal must be min.

Ims and logic O.

Voltages for the interfoce come from 4030
power supply, See Fig. 29,

X

| 3
5 RETRTCIUE o T

D!

FIG 29

When strap F is used +5V is the output volt-
age for the line drivers. If strops C & E
are used the output voltoge is +12V from
the DC regulator and if straps D & E are
used the voltage is depending upon an exter-
nal voltaoge, V_, mox. +15V on X1:EE. See
Fig. 29, E

+5V is connected to X1:MM where it simply
indicates thot interface is under voltage
and ready to be used. It is olso possible
to use X1:K, FH, for the some or similar
purpose,

5.4 SERIAL - INTERFACE
ee Figi .

The interface can be used either in o volt-
age level connection or in current loop con-
nection. In voltoge level connection

some signal names and connector pins are
used in accordance with C.C.I.T.T. recommen-
dation V24, In current loop only the serial
dota out operotes in current loop. The loop
may work as active or passive.

DATA

PARALLEL TO SERIAL INTERFACE(V4E C L)
SOURCE

DATA

12V

UART oaﬁ_*l parp

70 G m' RWL
EIRCUITS
)RR I e
LOOP FH
cL-L—KIRcults |
: LT -Psv & 2av
4E@cuns = £07T

R/
cTs TRLCT. SET RESET )
IRCUITS

e S0
l gg,«.‘?r

oL
ontrol

nel
\ FWD

BwWD
Serv.
spooler
1R

Block gragrom L

FIG 30

FEs; position and leglc 'l output, A=D3:]13,
B=D34u5 =C-D17:13, E-D10:3,  F-D7:8;

The aocceptor transmits signal CTS which trig-
gers C if there is no error ond the lost
character has been transmitted to the accep-
tor and there are dateo in the reader buffer,
C gives a pulse, RI(L), to the stepper motor
circuits and the delay circuits A & B,

CTS also triggers D, which gives the dota
strobe for parcllel input of doto from the
reader buffer to the UART which transforms
it into serial form occording to the formaot
set up with straps J-M ond V (see 2.6.6),
This serial dato ore possed through strap G
and the line driver D5:2-1, to X1:2 as TD,
The data are transmitted in the form shown
in Fig, S,

\ | CHARACTER(BYTE) |
START-bit i SIOP-bi ! or 2
J fies
74P 3

Sl TR e EREHU R S F 00 F - S M
l PARITY-®it

l intormaltion-bits S-8 J

FIG 31

The stort is shown in enlarged view in Fig.
32 with the clock pulses from the selected
baud rate,

éct‘ szl‘gﬁg vigw
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Baite. Flossgl ot e G R e s A E T et e Tt e SR

UART 25 LR I G o '-Ezf; L
LR i i e B B

| place for

L———.dcmih: ation of

bit status

FIG 32

The start of the deloy circuits, A & B, by
RI(L) l-sets E, indicoting that a coll for
information has been made, When the stepper
motor has moved the taope one charocter, the
feed hole is detected ond transferred into
signal FH®, FH" O-sets E which allows o new
CTS to trigger C if the deloy A & B has
passed, if there is no error and if the pre-
ceding charocter in UART is transmitted in
serial form. The deloy A & B, 2ms + 6ms, de-
termines the highest reoding speed, 120ch/s.
See Fighredt

End of the tope, EOT, will 1-set F ond signal
DTR=low is transmitted to the acceptor, in-
dicating ERROR, F is l-set when FWD or BWD

on the control panel is used or, if ofter
giving RI(L), no FH® arrives before the de-
lay of A & B and R24:C11 (approx, 3ms) total
approx, 1lms,

F can only be O-set with START from the con-
trol panel. This signal is differentiated

via C7, giving FWD, FWD triggers C and gives
one RI(L), It also tries to l-set F but
START, min, Ims, is much longer and F re-

mains O-set.

Every time F is l-set, the ERROR lamp on the
control panel lights up.

>
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There is no difference between voltage level
connection and the current loop up to the
output from UART. When current loop is used,
strap C is used instead of G.

current determining

‘eircuit
ACCEPTOR oz
i
-——-———4iiig§§;

RECEIVER l VIO!

F1G 34 ACTIVE CURRENT LOOP

The serial output controls the current in
opto coupler DI, The interface determines
the current with R9, V2 and V102, The accep-
tor only detects the current interrupt.

5.4.3 Passive current loop

SewEig, Si b

In the passive current loop the acceptor
determines the current value.

ACCEPTOR

RECEIVER

/ K

current
ieteratoe PASSIVE CURRENT LOOP

circuit
16935

The acceptor has only one way to get con-
trol informations from the data source and
that is on DTR. This "busy'"-signal indicates
ERROR when low.

5,4.4 Voltage converters
See Fig., J8
-12V derives from the oscillating circuit L1,
The baud rate generator supplies a frequency
of 19.2kHz, V105 determines the energy into
L1. The output is checked and fed back by
V107 to V106 which is a part of V105 base
impedance.

FIG 36

When -12V is getting more negative, the im-
pedance of V106 becomes smaller thus reduc-
ing energy to L1. On the other hand, if -12V
gets less negotive, the current in VIO7 gets
greater and thus olso the energy to LI.

+12V derives from o voltage regulator, D2,

5.4.5 Boud rote generator

Seetig 0 = X

The baud rate generator consists of an X-tal
controlled oscillotor with the frequency of
4.915MHz.

This frequency is divided in BRG1, BRG2 &
BRG3. Baud rotes from 4800 bps to

75 bps are obtained by frequency dividing
except for the boud rate 110 bps that uses
the reset circuit of BRG3. The different

&

&
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possibilities by using straps N to U are
described in 2.6.7.

Each word bit consists of 16 cp’s.

FIG 37

Gie S ERRAVSTEGSF B

BEFORE ANY INSTALLATION, MAKE SURE THAT THE
VOLTAGE SELECTORS S2 (Power unit 4030) AND
S4 (Servo spooler 4013) ARE SET IN CORRECT
POSITION, see Fig. 38 & 39, AND EQUIPPED
WITH CORRECT FUSE VALUES.

6.1 DESIGN

4030 is built up on two 19" racks. On the
upgor one the reoder 4031, the power unit

ond the interface ore placed, see
Fig. 38,

scraws for removing
INTERFACE

A INTERFACE smm.
ex. SP1)

w‘nqml

On the lower one a tape handling device is
placed. In Fig. 39 the 4013 is shown.

The different paorts ore interconnected with
cables and ore easily removed. The reader
4031, see Fig. 40, is mounted from the back-
side of the upper rack but the retainer
screws aore locoted on the front side.

Each unit fits to all the other units. There
is no adjustment needed when changing one
unit with another.

screws for removing

READER 4031

! e
¥ b TER
Y

screws for removing

POWER UNIT

‘\\\\\\\ //////’

screws for removing

INTERFACE

screws for removing
READER 4031

screws for removing

POWER UNIT

FIG 38

" tope motion control lever




6.2 CHECKS & ADJUSTMENTS

Reader 4031

_—l—— v — o = m— — e -

6.2.1.1 Mechanical

1. Check that the sprocket wheel inner
peripheri coincides with the main hous-
ing. Adjust by moving the main housing.

2, Check that the sprocket wheel is placed
in the centre of the slot in the main
housing. See Fig. 41,

Adjust by moving the sprocket wheel,

3. Check that the tape slot between lamp
housing and moin housing is 0,3-0,4mm,
Adjust by moving lamp housing up or
down.

4, If the stop-screw for circuit boord po-
sitioning has been moved for some reo-
son, proceed as follows to obtain the
best possible position for the PWB:
connect a high impedance instrument to
the collector of the phototransistor
for FH, Move the PWB in and out until
the position with the lowest possible
voltage is found. Lock the stop-screw
ond tighten the screws to hold the PWB
in this position,

FIG 42

5. When the lamp is reploced it must be
positioned with' the filoment vertical.
The lamp can be focused by moving 1t
sideways. When the lamp is correctly
focused o light spot con be, observed
in the centre of the light guide when
"viewed from the front. The lamp must
then be secured with glue.

6.201=2 Electrical

1. If the lomp of photo transistor eorray
is replaced, check with a double folded
test paper inserted in the read head
that the voltage across the photo tran-
sistor is more than 3V (3.5V for FH).
If necessary odjust by replacing the
collector resistor for the photo tran-
sistor in question (R12, R16-24), Check
also that the voltage without paper is
less than 0,22V,
NOTE When meosuring voltages across the
photo tronsistors the emitter must be
used os reference point. R15 is o suit-
oble point for the ground connector,

2. To odjust the tape position relative to
the read head, connect an oscilloscope
to R21 or Clé (see circuit diagram).
Load the reader with a tape punched in
all channels and operate the reader at
120ch/s. Observe the pulses during ope-
ration. Turn the motor in one direc-
tion (ofter loosening the screws see
Fig. 43) until the pulses stort being
bad. Moke o pencil mark on the motor.

-~ screws for loosening
- the stepper motor

PRESS

Turn the motor in the opposite direction
until the pulses ogain start to be bod.
Make another mark with the pencil and
let the motor get o position half way
between the two marks from the pencil.

3.7 ihe current used on the +24V line should
be 360 - 20mA, Adjust by replacing R38,
The higher R the lower current.

6.2,2.1 Mechanical

1. If changing or moving any of the motors
ensure there is sufficient rodial play,

2, Check the oction of the lower guide
wheel lever on the tape motion knob (see
Fig. 44 & 45), The examples show the
knob in BACKWARD position and the guide
lever in its highest position (Fig. 44).

= o 1
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SPECIFICATION

4030 UP TO SER.NG, Jiod 0DAO

Reading speed 0 - 120 ch/s bidirectional Thickness of tape Max 0,25wm inciuding splice
Reading method Optical Tope moteriol All types with tronsmissivity
of up to 60%
Tape feed Stepping motor and sprocket
- Tewperoture Operotior +5 to +55°C
Tope widths S tracksl7Z. 5 & O.lmQ CLlL1a) Storage -10 to +70°C
6 and 7 trock+22.2 20, lam (7/8")
8 track 25.4 = 0, 1lmm (1") Relative humidity 20 to 85%
Inter character As per 150 standord Uimensions and Reod heod
spacing 2,54mm - 0.5% accumulative ~eight mm  in
over 50+r0ws
2.54mm - 3% between odjacent Height 68 2.68
rows Width 150" 5:90
Depth beh. panel BO 215
Depth in fr, of ponel 67 2.64
Weight kg (1b) Ll {2a)
All input/output signals are TTL compatible
. ; Output signols Logical | +2.7V to +5.3V ot 400pA
Input signals Logicol 1 +2.4 to +5,3V B Loaical 0 00 to 40 4V cEi4mA
Logical 0 O to +0.4V ot 1.6mA L e Y
SD = Stepping Forward = logical 1 or open Data channels 1-8 Hole ond EOT = Logicol )
direction Backward = logical O feedhole and EOT  No hole = Logical O
RI = R?cd in- Logical O Pulse width 25-100ps Voltage require- +24V T 5V mox 400mA (800mA peok,
struction ments 5 duty cycle 50%)
MR = Motor Logical 1 +5V = 0.25V max 300mA &
release

TIMING DIAGRAM

s Stepping direction pulse SD sholl overlap
RI with 2ps on eoch side

» Reoding mode Alt 1: Reoding of dotao with
stationary tape

e Reading mode Alt 2: Reoding during tape

oy
DataAn.2 W 11 W movement

CONSTRUCTION:

Locking screws for PCB.
NOTE Must not be moved other than
when the card sholl be reploced

Reading speed 120 ch/s

DATA

Optical "End of tope" sensing i E
between 3:rd and feed chaonnel il d

00°,

Forward direction

000000000

Index mork situoted 4 steps

Tope width selection guide can be
from read position

locked with o screw from inside

~ Front cover plate

Power On ‘and Read position indication



CHECKS AND ADJUSTMENTS :

Check that the sprocket wheel inner peripheri
coincides with the main housing.
Adjust by moving the moin housing.

Check that the sprocket wheel is placed in the
centre of the slot in the moin housing,
Adjust by moving the sprocket wheel,

Check that the tape slot between lomp housing
ond main housing is 0,3 - 0,4mm.
Adjust by moving lamp housing up or down.

If the stopscrew for circuit board positioning
has been moved for some reason, proceed as fol-
lows to obtain the best possible position for
the PCB: Connect o high impedance instrument to
the collector of one of the phototransistors.®
Move the PCB in and out until the position with
the lowest possible voltage is found. Lock the
stopscrew and tighten the screws to hold the
PCB in this positicn,

1f the lamp is reploced the lomp voltoge must
be odjusted so thot the collector voltage on
the photo tronsistors is 9.192 - 0.23V when no
paper is inserted in the r=zoder.® The lomp vol-
tage must be <4,75V ot nominol input voltoge.
Adjust on R4 for dato channels and R2 for EOT.
If the phototronsistor array is replaced, the
above collector voltoge must be odjusted by
meons of R19 - R28.

Since the sprocket wheel is fostened directly
on the motor shaft, the tupe position relative
to the reod heod con be odjusted by turning the
motor., Connect an oscilloscope to V107 base ond
drive the recder ot 120ch/s. Turn the motor un-
til the pulses appeor os shown on Fig. A, when
the tape is run in both directions

NOTE Use a tope with correct inter character

spocing.

*NOTE When checking collector voltages connect ground probe to the emitter.

CIRCUIT DIAGRAM

Raiesdl

FIG A vios
base [

e |

tIGH T - SCuRCE
CIPCLe"

— ;

Reading with stotionary tape

Reading during taope movement

0.19 - 0.23V without paper

b €4,75V

¢SV

sk cu L

uT T Motor current 300-340mA. Adj.

by R12 if VIOI

© =4,25v

x3

B St F N

-
R18
12k {géL
{
LR
R17
12k v'az
=

STEPPER MOTOR
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Component
designation

7

H2 .
-_— £E‘L
\
2

Part No.

1142 19 80-00/1
1159 22 00-40/3

Description

Light source boord
Res 18 1/4W 5%

‘ Component
| designati

1y 2

WN X

RZ,4 To be tested out 1/4W
1159 34 10-60/5 | 3.3 | 10%
115w 22 wi7-70/5 | 6.8 5%
1159 22 o6-10/6 | 10 5%
1159 22 0n-30/4 | 15 5%
Port No. Description

on

1069 10 64-10/8
1 42 20 40-00/3

Lamp
Lamp holder

R3 1159 22 07-70/5 Res 6.8 1/4W 5% 1142 19 50-00/4  Light guide
R2,4 1159 22 Ox-xx Res 6.8 - 15 1/4W 5%
R12 To be tested out 1/4W 5%
1159 22 01-40/1 | 120 1159 22 01-90/6 | 330 - + e 1
1159 22 01-50/0 | 150 1159 22 02-00/3 | 3%0 . ) 2
e [1159 22 01-60/9 | 180 1159 22 02-10/2 | 470 > BN :
1159 22 01-70/8 | 220 1159 22 02-20/1 ! 560 Tt
1159 22 01-80/7 | 270 1159 22 02-30/0 | 680 = S A G e
i R ot~ Rl e i
1204 ] cs
<| = '
R19-28 To be tested out 1/4W 5% o 5 ’
Ict1 S5 o o
1159 22 03-30/8 [4.7k | 1159 22 04-00/9 | P | -
1159 22 03-40/7 |5.6k 1159 22 04-10/8 l 27l< o = x
1159 22 03-50/4 |6.8k 1159 22 04-20/7 ‘ 27k, e = W
1159 22 03-60/5 [8.2k 1159 22 04-30/6 | 33k B e o I
1159 22 03-70/4 |10k 1159 22 04-40/5 | 39k “Ca s 4
1159 22 03-80/3 |12k 1159 22 04-50/4 ' 47k B ot et
1159 22 03-90/2 |15k | SRR el e Vel S e
A —A Ve —
-Cl0- ey e
/ i i S e
© — Rl e
% —
CPCPCP(PQ@(Pg @ (PG_”"’ I el i
1
; N N S X Q g EC]*A‘ 3 )
. I1€S
Y
—_— R16 — e s i
=5
Componeﬁt Part No. Description Component Port No. Description
designation designotion
@ . * 1140 12 40-00/4 Circuit board compl, c5 1062 31 09-10/4  Cap 47pF 6.3V
IC1,5 1063 60 11-10/7 1IC SN74LS14N cé,7 1062 10 37-10/9  Cop 1nf 63V
e 1063 60 12-10/5 1IC SN74LS132N 8,10 1062 30 05-10/4 Cap 4.7uF 10V
163 1063 60 42-50/8 1C SN74107N R1,4 1159 22 01-40/1 Res 120 1/4W 5%
1c4 1596 03. 80-00/2 IC SN7403N R2,3,11,15, 1159 22 03-30/8 Res 4.7k 1/4W 5%
; 16
V100,101, 1063 40 01-10/0 Trans BC238B
107 R5,8,10 1159 22 03-70/4  Res 10k 1/4W 5%
v102-104 1063 40 17-10/6 Traons BD267 RG 1159 22 04-50/4 Res 47k 1/4W 5%
V105 1063 50 01-10/9 Photo trans arroy R7,9 1159 22 04-10/8 Res 22k 1/4W 5%
V106 1063 50 02-10/7 Photo trons R10 1061 11 60-50/7 Res 1.2 0.7W 10%
R13 1159 22 01-30/2 Res 100 1/4W 5%
v1-5,9,10 1159 19 10-00/2 Diode IN4148
V6-8 1063 10 03-10/9 Diode IN4933 R14,17,18, 1159 22 02-60/7 Res 1.2k 1/4W 5%
G2 1062 10 85 10/8 Cap 10nF 50V 29
c3%9 1062 10 70-10/0 Cap 4.7nF 63V R12 1159 22 Ox-xx Res 120-680 1/4W 5%
c4 1062 30 25 10/2 Cap 10pF 35V R19-28 1159 22 Ox-xx Res 4,7«~47k 1/4W 5%

e O




SPARE PARTS LIST ¢

Ttem

N BN —

O 0o~

Part

1142
1142
1142
1142
0731

1142
1142
1142
0723
0723

0723
1142
1142
1140
1142

0728
0723
1142
1146
0734

0723
0734

40-10/8
50-00/2
80-00/5
£0-10/7
09-03/7

70-00/8
80-00/7
90-00/8
20-01/8
22-01/4

91-01/7
10-00/0
30-00/8
00-00/4
60-00/5

17-00/8
03-33/6
30-00/4
30-00/5
24-01/9

19-01/0
24-60/5

Description

Lid

Light guide
Screw

Lid

Nut M6M-2.5

Plastic beoring
Blode spring
Tape guide
Screw MCS-3x6
Screw MCS-3x8

Screw FS-2.5x6
Blode spring
Motor holder
Motor

Sprocket wheel

Screw SK655-3x3
Screw MSCS-2,5x25
Washer

Wosher
Washer BRB-J.2x7x0,5FZ

Screw MCS-3x5
Washer



20 UPPER PANLL, HMUWLK UNL1 “uvu

Item Part No. Description Item Part No. Description
No. 3 No.
1140 29 10-00/1 Power unit 4030 assy. 6 1069 10 12-30/5 Holder for diode
1140 28 40-00/0 Reader 4031 aossy. 7 1505 85 00-70/1 Washer
1142 21 00-00/5 Interface SPI 8 0723 22 87-33/9 Screw MSCS 4x8 FN
1140 65 70-00/9 Interfaoce Universol Fl 1159 12 30-60/9 Fuse 160mAT
1140 60 60-00/1 Interfoce Serial 8349 16 46-20/8 Fuse 375mAT, Amer.
4 1069 11 00-50/6 Fuse corrier ) 1063 21 05-10/1 LED, green
1069 11 01-50/4 Fuse carrier, Amer, S 1066 30 23-50/4 Switch
5 0723 12 85-01/1 Screw MCS 4x6 F1

Item Part No. Description Item Part No. Description
No. No.
[;] 1140 29 10-00/1 Power unit assy. 4030 6 1507 11 70-00/3 . Ring

1506 84 00-00/9 . Locking washer 52 1066 40 01-10/3 . Switch
3 1049 10 99-50/0 . Fuse holder 7 1507 28 20-00/2 . Protective cover
4 1506 84 10-00/8 . Fuse holder cover 8 0723 12 24-01/0 ., Screw MCS 3x10 FZ
5 1159 12 00-10/7 . Insulator nut M8 9 1159 12 10-10/6 , Plaostic washer
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Item
No.

10
11
12
13
14

15
16
17

&

WA —

Item

Part No,

10723 12 85-01/1

0723 12 17-01/4
1505 93 60~-80/8
1098 71 01-00/2
1096 01 01-00/3

0723 12 83-01/6
0735 21 36-01/9
0723 11 89-01/5

Description

. Screw MCS 4x6 F1
. Screw MCS 3x3 FZ
. Rubber bushing

. Power inlet

. Protective cover

, Screw MCS 4x4 FZ
. Lock washer 4,3
. Screw MCS 2,5x4 FZ

Item
No.

18
19
20
C5
Cé

Tl
DI

Part

1142
1140
1159
1062
1062

1140
1063

No.

19
25
38
30
20

28
60

00-00/9
60-00/4
00-00/3
94-50/4
76-10/6

90-00/5
10-10/9

Description

. Insulating bushing

. Spacer sleeve

. Insulotor washer

. Cap 4700u 40V +50/-10%

. Line filter cdp

. Transformer

. IC pA7805

Port No.

1511 35 40-00/7
0723 12 20-01/8
1140 65 10-00/5
1140 42 10-00/4

Description

Tape roll holder
Screw MCS 3x6 FZ
Lever

End plate

Item
No.

NONw

Port No.

1140 41 90-00/8
1140 42 00-00/5
0735 31 06-20/1

Description

Plastic spring
Roller
Retoiner ring

Item Part No.

No.

1 1511 25 60-00/6
2 1511 26 00-00/0
3 0723 22 20-33/0

Description

Casette left
Cosette right
Screw MCSC 3xé FN
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Paort

1140
0723
0735
1069
1069

1140
1069
0731
0729
0738

0731
1064
1140
0723
0723

1069
0762
0723
0735
0723

1140
1159
8369
1140
1140

1140

No.

e e R

60

23
52
61

43
10
59
11
12

10
94
12
21
12

39
12
16
59
42

4]

40-00/3
87-01/7
36-00/2
00-50/6
01-50/4

20-00/5
09-10/1
10-01/9
25-01/0
15-02/1

07-01/3
05-10/2
90-00/0
70-01/5
24-55/6

12-30/5
01-05/1
22-55/4
24-01/5
20-01/8

50-00/6
31-60/7
47-30/5
80-00/1
10-00/4

90-00/8

Description

Power unit ossy. 4013
Screw MCS 4xB FZ

Lock washer FBB 4.1
Fuse carrier

Fuse carrier, Amer,

Cobles ossy.

. Sensor ossy. (B1-4)
Nut M6M3 FZ

Screw LKXS B4x10 RFR
Boll

Nut ML6M2 FZ
Ferrite core

Button

Screw MCS 2x12 FZ
Screw MCS 3xI0 OXSV

Holder for diode
Rope joint

Screw MCS 3x8 0OXSV
Lock washer 3.2
Screw MCS 3x6 FZ

Circuit board 4013 assy.

. Fuse 1,6AT

. Fuse 1,6AT, Amer.
Spacing sleeve

End plate

Plastic spring

Item

33

Port

1140
0735
0735
1143
1140

1005
1140
1140
1140
1140

0735
0729
1140
1140
1149

1504
1504
1005
1149
1504

1159
1066
1066
1159
8369

1063

No.

42
31
21
54
59

00
58
59
59
59

31
62
65
65
I

13
13
10
05
13

37
30
30
12
16

21

00-00/5
06-20/1
36-01/9
80-20/4
50-00/4

53-10/6
20-00/9
20-00/7
10-00/8
70-00/2

12-00/1
25-01/9
40-00/2
50-00/
90-10/1

80-00/5
60-00/7
49-10/3
00-00/3
70-00/6

40-00/1
23-50/4
05-50/1
30-60/9
46-20/8

05-10/1

Description

Roller

Retoiner ring
Lock washer 4.3
Cable clomp
Spring knob

Extension spring
Lever

Drive gear

End plote
Bushing

Retainer ring DIN 471
Screw FXS B4x9.5 FZ
Grip ring

Stud

Hub compl.

v Catch

. Hub

. Compression ring
. Rubber ring

. Sleeve

Motor

Switch

Switch

Fuse 160mAT

Fuse 375mAT, Amer.

LED
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Component
desigrotior

0

Dl

D2

viol, 103, 106
V102,104,105

V167,108
V109,110
v1,2,11,14
V3,4

V5-8

V9
v12,13,15,16
c1,8,11,14
G2y

C4,16

5,6
c7,9,13,15
10,12
R1,42
R2,4)

R3, 4
R5.6,11,12,
25,26, 44
R7-10

R13, 20

R14,18
R15,29,36
R16, 19,23,
24,35, 40
R17;21,22,
30,33, 34,39

R27,38
R28,37
RB 132
R43
R3,4

R46-49
Gl7

Sil

T1

Fl

£3-4

Port

1140
1159
1663
1063
1063

1063
1663
1159
1063
1159

1063
1596
1062
1596
1062

1062
1062
1596
1159
1159

1061
1159

11859
1061

1159
1159
59

1159

1159
1159
1159
1159
1061

1159
1506
1066
1140
1159

8369
1159

=

89
20
60
AC
A0

40
40
19
20
09

20
09
22
05
32

22
10
05
22
22

40
22

22
20

22
22
22

22

22
22
22
22
40

22
84
30
40
12

16
12

N0,

8369 16

5C-09/1
g0-00/3
74-50/1
0r-10/2
01-10/0

17-10/6
16-10/8
10-00/2
36-10/8
90-00/0

35-10/0
90-00/2
15-10/0
63-30/0
66-12/2

13-10/5
85-10/8
63-00/3
00-10/6
02-20/1

59-50/8
02-50/8

04-00/9
39210/

01-90/6
04-50/4
03-70/4

03-30/8

03-90/2
05-10/5
01-40/1
02-30/0
57-50/2

02-50/4
10-00/8
23-50/4
50-00/4
30-60/9

46-20/8
31-60/7
47-30/5

Description

Circuit board compl.
IC SN7402N
1C SN72558

Trans
Trans

Trans
Trans
Diode
Diode
Diode

Diode
Diode
Cap
Cap
Cop

Cop
Cap
Cop
Res
Res

Res
Res

Res
Res

Res
Res
Res

Res

Res
Res
Res
Res
Res

Res

BC308
BC238

BD267/T1P120
BD266/TIP125
IN4148
BZX71C5Vé
IN540)

BZX71C5V1
1N40Q]

0.22p 63V 2U%
4700 25V +50/-10%
10p 35V +50/-20%

0.1p 63V 20%

10n 50V +50/-20%
100p 16V +100/-10%
10 1/4W 5%

560 1/4W 5%

5k 1/2W 20%
Tk 1/4W 5%

18k
470

330

1/4W 5%
1/ 24 0%

1/4W 5%

47k 1/4W 5%
10k 1/4W 5%

4.7k 1/4w 5%

15k 1/4W 5%
150k }/4w 5%
120 1/44 5%
680 1/4W 5%
1k 1/2W 20%

2.2k 1/4W 5%

Line filter cap
Switch

Transformer
Fuse 160mAT

Fuse 375mAT, Amer
Fuse 1.6AT
Fuse 1.6AT, Amer

Modification moking it easier to odjust to
the proper voltage aoccording to 6. 25752

- ——d

FIG A
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Component Port No. Description Component Part No. Description
designotion designation
[g] 1140 36 20-00/5 Circuit board compl, 5 1062 22 03-10/6 Cap 2.2n 63V 10%
1063 65 15-50/3  IC SN74LS05 €o0, 21 1062 10 37-10/9  Cop 1n 63V 10%
02,1 1063 65 18-50/7 IC SN74LS221 R1,12,14,34 1159 22 02-50/8 Res 1k 1/4W 5%
D4 1596 11 00-00/3 IC SN74180 R2 1159 22 03-70/4 Res 10k 1/4W 5%
D5 1063 60 08-10/3  IC SN74LS00 R3,4 1061 12 60-10/9 Res 21.5k 1/4w 1%
D6 1063 64 56-50/0 IC SN74L502
R5,9 To be tested out Res 14.7k - 100k 1/4W 1%
D7 1063 65 17-50/9  IC SN74LS574 TO6T 12 52-T0/8 | T&.7k | TO&T 12 78-10/5 | 46.3%k
D8 1063 65 16-50/1 IC SN74LS13 1061 12 56-10/7 | 17.8k | 1061 12 80-10/7 | 56.2k
D9 1063 64 58-50/6 IC SN74LS08 1061 12 60-10/9 | 21.5k | 1061 12 84-10/9 | 68.1k
D10 1063 60 12-10/5 IC SN74LS132 1061 12 65-10/8 | 27.4k | 1061 12 56-10/7 | 82.5k
DI1,13 1159 34 50-00/7 IC SN7404 1061 12 69-10/0 | 33.2k | 1061 12 92-10/2 | 100k
1061 12 72-10/4 | 38.3k
D12,15 1063 64 76-50/8  IC SN74LS175
V100-103 1063 40 01-10/0  Trens BC2388 R6,20,21 1159 22 01-90/6 Res 330 1/4W 5%
C1,5,8 1062 32 60-10/5 Cap 1p 35V +50/-20% R7,13,17,33, 1159 22 03-30/8 Res 4.7k 1/4W 5%
€2,3,13,19, 1062 10 85-10/8 Cop 10n 50V +50/-20% 37,40,42,43,
"2,24,26-28 48,50, 51
N4 1062 32 58-10/9 Cap 0.47y 35V +50/-20% R8 1061 12 72-10/4  Res 38.3k 1/4W 1%
R10 1159 22 02-30/0 Res 680 1/4W 5%
cé 1062 32 56-10/3 Cap 0.22p 35V +57-20% R11 1159 22 02-10/2 Res 470 1/4W 5%
G 1062 31 09-10/4 Cap 47y 6,3V +50/-20%
c9 - 1062 32 64-10/7 Cap 4.;}, 35V +50/-20% R15,35,39 1159 22 03-20/9 Res 3.9 1/4W 5%
c1o 1062 10 70-10/0 Cap 4.7n 63V 10% R16,36 1159 22 04-70/2 Res 68k 1/4W 5%
cn 1062 22 04-10/4 Cap 3.3n 63V 20% R18,24-32 1159 22 00-90/8 Res 47 1/4W 5%
R38 1159 22 03-40/7 Res 5.6k 1/4W 5%
C12,23,25 1062 10 33-10/8 Cap 470p 63V 10% R45 1061 61 68-50/5 Res 13x2.2k 2%
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Component Part No. Description Component Paurt No, Description
designation designation
gj 1140 63 10-00/0 Circuit boord compl. €21,23 1062 22 03-10/6 Cop 2.2n 63V 20%
1063 60 15-10/8  IC SN7812 €25 1062 31 09-10/4 Cap 47y 6,3V +50/-20%
D2,3 1596 07 B0-00/3 IC SN7407 Co7 1062 32 60-10/5 Cap lp 35V +50/-20%
D4 1063 65 16-50/1 IC SN74LS13 R1-9,11,21, 1159 22 00-10/6 Res 10 1/4wW 5%
D5 1596 11 00-00/3 IC SN74180 25,26
Dé,8 1063 65 18-50/7 IC SN74L5221 R10 1159 22 02-50/8 Res \k 1/4W 5%
D7 1063 65 17-50/9  IC SN74LS574 R12,20,29, 1159 22 03-30/8 Res 4.7k 1/4W 5%
D9 1063 64 65-50/1  IC SN74LS86 32,38,40,41,
D10 1063 64 56-50/0 IC SN74LS02 44,46
D11 1063 65 15-50/3  IC SN74L505 R13,19,28,31 1159 22 01-70/8 Res 220 1/4W 5%
D12 1063 64 53-50/7  1C SN74L508/ R14,16,18, 1159 22 03-70/4 Res 10k 1/4W 5%
PNA1716CB 24,42,48,49,
58
D13 1063 60 0B-10/3  IC SN74L500 R15 1061 11 96-10/5 Res 1k 1/4w 1%
D14 1063 64 57-50/8 IC SN74L504 R17,27,36,37 1159 22 05-30/3 Res 220k 1/4W 1%
D15 1063 60 12-10/5 IC SN74LS132
V101,105, 1063 40 00-10/2 Trons BC214/BC308 R22 1061 12 60-10/9 Res 21.5k 1/4W 5%
107,108 R23 1061 61 68-50/5 Res 13x2.2k 2%
V102,104, 1063 40 04-50/0 Trans BC184 R30 1061 11 B0-10/9  Res 464 1/4W 1%
106,109 ' ' R83, 55,57 1159 22 02-30/0 Res 680 1/4W 5%
o R34 1061 12 48-10/4 Res 12.1k 1/4wW 1%
v1-7 115919 10-00/2  Diode IN4148
C;'f]?o p s_ggg }8 ;2-48/8 Cap 2.2n 63V 10% R35,43 To be tested out Res 12,1k-100k 1/4W 1%
el B5-10/8  Cap 10n 50V +50/-20% TORT T AB-T0/2 T 72Tk T 1087 T2 721078 T 783k
28'3032" " R 1061 12 52-10/6 | 14.7k | 1061 12 76-10/5 | 46.4k
c3 1062 22 13-10/5 Cap 0.1p 63V 208 | [1061 12 56- 10/7 | 17.8k | 1061 12 80-10/7 | 56.2k
8, 20 1062 10 37-10/9 Cap 1n 63V 10% 1061 12 60-10/9 | 21.5k | 1061 12 84-10/9 | 68.1k
' P 1961 12 65-10/8 | 27.4k 1061 12 B8-10/0 | 82.5k
£8,17,18,00 1040 32 B6-10/9 - Cep 047 U5V wao/-gon | oSS LIZ S0 LRG0 ) 106) 12 93-90/0 | 160k
o s o }8;‘3) e +7n 60V 10% R45 1061 12 69-10/0 Res 33.2k 1/4w 1%
ap 0.22p 35V +50/-20%
R47,53,54 1159 22 01-90/6 Res 330 1/4w 5%
Cl5 1062 32.64-10/7 Cap 4.7p 35V +50/-20%
C16.18 1062 10 33-10/8  Cap 470p 83V 10% R50, 52 1159 22 03-10/0 Res 3.3k 1/4w 5%
’ b P P R51,56 1159 22 02-90/4 Res 2.2k 1/4W 5%
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Component Part No. Description Component Part No. Description
designotion designation
g] 1140 40 20-00/7 Circuit board compl. €19 1062 10 70-10/0  Cap 4.7n 63V 10%
1069 30 09-50/7 IC 4N26 c21, 24 1062 31 09-10/4 Cop 47p 6.3V +50/-20%
D2 1063 60 15-10/8  IC uA7812
D3,17 1063 65 18-50/7 IC SN74L5221 c22 1062 33 25-10/6 Cap 220y 25V +100/-10%
D4 1063 61 14-50/5 1C MC1489 co7 1062 10 27-10/0 Cap 100p 63V 10%
D5 1063 60 65-50/9  IC MC1488 R 1159 22 03-50/6 Res 6.8k 1/4W 5%
R2,11,14,16, 1159 22 03-30/8 Res 4.7k 1/4W 5%
Dé 1063 60 12-10/5  1C SN74LS132 28,33,36,38
D7 1063 65 16-50/1  1C SN74LS13 '
D8,11,15 1063 64 66-50/9 IC SN74L593 R3,21,22 1159 22 01-60/9 Res 180 1/4W 5%
D9 : 1063 64 59-50/4  IC SN74LS10 R4 1159 22 05-10/5 Res 150k 1/4W 5%
D10 1063 60 08-10/3  IC SN74LS00 R5,17-19, 1159 22 03-70/4 Res 10k 1/4W 5%
3132
D12 1063 64 57-50/8  IC SN74L504 :
D13 8363 60 05-60/1 IC SN7433 R6,13 To be tested out Res 12.1k - 100k 1/4W 1%
D14 1063 64 58-50/6 IC SN74L508 04T 17 48-10/4 | 12.1% DRSS e oy T '
D16 1063 60 82-50/4 IC AY-5-1013 1061 12 52-10/6 | 14.7k 1061 12 76-10/5 | 46.4k
i 1061 12 56-10/7 | 17,8k 1061 12 80-10/7 | 56.2k
V101,103, 1063 40 01-10/0 Trons BC2388 1061 12 60-10/9 | 21.5k 1061 12 84-10/9 | 68.1k
104,107 1061 12 65-10/8 | 27.4k 1061 12 88-10/0 | 82.5k
V102,105,106 1063 40 13-10/5 Trans BC328 1061 12 69-10/0[ 33.2k 1061 12 92-10/2 | 100k
2 1159 24 B0-00/5 Diode IN4448
V2 1063' 20 35-10/0 Diode BZX79C5V] R7 1159 22 02-90/4 Res 2.2k 1/4W 5%
R8 1061 12 48-10/4 Res 12.1k 1/4W 1%
V3 1063 10 03-10/9 Diode 1N4933 R9 1159 22 01-70/8 Res 220 1/4W 5%
V4 1063 20 46-10/7 Diode BZX79C12 R10,35 1159 22 02-50/8 Res lk 1/4w 5%
C 1062 22 03-10/6 Cap 2.2n 63V 20% R12 1061 12 69-10/0  Res 33.2k 1/4W 1%
£2,29 1062 10 33-10/8 Cap 470p 63V 10% s
€3,5,7,13,17,1062 10 85-10/8 Cap 10n 40V +50/-20% R15527,29 1159 22 01-90/6 Res 330 1/4w 5% : it
2,25,26,28, R20, 26 1159 22 02-80/5 Res 1.8k 1/4W 5%
30 R23 1159 22 02-70/6 Res 1.5k 1/4W 5%
R24 1159 22 02-30/0 Res 680 1/4W 5%
c4 1062 32 56-10/3 Cap 0.22p 35V +50/-20% | R25,37 1159 22 02-20/1 Res 560 1/4w 5%
€6,15 1062 32 58-10/9 Cop 0.47p 35V +50/-20%
cs 1062 32 60-10/5 Cap lp 35V -50/-20% R30 1061 12 60-10/9 Res 21.5k 1/4w 1%
€9,16,18 1062 10 37-10/9  Cap 1n 63V 10% R34 1159 22 04-00/9  Res 18k 1/4W 5%
c10 1062 32 66-10/2 Cap 10y 35V +50/-20% R3I9 1061 10 95-10/9  Res 2.2 1/4W 5%
Gl 1069 30 03-50/0  X-tal 4.915Mhz
cn,20 1062 32 64-10/7 Cap 4.7p 35V +50/-20% | LI 1064 10 11-10/0  Coil TmH +/-10%
€12 1062 22 13-10/5 Cap 0.1p 63V 20%
Cl4 8362 10 05-50/9 Cop 18p 63V 2%
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Component Part No. Description Component Part No. Description
designation designation
1140 37 50-00/0 Reader circuit board R12,16-24,51 To be tested out Res 1.78-100k 1/4¥ 1%
assy, (1140 35 50-00 TOBT 17 0B=TO/8 | T./8Kk TO8Y T2 52-1078 | 14,7k
& 1140 36 50-00) 1061 12 08-10/0 | 2.15k 1061 12 53-10/4 | 15.4k
1140 35 30-00/6 Motor circuit boord 1061 12 16-10/1 | 2.6k 1061 12 54-10/2 | 16.2k
1061 12 20-10/3 | 3.16k 1061 12 55-10/9 | 16.9k
03 1063 60 42-50/8 IC SN74107 1061 12 24-10/5 | 3.83k 1061 12 56-10/7 | 17.8k
D4 1596 03 80-00/2 IC SN7403
D5 1063 60 12-10/5 IC SN74L5132 1061 12 28-10/6 | 4.64k 1061 12 60-10/9 | 21.5k"
Dé,7 1063 60 11-10/7 IC SN74LS14 1061 12 33-10/6 | 5.9 1061 12 65-10/8 | 27.4k
D8, 9 1063 63 00-50/0 IC MM74C175 106) 12 36-10/9 | 6.81k 1061 12 69-10/0 | 33.2k
‘w 1061 12 40-10/1 | 8.25k 106] 12 72-10/4 | 38.3k
D10 1063 62 98-50/6  IC MM74C221 1061 12 44-10/3 10k 106) 12 76-10/5 | 46,4k
V101-104, 1063 40 01-10/0  Trons BC238B
112,113 1061 12 48-10/4 | 12.1k 1061 12 80-10/7 | 56.7k
vio5 1063 40 10-10/1  Trans BC337 1061 12 49-10/2 | 12.7k 1061 12 84-10/9 | 68.1k
v V106 1063 50 02-10/7 Phototransistor 1061 12 50-10/0 | 13.3k 1061 12 88-10/0 ' 82.5k
‘ V107 1063 50 01-10/9  Phototransistor 1061 12 51-10/8 | 14k 1061 12 92-10/2 | 100k
w arroy
V14116 1063 40 04-30/2  Trons 80677 B e, e e S
V1,15 1159 24 ao-ooés Diode 1N4448 GeteAs
v2-11 1159 19 10-00/2 Diode 1N4148 ‘
V17-19 1063 10 03-10/9 Diode 1N4933 ng %ég? ff 23:55‘2,;; E”.;Z ?7; (l)_/% ?é,z
féa’;’éS,lS. 1062 10 85-10/B Cap 10n 50V +50/-20% R35,36,37 1159 22 02-60/7 Res 1.2k 1/4W 5%
cé 1062 32 66-10;2 Cap 10p 35V ‘*504‘282 R38 To be-tested out Res 120 - 680 l 4w 5% e
c5 1062 31 09-10/4 Cap 47y 63V +50/-1 i o 2
€6,8,9,16,19 1062 10 70-10/0  Cap 4.7n 63V 10% }}23 §§ 8}_28;8 }28 }}23 55 85_?8;3 338
G710 1042 30 05-10/4 Cap 4.7p 10V +50/-20% 1159 22 01-70/8 220 1159 22 02-20/1 560 .
GlI2 1062 10 37-10/9  Cop 1n 63V 107% 1159 22 01-80/7 270 1159 22 02-30/0 ° 680
c13,14 1062 32 56-10/3  Cap 0.22p 35V +50/-20% =
a7’ 1062 22 09-10/3  Cap 220 63V 20% ka7 e Z e
C2) 1062 30 25-10/2 Cop 10p 16V +50/-20%
R49 1159 22 05-10/5 Res 150k 1/4w 5%
R1,2 1159 22 01-40/1 Res 120 1/4W 5% :
s L as . R50 1061 50 02-10/1 Res 470 NTC 10%
e 1159 22 03-30/8  Res 4.7k 1/4W 5% R52 1159 22 04-20/7 Res 27k 1/4W 5%
5 9 = 4
RS,9,15 1159 22 02-50/8 Res 1k 1/4W 5% o4 B 8&_28;? . %: ';’;
R6,31,33 1159 22 04-10/8  Res 22k 1/4w 5% R56 1061 12 69-10/0 Res 33.2k 1/4W 1%
R10 1061 12 76-10/5 Res 46.4k 1/4W 1% R57 1595 92 21-00/1 Res 470 4w 5%
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