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1. General

The drilling monitors DM-682/684 series were developed as predecessors for the DM-686/686 drilling monitors.
The functions of this series are mostly identical to former models; however, a newly employed Micro Processor Chip
replaces most of the control hardware sections. This allows the number of component parts to greatly be reduced
while the effective and simple serviceability are maintained. From safety reason, a leakage current detector and a
high voltage protection circuit are used in the recorder unit. These elements protect the whole system from possible
failure caused by jets of water for cleaning or a wrong power supply connection to a higher AC power source. Also,
a Non Fuse Breaker (NFB) is newly employed that replaces a conventional tubular fuse, needing no provisions for
spare fuses.

Scope of the service manual
This service manual can be used for servicing the following drilling monitor models.
DM-684684253 and after
DM-682682251 and after
For the equipment with serial numbers specified below, please contact KODEN for technical assistance.
DM-684684251, 684684252, 682682251 - 682682258

1.1 Major Specifications
Recorder unit

Measuring system
Recording system

*Specifications subject to change without notice.

Ultrasonic echo sensing system
Direct recording using the belt. Measurement is available in two directions (X - X' or Y - Y').

DM-682

DM-684 | Direct recording using the belt. Simultaneous measurement is available in four directions (X, X', Y, Y.
Recording paper Electrosensitive recording paper 250 mm x 20 m (DMP-250)
Frequency 100 kHz
Transmitting output power 5W

Directional angle
Pulse repetition rate (PRR)

25 © (half value at alt angle)
2500 times/min max. (at 0.5 m range)

Measuring range (radius) 05m 1.0m 20m 40m
0%|0to 0.5m 0to1.0m 0to2.0m 0to40m
shift 50% | 0.25t00.75m 05t01.5m 1.0t03.0m 20t06.0m
100% [0.5t01.0m 1.0t02.0m 2.0to40m 40t080m

Constant 7.5 mm/min, 15 mm/min, 30 mm/min, 60 mm/min

1/40 | 25 mm/m of sensor unit up/down movement.

Paper speed  Synchronization 1/50 | 20 mm/m of sensor unit up/down movement.

with the depth 1/100 | 10 mm/m of sensor unit up/down movement.

1/200 | 5 mm/m of sensor unit up/down movement.
Accuracy +0.2%, F.S.
Depth marker A depth mark is printed every 1 m and depth is automatically printed numerically every 5 m.
Power supply protection circuit Non-fuse breaker (2 A, 8 A), Leak breaker (20 A}, Excessive voltage protection circuit
Power supply 100 VAC, 50/60 Hz 110V/120 V/220 V1230 V/240 VAC, 50/60 Hz (Optional) 380 V/ 440 V AC, 50/60 Hz (Optional) |
Power consumption 500 VA (at 100 VAC) 840 VA (at 220 VAC) 880 VA (at 440 VAC)
Operating temperature —10°to +50°C (+ 14 ° 10 122 °F)
Winch unit

Up/down speed 0 to 20 m/min (continuously controliable from recording unit)

Up/down movement distance

100 m maximum

Bottom and casing sensing system

Automatic sensing by limit switch

Operating temperature

—10°t0+ 50 °C (+14 °to 122 °F)

1.2 Standard Equipment

No. Article Type Remarks Weight/length Quantity
1 Recorder unit DMR-682/684 Housed in a alminum box 47 kg (105 Ib) 1
2 Winch unit DMW-001/002 With a sensor unit and cable 121 kg (270 Ib) 1
3 Connnecting cable | CW-61 With 15-pin connectors 10 m (32 13/16 1t) 1
4 AC power cable CW-73 With 3-pin connectors 10m (32 13/16 ft) 1
5 Spare part kits Stored in the recorder unt, refer to the spare parts list 1set
6 Operation manual 93170102 1
7 Brief operating 93070103 For DM-682, attached to the recorder unit lid 1

instructions 93070102 For DM-684, attached to the recorder unit lid
Spare parts

No. Article Type Remarks Quantity
1 Recording paper DMP-250 250 mm x 20 m, A3-560 2
2 Recording stylus DMS-001 Stored in a vinyl cover 2
3 Current feed stylus | DMS-002 Stored in a vinyl cover 2
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1.3 Options

No. Article Type Remarks Weight/length
1 Power transformer | DMT-001/002 Selectable 110V, 120V, 220 V, 230 V, 240 VAC. housed in an alminum box 10 kg (22.5 Ib)
DMT-003 Selectable 380 V, 440 VAC. housed in an alminum box 12 kg (26.5 1b)
2 AC power cable cw-n1 With 3-pin connector and one end plain 10 m (32 13/16 ft)
3 Recording paper DMP-250 250 mm x 20 m, A3-560
4 - Recording stylus DMS-001
5 Current feed stylus | DMS-002

1.4 Interconnecting Diagram

Scale differs among drawings.

For power supply of 100 VAC

Connecting cable CW-61

f

Vs

—

|

Winch unit

For power supply over 100 VAC

CW-73

100 VAC

Power transformer required at 110 V, 120 V, 220V, 230V, 240 V, 380 V, 440 VAC power supply.

Connecting cable CW-61

Power transformer

I

AC power cable

Recorder unit

/5

/7T

a

X7

Winch unit

AC power cable
CW-71

Gi White Black
110/120 VAC (GND) (AG) (A0)
220/230/240 VAC
380/440 VAC

Recorder unit

Red: Spare
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2. Functional Descriptions

2.1 Winch Assembly

2.1.1 General operation

The winch unit controls the sensor
unit to hoist, lower and stop, as well as to
control its speed via the recorder unit.
Four sensor elements are attached to the
sensor unit. The signal from the sensor
unit is applied to the transmitter/receiver
circuit via the 14-active cable and the
slip ring. The winch turning motor drives
the wire drum. The cable drum is also
rotated by the motor via the chain. The
number of the wire drum revolution is
proportional to the depth of the sensor.
The rotary encoder coupled to the wire
drum outputs the pulse signals as the
drum rotates. The pulse signals represent
the depth. The winch turning motor will
be automatically stopped when the sen-
sor unit reaches the bottom or is stowed
in the hold. The limit switch attached in

lLanding detection

|Motor control
(DM-686-8300M 1} |

Rotary encoder

Motor control

Depth detection

Transmitting/receiving
signals

Weighted sensor unit

Cable drum
’Van;h up-down | CW-61
motor N
—0 Wire drum / \
Slip ring QO
Loading detection \ /
(g
7 G| — 77%/7/7/7/
(L= —X 1))
i i R# Sensor element x 4
(A=) 9
[ |
Muddy w:hl\%\
7
Z

Fig. 2.1 Winch operation

the winch unit detects the position of the sensor and its status is transferred to the motor control board (DM-686-300)
to stop the motor. This board also controls the motor to turn ON or OFF, forward or backward by the control signal
applied from the operation panel. This motor operation is performed in the recorder unit as shown in the diagram.
Each protection circuit is activated at the threshold specified in the following table.

Protection circuit
Over-voltage protection:
Leakage current detector:

NFB:

Warning: When the 2A NFB trips to

Threshold
120 VAC and upper
Leakage current exceeding 15 mA

AC input current exceeding 8A

Cable drum for winding 100 m cable
(effective length: 108 m)

OFF, the winch unit stops despite the Slip ring
8A NFB has not tripped to OFF. This r/
is because the over-voltage detection | ow-61
L . L . A
circuit becomes inoperative in this I To TRX PCB
) | in recorder
case, causing the over-voltage protec- ' aerproof connector i
tion circuit to be brought to non-ener- Sensor element |
gized condition. This allows the SSR :
. y Wire drum
(Solid State Relay) to turn off, supply- ! "
. . | L Rotary encoder
ing no DC power supply to the winch Upper limit | O To control unit PCB
i v in recorder
unit.
Lower limit
a Motor control
. DM-686-8300
( ) Vo) Winch unit
Winch up-down motor
o !_0 _____ Recorder unit
Overvoltage [
pj'olectiong T(L
J— circuit Hoisting|___
relay
CW-73 > SSR ool bt +—
100 V AC DMC-001
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2.2 Recorder Unit ~N )
2.2.1 General Operation Power control panel Main control panel
The recorder consists of the components shown
. . | Control
in Fig. 2.3 5 panel
The recorder unit consists of four PC boards PR DM-684-9000
composed of transceiver (DM-684-TRX1000), DM-652/4-9001
control unit (DM-684-7000), power supply (DM- W ion
684-PS6000), control panel (DM-684-9000 or - -
DM-682/4-9001), recording mechanism, belt tim-
ing (DM-684-HOLE1001) and winch motor con-
troller.
Transceiver unit Control unit
=1 DM-684-TRX1000 <:‘J> DM-684-7000
0to 70 VDC @
(50 to 70 VDC with no load) Power supply —/
Winch motor DM-684-PS6000 Recording stylus
controller Belt timi Sensor (Hall IC)
(DMC-001) Re :rgmg ianal Paper feed motor
ecording signa Belt rotation motor
. Paper feed pulse Rotery encoder
100 VAC Belt motor driver /

I

Power is supplied
to.each circuit.

— Winch up-down

Fig. 2.3 Block diagram of recorder unit Egnwggrmer
2.2.2 Power supply PCB (DM-684-PS6000)
/_K Power
transformer
NFB
VD11 Lo VP ———
I breaker P *2 |
(00 VAS—¢ —{SSR| T __ _ .
E S ! I
I DM-684-PS6000
| M6 |
r\é?é\égoﬁgel Regulated power |
LGicuit | SUPRly et |
| |NFB Winch
8A I
Motor t
SSR co%trol moter
Power switch J DMC-001

—oo

*1 Non Fuse Breaker
*2 Solid State Relay

Fig. 2.4 Block diagram of Power Supply PCB (DM-684-PS6000)

Power Supply Uses Functions of Power Supply PCB (DM-684-PS6000
+250 V| Recording output circuit (1) Recording motor control circuit
+165V | Transmitting power supply 2) Depth detection circuit
+24 V Paper feed motor/recording motor 3) Belt timing (recording position setting) circuit

(2)
(3)
+15V Transceiver unit and control unit oscillation circuit (4) Paper feed motor control circuit
+5V Control unit control panel (5) Recording output circuit
(6) Power supply circuit
(7) Overvoltage protection circuit
2-2
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a. Recording motor control circuit

Magnet Recording motor/rotary encoder
Sensor (Hall IC) / Recording belt
\ A ¥ ™
~ Xe @---é-——?
4.2 KHz
Standard
oscillation Ic 1 +24v
| Lgireuit |
RL 1
Waveform Phase Automatic
—O— shaping comparison O-Utp-‘t“ - stop —O ~
circuit circuit cireul circuit
- - - Power amplifier
Qi~Q2
IC3
Belt timing
- (recording 0
position)
pEn U

Fig. 2.5 Operation of Recording motor control circuit

This section is composed of the Phase Locked Lop (PLL) circuit that regulates the recording stylus belt to run at
constant speed of 2500 rpm. The PLL circuit synchronizes the signal from external rotary encoder with that of the
reference oscillation signal generated in this circuit. As a result, the accuracy of the belt motor rotation is maintained
at the same accuracy with that of the reference signal. The belt motor is driven by +16V DC and, the entire circuit is
operated by unregulated +24V DC. The automatic stop circuit functions to allow the stylus to rest at the backside of
the conductive plate after the power switch is turned off. This prevents possible stylus damage caused by an erratic
handling of the unit while replacing the recording paper roll. The belt timing circuit sets initial stylus position on the
recording paper before the recording to start.

b. Depth detection circuit : DM-684-PS6000

The depth pulse signal sent from the rotary (CNg =i2)— @
encoder at the winch unit is sent via the PCB (eNo=11) (CN7=AT)
(DM-684-PS6000) to the control PCB (DM-684- ]
7000). ' l

.. Fig. 2.6 Bottom detection circuit
c. Paper feed control circuit

This circuit drives the 4-phase stepping motor that rotates the recording paper roll. The paper feeding speed can be
selected to NORMAL or TEST speed by the switch S1 on the printed board. The S1 is initially set to the NORMAL
position allowing the speed selection as shown in the table below. In the TEST mode, this circuit operates on the test
signal where the paper speed is fixed.

Test switch l+2‘v Paper feed motor ~ 1C6 12 rrvyvrvuruvuvuvuruy

(1%

T
b ”W generat Ics 1 ] I S T
pue bl — i
ciz
1

2
]

‘ — Motor driver X 4 3 J 1 I L
‘grsé:dli]taft:)?'npaper 5 | | f | -
feed test

Fig. 2.7 Operation of Paper feed motor circuit Fig. 2.8 Timing chart

CONST 7.5, 15, 30, 60 mm/min
SYNC 1/40, 1/50, 1/100, 1/200
In the Depth Proportional Speed mode, the paper feed speed is set proportional to the winch speed.

In depth proportional mode, the paper feed motor fails to follow the winch speed when the winch speed exceeds
approximately 120 mm/min (converted to paper feed speed). In this case, the depth indicator on the control panel
flickers to warn the failure.

Example:The paper feed control circuit follows the winch speed up to 4.8 m/min when the depth proportional speed is set to 1/40.
When the winch speed exceeds 4.8 m/min, the paper feed speed is automatically set to 120 mm/min constant.
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d. Record output circuit

+250v

This section amplifies incoming record signals Recording signal Q304 l
(reception signal mark, signal, characters, numerals) P wo §§:ggg{?gnon % o Recording stylus
up to the level at which those signal can be printed on MM O l composit | _ plate
the recording paper. Further, by switching the TEST o% S ?%%%;%Pg output
€S1 SWIICI

switch, the sounding image can be recorded in differ-
ent shades of gray.

Fig. 2.10 Operation of power supply circuit

e. Power supply circuit

This section provides the following vari-
ous DC supplies:

» Regulated DC supplies: +5V, +15V,

100 VAC

+165V (With Over-voltage protec-
tion),
* Unregulated DC supplies: +24V,
+250V
Each DC supply line is provided with an
LED lamp that indicates the power is turned
on or off.

f. Over-voltage protection circuit
This circuit prevents the instrument from be-
ing burnt by an input overvoltage. When the input
voltage exceeds 120 V, this circuit functions to
turn off SSR and the power supply of each circuit.
It is automatically reset when the input voltage
becomes lower than 120 V.

2.2.3 Transceiver PCB (DM-684-TRX1000)

This PCB contains 4 sets of the Transmitter/Re-
ceiver (TX/RX hereafter) circuits and self-test cir-
cuit.

a. Transmitter circuit

The transmitter circuit is composed of the CR
Oscillator and power amplifier. Transmission and
reception sequentially switch by the Control PCB,
from Channel 1 through to Channel 4. The pulse
length can be adjusted on each channel and on each
range scale.

b. Receiver circuit

The receiver circuit is of a straight amplifier
type, having a fixed bandwidth (fO = 88 KHz, BW
= 30 KHz). The receiver gain can be adjusted by
the GAIN control on the operating panel. This am-
plifier gain is controlled by varying the DC volt-
age, instead of having the signal put in series of the
gain control pot. This arrangement is effective in
preventing the noise induced on the signal line.

2-

—O +250V
Rectification/ Regulated Overcurrent
— smoothing power supply Hprotecton [—O + 165V
circuit circuit circuit
O + 24V
Rectification/ i f
~——1 smoothing rae;eurll:t'gfl b———C0O 4+ |5V
circuit
Rectification/
— smoothing —0O + 5V
circuit

Fig. 2.9 Operation of recorder output circuit

Power -<——|
transformer

DM-684-PS6000
<

SSR1
(CN3-i6) Rectifier Overcurrent I
100 V AC i
{ I, D11 Bre J
SSR2 |=

I

> Winch power

supply

Fig. 2.11 Operation of overvoltage protection circuit

+ 165V
To sensor element
~
RCVO
Oscillation Power x) RF ampiifi D RAWO
arcuit girn:%l:ﬂer TX0 amplifier etector
/——)| STCO I T
A
Oscillation Bt ) AF ampiifi ol 1D tect RAW1
> Sircuit gm;ﬂ:{ler TX1 ampilifier etector
sTC | [l }{
RCV
Oscilfation Power tv) ' :
Gireuit gr'%%l;ﬁer TX 2 RF amplifier Detector RAW2
— i
L STC l
RCV3
Oscillation Power " ifi
ireuit girn'é;:jlirper TX 3 RF amplifier Detector RAWS
STC3
e /—‘———/ iy
11819 1€ 20-21-23 Ic 22 Receying
[0 SN Transmitting signal
Ise generator Receivin, 7000
Range selector L Dot Rocewving
seglector O
Transmitting g
trigger
Channel selector selector
e ]
o (_I
L—

Digital
switch
for test

Transmitting
O;

rigger

Test switch

r—o/o——-—

Fig. 2.12 Transceiver unit PCB (DM-684-TRX1000)
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c. TEST circuit
The TX pulse length can be adjusted itself without having the Control PCB (DM-684-7000) connected. To do so,
the Dip Switch SW1 is provided on the TX/RX PCB (DM-684-TRX1000). For detail, refer to the table below.

Range Channel DSW value* Adjustable position
0-05m | CHO F VR19
CH1 E VR22
CH2 D VR13
CH3 C VR16
0-1m CHO B VR20
CH1 A VR23
CH2 9 VR14
CH3 8 VR17
0-2m CHO 7 VR21
CH1 6 VR24
CH2 5 VR15
CH3 4 VR18
0-4m CHO 3 None
CH 1 2 None * DSW is effective only when the test switch
CH 2 1 None is setto LOCAL.
CH3 0 None

2.2.4 Control unit PCB (DM-684-7000)

An 8-bit microprocessor unit (MPU hereafter) is used on this board for signal processing, timing controls, status
monitor, etc. The following block diagram shows the entire system configuration.

\ Main control panel PCB
Clock \ (DM684-9000/9001)
generatog N \
DDI
RANGE switch
= — | PAPER FEED switch
i ain contro i
8 bit CPU panel 110 DEF?THl MA_RKER switch
7MN r— 1F-G-J Oscillation line erasure
i WIDTH switch
! Mark switch
Zero position switch,
ROM Soft timer 1 ete.
7GH | 7AB
[
RAM : -
Work area 7J SN Soft timer2 | |
Data area N 7C
€D, 6F 6G . ll Measuring
L) ! clock oscillator
o circuit
]
DMA WA Soft timer 3
n L 7D
b
: : ——=>0 Transmitting trigger
L
Noise Do I -
olse. Soft timer 4
elimination t >0 P feed pul
circuit  3A-D : \ <::> F aperfeed puse
]
1
1 +
! Transmitting-
| L, e Range selector
| <‘::> E%%?Pg,ng 1E =0 Channel selector
[}
Receiving !
signal :
'\ R_ecordin?
— signal ou th >0 Recording signal
- —— - —Transmitting line
Range clock, test signal | ——————— Receiving line

Fig. 2.13 Block diagram of control PCB
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The signal flow on the control panel PCB is as follows:

The Control Panel I/O section reads the range data set up on the Control Panel and the data is processed to form
the TX trigger. The TX trigger is output from Soft Timer 2. The reception signal is processed in the Noise Reduction
circuit and stored in the specified address in RAM (Random Access Memory) on DMA (Direct Memory Access)
basis. The reception signal data stored in RAM is processed by MPU and output to the signal output circuit in
synchronism with the recording belt timing. The depth pulse sent from the winch encoder is applied to MPU and the
corresponding data is set to Soft Timer 4, to create the paper feed motor pulse. MPU also monitors the panel switch
status whether any switch is operated. If so, MPU accordingly executes corresponding processing while no other
tasks are executed. The technical descriptions for respective blocks are given next.

a. MPU (Micro Processor Unit)
This is an 8-bit microprocessor chip with an 8-bit data bus. The MPU has powerful instructions including Bit
Processing, BCD Operation, High Speed Arithmetic Operation, etc.

b. Clock pulse generator
This generator generates a clock signal that is applied to MPU.

c. ROM (Read Only Memory)
This memory stores the program that runs MPU. The type number of this memory chip is "27128".

d. RAM (Random Access Memory)

Two memory areas are provisioned for the Work DO: Raw data (received data)
memory and Data Buffer memory. The Data Buffer
memory can be set to "write protected” status. Using
this function, each bit is defined as shown in the list
and to become the data to be recorded.

D1: Processed data (the wall echo data obtained from the raw data)
D2: Mark (fix, depth and hole wall diameter)
D3: Character and numerals (Depth, range, shift, etc.)

e. DMA (Direct Memory Access)

This section transfers the raw reception signal stored in the Buffer Memory to the Buffer Memory provisioned in
MPU (MPU Buffer Memory). It also transfers the data stored in MPU Buffer Memory to Printer Buffer while the
printing is executed.

f. TX/RX control

This section selects various functional items associated with transmission and reception and, at the same time run
those selected.

Channel select (CS0 and CS1) Range select (RS0 and RS1)
Channel select Channel Channel select Range
CS1 SCo CH RS1 RSO Channel select in case of DM-684
0 0 0 0 0 0-0.5m >0»2»1-»34
0 1 1 0 1 0-10m
1 0 2 1 0 0-20m
1 1 3 1 1 0-40m

g. Measuring clock oscillator
This section generates the measuring clock of 3 MHz, which is obtained by dividing the master clock of 6 MHz.
The frequency of Measuring Clock varies when the operator turns the RANGE CALIBRATION control.

h. Soft timer 1 Range Tse) | T TP-20
This section produces the reception clock and the test data. 0-05m 133 m
0-1m 2.

Receiving clock: The time base clock produced from the 0-2m 522
Measuring Clock of 3 MHz. The time base 0—am 1064 IqTxl
clock varies according to the range scale
selected.

Test data: The simulated echo data that is printed on

the recording paper during the test mode.
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i. Soft timer 2
This section produces the receiving delay time, reception time, and the transmission trigger.
Reception Delay Time: The timing that determines the reception to take place, in order to eliminate the printed
echo obscured with residual transmission energy.
Receiving time: The duration for reception, produced from the Reception Clock.
Transmission Trigger: The trigger to activate the transmission, produced from the Reception Clock. The pulse
length is approximately 200 ps.

j. Soft timer 3

This section produces various timings for the test data position, Recording Clock and Fundamental Clock.

Test Data position: The timing when the test video data starts to be printed after the transmission. The
master clock is 4 MHz, which is unchanged irrelevant to the range scale selected. The
test data image starts at the midpoint of the range scale selected.

Recording clock: The clock that determines the writing timing of the image on the recording paper. The
clock is generated from the master clock (4 MHz).

Clock for CPU Timer: The 100 KHz clock signal used for MPU timer, produced from the master clock (4
MHz).

k. Soft timer 4
This section produces the CPU Timer, Paper Feed Synchronizing signal as well as the Controlled Pulse Burst
signal to advance the recording paper.
CPU Timer: This is the interrupt timer for MPU.
Paper Feed Synchronizing Clock: This signal is used to generate the pulse that synchronizes the clock for
driving the stepping motor.
Controlled Pulse Burst: The pulse burst in which the number of pulses are determined according to
the number of paper advancing clock assigned by MPU.

I. Noise reduction circuit
This section correlates the reception signal obtained over a certain number of transmissions in order to eliminate
unwanted signal or noise.

m. Recording output circuit
This section converts the reception data processed in the Control Panel into the signal codes that represent a
different shade of gray. The processed signals are sent to the recording output circuit in the power supply unit.

n. 1/O Interface for Operating Panel

The input and output ports for various switches, controls and depth display mounted on the Control board (DM-
684-7000) and Operating Panel boards (DM-684-9000 and DM-682/4-9001).
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3. Adjustment Procedure

This section provides the technical information including check and setting up procedures required to diagnose
each component board, to determine it is normal or faulty. The voltage and waveform data are also provided for each
board.

3.1 Parts Location

The following drawings show where to find the boards, component parts, mounted on the DM-682/684 equip-
ment.

Subcontrol panel
Main control PCB

A f\ M-684-9000A or B (behind panel)
gg% Control panel PCB C or D

DM-682/4-9001 (behind panel)

Belt timing PCB
DM-684-HOLE1001

Power PCB
DM-684-PS6000

Motor controller Control PCB

(DMC-001) DM-684-7000
Paper feed motor
Circuit breaker
Control PCB Transmitting/Receiving PCB
DM-684-7000 DM-684-TRX1000
/ =
/

/ O P ’;

Power transformer

Motor controller (DMC-001)

o
|- SSR (Solid State Relay)

9% Circuit breaker

Power PCB
DM-684-PS6000

(rear side of recorder)

Relay (hoisting/lowering control)

Fig. 3.1 Parts location of recorder unit
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3.2 Power Supply Unit (DM-684-PS6000)

This PCB contains the overvoltage protection circuit, various power supply circuits to feed each voltage required
for the recorder, recording belt and paper feed motor control circuit, and other circuits. Check these circuits for
normal operation according to the following procedures.

3.2.1 Preset controls and check points on PCB DM-684-PS6000
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Fig. 3.2 Adjustment portions on PCB DM-684-PS6000

3.2.2 Overvoltage protection circuit

(1) Turn off RECORDER POWER switch.

(2) Set the WINCH UP/DOWN switch to STOP.

(3) Turn off the circuit breaker.

(4) Connect the POWER connector of the Recorder unit to 100 VAC main supply.

(5) Turn on the circuit breaker. Make sure that LED D14 (0.V) lights up for 1-2 seconds and then goes out.
Refer to the following procedures, if the LED remains lit or if the setting value of the overvoltage protection
circuit is adjusted.

(6) Turn control VR4 completely counterclockwise.

(7) Increase the input voltage to 120 V AC gradually.

(8) Turn control VR4 clockwise slowly until LED D14 (0.V) lights up.

(9) Reset the input voltage to 100 V AC.

3.2.3 Various power supply circuit

Voltage LED No. Check terminal indication

(;) léllr?keksu}:e tha;t each vo:]taglf moni'tor]LISD lights up. w5V D10 (+5 V) 5V
(2) mefecr the voltage at check terminals by using a circuit BV D9 (+15 V) 115V

+165V |D16 (HVCUR) | +165V

3.2.4 Recording output circuit

(1) Make sure that the range scale and each mark are recorded on the recording panel.

(2) Make sure that the dark and light marks are recorded on the recording paper when REC TEST switch S2 is set to
DARK or LIGHT.

(3) Adjust control VR3, if it is desired to make a light recorded part darker when SIG PRCS switch is turned on. The
recording becomes darker as VR3 is turned clockwise. Keep this control VR3 in the center position.

3.2.5 Paper feed motor control circuit
(1) Make sure that the paper is fed as shown by each CONST setting value by selecting the PAPER SPEED switch.
(2) Set P.F TEST switch S1 to TEST, and make sure that the paper is fed at constant speed (about 60 mm/min).
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3.2.6 Recording motor timing circuit
(1) Make sure that LED D1 flickers.

(2) Turn the preset control VR2 to allow the recording to start at 15 mm right side of the paper feed.

3.2.7 Recording motor control circuit

(1) Make sure that the range scale is set to 5 mm pitch on the paper.
(2) Adjust the preset control VR, if the range scale is not set as specified. The frequency becomes 4.2 kHz at check

terminal MOTOR.

(3) Make sure that the recording stylus stops at the rear side of the current feed plate when power is turned off.
(4) To determine the rest position of the recording stylus, adjust the value of fixed resistor R42.

3.2.8 Checkpoints and waveforms
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3.3 Transceiver Unit (DM-684-TRX1000)

This PCB contains four sets of transceiver circuits, signal selector circuit, and test circuit.

3.3.1 Adjustment portion on PCB DM-684-TRX1000
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Fig. 3.4 Adjustment portions on PCB DM-684-TRX1000
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(1) Make sure that the transmission monitor LEDs, D11, D22, D33 and D44 flicker on each range.
NOTE: Although both LEDs light alternately, they seem to be lit continuously.

(2) Make sure that the reception monitor LEDs (D11, D22, D33 and D44) flicker on each range.

(3) Press the ON LINE-LOCAL switch (SW1) to the LOCAL position, and then rotate the digital switch (DSW1)
from notch "0" through to "7". Confirm that the transmission monitor LEDs (D2, D13, D24 and D35) flicker as
shown in the table below. In case SW1 is switched to the position "8" through to "F", each LED flickers at short
interval. This causes visual acknowledge on flickering to be impossible.

(4) After confirmation, reset the switch to the "ON LINE" position,

Range Channel DSW value |LED Check terminal for adjustment Adjustable VR
Transmitting trigger | Transmitting pulse

0-05m CHO F D2 TRGO TX0 VR19
CH1 E D13 TRG1 TX1 VR22
CH2 D D24 TRG2 TX2 VR13
CH3 C D35 TRG3 TX3 VR16

0-1.0m CHO B D2 TRGO TX0 VR20
CH1 A D13 TRG1 X1 VR23
CH2 9 D24 TRG2 X2 VR14
CH3 8 D35 TRG3 TX3 VR17

0-20m CHO 7 D? TRGO TX0 VR21
CH1 6 D13 TRG1 TX1 VR24
CH2 5 D24 TRG2 X2 VR15
CH3 4 D35 TRG3 TX3 VR18

0-4.0m CHO 3 D2 TRGO TX0 None
CH1 2 D13 TRG1 TX1 None
CH2 1 D24 TRG2 TX2 None
CH3 0 D35 TRG3 TX3 None

Range No. of transmitting waves | Transmitting pulse width /\ [\

0-05m |2waves Approx. 22 uS U

0-10m 4 waves Approx. 50 uS

0-20m 10 waves Approx. 120 puS -

0-40m 19 —21 waves Approx. 250 puS Set the number of waves accurately.
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(5) For adjusting the transmitting pulse length, connect an oscilloscope to check terminals TXO-3, and adjust VR13-
24 to the specified wave number. Synchronize the oscilloscope with the transmitting trigger in the same channel

during this adjustment

(6) For adjusting the transmitting/receiving frequencies, adjust controls VR1, VR4, VR7 and VR0 so that the
transmitting pulse frequency becomes 88 kHz measured at check terminals TXO-TX3.
(7) Preset controls of VR3, VR6, VR9 and VR12 adjust the receiver gain

for each channel. Take due care when presetting the gain, not too low, [Channel | Gain setting control (max.)
not too high. (Max.) {(Min.)
(8) Preset controls of VR2, VRS, VR8 and VR11 determine the minimum |CHO VR3 VR2
gain level when the operator's GAIN control is turned to fully CCW  |CH1 VR6 VR5
position. Take note when these presets are readjusted, the entire GAIN | CH2 VR9 VR8
control range varies. CH3 VR12 VR11
3.3.3 Checkpoints and waveforms
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3.4 Control Board (DM-684-7000)

This PCB controls the transceiver unit and executes receiving signals and various recording marks processing by

using an 8-bit CPU.

3.4.1 Adjustment on PCB DM-684-7000
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Fig. 3.6 Adjustment portions
on PCB DM-684-7000

(1) Carry out visual inspections to confirm the recording is accomplished as set by operating controls and switches on the

control panel.

(2) Confirm that the settings of digital switches SW1 and SW2 are such that only SW1-1, 4, 5, 8 are set to ON, providing
compensation factor of 99. Meanwhile, one winch pulse refers to 1.01 cm, which is divided by the divide-by-100
counter. This results in the 1.01 m depth mark, deviated by 1 cm. In order to obtain accurate 1 m mark, the settings of
SW1 produces the modified division factor of 99. As a result, the depth mark of 0.999 m is obtained, with 1 mm

accuracy.

(3) Check that the 3.0 MHz reception clock appears at TP22 when the distance correction dial on the operating panel is set

to "8" notches.

(4) Check that the 8.0 MHz master clock apprears at TP21.

3-6

3.4.2 Checkpoints and waveforms
v ™
[O mE ~ i TP-13
; - ) X-scale : 5Sma/div
Y-scale : 2V DC/Adiv
i l
!
®H TP-15
X-scale : 200ns/div
HitpNENN Y-scale : 2V DC/div
L]
! |
o NEgN TP-10
ied X-scale : 10ms/div
. § Y-scale : 2V DG7div
L
[ |
@_ TP-21(8MHz )
. Ty T b Ma | X-scale : 50ns/div
RN _br] L JIL) Y-scale : 2vDCraiv
{f e '_r- !
IRETEERRN

®

S

®

CALIBRATION

TP—-22(3MHz )---(at 8)

X—-scale :
Y-scale :

100ns/div
2V DC/Aiv

TP-23

X—scale ;
Y—scale :

las/div
2V DC/div

TP-24

X—scale
Y-scale :

50ns/div
2V DCAdiv

TP-17

X-scale :
Y-scale :

20ms/div
2V DC/div

The frequency changes according
to the winch speed.
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3.5 Operating Pulse PCB (DM-684-9000)

The status of the various switches is sent from this PCB to the Control Unit. Make sure the operation of the
respective switches correctly reflects on the recording paper.

3.6 Motor Controller (MDC-001)

This unit controls the winch motor speed.

(1) Set the WINCH UP/DOWN switch of the control panel to UP or DOWN without connecting the winch, and turn the
SPEED CONTROL completely counterclockwise. Make sure that about +50 V appears across the terminals (+) and
OF

(2) Tum the speed control completely clockwise, and make sure that about +70 V appears across the terminals (+) and (-).
For adjusting the winch up-down motor speed, mount the winch on the hole wall, and connect it to the recorder.

(3) Adjustment of LOW speed: This adjustment sets the minimum winch descending/ascending speed to zero m/min.
First, set the EINCH UP/DOWN switch to the DOWN position, and then turn the SPEED CONTROL knob to com-
pletely counter clockwise position.

(4) Adjustment of HIGH speed: This adjustment sets the maximum winch descending/ascending speed to 20 m/min. First,
turn the speed control completely clockwise, and then adjust the preset control VR so that the 1m-depth marker
appears every 3 seconds. If completed, the sensor speed will be set to 20 m/min.

3.7 Belt Timing PCB (DM-684-HOLE1001)

This PCB carries a Hall device as a sensor that detects the position of the recording stylus attached on the timing
belt. The resultant signal is sent to the Control PCB to establish the recording timing.

(1) Whenever replacing the PCB, make sure to set the clearance between the Hall device and the magnet to be | mm
to 2 mm. To do this fit the PCB loosely using four fixing screws, then fix the PCB to allow the specified gap.
After the adjustment, move the timing belt rightward by hand to make sure both the stylus holder and the magnet
run freely.

(2) Turn on the Recorder unit and confirm the LED (D1} on the Power Supply PCB blinks.

3.8 How to Check the Receiver Sensitivity in the Air

In case the wall echo is weak, use the following procedure to

determine whether the receiver sensitivity is normal or not.

(1) Connect the recorder unit to the winch unit. b

(2) Stop the sensor at the position indicated in the right figure.

(3) Set the controls and switches on the operating panel as fol-

lows. \/

RANGE switch: 4m L .
CALIBRATION dial: 8 H P ]
SHIFT switch: 0% . T o)
GAIN control: Fully clockwise X direction<—-X' direction S eE;iTe
STC control: Fully counter-clockwise Sensor unit

PAPER FEED switch: 60 mm/min on CONSTANT mode scale
(4) Confirm that the echoes of the winch frame are recorded as shown in the figure below.
X o— ‘ —» X

DM-682: Set DIRECTION switch to the X-X' side
and confirm the first echo images are recorded as
shown in the right figure.

Set DIRECTION switch to the Y-Y side and confirm
the second echoes are recorded as shown in the

Y .
i B I B

right figure.
RN B i ! |
o | [ B
EREEE ¥ ! | an
L 2ndecho——!
DM-684: Confirm the first echoes are shown in the X <—|—> X Y
X-X' direction and the second echoes areinthe Y- |Y - L [ L . ‘B
Y' direction. ? . i A [ 5
{ ERNEEEEE I
b ! P T i :
L 1st echo—! L
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(5) In case no echoes are recoded, put a metallic plate in parallel to each ["When the record is not made |
surface of the sensor element and confirm that the echoes are clearl i ] - .
recorded. Carry out this procedure for X-X' and Y-Y' directions. ’ X direction <¢—- X" direction
Note: The distance of the echo obtained in the above procedure is not an actual
distance because the medium is not the slurry but the air.

(6) Should the echoes be normally recorded, the slurry filled in to the hole \/
may be contaminated. Replace the slurry and re-try the measurement, 8
according to the operating procedure detailed in the operation manual.

(7) Should the echoes be poorly recorded or not recorded, sensor ele- >

ments or cable connection may be wrong. Refer to para. "3.8" ég%?lx égpcrr(r)‘x

Reflecting plate Reflecting plate

J
S

i I

3.9 How to Check the Sensor Unit Cable and Sensor Elements

If the equipment is confirmed to be defective, check the sensor unit and sensor elements by the following proce-
dures.

3.9.1 Checking the sensor unit cable for discontinuity

(1) Check if any damage on the sensor cable be found. Also check if the cable becomes thinner in exterior.

(2) Disassembly the sensor unit and measure the resistance between the electrodes on the waterproofed connector and the
slip rings. Check the line one by one, for HOT line and GND line, respectively. There are 8 lines in total.

(3) If you find the lines are discontinued, cut the cable at the damaged part and re-wire each lead.

(4) If you find the cable is normal, suspect faulty sensor element or the sensor cable connecting the waterproof connector
and the sensor elements should be discontinued. Refer to para "3.8.2 Diagnosing the faulty sensor element and cable
discontinuity".

Cable drum Cable sheave

@,\\L I Waterproof
connector
(-\ ] — :

Color of lead &

; gi’%rl:\)al Waterproof direction of element
. v 4
3 GND connector X X1y Y

BRN|RED|ORN| BLK

3.9.2 Diagnosing the faulty sensor element and cable discontinuity

(1) Disassemble the sensor unit and replace the defective lines with normal lines by changing the waterproof connectors
one another.
(2) If the sensor element is suspected to be faulty, measure the insulation of each electrode in the waterproof connector.

Normal insulation should be more than 1 M Ohms. Also check if the electrodes are rusted, causing poor contact on
electrodes.

3-8 DM-682/684 SERVICE MNUAL - 00



4. Troubleshooting
4.1 Troubleshooting Flow Chart by Symptom

If the winch unit or recorder unit fails to function, implement the following performance check. Notify the
results to our local office of your convenience.

Phenomenon 1: Voltage meter pointer does not deflect.

Pt Voltage meter is defective.

Is recorder unit and \ No
winch unit in operation? /

Yes
Is 100 VAC appliedto \ No p.| Check the connection of
the power connector ?  / the AC generator.

Yes

Is the circuit breaker No
< switched on? > B Turn on the circuit breaker.
Yes
Areofz réég%rg? ﬁﬁitb ;%%ker) No If the breaker is found tripped,
8 A (nonfuse breaker) P wait for one minute minimum,
of winch unit normal? / then reset the breaker.

l Yes

Check the internal wiring.

Phenomenon 2: Neither recorder unit nor winch unit functions

Is voltage meter pointer No
( d%flecting?p > | To phenomenon 1.
Yes
Is the voltage meter '
o \r/gadi%g \ No > Check overvoltage protection
higher than 110 VAC? / circuit on power supply PCB.

Yes

Note: Power supply PCB
Overvoltage protection circuit is functioning. (DM-684-PS-6000)
Lower the voltage to 100 VAC, turn off

the power switch once, and turn it on again.
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Phenomenon 3: Recording belt does not turn.

Is POWER switchof \ No
recorder unit normal? J/

l Yes

Is 2 A (nonfuse breaker) \ NoO

P POWER switch is defective.

If the breaker is found tripped,
P wait for one minute minimum,

of recorder unit normal? /

l Yes

then reset the breaker.

Is solid state relay SSR1\ No
< on power supply PCB \
normal? /

l Yes

P SSR1 is defective.

Is input 18 VAC of diode \ No
D5 on power supply PCB
normal? /
Yes

> Check D5 and T001 on
power supply PCB.

Y Check +24 V line on

Is the output +24 V line \ No
of diode D5 normal? J/

Yes

power supply PCB.

Is relay RL1 on power \ No
supply PCB normal?  /

l Yes

Check recording motor control
circuit on power supply PCB.

P RL1 is defective.

Note: Power supply PCB
(DM-684-PS-6000)
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Phenomenon 4: No paper is fed though recrding belt turns.
Phenomenon 4-1: Paper feed defective in both CONST apeed and SYNC modes.
No No
I fed lly wh
P.F. TEST switch S1 on power | oot CNTT o o] Ft e cometr o poer
supply PCB is set to TEST? power supply PGB normal? supply PCB normally.
Yes # Yes
No
Are input/output signals of Check the paper feed
Control PCB is defective, if no IC5 on p%\g/:ér:]z'uopply PCB motor contr?l ggg't on
signal is applied to check terminal LEL power supply FLE.
TP12 of control PCB. Yes
Check wiring up to the powr supply, No
if a signal is applied to TP12. Is paper feed Paper feed motor is
motor rotating? defective.
* Yes
Check the paper
feed mechanism.
Phenomenon 4-2: Paper feed defective in SYNC mode.
< Does ‘évr"récgolwr']t_ goup > P To phenomenon 10.
Yes
Is connecting cable No
norma?? > P Replace it with new one.
Yes
Is depth detector gear \, NoO
< fas?ening norme?l? > P Replace it with new one.
Yes
Is check terminal TP17 \, NO
< of control PCB normal? > »( Check control PCB.
l Yes
Check internal wiring Note: Control PCB
of the recorder unit. (DM-684-7000M)
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Phenomenon 5: No wall face is recorded while various marks are recorded.

Is recorder unitand ~ \_ No
winch unit connected normally?

Yes

>

Reconnect to normal wiring.

Is the gain checked normaIIy\N o
in the air? Refer to
" 3.8 Checking the receiver gainy

Is gain normal?

Yes . \ No
Is connecting cable normal? )

>

Check the gain by setting
the RANGE, SHIFT, GAIN
and STC switches again.
{(see Note below).

Note: If the receiver sensttivity is poor,
you should suspect the sensor element
to be defective or the cable to be
discontinued.

>

#Yes

Replace it with new one.

>

Is test signal produced
by the TEST switch on \ No
the operation panel? /
Yes

Yes * Yes

< Is transmitter '\ NO Igf%:)t\?v:trgggly No
i iany >—PX
I Operation’ PCB normal? :

Control PCB is defective.

Check +165 V line.

setto LOCAL?

Does a transmitter of each channel transmits
when SW1 on the Transmitter/Receiver PCB

No Check
the transmitter.

¥ Yes

Check the control PCB.

Yy

>

ls the ON LINE/LOCAL switch of\ NO
the transmitter setto ON LINE? /

+Yes

Set it to ON LINE.

Check the winch connector-sensor unit cable especially at the beginning of the cable
winding on the drum or in the vicinity of the sensor unit.

y

Is the O REJ switch \ No
set to ON position?  /

l

Yes
Turn off the sub-panel Reset RANGE, SHIFT, GAIN
[O REJ] switch. and STC controls.

‘Yes

!

Does the oscillator line and wall \ No
echoes get merged? J/

#Yes

Reset GAIN and STC controls.
If the slurry is seriously contaminated, records may, not be available.

4-
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No record?

\\No
/

# Yes

Yes

><Recorded partially> No >
or intermittently.

Phenomenon 6: No record appears (None of various marks appears, too).

Check
control PCB

Are recording stylus
and current feed stylus

mounted normally?.

Replace it with
new one.

or intermittently.

# Yes

/' Are manual mark
recorded partially

S>No

Check
control PCB

¢ Yes

Is recording belt

magnet mounted?

Replace the
recording belt.

Adjust contact of the recording
and current feed styluses.

‘ Yes

Is LED D1 on power
supply PCB fI|cker|ng'>

e
.
Y

Adjust the space between the recording
belt magnet and the belt timing PCB.

Are marks recorded

No
when REC TEST switch between power supply PCB
on power supply PCB and current feed plate?
is set to DARK/LIGHT’7 Is the wiring not shorted

Is wiring normal Yes No
Is +240 V applied to Check Power
the cathod of D2 on | Supply PCB
power supply PCB? and transformer.
to ground?
i No l Yes
Repair the defective Check the recording

portion.

stylus control circuit.

Is timing of the power

Check the power supply PCB.

Isa S|gnal applled to
check terminal TP10 and

supply PCB's REC and
POS termmals norma|'7

TP11 of control PCB?

Check the control PCB.

l Yes

PCB and Control PCB.

Check wiring between Power Supply

S1(RECTEST)

Usually, itis set to NORMAL.
S2 (PFTEST)

Note: Switches provided on the power supply PCB (DM-684-PS6000).

Used for switching between the test (TEST) and nomnal usage (NORMAL).

Used for switching between the LIGHT and DARK of records printed.
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Is the set value within "\ NO

Phenomenon 7: No width mark (drilling hole mark) appears.

>

the range and shift?  /
Yes

or <WIDTH (cm)> switch o

Are the <SHIFT> switch \
f
[WIDH MARKER] switchs \ VO

Change the set value.

normal?
Is connector normal?

¢ Yes

Check Operation Panel
and Control PCB.

ls DEPTH MARK switch \ No

Replace the connector CN20 or
switch on the PCB DM-684-9001.

Phenomenon 8: Only depth mark does not appear.

turned on? /

<
¢ Yes

>

Turn on the switch.

>

: No
Is connecting cable normal?\
% : \No

Replace it with new one.

>

Yes

Is check terminal TP17 "\ No

Replace the defective portion.

>

# Yes
< Is depth detector gear \No
< on control PCB normal? /

¢ Yes

fastening normal?  /
Check the recorder unit wiring.

Check recorder unit wiring.

Note: The depth detector is indicated either by the paper

feed rate in-proportion-to-depth or by the depth mark.

Check one of them.

4-6
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Phenomenon 9; Depth digital indicator does not turn on.

>

< Is depth mark recorded?> No

Yes

To phenomenon 8.

>

Is digital depth indicator \ No
normal? -/

Yes

Check Control PCB.

Replace it with new one.

Phenomenon 10: Only winch unit does not operate.

>

Is 8 A non fuse breaker \ No
for winch unit normal?

¢ Yes

If the breaker trips, wait for
one minute minimum,
then reset it.

Is connecting cable norma@ No

* Yes

Are UP/DOWN switch
is set to UP or DOWN,

Replace it with new one.

or is SPEED switch
turned clockwise? /

# Yes

Set the switch to the Up or
Down, then tum the SPEED
control clockwise.

switches normal?  /

+ Yes

Is motor controller \ No

<Are upper and lower ||m|t\ No

(DMC-001) normal?
* Yes

ls PCB DM-686-8300 \ No
normal? /

Yes

<Does winch motor rotate'> No

Yes

Check the mechanism.

Adjust limit switch.

Check motor controller.

Check PCB DM-686-8300.

Replace it with new one.
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4.2 Replacing Methods of Winch Parts

Make sure to remove the winch covers before replacement of the winch parts.

4.2.1 How to remove the winch covers

Motor cover
y— Screw

Screw shaft cover (A)

Screw shaft

cover (B)

Screw Screw

Chain cover

Fig. 4.1 How to remove the winch cover

a. How to remove the motor cover

(1) Remove four motor covers fixing screws from the upper part of the winch.
(2) Pull out the motor leads from the PCB (DM-686-8300) in the motor cover.
(3) Pull the motor cover upward.

b. How to remove the screw shaft cover (A)
(1) Remove seven screw shaft cover fixing screws from the upper part of the winch.
(2) Pull the screw shaft cover (A) upward.

¢. How to remove the screw shaft cover (B)
(1) Remove six screws that fasten the shaft cover from the side of the winch.
(2) Remove the screw shaft cover (B).

d. How to remove the chain cover
(1) Remove 14 screws that fasten the chain cover from the side of the winch.
(2) Remove the winch cover carefully so that the chain cover will not be caught by a handle.
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4.2.2 How to replace the chain .
There are three kinds of chains: roller chain, bush chain A and bush chain B. The location of each chain is shown
in Fig. 4.2.

Bush chain A Roller chain

«— [511]Bush chain B

Wire drum
Cable drum

Fig. 4.2 Location of the chain and cable drum

Each chain has a joint link as shown in Fig. 4.3. Remove
this joint link when you change the chain. After replace-
ment of the chain, make sure to apply grease to the chain.

- 1543 cm is recommended.

Fig. 4.3 Joint link

> 4

Note: Do not apply tension to the cable around the drum /
when changing roller chain.

Fig. 4.4 Adjustment of cable tension

4.2.3 How to replace the wire rope

There are two wire ropes attached to the winch unit. As the wire drum cannot be rotated manually, make sure to
connect the recorder unit and winch unit when you replace the wire rope, then replace it by the following procedures:

(1) Remove the roller chain (509).

(2) Fix the new wire rope end by using
squeezing sleeve through the wire drum
hole as shown in the figure below.

(3) Rotate wire drum and wind the rope
around the drum. Do not make knots,
twist the portion, or put slack on the wire.

(4) The wire rope must be set in the center of
the wire drum groove and wire guide pul-
ley as shown in the figure below.

!
Wire guide pulley ‘_E[:+ : |

Squeezing sleeve

Motor
Wire drum (B)

Wire ropg ———»

Wire drum A;D:H/\LL/ID/

S-twist

1
Note: Align the center of wire sheeve, wire rope, and wire
drum groove to avoid irregular wire winding.

DM-682/684 SERVICE MNUAL - 00 4-9



4.2.4 How to wind the cable around the drum

(1) Remove the roller chain (509).

(2) Wind cable with 1 meter left from slip ring side around the cable drum (404). Do not make knots, twist the
portion, or put slack on the cable. Cable drum can be rotated manually.

(3) Processing method of the cable wiring is referred to item "3.8.1 How to check the disconnection of sensor cable."

(4) Set the roller chain as it was.

4.2.5 How to replace the screw shaft (A)

(1) Remove the screw shaft cover (A). See "4.2.1 How to remove the winch cover."

(2) Remove the roller chain.

(3) Move the slide bracket (B) to either side by rotating the screw shaft (A) manually.

(4) Remove the C-ring attached to the opposite side to slide bracket (B) by using pliers.

(5) Pull out the screw shaft (A) through the hole.

(6) Loosen the fixing screw (483), then pull slide bracket (B) and sprocket (D) by rotating screw shaft (A) manually.
(7) After replacement, assemble them by the reverse procedure.

ZD iF Cable guide pulley

— Cable Notw 1: After assembling the screw shaft, align the cable to fit into

Cable d the groove of the cable drum, or windings will be irregular. Make
/m Eba € drum sure to apply grease to the screw shaft.
Note 2: Refer to items "4.2.6" and "4.2.7" for replacement of the

i slide guide pin.

[ e—— . SRR,

C-ring —o,
Bearing (C)

/

=
C-ring

Snap ring pliers

O

Slide guide pin

— [477] Spring pin
: Bearing (C)

\

Fig. 4.4 Replacement of the screw shaft (A) and slide guide pin
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4.2.6 How to replace the slide guide pin

(1) Remove the screw shaft cover (A) by referring to item "4.2.1."

(2) Pull out the split pin.
(3) Pull out the slide guide pin.

(4) After replacement, assemble them by reversing the above procedure.

4.2.7 How to replace slide bracket (B)
(1) Remove the slide bracket (B) by the same
procedure as item "4.2.5" and "4.2.6."

(2) Loosen the fixing screw and remove the ro-
tation center pin.

(3) Assemble them by reversing the above pro-
cedure.

4.2.8 How to replace the wire side roller
(1) Remove the screw, holding plate, collar
(C), and wire side roller in that order.

(2) Replace the wire side roller and bearing

with new ones.
(3) Assemble them by reversing the above pro-

cedure.
E-ring
[s50]Holding plate

l: [483]Screw,
S
® <
e , ,

[438] Wire side
roller

a— Rotation center pin
?— Solid sleeve bearing

Slide kracket (B)é

Solid sleeve bearing
Cable sheave bracket

Fixing screw
[#24] Hinge pin

[#80] Cable sheave Collar C

Fig. 4.5 How to replace the slide bracket

Limit switch shaft

Hexagonal bolt —a. Holding arm B

Fig. 4.6 How to replace the wire side roller, wire guide pulley and holding roller

4.2.9 How to replace the wire sheave

(1) Remove the limit switch shaft, after replacement of E-ring.
(2) Replace the wire sheave and bearing with new ones.
(3) Assemble them by reversing the above procedure.
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4.2.10 How to replace the holding roller

(1) Remove the hexagonal bolt.

(2) Remove the split pin.

(3) Remove the E-ring from roller shaft.

(4) Replace the roller shaft and bearing with new ones.
(5) Assemble them by reversing the above procedure.

4.2.11 How to replace the wire side roller

(1) Remove the screw shaft cover (B) by referring to item 4.2.1,

(2) Remove the screw, holding plate, collar (C), and wire side roller in that order.
(2) Replace the wire side roller and bearing with new ones.

(3) Assemble them by reversing the above procedure.

[475] Split pin [500] C-ring Bearing (C)
[438] Wire side roller e

.

Holding plate PN s
Screw ~. "l

/ @@Z)Wire holding.| |
[a75]Split P, % roller \‘g\é

\

Wire holding rolter
Spring pin

[

Wire sheave

[459] Coupling

Screw shaft (B) :
Slide guide pin < B _
(24 Hi i [510] Bush chain
[424] Hinge pin [439] Wire guide pulley Split pin

Fig. 4.7 How to replace wire side roller, wire holding roller,
screw shaft (A) screw shaft (B), wire sheave and guide pin.

4.2.12 How to replace the wire holding roller

(1) Remove the screw shaft cover (B) by referring to item 4.2.1.

(2) Fix the wire rope end to wire drum by using tape or the like so that the wire rope will not be slack.
(3) Remove the split pin, take out hinge pin, then remove the wire holding roller assembly.

(4) Replace the wire holding roller and bearing with new ones.

(5) Assemble them by reversing the above procedure.

4.2.13 How to replace the screw shaft (B) and screw shaft (C)

(1) Remove the screw shaft cover (B) by referring to item 4.2.1.

(2) Remove the bush chain.

(3) Loosen the fixing screw of coupling

(4) Remove the C-ring from both sides of the screw shaft.

(5) Remove the sprocket (C) after moving two screw shafts in the direction of screw shaft (B).
(6) Remove the screw shaft, then replace it with new one.

(7) Assemble them by reversing the above procedure.
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4.2.14 How to replace the wire guide pulley

(1) Remove the screw shaft cover (B) by referring to item 4.2.1. Wire guide pulley
(2) Remove the split pin, take out hinge pin, then remove the wire guide pulley h
and bearing.
(3) Assemble them by reversing the above procedure.
/-\

(4) After assembling, align the wire to be fitted in the center of the wire guide Wire

pulley and the wire drum groove. Wire drum

4.2.15 How to replace the slide guide pin

(1) Remove the screw shaft cover (B) by referring to item 4.2.1
(2) Remove the split pin, take out the slide guide pin.

(3) Assemble them by reversing the above procedure.

4.2.16 How to replace the slide bracket (A)

(1) Remove the screw shaft cover (B) by referring to item 4.2.1.
(2) Remove the slide bracket (A) from the screw shaft and slide guide pin.
(3) Assemble them by reversing the above procedure.

4.2.17 How to replace the wire drums (A) and (B)

(1) Fix the end of the wire rope onto the wire drum by using a strip of PVC tape.

(2) Remove the motor cover by referring to item 4.2.1 "How to remove the winch cover."

(3) Remove the roller chain by referring to item 4.2.2 "How to replace the chain.”

(4) Remove the bush chain (A) by referring to item 4.2.2

(5) Rotate the slide bracket after removing the slide guide pin.

(6) Remove the bearing case, gear (A) and the depth detector case.

(7) Remove the wire drums (A) and (B), and motor upward after removing four hexagonal bolt.

(8) Remove the spring pin, the wire drum from the motor gear box, and then the replace it with new one.

(9) Insert the wire drum pin into the wire drum, and then insert the motor gear shaft into the wire drum.

(10) After assembling the replaced wire drum and the gear box, make a hole for slip ring pin by using a drill of 5.0
mm in diameter.

(11) Assemble them by reversing the above procedure.

Wire drum pin (B)
ParIIeI key Wire drum (A)

- Motor
Screw
[406) Wire drum (B)

[448]Depth detector
case

| Parallel key
[414] Wire drum pin (A)
r—- Screw

[#36)Gear A\
»
Fixing screw ’\ - AT
Depth detector g [431] Sprocket (B)
cover

~
¢ (4281 Bearing case
o, \

i
Hexagonal bolt Hexagonal bolt

/

Fig. 4.8 Replacement of the wire drums (A) and (b)
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4.2.18 How to replace the cable drum

(1) Remove the roller chain

(2) Remove the cable by pulling it toward you by referring to item 4.2.2.
(3) Remove the bush chain (B) by referring to item 4.2.2.

(4) Remove the slip ring without breaking contact.

(5) Remove the slip ring and bearing case.

(6) Remove the cable drum upward.

(7) Pull out the cable drum pins (A) and (B) into the cable drum.

(8) Insert new cable drum pins (A) and (B) into the cable drum.

(9) Assemble by reversing the above procedure.

[445] Slip ring cover Cable drum pin (A)

Lid

Cable drum

Parallel key
Parallel key

Slip ring
+—[482] Fixing screw

Slip ring case

Sprocket (A)

Hexagon Cable drum pin (B)
v, ? |

Bearing case

Fig. 4.9 How to replace the cable drum
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4.3 Exchange Methods of Recorder Parts

4.3.1 How to remove the recorder from the wooden box.

=

/ ' (1) Remove four screws indicated by arrows in the upper fig-
y ure from the control panel of the recorder unit.

(2) Pull the recorder upward.

I8

on fuse breaker
- for winch unit (8A)

4.3.2 How to replace the non fuse breaker / L

Non fuse breaker

(1) Remove four screws indicated by arrows in the upper forrecorder unit (2A)

figure from the control panel of the recorder unit.

(2) Remove the faston receptacles of the non fuse breaker.

(3) Release the latched non fuse breaker from bracket of
the panel.

(4) Mount a new non fuse breaker by reversing the above
procedure.

4.3.3 How to replace the PCB (DM-684-9000) for control panel 8
1

(1) Remove control panel by removing two nuts fixing
small type toggle switch on the control panel.

(2) Remove main control panel after disconnection connec-
tors (CN17, CN18, CN19, and CN21)

(3) Remove nuts fixing controls and switches on the main
control panel. :

(4) Remove PCB (DM-684-9000) from the main contro
panel.

(5) Replace it with new one by reversing the above proce-
dure.

| Control panel C or D
s
PCB (DM-682/4-9001)
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4.3.4 How to replace the WIDTH MARKER (WIDTH) switch

(1) Remove the control panel

(2) Remove the PCB (DM-682/4-9001) from the WIDTH MARKER (WIDTH) switch.
(3) Remove the WIDTH MARKER (WIDTH) switch from the control panel.

(4) Replace it with new one by the reversing the above procedure.

Note: Insert it into the left hand connector CN20 in case of DM-682.

4.3.5 How to replace the paper feed motor

(1) Remove the connector CN11 from power PCB (DM-
684-PS-6000).

(2) Remove the screw fixing paper feed motor.

(3) Remove Gear (A) from the shaft of paper feed mo-
tor.

(4) Replace the motor with new one.

(5) Assemble by reversing the above
procedure.

Note: After replacement, make sure the

paper is fed at the speed set by the

PAPER SPEED switch on the main

control panel.

Send out spring
C-ring for shaft

4.3.6 How to replace the send out spring

(1) Remove the paper feed motor.

(2) Remove the C-ring for shaft.

(3) Pull out the Gear (B) assembly.

(4) Pull out the send out spring from the gear (B) af-
ter removing screw.

(5) Replace the send out spring with new one.

(6) Assemble by reversing the above procedure.

Note: After replacement, rotate the paper feed gear to |

make sure it rotates in the direction of the arrow only. Screw %/ '

e

Stylus guide

4.3.7 How to replace the current feed plate

(1) Remove the signal cable from the current feed plate.
(2) Remove four screws fixing the current feed plate.
(3) Replace the current feed plate with new one.

(4) Assemble by reversing the above procedure.

Note: After replacement, make sure the current feed plate and chassis are not shorted.

4.3.8 How to replace the stylus

(1) Remove the screws that fasten the stylus guide from the stylus guide.

(2) Replace the stylus guide with a new one.

(3) Fix the stylus guide with the screws removed in step (1).

Note: After replacement, rotate the recording belt manually to make sure the recording stylus comes through the stylus guide
and runs on the recording paper properly.

4-16 DM-682/684 SERVICE MNUAL - 00



4.3.9 How to replace the recording belt
(1) Loosen two screws on the upper left-hand corner.
(2) Loosen the holder screw B (2).
(3) Remove the recording belt (3).
(4) Replace the recording belt, and then assemble by reversing the above procedure.
(5) Confirm that the magnet does not touch the belt timing PCB by rotating the recording belt clockwise manually.
Note: Do not apply excessive tension to the recording belt. Tension can be adjusted by slight fastening two screws on the
upper left-hand corner and by rotating the holder screw (B).
DM.-684.-HOLE-1001
pa

b — 1 —
i
‘“AO.Gto.Bmm L‘5mm

Note: Adjust the tension of recording
belt by pressing it upward so
that the clearance will be about

Two fixing
Screws

4.3.10 How to replace the winding belt

This procedure is applicable to the following equipments
that use the timing belt.

DM-682: Ser. No. 682647 and before

DM-684: Ser. No. 684391 and before

(1) Remove the main control panel.

(2) Remove the winding belt from the pulley.

(3) Replace it with new one.

(4) Attach the main control panel as it was.

4.3.11 How to replace the recording motor g bl
(1) Remove the connector CN12 on PCB (DM-684-PS6000), / Sc[r)eiiv\\lle pulley A
and then disconnect the cable from the recording motor. ' [\ { / Flat head screw
(2) Remove the recording motor and timing belt by removing ! \@ Motor holder
four fixing screws. /

(3) Remove the pulley A by removing a fixing screw which
fixes pulley A to the recording motor.

&«

_LCIearance between drive pulley A

1 and motor holder should be 2 mm.
' Motor '

Run the motor and adjust the belt
displacement to be within +/-0.5 mm
by rotating the holder screw (B).
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(4) Remove the recording motor from motor holder by removing four screws which fixes motor holder.
(5) Replace the recording motor with new one by the reverse procedure.
(6) Adjust the recording motor by reversing the above procedure.

4.3.12 How to replace the timing belt

(1) Remove the timing belt by the procedures described in the item (1) and
(2) of para.4.3.11 "How to replace the recording paper".

(2) Replace it with new one.

(3) Adjust by referring to item 4.3.11 "How to replace the recording motor." 2

® Power transformer

4.3.13 How to replace the power transformer . y ~©

(1) Disconnect the connector CN8 from PCB DM- ’ S
684-PS6000 in the recorder unit.

(2) Remove the screws that attach the transformer
to the chassis.

(3) Remove the screws fixing the transformer and
angle.

(4) Mount a new transformer by reversing the
above procedure.

(5) Confirm that each voltage applied to check
points on PCB DM-684-PS6000 is normal.

4.3.14 How to replace the relay

(1) Release the latch on the relay socket.
(2) Remove the relay from the relay socket.
(3) Install a new relay and reset the latch.
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5.2 Parts location
DM688-0100

DM684-HOLE-1001MO0

DM682/4-9001-M1

r

SW32 SW33 SW34

gz ge
L ®
er--7ml®

A —- o
i1 1

R ®
9 —— -—
£ DN-6833A g

- N O & @

swas sw3s sw37 17!
. 17!

|

N
I

8xl

il

LK@DENE%%.’""S OM—682/4—9001—MI [ 11 '_._I

DM-682/684 SERVICE MANUAL - 00

-19



DM684-PS6000-M3

\ /37Q000} A700LY o~

g — ; I m 5 L
3 E Ny 2 sezmigL
> » -
@ 3 ® — 5 10 Ve noze 0 w_ ] ¥e00IY 20 _ YVZOHESHLI
e ° - NOL6AST =
2T z N 82y Wzz  NWi6LBST ol = S3on > — anoy -
2™ me Wz ogu > o vy SNODID °
~
% EHA & n NI® c
9904 » 4
14 a"M00 19 | » ® 5 m
L1 nl N DOL MS &
mmmuu bt Kol zv
= M\@ 8 .
weoze e B o ozu¥s's NozeW 20! o B
w| stHWe'Z - 9gy 940 3 o® 3
ole AeC oy 66823 H o I E MS 5L0°0  Zvd »
=& e ] Y o — S
N 2N 3~ovev pah 6l W TR . s
= % oo LHdETO AS [+ 'Y
o wE e 60 W«a so N
x €EH N zp 7N\ CL/RY o
2 3 YPBY 66820 H *0 + z
» & zed v Qoln ~ Le62H e m 2 2 €W 0009 Sd -¥89-WA
+ cyw/._ - N -~
o >Om\m1hv EN ~
< (o] b~ N N Z
s@ oo % S I 3¢
& 3} 1[ - C
S n oux Lvy 8y 004 2 oI d8€1090L © -
o N we'e we'e
=iy SeweE < £ZSPSW DI 2
N - - o
) e [ O
+ ® -
990A 90A % €0 e HOLOW
m PIE oy 0L~ 8 Ta
ALY hag
9%0h 28 28 dsersydL £o1 H¥ O 5 zz
1420z = _xmm T ouo — . g < s ©~
2e9 :o T » x * ©
~
~ dc1D
WEl_ 1vavo. wacrot ¥ -
xoo_n_m . < oE "'y
[=]
nOOw“wv g AT 1ve sZY
CN10 — CN13 - W nEE
J (CN5) 53T oS35 o (cNgy 1831 dd s 5 l 80 82y
0 A A |a : A
1 2 5 1 13 1
B B B
1
LIGHT DARK NORMAL TEST

DM-682/684 SERVICE MANUAL - 00

5-20



DM684-7000-M1

C50 4 104 C49 -t 104 C48 HF |04

C51 4k . 104

C44 104 I~
i v

C45 4+ 104

]
t
t
-
|
|
]
|
[
]
1
)
|

HPD71054C ) UPD71054C

HPD71054C 6%7'845

27128

6264

-

Lo

TP24 TP23

P22

C42 4k 104

€43
104

103

i* RA8 472

[ I

Ri4 472

8237A

- — —_—

C

I
L

c29

€35 4+ 104

HC257

-
28
1k 104 HCI25

[J

HCOO

H

x
<«
o
~

|
[

o
8

472

I

€36 4 104 HCO4

BPD70108C

£1
Y| I6MHZ 220

(2]

58

N~y

J[ +
OF ©©

4
T
S
s
=
jxJ
w
I

|

J

HCO4

U

HC74

Ny
i

HC74

D

Wi
=
=3
S

4

K

- . ' b |
2 Hezss ! B sio T3
o ' Al ag QO
5Ty 1 : QO __
HOITS 09 4k HCI93 1 cones NSy .
fO 104 0 ~ Q O_ vcr C2 dmal_
] T 1 PR
] ]
PERUUIUNE I i g cly
HC367 S HCie3 _nﬁ_.w i+ = HCO4 S 1
o
T ger 1 T8 e ls
m S S Rz 04 |z
c24 4F 104 HMeisBHP £8 &  HCigs 7406 X
%6 RS 152 ——¢ 1
1 s B w— N
]
HCES m.._o HCIS? HC273  RI7 !\_8/1@_ !
b 3 - |
L _ 1 ¥8 . _ 1 S ]| e
W TS o7, ) TI§ 4F n_mﬂxun_nmw | o I
104 | [x] I =
-1 e——— e ——— =
e _1 z m OPTION o
czs RA4 R -
- 104 HCI38 472 L O 2 3
HC245, P
e ] e 1] e ] 2
o~
HCI38 HC240 HC240 mO mm
S
e | 2 | heanse o
RAS ==
HCISS 472 R
472
o~ HC36T— — g
e _ ] 3 20— ] cg 100
= ce
€26 4F 104 HCBE c2! TFTo4WCIZS €17 4+ 104 LS26 Omxm 4 cg,lo4
= 104 ©
e — R7 472
i R I SRR
" Re 104
HCO0 HCT4 HC74 “Cil 4 103
i i | s
I b= ;
— —1 T @ e | §
1&] ————
HCI7S HCIZ5 5 Q< el 4 O o a72 =)
Oa TPI4 Ri2 €13 104 =
1 2 | ) ] oy Lk =
o2 P w
HCOO HCO8 HC74 QOas= RIS 472 =
O &y — T
— B s — £
S 22 4k 8 2 3 X
104 04 o e — Ox+ 8
A8
an‘
=
a

5-21




Ev

-22

’
»

a

EiEgi-DM684-9000-M1
END
K
ZRS IMS
- ]
moOT 2(‘8
|N3§E L S
a »
o S~
g O
S e
o = 2
T
5 M E SN
o]
e fin
o2 a[aa
>0
Wpn
+ o
O 1 A O- ¥ x10¥dvQ
e [RTS 4 o
©g WETY J
-_ x
- e SMS
‘ £ v
! o ™ €037 20317 101
o
vy IEIRIEIE: b 1
<L ¥*10vdv0
o WI-22.8Y 9vy pj-zz2, SVY
Y 83 gy-gx3
4
Eg o3
g S
- ]
W <
[+ ]
¥ 1S € a1$ e 2o1S ‘f 1918
YNIVD o =
; o
Sl eNivd ZNIVD INIVD
Y LMS 9Ms
N
P4
(5]
8% 33 :
= ~
w N
x102dV0 P
f ;
b4 m
o
Qoao N -
PINS  CIMS 2IMS
= e =
> o o A
= E 2 N k S
w w . . [
g_ 90 __ 5d__ 0
mnzavul—L‘lL 111

u

DM-682/684 SERVICE MANUAL - 00



6. Parts list

6.1 Mechanical parts

Recorder unit (Exploded view, drawing No.682-2321)

Symbol  Code Name Description Specifications
1 80306604  Alminum case C19MB12014
2 41370020  Power transformer DMT-001/002 AC110/220V
2 41370030  Power transformer DMT-003 AC440V
3
4 77415036  Stainless plain type top plating B-1078-14
5 Corner metal fitting
6 63500051  Recording unit
7 0C4x20B
8 87500041  Recording bearing 1 £82-1204-9
9 72660013  Recording paper DMP-250 A3-500

10 93070100
10 93070110
11 82715682

Operation instruction
Operation instruction
Main name plate

DMR-682 operation manual, Japanese
DMR-682 operation manual, English
682-1476

11 82715684  Main name plate 682-1477
12 82791649  KODEN sticker 686-4009
13 85710194  Vinyl cover 682-2311
14 70403110  F type planer handle THA-6 (with black painting)
15 70190080  Stainless catch clip TL-11H
16 Coner metal fitting
17 79046100  Nylon string 4¢ x 700L
18 82221174  Cushion £82-1399
19 82723010  Name plate 682-1478 M1
20 85710070  Storage bag for DM 682-1482 M1
21 75144135  Pan head screw PSM6x358
22 80607410  Plate 682-1405
23 71411124  Belt 682-2316
Recorder unit (Exploded view, drawing No.682-2322)
Symbol  Code Name Desctiption Specifications
1 80701707  Fixing metal plating 682-1483M1-Z4
2 61500060 P.C.B. assy. DM684-7000M1
3 75091238  Pan head screw PWSM4x8B
4 82900333  Metal fitting 682-1380-24
5 75091238  Pan head screw PWSM4x8B
6 76900563  Knurled screw With 682-1363 M1-N1 buff
7 77191102  Washer W5B
8 83502194  Stand-off With 682-1365 M1-Z4
9 75091200 Pan head screw PSM5x128
10 61500070 P.C.B. assy. DM684-PS-6000M3
11 61500080 P.C.B. assy. DM684-TRX-1000M2
12 70403160  Stay for front cap (right) TM-53-R
13 75091154  Flat head screw 0OC3x6B
14 83502214  Stand-off With 682-1356M2-04
15 77302173  Pin with metal plating 682-1379-Z4
16 77191040  Thrust washer STW-FT60-0.5
17 75091101  Flat head washer F4x10B
18 79031303  Adjustable bush KG024
19 63500151  Power transformer assy. 364-3523
20 83202313  Angle C metal plating 682-1316-24
21 75091198  Screw and washer assy. PSM4x8B
22 59510025  Speed controller DMC-001 {with volumn)
23 75091285 Pan head screw P2WSM4x8B
24 83202303  Angle B metal plating 682-1315-Z4
25 57988160  Solid state relay G3NA-220B(DC5-40V)
26 56181111 Circuit breaker BKS-2-20-20
27 75091235  Pan head screw PWSM4x25B
28 57423501 - Relay socket 8PF (for MM2P)
29 57936123  Relay MM-2XP AC100V
30 75091188  Pan head screw PSM4x20B
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Recorder unit (Exploded view, drawing No.682-2323)

Symbol  Code Name Description Specifications
1 80111392  Chassis painting 682-1421M4-01(K-3)FT
2 80535043  Substrate A metal plating 682-1302M2-04
3 80535053  Substrate B metal plating 682-1303M5-04
4 80535063  Substrate C metal plating 682-1304M4-04
5 75091106  Flat head screw Fax15B
6 75091106  Flat head screw F4x15B
7 75091230  Pan head screw PWSM4x12B
8 80524023  Holding metal plating 682-1390-04
9 75091187  Panh head screw PSM4x18B
10 80531323  Resistance welding metal plating 682-1318 M2-CR31 buff
11 75091181  Pan head screw PSM3x8B
12 80542124  Guide board 682-1369M1
13 75091097  Flat head screw F3x8B
14 75862015  Set screw S3x5U
15 83206233  Holder metal plating 682-1312-24
16 75091283  Pan head screw 2WSM4x10B
17 80932564  Paper presser board £82-1320M1- buff finishing
18 75091017  Bind machine screw BD3x6B
19 77191091  Washer W3B
20 83241173  Holding metal plating 682-1321-24
21 75091115  Flat head screw F4x8B
22 77191060  Spring washer SwW4B
23 76091043  Nut N4B
24 77411004  Spring top plating TH-63-SUS
25 77191122 Washer 2W4B
26 75272726  Bind machine screw BD4x15B
27 84701204 Puliey B 682-1373M1(Z=26)
28 75091410  Setscrew S3x3U
29 77047149  Thrust washer STW-FT80-0.5
30 75091172  Pan head screw PSM3x10B
31 83206244  Bearing holder With 682-1347 M1-04
32 83946091 Insulating ring 682-1396
33 77601060  Bearing 608ZZ 5 class with PS2
34 82101274  Spacer 682-1348M1-06
35 83621114  ShaftB 682-1331M1-06
36 77192037  C type retainer ring for shaft STW-8
37 84701214  PulleyC 682-1374M1(Z=53)
38 75862715  Setscrew SaxsU
39 76091051  Nut N6B
40 77191068  Spring washer SweB
41 77191129  Washer 2W6B
42 84555053  Slider metal plating 682-1355M1-04
43 75192726  Pan head screw 2WSM4x15B
44 87500030  Recording belt assy. 682-1203-7
45 77192015 Ering E4U (JISB2805)
46 76900514  Holder screw B 682-1340M1-06
47 83621104  Shaft A 682-1330 06
48 77165047  C type retainer ring for hole RTW-22
49 84701224  PulleyD 682-1375M1(Z=53)
50 75091198  Pan head screw PSM4x8B
51 83206214  Holder (left) £82-1310-1M2-06
52 83206224  Holder (right) 682-1310-2M2-06
53 77500013  Spring B (left) 682-1382-1M3
54 77500014  Spring B (right) 682-1382-2M3
55 70102012  Flexision catch TL-34
56 75091179  Pan head screw PSM3x6B
57 82900323 L angle metal plating 682-1328M2-04
58 76900533  Board nut metal plating 682-1392-24
59 61500030 P.C.B. assy. DM684-HOLE-1001
60 77191086  Washer W2.6B
61 75141617  Pan head screw PSM2.6x6B
62 71411022  Timing belt MM-91-6.4
63 84701194  Pulley A 682-1372M2(Z=26)
64 83206203  Motor holder metal plating 682-1313-74
65 63500111  Recording motor assy. 364-3524
66 75141017  Pan head screw PSM2x6B
67 82222154  Dust protective pat 682-1314
68 83585024  Stand-off With 682-1364 Z4
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Recorder unit (Exploded view, drawing No.682-2324)

Symbol  Code Name Description Specifications
1 80526254  Recording board A 682-1306 M3-06
2 77402224  Top plating processing 682-1388
3 76900523  Board nutmetal plating 682-1391-Z4
4 75091115  Flat head screw F4x8B
5 84901114  Roller With 682-1344 M2-04
6 77192015  Ering E4U
7 76500504  Holder screw A 682-1339M1-06
8 83942050  Roller 682-1367
9 76091038  Nut N3B
10 77191055  Spring washer SwaB
11 80526264  Recording board B 682-1307 M2-06
12 83214024  Handle (left) 682-1308-1M2-06
13 75091113  Flat head screw F4x6B
14 70102012  Flexision cathc TL-34
15 75141017  Panhead screw PSM2x6B
16 83214034  Handle (right) 682-1308-2M2-06
17 83226584  Cutter 682-2312 M1
18 83241154  Holding board {left) 682-1309-1M1-06
19 83241164  Holding board (right) 682-1309-2M1-06
20 77506167  Installation arm metal plating 682-1484 M2-CR31 buff
21 75091179  Pan head screw PSM3x6B
22 Missing number
23 Missing number
24 Missing number
25 Missing number
26 77601080  Ball bearing MF148ZZS
27 77047149  Thrust washer STW-FT80-0.5
28 84901094  Paper feed roller With 682-1342 M1-04
29 75862015  Setscrew S3x5U
30 77191120  Washer 2W3B
31 77192037  C type retaining ring for shaft STW-8
32 77500015  Spring C 682-1383 M2
33 83625164 GearB 682-1358M1-06
34 83621124  ShaftC 682-1332M2-06
35 77601050  Bearing F608ZZ 5 class with PS2
36 83621134  ShaftD 682-1333M2-06
37 84701174  Pulley A With 682-1345M1 04
38 75091410  Setscrew S3x3U
39 Missing number
40 77165043  C type retaining ring for shaft STW-6
41 77191040  Thrust washer STW-FT60-0.5
42 83621154  ShaftF 682-1335M2-06
43 82300114  Bush With 682-1352M1 06
44 84901104  paper presser roller With 682-1343 M2-04
45 63500121  Paper feed motor assy. 364-3525
46 83625144 Gear A 682-1357M1
47 Missing number
48 Missing number
49 75091101  Flat head screw F4x10B
50 77500011  Spring A (left) 682-1381-1M1
51 84402314  Color £82-1349 06
52 75091106  Flat head screw F4x15B
53 77500012  Spring A (right) 682-1381-2M1
Recorder unit (Exploded view, drawing No.682-2324-1)
Symbol  Code Name Description Specifications
1 80526254  Recording board A 682-1306 M3-06
2 77402224  Top plating processing 682-1388
3 76900523  Board nut metal plating 682-1391-24
4 75091115  Flat head screw F4x8B
5 84901114  Roller With 682-1344 M2-04
6 77192015 Ering E4U
7 76900504  Holder screw A 682-1339M1-06
8 83942050  Roller 682-1367
9 76091038  Nut N3B
10 77191055  Spring washer SW3B
11 80526264  Recording board B 682-1307 M2-06
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Symbol Code Name Description Specifications
12 83214024  Handle (left) 682-1308-1M2-06
13 75091113  Flat head screw F4x6B
14 70102012  Flexision catch TL-34
15 75141017  Pan head screw PSM2x6B
16 83214034  Handle (right) 682-1308-2M2-06
17 83226584  Cutter 682-2312 M1
18 83241154  Holding board (left) 682-1309-1M1-06
19 83241164  Holding board (right) 682-1309-2M1-06
20 77506167 Installation arm metal plating 682-1484 M2-CR31 buff
21 75091179  Pan head screw PSM3x6B
22 83206214  Holder (left) 682-1310-1M2-06
23 83206224  Holder (right) 682-1310-2M2-06
24 77500013  Spring B (left) 682-1382-1M3
25 77500014  Spring B (right) 682-1382-2M3
26 77601080  Ball bearing MF148Z2ZS
27 77047149  Thrust washer STW-FT80-0.5
28 84901094  Paper feed rolier With 682-1342 M1-04
29 75862015  Setscrew S3x5U
30 77191120  Washer 2W3B
31 77192037  C type retaining ring for shaft STW-8
32 77500015  Spring C £82-1383 M2
33 83625164 GearB £82-1358M1-06
34 83621124  ShaftC 682-1332M2-06
35 77601050 Bearing F608ZZ 5 class with PS2
36 83621134  ShaftD £82-1333M2-06
37 84701174  Puliey A With 682-1345M1 04
38 75091410  Set screw S3x3U
39 70271006  O-ring G-60 Nitryl rubber
40 77165043  C type retaining ring for shaft STW-6
41 77191040  Thrust washer STW-FT60-0.5
42 83621154  ShaftF 682-1335M2-06
43 82300114  Bush With 682-1352M1 06
44 84901104  Paper presser roller With 682-1343 M2-04
45 63500121  Paper feed motor assy. 364-3525
46 83625144 Gear A 682-1357M1
47 83585024  Stand-off With 682-1364 Z4
48 77191060  Spring washer SW4B
49 75091101  Flat head screw F4x10B
50 77500011  Spring A (left) 682-1381-1M1
51 84402314  Color 682-1349 06
52 75091106  Flat head screw F4x15B
53 77500012  Spring A (right) 682-1381-2M1
54 83625174 GearF 682-1361 06
55 84501114  Bearing 682-1353 M1-06
56 75091181  Pan head screw PSM3x8B
57 83621144  ShaftE 682-1334M3-06
58 84701184  Pulley B With 682-1346 04
59 75091064  Flat head tapping screw F2CT3X6U
60 83621084  Holder shaft A 682-1337M1-06
61 84590099  Recording paper bearing 760-1179
62 77590151  Board spring 760-1173 N3
63 75091269  Pan head tapping screw P2CT3X10U
64 83621073  Spool shaft With 682-1354 04
85 83621094  Holder shaft B 682-1338 M3-06
66 83625154 GearE 682-1360 M1-06

Recorder unit (Exploded view, drawing No.682-2325) |

6-

Symbol  Code Name Description Specifications
1 85111030  Current feed stylus DMS-002 (682-1378-2M2)
2 85111020  Recording stylus DMS-001 (682-1378-1M2)
3 77302164  Shaft 682-1341 06
4 83942040  Beam holder 682-1368 M2
5 77392006  Eyelet H1.6X3B
6 58301921  Magnet LM-19 LM3X3 (with S pole mark)
7 70211080  magnet holder 682-1389
8 71411030  With belt processing 682-1376M2 (371MXL)
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Recorder unit (Exploded view, drawing No.682-2326)

Symbol  Code Name Description Specifications
1 81503202  Panel A painting metal plating included 682-1459M1-05(K-3)FT
2 75091159  Flat head screw OC4x12B OC4x18B
3 57167415  Connector NT-5015-RF
4 Seal 682-2313-2
5 58810001  Meter panel KF48 model A type ACOV—150V
6 77240204  Side lag B4
7 75091179  Pan head screw PSM3x6B
8  Missing number
9 57296006  3p inlet CM-11 (C245)

10 75091181  Pan head screw PSM3x8B PSM3x12B

11 56184110  Circuit breaker NRF-110-2A

12 56184112  Circuit breaker NRF-110-8A

13 57590221  Cap water-proof AT-402A

14 57511106  Switch toggle S-6A

15 81503201  Panel A printing (English) 682-1487-C

16 81503206  Panel A printing (Japanese) 682-1492-C

Recorder unit (Exploded view, drawing No.682-2327)
Symbol  Code Name Description Specifications

63500061  Right-hand panel BLK £82-2324

1 81503212  Panel B painting metal plating included 682-1460 05-(K-3)FT)

2 83923120  Filter 682-1371M1

3 61500020 P.C.B assy. DM684-9000M1 DM682

4 75091238  Round machine screw PWSM4x8B

5 80204082  Cover painting metal plating included  682-1427M1-05(K-3)RT

6 81525030  Sub-panel, Japanese version printing  682-1417 M1

7 80301373  Case metal plating 682-1387-04

8 75141013  Round machine screw PSM2x4B

9 77506174  Holding spring 682-1386M1

10 75091044  Plain head screw FF2X3B

11 76012020  Stepped knurled screw M3X8B

12 77191055  Round machine screw Sw3B

13 57590401 Cap 040-302 (black)

14 70401123 Tab 023-342

15 Missing number

16 70401141  Tabcap 040-102

17 70401131 Tab 021-212

18 70401135 Tab 021-342

19 81503216  Panel B (Japanese) printing 682-1493-C

20 Panel B (English) 682-1488-C

21 71510301  Analog dial D-12

22 55539873  Potentiometer HP-16

23 57554653  Switch rotary SRRM-34 4545052

24 57554652  Switch rotary SRRM-43 4545053

25 55583373  Resistor variable (double) RV24YD40RA5K ohm shaft 6

26 57554650  Switch rotary SRRM-18 4545051

27 57510408  Switch toggle AT-415 white M-2018-P-2W

28 57510120  Switch toggle AT-415 white M-2012-P-2W

29 57510306  Switch toggle AT-415 white M-2015-P-2W

30 81525040  Sub-panel (English) 682-1418-C

Recorder unit (Exploded view, drawing No.682-2328)
Symbol  Code Name Description Specifications

63500131  Right-hand panel assy. 682-2325

1 81503232 PanelD 682-1462

2 57590221  Cap water-proof AT-402A

3 57511233  Switch toggle S-33

4 57590401 Cap 040-302 (black)

5 70401123 Tab 023-342

6 70291020  Fixing plate COM-1177

7 55583373  Resistor variable (double) RV24YD40RA5K

8 57542501  Switch digital DFCN-031B

9 81503222 PanelD 682-1461

10 57542501  Switch digital DFCN-031B

11 61500020 P.C.B. assy. DM684-9000M1 DM682

12 81503236  Panel D (Japanese) 682-1495-C
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Symbol  Code Name Description Specifications
13 81503231  Panel D (English) 682-1490-C
14 81503226  Panel C (Japanese) printing 682-1494-C
15 81503221  Panel C (English) 682-1489-C
16 Seal 682-2313-1
Recorder unit (Exploded view, drawing No.682-2329)
Symbol  Code Name Description Specifications
1 63500071  Power control panel 682-2326
2 75091238  Panhead screw PWSM4x8B
3 63500051  Main control panel (Right hand panel) 682-2327
4 P6700022  Main control panel (Panel C) - 682-2328
5 P6700021  Main control panel (Panel D) 682-2328
6 80203081  Cover printing 682-1464M2(682-1463)
7 83923060 Cover 682-1467 M1
8 83950000 Panel 682-1468M2
9 77191120  Washer 2W3B
10 77191055  Spring washer SW3B
11 76091038  Nut N3B
12 70401038  Screw with tab TL-233-5
13 77191102  Washer W5B
14 70102030  Magnet catch TL-107-1
15 76900533  Boar nut metal plating 682-1392-24
16 75091115  Flat head screw F4x88
17 77402236  Top plating processing 682-1384
18 76900543  Board nut metal plating 682-1317-24
19 75091143  Flat head screw 0C2.6x68B
20 75091059  Flat head screw F2.6x6B
21 70403109  Stainless panel handle THA-31-SUS-6 (tap leg)
22 75091200 Panhead screw PSM5x12B
23 82920443  Angle metal plating 682-2310.1M1-04
24 82920453  Angle metal plating 682-2310.2M1-04
25 77191102  Washer wsB
26 77191065  Spring washer SW5B
27 76091047  Nut N5B
28 75091227  Pan head screw PWSM3x8B
Recorder unit (Exploded view, drawing No.682-2330)
Symbol  Code Name Description Specifications
1 80703151  Fixing plate, English version printing  682-1472 M1 (1474M2)
2 83411193  Stay With 682-1471 Z4
3 75091115  Flat head screw F4X8B
4 75091228  Screw and washer assy. PWSM4X10B
5 83202272  Angle painting 682-1474M2(1470M2)5G
6 70492027  Panel handle, tap leg THA-31-SUS-2
7 75091181  Screw and washer assy. PSM3X8B
8 57167310  Connector NJW-243-RM
9 75091182  Screw and washer assy. PSM4X10B
10 79031602  Cable gland PG-11
11 35061806  Cable assy. CW-71 (364-3535)
12 56401553  Transformer KCT-153/154
10 79031702  Cable gland NSL-9
12 56401553  Transformer KCT-153/154
13 75091381  Pan head screw P6X15B
14 77191129  Plain washer (board) 2WeéB
15 77191068  Spring washer SweB
16 76091051  Hexagonal nut N6B
17 76122723  Round wood screw RW4.1X13U
18 75091183  Screw and washer assy. PSM4X12B
Recorder unit (Exploded view, drawing No.682-2330-1)
Symbol  Code Name Description Specifications
1 80703541  Fixing plate, English version printing  C19MC13010
2 83411193  Stay With 682-1471 Z4
3 75091115  Flat head screw F4X8B
4 75091228  Screw and washer assy. PWSM4X10B
5 83202272  Angle painting 682-1474M2(1470M2)5G
6 70402040  Handle THA-212-3
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Symbol  Code Name Description Specifications
7 75091181  Screw and washer assy. PSM3X8B
8 57167310  Connector NJW-243-RM
9 75431522  Flat head screw F2.5x8B
10 79031602  Cable gland PG-11
11 35061806  Cable assy. CW-71 (364-3535)
12 56401553  Transformer KCT-153/154
10 79031702  Cable gland NSL-9
12 56401553  Transformer KCT-153/154
13 75091381  Pan head screw P6X15B
14 77191129  Plain washer (board) 2W6B
15 77191068  Spring washer SWeB
16 76091051  Hexagonal nut NEB
17 76122723  Tapping screw RW4.1X13U
18 75091183  Screw and washer assy. PSM4X12B
19 56182146  Breaker BS2021
20 82916974  Angle C19MB14010
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Winch unit (Exploded view, drawing No.682-2351-1)

6-
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Symbol  Code Name Description Specifications
1 80230350  Chain cover DM688-462
2 75162020  Hexagon bolt B3x8U SW HW
3 83206290 Handle DM688-467 M2
4 Plain washer 2W108
5 77313030  Spritpin STP3.2X30S
6 81401160  Frame body DM688-401 M3
7 80230330  Screw cover (A) DM688-460
8
9 80230340  Screw cover (B) DM688-461 M1
10 72300030  Square bar DMé688-466 M2
11 75424145  Flat head screw F6X80S
12 57166615  Connector plug (bending type) NT-5015-CRM
13
14 57509811  Switch limit AZ8107
15 75092117  Hexagon socket head cap screw CB4x15U
16 Hexagon socket head cap screw CB4x30U
17
18 75092050  Hexagonal bolt B5x10U
19 Pan head screw WSM3x8U
20 82722029  Winch direction indicating name plate B364-8013M1
21 80552420  Motor cover DM688-402-1M2
22 80552421  Motor cover DM688-402-2M1
23 Terminal block KH4101-6P(187)
24 83590301  Shore With 686-6012 N3
25 63990161 P.C.B. assy. DM686-8300M1
26
27 70402030  Knob THA-31SUS-5
28 75092073  Hexagonal bolt B6x35U
29 75092051  Tooth washer OTWsU
30 75092051  Hexagonal bolt B5x12U
31 77191067  Spring washer SW5sU
32 77191130  Plain washer 2WeU
33 76091053  Nut N6U
34 77191070  Spring washer Sweu
35 77012217  Butterfly nut 2WNeU
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Winch unit (Exploded view, drawing No.682-2352)

Symbol  Code Name Description Specifications
1 75091210  Pan head screw PSM3x8U
2 80600020  Presser plate DM#688-450 M1
3 84402340  Color (C) DM688-453 M1
4 Bearing MB0607DU
5 84901150  Wire side roller DM688-438 M1
6 77302200  Hinge pin DM688-424 M1
7 76091053  Hexagonal nut N6U
8 77192015 Ering E4U (JISB2805)
9 83221070  Wire sheave bracket DM688-412 M1 1 set at right and left
10 77191130  Washer 2WeU
11 77313020  Spritpin STP2x30S
12 83621200  Limit switch shaft DM688-468 M2
13 77601110  Bearing 586-152Z
14 84901160  Wire sheave DM688-439
15 77500033  Limit spring DM688-458
16 77191131 Washer 2wsuU
17 76900580  Wire sheave block pin DM688-428M1
18 83441060  Presser arm (B) for presser roller DM688-408 M1
19 71430011 DU bush MB0607-12DU (with collar)
20 84901200  Presser roller DM688-443 M1
21 83621190  Rolier shaft DM688-421 M1
22 77500030  Presser spring DM688-455
23 75092050 Hexagonal bolt B5X10U
24 77165009  C type retaining ring SC9S
25 77601100 Bearing §510-192Z
26 84800110  Chain sprocket (F) DM688-435 M1
27 71430020  Bush. chain (B) DM#688-511 RS25 1.22M
28 83630550  Chain tensioner pin DM688-413 M1
29 77191083  Plain washer W10U
29 77191045  Spring washer SW10U
29 76091030  Hexagonal nut N10U  With OS coat
Winch unit (Exploded view, drawing No.682-2353)
Symbol  Code Name Description Specifications
2 80600020  Presser plate DM688-450 M1
3 84402340  Color (C) DM688-453 M1
4 77601110  Bearing $86-1527
5 84901150  Wire side roller DM688-438 M1
6 77313020  Sprit pin STP2X30S
7 77191130  Washer 2W6U
8 83221040  Slide bracket (A) DM688-409 M1
9 77302200  Hinge pin DM688-424 M1
10 83441050  Presser arm (A) wire presser roller DM688-407 M2
11 77500031  Wire presser spring DM688-456
12 77601110  Bearing 556-1527
13 84901160  Wire sheave DM688-439
14 71430011 DU bush MB0607-12DU (with collar)
15 84901190  Wire presser roller DM688-442 M1
16 83621170  Screw shaft (B) DM#688-419 M1
17 83621180  Screw shaft (C) DM688-420 M2
18 83631050  Coupling DM688-459 M1
19 75873422  Hexagon socket head cap screw S5X108
20 83630600  Slide guide pin DM688-422 M1
21 84800080  Sprocket (C) DM688-432 M2
22 71430010  Bush.chain (A) DM#688-510 RS25 0.71M
23 77165016  C type refaining ring RC16S
24 77393023  Spring pin SP3x20u
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Winch unit (Exploded view, drawing No.682-2354)

Symbol  Code Name Description Specifications
1 Hexagonal bolt B3x8U SW HW
2 80552450  Progress detecting section cover DM688-448 M2
3 70213130  Packing (A) progress detecting section DM688-463 M2
4 75091423  Hexagon socket head cap screw 54X6S
5 84800130  Gear (B) DM688-437 M1
6 83110190  Rotary encoder bracket DM688-449 M1
7 53303110  Rotary encoder EWTXA1S2050B
8 84800120  Gear (A) DM688-436 M1
9 77165032  C type retaining ring RC32S
10 77601090 Bearing #6002ZZ
11 75092050  Hexagonal bolt B5x10U SW HW
12 80301600  Progress detecting section case DM688-447 M2
13 84402330  Color (B) DM688-452 M1
14 84641054  Balance key (crosscut) DM688-473 S45C 5X5X40L
15 83630570  Wire drum pin (B) DM688-415 M1
16 84901130  Wire drum (A) DM688-405 M3
17 56207015  Motor lifter DTM-G6075
18 87500087  Gear box only MMB60A8-M-180G
19 84641044  Balance key (crosscut) DM688-472 S45C 5X5X15L
20 84901140  Wire drum (B) DM688-406 M3
21 77312030  Spring pin SP5X60S
22 56806001  Wire rope Z side DM688-512 SB-150 110M
23 84641064  Balance key DM688-474 5X5X60L
24 Hexagon socket head cap screw S5x8
25 83630560  Wire drum pin (A) DM688-414 M1
26 84800070  Sprocket (B) DM688-431 M1
27 71430000  Rollor chain DM688-509 RS35 1.41M
28 84402320  Color (A) DM688-451 M1
29 83221080 Bearing case DM688-429
30 75092063  Hexagonal bolt Béx15U
31 75092006 Hexagonal bolt B10X30U

Winch unit (Exploded view, drawing No.682-2355)

Symbol  Code Name Description Specifications
1 76091046  Hexagonal nut N4U
2 Hexagonal bolt WSM4x8U
3 77500041  Spring DM688-551-1
3 77500052  Spring DM688-551-2
4 83441070 Arm DM688-550-1
4 83441080 Arm DM688-550-2
5 Pan head screw PSM5x8U
6 83502380  Stopperpin DM688-426
7 Hexagon socket head cap screw S5x8U
8 84402340  Color (C) DM688-453 M1
9 71430011 DU bush MBO0607-12DU (with collar)
10 84901170  Cord sheave DM688-440 M1
11 83221060  Cord sheave bracket DM688-411 M1
12 77500032  Non-mirror-image cord tension spring DM688-457 M1
13 77313020  Sprit pin STP2X30S
14 77302210  Tension arm pin DM688-425 M1
15 83502390  Cord tension pin DM688-427
16 84901180  Cord tension roller DM688-441
17 76900590  Rotation center pin DM688-423 M1
18 77601120  Bearing ARF1015LD Luron
19 77165016  C type retaining ring RC16S
20 77601110  Bearing S86-152Z
21 83630600  Slide guide pin DM688-422 M1
22 83621160  Screw shaft (A) DM688-418 M2
23 77313030  Sprit pin STP3.2X30S
24 83221050  Slide bracket (B) DM688-410 M1
25 75873422  Hexagon socket head cap screw S§5X10S
26 84800090  sprocket (D) DM688-433 M2
27 77191107  Washer WeSs
28 77302200  Hinge pin DM688-424 M1
29 56813900 Cable HC-ESV-4X16/0.12 120M mono
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Winch unit (Exploded view, drawing No.682-2356)

Symbol  Code Name Description Specifications
1 Hexagonal bolt B3x8U
2 80552430  Slip ring cover DM688-445 M2
3 70213131  Packing (B) slip ring cover DM688-464 M2
4 87501003  Slip ring unit assembly 364-3504
5 84402350  Color (D) DM688-454 M1
6 77165032  C type refaining ring RC32S
7 77601090  Bearing #6002ZZ
8 75092050  Hexagonal bolt B5x10U
9 80301590  Slip ring case DM688-444 M3
10 75222729  Pan head screw PWSM4x20U
11 80552440  Slip ring upper cap DM688-446 M1
12 70213132  Packing (C) slip ring upper cap DM688-465 M1
13 83630590  Cord drum pin (B) DM688-417 M1
14 84641054  Balance key (crosscut) DM688-473 S45C 5X5X40L
15 84901120  Cord drum DM688-404 M2
16 84641044  Balance key (crosscut) DM688-472 S45C 5X5X15L
18 83630580  Cord drum pin (A) DM688-416 M1
19 84800060  Sprocket (A) DM688-430 M1
20 84402320  Color (A) DM688-451 M1
21 83221080  Bearing case DM688-429
22 75092063 Hexagonal bolt Béx15U

Winch unit (Exploded view, drawing No.682-2357)

Symbol  Code Name Description Specifications
1 83204054  Hanger DM688-519-01M2
2 83204044  Swing angle DM688-519-2
3 79033205  Nylon clip HP-5N for 7 pi
4 75042722  Pan head screw P4X10U
5 77191064  Spring washer Swau
6 77191125  Plain washer (board) 2W4aU
7 83502444  Color DM688-519-07M2
8 75092005 Hexagonal bolt B10X25U
9 77191083  Plain washer wiou
10 77191045  Spring washer SW10U
11 75092063  Hexagonal bolt B6X15U
12 77191070  Spring washer Sweu
13 83502454  Joint DM688-519-13
14 83201974  Wire, fixing metal fitting 1 DM688-519-14-1
14 83201984  Wire, fixing metal fitting 2 DM688-519-14-2
15 77312040  Spring pin SP3X16U
16 83942093  Washer DM688-519-16
17 80501964  Roof DMé688-519-17
18 80510094  Side plate B DM688-519-19
19 80510084  Side plate A DM688-519-18
20 75092052  Hexagonal bolt B5X15U
21 77191067  Spring washer SwsuU
22 75432722  Flat head screw F4xX10U
23 83502464  Weight DM688-519-23
24 83502474  Spacer DM688-519-24
25 70291244  Sponge 1 686-3012
26 70293257  Sponge 3 686-6017
27 70291246  Cork board 686-3014
28 63500171  Sensor Sensor for DMW-001
28 58502021  Transducer NGM-50-88A {with connector cable)
29 57298205  Locking sleeve GL-20G401
30 76091030  Hexagonal nut N10U  With OS cort
31 57291003  Connector water-proof GL-20G3P-M
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6.2 Electorical Parts

Recorder unit

P. C. board assembly DM-682/684-9001M1

Symbol Code Name Specifications Description
DA911 DA918 50311194 Diode DA-4N
57298506 Connector DAC-062
CN20 57231011 Post with connector base BS11P-SHF-1AA
DM-682/684 Left panel
Symbol Code Name Specifications Description
56184110 Circuit breaker NRF-110-2A
56184112 Circuit breaker NRF-110-8A
58810001 Meter panel KF48 model A type ACOV—150V
57511106 Switch toggle S-6A
57296006 3P inlet CM-11 [C245]
57167415 Connector NT-5015-RF
57590221 Cap water-proof AT-402A
79041101 Fixture with self-adhesive tape ABMM-A
57260608 Connector cap housing 172506-1
57270704 Connector receptacle contact 172780-1
57260619 Connector cap housing 1725091
52650301 Capacitor mylar ECQU2A103MU
DM-682 Right panel
Symbol Code Name Specifications Description
57542501 Switch digital DFCN-0318B
57511233 Switch toggle S-33
57590221 Cap water-proof AT-402A
53190002 Surge absorption CR ECQJ0186X
55514243 Resistor variable RV24YN20SB2K 2K
57542505 End plate DFCW-2-B
70401123 Tab 023-342
57590401 Cap 040-302[black]
57260608 Connector cap housing 172506-1
57270704 Connector reception contact  172780-1
79041201 AN band 08432 [L=100M/M]
61500020 P.C.B. assy. DM684-9000M1(A) For DM682
61500050 P.C.B. assy. DM682/4-9001M1
DM-684 Right panel
Symbol Code Name Specifications Description
57542501 Switch digital DFCN-031B
57511233 Switch toggle S-33
57590221 Cap water-proof AT-402A
53190002 CR for surge absorption ECQJ0186X
55514243 Resistor variable RV24YN20SB2K 2K
57542505 End plate DFCW-2-B
70401123 Tab 023-342
57590401 Cap 040-302[black]
57260608 Connector cap housing 172506-1
57270704 Connector reception contact  172780-1
79041201 AN band 08432 [L=100M/M]
61500040 P.C.B. assy. DM684-9000M1(B) For DM684
61500050 P.C.B. assy. DM682/4-9001M1
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P. C. board assembly DM-684-0100

Symbol Code Name Specifications Description
57298261 Faston tab 22006

P. C. board assembly DM-684-7000M1

Symbol Code Name Specifications Description

7GH 67500004 Written ROM KM-429D

Q1 Q2 50101120 Transistor 25A836-D

Cvi Cv2 50341042 Diode burr cap FC66M-009

1G 50542245 IC TC74HC245AP

3G 4 50542139 IC TC74HC139AP

3H 50542138 IC TC74HC138AP

3J 50542155 IC TC74HC155AP

3B 4E 3F 3M 50542175 IC TC74HC175AP

2G 2H 50542240 IC TC74HC240AP

5L 6C 5A 5D 5B 50542074 IC TC74HC74AP

4. 2L 1L 4M 1IN

1F 5E 2K 4B 2M 50542125 IC TC74HC125AP

5K 4K 6B 1C 50542004 iC TC74HCO4AP

5 4H 4F 50542032 iC TC74HC32AP

4D 4G 5C 2N 50542008 ic TC74HCOBAP

4C 3N 3L 50542000 ic TC74HCO0AP

3K 50542086 ic TC74HCB86AP

M 50542014 IC TC74HC14AP

1D 50405006 IC SN7406N

1K 50542003 iC TC74HCO3AP

M 50905017 IC linear TL7705CP-B

5N 50794008 IC UPD71011C

7MN 50794009 IC UPD70108C

7AB 7C 7D 7F 50794004 IC UPD71054C

7L 50794030 IC UPD8237A

7 50761486 IC SRAM HM6264BLP-10L

6E 6D 6F 6G 50769085 IC CY7C167A-45PC

1H 6H 50542373 IC TC74HC373AP

5H 50542257 IC TC74HC257AP

1J 3C 50542367 IC TC74HC367AP

2E 50542157 IC TC74HC157AP

3D 50769086 IC CY7C168A-45PC

2B 2C 2D 50542193 IC TC74HC193AP

3A 50542283 IC TC74HC283AP

3E 50542085 iC TC74HC85AP

1E 50542273 ic TC74HC273AP

C14 51326647 Capacitor chemical TVX1A470MAA 47uF 10V

C32 51327610 Capacitor chemical TVX1E100MAA 10uF 25V

C7 51327647 Capacitor chemical TVX1E470MAA 47uF 25V

C1t C12 52259310 Capacitor ceramic RPE132F103Z50 0.01uF 50V

Co Ct10 52221010 Capacitor ceramic ECCF1H100D 10PF 50V

C39 Cdo 52266022 Capacitor ceramic ECCF1H220JC 22PF 50V

C8 C13 Ci15 Ci16 Ci17 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V

C18 C19 C20 C21 C22

C23 C24 C25 C26 C27

C28 C29 C30 C31 C33

C34 C35 C36 C37 C38

C41 C42 C43 C44 C45

C46 C47 C48 C49 C50

C51

Y1 53421052 XTAL HC18/U 16.000MHZ  20PF

C2 C5 52266047 Capacitor ceramic ECCF1H470JC4 47PF 50V

C1 Cé6 52227210 Capacitor ceramic ECKF1H102KB 1000PF 50V

C52 C53 Cb4 52227110 Capacitor ceramic ECKF1H101KB 100PF 50V

R5 54012415 Resistor ERD25TJ152 1.5K 1/4W

R7 R12 R10 R4 Ri14 54012447 Resistor ERD25TJ472 47K 1/4W

R15

R13 R17 54012510 Resistor ERD25TJ103 10K 1/4W

Rt R2 R6 R8 R9 54012610 Resistor ERD25TJ104 100K 1/4W

Ri11

Ri6 R18 54012433 Resistor ERD25TJ332 3.3K 1/4W
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Symbol Code Name Specifications Description
RA1 55055510 Resistor array EXBF9E103J 10K
RA3 RA4 RA5 RA6 RA7 55055447 Resistor array EXBF9E472) 4.7K
RA8
L2 L3 56323051 Coil SN SN-5-400
L1 56358000 Coil KT800
TP1 - TP24 57011111 Terminal check LC-1-S
CN14 57221840 Connector HIF3BA-40PA-2.54DSA
CN15 57221820 Connector HIF3BA-20PA-2.54DSA
CN16 57221826 Connector HIF3BA-26PA-2.54DSA
SW1 Switch 2 57502418 Switch DIP A6B-8101[A62-08 with cover]
7MN 57404740 Socket IC IC30-4006-G4
7GH 57404728 Socket IC IC30-2806-G4
P. C. board assembly DM-684-8300M1
Symbol Code Name Specifications Description
D8301 D8302 D8305 50310251 Diode V09G
D8306 50310251 Diode V09G
D8303 D8304 50331440 Thyrister 29RD40]with 6 accessory]
R8301 R8302 R8303 54603310 Resistor ERD50TJ101 100 1/2W
R8304 : 54603310 Resistor ERD50TJ101 100 1/2W
R8305 54413451 Resistor ERG12ANJ512 51K 1/2W
57272631 Faston tab 60284-2
83390149 Cooling wheel With 686-6011 04
83590301 Shore With 686-6012 N3
P. C. board assembly DM-684-9001M1-A
Symbol Code Name Specifications Description
2W2 57510120 Switch toggle AT-415 with white cap  M-2012-P-2W
LED1 LED2 LED3 50211141 LED TLR346T
LED1 LED2 LED3 57404111 Socket IC IC-09-9 #2
D8 D9 D10 D11 D12 50311194 Diode DA-4N
D13 D14 D15
DO D1 D2 D3 D4 50306030 Diode array MA204WA-[TA]
D5 D6 D7
IC4 1C5 IC6 50582011 IC TC4511BPIN]
IC7 50542125 IC TC74HC125AP
IC2 50542138 IC TC74HC138AP
IC3 50542139 IC TC74HC139AP
IC1 50542245 IC TC74HC245AP
C3 51213710 Capacitor chemi-con ECA1EM101 100uF 25V
C1 C2 C4 Cb 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
RA1 RA2 RA3 55015510 Resistor array EXBP88103J 10K
RA4 RA5 RA6 55193622 Resistor array 899-3-R220
GAIN/STC1 GAIN/STC2 55583373 Resistor variable {double) RV24YD40RASK ohm shaft 6 A 5K
GAIN/STC3 GAIN/STC4 55583373 Resistor variable (double) RV24YD40RASK ohm shatft 6 A 5K
CN21(CN4) 99800409 Post with connector base B2P-SHF-1AA
CN19(CN3) 99800410 Post with connector base B3P-SHF-1AA
CN18(CN2) 99800412 Post with connector base B11P-SHF-1AA
CN17(CN1) 57221840 Connector HIF3BA-40PA-2.54DSA
SW125W13SW14 57544130 Switch digital rotary code §-2110
SW8 SW9 SW10 57519212 Switch AS-12AB
Sw4 57510120 Switch toggle AT-415 with white cap  M-2012-P-2W
SWi1 57510408 Switch toggle AT-415 with white cap- M-2018-P-2W
SW5 57510306 Switch toggle AT-415 with white cap  M-2015-P-2W
Sw7 57554652 Switch rotary SRRM-43 4545053
SWé 57554653 Switch rotary SRRM-34 4545052
SW3 57554650 Switch rotary SRRM-18 4545051
GAIN/STC1 GAIN/STC2 70291020 Fixed plate COM-1177
GAIN/STC3 GAIN/STC4 70291020 Fixed plate COM-1177
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P. C. board assembly DM-684-9001M1-B

Symbol Code Name Specifications Description
61500042 P.C.B. sub assy. DM684-3000M1 DM684
2W2 57510408 Switch toggle AT-415 with white cap  M-2018-P-2W
LED1 LED2 LED3 50211141 LED TLR346T
LED1 LED2 LED3 57404111 Socket IC IC-09-9 #2
D8 D9 D10 D11 D12 50311194 Diode DA-4N
D13 D14 D15
D0 D1 D2 D3 D4 50306030 Diode array MA204WA-[TA]
D5 D6 D7
IC4 1C5 IC6 50582011 IC TC4511BP|N]
IC7 50542125 IC TC74HC125AP
IC2 50542138 IC TC74HC138AP
IC3 50542139 IC TC74HC139AP
IC1 50542245 IC TC74HC245AP
C3 51213710 Capacitor chemi-con ECA1EM101 100uF 25V
C1 C2 C4 C5 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
RA1 RA2 RA3 55015510 Resistor array EXBP88103J 10K
RA4 RA5 RA6 55193622 Resistor array 899-3-R220
GAIN/STC1 GAIN/STC2 55583373 Resistor variable (double) RV24YD40RASK ohm shaft 6 A 5K
GAIN/STC3 GAIN/STC4 55583373 Resistor variable (double) RV24YD40RAS5K ohm shaft 6 A 5K
CN21(CN4) 99800409 Post with connector base B2P-SHF-1AA
CN19(CN3) 99800410 Post with connector base B3P-SHF-1AA
CN18(CN2) 99800412 Post with connector base B11P-SHF-1AA
CN17(CN1) 57221840 Connector HIF3BA-40PA-2.54DSA
SW12SW13SW14 57544130 Switch digital rotary code S-2110
SW8 SW9 SW10 57519212 Switch AS-12AB
Sw4a 57510120 Switch toggle with white cap  M-2012-P-2W
SWA1 57510408 Switch toggle AT-415 with white cap  M-2018-P-2W
SW5 57510306 Switch toggle T-415 with whitecap ~ M-2015-P-2W
SwW7 57554652 Switch rotary SRRM-43 4545053
SW6 57554653 Switch rotary SRRM-34 4545052
SW3 57554650 Switch rotary SRRM-18 4545051
GAIN/STC1 GAIN/STC2 70291020 Fixed plate COM-1177
GAIN/STC3 GAIN/STC4 70291020 Fixed plate COM-1177
P. C. board assembly DM-684-HOLE-1001
Symbol Code Name Specifications Description
50899410 IC DN6852-A
57232303 Post with connector base B3PS-VH
P. C. board assembly DM-684-PS6000M1
Symbol Code Name Specifications Description
Q9 Q1o 50101131 Transistor 25A844C
Q5 Q7 50101202 Transistor 2SA1009A K
Q2 50102068 Transistor 25B791K
Q3 Q4 Q6 Q8 Q11 50103481 Transistor 25C2899
Q1 50104150 Transistor 2SD970K
DI D9 D10 D14 D16 50211131 LED GL-3PR8
D2 D3 D4 D6 D8 50310232 Diode V06G[152082]
D12 D17
D13 50324332 Diode zener HZ33-2L
Ds D7 50304057 Diode bridge S5VB20
D11 50304016 Diode bridge S1VBA60
IC1 50993112 IC M51728L
IC2 50918004 i{C OPAMP LM324N
IC3 50582038 IC TC4538BP[N]
IC4 50482013 IC TC4013BP
IC5 50107116 Transistor array M54523P
IC6 50482093 iC TC4093BP[N]
IC7 50952096 IC TA7815S
IC8 50080142 IC regulator 3T SI-3052V([with accesarry]
70511302 Insulating plate S-34
70511301 Transistor insulating plate 5-18
70521103 Insulating bush B-24 [25K]
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Symbol Code Name Specifications Description
C1 C5 51216647 Capacitor chemi-con ECATHM470 47uF 50V
C12 C13 51223647 Capacitor chemi-con ECA2VM470 47uF 350V
C14 Ci15 51154847 Capacitor chemi-con ECES1VV4728 4700uF 35V
C17 C18 51145820 Capacitor chemi-con ECOS1CP103BB
C16 C19 C24 51213647 Capacitor chemi-con ECA1EM470 47uF 25V
C20 C21 51223634 Capacitor chemi-con ECA2VM330 33uF 350V
Cc22 51216647 Capacitor chemi-con ECATHM470 47uF 50V
C3 51214747 Capacitor chemi-con ECA1VM471 470pF 35V
ce C7 52530310 Capacitor mylar ECQM1H103KZ 0.01uF 50V
C2 C9 C25 C26 52259410 Capacitor ceramic RPE132F 104250 0.1uF 50V
C4 52523210 Capacitor mylar ECQP1102JZ 0.001uF 100V
C10 C11 51614433 Capacitor tantalum ECSF1VE334 0.33uF 35V
R18 54012310 Resistor ERD257J101 100 1/4W
R6 R17 Ri19 54012410 Resistor ERD25TJ102 1K 1/4W
R27 R34 54012510 Resistor ERD25TJ103 10K 1/4W
R9 54012610 Resistor ERD25TJ104 100K 1/4W
R25 54012522 Resistor ERD25TJ223 22K 1/4W
R10 R36 54012422 Resistor ERD25TJ222 2.2K 1/4W
R35 R40 R41 54012722 Resistor ERD25TJ225 2.2M 1/4W
R43 54012433 Resistor ERD25TJ332 3.3K 1/4W
R5 Ri11 R15 R28 R37 54012533 Resistor ERD25TJ333 33K 1/4W
R45
Rt R2 R3 R7 Ri14 54012447 Resistor ERD25TJ472 47K 1/4W
R23 R24 R29
R21 R22 54012647 Resistor ERD25TJ474 470K 1/4W
R4 54012575 Resistor ERD25TJ753 75K 1/4W
R16 54850233 Resistor cement ERF10ZXJ330 33 10W
R30 R31 54816522 Resistor ERG3CJ223 22K 3w
R13 54012615 Resistor ERD25TJ154 150K 1/4W
R20 54012415 Resistor ERD25TJ152 1.5K 1/4W
R42 54857047 Resistor cement ERF5AKR47 047 5W
RA1 55083422 Resistor array M09-1-2.2KJ 2.2K
VR1 VR4 55411574 Resistor variable RJ-6P503 50K
VR3 55411513 Resistor variable RJ-6P102 1K
VR2 55411554 Resistor variable RJ-6P253 25K
TH1 50332103 Ceramistor PTH59H02AR181M265
SSR1 57988057 Relay solid state G3CN-202P1
RL1 57925242 Relay AG302460[S2EB-24V]
S1 57512803 Switch toggle A-12AH
S2 57512908 Switch toggle A-18AH
165V 5V 15V TIMING 57011102 Terminal check LC-2-S[ORANGE]
REC/POS REC MOTOR 57011102 Terminal check LC-2-S[ORANGE]
CN6 99800413 Post with connector base B3P-VH
CN7 57221826 Connector HIF3BA-26PA-2.54DSA
CN8 57260709 Connector 172035-1
CN9 57260717 Connector 171363-1
CN10 57231302 Post with connector base B2P-VH
CN11 99800411 Post with connector base B5P-SHF-1AA
CN12 57231305 Post with connector base B5P-VH
CN13 57221810 Connector HIF3BA-10PA-2.54DSA

83301183 Heat-sink metal plating 349-2101 M2-05
D18 50310211 Diode V03C[151948]
R12A R12B 54603622 Resistor ERD50TJ224 220K 1/2W
R26 54603610 Resistor ERD50TJ104 100K 1/2W
R32 R33 54012547 Resistor ERD25TJ473 47K 1/4W
Ra7 54603522 Resistor ERD50TJ223 22K 12W
R48 54415547 Resistor ERG2ANJ473 47K 2W
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P. C. board assembly DM-684-TRX1000M2

Symbol Code Name Specifications Description
Q7 Q8 Q15 Q16 Q23 50101120 Transistor 25A836-D

Q24 Q31 Q32

Q4 Q2 Q20 Q28 50101192 Transistor 2SA1006

Q1 Q9 @7 Q25 50101279 Transistor 2SA1361

Q6 Q14 Q22 Q30 50103270 Transistor 2SC1214B

Q3 Q11 Q19 Q27 50103422 Transistor 25C2336

Q2 Q5 Q10 Q13 Q18 50103022 Transistor 25C3619

Q21 Q26 Q29

Dt D3 D4 D5 D8 50310761 Diode 152075K

D9 D10 D12 D14 Di5

Di6 D19 D20 D21 D23

D25 D26 D27 D30 D31

D32 D34 D36 D37 D38

D41 D42 D43 D45 D46

D47 D48 D49 D50 D51

D52 D53 DS54 D55 D56 50310761 Diode 182075K

D57 D58 D59 D60

D2 D11 D13 D22 D24 50211131 LED GL-3PR8

D33 D35 D44

D6 D7 D17 D18 D28 50310766 Diode 152473

D29 D39 D40

IC1 IC5 IC9 IC13 50675001 iC SG3524N

IC3 IC7 IC11 IC15 50919902 IC CA3080E

IC4 1C8 IC12 IC16 50919117 iC OPAMP AD817AN

IC20 iC21 50482051 iIC TC4051BP|N]

IC22 50482052 IC TC4052BP[N]

IC18 1C19 50482053 IC TC4053BP

IC2 iC6 1C10 IC14 50482066 IC TC4066BP

IC17 50482093 IC TC4093BP|N]

iC23 50582038 IC TC4538BP(N]

C2 Ci17 C32 C47 51213710 Capacitor chemi-con ECA1EM101 100uF 25V
C3 C10 C18 C25 C33 51216610 Capacitor chemi-con ECATHM100 10uF 50V
C40 C48 C55

C4 C19 C34 C49 51222633 Capacitor chemi-con ECA2EM330 33uF 250V
C69 51213647 Capacitor chemi-con ECA1EM470 47uF 25V
€63 C70 52530222 Capacitor mylar ECQM1H222KZ 2200PF 50V
C5 C20 C35 C50 52687510 Capacitor mylar MMH-2G-105K

C6 (C21 C36 Cs1 52687410 Capacitor mylar MMH-2G-104K

C9 C11 C13 C14 C24 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C26 C28 C29 C39 C41

C43 C44 C54 C56 C58

C59 C61 C64 C65 C66

C67 C68

C7 C22 C37 C52 52256413 Capacitor ceramic RPE132F224Z50

C15 C30 C45 C60 C75 52238311 Capacitor ceramic ECFF1H103KB 0.01uF 50V
C76 C77 C78

C12 C27 C42 C57 52269112 Capacitor ceramic ECCF1H121JS 120PF 50V
C8 (€23 €38 C53 C79 52227210 Capacitor ceramic ECKF1H102KB 1000PF 50V
C80 C81 (€82

R5 R14 R31 R36 R45 54012510 Resistor ERD25TJ103 10K 1/4W

R62 R67 R76 R93 R98

R107 R124 R129 R130

R16 R47 R78 R109 54012210 Resistor ERD25TJ100 10 1/4W

R6 R9 R15 R37 R40 54012247 Resistor ERD25TJ470 47 1/4W

R46 R68 R71 R77 R99

R102 R108

R10 R21 R41 R53 R72 54012310 Resistor ERD25TJ101 100 1/4W

R84 R103 R115

R7 R8 R27 R38 R39 54012347 Resistor ERD25TJ471 470 1/4W

R58 R69 R70 R89 R100

R10t R120

R17 R48 R79 R110 54012410 Resistor ERD25TJ102 1K 1/4W

R133 R134 R135 R136 54012415 Resistor ERD25TJ152 1.5K 1/4W

R2 R18 R33 R49 R64 54012422 Resistor ERD25TJ222 2.2K 1/4W

R80 R95 Ri111
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Symbol Code Name Specifications Description
R3 R4 R13 R19 R20 54012447 Resistor ERD25TJ472 4.7K 1/4W
R21 R34 R35 R44 RS0
R51 R52 R65 R66 R75
R81 R82 R83 R96 R97
R106 R112 R113 R114 R132
R23 R25 R54 RS56 R85 54012522 Resistor ERD25TJ223 22K 1/4W
R87 R116 R118
R126 54012575 Resistor ERD25TJ753 75K 1/4W
R128 R131 54012610 Resistor ERD25TJ104 100K 1/4W
R24 R55 R86 R117 54012622 Resistor ERD25TJ224 220K 1/4W
R127 54012647 Resistor ERD25TJ474 470K 1/4W
R26 R57 R88 R119 54603568 Resistor ERD50TJ683 68K 1/2W
R11 R12 R42 R43 R73 54414533 Resistor ERG1ANJ333 33K 1W
R104 R105
R125 54012515 Resistor ERD25TJ153 15K 1/4W
VR1 VR4 VR7 VR10 55411513 Resistor variable RJ-6P102 1K
VR3 VR6 VR9 VRi2 55411543 Resistor variable RJ-6P202 2K
VR2 VR5 VR8 VR11VR13 55411514 Resistor variable RJ-6P103 10K
VR14 VR16 VR17 VR19 VR20
VR22 VR23
VR15 VR18 VR21 VR24 55411574 Resistor variable RJ-6P503 50K
RA1 55055447 Resistor array EXBF9E472J 4.7K
RA2 55083510 Resistor array M09-1-R10K 10K
b L2 L3 U4 56316505 Radial lead inductor LHL10NB104J
T T2 T3 T4 56358210 Coil KT821
STCOSTC1STC2STC3TX0 57011102 Terminal check LC-2-S[ORANGE]
TX1 TX2 TX3 RAWO
RAW1 RAW2 RAW3
TRGO TRG1 TRG2
TRG3 RCV0 RCV1
RCV2 RCV3
RCV/IOUT X
CN1 CN2 57231305 Post with connector base B5P-VH
CN3 99800413 Post with connector base B3P-VH
CN4 57221820 Connector HIF3BA-20PA-2.54DSA
DSW1 57544121 Switch digital rotary code S-1110
SW1 57512803 Switch toggle A-12AH
Q3 Q4 Q11 Q12 Q19 75091220 Screw and washer assy. PWSM3X10B
Q20 Q27 Q28
Q3 Q4 Q1t 12 Q19 76091038 Hexagonal nut N3B
Q20 Q27 Q28
Q3 Q4 Q11 Q12 Q19 70521619 Accessory W-9
Q20 Q27 Q28
Cr1 C72 C73 C74 52227122 Capacitor ceramic ECKF1H221KB 220PF 50V
C1 C16 C31 C46 52520222 Capacitor mylar ECQP1H222JZ 2200PF 50V
R28 R29 R30 R59 R60 54012482 Resistor ERD25TJ822 8.2K 1/4W
R61 R90 R91 R92 Ri21
Rt22 R123
R1 R32 R63 R94 54012420 Resistor ERD25TJ202 2K 1/4W
DMT-001/002
Symbol Code Name Specifications Description
57167310 Connector NJW-243-RM
79031702 Cable assy. NSL-9
56401553 Transformer KCT-153/154
80607410 Plate 682-1405
79065301 Shield cap 313020-08 gray
57014514 Crimp-style terminal V1.25-3.5-1
79065302 Shield cap 314428-08 gray
35061806 Cable assy. CW-71[364-3535]
56182146 Circuit breaker BS2021
57012050 Flat crimp-style terminal PRE-125T[C]
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DMT-003

Symbol Code Name Specifications Description
57167310 Connector NJW-243-RM
79031702 Cable assy. NSL-9
56401555 Transformer KCT-155
79065301 Shield cap 313020-08 gray
57014514 Crimp-style terminal V1.25-3.5-1
79065302 Shield cap 314428-08 gray
35061806 Cable assy. CW-71[364-3535)
P. C. board assembly Chassis
Symbol Code Name Specifications Description
56410061 Transformer power DM684-KCT-149[T001]
57260610 Connector plug housing 172496-1
57270621 Connector receptacle contact 172776-1
61500060 P.C.B. assy. with ROM DM684-7000M1
61500070 P.C.B. assy. DM684-PS-6000M3
61500080 P.C.B. assy. DM684-TRX-1000M2
P5700051 E-BLK DMR-682/684 chassis.E
56181111 Circuit breaker BKS-2-20-20
57988155 Relay G3NA-220B DC5-24V
57936123 Relay MM-2XP AC100V
57423501 Socket relay 8PF[for MM2P]
59510025 Speed controller DMC-001 [with volumn][CSC-110]
57014514 Crimp-style terminal V1.25-3.5-1
51416647 Capacitor chemi-con ECEATHN470S 47uF 50V
57014541 Crimp-style terminal V1.25-4-1
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Winch unit

Symbol Code Name Specifications Description
D001 D002 50310112 Diode uosC
R0O01 54857222 Resistor cement ERF5AK220 22 5W
79033205 Nylon clamp NK-5N
Wire 57016211 Crimp-style terminal (bare connection) P-5.5
79035110 Tie lap TY-25MX
J001 J002 J003 J0o4 57291104 Connector water-proof GL-20G3S-F-2
J0o1 J002 Jo03 Joo4 57298206 Locking sleeve GL-20G402
87501003 Slip ring unit 364-3504
W001 57272413 Faston receptacle 170048-2
D001 D002 RO0O1 W002W003 57272318 Faston receptacle 170038-2
W007 W008
WO001 79043201 Insulating sleeve 234015-09
D001 D002 ROO1 W002W003 79043203 Insulating sleeve 235825-09
W007W008
56207015 Moter lifter DTM-G6075 KCB-12
SWo003 53303110 Rotary encoder EWTXA152050B
SW001 SWo02 57509811 Switch fimit AZ8107
w002 56833100 Cable HC-ESV-4X16/0.12[H-8872B]
003 Wo04 56860100 Round code VCTF-1.25E>-4 core
W003 W004 57014531 Crimp-style terminal V1.25-3-1
WO003 W004 W005 W007 W008 57021511 Faston sleeve 236525-09
W009
W003 W004 W005 W007 W008 57272211 Faston receptacle 170182-2
WO005W006 56870100 Cable Vv-2D8
56870100 CABLE Vv-2D8
WO010W011 57014541 Crimp-style terminal V1.25-4-1
70190014 Grommet CSG-016
70190059 Code lock NC-1
70190069 Blush type fixture PM2H25
70292031 Grommet G type G-82
TB0O1 57008606 Terminal block KH4101-6P[187]
J0os 57166615 Connector plug NT-5015-CRM
WO001 56813900 Cable HC-ESV-4X16/0.12 120Mmono  KCW-31
99802621 P.C.B. assy. DM#686-8300M1
J0o5 79065301 Shield cap 313020-08 gray
Woni 57014561 Terminal V1.25-6-1
63500171 Sensor unit assy. Sensor unit assy.
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6.3 7 BE[X] /Exploded view

Exploded view of recorder unit
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Exploded view of Chassis block (1)
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Exploded view ot Recording assembly block (1)
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Exploded view of Recording assembly block (2)
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Exploded view of Recording assembly block {2)
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Exploded view of Recording belt
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Exploded view of Left hand panel
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