


General

DIEHL meritronic is a four-species 10-digit printing

electronic digital-calculator.

This manual covers the instructions for accurate
service and the Spare Parts List.

All details regarding the electronical-mechanical
section are explained in writing and by diagrams.
The logic is made up of integrated modules of latest

technology in 2 LSI-chips HD 32115 P and 32116 P.

We wish you much success in your studies and practical

use.

DIFHL datensysteme GmbH

Technical Service
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NAMES AND FUNCTIONS OF KEYS
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PAPER FEED BUTTON 9. EQUAL KEY
NON-ADD KEY 10. MULTIPLICATION KEY
CLEAR KEY 11. DIVISION KEY
NUMERAL KEY 12. TOTAL KEY
DECIMAL POINT KEY 13. DECIMAL POINT SELECTOR
SUB-TOTAL KEY 14. OVERFLOW LAMP
SUBTRACTION KEY 15. POWER LAMP
ADDITION KEY 16. POWER SWITCH

17.

PAPER RESET KNOB



AUTO CLEAR

Turning on the power switch "clears" all that have
entered into, and currently retained by the calculator.
At the same time, characters "O0.C" get printed.

This is called AUTO CLEAR print.

PLTUS O R MINUTUS KEY

Depressing the key loads a copy of Y register contents
into MEMORY. As you repeat this, as many copies as the
number of repetitions go into MEMORY until an overflow
occurs upon exceeding the capacity. When you notice the
overflow, you would depress C key to clear: depressing
C key does not clear MEMORY. In this case, as in the

foregoing case, what have entered it prior to the over-

flow remain in there.

SPECIAL CULCULATTION

O + O = This results in an overflow print, making
ERROR LAMP come on.

1 +# 0O = This to results in an overflow and coming
on of ERROR lamp.
O «+ 1 = Results in "O" print: the decimal point

locates itself at the selected position.

Qe + 1 e - Qe 1

Qe = Qe = l1e =

+ «OVER*FLOW:- * * «OVER*FLOW- * 0+0000C o
¢« C 0« C

0.+

1 e =

Qe o



GENERATL TECHNTICATL DETATITLS

Keys: Ten-Key system
Capacity: Entry .... 10 digits max.

Result .... 10 digits max.,

Decimal Point: Entry .... Floating

Result .... Up to 4 decimal places

Print speed: 2,7 lines/sec.

Control tape: Width 58 mm

Diameter 70 mm

Ribbon: Nylon ribbon, double spool,
width 13 mm, length 6 m, black

Main Components: LSsT, IC
Mains connection 100, 115, 125 or 220, 240 Volt
values: 50/60 Hz + 15 %
Power Consumption: 26 W max.
Dimension: 295 mm x 230 mm x 91 mm
Weight: L,5 ke
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TINOD 4 TWOO N
TNWOJ 4 TWOO N

|||||||| T HONHIA0D A1ddNS
HILNIYHd ¥3Mod
© o o o
= (&) [a] P4
> > > (&)
>
e 2 & o
1] L] [
HOLYHINIO
H314171dWY HVII0 OLNY 151N4
dy + 1) dOH
dOH 44y J0L1Nnv .
dOH ¢
IA1YA LINOYIN |
0334 H3dvd  N\r NOBBIT T3
T w
ﬁ_ra I 19
NI WoY
(1 ) ) nwos S/ 4
i ETNITe! thHW 70H.LNOD HHHMU 31901
dYA A“ HILINIYJ d9LLZEAH IS dSLLZEAH I1S1
30 A/h TSI LN IN R N0 4 74N
] 40
B an3
1OH1NOD QYVOSAIN Sl
dOLS- 1HVLS A“ s
‘4'd IVNNVW L+ NG




BLOCK DIAGRAM OF LS| HD 32115P
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BLOCK DIAGRAM OF LSI HD32l16P
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'HFF

EXPLANATION O F T HE SITGNALS

(A) ALL END ...evev0e.. Signal for terminating all
arithmetic operations as well
as printing action

AUTO C sevveseeees Automatic clear signal

(D) DN + 1 ¢v.e¢esesees Decimal point selector output
signal

(E) END ¢¢eveveeseeeee Logic operation end signal

(F) FCOM 1 .......... Output signal initiated by
depressing one of these keys:
+y, =53 0 53 %, X, + o

FCOM2 .......... Output signal initiated by
~depressing one of these keys:
#, C, =.

(G) GND v.vvveeeevene.. Zero volt potential (0 volt),
and logic "1

(H) HOP «v¢¢¢eevveeess Home pulse, synchronized to
type wheel rotation and occurring
at the start of one rotation of
the wheel

(L) L COM ¢eveeeevesss Signal varying in state with
arithmetic operation by logic-
circuit flip-flops

(M) M....coeveeeveess Memory register symbol, signifying
also the data, decimal point
position and sign stored in
memory

MANUAL P¢F ....... Signal initiated by depressing
the paper feed button

(N) N, - N sesseeese Trigger signals for numeral and
decimal-point magnets

N COM, ....c00..0. Key output signal initiated by
keys 1-6
N COM, +s¢4eceveeese Key output signal initiated by
keys 7-9 and O
(0) 0, = 0, ¢seevesees ROM output signal
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(P)

(Q)

(R)

(s)

(T)

(V)

(Y)

OF o o o o o
P COM ..
PeF ....

FEED ...
Pr END .
Q o o o 0 0 o

ROM ® o o o

ROM IN .
RIBBON .

S S

1?7 P2 ¢
-ty
T, = Tyq
TLt1 e o o

TL + Tp

VGG e & o o
VDD ....
VMG ...,

FOFL output signal, initiating
the lighting up of OVERFLOW lamp
State signal for FKL, FOFL

and y + 1

Trigger signal for paper feed
magnet

Paper feed end signal

Print drive end signal

Q register symbol, signifying
also what are in the register:
data (Q), decimal point position
(a) and sign (SQ)

"Read only memory" signal, for
storing steps involved in
arithmetic operation

Signal for designating the first
address of ROM

Trigger signal for ribbon

change magnet

Trigger signals for symbol

print magnets

Bit timing pulses

Digit timing pulses

Signal for developing ¢cp

The output signal of the check-up
magnet. It determines the
character printing timing

- 14 Vv

- 9V

- 16 V

Signifying X register as well as
its stored data (X), including
decimal point position (x) and
sign (SX)

Signifying Y register as well as
its stored data (Y), including
decimal point position (v) and
sign (SY). The contents of this

register alone go into print.
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REGISTER DIAGRAM

L@)— 52 bit

) ® REGISTER |
O118bit L0 bit bitHbitHbitHikit ”I
@REGISTER Tits HA
Lb I71Lbit LB bit j'— Ajs
it ®REGISTER Tyt HA
L& L@ AIS (? 48 bit
Lbit Lbit

FA (DREGISTER
his 17T

© Self closed gate
® Left shift
O Right shift

For all registers, storage of the decimal point position
is assigned to T1t3 - T2t3, and storage of the sign to
T,t),. Time relationship is illustrated in the following
diagram: data y, x, q and m go into that portion ot the
register from 3rd-bit position to 7th-bit position, and

data SY, SX, SQ and SM into the S8th-bit positiocn.

T3 T12 111 T10 79 718 717 716 T5 T4 T3 T2 Tf
111101 9 817 6 51 4 31 2|1

AT TA NP
Sign+{S[i6]8]4]2]1

%\/_._/
Decimal Point



AUTO CLEAR CIRCUIT

Power ON
®
Vth
A
ovpbm——m—mmmr
©
-V
_ 1.0Sec — =
Y
©
N
Referring to the above circuit diagram, "AUTO C" is the

output signal of this circuit and is taken from the

inverter (X). "VGG" is the source of this signa.

If the on-off switch is turned on, 021 starts getting
charged. As this charging proceeds, the potential at
point () goes downward to "VGG", thereby bringing down
the potential at point C) . When the (J potential
reaches the threshold level of transistor Q16’ this
transistor starts conducting and drives the point ()
to zero-volt potential, so that the polarity of inverter
output reverses.

Tt will be seen that the "AUTO C" signal is that which
persists from the moment the on-off switch is turned on
to the moment the base (point (B ) of Q , transistor
reaches the threshold potential. This signal applies to
LSTI HD 32115P and 32116P to "clear" all functions, to
drive the motor and to cause print signals to emerge

from N N, and S1 for printing characters "o,C".

17 72
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: TIMING CHAIN

R

In this circuit the shift pulses for registers and

s

flip~-flops as well as the timing pulses for arithmetic

operations are generated.
The timing chain consists of:

1. oscillator (PC 2419)

2. pulse former for the clock signals

o
&

3. pulse former for the bit signals

GND OV
250P 300P
120F’J_ 25C945 ._I 120p
o c8 | c10
1 3 911
o1 40 TQQ*H84PC%E 78
¢2 39
Icn
25A628 CSL;gOP FJ
VGG ~14Y
GND GND
, R21 -TR20
{ 4.7K 4.7K
| , 25C945 25C945
, 22K -3 o
’ @ 33 228 Q15 —t— 22K —¢ Q14
- R38
Ti3ta 32
Q28
L s
4.7k 150K R12 R29 ) R72
R30 R73 4.7K 150K
| | —4—4-vGG -V
Te 31
Ts 30
Ta 29 To Keyboard
T3 28
T2 27
T1 26
HD32115P ' 39K ' 39K ' 39k
39K 39K 39K
VGG -14V
R57 R59 R61
R58 R60 R62




Circuit operation

PULSE GENERATOR PC 2419 produces ¢1 and ¢2. These pulse
signals apply to LSI HD 32115P, wherein, with these
signals, new timing signals are produced: namely, th’

T1 - T6 and T13t4. The th applies to AND GATE composed
of Q15 and Q28’ and opens this gate for the incoming ¢1
to introduce @3 (t4¢1)' On the other hand, the T13t4
applies to another AND GATE composed of Q14 and Q28’ and
opens this gate for the incoming ®1 to made ¢4 (T13th¢1)
available from this gate. The signals T1 - T6 are for

keyboard input signals.
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KEYBOARD INPUTS

BLOCK DIAGRAM

LSl!
HD32 115p]

Keyboard

= NCOMI1
——— N COM 2
> F COM1
—&=F COM2
8 DN +1

Signals ’I‘1 - T6 coming from LSI HD 32115 P are the input

for each key of the keyboard. As will be noted in the

diagram below, the keyboard is divided into 4 blocks.

N COM 1 ...
N COM 2 ...
F COM 1 ...
F COM z ...

1, 2, 3, 4,
7, 8, 9, O,
+y =y O, ¥,
y#, C, =.

The signal for individual key is contained in the assigned

signal. The output of the

decimal point selector is

identified as DN + 1 and takes a different signal value

as indicated in the table below.

Output Ti T2 T3 Ta Ts Te
N COM1 1 2 3 4 5 6
N COM2 7 8 9 0 .
F COoM1 + - 0 * x =
F COM2 # C =
DN +1 0 1 2 3 4

-1
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TIME CHART

N COM1

N COM2

T

T2

T3

Ta

Ts

Té
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MOTOR DRIVE CIRCUIT

31P Connector

S3

(To Governor) 31

R78 R79 R82 C2 C1

150k 150K TooeTsop 150k 2! p1o
150K

FCOM]i

F COM2

6 _a
DG:!DQA 7

1
- - D 12
CTITLL™ 1ol e D o
15P Connector 1 10

D1

3

D7

®3

08

5}
AUTO C .—.{

10, 11

)

MANUAL P-F

1! 19]19 10 R83 3 R84
* o1 o: - 70K 2 470K

i

Ty 4 RE6  0.1u 56 | cig

o]
2
R
Ccig 27K 68K cn-l— L =% 01“1- 02

G

| |

oH

b
Ti+Tp 1
HO 32116P %

o (Ti+Tp)

15END

HD32115P

Kii

Input signals to MOTOR DRIVE CIRCUIT are these: F COM 1,
F COM 2, MANUAL P-F, AUTO CLEAR (occurring only when the
power switch is turned on), and END (which signifies the
end of a logic or arithmetic operation). MOTOR DRIVE

output signal is designated as "83".

1. Assume that one of the above-named signals has just
applied to MOTOR DRIVE CIRCUIT. By this input signal,
F/F DISCHARGE (Which is AND GATE W(a)) switches to
SET condition and its output turns on transistors Q17

and Q18’ so that positive charge in capacitor 019

flows out through R1 and Q18' This discharging current

drives down the input signal this flip-flop gets
inverted by X(a) and, upon passing through DIODE D1O’
emerges as S3 from F/F 22 (d)' The S3 applies to GOVERNOR

CIRCUIT to set MOTOR in operation.
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20

As MOTOR starts running, CHECK MAGNET and MAGNET
HEAD in PRINTER section produce signals tL + tp and
HOP, respectively. These signals are subsequently
amplified by AMPLIFYING CIRCUIT and come out as

(TL + Tp)' and (HOP)'. Signal (HOP)' produces @H
(which is synchronized to (HOP)' and applies to

F/F 22 (c) to drive these flip-flops. The circuit
involving F/F Z2 (b) and F/F 22 (c) serves as a
compensation circuit for PRINT CONTROL PULSE during
the period of motor start-up. Compensation is necessary
because, when the motor is picking up speed, motor
speed changes rapidly and PRINT CONTROL PULSE TL + Tp
and also ¢cp remain unstable unless a provision is

made to avoid such instability.

Concurrent with the driving of F/F Z and

2 (b)

F/F 22 (C), AND GATE W (b) issues forth TL + Tp.

LST HD 32116P receives this signal and produces TLt1

from it. Signal TLt1 meets @1 in an AND gate and comes

out as ¢Cp.
The signal ¢cp so produced applies to F/F DISCHARGE

(AND GATE W(a)) to reset this flip-flop. Consequently,
transistors Q and Q18 go off to charge capacitor C

17
through R85' The charging time is about 2.8 seconds.

19

This charging current raises the input side of F/F

22 (a) to GND (O V) level, so that signal S, disappears

3

to cause the motor to stop.

-18-



PRINT CONTROL PULSE

-"MVT VGG
R46
Da 27K
VGG 1 b oH
oV _1LVT D13 #CP °
—t - GND 71 z1 R8st 13 z1
R68 R24 R254.7K 150K 14
68 47k 2scoas, 6/p IS b o 443 1271\ M6 14lo al'3,
D10 — 2 7 1.10]12[4 Ra5 |/ 110
_— 03 ¢2 o1 02 o112k " o1 02
HoP —H— -+ R48
l 104 3 15 [ 1IN &P 27K
from Printer €23 -1V 1 X X J_
7 VGG R8O R47 -14V+VGG
4700p 150K 27K
-14V4 VGG -14v4-vGe
2'GnD oV
T 1 T | T T -tsv
R69 R26  R2747K . 3 ; 36 HOP VMG };TI‘QGND
. w 37 TL+ TP b2 o
c24<iz R32 6CP
+ —M 68k |/+. Ro2 22k __ Q13
r—tL+tP # 4 27K TLt13 —R37 T 25C945
R L yes Lnosanier Ros N
from Printer -4V 47K
D14 1K 150K
R12 Q28
V1|Pc2419 8 ——l § ves
14V
2SA628

PULSE GENERATOR

Amplifying circuit

The signal tL generated by CHECK MAGNET is normally

at a level above VGG but could show up at a level below

+ t
p

VGG. Because of this possibility, it is not proper to

permit this signal to apply in its as-generated form to

the base of a transistor. With such a lower-than VGG

tL + tp a counter electromotive force would occur between

base and emitter to result in a ruptured transistor.

DIODE D14 is provided to prevent this. If signal t

L+ tp
is below VGG,

current will flow through D14 from the VGG

line. This arrangement guards the base of transistor Q21
against chances of falling in potential below VT»G'
Capacitor 024 removes the DC component of tL + tp applying

to the base of transistor Q21. The signal gets amplified

by Q21 and comes out of Q22 in inverted form.

-19-



The amplifying circuit for signal hop operates in a
manner similar to the foregoing amplification. In this
circuit, there is no counterpart of DIODE D14 because

this sigral never becomes more negative than VGG.

Signals HOP and TL + Tp are very important in synchroniz-
ing action relative to PRINT. For timing or positional
adjustment of these signals, you are advised to refer to
"Positional adjustment of HOP and TL + Tp", given in

page 69.

TIME CHART

Hop -J -

(HOP)"
0.25mS

6mS -

3mS

s L] I

TL+Tp 4.5mS
HOP _|
e —
(i)cp 18mMS ————— =] ]
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GOVERNOR

R C3

31 —SBI l

31P
» Connector-A

Q7
2SC711

MOTOR DRIVE CIRCUIT generates MOTOR DRIVE signal SB. This
is a high-level signal, and applies to GOVERNOR CIRCUIT to

turn off transistor Q thereby driving the potential of

’
point (a) to VMG (low?spotential. This turns off transistor
Qg to drive the potential of point (b) to GND (high) level.
With the raised potential of point (b), transistor Q7 gets
switched on to raise the potential of point (c) to GND, so
that it turns on transistor Q8 to allow the motor to draw
current for starting up.

The motor thus started picks up speed and, during its
acceleration, a large electromotive force occurs by
induction in the field circuit FG of the motor. By this
induced emf, the potential of point (a) shifts closer to
GND level than to VMG level. Consequently, point (b) shifts
closer to VMG than to GND and point (c) too shifts likewise
closer to VMG in terms of potential.

With the point (c) potential approaching to VMG, resistance
between collector and emitter of transistor Q8 increases

to curb the load current of the motor and thus slow it

down. This action is that which keeps the motor in operation

running with a constant speed.



COMPONENTS GOVERNOR

S3

VMG GND

(Blue) (Black) (Red)

I

i
HH
O “JRG R16 O
R7 @—vm

‘ C31 D21
g1 W

1

IR

(Yellow) (White)  (Red)(Black)

® . Thermistor
O Generator
® : Motor




PARTS LIST

Governor circuit

Index | Parts No. Description
Q25 14000079 Transistor 2 SA 628
Q7 14000081 " 2 8C 711
Q6 14000136 " 2 SC 4sh
Q8 14010043 n 2 SC 1096
D20 14010657 Silicon Diode SD-46
D25 14010675 Zener Diode MZ-212
D21 14010676 | Silicon Diode SR1FM-2
RU 16010090 | Carbon Film Resistor 470 /bW + 5%
R5 16010138 n n " 510 Q 1/bW + 5%
R9 16010207 " " " 1 K 1/bw + 5%
R16 16010217 " " " 2,2 K 1/4W + 5%
R13 16010228 " " " 1,5K 1/4 W +5%
R35 16010288 " " " 10 K 1/LWw + 5%
R36 16010319 " " " 22 K  1/LW + 5%
R53 16010361 " " " 33 K 1/AW + 5%

16011526 " " " 430 Q 1/bWw + 5%
R6 16011527 " " " 6809 /bW + 5%
C20 16040371 Flectrolytic Capacitor 4,7 pF, 35 V
c14 16060224 Ceramic Capacitor 0,02 pF, 25 V
C31 16060225 Mylar Capacitor 500 pF, 50 V

74765319 Radiant Heat Plate: Governor

7Th765322 Stopper Plate: Left

74765323 Stopper Plate: Right

74799800 Motor

' Th799801 P.C.B.: Governor
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PRINTER DRIVER

22 O—

This system uses a circuit of PC 2902 (HIC) which drives
hammer magnet and ribbon change magnet. The circuit
performance is designated in the parts specifications

which may be referred to.

Standard Waveform

a) Hammer magnet drive

15mS

VDD

15 mS

VMG =2V —=

(1) LSI output (2) Driver output

b) Ribbon change magnet drive

18mS

VDD

18 mS

VMG /'—

VMG =2V —

(3) LS! output
outpu (4) Driver output
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COMPONENT LOCATION
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POWER SUPPLY

Primary circuit

Input energy comes from the commercial power supply line
and is admitted to the primary side of the transformer

through the on-off switch, fuse and noise filter circuit.

The primary side of the transformer is so wired as to
permit its connection selectively for a number of supply
voltages. One type of transformer is intended to receive

power at 100 volts or 115 volts: no rewiring is involved.

Another type (220/240 V) comes as wired for 220 volt supply.
To adapt this transformer to 240 volt supply, replace the
red wire (soldered) by the brown (free). This transformer
may come as wired for 240 volt supply: to change from 240
volts to 220 volts in this case, replace the brown (soldered)
by the red (free) wire.

In still another type (115/220 V or 125/220 V), rewiring

is mot needed. A selector switch is provided in the rear
section of the power supply part, so that you can suit

the transformer to whichever supply voltage is available.

100, 115V | 100, 115V
u h From
Receptacle
o—o" G
SW. F1 (8)
e cb EG ! -T® L1
AC IN 2 ' E @ —1 From
EFQ | g E SW.1
R1 : g g ui w
L2 W) V% E 2 £l
220/2 : ° °
1240V =
2 @ ° c he
- a
L1 (T) - L2
o— G >
SW.1 F2 R 3
ACIN Cd Iﬁk R2 — —
Ce T I 115/220.125/220, 220/240V
o + R1

From
Receptacle

W From
&
3

115/220V

F1
SW.2 L1 sw2 1 s SW.2

To Transformer
(Blue) |

Sw1 Cex
ACIN

=
Cd —. ' >
T Ced ™ Imn Ce “
o Y ! S8 r2
L2 R2! gls
Y Ce § M
Cd

B: Black C: Blue

R,R1,R2: Red T: Brown 1: 220V (R)
W: White Z: Orange 2: 125V (2)
G: Dark Brown 3: 115V (B)

QTW'Z
®




Secondary circuit

Transformed voltages available from the power supply
transformer are two: 18 volts and 20 volts. These voltages
apply to the DC current stabilizer circuit, which produces
three DC voltages: - 9 volt, - 14 volt and - 16 volt.

DC power needs of all circuits are met by these three.

VDD
(~9V)
R1s
4.7K 470
GND
(ov)
VMG
(-16V)
voltage in basic position
1A oG
F
FUSE 4 Oag

) 4700 " BR D17
TRBOCR 100u Rlx 7u —M—
D23 10V OCB
" 15V D22, 100
22K pf D2 1004 47K
13

of "'[ﬂ@ Q23 _l. D19
ng —410\/*@ FUSE Fa | < 1 R “""

2.2K E Q30 Rs
E C BA473Y 1A

s [0 o o o (] E

VGG VDD GND |YMG

V R1
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PARTS LIST - SECONDARY CIRCUIT

Index Nr.| Part No. Description

11020175 Connector 4P: Plug

11040132 Fuse Holder
F3 11070021 Fuse 1 A
FL4 11070082 Time-lag Fuse 1 A
Q23, Q24 14000079 | Transistor 2 SA 628
Q30 14000080 " 2 SA 628 A
Q3 14000097 " 2 SA 473 Y
Q5 14010042 n 2 SD 111
Q1 14010053 n 2 SA 490
Q2 14010057 " 2 SA 473 (With Accessory)
D1 14010611 Silicon Diode 1 SI 588
D23 14010665 Zener Diode EQA 01-10
D16 - D19| 14010668 Silicon Diode 1 SI 885
BR 14020129 Silicon Diode Bridge 0,6 A SIRB-10
D24 14020177 Zener Diode EQA 01-10 RA
D22 14020178 Zener Diode EQA 01-15

vCarbon Film Resistor

R3 16010096 470 1/ W 10 %
R18 16010193 Ly K 1/4Ww 10 9%
RS 16010218 1 K 1/bw 10 %
R14, R15 16010219 2,2 K 1/l w 10%
R34 16010300 10 K 1/bW 10 %
VR1 16010793 Variable Resistor 5 K 0,1 W
c26 16040288 Electrolytic Capacitor 47 pF, 25 V
C27 - C29| 16040289 " " " 100 pF, 25 V
C30 16040290 " " " 1000 pF, 35 V
C31 16040299 " " " 3300 pF, 35 V
169 74767202 P.C.B.: Power Supply Secondary
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PARTS LIST

- POWER SUPPLY

Index No.| Part No. Description
2 02130050 B | Pan Head Screw: M 3 x 5
3 03130060 B " " " M3 x 6
4 03130080 B " " " : M3 x 8
5 03130200 B " " " M 3 x 20
6 03140060 B | ™ " " M4 x 6
15 07010030 B | Flat Washer: M 3
18 07030040 B | Spring Washer: M L4
20 07040040 B | Crown Washer: M &4
Lo 11000840 Terminal: Rosin Type
L2 12040323 Voltage Change Switch (115/220 V,
125/220 V)
43 12040374 Power Switch (for USA)
43 12040381 Power Switch
L6 60620177 Receptacle: (for Latin America, Asia 115 V)
Ly 60620182 Cover: Receptacle: (for Latin America,
Asia 115 V)
48 60620184 Power Cord: Latin America, Asia 115 V)
L8 TL767601 Power Cord: 115 V UL
48 74767602 Power Cord: Germany
48 74L767603 Power Cord: Australia
48 TLU767612 Power Cord: England, Hong Kong, Singapore
48 74767613 Power Cord: France, Spain
4o 74677503 Name Plate: Voltage Change: 115/220 V
49 74697506 Name Plate: Voltage Change: 125/220 V
52 74761530 Chassis
53 74761531 Radiation Plate: Power Supply
167 74767101 P.C.B.: Power Supply: Primary 115 V
167 74767103 P.C.B.: Power Supply: Primary 115/220 V,
125/220 Vv, 220/240 V
168 74767121 Power Transformer: 115 V
168 74767122 Power Transformer: 220/240 V
168 74767123 Power Transformer: 115/125/220 V
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Index No.| Part No. Description

169 74767202 P.C.B.: Power Supply: Secondary

170 74767501 Insulation Washer

171 74767504 Spacer: Power Supply P.B.C.

172 74767604 Receptacle

Q5 14010042 Transistor 2 SD 111

C31 16040299 Electrolytic Capacitor 3300 uF, 35 V

NOTE: Parts 74767101, 74767103 and 74767202 are not assemblies;

they are individual parts of P.C.B.

173
173
173
173
173
173
173
173

74767910
THT767911
74767912
Th767913
7767914
74767915
74767916
74767917

Power Supply Assembly

100 V
115 V UL

115 V (Latin America, Asia)
220 V (Germany)

240 V (England, Australia)

115/220 V (Latin America)
115/220 V (France, Asia)
125/220 V. (Spain)

_35_




WIRING PRINTER

VMG
VMG
PRINTER (7476 6002A) Y
RCJ13 |12 ] 1110} 9 8 7 6 5 4 3] 2 1 S3 | S2| st | PF|GND
R-C N11IN10J N9 | N8 | N7 | N6| N5| N4 | N3 | N2]| N1 s3 S2 | S1} P-F|GND
w P b4 R T W M P S Y z R w S Y M B
C1 c2 C3 Ca C5
___________—0
e G
HOP
) )
o]
TL+Tp
31P CONNECTOR (Plug)
(1102 0236)
1
2| GND
3
4 vjyme P4 J B: Black
5 S: Sky Blue
6 Z: Orange
P: Pink
8 P.F Wi RC |7 R: Red
T: Brown
S 52 9 W: White
10 S Y: Yellow
Pl N11 |11 . M: Purple
12| N10 P3 A
R N9 |13
141 N8
W| N7 |15
16] N6
P NS |17
18] N4
Y N3 |19 HOP TL+Tp
20] N2 P2 j
R N1 21
: of o
23
24
25
26
VGG |27 P1 - /
28| VGG
HOP |29 27 pin 29 pin 28 pin 30 pin
30{TL+TpP
Wl 83 |31 31P CONNECTOR (Plug)
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WIRING KEYBOARD
Te| Ts| Ta] T3| T2
2| M| P Y| w
DN +1 FEED
C P-F | GND
l7 M c
PLOF | W 6
3 LAMP POWER GND C
LAMP O-F OF S
o 0
T3 Ts F1 Te N2 N1 T Ta T2 F2
F COM1 N COM1|N COM1 F COM2
Y M T z z Y R P W S
2 L 3 4 5
\ W | PL-OF 1
) Fcomt | -
\ L3
S| Fcomz2 | 3
Y | NCcOomi 4
Z | NCOM2 5
M P-F 6
C DN +1 7
S: Sky Blue N\ L2 R - 8
Z: Orange
P: Pink w T2 9
R: Red
T: Brown Y T3 10
W: White p Ta 11
Y: Yellow
M: Purple M Ts 12
C: Blue L1
Te 13
S O-F 14
c GND 15

~




WIRING MAGNETS

(74765290A)

OOOOOOOOOOBOOOOOOOO

() s2 2 ﬁ) Y

Paper Feed
Ribbon Feed

To
Governor
Circuit

(74766002A)

The above diagram shows how the magnets in the printer
section are wired. In the diagram, sign magnets are
represented by S1 and 82; numeral and magnets by 1
through 10; ribbon change magnet by RC; and paper/ribbon
feed magnet by PF. Two magnets are used in feed drive,
represented by PF,

Black and red wires are used in such a way as to alter-

nate black and red.
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NUMBER ENTRY

BLOCK DIAGRAM

—

Ti ~Ts KEYBOARD
T1|T2|T3|Ta|Ts|Tse
NCOM1|11(2|3|4]5
NCOM2|7181(91]0
LSI
END HD32116P
P COM
Y ROM IN ~ (T3 + Ta + Ts)t
Tista ~(Ts 4 stz

LSI
HD32115P

01 ~07
O-F

L COM
L

-39-

Numeral key ~ Data - T3 + Tst2
Decimal point key ~ (t2 + ta) - T3 + Te t2

Data chart
KEY|1]|2]3|4|5/6|7(8]9|0
tt |1]0|1]{0|1|0|1{0|1/|0
t2 |0|1{1|0/0|1|1{0|0]|0O
ts 10|0|0Oj1|1{1]|1]l0]|0]|O
ta 10/0(0|0O|0jO|O|1|1]|0O




ENTRY TIME CHART

Example:  When 5 key is depressed.

w0t T T T T T 1T T 7T 1T T T T 71
veomt [ LMLV T L s

ROM IN Il T+t + o0

P T TTTIT T @ oy s

. T
L COM Il I

01

02

03

Oa

0Os

i el il R B S NSNS U S SR U S

Os

04

END

v Gro)T ] W
peow | LI L R

If overflow

O-F |

(Titz + Ta)

P COM Mool L i tntntn L]

Y "(t1+t3)-T3

]

Note: P COM varies with the decimal point contents in the register.

The decimal
point contents ERE [3 4151617(8]9
P COM Ta|Ts|Te|T7|Ts| To|Ti0|T11|T12|T13
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NON - ADD

The non-add decision is reached through a series of

logic steps initiated from the # key where number entry

has not been made. By this decision, the normal action

is defeated. Normally, depressing the # key after number

entry results in data printing and then in the clearing

of register. Without number entry, depressing the # key

has no effect: the machine does not respond to it and

temporarity remains inactive.

FLOW CHART

|

PAPER
FEED
RIBBON |
PAPER
FEED
M IN
PRINT ROM It
I LOGIC
END
ALL END
BLOCK DIAGRAM
T: ~-T6 1'
{ Y,P COM j |
L COM
L | Ecom LSI Titz-PrEND + Tst2|  LSI
Keyboar T, HD32116P | ROM IN HD32115P

(T2 + T3)t2 -PrEND

-

———01 ~ 07

——]END

41~
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2. Logic signal

STy T T T

ROM IN

e T T T 1T

01, 04, 0

O3

Os

END

o e
WL
ROM IN W—U U
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ADDITION AND SUBTRACTION

FLOW CHART

/
ADD.&SUB.
F COM;, —l
ROM IN PRINT
LOGIC
END
PAPER
NO @ FEED
YES
RIBBON ALL END
BLOCK DIAGRAM
,Tx ~Ts l
' Y, P COM DN + 1 ‘
ROM IN 01 ~ 0
F COM1 LSI Tst2-ST LSI g
= Keyboard L - 0.
= F~Ty HD32116P .|*L COM HD32115P

@~Tz[‘

_I END

—— RIBBON, Ni

~Ni11,81 ~S2,P.F

*L COM ~Ts +(T1 +T11)t2-ST + Tst2
&) ~T2+Ts +(T1 +T11)t2-ST + Tst2

unl



RIORT|
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to
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(2) Print drive

$ecp

END

18ms

B

o

e
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TOTAIL AND SUBTOTAL

Depress the TOTAL key, and contents of memory register

go into print. Memory register then gets cleared.

A similar action occurs when the SUBTOTAL key is depressed.
The only difference is that memory register does not get

cleared.

FLOW CHART

*x, O
N
ROM IN ——
LOGIC
END
PAPER
FEED
NO
NO
YES
YES
RIBBON
PAPER
_ FEED
ALL END
BLOCK DIAGRAWM
Ti ~Ts
Y, P COM ,
ROM IN oo
x Keyboard |—-=OM! LSI (T2 + T3 + Ta)tzsT| LSI o
© | e~ HD32116P 141 com HD32115P

0~ T3 r —]END

——=RIBBON, N1 ~ N11, S1, Sz, P-F
*L COM —Ez ~Ti1t2-ST + Tot2 + Tst2
#~ Tit2+ Tatz




TIME CHART

Example:

Prints 9875612

(1) Logic signal

P4

F COM1

0,,040¢

02103

PCOM

END

NN

| (To+T3+T4)t,

T [ ey e e R B
el
|
L

L 1
i
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MULTIPLICATION

X For printing out data (a) and symbol (x).

ax b X or & For performing a x b after printing data
(b) and symbol (x) or (+).

axb & Upon completing the a x b after printing
out data (b) and symbol (=), the result
of the computation and ¢ symbol are
printed.

a x & Upon completing the a x = after printing
out data (a) and symbol (=), the result
of the computation and ¢ symbol are

printed.

FLOW CHART

MUL.

F COM 1,FCOM 2

PRINT

PAPER ROM IN
FEED LOGIC

END

>

YES

YES

RIBBON

PRINT

PAPER
FEED

PAPER
FEED

ALL END



T A

N

[

BLOCK DIAGRAM

1)

2)

axb

*1

* 2

Tt ~Te Y, P COM !
T’b 4 |LF.Comi LSI L COM LSI
eyboar Ts HD32116P  [(T: + Tio)t2 -ST + Tsts] HD32115P
——=— RIBBON, N1 ~Ni11, 81 ~S2,P-F
T1 ~Ts ’ ) T
' Y, P COM DN+1]
S 14
= X ~Ts St gt LSl —— 01 ~ 05
‘ F COM1 LSl
? Keyboard COM2 . *2 —— OF
= F COM2 HD32116P | L COM HD32115P

@ NTS’———’

_—IEND

)

~ T3tz -PrEND

ROM IN axb X, =
Eax b=,c=~ (Ts+Ts)t2-PrEND

ax = ~ (T2 +Ta)t2 -PrtEND

L COM

X ~(T1 + Ti0)t2-ST + Tst2

= ~T7t2 + T1t2-PrEND + Tst2

——— RIBBON, N1 ~Ni11,S1 ~S2,P.F
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DIVISION

a & For printing out data (a) and
symbol (+)-
a® b ®H or X For performing a + b after printing
'data (b) and symbol (+ or x).
a & b & Upon completing the a + b after

printing out data (b) and symbol,
the result of the computation and
FLOW CHART ¢ symbol are printed.

Div.

F COM 1,F COM 2

PRINT

ROM IN

PAPER
FEED

LOGIC

END

RIBBON

PRINT

PAPER
FEED

PAPER
FEED

!

ALL END
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BLOCK DIAGRAM

—— 01 ~ 07

OF

1)
: |
Ty~ Te * Y, P COM [ [
—-—
a |H — i Keyboard F comi LSt L COM LSI
) - i s HD32116P Ty + T10)t2-ST + Tsts] HD32115P
—— RIBBON, N1 ~ Ni11, S1 ~S2,P.F
2) L )
[Ti ~Ts I
' Y, P COM DN + 1 l
- H ~Te | "1 ROM IN
= eyPoae I'ecomz HD32116P | *21 com HD32115P
= £

] END

—— RIBBON, N1 ~ Ni11, S1 ~S2,P-F

*] ROMIN —Ea-:—b &, X, = ~(Ts +Ta)t2 -PrEND
a+b=,¢ = ~(Ta + Ts)t2 -PrtEND

*2 LCOM

—E- H ~(T1 + Ti0)t2- ST+ Tst2

~T7t2 + Tit2 -PrEND + Tst2
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CLEAR

FLOW CHART

<fter YES
entry/
L COM

LOGIC

PRINT

PAPER
FEED

PAPER
FEED

BLOCK DIAGRAM

[ T1 ~Ts I
: fY,PCcOM l
/‘-—— LSI LSI
] Kovboard F COM2 L COM
€ Qar
Y Ta HD32116P Tat2 -PIEND HD32115P

AUTO C

RIBBON, N1 ,~ Ni1, St,P-F
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TECHNICAL DETAILS OF THE PRINTER

Number of

characters:

Character

spacing:

Line spacing:

Control tape:

Ribbon:

Print speed:

Hammer magnets:

Ribbon feed
magnets:

Paper feed
magnet:

Magnet head:

13 (10 digits 1 decimal point and

2 symbols)

4,5 mm + 0,3 (Note all printed)

Quality, Printer use

Width ® 060 000 00000000

Material secescoccsee
Width caecoceecocsos
Length ecceceeeocccen
ColOoT eeceeeoscsconse

SpOOl e s 0 e 0000000000

Black character
Printing eeeeeeeeeoo

Red character
Printing ceeeeescecoes

Paper feed time ....

Ribbon feed time ...

Voltage eeeecooooccocos

Energizing time ....

Voltage eeeecesssees

Energizing time ....

Voltage eeeeeesesces

Energizing time ....

Detection voltage ..

type
58 + 0,1 mm

Nylon
12,7 mm
6 meters

Black, Red
35 @

2,79 lines/second

2,23 lines/second
125,37 milliseconds
125,37 milliseconds

D.C. 16 + 1 volts
14,92 milliseconds

D.C. 16 + 1 volts

17,91 milliseconds

D.C.

17,91 milliseconds

16 + 1 volts

700 mV Minimum



PRINT OPERATION

Roll Paper

\ Trigger Shaft

72/ } . ; b/ /,/

Hammer Guide Shaft

Type Wheel

Hammer Spring
Actuator

Guide Shaft \

Trigger Shaft

Trigger Paw!B

. Trigger Pawl Spring

Actuator Spring

AN

-
5 \

Actuator Magnet

Explanation

When a signal is given to the magnet, the magnet will

be actuated to attract the actuator, which movement is
taken up by point (B) of type hammer. Thus, part (B) is
turned in the arrow direction. Since the trigger lever

is turning, parts (A) and (B) happen to be hit against
each other.
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As a consequence, the type hammer is pressed down, turning
around the center shaft to hit the typewheel. In time

with this, the magnet signal is reset because magnet
current is interrupted, and the hammer is returned by

the function of spring.

Part (B is also returned by the tension of spring after

being hit by the trigger lever.

1. There should be no dragging effect between the actuator
and shaft. The actuator must run smooth.

2. The operations of type hammer and part (B) should
be light.
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DEFINITION OF LOGIC TERMS

This diagram represents the character surface of the
print wheel as cut off along the line between "1" and

"13" lines and laid out flat.

N B E
O V E R F L OW 12

(2 11

9 99 9 9@ 9 9 9% 9 ¢t t]|10
8 8 8 8 8 8 8 8 8 8 8 # #/| 9
777777177777 = =|38
6 6 6 6 6 6 6 6 6 6 6 + =+| 7
555 535 5 535 5 x x| 6
4 4 4 4 4 4 4 4 4 4 4 x5
3 333333333356 o 4
2 2 2 2 2 2 2 22 22 - —-|3
1 1110 1@ 1+ o+ 2
0000 0O0OOO0OUOTO0OGO0OTCC]| 1

NitNio N9 Ns N7 Ne¢ Ns Na N3 N2 N1 S2 S,

«. « OVERFLOW. .

In this case, the 12th-line timing pulse causes all

19 82’
N1 throug.. N11 inclusive. With these magnets operating,

"..OVERFLOW.." gets typed out on the paper.

these magnets to be simultaneously energized S
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TIMING FOR PRINTING

Magnet Head A Magnet B Type Wheel

@ \\/I Check Plate

el

Home Pulse (HOP)

Trigger Pulley Check Plate

Pulley

Trigger Shaft

~—-C

B

Check Magnet

€2 Timing Pulse (tL + tp)

Explanation

When a key is depressed, current will flow through the
motor to start. Thus, the motor rotation is communicated

to pulley (F) which drives part (G) by means of belt. The
typewheel is also driven by pulley (G) through a gear
interlocked with it. Part (B) running with the typewheel
generates magnetic signal output (called home pulse) at

a rate of one pulse per typewheel rotation and communicates
it to part (A). Parts (C) and (D) generate set and reset

pulses which cooperate to carry out printing by one line.

These pulse instructions are given to the magnets, to

drive hammers.
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000000000000 D

. E ____________ —

® 000000000000
"

I
0.1+0,05 mm Type Wheel

[ ]

——— |} | |} f———

53 60° [——————
1 (D) I
1

0.05~0.1 mm
R T I I
E-— 2 ///
to early
Adjust by tumning the check (J) in
the direction of arrow
1 3
correct to late

Adjustment of printing position

Bring the type-hammer center inline with the (—) print
position of the typewheel, and bring the check plate (B)

at the center of the magnet head. Then secure with screw.

The pick-up (E) and trigger lever assembly have been
factory adjusted so that the angle included between the
pick-up and (C) and (D) may be within the range from
150 to 300, and no adjustment is required.

For the fine control of prints, refer to the mechanical
pulse table.

For details, refer to the timing chart.
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PAPER FEEDING

Paper Feed Ratchet
Paper Feed Pawl Paper Reset Knob
Type Wheel

Push Lever

Crank Arm Reset Arm

Paper Stopper Roller
Ribbon Feed

Control Crank Feed Roller Stopper

Clutch Magnet

Driving Arm G

Ribbon, Paper Feed Control Crank Clutch Control Plate H

Paper feeding action

When a signal is given to the magnet, the lever (H) will
be attracted to let the gear (A) in mesh with the gear

(B) interlocked with the motor. With this, clutch cam will
be driven, driving lever (G) in the arrow directions as
shown above. Then, the motion of lever (G) is communicated
to paper feed pawl to kick up the paper feed ratched to
feed paper. Usually, the paper is fed one tooth in terms
of gear feed; but in the case of "total", twice repetitive
feed motions are carried out to advance the paper by two

spacings (two teeth in terms of gear feed).
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RIBBON FEEDING

Explanation

The ribbon is run on (C) and (D) through (A) and (A').

The action of lever (F) is transmitted to part (B)
through the medium of an interlocking lever (G). The
claw of swing plate (B) advances gear (D) by one pitch

in the arrow direction. In this case, part (E) functions

to prevent the reversal of ribbon.
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Reversing of the ribbon is illustrated on the figures
1-2-3 in the right sequence. With reference to Fig. 2,
the ribbon spool (D) and the ribbon are checked by part
(A'). Part (H') is controlled by (A') and will be shifted
to part (B) thus bringing part (B) and the claw of part
(E) in contact with each other to accomplish what is

shown in Fig. 3. This action is repeated alternately.

Fig. 3




BLACK-RED CHANGING ACTION

Explanation

The black and red changing action is accomplished in

the following way: when a signal is given to the

magnet, the magnet will be attracted to disengage

part (C) from thé offset part (B). Thus, part (D) is
driven upwards by the function of spring, establishing
the red tape position to effect red printing.

The changeover from red to black printing is carried

out by returning the tape to its original position by
means of part (A). In this way, the black/red changeover

is carried out.

Type whee! Ribbon Spool
Type Whee! Ribbon Spool so:

Ribbon FrameD) Ribbon Frame O

Ribbon (Black)
Ribbon (Black) q Ribbon (Red)

Ribbon Change Spring —___ g/ Ribbon Changs Magnet
| .
! DAY ,

Ribbon Armeture Spring

Ribbon Armature Spring

Ribbon Change Plate B J

am@mmsl [

S Paer, Ribbon Fasd

Control Crank
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SEQUENCE OF DISASSEMBLING

Remove the ribbon mechanism,
Remove 1 clip at the ribbon feed control

(Fig. 3) and move lever to the right.

Take off 1 clip at the changeover plate (Fig. 4).

Remove crank arm (rig. 3).
Remove 1 screw at the left side and take off

ribbon mechanism completely.

Motor

Remove governor circuit (3 screws).
Unsolder the lead wires.

Remove guide ring (Fig. 4).

Take off driving belt.

Remove pulley (Fig. 4).

Remove 3 screws and take off motor from below.

Magnet A
Remove holder plate (4 screws) (Fig. 2).

Remove cable clamp.

Remove 3 screws from the support plate (Fig. 2).

Magnet B

Disassemble according to points

1 -1 to 1 -4

2 -1

3 -1 to 3 -3

Remove 3 screws of the spring hanger.
Disconnect the springs.

Remove 2 spring pins right, left respectively,
of the side plates.

Press both side plates slightly apart until
the magnet block becomes free (Fig. 1).
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Printing hammers.

Disassemble according to points 1-1 to 1-4,
Remove holder (Fig. 3).

Remove sleeve (Fig. 3).

Remove guide plate front (Fig. 2).

Remove control plate (Fig. 3).

Loosen 2 spacer on the printing hammers shaft.
Remove 1 screw at the left side plate.
Disconnect all springs.

Remove printing hammers.

Typewheel

Remove holder (Fig. 3).

Remove spur gear (Fig. 3).

Loosen 2 screws on the typewheel (Fig. 2).
Take off both screws from the bearing at the
left side (Fig. L4).

Pull out shaft to the left (Fig. k).

Adjustment page 69

Actuator.

Disassemble according to points 1-1 to 1-4,
Remove ribbon changeover plate (Fig. L.
Remove 1 nut and washer at the actuator shaft
(Fig. 1).

Disconnect the springs of the actuator.

Loosen 2 srews from the sleeve at the actuator
shaft,

Pull out the shaft.
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Trigger Lever-Ass'y P
Paper Roller Ass'y

-
/ g e ® '
g@@, P S et

Paper Guide X
Fronﬁ

;Trigger Stopper Shaft

Spring Pin

S Lﬁ

I )
U]

Fig. 2
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Stop Arm
/

% Clutch Magnet
////;;I:h Control Plate

‘ & - q_ "~o, > / ’,/’ > -
Drive Arm 4@ (" @ L i\[I 7*’41 dle Gear
/|’ ‘;‘-E?§> Q . ;_ g ¥

Mid
Vs G

A

Ribbon Feed Control

—~”~f~’#ﬂ,1
! Crank Arm: /
) o
Clutch Cam 4 @ \
Holder

Clutch Gear \
Control Plate\\

Sleeve

Fig. 3
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PARTS LIST - PRINTER
Index No. Part No. Description
02525040 B Pan Head Screw: M 2,5 x 4
3 03130060 B " " " : M3x6
9 5530030 E Stopper Screw: M 3 x 3
10 05530040 E " " M3 x4
11 05540040 E " " ML x4
12 06225050 E Spring Pin 2,5 § x 5
13 07000045 B | Flat Washer
14 07010023 " "
15 07010030 B " "
17 07030030 B Spring Washer: M 3
18 07030040 B " "mo: M4
20 07100030 B Hexagonal Nut: M 3
21 07120030 B " "M 3
22 07200015 2z E Ring: 1,5
273 07200020 2 " " : 2,0
24 07200025 Z noon 2,5
25 07200030 z " " ¢ 3,0
26 07200040 2z L - )
27 07200050 2z n " : 5,0
28 08010026 B Pan Head Screw: M 3 x 4
08011126 Screw With Spring Washer: M 3 x 4
08011128 " " " " M3 x 8
08072031 Washer: d3 D5 t0,05
08072067 Washer: Ribbon Change Plate
08073058 Washer: d4,5 D7,2 t0,05
08073076 Washer: Clutch Gear
08073077 Washer: Paper and Ribbon Control
08074099 Washer: Trigger Shaft
11050016 Cord Cramp: HP 4 N
60610114 T Type Nut

-83-




Index No. Part No. Description
58 TL765001 Side Plate: Right
59 74765002 " " Left
60 74765003 Ribbon Plate
61 74765004 Control Plate
62 74765005 Ribbon Feed Stopper: Right
63 74765006 " " " Left
64 74765007 Swing Plate: Ribbon
65 74765008 Ratchet Stopper Plate
66 74765009 Contact Plate: Ribbon Feed
67 74765010 | Ribbon Frame
68 74765011 Ribbon Feed Control
69 74765012 Magnet Holder: Clutch
70 TL765013 Clutch Cam
71 Th765014 Drive Arm
72 74765015 Actuator: Front
73 74765016 n : Rear
Th 74765017 Type Hammer
75 74765018 Holder Plate: Middle Gear
76 74765019 Magnet Holder: Ribbon Change
T7 74765025 Bobbin: Check Magnet
78 TL765026 Trigger Shaft Assembly
79 74765028 Pulley: Motor
80 74765103 Ribbon Change Plate: Right
81 74765104 " " " Left
82 74765110 Spring: Ribbon Feed Stopper
83 T4L765116 Click Spring: Ratchet Stopper
84 Th765121 Roller: Ribbon
85 Th765126 Ratchet: Ribbon
86 74765127 Spring Board: Ribbon
87 74765128 Ribbon Spool Supporter: Right
88 74765129 " " " Left
89 TL765134 Roller: Type Ribbon
90 Th765137 Screw With Shoulder: Ribbon Frame
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Index No. Part No. Description
91 74765139 Spring: Ribbon Spool Supporter
92 Th765140 Spring: Swing Plate
93 7h765152 Armature: Ribbon Change
oL 74765155 Spring: Ribbon Armature
95 74765157 Change Plate: Ribbon
96 74765159 Spring: Ribbon Change
97 Th765163 Crank Arm: Ribbon Reset
98 TLT765164 Screw With Shoulder: Ribbon Plate
99 74765170 Clutch Control Plate
100 TLT651TL Spring Clutch Control
101 74765176 Clutch Gear
102 74765181 Spring: Clutch Pawl
103 74765183 Stop Arm: Clutch
104 74765185 Spring: Clutch Stop Arm
105 74765191 Spring: Paper Feed Pawl
106 74765199 Ratchet: Paper Feed
107 74h765200 Pin: Paper Feed Ratchet
108 74765202 Arm: Right: Paper Feed Roller Stopper
109 74765203 Arm: Left: " " " "
110 74765204 Roller: Paper Feed Stopper
111 74765205 Shaft: Paper Feed Stopper: Small
112 74765206 Shaft: Paper Stopper Arm Guide
113 74765207 Spring: Paper Stopper
114 74765208 Paper Guide
115 TL765211 Paper Guide: Front
116 74765212 Supporter Plate: Paper Guide
117 7TLh765214 Spacer: Paper Feed Roller
118 Th765215 Paper Feed Roller
119 74765216 Paper Guide: Rear
120 Th765217 " " : Rear: 1
121 74765221 Flange: Motor
12 74765222 Belt
123 TL765237 Boss: Check Plate
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Index No. Part No. veszcrinTion
124 74765238 Magnet: tlome Plate
125 74765239 Magnet Head
126 Th765247 Ball Bearing
127 Th765248 Spring: Trigger Plate
128 TH765249 Middle Gear é
129 Th765252 Shaft: Middle Gear Supporter
130 TL765254 Spacer: Middle Gear Supporter
131 7h765255 Flat Gear: Type Wheel
132 TLh765256 Bearing: Type Wheel
133 Th765257 Shaft: Type Wheel
134 747565258 Type Wheel
135 74765262 Hammer Magnet: Rear
136 74765263 n n : Front
137 74765267 Actuator Magnet
138 74765268 Clutch Magnet
139 TL765280 Guide Board: Actuator |
140 74765281 Shaft: Actuator Guide |
141 74765282 Guide Bush: Actuator |
1h2 TL765283 Spacer: Actuator Stopper: Right z
143 Th765284 n d no: Left g
144 74765285 Sleeve: Actuator Guide :
145 74765286 Shaft: Actuator Stop |
146 74765288 Spring Actuator |
147 74765250 Spring Hanger: Actuator ?
148 74765296 Guide Plate: Type Hammer %
149 74765301 Spring: Type Hammer %
150 74765302 A Spring: Trigger Pawl |
151 Th765303 Shaft: Type Hammer Guide ?
152 74765305 Spacer: Hammer Stopper: Left ;
153 74765306 Shaft: Hammer Stop f
154 74765307 Damper: Hammer Stopper é
155 74765308 Guide Bush: Type Hammer |
156 74765309 Spacer: Hammer Stopper: Right '




R A B B < SRS ot S0 e
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Index No. Part No. Description
157 74765312 Supporter: Hammer Magnet
158 74765313 " : Side Plate
159 74765314 " : Side Plate: Front
160 74765319 Radiant Heat Plate: Governor
161 74765320 Holder: Contact P.C.B.
162 74765321 Plate: Cramp
163 74765322 Stopper Plate: Left
164 74765323 " " : Right
165 74765335 Ribbon
166 74766002 P.C.B.: Wiring Terminal
202 74791526 Stopper Screw: Printer
203 74791527 Cushion: Printer
210 74795101 Shaft: Reset Arm
211 74795102 Reset Arm: Paper Supporter Roller
212 74795105 Push Lever
213 74795500 Motor + Governor Assembly
226 74799800 Motor
227 74799801 P.C.B.: Governor
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GENERAL INFORMATION FOR TROUBLE - SHOOTING

The operation check list should assist in logically

tracing the reasons for defects.
This can be made in the following way:

1. Recognizing uncorrect calculation by simple

calculating examples.,

2. It is necessary that at the LSI-IC elements all
operating voltages, clocks and time pulses are

applied within the admissible tolerance limits.
3. In case of a faulty LSI output signal, the PIN

has to be unsoldered from the circuit board and to

be measured freely.,
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I s A

OPERATION CHECK LIST

Turning on the power
switch will not start up
the motor.

Primary voltage of the Ch?Ck the power Power switch
transformer. switch

Check the prima
fuse P v }“‘ Fuse (Fj or F2)

Defective soldering or

Primary circuit (Page28)

wiring
Secondary voltage at the Transformer
transformer
Secondary voltage in the
power supply. All abnormal Fuse 3, BR
(VDD, VGG, VWG)

\/

Vpp (-9V) ‘>~— R1s, C27, D24, Q3
VGg (=14V) }—‘- R14, C26, D22, Q1 Secondary circuit
(Page 30
« Note
D16 ~ 19, Fa, Q2, Qs,
VMg (—16V)

Q23,Q30, Q24, C24, D1

4P Connector

D3, C21, R74, R71
Auto clear circuit AUTOC Qs X

Continue to next page.

Remedy
Check circuit Check signal Reference
(Repair or adjustment)

~89~

Auto clear circuit

(Page1(Q)

1



s

From preceding page

Clock pulse generator —b—‘ ®1

/

V1, C8 ~Cli, Rio,
Q11, Q26

Y

\

Vi, C8 ~Cit, R11,

Timing pulse generator
Qi1z2,Q27

(Page1])

hd

\/

¢3

Motor drive circuit }—— F/F Discharge

\/

HD32115P-33 pin, (ta)
Qis, Q28, R12, R39

Ds, Z1, W

vYyYy

Integrator Q17, Q18, R1, R8s,

C19, 22, X
Motor drive circuit
(Page17)
S3 Di1o, 22
31 P Connector
Governor } st,l\/?:t’ocrh’ Qs Governor circuit (Page22)

Y Printer lock

NOTE: In case the fuse F4 at the VMG side is open so
frequently, the OCp generator must be checked

since abnormality of OCp may be considered.

In case the motor does not stop at the period of
suspension, check the motor drive circuit as well

as the governor circuit.
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e e 1 R S i S AAAE S, 8 R AL N B N B,

2)

No AUTO CLEAR
printing (O - C)

Clock pulse generator HD32115P-32 (T13t4)
s *4 R2s, Q14
Timing pulse generator
(Page{])
Short circuit detective
soldering
. . i , Check magnet
i i (TL+Tp)
Print timing pulse circuit }‘ L ] Caa, Q21 Q21
/
//
, Magnet head
(HOP) C23, Q19, Q20
oH }‘ Z1, X, D11, Da
Print control pulse
(Page19)
22, W
D13, X, W, Z1
HD32116p-3 pin
oep (T t1) R37, Qi3
Positi .
Make positional I m;:onal allustme;t
adjustment on check i o :"T pu selan
i magnet and magnet head iming pulse
] (HOP and T_ + Tp are out of timing) (Page 69

Magnet drive circuit b_\ S1, N1, N2 >‘— HD32116P
Magnet drive circuit

(Pa )
Detective soldering 925
interrupted lead ‘




3)

4)

L N N v R

Rotation of the motor
is not steady

Governor circuit ‘b—- F-G in the motor '_._

Printer

No paper feeding action

Keyboard

Motor
Governor circuit
(Page22)
Soeed | circui D20, C20, VR2,
peed control circuit Tht, Th2
Trigger shaft,
type wheel shaft
Broken lead wire
Feed key switch Keyboard
(Page14.)

Logic circuit MANUAL P-F >—~

Rs82, RP-F

}.

HD32116P, Rat,
Q29, Q9

31P Connector

Printer }

Clutch magnet.

Clutch stop arm spring
Paper-Feed and ribbon

Mechanisn

(Page 70/71

-92-
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5)

6)

R

Only specifice figures can not
be printed

[

Print drive circuit

§-1,§, N1~Ni11 }—

LSt HD32116P

\

——

\[/

S1, 82, Ni~N11 }—-

Yi1,Y2,Y3

Printer

Short Circuit

=

Actuator magnet {137)
Type hammer (74)
Surface corrosion
of actuator, magnet and
type hammer

Inputs of specific keys only
can not be entered

I

Broken lead wire

Input circuit for keyboard

Ti~Teé ’—

LSI HD32115P,
R57 ~R62

F

15P Connector
defective soldering
broken lead wire

Output circuit from
keyboard

N COM1, N COM2
F COM1, F COM2

Key switch

f\/

15P Connector
broken lead wire
defective soldering

LS| HD32116P

-93-~

Printer drive
(Page25)

Printing mechanism

(Page65

|

ﬂ‘

Keyboard circuit
(Page14)

-

Keyboard circuit
(Page 14)

}~



7)

8)

Wrong answer

Input circuit for
arithmetic operation ROM IN

L COM

—

Logic circuit } Y,

X, P COM

LSI HD32115P

b—- LS| HD32116P

OVERFLOW

Defctive soldering

OVERFLOW is printed while

ERROR LAMP does not light on.

Rs1, X, Y1, ERROR
lamp R17, lead wire
defective soldering

Keyboard circuit

(Page 14

E

ERROR LAMP lights on while
OVERFLOW is not printed.

P COM
(T112)

LSI HD32115P

LSI HD32116P

OVERFLOW is not printed and
ERROR LAMP does not light on.

LS HD32115P
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9)

The figure shown below is the trouble-shooting flow-

chart when the function key is depressed.

Function key

No print

No logic
operation

Key board

N COM1, N COM2
F COM1 F COM2

}.

Motor dose not turn on

-

HD32115P (26 ~31
pin) Key switch

drive circuit

Input circuit for motor}

Broken lead wire
defective soldering

|

Keyboard circuit
(Page 14)

l

W, D¢, D7

Print drive circuit

Broken lead wire
defective soldering

Motor drive circuit

(Page17)

S1,S2,N1~N11

>,

LSI HD32116P
Y1,Y2,Y3

Defective soldering
short circuit

Print drive circuit

(Page19 )

Input circuit for logic

L COM ROM IN

LSI HD32116P

Logic circuit

01~07,Y
GND, P COM

Yy Y

|
-

LSI HD32115P




TESTPROGRAM

Set on the Kevboard

Print out

switching on Ce C
decimal 0 0« *
.C | 0+ C
123456789 EA 123455789+ 4
999999999 999999999 +
1 1e¢ +
EX 1000000V0OCe o
[ — | 10060600000+ =~
Ex O« 0
O+ x
5 B4 5 x
(=] Se =
25 ¢
1 =2 1 =
5e¢ 0
8 H 8 e R
2 E 2e =
(‘o
6 &= 6e =
e 0
123456 123456« +
decimal! —— 1234560 +
decimal 2 123456C0 +
decimal 3 [+ | 123456000 +
decimal 4 [+ | 123456°+0C0C +
6172300000 ¥
1 K23 E3 122 x
=3 1e22 =
13129 9
10 & B2 10+ =
12+3C0C o
8 KN 96 K 396 +
2EES =3 2+5 =
: 1e58640 0
KN 3 & be2 =
2¢3200
Qe X

6.



SPECIFICATION OF LSI, IC, TRANSISTOR UND DIODE

LSI (HD 32115 P and HD 32116 P) Part No. 14070176 and 14070177
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MOS IC HD 3233 P
(Part No. 14070148)
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HIC: PC 2419
(Part No. 14070178)

[ PC 2479
R Ohm
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MOS IC HD 3226 P
(Part No. 14070152)
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MOS IC HD 3227 P (Part No. 14070207)
6] 5] [ [l [i2l (0] [0l [5]
i 1

O ] BT 47 o7 o [ &

2SA628 (Silicon Transistor) 254628 A (Silicon Transistor)
(Part No. 14000079) (Part No. 14000080)
1 Base 1 Base
2 Collector 2 Collector
3 Emitter 3 Emitter

2SC711 (Silicon NPN Transistor) 25C945 (Silicon NPN Transistor

(Part No. 14000081) (Part No. 14000082)
1 Emitter
2 Collector
3 Base
1 Base
2 Collector )
3 Emitter 123 1 2

28AL73 Y (Silicon PNP Transistor) 2SA509 Y (Silicon PNP Transi
(Part No. 14000097 and (Part No. 14000098)
14010057 with accessory)

1 Emitter
2 Collector
3 Base
1 Base
2 Collector
3 Emitter 123
12 3
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2SD111 (Silicon NPN Transistor)
(Part No. 14010042)

1 Base
2 Collector
3 Emitter

2SA490 (Silicon PNP Transistor)
(Part No. 14010053)

= ==
1 2 3

1 Base
2 Collector
3 Emitter

181588 (Silicon Diode)
(Part No. 14010611)

—___>—
\

Cathode Indication

SD46 (Germanium Diode)
(Part No. 14010657)

1}
——

~-99~

2SC1096 (Silicon NPN Transistor)
(Part No. 14010043)

1 Base
2 Collector
3 Emitter

2SCh54 (Silicon NPN Transistor)
(Part No. 14000136)

1 Base
2 Collector
3 Emitter

1N34A (Germanium Diode)
(Part No. 14010620)

—L___>—
\

Cathode Indication

EQAO1-10 (Silicon Zener Diode)

(Part No. 14010665)

—f-



152095 A (Silicon Diode) 151885 (Silicon Diode)
(Part No. 14010658) (Part No. 14010668)

—__ O— — —
\ Cathode Indication ‘ >‘

SIRB-10 (Silicon Rectifier) EQAO1-10 RA (Silicon Zener Dio
(Part No. 14020129) (Part No. 14020177)

- ~

o

O +
e

EQA01-15 (Silicon Zener Diode) MZ212 (Silicon Zener Diode)
(Part No. 14020178) (Part No. 14010675)

- —>f

SIR1FM-2 (Silicon Diode)
(Part No. 14010676)

3
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KEYBOARD
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PARTS LIST

Index No. Parts No. Description

29 08010026 W | Pan Head Screw: M 3 x 4
Ly 13020080 Read Lamp: 28 V, 40 mA
54 74762003 Slide Switch: Decimal Point Selector
55 74762006 Mechanical Switch: Function Key
56 74762007 Mechanical Switch: Feed Key
57 74762008 Screw: Mechanical Switch
174 74769201 Key Top 1

175 Th769202 " n 2

176 74769203 w3

177 TW769204 " " 4

178 74769205 " " 5

179 74769206 " " 6

180 74769207 " " 7

181 74769208 " n 8

182 74769209 " " 9

183 74769210 LA

184 74769211 " nooo#

185 74769220 " " FEED

186 7TL769221 Spring: Key Stem

191 74789201 Key Top C

201 74791525 Lamp Holder

206 74792502 Keyboard Panel

208 TL792511 P.C.B.: Keyboard

214 74799200 Key Top O

215 74799201 " " +

216 74799202 " n -

217 74799203 mooom 3

218 74799204 nooom x

219 74799205 " " =

221 74799207 L

222 74799208 " " *

223 74799209 Key Stem 0, +
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COVER

-103~-



PARTS LIST

Index No. Part No. Description
03130050 B Pan Head Screw: M 3 x 5
03140160 B " " " M4 x 16
04330060 B Tapping Screw: M 3 x 6
15 07010030 B | Flat Washer: M 3
20 07100030 B | Hexagonal Nut: M 3
33 08056005 Rubber Foot
50 74692503 Knob: Slide Switch
51 74761510 Base Cover
187 74769501 Base Cover Assembly
190 74781511 Brand: DIEHL meritronic
193 74791510 Paper Holder: Left
194 74791511 " " : Right
196 74791516 Upper Cover
197 74791520 Upper Panel
200 74791524 Shaft: Paper Holder
207 74792510 Keyboard Assembly
225 74799700 Logic P.C.B Assembly
228 74861017 Knob: Paper Holder
229 74861019 Spring: Paper Holder
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MAIN PARTS LIST

Index No. Part No. Description

1 02525040 B Pan Head Screw: M 2,5 x L
2 03130050 B " " " M3 x5
3 03130060 B " " " M3 x 6
in 03130080 B " " " M3 x 8
5 03130200 B " " " M 3 x 20
6 03140060 B n n n M L4 x 6
7 03140160 B " n n M4 x 16
8 04330060 B Tapping Screw: M 3 x 6
9 05530030 E Stopper Screw: M 3 x 3
10 05530040 E n " M3 x4
11 05540040 E " " M4 x4
12 06225050 E Spring Pin 2,5 @ x 5

13 07000045 B | Flat Washer

14 07010023 " "

15 07010030 B " "

16 07010040 B " "

17 07030030 B Spring Washer: M 3

18 07030040 B " " M L

19 o7o04ko040 B Crown Washer: M 4

20 07100030 B Hexagonal Nut: M 3

21 07120030 B " " " M3

22 07200015 Z E Type Stopper Ring: 1,5

23 07200020 Z non " " 2,0

24 07200025 Z moon " " 2,5

25 07200030 Z noon " n 3,0

26 07200040 Z noon " " ,0

27 07200050 Z noon " " 5,0

28 08010026 B Pan Head Screw: M 3 x 4

29 08010026 W " " " M3 xh

30 08011126 Screw with Spring Washer: M 3 x 4




