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. INTRODUCTION

The DAISY WHEEL PRINTER-410 is a Serial Impact Printer which uses a Micro CPU (abbreviated to CPU)
as the main controller with electronic components for the electronic drive control.

Mechanically, the DAISY WHEEL PRINTER-410 uses motors and magnets which are powered from separ-
ate individual power sources.

This Service Manual serves as a guide for serving and repairing the DAISY WHEEL PRINTER-410; how-
ever, this printer should be repaired by an authorized Radio Shack technician only. If the warranty seals on
any Radio Shack computer product are broken, Radio Shack reserves the right to refuse to service the
equipment or to void any remaining warranty on the equipment.



Il. SPECIFICATIONS

1. General

Printing Speed ... ... ... ... . .. . ... .. .. ....... 25 characters per second
Carriage Return Speed ... ..................... 1000ms per 13.6 inches
Line Feed Speed ...... ... ... . ... .. ........ 4 inches per second
Printing PHER: su o sonis vvses vy soweans 15 1/10 inch, 1/12 inch, Proportional Spacing
Line Feed Pitch ...... ... ciiiiiinininniian i 1/6 inch, 1/12 inch
BONE: civann s swesn ow oo S s wen Sheme o 124 character positions on daisy wheel with detent.
Wheel . ... ..o e Courier 10 (Catalog Number-26-1430)
Characterperline ........... ... .. ... ........ 136 characters at 10 pitch mode
163 characters at 12 pitch mode
Impression Control . ... ... . ... ... ... ........ Three levels available: H, M, L
Print Wheel Life ............ ... ... .. ... ...... 40 million characters
Ribbon Life ... ... .. ... ... .. ... .. . ... .. .. ... Nominal 270,000 characters; may vary according to

the text printed (Multistrike carbon ribbon)
Nominal 1,600,000 characters (Fabric ribbon)

DaLa: s s amsm smmes wen fmees ewmess g 8 parallel data and 1 strobe
Code ... .. . Modified ASCII
Temperature Ranges
Operating . ..... ... 41° to 95°F (+5° to +35°C)
SIOrage .. ..o —40° to 158°F (—40° to +70°C)
Relative Humidity
Operating ... . ... ... 20 - 90% RH (No condensation)
BROTAUE. < 55 507058 Fn oo vmeciie smSibee becsiond b 5 - 95% RH (No condensation)
Paper
WRIGHTE s paoos pomrem Soavpy 980 RUSeR SEDHs G0 Total weight: 40.70 to 127.9 grams/m?

Total weight: 562.33 to 127.9 grams/m?
(Auto Paper Feed)
One ply : 40 grams/m? max.

SIZe Width: 16.54" (420mm) max.
length: 3.34” (84.7mm) min.
RIbbON .« .o Multistrike carbon ribbon (Catalog Number-26-1419)
Fabric ribbon (Catalog Number-26-1449)
SiZE .. 8.15" x 23.35" x 13.07"
207mm x 593mm x 332mm (HWD)
Power Requirements . . ..... ... ... ............. 120V AC, 50/60Hz, 100W maximum
220V AC, 50Hz for European and Australian models
Weight . ... 35.3 Ibs (16 kg) (with including internal Power Supply

and printer cover)
Optional bi-directional tractor is available (Catalog Number-26-1459)



The DAISY WHEEL PRINTER-410 consists of a mechanism unit and electronic circuits to control it.
The mechanism unit is the portion that performs mechanical motions among motions of the printer, and
each mechanism has an independent driver.

Mechanism Unit Type Select
Print Wheel Shift Magnet
Print Motion Hammer Magnet
Ribbon Feed Ribbon Feed Magnet
Spacing Space Motor
Line Feed Line Feed Motor

Figure 2-1. Block Diagram



The electronic circuits control the mechanism unit and the printer interface by using microprocessors

(8748, 8749) for main control.
The electronic circuits are divided into the digital circuits, which have the interface as the nucleus, and the

analog circuits, which drive motors and magnets of the mechanism unit.

Electronic _ Digital CPU Group

Circuits Circuits
Interface --.———-CExternal Devices }
L Analog Circuits Selection Motor Drive ———C Selection Motor )

A ____.-_______————————< Sensor )
|

I

|

| Space Motor Drive [——u{ Space Motor )
|

|

|

Lo g fmemie s aasg avmusema o o o ( Sensor )

Shift Magnet Drive %( Shift Magnet )

Hammer Magnet Drive Hammer Magnet )

Ribbon Feed Magnet Drive ——@bon Feed Magnet )

Line Feed Motor Drive Line Feed Motor )

Figure 2-2. Composition of Electronic Circuits

The DC servo motors are used as the selection motor and the space motor.
The motor rotating angles are detected by sensors, located behind the motors, and are then fed back to

the analog circuits via the amp circuits.



No. '

Description

Print block including selection motor, ribbon feed magnet, shift

Name
1 } Carriage - ncl
| l magnet, etc.

2 ‘ Power Bracket | AC switch & fuse
i _I_i_m_hBuiIt-in Power Un_it o Built-in pow;r unit is packaged.

4 Radiation Bbéré Radiates heat of elements. _

5 I;;féaa_ﬁd;rd Interface & Control board.

6 Interf;c-e_.Bracket Parallel Interface connector.
il 7 Spa_ce_Motor Causes the carriageg m_ove to the right or left.
[ 8 Cover Open Switch " Detects cover open state. -

9 Platen ] Print platen.

Figure 2-3. Location of Components



2-2.

CARRIAGE UNIT

Type selector
The type selector is located in the carriage, and it performs the motions of rotation and up and
down of the print wheel.
(1) Rotation of print wheel
Rotation of the print wheel is performed by the selection motor used as the driver.
(2)  Up and down of print wheel
The print wheel is moved up and down by the shift magnet and the shift arm.

Method of Type Selection

For selection of a character on the print wheel, the print wheel is stopped in the print position, a
comparison is made with the input code, the direction of rotation and the number of steps of rota-
tion are determined, and then the motor is run.

The print wheel does not rotate beyond 180°, instead it rotates in the direction that is closer to the
position to be printed next. (Short cut).

An example of rotation of the print wheel is described below.

Example: Alternate print of F and Y

1— Hammer position Assume that the print wheel is still in the state where

“F" is located in the hammer position.

1) For printing “'Y", the selection motor is run equiva-
lent to four fingers in clockwise direction, the print
wheel is stopped so that finger "Y' is located in the
hammer position and then print is made by the
motion of the hammer. Fig. a — b.

2) For printing “F” next, the selection motor is run

/""_""‘ CW (clockwise) direction N . . . )
equivalent to four fingers in counterclockwise direc-
tion, the print wheel is stopped so that finger “F" is

Figure a. located in the hammer position and then print is
made by the motion of the hammer. Fig. b — a.
Hammer The print wheel does not rotate beyond 180° because

preon it rotates in the direction that is closer to the print posi-

— “F
%f tion as described above.

CCW (counterclockwise) -
direction

Figure b.



Up and Down of Print Wheel

Shift magnet (Wheel LOW side; for selection
of a character on lower stage)

m |
Fulcru | Shift magnet {Wheel UP side; for selection

| of a character on upper stage)
|

Shift arm

Figure 2-4. Print Wheel Mounting

2-4, Joint Mechanism (Oldham’s Joint)

The print wheel used in Daisy Wheel Printer-410
is a double daisy wheel. Characters are divided
into upper and lower stages. The reason why
characters are divided into two stages is that
many characters may be provided on a wheel of

. small diameter. Therefore, the print wheel moves

up and down at the time of printing depending
on whether a character in the upper stage or
lower stage is selected.

The print wheel is mounted to the setter as
shown in Figure 2-4. The shift arm is a fulcrum
with <] mark. Shift magnets are provided on
upper and lower sides. Selection of the shift arm
is made when either one of these shift magnets
is driven.

Type selection, rotation, and vertical motion of the print wheel are performed simultaneously with

different drivers. The selection motor is fixed, but the print wheel moves up and down. Therefore, a
joint mechanism (Oldham’s joint) is provided between the motor and the shift arm assembly. See

Figures 2-5 and 2-6.

Selection Motor Assembly
*

Oldham's Joint Assembly

AN

Shift Arm Assembly

N\

Figure 2-5. Type Selection Assembly



2-5.

Joint Pin

Joint Se“"";/} Joint Setter

(Shift Arm)

{(Motor)

L

Screw

Screw 'I .
Joint Ring

Figure 2-6. Oldham’s Joint Assembly

Print Motion (Hammer Mechanism)

Print Wheel
/ b LN N 1’\
Hammer 5 Return Damper
Platen ASS’Y D,—_ ( ) \\ \ ’%

T

Return Spring : wi

/

/

Magnet

Figure 2-7. Hammer Mechanism

Refer to Figure 2-7 throughout the following description of the hammer mechanism.

The print wheel must stop at a certain selected character before the hammer magnet is driven.

The Hammer is then activated by the magnet. On impact, the hammer moves towards the character
and platen.

The hammer returns, due to the tension of the return spring which is inside of the hammer assemb-
ly and stops at the return damper.



2-6. Ribbon Feed Mechanism

Feed Knob

Feed Gear

Nl

Drive Gear

Ribbon Feed Magnet Assembly

Figure 2-8. Ribbon Feed Mechanism

A rotary magnet is used as the driving source for
the ribbon feed mechanism shown in Figure 2-8.
The counterclockwise rotation of this rotary
magnet is transmitted to the ribbon cartridge
through the drive grear and feed gear assembly.
The feed pin contains a spring for making posi-
tive connection of the feed pin with the feed
gear of the ribbon cartridge.



3. FRAME UNIT
The motions of the frame unit are spacing and line feed.

3-1. Carriage Movement - Space Motion

The space motor is used as the driver, and moves the carriage base, which supports the car-
riage, to the right or left on the space wire. See Figure 2-9. The space wire is a single-wire system.

Shaft: Space: Front

Side pulley Carriage base

Space wire

Space motor

Pulley : Space motor

Figure 2-9. Carriage Mechanism

Side pulley Cam: Tension

Spring: Cam tension

Figure 2-10. Tension Example

10—

Tension is applied to the space wire by applying a
force to cause an idle pulley to move outward with the
spring and cam as shown on the left so that the space
wire will not come off the side pulley.



3-2. Line Feed

Platen ass'y . . . .
Line feed motion is the result of the line feed
/ motor which is used as the driver. Its rotation
Platen gear causes the motor gear coupled with the motor

shaft to rotate which causes the idle gear to turn
which in turn, rotates the platen gear.

Line feed is made in either the LF direction or the
BLF direction. The direction of the line feed is
changed by reversing the rotation direction of the
___ ldle gear motor.

Motor gear

Line feed motor

Figure 2-11. Line Feed Assembly

Release of the platen is made at the platen clutch
N | — Idle gear as shown in Figure 2-12. When the platen knob
aten .
\ (right) is pushed inward, the platen becames free
ﬁ 2 as the engagement in the section with <]
ush o .
J _ﬁ platen knob marks is off.
——
\L\ | == p—
—
===

Xy

Figure 2-12. Platen Release

~“i=



Hammer Assembly

Carriage Base

Figure 2-13. Carriage Base Movement

For copy control, the copy control lever can be
adjusted to move the carriage base assembly up
or down. This movement changes the distance
between the tip of the hammer assembly and the
platen.



4. MOTORS AND SENSORS

Three motors are used on the DAISY WHEEL PRINTER-410. Two of the motors are DC servo motors and
are used for print wheel selection and spacing. The third, a pulse motor, works as the line-feed motor, all
three motors can rotate either clockwise or counterclockwise.

Photo sensors detect the rotation angles of the print wheel selection and the spacing motors and deter-
mine the resolution of these motors. This task is accomplished due to the manner of installation of the
sensor. See Figure 2-14.

A sensor disk is mounted on the motor's rotating shaft. The Feedback waveform is obtained with the
quantity of light received by photo sensing elements when this disk is rotated.

NOTE: Do not remove the sensor board.

4-1. Magnet Drive
There are three kinds of magnets used within the DAISY WHEEL PRINTER-410: hammer, shift, and
ribbon feed.
A more detailed description of these magnets and the motors and sensors can be found in Section
lll, Circuit Description.

Selection motor

Sensor board

Figure 2-14. Location of sensor for selection motor



5. POWER SOURCE AND POWER SOURCE MONITORING

DC power is supplied by the power unit for the DAISY WHEEL PRINTER-410.

5-1. Power Source Specifications

DC voltage Regulation

+ 5V  + 5%

+15V +10%
TV +10%

Table 2-1. DC Voltages
The =15 volt supplies are used for driving motors, magnets, and elements in the analog circuit.
The +5 volt supply is used for the digital circuit.

5-2. Power Source Monitoring

DC voltage is monitored at Power On, during operation of the printer, and at Power Off.

BV

LF MOTOR HOLD

+15V ————=={ Power SPACE MOTOR HOLD
~1BV —— | SOUrcE SELECTION MOTOR HOLD
Monitoring

—= HAMMER DRIVE OFF

uCPU RESET

Figure 2-15. Power Monitoring

When the power source monitor circuit is actuated, motors are turned off, the hammer drive goes
off and the microprocessor (uCPU) is reset.

—14—-



6. INTERFACE

The DAISY WHEEL PRINTER-410 operates through the exchange of signals which correspond to the
interface specifications of the external control unit.

Input Signal ———==

Printer Sequence

Interface uCPU (Latch) | o

Host System 8212 Control

Controler 8049
Output Signal ————

Figure 2-16. Interface Configuration



lll. CIRCUIT DESCRIPTION

1. GENERAL DESCRIPTION

The circuits of the printer are divided into three blocks as shown in Figure 3-1.

Printer Motor &

I/F < hitaris K Sequence K> Magnet

Control Control Drive

Figure 3-1. Printer Circuits

a. Interface control
This circuit controls the section that communicates with the external equipment, and at the
same time, feeds data to the printer sequence control circuit.

b.  Printer sequence control
This circuit sets and controls the moving distance, speed, etc. of each motor and magnet in
accordance with data from the interface control.

¢. Motor and magnet drive
This circuit causes each motor and magnet to operate by the specified moving distance,
speed, etc. received from the printer sequence control.

—16—



2.

BLOCK DIAGRAM

’ |
SELECTION
I SENSOR
(Latch)
SELECTION SERVO
8212 |
HCPU uCcPU WAL
8049 ] 8048
ROM/RAM , ROM/RAM
1/0 1/0
HAMMER DRIVE HAMMER
{control) MAGNET
LS 174
' ]
SPACE
SENSOR
o Interface
INTER |Controller 8041 SPACE SERVO
ROM/RAM DRIVE
FACE /0
RIBBON FEED RIBBON
FEED
DRIVE MAGNET
. LINE FEED DRIVE
8041
ROM/RAM
/0
SHIFT DRIVE il
MAGNET
INTERFACE PRINTER MOTOR & MAGNET MOTOR &
CONTROL SEQUENCE CONTROL DRIVE MAGNET




3. INTERFACE CONTROL

3-1. Input/Output Pin Signals

R a
DATA1

DATA 2
DATA 3
DATA 4

DATA S
DATA 6

DATA7
DATA 8

PRINTER TRS-80

* Ground not shown,

Figure 3-2. Input Pin Signals

Description of Each Input Signal:
DATA LINES (DATA 1 — DATA 8}

Eight inputs provide information for printing. The printer will ignore any invalid code applied.

STROBE

This is a sampling signal for data lines, providing instruction signals for printing.

—18—



BUSY =
OUT OF PAPER
®
PRINTER BUSY TRS-80
'ACK
FAULT
— -y
D .

* Ground not shown.
Figure 3-3. Output Print Signals

Description of Each Output Signal:

BUSY

Busy conditions: Data is in buffer
Initial state
Off line mode
Error state
Ribbon fault
Cover open

" Ready condition: States other then those above

Cover close state

OUT OF PAPER

No function. This line is always 0" signal.

BUSY
This signal is the logical inverse of BUSY.

ACK
This signal indicates Printer is no longer busy.

FAULT
This signal indicates the Printer is in Error state or in Ribbon Fault state.



3-2. Interface Signal Pin Assignments

Pin 18 Pin 1
Pin 36 Pin 19
Pin | Signal Name ‘ Pin Signal Name
1 STROBE L 19 GND
2 DATA 1 .20 GND
3 DATA 2 21 GND
4 DATA 3 ‘ 22 GND
5 | DATA 4 | 23 GND
6 DATAS .24 GND
7 | DATA®G 25 GND
8 DATA 7 26 ‘ GND
9 DATA 8 27 GND
10 ACK 28 GND
11 BUSY 29 GND
12 OUT OF PAPER 30 GND
13 | BUSY 31 N.C.
14 | GND 32 FAULT
15 GND 33 GND
16 | GND 34 N.C.
17 GND 35 N.C.
18 | +5 VDC 36 N.C.

NOTE: e N.C. pins are pulled up to +5 VDC through a 4.7K resistor.
® Pin 18 provides +5 VDC to the TRS-80 (less than 80mA of current).

Table 3-1. Interface Signal Pin Assignments.

—20—



3-3. Input-Output Interface Timing Considerations

DATA LINE / if
STROBE §s ] —

5§

BUSY

—5,

Figure 3-4. Input-Output Interface Timing Diagram

Ons T < 160ns
1us Ta: < 200ns

_1
VIV



4. PRINTER SEQUENCE CONTROL

This circuit converts data from the interface control sections into directions for each motor and magnet.

|/F CONTROL LATCH uCPU [ SELECTION
8212 8048 HAMMER
CONT. 1/0-]  |—= SPACE
LS 174 8041
RIBBON FEED
Ho:2 LINE FEED
8041 |——= SHIFT

LATCH: Latches data (character, paper feed data, etc.) from the interface control.

CONT: Selects I/0-1 or -2 in accordance with the control from the nCPU.

uCPU: Reads data set in LATCH (8212) and controls each I/O port (/0 ports of wCPU, 1/0-1, 1/0-2) in
accordance with the kind of data. Directions for selection and hammering motions are made
through the I/O port of this xCPU.

I/0-1: Directions for space motion are made at this I/O port.

I/0-2: Directions for ribbon end, line feed and print wheel shift motions are made at this |/O port.

—-22—



4-1. Selection Motor
(1) Ordinary Motions

The timing diagrams for controlling the selection motor are shown below.

SEL CLOCK 1

U U

U

SEL CLOCK 2

SEL DRIVE

UuUubut
T

—

SEL V1 ~SEL V6

—~
# Rotate Direction

SEL REVERSE X

(Seen from Operator's
Side)

A. SELV1 — SELV5

N\ s

These signals make up the speed indicator (Vn) to the selection motor.
Speed indicator (Vn) changes, as shown below, in accordance with the moving value
(number of clocks) of the selection motor.

Speed
Indicator

(Vn)

64

39 ¢lock 2 0O

The speed indicator (Vn) is set by SELV1 — SELV5 in binary values.

—23—



SEL CLOCK1, SEL CLOCK2

SEL CLOCK1: Timing for counting selection motor sensor signals; 1 clock per step.
(Deactivation is valid.)

SEL CLOCK2: SEL DRIVE is changed to “HIGH" level by deactivation of the final clock.

SEL REVERSE

Directs rotating direction of the selection motor.

“HIGH" — Forward direction (clockwise as viewed from the operator)

“LOW" — Backward direction (counterclockwise as viewed from the operator)

SEL DRIVE

Selection motor drive signal; “LOW"' level is in motion.

SEL HOME

The selection motor home position signal is produced 4 steps before the mechanical

home position of the print wheel when it is turned in the forward direction (clockwise).

Ordinary motions of selection motor:

The present position is stored and a comparison is made with the print wheel position to

be reached. The rotating direction and number of steps are computed to turn the motor in

the shortest direction. SEL REVERSE and SELV1 — SELV5 are set and the motor is

caused to run by SEL DRIVE.

—24~



(2) Clock Detection and Reset During Motion.

Selection error

SEL CLOCK 1 l_l |_| U J

SEL DRIVE —_— \
SERVO HOLD Detection Period \
\ /
SEL CHECK ,; j
{8048-P23) \] '.
\
RESET ) \\
\ /
L — | I"J
RESTORE (I/F) / .'
5 Il
“.
i
\.
(RESET TIMER) ; \

Detection Period: 20 mS

A. It is judged as an error when SEL CLOCK1 does not arrive in the state where SEL DRIVE
is of “"LOW" level. Detection occurs for 20 ms after deactivation of a clock.

B. When an error has been detected, SEL DRIVE is changed to “"HIGH" level, the motor’s ex-
citation is discontinued. SEL CHECK is changed to “LOW" level, SERVO HOLD is changed
to “LOW" level, and I/F's CHECK is changed to “‘LOW" level.

C. SEL CHECK is changed to “HIGH" level by deactivation of I/F's RESTORE, and after time-
out of the reset timer, RESET and SERVO HOLD are also changed to “HIGH" levels.

D. After completion of reset, the printer will make a restore motion.

E. If no SEL CLOCK1 comes from the beginning, detection is made for 20 ms from deac-
tivation of SEL DRIVE, and it is considered as a error.

—265—



g and Reset During

Ll
w

e
—w

SEL CLOCK 1 |_| U

secctockz | | IR
\ |

A Normal Stop |

SEL CHECK '
) \

SERVO HOLD

RESET |

RESTORE (I/F)

{(RESET TIMER)

\\.h_._.__a/

A.  An error is detected when SEL CLOCK1 occurs three times after SEL DRIVE was changed
from “LOW" level to “HIGH" level (stop).

B. SEL CHECK is changed to “LOW" level by deactivation of the third SEL CLOCK1 in the
state where SEL DRIVE is of “HIGH" level. Also, I/F's CHECK and SERVO HOLD are
changed to “LOW?" level and motor’s excitation is discontinued.

C. SEL CHECK is changed to "HIGH" level by deactivation of I/F's RESTORE, and after time-
out of the reset timer, RESET and SERVO HOLD are changed to “HIGH" level.

D. After completion of reset, the printer makes a restore motion.

—26—



(4) Restore Motion

SEL HOME siai

i
SEL CLOCK 1 _l—"‘ U u IEI IE’ ITI lal

seoce _[ | UUUUUUL L

SEL DRIVE

SEL REVERSE
V10 fixed Speed Control

SELV1~SELVS

A. The print wheel starts rotating in the forward direction at a fixed speed when SEL RE-
VERSE is set in “LOW"' level, SELV1 ~— SELV5 are set at speed indicator V10, and SEL
DRIVE is set in “LOW' level.

B. When SEL HOME is detected, four steps are made in the forward direction, and the motor
then stops.

C. The restore motion ends with this position as the home position.

—-27—



(5) Monitoring of Restore Error

SEL HOME
SEL DRIVE
|
. | Detection Period
SEL CHECK
Y
SERVO HOLD )

RESET /

Detection Period: 400 mS

A. An error is detected when SEL HOME does not occur for 400 ms after deactivation of
SEL DRIVE in a restore motion.

B. SEL CHECK is changed to "LOW" level by time monitoring. SERVO HOLD is also changed
to “LOW" level and excitation of the motor is discontinued.

C. SEL CHECK is changed to “HIGH" level by deactivation of RESET, and SERVO HOLD is
changed to “HIGH" level by activation of RESET.

D. Monitoring of time of ordinary motion is made after detection of SEL HOME.

—-28—



4-2. Space Motor
(1)  Ordinary Motions
The timing diagrams for controlling the space motor are shown below.

SP CLOCK 1 L i J J LI I_I U |_| L
SP CLOCK 2 __—U—I_I I_l |_| U l_| U |_| ?__

SPDRIVE | \
[_)irection of TAB
>
SP REVERSE )
v
Speed Control Direction of CR
SPV1~SP V5 ) e

A. SPV1 — SPV5
SPV1 ~ SPV5 are signals which make speed indicator (Vn) to the space motor.

Speed indicator (Vn) changes, as shown below, in accordance with the moving value
(number of clocks) of the space motor.

Spped
Indicator

(Vn)

128 63 20
Clock

The speed indicator (Vn) is set by SPV1 ~ SPV5 in binary values.
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SP CLOCK1, SP CLOCK2

SP CLOCK1: Timing for counting space motor sensor signals; 2 clock per step (1/120").
(Deactivation is valid.)

SP CLOCK2: SP DRIVE is changed to “HIGH" level by deactivation of the final clock.

SP REVERSE

Dictates rotating direction of the space motor.

“HIGH"” — Forward direction (toward TAB)

“LOW" — Backward direction (toward CR)

SP DRIVE

Space motor drive signal; “LOW'’ level is in motion.

Ordinary motions of space motor

SP REVERSE and SPV1 — SPV5 are controlled by the number of steps and the direction

to be moved. The motor is caused to operate by SP DRIVE.
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(2)

Clock Detection and Reset During Motion

SP QLOCK 1 U U J

SP DRIVE
. Detection Period
SP CHECK )
(8041-P26)
(IC 13) (
SERVO HOLD \
{
/ (
RESET \
- T/
RESTORE (I/F) )
X
(RESET TIMER) ) \\

Detection Period: 80 mS

A. Judgement is made as an error when 'SP CLOCK1 does not arrive in the state where SP
DRIVE is “LOW".

Detection occurs for 80 ms after deactivation of a clock.

B. When an error has been detected, SP CHECK is changed to “LOW", SP DRIVE is
changed to “HIGH”, SERVO HOLD is changed to “LOW", and excitation of the motor is
discontinued. I/F's CHECK is also changed to “LOW".

C. SP CHECK is changed to”HIGH" by deactivation of I/F's RESTORE. RESET and SERVO

D. After completion of reset, the printer will make a restore motion.

If no SP CLOCK1 comes from the beginning, detection is made for 80 ms after deactiva-

tion of SP DRIVE and judgement is made as error.

m
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{3) Clock Detection and Reset During Suspension of Motion

v @ @

seoss [ U | D@
ooz [ [ L1 u/

SP DRIVE

4 Normal Stop \

SP CHECK \

S L

SERVO HOLD

RESET

RESTORE(I/F)

/“‘_—___""“‘lh.. —_— -~

(RESET TIMER)

A. An error is detected when SP CLOCK1 occurs three times after SP DRIVE was changed
from “LOW" to”HIGH" (stop).

B. SP CHECK is changed to “LOW" by deactivation of the third SP CLOCK1 in the state
where SP DRIVE is of a “HIGH"" level.
I/F's CHECK and SERVO HOLD are changed to “LOW" and excitation of the motor is dis-
continued.

C. 'SP CHECK is changed to a “HIGH” level by deactivation of I/F's RESTORE, and after
time-up of the reset timer, RESET and SERVO HOLD are also changed to “HIGH".

D. After completion of reset, the printer will make a restore motion.

.



(4) Restore Motions
1)  First motion

SP CLOCK 1 U U |_| |_| U U J
sPcLock2 | |__| |_| U |_| |_| I_l

SP DRIVE

SP REVERSE = g0ms, —d

V10 fixed

SP V1 ~SP V5§

A. 'SP REVERSE is changed to “LOW", SPV1 ~ SPV5 are set at speed V10, and SP DRIVE
is changed to “LOW".
The carriage moves backward (CR direction) at a fixed speed and collides against the left
end.

B. Time monitoring of 40 ms is made after deactivation of the final clock. If no clock ap-
pears during this period, SP REVERSE is changed to “HIGH" and a transition is made to
the second motion.
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2) Second motion

SP_CLOCK_Z_LJUUUI_IUUUU

SP DRIVE

SP CLOCK 1 —U‘___U U g |_5J u |_3_| Ll |-1J IHI

SP REVERSE

Speed Control

SP V1 ~SPV5

The carriage moves forward (TAB direction) 21 clock and then stops after speed indicator
control.

The restore motion ends with this position as the home position.

C. If the carriage is located at the left end from the beginning, the second motion only is
performed.

@



(5) Detection of Restore Error

SP CLOCK 1

SP DRIVE \

SP REVERSE

fe————  80mS 4—|

SP CHECK

hY
|
SERVO HOLD ‘ R

L/
RESET / K

A.  An error is detected if no SP CLOCK1 occurs for 80 ms after SP REVERSE is changed
from “LOW" to “"HIGH" in the second restore motion.

B. After detection, SP CHECK is changed to “LOW", SP DRIVE is changed to “HIGH", SER-
VO HOLD is changed to “"LOW", and excitation of the motor is discontinued.

C. 'SP CHECK is changed to “HIGH" by deactivation of RESET, and SERVO HOLD is changed
to “HIGH" by activation of RESET.

D. Clock monitoring of ordinary motion is made after detection of SP CLOCK1.
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4-3. Line Feed Motor
The line feed motor is a pulse motor. Its functions are line feed in a forward direction and line feed
in a backward direction.
(1) LF direction (forward)

L | | [
l |
I I I e e N B
5ms 5 ms 5 ms 5ms 5ms 5m 5m

(a} LF®A and LF$B phase switching cycle is 5 m-sec between them.
(b) The line feed motor is controlled with switching made between ¢bA and ¢B.

LF ¢B {OUT)

LF oA (OUT) _‘

5 ms

Figure 3-5. LF Output Waveforms

(2) BLF direction {backward)

LF ¢A (OUT) _—J [_ |
LF ¢B (OUT) __I E [ L

(@) LF¢A and LF$B phase switching cycle is 5 m-sec between them.

Figure 3-6. BLF Output Waveforms

4-4, Ribbon Feed Magnet
A rotary magnet is used as the ribbon feed magnet.
The rotating direction is fixed (counterclockwise).

RIBBON FEED

1 STEP

e — 18 ms —

(a) The standard number of steps of the ribbon feed magnet per character is 1. It is 6 only for
underline and double underline.
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4-5. Hammer Magnet
The hammer magnet is controlled.

Drive Time

-

HAM u

The drive time of the hammer magnet is controlled by the impression switch setting (3 positions)
and by the character on the print wheel. See Table 3-1.

T

IMP IMPH(IN) L H H
Sw IMPL(IN) H H L DRIVE TIME
STATE (H) M) L)
&
HAM/ 8 Long drive time
HAM 6 (5) 6) N\
HAM 5 @) ® ®)
IMPRESSION HAM 4 3 @ )
LEVEL
HAM 3 @ ® @
HAM 2 Q) @ €)
HAM 1 ® @ i1
HAM 0 @ @ o) 1) Short drive time

Table 3-1. Hammer Magnet Drive Times

IMPRESSION
SW

=¥



4-6. Shift Magnet

Two shift magnets, upper and lower, are used for shifting the print wheel up or down. Drive current
is supplied with the SHIFT DRIVE signal (see Figure 3-7), and after switching of the magnet is
made, a hold current is fed with the SHIFT LOWER signal.

SHIFTDRIVE | | ff | [
n | | -

‘ 30 ms | ‘ 30 ms |

SHIFT LOWER ,

)
e B

UPPER LOWER

Figure 3-7. Shift Magnet Timing Diagram

4-7. Others
(1) Reset sequence

e I To inform of no failure on power sources.

MANUAL RESET

RESET _—_J (‘_Ji

RESTORE (IF) \l |
(RESET TIMER) I I | I

Figure 3-8. Power Monitoring Timing Diagram

(2) Ribbon End

RIBBON END ﬁ
Ribbon end mark

signal from photo
SeNsor.

o J
v v
Effective field Detection field of
of Ribbon Feeding Ribbon End
(3) Auto Feed
AUTO FEED
Paper set (manual) Paper feed (auto)
Pull the Auto Return the Auto
Feed Lever. Feed Lever.
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5. MOTOR AND MAGNET DRIVE

This circuit block converts designated motion directions into analog signals to operate each motor and

magnet.
Printer Sequence .
Control

O Selection/Space Servo Drive

Selection & Space
Servo Drive

Line Feed
Drive

Ribbon Feed
Hammer Shift
Magnet Drive

Motor & Magnet

Motion directions are converted into motor drive signals which cause the print wheel selection and the

space motors to operate.

QO Line Feed Drive

Line feed motion directions are converted into a pulse motor drive signal causing the motor to operate.

Ribbon Feed/Hammer/Shift Magnet Drive

Ribbon feed/hammer/shift motion directions are converted into magnet drive signals which cause the

magnets to operate.
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5-1. Selection/Space Servo Drive
(1) Photo Sensors and Amplifiers
A. Structure

Selection Mator

Encoder Cover
o~

Sensor board

p=

= =
9] q:’ ™ - Encoder”
| J

1
|
|J 1

Photo~
Diode

.
]S]

MASK Led

Figure 3-9. Exploded view of sensor for selection motor

The sensor for the selection motor is composed of the parts shown in Figure 3-9. The Photo diode
of this sensor is equipped with four photo sensing elements.

1 — Si f
RIS St wevstan provided with 90° phase difference
2 Phase B — Sine waveform
3 Clear — Temperature compensation
4 HOME — Home position

The output waveforms of Phase A, Phase B and HOME are as follows.

Home
Phase A p— Output of Phase A and Phase B
| 30 ~50mV

. '

!7.5\/
15V |- — = (GND)

7.5V “TPhase B

(P-P 15V) l

The sensor for the space motor is identical to that described above with the exception of the out-
put waveform HOME, which is not used.
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Outputs of photo sensing elements
The outputs of photo sensing elements vary by the quantity of light received from the
LED.

The output waveforms are changed to sine waveforms by means of a slotted mask.

Phase A =

AN

Phase B = I

|
- = |

90°

Figure 3-10. Output Waveforms of Photo Element

The sine waveforms of the photo sensing element outputs are used for monitoring the
rotation angle and speed.

e LN LN

and

Phase B | | \ﬂ ]
| ! |

Deceleration = Motor speed = Accelerating of speed

Figure 3-11. Motor Speed Change on Waveforms

The waveforms of Phase A and Phase B become as shown in Figure 3-11 when the
motor speed changes.



Phase A

Phase B

. Counterclockwise: Leftward SEL - Clockwise: Rightward
Stop position Space — = CR = Stop position  Space TAB
Selection = Counterclockwise Selection — Clockwise as viewed
as viewed from from the operator

the operator

Figure 3-12. Effects of Motor Rotation on Photo Sensor Waveforms

The 90° phase difference between Phase A and Phase B is reversed by the direction of
rotation of the motor. See Figure 3-12.
Each photo sensing elements output is 30 — 50 milivolts. This output is amplified and
then used as the controlling signal for the analog circuit.

SENSOR BOARD

‘ PRE AMP MAIN AMP
(LED)
= 3 o—> =
b ; |~
PHOTO
R ‘ PRE AMP MAIN AMP

SP A

sp Sr"&:\ o ll> I|> o

Figure 3-13. Amplification of Photo Sensor Output

Each photo diode's output is amplified by a pre-amplifier and is then further amplified

with a main amplifier.
The output waveform of a main amplifier is as follows for both selection and space.

" Reference
-

—

156V
7.5V

a8 l_ll_ -

R

P.P 15V (+7.5V to the reference)
Figure 3-14. Main Amplifier Waveforms
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C. Compensation of outputs
1) Temperature compensation
The outputs of photo sensing elements are reduced when temperature rises. When
this reduction occurs amplifier outputs are also reduced and servo control is adver-
sely affected.
Temperature compensation prevents this reduction of the photo sensing element
outputs and keeps these outputs at a fixed level.

Outputs of photo sensing elements include a clear output (dummy) besides the
Phase A and Phase B outputs. When photo sensing element outputs of Phase A and
Phase B are reduced, the photo sensing element output of clear is also reduced. The
curve of the clear output is considered to be the same as those of Phase A and
Phase B.

When the LED efficiency drops, the current fed to the LED is increased in cor-
respondence to the drop in efficiency, and thus outputs of photo sensing elements
of Phase A and Phase B are kept fixed. See Figure 3-15.

LED efficiency — (efficiency drop) — increase of LED current — increase of light
emission of LED.

Qutputs of A and B Phase

/
| -
Current Photo _/ Lg[l)..ED c.urrent
effeciency . . o efficiency
sensing i e
element
output
(V)

—= Temperature (t}

Figure 3-15. Temperature Compensation

The temperature compensation circuits are located on the power board. Sensors and
amplifiers of the same type are used for selection and space.



(2) Servo motor control

Control of the two DC servo motors is identical; however, this control is illustrated and de-
scribed below using the selection motor as the example.
A. Speed indicator -X-
The CPU compares the input code with the present print wheel position, and then deter-
mines the number of steps to be moved and the rotating direction. The digital circuits

produce SELV1 ~ SELV5, SEL REVERSE and SEL DRIVE as outputs.

The speed is indicated to the servo motor by SELV1 ~ SELV5. Refer to Figure 3-16.

SELV, ~ Vg —=

SEL DRIVE

RSC -2

Speed
Indicator
1

X

Comparison

SEL HOLD ——=

Drive &

SEL REVERSE

SEL HOME, CLOCK =—

Direction

RSC-1

Composing
Circuit of
Speed
Variation

Timing

Motor
Drive

SELA, B

DC SERVO MOTOR

SENSOR

AMP

Circuit

Figure 3-16. Example of Selection Motor Control



RSC—1 Stabilizing RSC-2
. Power Circuit
W 15
28
SELA» Kl 2?_
2]
e
#T [Bit |20
K1 Setter o REF X
(4] » 21 Al
SELB 13 SELV5&2_,|2' A2
N | ] -
SEL Vi »—3 il
A5
K
]

Figure 3-17. Speed Indicator X

The reference voltage is produced by SELA and SELB, and output X is obtained from
this reference voltage and SELV1 — SELVb. See Figure 3-17.
The bit setter makes adjustment of the reference voltage.

-—————
i

r__J

p—

Figure 3-18. Output X Waveform

The waveform of X shown in Figure 3-18.
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B.

Speed variation -Y-

M
SEL A b——1—w - .s
P 1
RSC-1 =Y
1 3
ey Il>% 3
4442

Figure 3-19. Speed Variation Y

The Y waveform is produced by the circuit shown in Figure 3-19 by using feedback
waveforms SELA and SELB. The produced waveform is compared to two operational
amplifiers and differentiating circuit waveforms in Figure 3-20.

N4

N4
we NN N
VNV

Figure 3-20. Comparison of Y Waveform

The waveform of Y is represented by the bold line.
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C.

S

SEL

s X

EL DRIVE » RSC—2
— e - § — \
REVERSE > : 4 )
L/

— WAy o/o_

Combining X and Y

2 | OUTPUT

Figure 3-21. Combining of X and Y
Waveform X and waveform Y are combined at@in Figure 3-21, and are classified into
two kinds of waveforms, forward and backward, by the operational amplifier.

Selection of forward waveform or backward waveform is made by SEL REVERSE, which
is the signal for directing wheel rotating direction.

X I“i

\
Waveforms are divided (with operational
amplifier) into two kinds after combination
of X and Y waveforms

Waveform a; The direction of rotation is clockwise.
Waveform b; The direction of rotation is counterclock-
wise.

(As viewed from the operator)
Figure 3-22. Combining of Forward and Backward Waveforms

Selection of the waveform is made by switching SEL REVERSE signal.
The direction of rotation of the selection motor is also commanded by this waveform.
—47—



D. Selection motor drive

+15V

Y¥y

SEL HOLDD———"—

RSC-2

@

PG

—-15V
J

=

-

Figure 3-23. Selection Motor Rotation

The waveform selected by SEL REVERSE after combination of waveforms X and Y is
used for selection motor drive.

The rotating direction of the selection motor is determined by the direction of the current
that flows through the motor with PG (power ground) as the common line. See Figure 3-
23.

The selection motor drive current can be turned off by using the SEL HOLD signal.
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E. Feedback clock
It is necessary to feed the rotational position of the servo motor to the CPU during its
motion.
The signals used for this purpose are feedback pulses (clocks).

HOME »—22
W > ﬂ} 24 SEL HOME
SELB »—2 = “B1”
! »——D)—#—‘D 4 SEL CLOCK?2

> [>o 2 SEL CLOCK1

RSC-1

Figure 3-24. Feedback Pulses

SELB waveform and reversed SELB waveform are used for feedback pulses. (SEL

CLOCK1, SEL CLOCK2)

HOME \/
SEL B
B "B’

SELB «g~

SEL CLOCK1

SEL CLOCK2 ,

SEL HOME

Figure 3-25. Feedback Pulses Waveforms
SEL HOME is the signal for detection of the home position. (Used at the occasion of re-

store motion.)
No home signal is used for the space motor.
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F.

SELA b——{ - i

Motor stop

The servo motor stop (detent) mode is as follows. The speed of the selection motor
changes to V1 level at deactivation of the final SELCLOCK1. Refer to Figure 3-26.

RSC—2 12
. lw‘v

SEL DRIVE > MOTOR DRIVE 11 W—=4

13 )
A N | =
\ 14 I 1

— H -

o

o

Figure 3-26. Motor Stop Circuit

OUTPUT

The CPU then changes SEL DRIVE to “HIGH" level at deactivation of SEL CLOCK2, and
stop (detent) mode is produced thereafter. For detent after the stop (detent) mode, SELA
waveform is input to motor drive.

SELA

n/8

In operation mode

Velocity V1

Figure 3-27. Motor Stop Waveforms

Detent mode

The stop mode of the space motor is the same as that of the selection motor.



5-2. Line feed drive
The pulse motor is used as the line-feed motor. This motor can run in either a forward or backward
direction. The direction is changed by switching pulses of LF$A and LF¢B.
The LF$A and LF$B outputs from the digital circuit are input to the LF drive circuit. The motor
runs with the direction of the current fed to the motor coils, LFMA and LFMB. See Section 6, Major
Integrated Circuits, for more information on the LF Drive DV-1405 chip.

(TR, TR, TR, [TR. |

+15V - TR,
LFPA=HIGH |ON OFF| —  —
16 JTR 1 [LEpA=LOW |OFFION ) =] =
[LF$B = HIGH -~ | — | ON OFF]|
12 14 N LF¢B = LOW - | — OFF/ON
LF ¢>A4D— l)
LE 17 TR 2 LFMA
DRIVE |, Ij_ 15V
DV—1405
Ij + 15V ’i
4 _
TR 3
o s
LF ¢B ‘D— ?‘v —|
TR 4 LFMB
7 '\£
"l - 15V
Figure 3-28. LF Drive Circuit
+15V |
| |
LFgA |
—15V
[ +15V
LS
[
LF¢B
| —15V
1 | .

The waveforms shown above
are of foward direction.

Figure 3-29. Output Waveforms
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5-3. Ribbon Feed/Shift/Hammer Drive

Magnets are used for ribbon feed (rotary magnet), print wheel shift, and hammer.
(1) Ribbon feed drive

+15V

SERVO HOLD

RIBBON FEED—ODi-

MAG

A rotary magnet is used for ribbon feed drive. The magnet is driven by current fed from a
transistor in the DV-1403 by means of the RIBBON FEED signal.

(2) Print wheel shift drive

T +5V
r DV-1403 |
b .
SHIFT DHIVE>—<{> 12 { L. Y
) S SHIFT
_ { ( LOW MAG
' SHIFT
_} 9 UPPER MAG
> i -
.l |
L. _ b
.—_—-—_—_.19‘ 14 V
75452 5 =it
6 ———
SHIFT LOWERD—ODA =
4
B 1 -
2 l3 M_
T~J
+5v A L. . |

Two shift magnets (upper and lower) are used for upward and downward shift of the print
wheel.

High power drive current is fed (30V drive) to the magnet by SHIFT DRIVE. The shift arm is
then held by a holding current fed by the SHIFT LOWER signal.



(3) Hammer drive

HA1212

HAMD — 2' I
=

H’\N\,

! 5
L— §%
SERVO HOLD =
___/ [
E3 OP 2
15

+15VH
4, i
KTFH ?é
e 6, &

A OoP1
\\—EW

HAMMER MAG.

16

SPO

TR 2
—15V
8
—————0/0—|

HAM OFF SW A

—15V

HAM causes transistor TR1 to be turned on for the drive time selected by the microprocessor.
Transistor TR2 is also turned ON by HAM input to comparator OP2, then current is fed to the

hammer magnet.

The voltage of the hammer current is detected by operational amplifier OP1, the hammer cur-
rent during hammer drive is compared with the reference voltage of OP2 by means of the
feedback signal of OP2. TR2 controls the hammer current.

HAM DRIVE j

—

A -
?

Iy
7F

TR 1

ON
/\/\/\ " /\/\_
HAMMER CURRENT
OFF

| ore

Figure 3-30. Hammer Magnet Circuit Waveforms



5-4. Voltage Monitor and Servo Hold

2
H15VH > 12 g DLPO + ﬁ D24 bv.taos
5
+15V|_>Tc{ S x = 4[0 9 > SEL HOLD

—15VH

+5V +15VL —15VL

I o LI

> sp HOLD

i 6 b2 +15VL —15VL
~15VL >—9 4 T T
1 467
7YY | 3 , "
73Ti0T3 :D—-o - {> LFA HOLD
, DV-1404
4
B f b8 S LFBHOLD
SERVO
HOLD (servo hold circuit)

(1)

(2)

{Voltage monitor circuit)

Voltage monitor circuit

SPO becames "HIGH" when each voltage rises to the specified level. SPO stands for System
Power On. This signal indicates whether power is supplied to the printer or not. (Indication is
made by lighting of an LED on the control board.)

After Power On, the voltage which rose the latest among +15V, —15V and +5V is detected
and the output is changed to SPO (HIGH).

When the voltage of any system goes beyond the specified range in the Power On state, the
SPO output is changed to "LOW' level. (See Section 6, Major Integrated Circuits, for informa-
tion on the DV-1401)

Servo hold circuit

When the input of 74LS26 becames “LOW", the level on the output side becames "HIGH".
(SP HOLD, SEL HOLD and LF HOLD are drawn in)

When CHECK becomes “LOW’ (detected as an abnormality to the printer), excitation of the
space and selection motors and of the hammer is discontinued.

At the time of power ON, the space, selection and line feed motors and the hammer are not
excited until the logic system is stabilized.

(See Section 6 for information regarding the DV-1404.)



6. MAJOR INTEGRATED CIRCUITS
The majority of integrated circuits (IC’s) used in the printer are of general-purpose. The Large Scale In-
tegration Chips (LSls) for the analog circuits are described in this section.

6-1. HA1212 (HAMMER DRIVE)

(]

|
ORI O

5V ISV RISV I8y, By
R EEDENT 7 P )445\;“ |

DRV 3
+5V .SEN!E

i »

181
SPO
10 H
Vref =
oP2 I ;

w

HSVZ"T + \j
- 15Vy
l
b Bt
Fig. l1l-6-1.

Pin No. Signal Name Description
1 +5V
2 DRV Magnet drive signal
3 M1 Magnet drive (+)
4 +15VH
5 NC
6 SENSE Magnet drive (—)
7 —15VH
8 INH Magnet hold signal
9 GND
10 Vref
11 —15VL
12 +15VL
13 M2 Magnet drive (feedback)
14 NC
15 +15VvV2 Reference voltage
16 SPO System power ON
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DV-1401 (POWER MONITOR)

I DV —1401
0
+ 1 <]+5V
| : : ,
<ot
o ¥
A A 2
2] ‘. OoTz
+15VH ‘r K J;K :
—-ISVI—:i W ¥ )(3)1-3
+|5V|_5 K T
-I5VL6T W
Pin No. Signal Name Description
1 oT. Qutput Terminal 1
2 OT:2 QOutput Terminal 2
3 OTa QOutput Terminal 3
4 GND
5 -+ 15VL -+ 15 Volt Sensing Input
6 —15VL — 15 Volt Sensing Input
7 NC Not Connected
8 NC Not Connected
9 GND
10 GND
1 —15VH — 15 Volt Sensing Input
12 +15VH + 15 Volt Sensing Input
13 GND
14 +5V Supply Voltage
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6-3. DV1403 (MAGNET DRIVER)

l DV 1403

Il
®

+5V

_'()..__'

12 3

q OUT 1(L SHIFT MAG)

IN 1
(LIFT HIGH)

=I5VH

Jl

9

IN 2( )OUT2iH.SHIFT MAG)

A

10
-I15VH

]

4,5

IN3 OUT3 (FEED MAG)

=15VH

L]
ﬁ
= -

Pin No. Signal Name Description

1 +5V

2 IN3 Input Terminal 3

3 NC Not Connected

4 OTa Output Terminal 3 (FEED MAG)
5 OTa Output Terminal 3 (FEED MAG)
6 —15VL

7 NC Not Used

8 IN2 Input Terminal 2

9 OT2 Output Terminal 2 (H.SHIFT MAG)
10 —15VH
11 NC Not Used
12 IN Input Terminal 1
13 OoT: Output Terminal 1 (L. SHIFT MAG)
14 —15VH
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6-4. DV1404 (SERVO HOLD)

' ' ) !
—+1 f X 0UT
K] &7 vout
o l/
IN O &
N,
_ A4
: TGND
Pin No. Signal Name Description
1 +15VL
2 IN Input Terminal 1
3 N-C Not Connected
4 GND
5 N-C Not Connected
6 N-C Not Connected
7 —15VL
8 X OUT X-Signal Output Terminal
9 Y OUT Y-Signal Output Terminal
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6-5. DV-1405 (LF DRIVE)

{ = 1405

| DV
0)

)

f1g)

r3+ [ i
12
AN r‘DWW i ) a2 out

6lA1 OUT

~ zlA.‘i ouT
=15vH

I-I-l!UH ‘TBIIOUT

41B20UT

2l BIouUT

=15VH !

N

.
Lr

BSH

Pin No. Signal Name Description
1 BSH LF MT-B servo hold
2 B3 OUT LF MT-B drive pulse signal (backward)
3 —15VH
4 B1 OUT LF MT-B drive pulse signal (forward)
5 B2 OUT
6 CUR 1
7 B2 IN LF MT-B feedback signal
8 B1IN LF$B pulse signal
9 +15VL
10 PG
11 —15VL
12 A1 IN LFoA pulse signal
13 A2 IN LF MT-A feedback signal
14 A2 QUT
15 +15VH
16 A1 OUT LF MT-A drive pulse signal (forward)
17 A3 OUT LF MT-A drive pulse signal (backward)
18 ASH LF MT-A servo hold
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IV. POWER SUPPLY UNIT

1. GENERAL DESCRIPTION OF THE PRODUCT

1-1. General Description
This power supply unit is a compact and light-weight DC stabilizing power supply which uses a
switching system to drive the DAISY WHEEL PRINTER-410.
Main features:
(1) Allows switching between 100 volt and 200 volt systems via jumper connector.
(2) Three regulated output voltages: +5V, +15V, —15V.

—60—



2. EXTERNAL APPEARANCE

2-1. Dimensions and External Appearance of Universal Power Supply Unit

2-2. External Appearance of Control Board Assembly

DC Power
Terminal

Y=



3. METHOD OF SWITCHING OF EXTERNAL POWER SUPPLY

The external power supply power input can be switched between a 100 volt system and a 200 volt sys-
tem by moving the jumper plug on the PC Board. To use the 100 volt system, place the jumper plug on
the 100V terminals (marked by a“in Figure 4-1). No jumper plug should be on the 200V terminals.
For the 200 volt system, place the jumper plug on the 200V terminals (marked by a"—f\‘_:’_]in Figure 4-1).
No jumper plug should be on the 100V terminals.

200V /240V

loovzsi20V g

Figure 4-1. 100V/200V System Connections
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4. OUTPUT VOLTAGE

4-1. Output Voltage Rating

Power supply +5Vv + 15V —15V
Application Logic Mechanism drive | Mechanism drive
Qutput +5V 5% +15V +=10% | —15V £10%
voltage DC DC DC
Continuous Continuous Continuous
Output rating rating rating
3.3A or less 3.5A or less 3.5A or less
0.2 ~—~ 3.5A 0.1 — 3.5A
Hange.of 08 ~ 3.3A 30% at duty | 30% at duty
load variation
cycle 18 ms cycle 18 ms
Ripple voltage 50mVp-p - —
Noise voltage 100mVp-p 300mVp-p 300mVp-p

Note 1: The above values are applicable to the case where an adjust-
ment has been to 5.05 +0.05 volts under maximum load (with-
in rated load).

4-2. Output Terminal List

Pin No.

W oo ~NdOO; p WM =
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GND
+5V
+5V
GND
—15V
— 15V
GND
+15Vv
+ 15V




4-3. Output DC Power Sequence

ON

OFF

Y 30%

+5V - ‘/

14

10%

/
\

T15VH

0 < t1 < 500 m-sec
0 < t2:< 500 m-sec




5. DESCRIPTION OF CIRCUIT OPERATION

5-1. Block Diagram

0 )
| 0 | ¥
I
Fap &
OVERCUR. | i
RENT PRO
OVERVOLTAGE TECTIVE OVERVOLTAGE
PROTECTIVE CIRCUIT -16 VH +16 VH PROTECTIVE
CIRCUIT SYSTEM SYSTEM CIRCUIT
| } RECTIFY RECTIFY
ING & ING &
+5 V SYSTEM SMOOQTHING SMOOTHING :
RECTIFYING CIRCUIT CIRCUIT
& SMOOTHING
CIRCUIT

40 kH: SWITCHING POWER
CIRCUIT (2-TRANSISTOR
TYPEI

PRIMARY OVERCURRENT
PROTECTIVE CIRCUIT

3||C

Ah

PULSE LENGTH
CONTROL CIRCUIT

PRIMARY RECTIFYING &
SMOOTHING CIRCUIT

RUSH CURRENT
PROTECTIVE CIRCUIT

100/200 V
SWITCHING

FILTER CIRCUIT

[

CIRCUIT

STAND BY DC
STABILIZING POWER
SUPPLY (=12 V)




5-2. Filter Circuit

Fuse
o—0~0 > -0
I L L
SEERCTTY .{Cz
- RLIA

Figure 4-2. Filter Circuit

The common mode noise and normal mode noise that inflow/outflow from/to the AC line are re-
duced by filters L and C.

5-3. Rush Current Protective Circuit

TRA: = Cis H

AV 0
Rq

Figure 4-3. Rush Current Protective Circuit

The rush current generated at the time of Power On is controlled to 20 Amps (standard value) or
less by Ra. Switching operation begins with a signal from the pulse length control circuit. Triac
TRA 1 is turned by the induced voltage from the transformer, and current flows through TRA during
operation in steady state.



5-4.

5-5.

Primary Side Rectifying and smoothing Circuit

100 V system

200 V system

Figure 4-4. Rectifying and Smoothing Circuit (Primary)

Rectification is made by bridge BR2 and smoothing is made by C7 and C10. Double voltage rectifica-
tion is made when 100V is selected by 100V/200V switching circuit.

Primary Side Overcurrent Protective Circuit

Rs

e

1Cy

Figure 4-5. Overcurrent Protective Circuit

Oscillation of the control circuit is stopped when Qs is turned and IC, turned with potential dif-
ference between both ends of Rs detected.
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5-6. 40 kHz Switching Power Circuit (2-transistor type; half-bridge system)

+100 ~ 190V Qs

e

—_

-100~ 190V

Figure 4-6. Switching Power Circuit

DC voltages of two systems, i.e.,, + and —, are converted into 40 kHz switching signals by means
of Qs and Qs.

Q3 base
voltage

Qs base
voltage

Voltage
between

@® and ®

Figure 4-7. Switching Operation

5-7. Secondary Side Rectifying and Smoothing Circuit (+5V, =15V)

3 L.

Ts

Figure 4-8. Rectifying and Smoothing Circuit (Secondary)

The high frequency voltage generated by the switching circuit is stepped down by Ta, rectified by
two diodes and is then smoothed by L and C.
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5-8. Overvoltage Protective Circuit (+ 5V system, + 15V system)

o + o
SCR 7D Operating voltages;
+ BV 6~ TV
+16V 18 ~ 22V
—— DC output
o= + + —0

To control circuit

Figure 4-9. Overvoltage Protective Circuit

Generation of overvoltage in the DC output is prevented by this overvoltage protective circuit. If the
DC output exceeds the standard value, a voltage is generated at the gate of the SCR causing the
rectifier to turn on and send an oscillation stop signal to the control circuitry.

5-9. Overcurrent Protective Circuit (+5V)

= s
& AW Ground line for +5 V

Figure 4-10. Overcurrent Protective Circuit

When an overcurrent is produced due to shorting of the output in the +5V system, is detected by
R:s. The operation point of this circuit is determined by Ras and Rat.
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5-10. Pulse Length Control Circuit
The switching pulse length is controlled by the switching regulator control chip IC2 (uPC1042C).
The pin arrangement and a block diagram of this IC are shown in Figures 4-11 and 4-12.

VIN E 'ld Compensation1
VNI [2 ERYS
Compensation2 [3] ba] GND 2
Compensation3 [a] 3] CB
Int [3] 2] Ca
I [g] ] VeeF
Dead-time Adj. [7] id CT
GND: [g] 9] R

Pin arrangement
(Top View)

Figure 4-11. uPC1042C Pin Arrangement (Top View)

VREF 11 —T——T—— hy
|

i
|
VCC % Rel Voitage Low V Stop t
: 3 T '
I 1 I |
i | ')—‘— 12 Ca
RT » — . e d | z
Ct w—

Dead-time Adj]. 7

I
|
|
|
I
; s L1 Cp
L C AT
T B Angy Lo ‘T/ 'j |
: arem + L1+ GND:
V I s | > Froogr Amg ? 1 . 1
N2 =] 5 INI
)
VIN 1+ ——: i Gl IN
Compensationl 16 li 4 Compensation3
Compensation? —-|L—— 'L——j— 4 GND:

Figure 4-12. 4PC1042C Block Diagram

The output voltage of the +5V system enters IC2 via pin 1, 2 and controls on-duty lengths of pin
13 and pin 12.

Pin 7 specifies the dead time, and its voltage is usually around 1.8V. Although Pin 7's voltage is
+5V immediately after start, it gradually approaches 1.8V by means of Ra2 and Caa.

A slow start is made possible by this provision.
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5-11. Stand-by DC Stabilizing Power Supply

T
— + ——
To transistor
B8R drive circuit
O—

To pulse length
control circutit

Figure 4-13. DC Stabilizing Power Supply

The voltage stepped down by T is rectified and smoothed by BR: and Cs. The voltage then
becomes stabilized by means of Q1 and is supplied to the pulse length control circuit.

The voltage is supplied to the transistor drive circuit through this circuit at the time of power on.
The voltage of + 15VH system is supplied to the transistor drive circuit through D1 during operation
in steady state.
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CIRCUIT DIAGRAM
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7. WAVEFORMS AT VARIOUS POINTS OF THE CIRCUIT DIAGRAM (with input of 120V
AC, 50Hz, with rated load)

Figures in circles represent measuring points marked in the circuit diagram.

(1)  AC input waveform () Rectified waveform of +5V system
4
170v _‘_
18V
1 _

| | |

—=— 25158C —=—|

r=—20msec =

(2)  Waveform after rectification by BR2 (  Output waveform of +5V system
- R T S TS,
RN [
300V 20msec == 50mV /\/\/\I/\

J— _{__L— - 25,1 s8¢ 4-1

@ Between collector and emitter of primary switch- Waveform at pin 7 of IC»
ing transistor Qs

170V —— Susec =
- A s A
1 I
1.5V
1

= 2bus8Cc —~

@ Between pin 3 and pin 4 of high frequency @ Waveform at pin 10 of IC2
transformer T3

— e i
I —
: 12.5usec A
170V —l Jitsec
2V
l_\J ¥
I
]—‘_ 25 usec —

@ Between pin 10 and pin 12 of high frequency Wave form at pin 13 of IC2
transformer T2

—

30V

—— 25u50C —==]

)
J :

1
;—-——?51;5&0 ——-ill




@ Waveform between pin 2 and pin 4 of pulse
transformer T2

25u5s5eC

T

15V

@ Waveform between pin 7 and pin 9 of high
frequency transformer T3

L L
I

|———— 25u56C

@ Rectified waveform of + 15V system

a4av

l——— 25usec A—I

Rectified waveform of — 15V system

.——— 25u5€C —1

41V

1
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V. REPLACEMENT PROCEDURES

1.

REPLACEMENT OF CARRIAGE ASSEMBLY

1-1.

Caonnector
s

Carnage Base Assembly

Removal of the Carriage

1)

2)

3)

4)

5)

Remove the ribbon cartridge and the print
wheel.

Remove the carriage cover.

Disconnect the 3 connectors on the carriage
base.

(Cut the tie wraps.)

Loosen carriage pivot fixing screws on both
sides of the carriage and remove the pivots.
(Use an Allen wrench M3.)

Remove the carriage.

Carriage Cover

Carriage Base Assembly

Figure 5-1. Carriage Removal
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_ Carriage Assembly

<

~
Carrage Base Assembly

Connector

Carniage Base Assembly

Figure 5-2. Carriage Mounting

1-3.
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Mounting the Carriage

1) Place the carriage on the carriage base.

2) Insert the carriage pivots into their places,
fix the carriage by hooks and tighten the
locking screws.

3) Connect connectors on the carriage base.
(Bind the cable with tie wraps.)

4)  Mount the carriage cover.

5) Mount the ribbon cartridge and the print
wheel.

Carriage Base Assembly

Carniage Co«e:l

Checks after replacement

1)  After completion of replacement of the car-
riage, adjust the vertical position of the car-
riage and the selection speed in accordance
with the adjusting procedures in Section VI.

2) Perform printing test for final check.



2. REPLACEMENT OF CARRIAGE BASE
2-1. Removal of the carriage base

| Carriage Base Assembly 1) Remove the carriage in accordance with
} carriage removal procedures in paragraph 1-

\ 1

2) Disconnect the carriage cable after remov-

V-l ) L _ ing the screw and cutting the tie-wrap.
St It (R 3) Loosen the two screws on the fixing plate
WH]W M space shaft.
DU 4) Slide and remove the space shaft from the
oy frame, and remove the carriage base from

the space shaft.

(Do not lose the stoppers, felts, and shims
for adjustment of vertical position of the
carriage base))

Shatt: Space Front

=

Carriage Base Assemnbly

Shatt: Space: Front

% Fixing Plate
\V4

Fixing Plate

A U]
Frame: RH V

Screw

Figure 5-3. Carriage Base Removal

Ny i -



2-2. Mounting the carriage base

1)  Insert the shaft into the frame.

2) Mount the stoppers, felts and shims for adjustment of vertical position of the carriage base.
(RH and LH; 2pcs)

3) Fix the space shaft by means of the fixing plate.

4)  Attach the carriage cable to the carriage base, fix it to the fixing plate and bind it with a tie
wrap.

5) Mount the carriage in accordance with the carriage replacing procedures.

NOTE: After replacement of the carriage base, adjust the vertical position of the carriage base and
the speed in accordance with the adjusting procedures in Section VI.

Shaft: Space: Fromt

Carriage Base Assembly
]

Frame: LH \\ Shaft: Space: Front
Fixing Plate Fixing Plate

__—Carriage Base Assembly

T

oo

Ciamp Plate

Figure 5-4. Carriage Base Mounting
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REPLACEMENT OF THE SPACE WIRE

Removal of the space wire

1)

2)
3)
4)

Remove the carriage assembly in accordance with the carriage assembly replacement pro-
cedures.

Loosen the space wire lock screw (located under the carriage assembly).

Remove the space wire spring from the spring hook and loosen the cam.

Disconnect the space wire by pushing the pulley toward right side.

Side Pulley

Carriage Base Asse mbly

Soing Hook

Figure 5-5. Space Wire Removal
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3-2. Mounting of the space wire

1) Install the space wire through the lower side of the frame and wind it from the bottom side of
the space motor pulley (counterclockwise).

2) After winding the wire five turns, hook it onto the pulley and attach one end of the wire to the
front side of the pulley.

3) Rotate the space motor gear (clockwise) one turn.

4) Hook the space motor spring onto the cam.

5) Move the carriage base leftward to the position where the gear has been rotated by one turn,
and fix the space wire with the space wire fixing screw.

6) Cause the wire to fit by moving the carriage base right and left a number of times.

7)  Mount the carriage assembly in accordance with the replacement procedures.

Pulley. Space Motor

Space Wire
Side Pulley |

]

]
!
2 z ! LY .
amgfr s o EEES==SE =S (EEEERSEFEESIFESSS
o

Five Turns (Counterclockwise)

Pulley: Space Motor

|

T —F
1
Gear: Space Motor

Side Pulley \

Q

Pulley: Space Motor One Turn (Clockwise)

\ Ao B e m—
\ l N \AAAAANNN
ABTRALLALLLRRLAT
ARRTLVLVRVRR LR
.mx:mmx@m 3
e e
RN
T T
=

Space Wire

Fixing Screw

g ] """"\_‘_H‘_
=f . --‘---"""-‘_q_
- — - i | e —_ —
Rf"\\:\“‘i e =

| ~—( (( (177
Spring: Cam: Temion W \

Figure 5-6. Space Wire Mounting
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4. REPLACEMENT OF THE CONTROL BOARD

4-1. Removal of the Control Board
1) Remove the power transistor assembly fixing screws.
2) Remove the PCB fixing screws, turn down the PCB, disconnect all connectors, and remove the
board.

Fixing Screw

|
@ @@@ﬂ

g

i1 JISH 12 ]

Figure 5-7. Control Board Removal
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4-2. Mounting the Control Board
1) Attach all connectors to the PCB and fix the Board to the frame by tightening the PCB fixing
screws. (Locate the power transistor assembly outside at this occasion from the lower side of
the PCB.)
2) Mount the power transistor assembly to the PCB.
Note: After replacement of the Board, adjust the selection and space speeds in accordance
with the adjusting procedures in section VI.

=

Control Board B '_‘_.,-*"”] s

Fixing Screw

Fixi'ng Screw

Figure 5-8. Control Board Mounting
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b.

REPLACEMENT OF THE POWER SUPPLY UNIT

5-1. Removal of the Power Supply Unit (PSU)

1)

2)

LH

4)

PSU DC output cable

Rear View

N

I
."..'I /:nxmg Screw PS.U. F’ralrectc:rJJw

Remove the Control PC Board in accor-
dance with the Control Board replacement
procedure; however, when removing the
connectors, remove only the Power Supply
DC output cable. (CN 0/7)

Remove the Power Supply fixing screw
from the left-hand side (looking from the
rear) of the unit. Loosen the screw on the
right-hand side of the unit by inserting a
cross-tip screwdriver through the PSU pro-
tector. Do not remove the screw on the
right-hand side.

Remove the AC input cable fixing screw on
the PSU.

Slide the PSU backwards slightly and re-
move it while lifting up on the unit.

Fixing Screw

AC input Cable
rd

FG Cable =

, o

Figure 5-9. PSU Removal
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5-2. Mounting of Power Supply Unit (PSU)

1)
Fixing Screw
~
j 2)
Fixing Screw
3)
AC Input Cable
4)

Rear View

PSU DC outpul cable

Fixing Screw PS.U. pfcbiclni/l/

Attach the AC input cable with the fixing

screws.

Fit the PSU to the tacking screw on the

right-hand side, slide the unit towards the

front and tighten the fixing screws on both

the right-hand side and left-hand side.

Reconnect the PSU DC output cable to the

Control Board.

Mount the PCB in accordance with the Con-

trol Board replacement procedures.

NOTE: Exercise care in the position of the
100/200V select connector at the
time of mounting of the PSU.

RH,

Foang Screw

100V/200V Select Connector

"
Select Connector

100V Series

Figure 5-10. PSU Mounting



6.

REPLACEMENT OF THE SPACE MOTOR

Fixing Screw

Space Motor Assembly

Figure 5-11. Space Motor Replacement

6-2.
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Removal of the space motor

1) Remove the PCB in accordance with the
Control Board replacement procedures.

2) Remove the two space motor fixing screws
and remove the space motor.

Mounting of the space motor

1)  Mount space motor to the frame using the
fixing screws.

2) Attach connectors and mount the PCB in
accordance with the Control Board replace-
ments procedures.

NOTE: After replacement of the motor, adj-
ust the space speed in accordance
with the adjusting procedures in
Section VI.



7.

REPLACEMENT OF LINE FEED MOTOR

7-1.

Line Feed Connector

ljll
I Control Board

Removal of Line Feed Motor

1) Disconnect LF connector from the Control
Board. (CN 0/9) |

2) Remove the E ring fastening the idler gear,
and remove the gear.

3) Remove the two fixing screws and remove
the Line Feed Motor. (Do not miss out the
spacers.)

Figure 5-12. LF Motor Removal



7-2. Mounting of the Line Feed Motor
1)  Mount the line feed motor to the frame
using the two fixing screws.

S 2) Loosen the idler shaft fixing nut, mount the
idler gear to the shaft, and replace the E
ring.
Set the platen. Adjust the position of the
idler gear by moving the shaft in the frame
hole. Tighten the nut so that no backlash is
present in one rotation of the idler gear.
(Make connection while pushing the idler
gear in the direction of the arrow.) Assure
that there is no backlash after final tighten-
ing.
Reconnect the LF connector to the Con-
troller Board.

Line Feed Connector

i\,

_ e ™ -
.. iy,

'
A\ o Platen: Gear []

Line Feed Motor Gear

Idler Gear '
Platen Assembly

Figure 5-13. LF Motor Mounting.



REPLACEMENT OF HAMMER ASSEMBLY

Removal of Hammer Assembly

1) Remove the ribbon cartridge and the print
wheel.

2) Remove the selection motor cover.

3) Remove the selection motor protector.

4) Disconnect the connector (4P) in the car-
riage and remove terminal pins (2 pins for
hammer). (Cut the tie wrap.)

5) Remove the hammer protector.

6) Remove the hammer assembly fixing
screws and remove the hammer assembly.

Hammer Assembily
|

Spring Washer

/
{ Fixing Screw

&V

ﬂvi\[/iﬁ// B I

4

b

Figure 5-14. Hammer Ass’y Removal
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8-2. Mounting of Hammer Assembly

1)  Fix the hammer assembly by tightening fix-
ing screws.

2)  Mount the hammer protector.

3) Attach terminal pins to the connector and
connect the connector. (Bind the cable with
a tie wrap.)

4) Mount the selection motor protector.

5)  Mount the selection motor cover.

6) Mount the print wheel and the ribbon
cartridge.

Hammer Assembly

Spring Washer

Fixing Screw

Hammer Protector

Figure 5-15. Hammer Ass’y Mounting
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VL.

ADJUSTMENT PROCEDURES

ADJUSTMENT OF PLATEN GAP

Ribbon guide

Platen gap tool

Figure 6-1.

Copy contral lever

Shaft

0

Figure 6-2.

Copy control lever
Screw for fix

I Shaft

Figure 6-3.

7 (1

Platen gap tool

Figure 6-4.

(Measurement)

® Remove the ribbon cartridge, print wheel and card
holder. Attach a platen gap tool to the platen.
Check if the Platen Gap Tool: 0.96 passes through
the gap between the platen and ribbon guide, and if
the Platen Gap Tool: 1.06 does not pass the gap.

(Adjustment)

® Place the platen gap tool at the center of the platen.
Loosen the copy control lever lock screw (See Figure
6-3) and make adjustment by moving the lever back
and forth.

(Notes)

® Set the copy control lever in the foremost position.
(See Figure 6-2.)

® Take measurement and adjustment at the center of
the platen.

® Measure and adjustment right hand and left hand rib-
bon guides together. One or both should be in this
position.
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VERTICAL ADJUSTMENT OF THE CARRIAGE

(Measurement)

® Cause the printer to print all characters (by the self
test mode).

® Printed characters should be free from light and
shade between upper side and lower side.

==

Adjustment shim

(Adjustment)

® Loosen the cam shaft lock screws and make an ad-
justment by inserting or extracting adjust shims as
described below. Make the adjustment at the right-
or left-hand frame, see Figure 6-5.

® Remove one adjust shim if the upper side is lighter.

® Add one adjust shim if the lower side is lighter.

Screw for fix Cam: Shaft

Adjust shim

{Frame: Right}

{Frame: Left)

Figure 6-5.
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3. ADJUSTMENT OF BACKLASH OF LINE FEED MOTOR

(Measurement)
® Take the measurement with the power switch in the
OFF position.
Gear: Idler: LF R ® Fix the platen with one hand while rotating the drive
e gear back and forth with the other and check the
backlash. See Figure 6-6. (Take the measurement at
both part A and part B.)
® Rotate the platen by one return and there should be
a point at which there is no backlash.

(Adjustment)

® | oosen the line feed gear idler fixing screw, force the
gear away from the dirction of the arrow in Figure 6-
6, and tighten the fixing screw with a spanner and a

\:ﬂ:) slot screwdriver.

With backlash Without backlash

Figure 6-6.
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4,

SPEED ADJUSTMENT OF SELECTION AND SPACE MOTOR

Bit setter
| CNO/1

=

?

el

=) —

sop,
S e

To SEL/SP speed tester

Bit setter: Cover
'

5-1. Adjustment Using SEL/SP Speed Tester

(Measurement)

® Connect the connector to CN 0/11 of the control
board for connection to the SEL/SP speed tester.

® Turn ON the power for the printer.

® Set the SEL/SP select switch of the tester in SEL
position.

® Set bit set switches BS1/5 to 4/8 of the tester as
matched with bit setter BS1 to 4 on the control
board.

® Turn ON the test switch for the tester. (The printer
makes 180° selection 18 times, “H” printing 136
times, restores and then stops.)

® The result is satisfactory if tester's OK lamp flickers.
If NG lamp flickes, adjustment is required. (In the
case of NG, memorize the lamp conditions of BS1/5
to 4/8.)

® Next, set tester's bit set switches BS1/5 to 4/8 as
matched with BS5 to 8 on the control board.

® Turn the SEL/SP select switch of the tester to SP
position

® The result is satisfactory if tester's OK lamp flickers.
If NG lamp flickers, adjustment is required.

(Note)

® Do not connect or disconnect tester's connector in
the state where the power for the printer is ON.

® Check on SEL side and SP side may be made in any
order.

(Adjustment)

e |f NG lamp flickers as a result of the measurement
described above, attach a short pin to bit setter BS1
to 8 in correspondence to the lit lamp out of those
for BS1/5 to 4/8.

® Take measurement once again and assure that the
OK lamp flickers.
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5-2. Adjustment Using Synchroscope

Speed adjustment of selection and space motor

1 GND (synchroscope)

2 TEST CHA ....... SEL DRIVE (Pin 4 of CN 0/11)
3 +5V CN 0/11 CHB 3 s - SP DRIVE (Pin 5 of CN 0/11)
4 SEL DRIVE |[. GND....... GND (Pin 1 of CN 0/11)

5 SP DRIVE

Selection motor
The standard value of the speed is as follows in the state where the print wheel is rotated
by 180°.

SEL DRIVE L [ 1 T1=430+06msec

’__ T1 a (at the normal temperature)
|

Space motor
The standard value of the speed is as follows in 12/120" space continuous motions.

SP DRIVE m 12/120" space X 136 mean time

}-—T1—=l T1 = 27.0 = 0.6 msec
I (at the normal temperature)

Bit setter

The bit setter on the control board is as shown below.

Bit setter

-loulmla! lololslo BS1-BS4: Used for speed adjustment of selection motor.
QBB |@B|B| B @\ @l 8 BS5-BS8: Used for speed adjustment space motor.

Turn on the test switch and measure the waveform at beginning of test print (wheel 180° ro-
tation and “H’" continuous printing). If the measured value does not satisfy the standard value,
remove short pins of bit setter and carry out the following adjustment.

Adjustment: Remove short pins and measure the

msec (typ)
SEL BS1 0.92 WG
BS2 184 Ex) Measured value: 55.5 msec
BS3 368 Standard value: 43.0 msec 0.6
BS4 736 555 — 43.0 = 12.5 msec
BSS 067 = 736 + 368 + 1.84 = 1288
BS6 134 (BS4) (BS3) (BS2)
BS7 2.68
BSS 5 36 ® Attach short pins to bit setter BS2, 3 and 4. Take

When short pin are attached, time
values are reduced by values indi-

measurement once again, and it is judged as satis-
factory if the standard value is satisfied. Carry out
adjustment for the space motor in the same manner.

cated above.
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VIil. TROUBLESHOOTING

FAULTS AT POWER-ON (RESTORE) TIME
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FAULTS IN OPERATION
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VIil. PRINTED CIRCUIT BOARD

Control Board Ass’'y 1 (Top View) First 2,500 units only.
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500 units only.
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Control Board Ass'y 2 (Top View) 2,501st unit and on.
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Power Supply Board Ass’'y 1 (Top View) First 8,000 units only.
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Power Supply Board Ass'y 2 (Top View) 8,001 unit and on.
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IX. WIRING DIAGRAM
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12—



_ (13S 1 $24 001) 8 ¥ €W - MAWIS|  BOL
¢ £SLLLUMD _ (L3S 1'SDd 00L) YL X EN M3IHDS| <Ol
4 TOELEOR0 (13S 1/50d 001) 9 X EW

* %207 HLIM MIHDS SdfliHd - HIHSYM | 901
9 B900£0960 SERLOMY (135 1524 001) 9 % EW : M3¥IS|  SOL
’ OMRAELED (13S 1'$9d 001)
L J0E000ZTLO SE003IHY WINE © ONINIYLIY @ ONIH oL
_ (135 1'S2d 001)
i BO900EZEO LLYZAHY 9 ¥ €N - AVY3IH ANNS SdiliHg - M3YOs col
(13S 1/S2d 001)
8 80900ELEQ ZBEZARY 9 x EW " dV3H Nvd SdiliHd : M3HIS Lot
t | zzoziwes 141 ONMdS | 20
L vyEzLYLE 08EY- LUV OVIN AMVLOH ' H3ADD | E£20
L ZYEZLvLS LOLG-AY 334 NOE8IH © BONY ZzZo
L EVEZLYLB 98¢ 1-OHY ONM I 120
(A.SSV I18VHIVAIH-NON|
\ 0EEZLYLS 18EY- LUy ATBAISSY LIHOIVH 020
(A.SSY 318YHIVdIH-NON|
L SYEZLVLE 6SP0-YHY 4'H . ATEWISSY HY3ID JAIMG 610
! 9zLLLvL Z8EY- LY Hv3Y  MILHOdNS | 810
' 820zLYL8 88 1IHY 318Y0 WIWYYD © AV £10
] 620ZLvL8 LB8LL-IHY dWV1D - 3LVd g10
z v00ZLYL8 (8SL-BHY 30IN9 YYD - ONIMAS | §10
I LoozZLvL8 €8EP- LHY | JOND advd ¢ LINIvHE vi0
{ LEOLLYLB LLTBXV MOSN3S OLOHd - ATBWISSY 8d|  £10
z 6ZILLbL8 684 L-OHY 1134 zLo
L 6ELLLYLE v8EY- LUV 1 HIA0D 1134|110
l 8ElLLYLE SBEY- 1HY ¥iHIA0D 1734|  0L0
z £0zzLvLs L6LL-OHY IDAMLEYD HIdWYA | 600
| v10ZLvL8 061 L-OHY dWY1D 3IM | 80O
L S002LvL8 98EY- LHY ATBNISSY L3S JOVIEYD S NOOH | £00
t £L0ZLvL8 885L-8YY 13S 3OVIYYD - ONINS | 900
L L0zzLyL8 €64 1-DHY ¥ 390MINYD S dWYID | SO0
L 002ZLvL8 Z6L1-0HY 10 390MIMYD C dWYTD | $00
L £€02L VL8 (8ED- 14V IMYYD  INVHS | €00
L ovEzZLYLY z6cv-Luv | A8W3SSY 0334 NOgalM | Z00
L L£0ZLYL8 ATBWISSY 3SVE 30VIMYD | 100
ALD| O v | NOLLY201 sH NOILdINISIa ‘ON 43

AT8IN3SSY 3SVE 3DVIHHVYD

-113-




CARRIAGE ASSEMBLY

—114—




(135S 1/S2d 00L) € X EW

z 30£00£550 69VZAHY © 135 SS3I1Av3H NOOVXIH - MIWIS| oL
L 80£0001£0 SZZLAHY | (135 1/S2d 00L) £W - NOOWX3H: INN| 901
1 0E€00EQLO 8798AHY (L3S L/S2d Q0L ONIHAS © HIHSYM S0l
1 8010£0560 9L vz aHY (L3S 1'SDd 001) OL X €W : M3HDS|  €OL
z 88111080 (13S 1/S2d 001} 9 X EA - M3WDS|  zoL
z 10Z11080 (L3S 1 S24 001} ¥ X § ZW - MIHDS Lot
N 621ZL0L8 14370 3LV1d C HIAOD|  SLO
L 8Z\ZLYL8 LHOIH © 31V1d © HIAOD| Lo
L 9059/b18 7887-MV ATBW3SSY T18YD JOVINEYD €10
L BELYSYLE 06Eb- LY AMGNISSY HIQTOH GHYD | ZLO
z 110ZLvL8 BEEY- LUV LOAId - NId )
L SZIZLhL8 88y LMY L3NOVHE © H3ddOLS| 010
z 0lLZLYL8 685L-GHY L4IHS | ONIMdS| 600
L Z10ZLvL8 L6L1-IHY %207 39videvd | 800
L LLLZLpLs 96LL-DHY dO1S  ¥YTIOD |  L00
\ oLLZLYLS §6L1-OHY HOLJ3108d 133HM | 900
z 9Z1ZLYL8 Y6LL-IHY ¥3ddOLS NosgM | 500
(A.SSV 318VHIVJIIH-NON)
L 009ZLbL8 LEEY-LHY ATANISSY HANWVH | 00
L 0E1ZLYL8 LEOS-XXV ATBW3SSY B8NS 3OVINEYD | £00
| 020ZLbL8 Y6EY-LHY ¥IA0D HOLOW|  zoo
L 1Z0ZLYL8 £6£ Y- LUV IOVIHEYD © HIADD 100
ALp| BIGWNON LHVd | yh) ynhq gy NOILdINIS3a ‘ON 43

HIHNLIVINNYWW

AT8WISSY 3DVIHHVYD

=916~



PCB ASSEMBLY

-116—



LLvriLolL J3369 LONY W NOBHVYD - Mb/L 65 T10LY SEY
1 E8LvLLI9L W4 NOBHVYD - M/ L .G = 11381 YEH
L L961ZzZ91l 3JIBETIONY W VL3N ML L= TTNGE L £EH _
L ZSLpLLglL 23380Z0ONV W4 NOBHYD * MP/L 65 TiNG L ZEY
1 colvliol 23396 LONY W NOBHYD : Mb/ L S5 TINL LeY [
L ZoLpLLal 23396 LONY W4 NOBHYD ©~ ML G5 TINL 0gY
I ZoLvLLgl J3396LONY Wi NOBHYD * Mp/L %65 UL 624
L ZoLyLLI9L 23396 1 ONY WTId NOBHYD © Mp/L G = TIdL 8zH _
L ZoLlvilal 23396 L ONY W4 NOEHYD © Mp/L 65 TINL LZH |
L Zolvi19l 23396 LONY W4 NOSHYD @ Mb/L 8% TIdL 9ZH
I ZoLrLLOlL 23396 LONY W4 NOBHYD ~ Mp L G+ TINL SZH
I ZOoLvL19l 03396 LONY W4 NOBHYD © ML W6 F TINL vid
L ZOLPLLI9L J3396 LONY W4 NOSHWYD - ML 5.5+ TINL £ZH [
COLwLLOL 23396 L ONY W4 NOBHYD © ML “GF TTNL [AA-]
loLwLLOL D3IIZELONY W4 NOEYYD - M/ | 6% 11001 LZH
8LLZLO9L J3DLETONY W NOBHYD ' MP/L %Z= TINEE 0ZH _
viZyiLolL J233Z0vONY W4 NOBHYD | Mb/L G5 TIN0LZ 6lH _
L ZoLyL L9l J3396 LONY W14 NOBHVD @ Mt/ | %G5 TIXL gy _
L ZSLvLi9L J3399Z0ONY W4 NOBHYD - ME/L G5 TING Y LLH
L Lgari 19l DIIEBLONY W4 NOSHYD - Mb/L WS= 11089 alH
L reLYLLIOL J33LBEONY W4 NOGHYD ° Mb/L ST UMN0SL S1H
L SZBELO9I J3D0EEONY W4 NOBHYD * Mb L w2+ (IMGE 48!
L LLLTLO9L 23096 1 ONY W4 NOEHYD @ Mb L 925 TINL £1H
b GZBELOYL J3D0EEONY W4 NOBHYD © M/ L %ZF (136E ZlH
L vZBELOOL JIDLLEONY W4 NOBHYD © Mb/L %2+ 1INZT LLH |
L 01600091 H2QZ000NY ONIONIM - ML SEF T1Z0 a1 8" |
L 01600091 HOAQZOOONY ONIONIM - ML %EF 1120 BH _
L 00Zr1L19L D33LLOONY Wi NOGHYD - MY/l 6% TI0Z 8H |
L 00ZyLL9lL D33LLOONY Wi NOEHYD - MY/ L “§ = T50Z (H I
L LEE£0008 1 3938V00NY W4 VL3N ML %6 LS oy z 8900E£0960 09vZaHV (L3S L ' SOd 00L) 9% EW M3HIS £01L
¢ 1600091 HHBOLOONY NANIM. - ME L TS0 sy € | 800L0E1E0 OL ¥ EW : Qv3H Nvd SlTHA . Mamds | zol
L ZoLwi19l 03396 LONY W4 NOBHVYD © Mb/L w55 UL vH (13S 1/'S2d 001)
L £18zZ109| 338Z990NY _ ‘SIH I MB/L WLE UNLYZ £H < B0900VLED 96ECAHY 9% PN ' OVIH NYd SdiliHd © MIHIS Lot
1 ZLeviLlol D33LPZONY W4 NOBHVD * M/l S+ TIALY ZH L Z50LLveR 8LEVIHY HOLSISNVHL * H3A0D 00
[ § 18Lvil9l 233 LONV Wld NOBHYD * Mb/L %S= 15081 Ly Z B0S9LvLB L8BZ MV D4-82d ATEWISSY 318v2D So0
SHOLSISIH L DEOLEOLL GBLEV-1HY HIAOD " H3LL3S 119 v00
8 6ZOLEOLL S8LL-OHY F1OV L4333 LHOHS © HIL 135 118 £00
L 8S0LLvLE ANIS LV3H 00
0S0LLYLE 91 Z6-XY AHYO8 T0HLINOD : AT8W3SSY 82d L 0SoLiviB 9LZ6- XY QHYOH T0HINOD © ANaW3SSY 804 LO0
LIGWAN LUvd | yo11vo0n sy NOILI¥DS3a ‘on43u | | ALD| e v | NOLLYD01 sy NOILdI¥OS3a ‘ON 43

(1v2I14.L2373) AHVYO08 T04HLNOD : ATEWISSY 80d (WSINVHO3IN) a4v08d T04LNOD AT8W3SSY 80d

-117-




HIHNLOVANNY N

HIHNLIVANNVYWN

L zeevi Lol W14 NOBHYD | Mb/L 65 TINEE | ELLY t 25912291
8 ZEEPLLOIL W4 NOBHYD - M L "G+ TINEE rANY-] I LLLTL09L 24096 LONY
L ZeEwL 191 W4 NOBHYD * Mb/L %S5 TINEE |  LLLY L POLTL19L 9331LLEONY
| zeEv1 191 W4 NOBHYD : Mb/L “ G5 TINEE | OLLy L 16191191 93320 L ONV
! ZEETPLLOL W4 NOEHYD - ___e_av.__ G4 1INEE 60LH 1 LSilpLLalL J33Z¢ LONY
L ZEEPLLOL W4 NOBHYD ML "G5 TINEE g801LH l LGL9l 19l 2332 % LONY
! ZEEVLLG| W4 NOBHYD * M/ L "S5 TTNEE MO:U_ L LSLeLLOL J33ZP LONY
L zesvlial W4 NOBHYD © Mb/L %G5 UNEE | 901Y L 6£20009 1 I93E6SONY
L CEEPLLOL W4 NOBHYD - MP/L ST (INEE SOlH L BEZOO09| JAD3IEESONY
L ZLvvL Ll 233LvyZONY W4 NOSHYD - MP/L S5 UIAL Y yOLY L £8LyPLLOl

L ZLvvi L9l 2334 vZONY W4 NOBHYD " MYt L 2G4 TIML Y E01LH I ZOEVPLLOL

L Z01pL19L 73396 | ONV WIS NOBHYD | ME/L “6= TINL | ZOLH t Z0Lv119l 23396 LONY
L LGirlL Lol 233Zv LONY WTI4 NOEHYD © M/ L 5+ T10§1 toLd I ZOoLlwL Lol J3396 1 ONY
! ogEVLLOL 933VZEONY W4 NOBHVD © Mb/L WG+ T1EE | 0014 t Zoiviial 13396 1 ONV
L QEEVILOL J33LZEONY W4 NOSHYD  Mb/L "S5 (TEE 664Y L coLpLLal 23396 L ONY
L zosv1 19l Wl NOSHYD © M/ L "G TINE 26y ' 0£562291

i ZoLviLigal 23396 LONY W4 NOSHYD : ML 6 £ TTNL LBY I 0SLvZZal

| Zoipiigt 13396 LONV W4 NOBHYD © Mp/L 6T TINL 96H ' LyZriial

L coLpPLISL 23396 L0ONY W4 NOBHYD C MP L G & 11N S6H L LZtvilal J33SLEONY
L ZoLvl1gL 73396 LONY W4 NOBHYD | Mb L “§F TINL v6H L pibpLLOL J33EZHONY
L L9Gs¥ i L9l 2339, LONY W4 NOEHYD " Mp L ~S% 1109% £6H I ZLvvL LGl 233L PZONY
L \zzwl ot 7336¥ L ONY Wi NOBHYD - My L “ G 1022 Z6H \ zsLviLal 73399Z0NV
| zolpiial 23396 L ONY W4 NOBHYD My L S5 TNt 164 L £8£71091 73099Z0NV
L lEvizZal W TYLIW : MP/L S LT TINEY | 06Y L zzzviLal 23391 ZONY
L 0gLLzZalL W4 v L3 - Mb/L "ol TISLL 68H L POLPLLSI 2331 LEONY
| 19EV1101 33361 SONY Wid NOBHYD ~ Mb’L %G+ (1098 | 884 1 LLr71081 33096 LONV
| (18lv1191 J330% L ONY Wl4 NOBHYD - MY L .6 = 13081 8H L z1zzzzsl

| ¥Z8E1091 5391 LEONY Wi NOBHYD - Mb L ~Z= TiNzz | 98y L zzzviLal 33391 ZONY
L 5ZBE1091 J30EE0NY WTIJ NOGHYD | Mb L2 I1396E | SBH | zivvLial J33LYZONV
i GZBRELOOL J300EEONY W4 NOEHYD " MP 'L 2= 11M6E _ 8Y l £SiviLLat J3IL6TONY
L 84071091 939LEZONY WIS NOBHYD - Mb/ L “ZF TIN6E | £8Y | vLYYLLOL 93IETHONY
L 1oLpLLgL 3332 LONV W4 NOBHVD © M L 5% 11001 z8y 1 Z8LZ1091 J3IIEPZONY
L PEIVLIGL 333£BEONY W4 NOSHYD * Mp L 6= {1081 L8y N LvpLial 333691 ONV
L | zeeziost 93796 10NV W14 NOGHYD  Mp/ L WZE TN 08Y ' Lezattal 243661 ONY
L vLTPLLGL 233Z0V0ONY W4 NOSHYD - Mb L w85 TI1MDLE 644 § 1ZZ91 19l 24360 LONY
L ZO0Lyi gL 23396 LONY W4 NOBHYD © ML 5+ TTXL 8{H L LevrL L9l 23369 1 ONY
L ZSLpi19L 33399Z0NY W3 NOBHYD * Mb L "G F TING'L Ly L LLppLLol 33369 10NV
L 7 ZOoLrtLLoL 23396 LONY | W4 NOEHYD  MP/L G+ TIML 9.4 I LLZalLal J439S LONY
L | zopiio 33396 L ONY WlJ NOBHYD - Mb/ | 6% TINL Seu L 1zzal 191 3436V 1ONY

t..c’ HIBWAN LHVd | ) y507 sy NOILdI¥OS3a ‘on 43y | | ar.o| HIBWON LUV | 6, g507 s

W TVLIN C MP/L S LS TING 9L viY
W4 NOBHVYD © My L 5ZF TIXL £LH
W4 NOBHYD @ Mp/L %G+ (34001 ztY
W4 NOBHYD © MZ/L %ST 110G1 1
W14 NOBHYD © Mb/L %55 11061 oM
W4 NOBHYD @ MZ/L %5+ (1061 894
Wl4 NOBHYD : MP/L %55 11061 894
W4 IVLIW - ML %S5 T1Lr0 Loy
W TVLIW ML %G+ TTLY 0 agy
W14 NOBHYD  MP/L %§F UMN8L |  S9H
W14 NOBHYD | MP/L %ST UNE [ poH
W14 NOBHYD - M/l %G+ UNL |  goH
W4 NOBHYD @ MP/L %G+ TiML _ ZoH
W4 NOBHYD @ Mb/L %G+ TINL | Lod
W4 NOBHYD : M/ L %G5 UL | 09y
W4 TV S ME L WL+ TESE 654
W TVLIA ML LT IS 85y
W4 NOBHVYD @ Mb/ L %G5 10w L6Y
W14 NOBHYD © ME/ L 4§+ (1021 95H
W4 NOBHYD © MP/L %G+ INOLY GGH
Wl NOBHYD | Mb/L %G5 TINL b GH
W14 NOBHYD ~ MP/L %S5 [ING £ £6H
WI4 NOBHYD © Mb/L %25 (INGL z5H
W4 NOBHYD © Mb/L %SF UNZZ LGH
W1ld NOSHYD : Mp/L 26+ 11%001L 05H
Wl NOBHYD © Mb/L %27 15X GrH
W IWLIW D MB/ L LT UL ZZ 8vH
WTI4 NOSHVD : Mb/L w§% UNZ T LY
W4 NOBHYD © MP/ L %G+ TTALD apy
W NOBYYD @ ML G5 TiNGL SbH
W4 NOBHVYD - Mb/ L «G6+ UNOLY poH
WIS NOBHVYD © M/ L 2% (INED £vy
Wl NOBHYD - MP | “§5 T10LY ZvH
W4 NOSHYD © MZ L %65 17042 Lvd
W4 NOSHYD © MZ L 8% 11022 ovH
W14 NOBHYD © Mb'L %S+ U0LY 5EY
W14 NOBHYD © MP L S5 (50Lp 8eY
Wl NOBHYD © MZ/L S+ {1042 LEY
WTI4 NOSHYD - MZ'L “S= {1022 9ty
NOILdINOS3a ‘ON 434

~118-



L £2£09091 dIrro8979V | JIANVHID | AOS G+ 4489 | £9D | 75£09091 dIrN1G1IY JINVHID A0S 0L 4d0S1 929
L 9809091 424250120V | JIWVHID - ASZ <08+ 01 0Z- 110 | 999 v 76£09091 dIrNIS1IV JINVHID © AOS 0L+ 4dOS1 sz
L 8£809091 dH19E€2ZI0V | INITAMOHAATOL : AOOL .z = 42200 | S99 I 6£809091 dIrZZEO 122V JIAVHID © ADS ".08+ O 0Z- 47100 | 22
! £980909( dWFNZEED IV W4 * AOS ©,0L= 4400EE | 99 L 9809091 424290199V JINWYID  ASZ 408+ 01 0Z- 4710 | €2
| 91809091 424260199V JINVHID . ASZ 08+ 01 0Z- 4710 | £99 L 9,/809091 42470122V JINVHID - ASZ .08+ 01 0Z- 410 |  zzD
L 1£809091 dH19Z8970V | 3NITAJOMATO * AOOL “-Z= 440089 | 29D ' 62£0p091 4VIZ792 999V JILATONLD3TE © AOS 47 122
! 9£809091 424250120V JIANVHID | ASZ 08+ O 0Z- 4710 199 | 5601091 d¥IWAZZIIV JILATOHLII3N : AOL WOZ+ 4722 | 02
L 8£80909 dHTDEZZIOV | 3INITAJOHIAIOM : ACOL “Z= 472200 | 099 l 86012091 dVOWS0 1Y JNLATOHLITNI  AQL 10Z= 4701 619
L 6809091 dOrzzeo12ov JINVHID © A0S "08+ O 0Z- 47100 | 85D | 580909 dIrzzeo1 0w JIWVHID | ADS .08+ 01 0Z- 4100 | 819
| 6£809091 dIr2Z£0199V JINVHID © ADS 08+ 01 0Z- 47100 | 28D ' 6£80909| dIrzze0199v JIWVHID | AOS 08+ O 0Z- 4100 | L1
{ 6809091 dIr7zZ£0100V JINVHID 1 AOG 08+ O 0Z- 4100 | S8 L §809091 dOrzzZeo 129V JIWVHID © A0S 08+ 01 0Z- 37100 | 919
| 1809091 dIrzzeoLdO¥ | DINWHID * AOS 08+ O 0Z- 47100 | v | 64809091 dIrZZE0193V JINVHID © A0S “08+ O 0z- 4100 |  §1D
L 6£80908 1 dIrZZE0120V JIAYHID | A0S .08+ O 0Z- 47100 | €8 L 580909 dIrZZE01IIV JIAVHID © AOS w08+ O 0Z- 47100 |  ¥1D
| £E11P09L dYrIPISIIY JILATON12373 © AOS 0L T 472Z0 | 253 L 6£809091 dIrzZE0129V JINYHID 1 AOG .08+ 01 0Z- 4100 |  £1D
| ££1 11091 SYFNPOSIIV JILATOHLIITI | ADS 0L F 47220 152 L 86017091 4YAW90 12DV JILAIOHLITTE  AQL %0Z=F 0L | z12
| 9/809091 424740139V JWYHID © ASZ 108+ 01 0Z- 4710 | 06D L 62809091 dIrzzeo1 2oV SIAVHID . AOS 108+ O 0Z- 47100 1o
| 9/809091 d24Z50199V JIAVHID | AGZ .08+ 01 0Z- 410 | B¥D | 4809091 dIrNZOL 20V JIAVHID © A0S “0LF 4d000L | 012
| 2Z€0Y091 dVAMOZZIOV | OILATOMLOINI : ASZ 06+ 0 OL- 4722 | BYD L »£809081 dOrNZO 120V JIAVEID © AOS 01 = 440001 62
! 91809091 424240129V JWAWHID © AGZ .08+ 0L 0Z- 4710 |  L¥D | 9/809091 424250129V JINVHID | AGZ %08+ O 0Z- 4710 8
( 6/809091 dIrzzZ£0120v JINVHID © A0S 08+ O 0Z- 4100 | 9pD | 8890909 | dOrNLLYIIV JINVHID - AOS %01 = 4dOL 19
| 86017091 dvaWen12av | JLATI0HLIITE  AGL 0T = 4701 ) { »£809091 dIrNZOL 29V JIANVHID © AOS 0L T 440001 92
1 /809091 dIrzze0139V JINVHII © AOS %08+ O 0Z- 47100 Py \ 480909 dIrNZOL 39V JIAVHID * A0S +0L % 440001 59
L 86014091 4VAWS01 20V JILATONLD313 : AL +0Z = 4701 £v | 9,809091 424260120V JINVHID . ASZ 08+ O 0Z- 471 0 ¥
L 6£809091 dOrZZE01 22V JIWVHID | AOS 108+ 01 0Z- 47100 |  Z2D ' 90809091 42470120V JINVHID * AGZ 08+ 91 0Z- 471 0 £
1 860 1+091L dYQWo0LDIY DJILATOHLDITNI D A9L 202+ wlo_. L¥2 L 24809091 dWIMrNZZ820V W4 - A0S %02 = 440028 FAe]
L BeOL¥09L dvawseoLddv JILATOHLO313 : AGL 0ZF 4701 ov2 | 64809091 dIrZZe0L20vw JINYHID - ADS .08+ 01 0Z- u_..___—OO kJ
I 64809091 dIrZZEOLIOV JINVHID * A0S ~08+ O 0Z- 47100 |  6ED EhiaE
L 8£809091 dHIDEZZIOV | INITAJOMAATOL A0OL %ZF 47zZ00 | 88D
| £2£08091 42rr08922v JINVHID A0S ST 4489 £€9
| £9809091 JWPNZEEDIV W14 - AOS 0L+ 4d400EE |  9€2 L Z0L9LYL8 80E0-XHY AVHYY  TTOSUAL | Zidy
| 9£809091 42420123V JINVHID © ASZ %08+ 01 0Z- 4710 | SED L z61L1091 LLEO-XHV AVHHY  SINIWI13 S M/L UNOL | | Ly
| L£80909 1 dH19Z8990V | INITAJOHATOL * AOOL 2+ 440088 |  vED | 0PSE1091 LOZOXHY AVHHY | SINIWI1T 8 M8/L TINOL | OlMv
| 1809091 dIrNZ0LIIY JIAVHII - AOS 0L = 440001 ££2 | 08141091 01£0-XHY AVHYY © SINIWI1I 6 MB/L UL Y | 98V
L 9,809091 d24Zv0129V JIAVHID | AGZ 08+ 9 0Z- 4710 | ZED L 0811091 0LE0-XHY AVHHY * SINIWIT3 6 M8/L UNLY | SHY
l 9,809091 d24Zv0123v JINVHID © ASZ 408+ OF 0Z- 471 0 €2 | 00£9LvL8 60E0-XHY AVHHY | O116887-8X3 |  pHY
1 0609081 d24Wp0129V JIANVHID | AGZ %0Z= 4710 | 082 | 1652209t 00ZOXHY AVHHY . SINIWITI 8 01 = UNL |  €Hv
L 8£809091 dH1D£ZZIOV | INITADOHAATOd : AOOL 2= 472200 | 620 ‘ 0vSEL09L LOZOXHY AVHHY © SINIW3T3 8 M8/L UNOL | ZHY
| Z9£0909 L dOrNLGLIIY JINVHID © AOS %01 4d0S1 822 | 00L9LvL8 60£0-XHV AVHEY © 91 15887-8X3 i
| Z5£09091 dIrN1S129V IMAVHID | A0S 4015 4dOSH (29 | LZivL19l 233SLEONV W14 NOSHVD ° My | %65 50ZL | pLLY

ALD | HIBWNN LEYd | 06 y50q sy NOILdI¥IS3a ‘On 438 | | avo| HIBWNAN LHVD | \6, w501 s NOILdINOS3a ‘ON 43

HIHNLOVINNYW

HIHNLOVANNY N

-119-



t YSEOLOY L £LGE- XNV dZSYSINS 1 D1 LL| (1]
L 80L9G0LB L89v XNV LOPL-AQ HOLINOW MOd @ Il QM8AH oLl
i 01L0L0% 1 £OLEXNY NLOLSIPINS 217111 621
I LZ90L0v 1L BE9EXNY NBOSTPINS DI 1LL 821
L 6£S0L0V L NPOSIPLNS © 9111 L Lo
| £289Lv(8 SEZS XY 1608 - S1W0D : Wou SvW | 991
i 6£50L0¥ 1 NPOSTLNS D1 TLL 50
L LZ89LvLB 8r08 | HILSYW WOD "WOH %Svin vl
\ S089/%(8 LEZ5 XWY 1-2S4 21 DOIWNY £l
I 0zZ89LvLE CEZS XNY CLZLYH D AHO WYH - DI QIHEAH Fan]|
I GZ8OLOYL BROSE XY NYE8LSINS - D101 (S]]

591
L £S0010Zt 2028V NOZ8-0180S4 : HZ8 NOD ONINOH £
{ £50010Z1 z2LzZ8vIv ¥0Z8-0180S4 H™Z8 110D ONINOHD Z1
! 6£0010Z1 9z18vav SOE-81-4S  HTOE 0D ONINOHD B
SHOLONANI
L 6LLOEOL L 8ZZLTY Z-9281L1 : dT | 61 OND
L ELLLZOLL LtZeL-rv G-9Z8I1LL P dS | EL/OND
L BLLLIEOLL BZZL TV NNY-0$0dS0L-ND4 - dOt | 2L/OND
L £L1LZOLL L2zl §-928141 . dS | L1 OND
| zL11zont 9zzLrY $-9Z8LLL  db | B/OND
\ 2zZ0LE0L L s2ZL-TY S0-LLZS - dS | 8/OND
. £ZOLEOL | vZZLY V60-LLTS d6 | L/OND
1 £LL0E0L L £2TLTY 8-57811 :d8 | S/OND
| ZEBOEOL L ZZTLTY £-5Z81LL 1dl | ¥/OND
| 0601001 t \ZzL 1Y £-5Z81LL 1 dE | £OND
{ $601001 | 0ZZLTY 6°SZ8LLL - d6 | Z/OND
L S601001 L BLZLTY 0°G28LL1 7 dOL | L OND
SHOLIDINNOD
. £6809001 JNVHID A0S “SF 4d00L | ZLLD
L 8890909 | 4N L LDV WAVHID | AOS “OLF 4d0LE | OLLD
L 26019091 dYAWS0 LDV JNLATOHLIIN  AGL “OZF 4701 | 601D
L 86011091 dYaWS0 120V JLATOMIOIN : AGL 10ZF 4701 | 801D
ALp| HIBWNN LHVd | 06 y507 gy NOILIEOS3a "ON 43H

HIHNLIVINNYW

L 1809091 dIrNZOLIDV JIWVHE3D - A0S 01 = 440001 | 20192
L 1809091 dIrNZOL IV JIWVH3D © A0S 0L % 440001 | 901D
L 91809091 424290123V JINVHID © ASZ 208+ O 0Z- 4710 | s019
| 21809091 JNFWZZ8IIV W © AOS %0Z % 4d00Z8 | ©01D
{ 88909091 dIFNLLPIIV JINYHID  AOS %01+ 4dOLY | £01D
| 689809091 dWIrNZEEDDY W4 - ADS w01 = 4d00EE ZoLd
_ 59809091 dNFNZEEDDV W4 AOS “0L % 4dOOEE | 101D
ﬁ 9v£09091 4IrN0ZZIIVY JINVHID : AOS 0L+ 4427 | 869
! 9v£09081 dIMNOZZIIV JIAVHID * A0S WOLF 4dZZ | 169
! rO60909 1 dI4Wer0 L DDV DMNVHID : ASZ w0z 5+ 4710 962
1 (809091 dIMNZOLIIV JIWYHID - ADG 0L F 440001 S60
1 (809041 dIrAZOLIIY DIWYHID © ADS 0L = 440001 6D
L 88909091 dArNLETI0V JIWYHID - ADS 0L+ 4404t £62
_ v£80909 | dIMNZOLIY JINVHID - ADS %015 1d000L 262
L /809091 dIMrAZOL DV JIWYH3ID © A0S 0L = 440001 490 ]
L 94809091 424250120V IINYHID | ASZ 408+ O 0Z- 4710 | 062
L 9/809091 d24Zv01 22V JIWVHID | AGZ 08+ 01 0Z- 4710 | 68D
L 88909091 dIrALLYIOV JINVHID | AOG “OL T 4d0lt | 88D
L 9/809091 42420120V JNAVHID © ASZ %08+ 01 0Z- 4710 | 18D
I 61809041 dIFZZEOLDDV | DINVE3D : AOS 08+ o 0Z- #7100 | 98
1 64809091 dIArZTEOLDOV JWVYHID A0S “08+ ©1 0Z- 4100 S8D
N zzEov0at dVAMOZZIOV | DILATOMLDINI | ASZ N0G+ 01 0L- 472z | 8D
L 9/ 808091 d242v01 20V JWNVHED - AGZ “08+ O 0Z- ui_..o £82
\ 8601091 dVAWI0 139V 2ILATOHLD3N ° AQL “0Z 5 4701 782
| 22509091 INVHID - AOS 4dEE 183
A 86014091 dVAWI0 120V JILATOMLD313 | AL “0Z% 4701 | 082
{ B60LYOSL dvawoaol 20v DJLATOHLDITE - A9L w0z + 4701 6LD

JILAT0819313
| 95£0v091 dVAMLZZIIV ASZ 06+ O OL- 470zZ | 8.9

SILATOHLD3 3
_ a5£0%09 1 dVAMLZZIIV ASZ %05+ Ol oL~ 4M0zZ | 22
| 6£809091 dIrzZe0129v JIAVEID  AOS %08+ O 0z- 47100 | 910
\ 91809091 424790199V JIWVHID  ASZ .08+ 01 0z 4710 | G193
L 86014091 dVAWI0120V ALATOHLIINE © AGL 0z 4701 ped
L 6£809091 dIrZZEOIIIV | JINWHID © AOS .08+ 01 0Z- 47100 | €40
L 6809091 dIrzzeo1aov JAVHID © AOS 08+ 9 0Z- 47100 | ZD
L 6.809091 dIrZZEO1DIV JINVHID © ADS 08+ 01 0Z- 47100 | 01D
L 6£80909| dIrzZE0199v 2INYHID © AOS 08+ O 0Z- 47100 | 692
L 6809091 dIrzz£0199v AIWYEID © ADS 0B+ O 0Z- 47100 | 899
AL D N A vay | NOLLYDO1 su NOILJIOSIa ‘ON 434

=120~



L 9200£05 1 BZZS-XAV| O8LIN ZHWS BOLVIIIISO TWISAHD | (IviX
z v860001 L ZPZOIHY L-L06L9  TYNIWHIL Sv 1
L z8g0vozL | L9p1SY| dE0-dZZL-SS ! HOLIMS 301S | 1ms
L LEOLEDL L 3SvE  HIL13S 118 | g 1S8
SNOINVIIIDSIA
| |
_
L 160010 L A9Z50SZYY rozsasz | z1o
¢ | esootovL A9ESESTVY A-96SHST | 11D
L LBOOLOYL A9ZSASTYY A-9760SZ 01D
L 960010%1 A9BSHSTVY A 985852 5D
L 887000b1 SPELISZYY SvE10ST BO
L 857000b1 IrPBYSZYY Jpr8VSE (0
L 8820001 SYELISTYY 5¥€19S2 | an
! gszooopt | tPBYSTYY 2rrevS? 50
L zezoloyl 56 | PXNY 0zLdiL v0
L | egzotowl 9P P XY 5ZdiL €D
L | zezoiowi S61 XNV 0ZLdiL FAs)
' £EZ0LO¥ I IIVYXAY | SZldiL 1D
_ SHOLSISNYHL
! £8£010%1 ZSrixay HIN3Z - 1834 PaY vaz
' v8L0L0¥1 ESt 1 XAV HIN3Z © £83L'60Y gaz
! SOB0LOWL €8¢ 1 -Xav HIN3IZ © 84010y caz
{ 86200V | LSt LxaY HINIZ " 1DSZH Laz
( PEOOEOTL a6p0XAY ZoIyIL aiq
ALD| HIBWNN LHvd | \f) a0 gy NOILJINOS3Ia ‘ON 43

HIHNLIOVINNYWN

1 50£0Z0Y1 1ZzZ1xay LOOPN L viQ
L LLa0LObT pOE I XQY NOJIIS © 88SLSL £1a
1 119010pL POE 1 XAV NOJNIS - 88SG1S1 zia
1 G0EQZOVL LZZ1xav LOOEN L L1a
L 50£0Z0v1 LZZIXav LOOPN | ota
L Liantovt pOE L XAV NOOITIS © 8851S1L 60
L LL3010pL POE L XAV NODITIS - 885151 80
L GOEOZOYL L ZZ 1 XQv LOOPN L La
L S0£0Z0YL LzzLxay 100N L aq
L §0£0Z0V1 LZzLxay LOOTN | 50
L S0E0Z0PL LZZLXaY LODYNL va
1 LLgolovL rOEL XAV NODINS . B8SLSL £Q
L 11901071 POE L XY NOJITIS * BBSLSL za
L 90£0Z0Y L G5ELXaY vOLdOY ia
s3aoia
L PSEOLOPL £L5E XNV dZSYSINS 1 D111 veD
L SOR9L (B LEZS- XY 1-JSH ° 210NV | £€DI
L Lziicovl N9ZSIPINS 21 11L |  ZEdl
L 9E80L0Y1 01STXINY NBOSTPENS © DI 111 LEDI
L 0940L0t1 9ZGEXAY NPLSTPLNS S D170l | 0EDI
L 521000V NOLYLNS © O 71t 8zal
L BESOLOVIL NTOSTIPLNS @ D1 1LL Lzl
i BESOLOYL NPOSIPLNS D1 1LL | 9ZDI
L S989LvL8 9ETG XY 6v08 : AONVL WOY ¥SYW | §z2I
L 0089/ v/8 0£Z5 XY LO0-ZOXSY © 1S1| vl
L 9089LpL8 | 8E2G XY Z-0SH . 2190 Ny | £291
L L0L9S¥.8 LLSEXINY $OYL-AQ Q10H OAH3IS O QIHEAH | ZZDI
L 860080 | 6LBEXNY dWY 40 - BSHL LVH 1z
L zueopt | NOZSTPINS : DI 1LL | 0ZDI
L pOL9SYL8 9L SPXIY £0L-AQ AHO OVW © 31 QIHEAH | BLOI
L L0L95%.8 LISPXIY $OPL-AQ G10H OAHIS - J1 QIHEAH | BLDI
t 50L957(8 B1SPXNY §OP1-AC AHO 41 J1 QIHAAH | £10]
L 182080v 1 ziza i 1Ll | 9uo
t 00L0L071 SISEXNY NEELSTPINS S D11LL | SLDI
t 1Z90L0% 1 BEIEXNY NBOSTPINS - I 1LL |  ¢L0
L zz89LvL8 vEZS XNV P08 @ dS WO WOH XSYW | €101
L 9089/ p¢8 8EZ5 XNV Z-2SH . J1 90NV | ZLDI
ALD| HIBWON LHYd | 6 y50q s NOILdIBIS3d ‘ON 43H

HIHNLOVANNYW

—121—



ATEWISSY 13X0vHE 4/1
B AT8W3ISSY 1330VHE8 H3IMOJ

-122—-



L 80Y00v0L0 09ZLaHY (L3S 1/SDd 00L) WAD * HIHSYM | vO1
z 8800£0560 (L3S 1/SDd 00L) 8 X EW ' MIHIS | €01
(13S 1/S3d 001)
L 80900% L 0 96EZAHY | 9% ¥ - OV3H Nvd SdIHd . M3¥JS | zo1
(13§ 1/S2d 001
1 H0900E 1 £0 Z6EZAHY | 9 X EW : AV3H Nvd SdlTiHd - M3INIS 101
{ 14901588 V9 AOSZ : 718¥I OV | 800
L 00602091 1LZ8vIV LO/E-EZENS : 3SION “ MILT4 | (00
L LLEOVOLL dvo3snd| 900
L $ZE0LOLL vZ9lS 3snd| 00
L LOSOPO1L | 0SZ1-4HY 3Isn4: ¥3AI0H|  p0O _
t LOLOLYLS L08Z-SV V9l AOSZ  MINJOH: HOLMS |  £00 _
L LL0LLYL8 820t Luv HIMOJ : 1INOVHE | 200
MS A00Z
L 0801248 © ATBNISSY 13NIVHE HIMOd 100
ALD :www.._»‘%ﬁ_wnﬁ? NOILY201 SH NOILJINOS3a ‘ON 434
MS A00Z : AT8INISSY 13INIVHE HIMOd
! 80Y00%0L0 09ZLOHY (13S 1/SDd 001) WIAW : HIHSYM | #01
z 8800£0560 (13S 1/SOd 001) 8 X €W : MIWIS | €01
(L3S 1/89d 001)
1 80900% | £0 9BEZAHV | 9 X bW : OVAH Nvd SdiliHd - M3uds | zol
(L3S 1/82d 001) z 8800£0560 (L3S 1/SDd 00L) 8 X EA - M3WDS |  sol
L H0900ELED ZBETAHY 9% EWN ° V3IH Nvd SdiliHd - M3das Lol z 06000080 9SyZaHY (1385 1/S2d 001) 9 X SZW : M3HDS 01
| 9,901588 L88Z-MV vOL ASZL : IM8VI OV | 800 z 89200£0L0 £9ZLAHY (L3S 1/S2d 00L) WWOZ : HIHSYM | €01
i 00802091 LLZBYOV LO/E-EZENS : ISION ' H3LW4 | £00 z 8520001 L0 LSZLOHY | (L3S 1/Sd 001) SZTW ° NOOVXIH - INN |  ZOl
L 68ZOVOLL ZSZ1-4HV dvo3snd| 900 (L3S 1/S2d 001)
L £800£01 1 LSZL-4HY VZ ASZL 91S:3SNd|  soo L 80900€1€0 8% €N AVIH Nvd SdiiHd © M3DS Mo
L LOE0POL L 08Z1-4HY 3504 HIAIOH | 0O L L60LLYLB 9Z¥yLUv LINUERY | 800
: oigiatt il vl nees nad ieting| g0 1 8Z00VOZL £08Z-SV [HOLIMS 1S31) HOLIMS 3a1S | 900
: P AR ot aaseal 260 L 5259LbL8 708Z-SV ATBW3SSY MS 1S3L |  £00
i AddiL L vZSOLYLS 888Z-MV ATBW3SSV 318YD 41|  Z00
L vL0LLYLB | ATOWISSY 1INOVHE HIMOd | 100 | ZLOLLYLS ATEWISSY LINIVHE ND 100
ALD| HIBWNAN LHVd | o y507 sy NOILdIN0S3a 'ON 43 | | as.p| M3BWAN LEVd | yoiivo07 su NOILLAINOS3a 'ON 434

HIHNLOVANNY N

HIHNLIVINNYW

MS A0O0L : ATENISSY LINIVYHE HIMOd

ATSW3ISSY L3INIVHAE 4/1

—-123-



POWER SUPPLY UNIT

—124—



i H20v00$0L0 09ZLOHVY (L3S L/'S2d 00L) WWY @ HIHSYM €01l

& g900£0960 09vZaHY (135 L.S2d 00L) 9% EW : MIHDS oL
{135 L/S2d 001}

1 20900¢LEO 96EZAHY 9% pW - OV3IH NVd SdITIHd ' M3IHDS Lot

L $0S9LvLB 988Z-MV 924-NSd : 319vI z00

i #LOLZZO8 8LZ6-XV LINN AddNS HIMOd LDO

ALD| HIBWNN Lbvd | \h))ya0 sy NOILdINIS3T ‘ON 434

HIHNLIVINNYN

(WSINVHIIW) LINN AlddNS HIMOJ

—126—



L 1£509091
I Z8L09091
| 28£09091
| 1£509091
L S8£09091
L 66601091
1 $6601001
1509091
| Les0909l
| 5860091
85909091
1809091
_ 69109091
85909091
L8L09091L
Z860%091
| £8L09091
S8E09091
L 85909091
1 8ZZLv091L
| 6660V091L
| 18509001
L 877 L£091
|

- - = —

— = =

BLL1vO9l
85909091
£8006091
v8005091
£8005091
v800S091L

-~ - -

I 25081091
0GLyLLSL
ZOlvLL9L

7 ZZTrL L9l
zZivtLigl
OSLvLLSL
LivelLLel

T —

ALD

H3IBWNN Luvd
HIUNLIOVANNYW

NOILVDO01 SH

dOrMEO0LIDV
dIXZZZZIIV
dIXZTTTIOIV
dOrNEQL IOV
dOMNELYIOV
dv4W9LrIOV
d¥4WSL DDV
dOMrNEQLIIVY
dOrNEQLDIV
dVIWSLEIOY
dorzyoladv
dWHNSZZIOV
dOXNZO1 20V
dorZv0L20v
dWHNSZZIDV
dYIWILrIIV
dWHNSZZIOV
dOrAHEL POV
dJrZeoL22v

dV4WGLPIDV
dOM¥EQL DIV

dVIrnL8920v
dOrZy0L 22V
dWHINZLYDOV
dWHWPOLDDY
dWHWZ L DOV
dWHWPOLDOV

vvZidv
2330 L00NY
233961 ONY _
2339 ZONY |
23366 LONY
J33vLOONY
J3369LONY

W A0S 0L = 4700

JIWWHID - ANL “.08+ O 0Z- 4d00ZZ
DINVYHID ¢ AML 08+ O 0Z- 4d00Z2
W4 2 A0S w0t = 47100

W4 * A0S 0L 472p00
JILATOHLIIN - ASZ 0Z= 47y
DILATOHLOINE  ASZ ~0Z= 4L ¢
W4 2 A0S 0L+ 47100

W4 : A0S "0LF 47100
DILATOMLDINE  ASZ 025 4L
W © AOG .08+ 01 0Z- 47100
W4 © A0SZ 0L+ 4722

DIWYHID AL 0L+ 471000

W4 A0S .08+ 01 0Z- 47100
W4 £ AQSZ 0L F 4772
DILATOHLIATIE : AOL 02+ 4"(p
W4 AOSZ 0L+ 4172

W4 © AOS 0L = 4(p00

W4 © AOS ©08+ 01 0Z- 47100
DILATOHLI3T3  AQOZ ~0Z % 470( Y
JILATOYLIIN ASZ 0Z= MLy
W4 : A0S 0L+ 47100
JILATOYLIINT T AQOZ "0 F 470Lw
JILATOHLIAT ¢ AES "0ZT 47089
W4~ AQS 08+ 01 0Z- 47100
HidVd QIZITVLIW  ADGT IV 4d00LY
H3idVd Q3Z1NYLIW © ADSZ IV 471 0
H3dVd Q3IZITV 1IN - ADSZ IV 4d00L T

H3dvd Q3ZITVLIW & AOSZ Jv 471 0
SHOLIDVdVYD

FEVIHYA - MZ L 02 = TTXL

W4 NOBHYD * Mb L 6= [iG1L
W4 NOBHYD - Mb L S+ 1INL
W4 NOBHYD - M L 65 TINZZ
W4 NOBHYD - ML G5 TINTZ'L

W4 NOBHVD © Mb/L %6 = 1161
W NOBHYD - Mb/L WG+ TTOLY

NOILdIH2S3a

622
820
ted
9z
SZ2
vzo
€20
¢Za
Lzd
0Z3
61D
812
LD
912
SLJ
vid
€12
L
(N §e]
oL2

6J.

82
LI
92
52
va
ED
z2
[Be]

LHA
LvY
Ovd
GEY
8EH
LEY

9eH

'ON 434

- - -

— =

— e

S

ALD

08991191 2331 L LONY W4 NOFHYD @ MZ/L w5+ 1189 GEH
S0LpLL9L 23355VONY W14 NOBHYD : M/l “S= DL |  bEY
ZBEVLLOL JIALEZONY W4 NOBHYD ' MY/ L WG~ TIN6E £EH
zavi oL 233Z9TONY W14 NOBHVD © Mb/L W6+ UN89 |  zed
EEEPLLOL 333vZEONY W4 NOBHVD © MY/ L %6 T5NEE Ly
£0ZVILIL 23390£0NY W14 NOBHYD : Mp/L %65 Ti%0Z | O£
£EEPLLaL 333vZEONY W4 NOBHYD - MY/ L %G TINEE 62y
98£00091 393IE900NV W13 30IX0 © ML “§F 1501 8z
zzzviLoL 53391 ZONV W4 NOGBYD  ME/L ST UNZZ | rzY
28£000a L 393£900NY V13N 3AIX0 © ML %S = 1101 azy
S£400091 JHIDLIONY INIWID : MZ w0l F UL00 | szd
ZZZvLi19l 23391 ZONY W4 NOEHYD " Mb/L 28+ TINZ T iy
zolvilal 23396 10NV WIS NOSHYD - Mp L S5 TNl | £Zy
ZOLPLLSL 23396 LONY W4 NOBHYD - ML w65 TTdL CZH
EGEPLLIOL JJ30EEONY W4 NOEHYD © Mb L .G = T1M6E LZH
ZolviLal 23396 LONY W4 NOBHYD - MP/ L wS= TNl 0oZH
zolpiioL 13396 (ONV W4 NOBHYD ~ Mb/L G = TiNL 614
BZIVLIGL J3IIZEOONY W4 NOSHYD " MP | S+ {iZT BLH
85500091 41411 LONY INIWID ML Y01 F 1589 L1
1o1ati9t 943ZE LONY Wil4 NOBHYD © MZ/L %S F 11001 gLy
PSLLLOSL J049000NY AVLIIW : ML 265 TUIBEQ SlH
$61LL0gL 3949000NV IVLIN ML %S= TI6E0 | bl
szZvLLaL 233ZE0ONY W4 NOSNYD - Mb/L “SF UZ 2 £1M
10652291 3JIEVIONY VLN MP L%l 186 | Zi
szZviial J33ZE0ONV W14 NOBHYD - Mp L 6= 1122 LY
oLLszEolL 3382 v90NY | I LdW ML L= 1L LS oLy
PZZri L9l 23396E0NY W4 NOBHVYD - Mv/ L G+ T1iN0ZZ 6H
62700091 114BEEONY INIWID ML %OL= TINGY 8y
rZZriielL J3I96EONY | Wld NOBHYD * M L 6% TIX0ZT f&- ]
1SLoL1at 343Zv1ONY WI4 NOBHYD : MZ/L G 13061 oy
9EY00091 4r4L 90Ny INIW3ED ° ME 0L~ 1190 GH
L£700091 42 L OONY LNIWID : MG 0L F 1102 vy
L8AvL L9l J33E8 1 ONY W4 NOEHYD * Mb L G 11089 Ed
98£00091 393EI00NY 1IN 3AIXO * ML +SF 1501 zy
26€91191 243LEZONV Wl NOBHYD * MZ/L %% TINGE Iy
SHOLSIS3Y

1022208 8LZ6-XY LINA A1ddNS HIMOd

g auva | noryDeTSH NOILJIHOS3a ‘ON 438

(1¥2I4L23173) LINN A1ddNS HIMOJ

-



P g e R e S

_ —_—_- - - - - -

ALD |

—

ZEOSZZOS8
SLSOEOL L
LZEOLOLL
86901588
02SL59VS
88901588

glLosovt
oLLoGovL
8ZEOCZOVL
0ELL99PS
L6LOLOYL
ZZEOZOwl
89E0ZOPL
89E0ZOVL
89£020vL
v8EQZOV!
S8E0ZOvL
ZlvozZovl
98e£0ZOvl
LL90LOPL
LL90L0¥L
96L0L0%1L
0BEOZOW!L
08€0Z0V L
0geQzovl
08E0ZOYL
96L0L0PL
08L0L0%!

HIEWNN Lyvd
HIHNLIOVANNYW

S887-Mv

LeBary
S9v0-gLv
SSy0alv
PYYEOVLY

00¢ L XQV
5261xav
975 1XaV
6691 XAV
0£51XaY
8691XaY
9691 XAV
9691 XQY
9691 XAV
L69LXAY
GLELXay
v691 XAV
5691 XAV
POE | XOV
YOE | XQ¥
£691xav
LOL L XaY
LOZ L XaV
LOL L XQV
LOL L XaY
£691XaV
vZSLXaV

NOILVDO07 SH

318vD 24

advy08 LDINNOD

dE | 31v7d TvNIWHAL
HINHO4SNVHL 4H
'SNVHL 357Nd
SNYY1 HIMOd

SNO3INVIIITSIN

WIQ80JV © V8 AOOY @ HOWAHL
LPEIHO4S © YWOOL AQOL - HOLSIHAHL
OVEASS * V9 AQOY - ¥I3IHILD3H 390148
LLEZSL ~ WL ADOL * H3I41123Y 3DQIH8

HINIZ - €°BLZH  ABL MZ 1L

HIN3IZ © 1-D9ZH

H3IN3IZ Z-VEZH

HINIZ © Z-VEZH

H3IN3Z . T-VEZH

H3N3Z © L-OZ1ZH

AHIAOD3H LSHI4 - OZINSS & WS AODZ
AHIAOD3Y LSHI - HZE-NLD ' ¥ZL AOOZ
AHIAOD3H L1SHId © 0ZINZTLS © WZL ACOZ
NOODIS © BBSLSI

NODJIIS - 88S1ISt

AHIAODIH LISHI4 - DINY © AML VZ O

NODINS  ZIWH ° AODZ Y80
NODJIMS  ZIWY © AODZ VB O
NOJINS ° ZIWY © ADOZ V80

NOJITS © ZIWH © AODZ V80
AHIAODIIH LSHI4 : DLNY * ANL VZO
NODJINS © vEBISI

s3aoig

NOILdIHOS3a

£l
ZL
LL

LVHL
LHOS
ZH8
| H8
90z
5Qz
vaz
Eaz
caz
Laz
cLa
Lia
oLg
60
8d
La
8a
sS4
va
£Q
za
1a

'ON 434

| 12080V 9LEEXINY
| QZZOEOPL S{BYXNY
l 08Z000V L TO0ZIvSIVYY
§ 8GZ000% L ALvBVYSEIVY
§ 08Z000r L TL00ZIVSEVYY
( L0zZOLOY L 8E6ZISTVY
§ 08Z000% 1 TQ0ZIVSZYY
L LOZTOLOPL 8EGZISIVY
' 812010%1 2958852V
L ££1010Y1 0950SZVV
! agooL0ozL 69Z8VIV
L 06901688 9EZ8VIY
\ 68901588 5EZ8vIY
l 18901588 0LZBYOV
L 85909001 dIrzy0120v
L BS909091 dIrZeoL 02y
L BLLIYOSL dVOWES 1D0V
L 85909091 dIrZvoL20v
L 85909091 dIrzvoLa0v
L GZLLpOSL dv4AWBZ8IDY
L SZ11v091 dY4NBZ8IIY
1 6LILPOTIL dVIWBSLIIY
7 79209091 dOPNEZZIOY
L £980%091 dVANLOLIDY
L 7860091 dYIWSL IV
L 2860091 dVIWGL $IIV
1 $8£09091 dONELPIDY
L 2509091 dIArrLLvdIY
ALD| HIGANN LHVd | o) y507 sy

HIHNLIOVANNY N

2Zv012d™ " DI
LAWELS - AYT3H DI

$.'2'1

11002282
JrPBYST
T-10023s2
BEBZTOST
1-100Z 2S¢
BEBIIST
29588SZ
0950sZ

SHOLSISNVHL

WZOL-9010dS

S HT000L - 110D DNINOHD
VS HT081 . TI0D DNINOHD
_ vZ 8 H"E D 0D ONINOHD

wE HTL |3 ANN

SHOLONANI
W AOS .08+ @ 0Z- 47100
W4 ¢ AOS “.08+ 01 0Z- 47100
JILATOHLIITT - AOL - 0Z < 470051
W4 & A0S .08+ 91 0Z- 37100
W4 © AOS “ .08+ 01 0Z- 47100

JILATOHLI313 : ASZ " 0T = 40028
DILATOMLI3TI : AGZ 0Z = 4"00Z8
DILATOMLI31E T AOL 0Z + 4700S1

W4 © ADS OL= 472200
JILATOHID313 © AE 9 .0Z + 4001
JLATOHLDIATT - ADL 02+ 4"ty
JILATOYIDITI - AOL " 0T v 47w

W4 - A0S 0L = 471200
JIWWHID  AOS G4

NOILdIHOS3d

4d0L Y

Z
Qo]

80
Lo
90
S0
18]
£0
o
LD

1
£1
A
L1

EpD
vd
LD
ovd
6ED
8€0
LED
9g£2
SED
vED
EED
ZED
LED
Q€D

'ON 43H

—127-



COVER ASSEMBLY

—128-



NOTE

3 8800¥0960 £LYZAHY (13S 1/SDd 00L) 8 X YW | MIHIS zot
(13S 1/$2d 001)
z 800S0¥ L£0 SOVZAHY | 0G X YW : QVIH Nvd SdIIHd : M3HIS Lol
z zsovLvLs dvd 510
N 610VLYL8 ¥3Q10H| vlO
L 8LOYLYLS ¥IA0D dOL ' HVE| €10
1 91SPLYL8 8081-DHY ¥ 918 1S ' Hildvav zZ10
L L1SYLYLB LO8L-DHY 1:91% 1S : HILdvaY 110
L 0LSYLYLS STYY-LYY ATW3ISSY 3aINO ¥3L31|  OLO
b 1801LvL8 vLZL4Y ¥38ENH © 1004 600
L LSOYLPLS (TIVWS) 8 ' HOLIMS © 133HS | 4800
L 0S0vL¥L8 (918) ¥ | HOLIMS : 133HS | 3800
(QYvO08 13INVd)
L 1SIPLLOL Mb/L %GF (F0SL @ SIH W4 NOgHYD | 800
L 9510£0pL 06Z17V (OHvO8 1ANVd) SressHe 1 A31| 2800
(QHVO08 T13NVd)
l 9.89LbL8 SZYSS-r 1 3ANS | HOLMS | 8800
(QHYO8 TANYd)
L L189LYL8 8£0SS-F - 30MS : HOLIMS | V80O
L zeoLLYLB 6LT6°XV QuVOE 13NVd : ATBW3SSY 82d | 800
z 6E0VLYLS (13NVd NOILVH3dO) HOLIMS |  VLO0O
L OLLYLYLS EVL9-ZV ATBW3ISSY TINVd NOILYHIJO £00
L 60L¥LYL8 ZvL92v 3Sve 1 HIAOD| 900
L 800¥L¥L8 6081-0HY ¥3dvd ' 3QIND|  S00
! 80L¥LYLS v9L9-ZV dOL : H3AOD| %00
L vEOVLYLE L18L-DHY W:3LV1d  HILTIHS | €00
L SEOPLYLE 0181-DHY 9:31v1d : ¥3LTAHS | 20O
L LOLYLYLS SvL9-2v ¥IA0D LNOHS 100
ALD| A ARww | NOLYo01 su NOILdINOS3Ia ‘ON 43

ATEWISSY HIA0D



Xl. SCHEMATIC DIAGRAMS
PCB: CONTROL BOARD LOGIC (1/5)
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PCB: CONTROL BOARD LOGIC (2/5)
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PCB: CONTROL BOARD LOGIC (3/5)
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PCB: CONTROL BOARD LOGIC (4/5)
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PCB: CONTROL BOARD LOGIC (5/5)
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