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1. General

This Service Manual has been prepared for the field maintenance and services for the
Tube Sealer AC-155.
When informed of a tube sealer malfunction from a user, please troubleshoot according

to the following procedures.

@ Befoi‘e'visiting the user for servicing, read the Operating Instructions and the

Service Manual carefully.

@ Make sure that the user handles the equipment properly as specified in the

Operating Instructmns

@ If any fault is found to be caused by improper operation by the user, correct the =
cause of the problem and instruct the user how to operate the equipment properly so

that recurrence of the fault can be prevented.

@ Before starting the actual repair of the equipment, be sure to confirm the fault that

the user has brought to your attention. "After assessing the actual state of the fault,

only then should you start any repair work. =

® If the equipment is found to malfunction even when it is operated properly, use ths

troﬁbleshooting procedure in this manual to diagnose the faulty equipment.

® If you are unable tb correct the fault by using this manual, return the faulty

eqﬁip ment to your local TERUMO service organisation or TERUMO and attach a
memorandum indicating the details of the fault and the actions taken before return of
the equipment. -
@ Disinfect the items. contammated by pai:lenf’ '_body fluids before returnmg to
TERUMO service orgamsatlon or TERUMO as deécrlbed in section 10. If it is necessary
to send back those items that have not been chsmfected seal them completely and
attach a memorandum mdlcatmg that the contents are unsanitary and to be handled

with care.
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(General precaution)

@ Don't detach connectors or printed-circuit boards while the equipment is supplied

with power.

@ First visually check the malfunction equipment for open circuits, short circuits,

loose

connectors and damaged parts. Also, check for abnormal sounds or fogl smells
(caused

by burned resistor, etc.).

@ After completion of repair. work, check.that all parts are set in the respective

original ‘
settings, Clean the equipment and its periphery and, then, report the result of repair

work to the use person in charge.

@ When handling semiconductors, especially MOS-IC, take special care not to cause
electrostatic breakage, etc.

- Keep your body and your soldering iron in constant connection with a ground poeint
through a IM Q resistor. (A statically insulated type of solderiﬁg iron does not
require grounding, but it mustbe used only after being checked for completeness of
insulation.) -

- When carrying ICs and printed-circuit boards, be sure to keep them in electrically

conductive containers or wrap them in metal sheets (such as aluminum foil).

(Never use plastic containers or sheets for this purpose.)

- Don’t apply any strorg impacts and pressures.

® Ifyou find that an abnormality disappga_rs when a printed-circuit board is replaced,

try fo remount the original board to ascertain- that the previous aBndrmaJity stil]

S

occurs. LT s _
If there is no recurrence; poor contact or another fault could be suspected; continue

troubleshooting.
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2.Specification

Name of product -
Model

Tube material
Oscillation Frequency
Sealing Time

Power Requirements
Power consumption

AS03-98002
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9708 lot -

Prepared in Feb 1999

: TERUMO Tube sealer
tAC-155 .
: Polyviny chioride(PCV)-(0.D.:less than 6mm)
: 40.68MHz ‘ .
: Less than 2seconds (When the Terumo tubing is sealed)
: AC230VX10%. 50/60Hz

: When sealing;250W,Stand by;8W

Classification :Class I
e Operating Conditions : +10 to 40°C(+50 to +104° F)
s ' 30 TO 85%RH (No condensation)
Storage Conditions : -20 to 45°C(-40 to +113° F)
- | 10 to 95%RH (No condensation)
Dimensions : W171 X H158 X D319 (mm) '
(W:Including Carrying Grip)
C Weight : Approx.7.0kg
- Accessories : Shielded AC Power code 1 pes.
Outer Fuses(T3.15A/250V) 2 pes.
Plate 1 pes.
" Screw for Attaching Plate 2 pes.
Nylon washer 2 pes.
Carrying Grip 1 pes.
C\ Screw for attaching Carrying Grip 2 pes.
Instruction Manual 1 pes.
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3. Required Tools and Measuring T.nstruments

* Constant voltage supply: 12V DC (0.14), 24V DC (0.5A)
* Thickness gauge: 0.08, 0.07, 0.18, 0.20, and 1.90mm or equivalent combinations -
« Stop watch
(+) screwdriver
(—) screwdriver
+ Nipper
* Spanner: 5.5 mm width across corners
+ Allen wrench: 1.5 mm
{ ' * Heat gun (Heater)
) + Digital multi meter
+ Alechol
+ Gauze
* Rubber gloves
. + Cotton swab _
C - TERUMO single blood bag (BB:#*SC506E:500ml)
+ Adjusting harness 1 and 2
- Jig 1 for attaching spacing detection plate(6.40 and 6.60mm spacer)
- Jig 2 for attaching spacing giétection platé

»

3-1
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4. Operation principle

Tube Sealer AC-155 consists of a power circuit, RF circuit, power/control circuit,

detection circuit, and sealing electrodes.

4,1 Sealing Process

(@D With the tube sealer supplied with power, insert a tube between the sealing

electrodes and push the tube detection lever downward. The photo sensors (PS1 and
PS2) on the detection circuit detect the tube, activating the solenoid (SO) to push the
tube. |

@ The photo sensor (P33) on the detection board detects the electrode spacing. After
making sure that the solenoid '(SO) has moved, the equipment starts oscillation. The
oscillation cutput is used for the dielectric heating and sealing of the tube.

If the electrode spacing becomes 1.9 mm within 0.1 second after the detection by the
photo sensors (PS1 and PS2), the equipment starts oscillation. If not, the equipment

does not start oscillation, and the solenoid turns off, opening the electrodes.

@ The tube is sealed and the electrode spacing becomes smaller. When the photo
sensor (PS3) detects that the électrode spacing reaches 0.18 mm, the equipment stops

oscillation. -

@ For about 0.4 seconds after that, the tube is cooled and stuck. The tube cooling
period is determined by IC3 (R8, 9, and C13) on the power/control circuit, After the
cooling period, the powér to the solenoid (SO) turns off, opening the electrodes.
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PS1 output
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Take out the tube.

v

PS2 output

PS3 output _
within 0.1 second®™ " Electrode spacing

becomes 1.9 mm.

|

Electrode spacing

SO power

becomes 0.18 mm,

Oséﬂlation

p—

0.1 second

5

]

0.4 seconds

- Two sensors (PS1 and PS2) are used to avoid that the sensor is chattering.

- The equipment does not start oscillation unless PS3 reaches the level “H” within 0.1
second after PS2 changes from level “L” to “H”. This is the protection function of the
overload,in this case that the thing over the matching tube diameter was inserted

wrong,

4-2
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4.2 Protective Circuit
(1) Prevention against extended-time oscillation

If a tube cannot be sealed due to wetting or for any other reasons and extends the
oscillation, it will give damage to the equipment. To prevent this, the equipment is
designed to stop oscillation in a certain time and return the solenoid.

Time to activate the prevention is specified by IC2 (R6, 7, C9) on the power/control

circuit to about 4 seconds.
(2) Overheat_prevention

Sealing a wet tube will cause abnormal heat in the electrodes and oscillating circuit,
which gives damages to the equipment. To prevent this, a thermostat is in the-
equipment.

When the thermostat works, the power lamp will go off, disabling sealing. After that,
when the circuit is cooled down, the thermostat will reset automatically, making the

equipment operational.

Note: The thermostat works according to the temperature rise in the equiﬁment which
depends on the room temperature, the number of times of seaJifxg, and others.
The following are the rough standard at the time of a normal temperature.
- Thermostat operating condition: After sealing has been performed about 10 times -
with the electrodes short-circuited. ' '
- Thermostat reset condition: Time during overheat and cool down is about 30 seconds.
Temperature of thermostat operation
-Over 80°C — Stop (o.verheat)
Below 60°C = Restart (c;oo; down)

4-3



AS03-9B002

Applicable lots:
9708 lot -

C\ - : Prepared in Feb 1999
4.3 Electric System

4.3.1 Structure of Electric System (See the connection diagram on page 4-5.)

Description _ Main functions

@ RF circuit Outputs the high-frequency power.
@ Power/control circuit - 12V DC power circuit to stabilize the

control circuit
- 45V DC power circuit to drive the
solenoid
- Seal timing circuit

Start timing
(\-;.::f B . - Stop timing

¥ — , ' Time-up . -

@ Detection circuit ¢ Sealing-start signal detection by
' photo sensor '

- Sealing-stop signal detection bff photo
sensor :

C : @ Display circuit - Indicates that sealing is in progress by
7 | an orange lamp '

- Indicates that the equipment is|
. powered by a green lamp .

® Matching circuit £ Matches the oscillating circuit and the
electrode unit

® Electrode cover detection Safety circuit

- switch Disconnects the power when the
(__ - ' electrode cover is out of position
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4.,3.2 Connection Diagram

Display Board({(po: E%
]

. Display Board(se

*FLT
(AC Inlet WIth filter)
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4.4 Mechanical System
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4.4.1 Structure of Mechanical System (See the structural drawing on page 4-7.)

Description

Main functions

@ Positive electrode

Outputs the high-frequency power.

® Negative electrode

Outputs the high-frequency power.

@ Block A

Holds and slides the negative electrode shaft.

@ Block B

Holds the po-sitive electrode shaft.-

® Detection board

Detects the existence of a tube
(to startautomatic sealing).
Detects the electrode spacing (to stop sealing).

® Spacing detection plate

A shading plate for the electrode spacing

(@ Detection lever

detection (to stop sealing)
A shading plate for the tube detection
(to start automatic sealing)

Stopper

- Adjusts the position of the electrode spacing

detection (to stop sealing).

® Compressicn spring 1

A buffer spring between the solenoid and the
negative electrode shaft.

@ Compression spring 2 -

A spring to return the negative electrode shaft.

@ Solenoid

| @ Washer g

Transmits the force of the solenoid to the
: ) compression spring 1.
® Collar - Maximum pushing point.
® Ring To prevent metal to metal contact
® Guide To prevent the turning of the solenoide on the

shaft.
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4.4.2 Structural Drawing for Sealing Electrodes
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L |
\@ Ring
e ~
. @ Solenocid
= : - ]
o ; ® Detection board <~ ® guide '
@ Washer
\ M\\\\\“‘ ® Compression spring 1
C —
\S-_‘-—-‘
é% Stopper
C:: . N . .
::b"; - @ Compression spring 2
. | , | __® Collar
< ; ® Spacing detection - |
pa \\
plate '
@ Block A — >y \
T | @ Block B
@ Negative electrode =~
/ @ Detection lever
(u_ @ Positive electrode '
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No. Description - @ty | Parts included Bemarks
05BTO1 Plate 1
05BT03 Carrying Grip 1
05BT08 Fuse holder (L),(IN) 1 L:White
N:Black
05BT11 Positioning spring set 2
05BT12 Detection board 1
05BT13 Detection lever spring 1
05BT14 Heat radiation grease 1
05BT15 Rubber feed 4
06BT502 | Power/Control board 1
06BT5H504 | Electrode cover 1
06BT505 | Electrode set 1 Positive & Negative
: electrode
06BT506 | RF unit 1 RF board
Detection board
Electrode unit
Solenoid unit’
Detection lever
Detection lever spring
Electrode cover detection
microswitch
Electrode set
Finger set
Cover guide
Thermostat
06BT507 | AC inlet _ 1
06BT516 | Inner fuse holder’ 1 -
06BT517 | Outerfuse = - 2 250V 3.15A
06BT518 | Inner fuse 1 _ 15A
06BT519 | Electrode unit 1 - | Electrode set
06BT520 | Front panel unit 1 | Display board unit
10687521 | Upper pannel 1
06BT522 | Display board unit 1 | Display board(power)
Display board(seal)
06BT523 | RF board .
06BT524 | Matching board ..
08BT525 | Detection lever
06BT526 | Electrode cover detection
microswitch ~. = T
06BT527 | Cover guide”
06BT528 | Solenoid unit
06BT529 | Finger set -
06BT530 | Thermostat
06BT531 | Fan
06BT532 | Spacing detection plate
06BT533 | Shielded AC Power Cord
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No. Description @'ty | Parts included Remarks
06BT534 | Adjusting harness (1,2) 1
06BT535 | dJigl 1

(6.4 and 6.6mm spacer)
06BT536 | dJig2 1

(Attaching spaceing

detection plate)
- TERUMO single blood bag | 10 BBx
(500ml) - SC506E
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AS03-9B002

5.1 Accembly of parts

Fuse holder (L),(N) Ac inlet
(06BT507)

HWUGH H_.—mm rowm.mh. HH—HHQH Hoﬁmm . Aﬁmmeomv
(06BT516) (06BT518)

Thermostat ,  Datection board / &
(06BT530) (05BT12) : o‘%q
RF unit :

(06BT508) - . Solenoid unit
(06BT528)

<

QOuter fuse
(06BT517)

™ Fan
(06BT531)

,Edmmm set
{06BT529)
Powex/Control board

ﬂ (06BT502)

Front panel unit N

(06BT520) .. o ﬁ’ﬁ
Display board unit

(06BT522)

-7Rubber feed .
.ﬂ.‘,aﬂwepmv

f RF womwm
1 (06B1T523)

. %_ w ‘ QR , :
/. . @ Matching board || @ oowuuo N . |
Spacing detection (06BT524) 5~ Umﬂmanﬁﬂ Lover spring

plate : ~"(05BT13)

(06BT532) ¢ ¢
Detection lever a
Electrode unit (06BT525) . .
(06BT519) : | \
. .._womﬁ..mcinm gpring

Electrode cover Electrode cover

(06BT504) . Cover guide detection microswitch
(06BTH27) {06BT526)

Electrode sef
(06BT505)

set
(05BT11)
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6. Disassembly Procedure

This chapter describes the disassembly procedure for the AC-155 device.

Caution . .

Even if the power is turned off, the aluminum electrolytic capacitor (C5) is charged -
with electricity. Turn the power off and wait for about five minutes before
starting disassembly.

Pushing the seal lever will not discharge the capacitor.

L

Electrolytic capacitor
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C -6.1 Removing the Electrode Cover

@ Pull out the electrode cover straight.

Front panel unit - 7 :

Upper panel

T

Electrode cover
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C 6.2 Removing the Upper Panel

@ Remove the screws on the bottom. (M3 X L8, Clip washer: 6 pieces each)

@ Remove the screws on the rear side. (M3x L8, Clip washer: 7 pieces each)

Screws Screws
[Bottom]

(M3 X L8 : 7 pieces)

(M2 X138 : 6 pieces) [Rear side].

-~
“
C//

- Pull out the upper panel toward you.

Cautions

- When pulling out the upper panel, pay close attention to the harnesses which may
catch the panel.

- After pulling out the upper panel three fourths , 8pread it and remove from the base.

harnesses Upper panel

e Upper panel

6-4




AS03-9B002
Applicable lots:
9708 lot -

C ‘ -Prepared in Feb 1999

@ Disconnect the power switch connector (CON1) and remove the wire of the display

board unit (CON2) on the power/control board with a screwdriver,

. Power switch
) " connector (CON1).

L

Display connector

C" CONZ

Power/Control
board

6-5
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- 6.2.1 Removing the Front Panel Unit

@ Remove the front panel unit. (Tap tight M3XL10: 5 pieces)

Upper panel

Front panel

o

Serew(tap tight M3 X L10:5pieces)

\

6.2.1-A Removing the Display Board Unit

D Remove the display board unit. (Tap tight M3 XL6: 4 pieces)

Display board unit

Front panel

Screw(tap tight M3 X L6:4pieces)
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L 6.3. Base '

6.3.1. Removing the RF Unit

- @ Remove the screws on the bottom. (M4 X L10, Clip washer: 2 pieces each)

Screws(M4 X L10:2pieces)

o

C" @ Disconnect the wires as follows:

" (1) Disconnect the connéctors for the detection board harness (W1), RF control signal
harness (W6), and solenoid drive harness (W4) from the power/control board.
(2) Disconnect the thermostat relay connector (CON2).
(3)Disconnect the power supply (W9). '
- Rotate the inner fuse holder.to remove,
- Remove the wire coming from the alaminum electrolyte capacitor. (Dedicated screv%) ;

(4) Disconnect the relay connectors (CON3 and CON4) for the electrode cover detection
microswitch. ‘

Electrolytic capacitor Inner fuse holder

Relay connectors
(red) (CON3,4)

W

Thermostat connector
(CON2) (brown)

Power/control board

Detection board
harness (W1)

RF board
harness (W6)

Solenoid drive
harness(W4)

6-7
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6.3.1-A Removing the Shield Cover

You don't have to remove the RIf unit.

@ Remove the shield cover. (M3 XLé6: 9 pieces, M3 X L8: 3 pieces) .

The positioning spring in the right-hand side will come off at the same time.

Screws (M3 X L8:3pieces)

Shield cover

IScrews MBXL6 . Qpieces)
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6.3.1-B Removing the RF board

@ Remove the shield cover,
Refer to 6.3.1-A Removing the Shield Cover on page 6-8,

@ Remove the solder on che toroid transformer at one point,

@ Disconnect the wires as follows:

Disconnect the connectors for RF control signal harness (W7}, and the power supply

(W9) from the RF hoard.
RF hoard Connector
Wwg
Connector

L=

Soldering
(—\ Screws(M3 X L6 -

dpieces)

@ Remove the transistor2,3 4. Toroid transformer
(Tr4: M2.6 X L8 with the small washer: 2 pieces, Tr2, 3: M3xLg: 2 pieces)
® Remove the board fixing screws. (M3x1é: 4 pieces) .

ez

" Transistor 2,3

Screws (M3 x L6:2pieces)

Transistor 4

Cautions

( - Do not melt the core wire of toroid transformer during soldering.
o Do not deform the coil on the Matching board.

Screws (M2.6 X L8:2pieces)
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6.3.1-C Removing the Electrode Unit

You don’t have to remova the RF unit,.

@ Remove the shield cgver.
Refer to 6.3.1-A Removing the Shield Cover on page 6-8.
@ Disconnect the lead wire from the matching board. (M3 X L6: 1 piece)

Do not deform the coil on the Matching board.

3

C

_ (M3 X L6)

@ Remove the screws that fix the electrode unit. (M4 X L.10: 4 pieces)
Screws
(vid % 1.10:2pieces)
Screw " )

C (M4 X 1.10:2pieces)

Cautions { - Be careful of two shafts.
- Be careful so as not to bend the lead wire of the Matching board.

6-10
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6.3.1-C1 Remove the Electrode Set
You don’t have to remove the RF unit and the electrode unit.

@ Removing the positive electrode:

Remove the screw on the front side of the positive electrode bracket.

(M3 XL8: 1 piece)

Positive electrode.

Positive electrode board

S crevs'is-
M3 x L5(SUS)§2pieces

Screw ez
M3xL8EUS) .~
ot

M3 xLe@EUS) Cover guide
: SW M5(SUS)

Belt .
M5 X L10(SUSy

-

@ Removing the negative electrode:
Remove the screw on the upper side of the negative electrode.
(Knurled hexagon socket head cap serew M3XL5: 1 piece)

Screw
M3x L5 ~

* Shaft (1)

Negative electrode

Note:Replace the electrode when the silber is gone.

6-11_

EKnurled hexagon socket
head cap M3 %13
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6.3.1-C2 Removing the Cover Guide

(D Remove the screws on the front side of the positive electrode bracket. -
(M3 X L8: 2 pieces)

Positive electrode

Positive electrode bracket

Screw ‘
M3 X L5(SUS):2pieces

Screw

\
M3xL8EUS) &
' @,/‘/ Knurled hexagon socket
. P I head cap M3X 13
! .
Screw 4 o Cover guide
M3 X L6(EUS)
:2pieces SW M5(3US)
Bolt
M5 XL10(SUS)

6-12
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- 6.3.1-D Removing the Solenoid Unit

@ Remove the shield cover.

Refer to 6.3.1-A Removing the Shield Cover on page 6-8.
@ Remove the electrode unit.

Refer t0 6.3.1-C Removing the Electrode Unit on page 6-10.

)] Dlsconnect the soienold wires.

]

Cut two wires at the soldered points.
@ Remove the detection circuit harness (W1) from CON3 on the detection board.

W1 CON3

Wires (soldered points)

Solenoid unit

C// . Detection lever

Spring

® Remove the solenocid unit, (M4 X L10: 4 pieces)
It is screwed together with the upper finger.

Screws
(M4 X L10:4pieces)

7N

6-13
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6.3.1-D1 Removing the Detection Lever Spring

3

You don’t have to remove the RF unit and the solenoid unit.

@ Remove the shield cover. 7 .
Refer to 6.3.1-A Removing the Shield Cover on page 6-8.

@ Remove the detection lever spring.

Solenoid unit

Detection lever

C' , _ Spring

6-14
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6.3.1-D2 Removing the Detection Lever

You don’t have to remove the RF unit.

(@ Remove the shield cover.

Refer to 6.3.1-A Removing the Shield Cover on page 6-8.

@ Remove the electrode unit.

Refer to 6.3.1-C Removing the Electrode Unit on page 6-10.

@ Remove the solenoid unit. -

Refer to 6.3.1-D Removing the Solencid Unit on page 6-13.
" Do not disconnect the wires.
@ Remove the lever mount plate. (M3 X L8: 2 pieces)

Lever mount plate

Detection lever
. .

® Remove the detection lever. (M3 X L6: 2 pieces)

Lever mount plate

) Qetection lever

AS03-9B002
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Screws (SUSM3 X 16:2 pieces)
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6.3.1-D3 Removing the Detection Board

D Remove the shield cover,
Refer to- 6.3.1-A Rerﬁoving the Shield Cover on page 6-8.
" (@ Remove the electrode unit.
Refer to 6.3.1-C Removing the Electrode Unit on page 6-10.
_@ Remove the solenoid unit. -
Refer to 6.3.1-D Removing the Solenoid Unit on page 6-13.
Do not disconnect the wires.
@ Remove the detection circuit harness (W1) from CON3 on the detection board.
® Remove the detection board. (M3 X L8: 3 pieces)

3
Detection board
Solenoid unit
C Detection circuit
/ . harness (W1)

-Take care not to deform the spacing detection plate and start lever shading section.
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6.3.1-E Removing the Electrode Cover Detection Microswitch

(D Remove the shield cover.
Refer to 6.3.1-A Removing the Shield Cover on page 6-8.

® Remove the electrode unit. ' .
Refer to 6..3.1-0 Removing the Electrode Unit on page 6-10.

@ Remove the solenoid unit. _ -
Refer to 6.3.1-D Removing the Solenoid Unit on page 6-13.

Do not disconnect the wires.
@ Disconnect the wires(W3). (CON3, 4)

Solenoid unit

CON3,4 (Red)

(® Remove the electrode cover detection microswitch.
(M2 washer, Spring washer, Round-head screw M2 X L14, Collar L3: 2 pieces each)

 Microswitch

Sc;:ews (M2 X L.14:2pieces}
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C 6.3.1-F Removing the Finger Set
You don’t have to remove the RF unit, shield cover, electrode unit, and solenoid unit.
@ Remove the upper finger.(M4 X L10: 2pieces)

It is screwed together with the sorenoid unit.
@ Remove the lower finger. Tear it off as it is adhered with adhesive.

Screws (M4 X L10:2pieces)

Finger

o

Electrode unit

Finger

6-18
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6.3.1-G Removing the Positioning Spring

You don't have to remove the RF unit, shield cover, electrode unit, and solenoid unit.

@ Remove the positioning spring of the 2pieces of right and left.(M3 X L&: 2pieces)

e

Positioning spring
L ° b4

-

Positioning spring
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6.3.1-H Removing the Thermostat |

(O Remove the RF unit.

Refer to 6.3.1.Removing the RF unit on page 6-7.°
@ Remove the Thermostat fixing screw.(M3 X L6: 1piece) .

RF unit

Thermostat . Screw(M3 X L&)

. . 6-20
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‘ 6.3.2 Removing the AC Inlet

@ Disconnect the fasten terminal from the AC inlet.

Fasten terminal

- AG inlet
J
@ Remove the AC inlet.(M3 nut,Clip Washer,Flat countersunk head screw M3 X L12:
C ™ 2 pieces each) ‘ B
- .

ACinlet - )

Screws (M3 X L12:2pieces)
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' 6.3.3 Removing the Outer Fuse

@ Take out the fuse by rotating the fuse holder to the left and pressingrthe fuse holder
cover. ‘

AC inlet

b

Fuse holder of Outer fuses

)

6.3.4 Rémoving the Inner Fuse

(D Take out the fuse by pressing and rotating the fuse holder.

Inner fuse holder

. 6-22
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‘ 6.3.5 Removing the Fuse Holder (L) and (N}

@ Disconnect the wires as follows:

(1) Disconnect the wire (fasten terminal) from the AC inlet.

(2) Cut the heat shrink tube below the fuse holder and remove the solder. -
| (Wire to the ON/OFF switch)

AC inlet Fasten terminal

Fuse holder

Solder

Nut

. _ . 623
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6.3.6 Removing the Fan

® Disconnect the harnzss (W17) from CONSG on the power / control board.

(Remave tie rap)

W17

CONG6

Power / control board

® Remove the Fan.(M3 X L17, M3nut, 4 pieces each)

It is screwed together with the wire netting.

Fixing serews for fan ..
M3 xXL17 : 4 pieces)

Wire netting
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6.3.7 Removihg the Power / control Board

@ Remove the RF unit.

Refer to 6.3.1.Removing the RF Unit on page 6-7.
® Disconnect the wire from CON3 (W16 for power)and CON6 (W17 for fan) on the

Power/control board. - Fixing screws for board

(M3 X L6 : 4dpieces)

Power / control

board
‘ Fan Connector

(CONS)

RF Board Cc;nnector
(CON3)

@ Remove the transistor fixing screw.(M3 X L12, Flat washer, nut:1 piece each)

Heat radiation grease is used for the transistor.
@ Remove the board fixing screws.(M3 X L6: 4 pieces)

Fixing screws for transistor
M3 xL12) '
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6.3.8 Removing the Rubber feed

@ Removing the rubber feed.(M3 X L8: 4pieces)
‘ Rubber feed
l Serews(M3 X L8:4pieces)

L

c
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7. Assembly Procedure

This chapter describes the assembly procedure for the AC-155 components.

Contents

7.1 Base
7.1:1 Rubber feed
7.1.2 Power/Control board
7.1.3 Fan
7.1.4 Fuse holders (L) and (N)
7.1.5 Inner fuse
7.1.6 Outer fuse
7.1.7 AC inlet
7.1.8 RF unit
7.1.8-A Thermostat
7.1.8-B Positioning spring
7.1.8-C Finger set ‘
7.1.8-D Electrode cover detection microswitch
7.1.8-E Solenoid unit |
7.1.8-E1 Detection,board
7.1.8-E2 Detection lever
7.1.8-E3 Detectién lever spring
7.1.8-F Electrode unit
7.1.8-F1 Cover guide
7.1.8-F2 Electrode set
7.1.8-G RF board
7.1.8-H Shield cover ..

7.2 Upper Panel = . N
7.2.1 Front panel unit
7.2.1-A Display board unit

7.3 Electrode cover
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7.1.1 Mounting the Rubber feed

@ Mount the rubber feed. (M3 X L8: 4 pieces)

Rubber feed.
Screws (M3 x L8:4pieces)

Nl
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7.1.2 Mounting the Power/control Board -

@ Afier applied the radiation grease to the transistor,Mount the transistor
temporarily. (M3 X L12, Flat washer, Nut: 1 piece each)

@ Secure the board (M3 X L8é: 4 pieces) and tighten the transistor'ﬁxjng SCrew.

AT

Fixing screws for transistor
(M3 xL12) -

@ Connect the power (W16) to CONS3 and the fan (W17) to CONG on the power/control
board. '

Fixing screws for hoard
(M3 x L6 : 4pieces)

Power/contro] board

Fan Connector CONG

RF Board Connector
CON3

@ Mount the RF unit. .. .
Refer to 7.1.8 Mounting the RF Unit on page 7-9.

C
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7.1.3 Mounting the Fan ‘

@ Mount the fan. (M3 X L17, M3 nut: 4 pieces each)

At this time, secure the wire netting together.

Wire netting

Fixing screws for fan
(M3 xL17 : dpieces)

Fan

W17

CONS

Power/control board
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7.1.4 Mounting the Fuse Holders (L) and (N)

D Mount the fuse holders with the accessory nuts.

Nut

Fuse holder(L)
Fuse holder(IN}

Cautions '

- The transformer(T1) side from,the fuse holder of inside with the white wire is
named “L”; the fuse holder of outside with the black wire is “N”.

- Be careful in the position of terminal bill the solder of the fuse holders and Mouant.
-(The above figure reference)

'@ Pass the heat shrink tube through the harness before soldering.

@ Contract the heat contraction tube with heat gun.

Fasten terminal(with white wire)

AC Inlet Fasten terminal(with black wire)

Fuse holder(L) _

Fuse holder(IN}

Solder
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@ Connect the fasten terminal to the AC inlet.

Fasten terminal{with white wire)

Fasten terminal(wiht black wire)

AC inlet
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7.1.5 Mounting the Inner Fuse

- (D Put the fuse in the fuse holder and rotate the holder.

Inner fuse holder

C 7.1.6 Mounting the Outer Fuse

@ Put the fuse in the fuse holder and rotate the fuse holder to the right while pressing

the cover.

Fuse holder of Outer fuses

C
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7.1.7 Mounting the AC Inlet

@ Mount the AC inlet with screws and nuts,after inserted the clip washer in the
SCrew.

(M3 nuts, Clip washer, and Flat countersunk head screw: 2 pieces eachy
@ Connect the fuse holder wire (fasten terminal) to the AC inlet.

Refer to 7.1.4 Mounting the Fuse Holder(L)and (N) on page 7-6.

AC inlet

Screws (M3 X L12:2pieces)-
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) 7.1.8 Mounting the RF Unit

@ Connect the wires as follows: : ‘
(1) Connect the detection board harness (W1) to CON1, the solenoid drive harness (W4)
to CON4, and the RF control signal harness (W 6) to CONS on the -power/control

board. _ _
(2) Connect the relay connector (CON2) to the thermostat.
(3) Connect the power supply(W9)to RF board.
- Connect the inner fuse holder by rotating it.
- - Connect the wire to the aluminum electrolyte capacitor with the dedicated screw.

- (4)Connect the relay connectors(CON3,4)for the electrode cover detection microswitch.

g For wiring, refer to 4.3.2. Block Diagram on page 4-5.
i
’ Relay connectors(red) . Electrolytic capacitor

CON3,4 Inner fuse holder -

w9

Thermostat connector
(CONZ2) (brown)

Powerfcontrol board

Detection board
harness (W1} -

e : RF control signal
. : harness (W6) .

Solenoid drive harness (W4)

@ Secure the RF unit. (M4 X110, Clip washer: 2 pieces each)

Serews (M4 X L.10:2pieces)

7-9




C

- 7.1.8-A Mounting the Thermostat

@ Mount the thermostaz. (M3 XL6: 1 piece)

Attach it with the angle that shows it in the figure.

AS03-9B002
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RF unit

Thermostat Fixing screw for thermostat

@ Mount the RF unit.
Refer to 7.1.8 Mounting the RF Unit on page 7-9.

(o

. 7-10
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7.1.8-B Mounting the Positioning Spring

@ Mount the positioning spring. (M3 X L8: 2 pieces) _
Place the right-hand side of the spring into the shield cover, and tighten the spring and

the cover together. ‘ ' .

e

Positioning spring

Screws (2-M3 X L8)

Positioning spring e

— T =
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- 7.1.8 Mounting the RF Unit

(@ Conneet the wires as follows:

(1) Connect the detection board harness (W1) to CON1, the solenoid drive harness (W4)
to CON4, and the RF control signal harness (W 6) to CON5 on the .power/control
board. _ _ ‘

(2) Connect the relay connector (CON2) to the thermostat.

(3) Connect the power supply(W9)to RF board. |

- Connect the inner fuse holder by rotating it.
- - Connect the wire to the aluminum electrolyte capacitor with the dedicated screw.

- ~ (4)Connect the relay connectors(CON3,4)for the electrode cover detection microswitch.

({ For wiring, refer to 4.3.2. Block Diagram on page 4-5.
) Relay connectors{ved) . Electrolytic capacitor
CON3,4 Inner fuse holder -
wWo
Thermostat connector
(CON2) (brown)

Powerfcontrol hoard

Detection board
harness (W1)

RF control signal '
harness (W6) -

Solenoid drive harness (W4)

@ Secure the RF unit. (M4 X 1.10, Clip washer: 2 pieces each)

Screws. (M4 X L10:2pieces)
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. 7.1.8-A Mounting the Thermostat

@ Mount the thermostas. (M3 X L8: 1 piece)
Attach it with the angle that shows it in the figure.

RF unit

Thermcstat . " Fixing screw for thermostat
(M3 xL6)

@ Mount the RF unit.
Refer to 7.1.8 Mounting the RF Unit on page 7-9.

- 7-10



AS03-9B002

Applicable lots:
9708 lot -

C\. : - Prepared in Febh 1999

‘7.1.8-B Mounting the Positioning Spring

D Mount the positioning spring. (M3 XL8: 2 pieces)
Place the right-hand side of the spring into the shield cover, and tighten the spring and

the cover together. ' .

L

Positioning spring

Screws (2-M3 X L8)

Positioning spring

.o 711



AS03-9B002

Applicable lots:
9708 lot -

C\ : ‘ : Prepared in Feb 1999
7.1.8-C Mounting the Finger Set

@ Mount the upper finger. .(Mtl X L.10: 2 pieces)

It is screwed together with the solenoid unit.
@ The lower finger has adhesive. Remove the separate paper and mount the lower

finger.

Screws (M4 X L10:2pieces)

Finger

L

Electrode unit

Finger

Gaion]

Degrease the adhering side with alcohol or something similar.,

- 7-12
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7.1.8-D Mounting the Electrode Cover Detection Microswitch |

@ Mount the collar and the electrode cover detection microswitch.
(M2 washer, Spring washer, Round-head screw M2 X L14: 2 pieces each)
Secure the microswitch so that its operating position is 1.0 to 1.5 mm away from the

front side of the unit chassis.

Nut, SW, washer M3(SUS):2pieces
Unit cha§sis

Unit chassis

; Black cord
| White cord
) 1.0~1.5
Screws
M3 X L8(SUS):2pieces

® Connect CON3 and CON4.

Solenoid unit

. CON3,4 (red)

® Mount the solenoid unit.
Refer to 7.1.8-E Mounting the Solen01d Unit on page 7-14.
@ Mount the electrode unit. =+ =
Refer to 7.1.8-F Mounting the Electrode Unit on'page 7- 18
® Adjust the electrode spacing 8.1.page 8.1
® Adjust the spacing detection position.

Refer to 8.2 Adjusting the Spacing Detection Position on page 8-3.
@ Secure the shield cover.

Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.

- | T3
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7.1.8-E Mounting the Solenocid Unit

@ Mount the solenoid unit. (M4XL10: 4 pieces)

Screw the solenoid unit together with the upper finger. -

Finger
\t
€
RS
I N
. &
Screws (M4 % L10:dpieces)

Finger

Be careful so as not to bend the lead wire of the Matching Board.

C_

@ Insert the heat contraction tube (¢ 2, 1.20) into W5 and solder it to lead wires of
solenoid.

@ Contract the heat contraction tube with heat-gun.

Wires (soldered points)

.. Solenoid unit

Detection lever

Spring

@ Mount the electrode unit.” = 7 .
Refer to 7.1.8-F Mounting the Electrode Unit on page 7-18.
® Adjust the electrode spacing 8.1 page 8.1.
. ® Adjust the sﬁacing detection position.
L, Refer to 8.2 Adjusting the Spacing Detection Position on page 8-3.
(@ Secure the shield cover.
Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.

7-14
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7.1.8-E1 Mounting the Detection Board

@ Mount the detection board. (M3 X L8: 3 pieces) _
@ Connect the detection board harness (W1) to CON3 on the detection board.,

Detection board

Solencid unit

L " Detection board -
' harness (W1)

A

C
-Take care not to deform the spacing detection plate and start lever shading

section..

@ Mount the solenoid unit.

Refer to 7.1.8-E Mounting the Solenoid Unit on page 7-14.
@ Mount the electrode unit.

Refer to 7.1.8-F Mounting the Electrode Unit on page 7-18.
® Adjust the electrode spacing 8.1 on page 8.1

® Adjust the spacing detection position.

Refer to 8.2 Adjusting the Spacing Detectmn Position on page 8-3.
(@ Secure the shield cover.

Refer.to 7.1.8-H Mounting the Shield Cover on p‘qge 7-22

7-15
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7.1.8-E2 Mounting the Detection Lever

@ Mount the detection lever on the lever mount plate. M3 X L8: 2 pieces)

Lever mount plate

Detection lever

Screws (M3 X L8:2pie_ces)

© Mount the lever mount plate to the solenoid unit. (M3 X L8: 2 pieces)

Lever mount plate

Detection lever —

® Mount the solenoid unit. _
Refer to 7.1.8-E Mounting the Solenoid Unit on page 7-14.
@ Mount the electrode unit. - - s
Refer to 7.1.8-F Mounting the Electrode Umt;on page 7-18.
® Adjust the electrode sp»acing_ 8.1 on page 8.1 ‘

=5
Y

® Adjust the spacing detection position.

é’ é) &—— Screws (M3 X L8:2pieces)

Refer to 8.2 Adjusting the Spacing Detection Position on page 8-3.

@ Secure the shield cover.
Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.
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7.1.8-E3 Mounting the Detection Lever Spring

@ Mount the detection lever spring.

Solenoid unit

— . Detection lever

-

Spring

. @ Secure the shield cover.
Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.

T,
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7.1.8-F Mounting the Electrode Unit

@ Mount the electrode unit, (M4 X L10: 4 pieces)

Electrode unit

— Screws
gy (M4 % L10:2pieces)

Screws

(M4 x L.10:2pieces) /

@ Secure the lead wire from the matching board. (M3 X L6: 1 piece)

C ‘ Do not deform the coil on the Matching boaxd.

Matching hoard

Lead wire

@ Adjust the electrode spacing 8.1 bn,page 8.1

@ Adjust the spacing detection position.

Refer to 8.2 Adjusting the Spacing Detection Position on page 8-3.
Q ® Secure the shield cover.

Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.
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7.1.8-F1 Mounting the cover guide.

@ Mounting the cover guide.(M3 X L6: 2 pieces)

Screws

M3 X L5(3US):2pieces

Screws

M3 % L8(SUS)

Screws

- M3xL8(SUS)

:2pieces

Positive electrode bracket

T
g

Bolt
M5 x L10(SUS)

AS03-9B002
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Positive electrode

Cover guide

EKnurled hexagon socket

cap screws M3 X L3
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7.1.8-F2 Mounting the Electrode Set

(D Mounting the positive electrode:
Mount the positive electrode. (M3 X L8: 1 piece)

Positive electrode

Screws
M3 X 1L5(SUS):2pieces

Screw N
P T M3 X L8(SUS)

Kaurled hexagon. socket
cap serew M3 X L3
Screws Cover guide
M3 =< L6(SUS)
:2pieces

SW M5(SUS)

C- Boit
. ) M5 x L10(SUS)

@ Mounting the negative electrode:
Mount the negative electrode. (Knurled hexagon socket head cap screw M3 XL5: 1
piece) :

Screw .
M3XL5™

I

Shaft

Negative electrode

-Secure the hegative ;ele'et;‘odezpre_éféé’ht:i} against the shaft.
. ‘ JE RS

@ Adjust the electrode spacing and the spacing detection position.
) Refer to 8.1 Adjusting the Electrode Spacing on page 8-1 and 8.2 Adjusting the
&/ Spacing Detection Position on page 8-3.
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7.1.8-G Mounting the RF Board

(D Apply heat radiation grease on the transistor and secure it temporarily.
~ (Tr4: M2.6XL8 with the small washer: 2 pieces, Tr2, 3: M3 XL6: 2 pieces)
@ Secure the board (M3 L#6: 4 pieces) and tighten the transistor fixing screws.

RF board
Transistor 2,3

Screws M3 X L6:2pieces

[

) Serews M2.6X L8:2pteces
Transistor 4

C : @ Solder the lead wire of the toroid transformer at one point.
@ Connect the harness(W7),(W9). (Refer to the figure.)

harness(W7)

oo

héméss (W9)

Screws (M3 x L6 :

4pieces) Soldering

Cautions

- Do not melt the wire of the toroid transformer core during soldering.

- Do not deform the coil on the matching board.

@ Secure the shield cover.
Refer to 7.1.8-H Mounting the Shield Cover on page 7-22.
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7.1.8-H Mounting the Shield Cover

@ Mount the shield cover. (M3 X L6: 9 pieces, M3 X L8: 3 pieces)
Screw the shield cover together with the positioning spring in the right-hand side.
Secure the shield cover together with the detection circuit Earness (le fixing
nylon clamps at twe points. ‘ . '
Use the M3 X L8 screws for these three points.

Screws (M3 X L8:3pieces)

e S e

Shield cover nylon clamps

Screws (M3 X L6 : 9pieces)
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' 7.2 Mounting the Upper Panel

@ Connect the power switch connector (CON1). Connect the display board harness
{(W2) to CON2 on the ;powér/control hoard.

Electrode cover

N

Power switch
.connector (CON1)

@ Insert the upper panel into the base from this side.

Cautions

- Open the upper panel at the beginning of insertion.

- Take care not to pinch the harness.

Power/Control
board

Display Board
< Connector CON2
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@ Tighten the screw on the rear side. (M3 X L8, Clip washer: 7 pieces each)
@ Tighten the screw on the bottom. (M3 X L8, Clip washer: 6 pieces each)

[Bottom ] Screws
(M3 X L8 : 6 pieces)

e

[Rear side] - Screws
M3 X L8 : 7 pieces)

i

i

) , 7-24
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7.2.1 Mounting the Front Panel Unit

.

(D Mount the front panel unit. (Tap tight M3 %X L.10: 5 pieces)

Upper panel

Front panel

N

C | . Screws (tap tight M3 X L10:5pieces)

7.2.1-A Mounting the Display Board Unit

@ Mount the display board unit. (Tap tight M3 X L6: 4 pieces)

Display board unit

Front p;':mel

( o ~ Screws (tap tight M3 X L6:4pieces)
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it

7.3 Mounting the Electrode Cover

@ Insert the electrode cover straight.

Front panel wnit

Upper panel

Flectrode cover :

. 7-26
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8. Adjustment and Check
8.1 Adjusting the Electrode Spacing

Required tools: .

- Thickness gauge (0.06 mm and 0.07 mm)

- Allen wrench (1.5 mm width across corners)

-(+) screwdriver . |

-24V DC(0.5A) constant voltage supply(to drive solenoid)
-Adjusting harness 2 (to connect the constant voltage supply)
The purpose of this adjustment is to protecf the electrodes during no-load operation by

ensuring the electrode spacing when the solenoid operates to the maximum.

@ Remove the upper case. Refer to 6.2. Removing the Uppef Panel on page 6-4.

@ Remove the shield cover. Refer to 6.3.1-A Removing the Shield Cover on page 6-8.
Disconnect cable W4 from CON4,connect the adjusting harness 2.

(3 With the negative electrode fully turned clockwise because of play, push in the
solenoid plunger with you hand and push out the negative electrode toward you.And

- add 24V DC to solenoid.

@ At this time, insert the thickness gauge between electrodes to check the electrode

spacing. '

The 0.06-mm thif:jléness gauge must enter between the electrodes but the 0.07-mm

thickness gauge must not enter on top and bottom of electrode. You can test it by playiné

~ the gauge vertical through all electrode.

Adjusting harness 2
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® If the electrode spacing is too large, too small, or not parallel, loosen the electrode
fixing screw (M3 X L8) on the front side of the positive electrode bracket and adjustr the

spacing with two adjusting screws (Cup point hexagon socket head cap screw M3 X L8)
located above and below the fixing screw. (one turn is 0.5 mm)
® Secure the electrode fixing screw tightly, and then repeat the steps @ through ®.

lturnm=0.5mm

Positive electrode
bracket

Adjusting screws

: . (M3 % L8:2pieces)
A fixing screws .

(M3 xL8)

C

" Thickness gauge

Be sure to adjust the spacing detection positioﬁ: after every adjustment of the

electrode spacing. -
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8.2 Adjusting the Spacing Detection Position

Required tools:

- Thickness gauge (1.9mm,0.20mm and 0.18mm or equivalent combinations)
- Spanner (5.5 mm width across corners) :
- Allen wrench (1.5 mm) |
.12V DC (0.1 A) constant voltage supply (to drive detection circuit)
- 24 V DC (0.5 A) constant voltage supply (to drive solenoid)
- Adjusting harnesses 1 and 2 (to connect the constant voltage supply)
-Jig 1 for attaching spacing detection plate (6.40 mm and 6.60mm spacer)
- -Jig 2 for attaching spacing detection plate ‘

( . -{—)Screwdriver -
> .Nipper
8.2.1 Adjustiﬁg the oscillation starting position
C (D Remove the upper case. Refer to 6.2 Removing the Upper Case on page 6-4..

@ Remove the shield cover. Refer to 6.3.1-A Removing the Shield Cover on page 6-8.
(® Disconnect the detection circuit wire (W1) from CONS3 on the detection board. 7
@ Connect the adjusting harness 1 to the connector CONS on the detection board, and
connect +12 V to pin 1 and 0V to pin 3. .
- [Adjusting harness 2]

Detection Board

Adjusting harness 1]

( ~ Detection coﬁnector Solenoid connector
(CON3) (CON4)

8-3
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® Disconnect Solenoid connector CON4 on the control board.
Unlock the connector with the Allen wrench or soniething.

® Connect the adjusting harnesse 2 to the Solenoid wire removed from the Power/
control board, and connect +24 V to pin 2 and 0 V to pin 1. The solenoid will not
operate by connecting +24 V only, since its rated voltage is +45 V.

@ Insert the thickness gauge (1.9mm) between electrodes. With the negative electrode
fully turned to the right,push in the solenoid plunéer with your hand,and add +24V
DC to solenoid.Put the thickness gauge between the positive and negative electrode.

- The red LED4 lights OFF on the detection board when using the 1.9mm
thickness gauge. _
If the red LED4 lights don’t turn off,ensure the spacing detection plate position as
below ,and adjust again. '

Ensure clearance between the photo-interrupter and spacing detection plate
with the jig 1 for attaching spacing detection plate.

- 6.40mm spacer can enter without spacing detection plate’s deflection.
6..60mm spacer cannot enter,or the spacing detection plate deflects.

@If 6.60min spacer can enter,ensure to adjust as below with the jig 2 for attaching

spacing detection plate.

photo-interrupter
spacing detection

) plate

dig 1 for attaching spacing
detection plate (6.40 and

6.60mm spacer)
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’ @ Attach the attaching jig 2 as drawing,push the spacing detection plate to the jig 2

with (—) screwdriver or nipper.
Fix one screw loosely.Adjust inclination of spacing detection plate with nipper,as
ensuring that the spacing detection plate goes from spacing a-dj'usting window
through the center of the photo-interrupter,and it doesn’t contact when the solenoid
1s pushed.

After adjusting, tighten both screws,ensure again if there is a contact or not.

bt

. spacing adjusting Jig 2 for attaching '

4 window —) screwdriver

spacing detection plate (

. cdp serews(M2 X L.8:2pieces)

@ Ensure ® again.If 1t s OK,adjust the oscillation termnatmg position 8.2.2.And
recheck the oscillation starting posmon 8.2.1 @ »

If the detection plat‘.e LED4 doésn’t off, attach ﬁh‘: spacing detection plate more
upper.Be sure to not contact the spacing detectmn plate and photo-interrupter when

the solenoid is pushed. . -

( — | Caution

- If the starting position doesn’t become 1.9mm after repeat adjustment,please

change the spacing detection plate.

8-
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8.2.2 Adjusting the oscillation terminating position

Ensure to adjust first the oscillation starting position,And then continue with the

oscillation terminating position adjustment. '

@ Insert the thickness gauge (0.18 mm) between electrodes. With the negative
electrode fully tirned to the right, push in the solenoid plunger with your hand to

stick it fast, and push out the negative electrode toward you.

At this time, loosen the lock nut of the detection adjusting screw, and adjust the screw

so that:
- _ The red LED4 goes ON on the detection bqard when using the 0.18-mm thickness
o ' gauge, and -
) The red LED4 lights OFF on the detection board when using the 0.20-mm thickness
gauge. '
C the red LED4 Detection boéfd

- the lock nut and
adjusting screw

T @ Tighten the lock nut, and then repeat the step @ and check the result of
adjustment. :
@ Lock the nut with paint lock.




8.3 Check for thermostat

Required tools
-(+)screwdriver
-digital multi meter

-heater(heat-gun)

@ Refer to 6.3.1 -H Removing the Thermostat on page 6-20.
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@ Ensure the pin 1 and pin 3 of CON2 are short at room temperature.

If they are open,please change.

thermostat
(harness W15)

@ Heat the thermostat up to 80~85°C with heater.‘
Ensure that the pin 1 and pin 3 of CON2 go open.

digital multi meter

If they don’t open,change is necessary become the protect function of RF plate

cannot operate.

After stopping to heat,thermostat cool down up to 60°C and pins go short again.

heater

thermostat
(harness W15)

@ Refer to 7.1.8-A Mounting the Thermostat on page 7-10.

digital multi meter

\




9. Inspection and Adjustment

Perform the inspection during servicing.

Prepare the following items for the regular inspection.

1. Alcohol

2. Gaunze

3. Rubber gloves
4. Cotton swab

5. TERUMO blood single bag(BB *SC506E:500ml)

6. Th1ckness gauge
7. Adjusting harness (1,2}

AS03-9B002
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9708 lot -
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C 9.1 Regular Inspection
9.1.1 Appearance Inspection

(1) Damages and scratches
Contents of inspection ,
@ Visually check the enclosure, such as the front panel, for damages and scratches
which may result from falling down or other accidents. |
® Visually check the rear panel fuse holder for damages.
Remedy
- If you find damages or scratches as mentioned abové, visually check the internal

parts for looseness or damages, and then mount or replace the parts correctly.

S

(2) Checking the mounting screws
Contents of inspection '
@ Visually check the enclosure mounting. screws for spots due to leakage of blood,
C 7 chemicals, and others.
! Remedy
- Wipe away a slight dirt with gauze moistened with alcohol.
- To remove spots of blood, chemical, etc., visually check the internal parts, as a short
circuit may have oceurred in the internal circuits. If there are dirty parts, clean or .
replace them. - 7 ‘
- If there is a loose screw, check the internal parts for looseness and damages.

Tighten not only the loose screw but also non-loose screws securely.

T,

(3) Checking the foreign matters

Contents of inspection
@ Shake the equipment in every direction to make sure that it does not emit abnormal

sounds due to entry of foreign matters.
Remedy . o CL o ; _

- If you hear an abnormal sound as mentioned above, check the inside of the
equipment and remove the foreign matters. In addition, check the parts for

looseness and damages, and mount or replace them accordingly.

9.2
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9.1.2 Switch Operation

(1)Sealing start lever

Contents of inspection

(D With the equipment not powered, set a tube horizontally on the sealing section.
Press down the lever in the electrode cover and make sure that the lever moves

smoothly without fouching the cover.
Upper panel

Front panel unit

—

Electrode cover

Remedy
- Locate the point in contact with the cover, and correct it or replace the part(s).
(2) Power switch
- . Contents of inspection
= @ Turn on the power switch, and make sure that the green lamp lights up and the fan
works probably.
@ Take out electrode cover and confirm green light goes OFF. Replace the electrode
cover and confirm green light remains on.
@ Turn off the power switch, and make sure that the green lamp goes off.
Remedy - - o L L o

- Take appropriate measures, referring to 11.2 Troubleshooting by symptom @.

oy
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9.1.3 Sealing Operation

(1) Electrode mounting condition, cleanliness, and others

positive electrode

negative electrode

b

Contents of inspection
@ Turn off the power switch.
@ Make sure that the electrode cover is mounted properly.
® Remove the electrode cover by pulling it toward you.
C @ Check the positive electrode (fixed) and the negative electrode (movable) for
. looseness and dirt.
® Pull out the negative electrode (moyable) toward you, and make sure that it returns
to the original position smoothly.
® After the inspection, push th:;e,electrode cover fully into the original position.

-

Cautions

- Be sure to wear the rubber gloves to prevent infection.
- Take care not to bend the sealing start lever.

Remedy
Contents : . Remedy
Electrode cover mounted | Inspect the electrode cover and the positioning spring, and
improperly .| replace them, if reqdized.
Positive/negative Adjuét the elé'ctrodé;:;jsﬁ acing and the spacing detection
electrode loose position as specifiedin 8.1 and 8.2 respectively. Tighten
not-only loose screws but also non-loose screws securely.
) Positive/negative Wipe away dirt with a cotton swab moistened with alcohol.
Q, electrode dirty Replace the electrode, if the dirt still sticks to it.

Malfunction of Replace the electrode unit, solenoid unit, or RF unit.

negative electrode
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(2) Sealing condition '

Contents of inspection

D Turn on the power switch.

@ Set a tube horizontally on the sealing section. Push down the lever in thé electrode
cover and seal the tube, and méke sure that it takes two seconds or less to seal the
tube (until the electrodes return to their original positions).

@ The tube must be completely sealed, free from leakage, and the sealed area must

have a shape as shown below.

< s About 2mm

‘About. 8mm

i

.

@ The sealed area must be tearable with hands. The cut edges must be straight and

symmetrical, free from leakage.

-

Cautions

- Fill the tubes with anti-coagulant.

- Seal point must be 4 ¢cm or more away from the end of the tube.

Remedy
- Adjust the electrode spacing and the spacing detect1on position as spec:ﬁed n 8.1
and 8.2 respectively, and then check them again.

- If the sealing condition is still abnormal aﬁer re: adaustment

Gk

@ If the electrode unit has rattles, replace it.

@ In other cases, replace the RF unit.
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9.1.6 Check List for AC-155

Check list for AC-155

Serial No.:
Date: / /
Checked by:
Check items Result
1. Appearance
(1) There are no damages and flaws on the exferior. QK N.G
(2) There are no looseness and dirt on screws. OKX N.G
(3 There are no abnormal sounds when the equipment is shaken in OK N.G.
every direction. ' | __-
2. Switch operation
1 (1) The sealing start lever moves smoothly. QK N.G
(2) The power switch operates pfopei‘ly. OK N.G
. (3) Power light off when electrode cover is not fixed. OK N.G
| 3. Sealing operation ]
| (1) There are no looseness and dirt on the electrodes. ________ | OK | N.G. |
The electrodes move smoo?:hly. QK N.G.
(2) Sealing is completed in the proper time (two secondsorless). _ | OK _| NG. _
___Scaled area has the propershape. | OK | NG _
Sealed area is tearable by hands. (between 2 and 4 Kgf) OK N. G

9-8
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10. Cleaning

- Before cleaning the equipment, be sure to turn off the power switch and disconnect
the AC power cable. (Wait 5 minutes) '

- To clean the electrodes or blood stained areas, be sure to wear rubber gloves to

prevent infection. '

- To remove stains of blood and chemicals, wipe them away with a soft cloth slightly
moistened with neutral detergent, alcohol-based disinfectant, or chlorhexidine
gluconate.

- Do not use any other organic solvents than alcohol-based disinfectant, such as

thinner, for cleaning purpose.

i

The followings are disinfectant solutions available for cleaning.
After using a disinfectant solution, wipe it away with. gauze moistened with cold or

warm water.

Cﬁ Example of disinfectant solutions

Chlorhexidine gluconate

Benzalkonium chloride

- Do not use an autoclave for sterilization.

=

- Do not use a.dryer or other heaters for drying.
) Note:
After finishing the above inspection (Section 9.1.6.), clean the electrodes and internal
parts. Remove dust from the inside of the equipment, since the air cooling fan is

used.

10-1




AS03-9B002
Applicable lots:
9708 lot. -

C B . ' ' Prepared in Feb 1999
11. Troubleshooting

11.1 Flowchart _

Turn on the power switch

Is the fan
rotating?

Does the green power

lamp light up?

Ry

Daes the negative
electrode operate?

Does the sealing
function operate
properly?

YES

Does the sealing
lamp light up?

Does the sealing
function operate
properly?

»5

OK

11-1
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@ The power lamp does not light. (The fan does not operate.)

Cause

Check item

Remedy

The electrode cover is out of
- position.

The electrode cover detection
is defective.

Check the operation of the
electrode cover detection
microswitch.

Check the continuity,

- Attach the cover properly.
- Replace the electrode cover
detection microswitch,

The power cord is

Check the continuity.

Replace the cord with a new

disconnected. one. :
The fuse is disconnected. - Visually check the fuse. - Replace the fuse.
Outer fuse - Visually check the - Replace defective part(s).
Inner fuse circuits and wires for '
scorches.
| Power supply is defective. Check the voltage. Replace the power/contro] *
12VDC (TP1) board.

Overheat

Wait about 30 seconds,

Thermostat broken

Check the thermostat,
referring to Chapter 8.3,

Replace thermostat

@ The power lamp- does not light. (The fan rotates.)

Cause

Check item

Remedy

The display LED is defective.

Visually check the LED.

Replace the display board unit.

@ The negative electrode does not operate,

Cause

Check item

Remedy

The tube detection photo
sensor does not work,

- Make sure that the tube
detection lever shading
section does shade the
photo sensors (PS 1,2) on
the detection board; - .

- Make stire that theg,
yellow LED3 lights up on
the detection board.

- Modify the position of the
tube detection lever or .
replace the Jever.

- Replace the detection board.

The power/control board is
defective.

Check the voltage.
45VDC (Solenoid output from
pins 1 and 2 at CON4)

Replace the power/control
board.

11-2
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Cause Check item Remedy
Dirt of the shaft of electrode | - Visually check the electrode | Replace the electrode
department. department. department.
' - Make sure that returns
smoothly when it draws,
separated a negative
electrode (moved electrode)
__in the front is confirmed,
@ The sealing lamp does not light.
7 Cause Check item . Remedy
( E | The sealing lamp LED is Visually check the LED. Replace the display board
. ) disconnected. unit.

® Sealing operation cannot be done at all or cannot be done properly.

Cause ' Check item Remedy
C The electrode spacing is not | Check the electrode spacing, Adjust the electrode spacing.
-| adequate. referring to Chapter 8.1. '
The detection spacing is not | Check the detection spacing, Adjust detection spacing,
correct. ) ' reference to chapter 8.2.
The power/control board is | Disconnect CON5-on the Replace the power/control
defective. ' power/control board. In this circuit board. |

-status, set the electrode cover.
Push down the tube detection
P _ lever and make sure that the
Lot . pin 1 and 3 of CONS5 are

' under 1k Q. -
) (usual state is open)
The RF board is defective. Replace the RF board.

N

11-3
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12.

Circuit Diagrams

1 Circuit Diagram of RF board
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(\i“l 2. 2 Circuit Diagram of Power/Control board '
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1 2. 3 Circuit Diagram of Detection board
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12.4 Circuit Diagram of Display board

Power

Seal 7

LD-603MG

LD—603DU

124
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