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Models 4181, 4182 and 4183 Service Manual (for field service)

As a rule, a field service is made on a basis of Ass'y replacement.

This service manual is used for the repair by Ass'y replacement.
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1. Service Procedure Flow Chart

This flow chart is created on the assumption that the usual servic-
ing procedure is followed when trouble occurs. While it does not
apply to all problems, it is recommended that troubleshooting be
conducted basically in accordance with this flowchart.

( Start )

B

Ph Is trouble pointed out on the basis of
enomenon the customer conditions reproduced?
check -
N
: o \\\\\3ifi?duced?
; Yes
The cause is investigated from different
Cause angles such as a visual check, function
investigation check results, operation principle, etc.
2. Circuit Configuration and Troubleshooting
Adjustment (See page 3.)
failure

pe of cause

It seems ass'y trouble.

: 3. Cautions Required for Ass'y Replacement
: Ass'y (See page 14.)
: ) replacement 4. Disassembly and Assembly Procedure
L : (See page’20.)
, ' l 9. Parts List (See page 87.)
(- Phenomenon Has the trouble pointed out been solved?
k check
! N
: 2 Solved?

Yes

. Simple function check after assembly
} Function check 5. Functional Check after Assembly

- (See page 34) ’

: : ]
- Y

6. Mechanism Adjustment (See page 44.)

Adjustment and
inspection

7. Electric Circuit Adjustment and
Inspection (See page 50.)
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2. Circuit Configuration and Troubleshooting

This chapter is described to facilitate uhderstanding of the out-
line of x R250 (Models 4181, 2 and 3), and to assume the faulty

ass'y from a trouble now occurring.

Page

2.1 Principle of Opefation ...................... 4

2.2 Electric Circuit Ass'y configuration ........ 8

2.3 Self-test at Power-ON ..........civiinnnnn.. 9

2.4 Troubleshooting F1ow ........'vieueuennnnnnn. 10
2.5 Correspondence Table between Trouble

and Faulty ASS'Y e e e e, 12



Principle of Operation

Figure 2.1 shows a block diagram of the pen-writing g R180 re-

corders.

The recorder consists of analog and digital blocks, each of

which is isolated by a photo¥coupler. (Each channel is also

isolated.)

lAnaloé block consists of ATT (attenuator), a Pre-amplifier
and an A/D converter.
The integral A/D converter is used for noise rejection.
Measured data is sampled at 125ms intervals per channel
(Note).
The first channel analog block is :provided with an RJC
(reference junction compensation circuit) which is used to
give a reference junction compensation value when tempera-
ture is measured by thermocouple. tIt is common to each

channel).

Note: A/D converter integral time is set to 20 ms at 50 Hz
and to 16.6 ms at 60 Hz for noise rejection. Sampling
time interval is set to 125ms for each measurement in
order to perform various operations such as zero cor-
rection and A/D converter full-scale correction and

reference Jjunction compensation.



B The digital block mainly consists of a CPU(8085) and memory

(ROM and RAM).

O

(o)

The CPU provides the following control and processing.

A/D converter control of each input channel
Linearization |

Measured data operation (reference junction compensation,
etc.) |

Data input/output control to memory

A/D converter control

Chart feed pulsé—motor control

Alarm processing

Plotter control

Display/keyboard control

(Phase synchronous recording control )..... Optional

Digital data which has undergone the specified calculation

processing is converted again to analog data by the D/A con-

verter for recording on the recorder.
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2.2 Electric_Circuit Ass'y Configuration
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Self-test at Power-ON

This recorder automatically checks the abnormality of the
specified items when the power is turned ON (Power switch is

turned "ON")

When the power switch is turned "ON", the recorder starts
checking the following items in the order given ih the follow;
ing table. If any abnormality is found, the recorder displays
the details of the abnormality. (If 2 or more abnormalities

are detected, the details of the first abnormality are disj

~played and held and the succeeding abnormalities cannot be

checked.)
Item ' ' Display
ROM1 error L= ot == = oara_ sy
(In CPU Board I ~—3 ¢ e i = '
Ass'y) ™ !
ROM2 error - oo, - - -
(In CPU Board [ - [ = ——]
Ass'y). ' = = = v ‘
RAM1 error 5D om0 A oata sev
; : -0 C o~
(In CPU Board | =T ]
Ass'y) ' ' i
A/D controller - oo . - —er
error a4 Era-
(In CPU Board
Ass'y)
- D O MO, AL DATA T
Plotter error C r L E pRp—— =)




2.4 Troubleshooting Flow

Recorder does not work at all.(Both pens and chart do not move.)

Is power

No

terminal connected Connect it correctly.gi>

orrectly?

Yes : '———9{géed power correctly.‘j>‘
No )
"*’(iérn the SW correctly.‘:>

Is power fed
normally?

Yes

Is power SW
turned ON and does the No

SW operate normally?

Yes

; ~Has fuse melted?

y

Yes CPU BOARD Ass'y
1 - " POWER PCB Ass'y

i Presence/absence of grounding
and shorting

<l, Replace fuse. j>

10



o

A pen goes beyond the 0% or 100% limit.

Is input circuit

wired correctly? Correct the wiring. )

Are the
intensity of input and
polarity correct?

Apply correct input.4:>

SERVO Ass'y
A/D Ass'y
CPU BOARD Ass'y

Large error

Do inputs
signal source, resis
tor, etc.) meet the
specification?

Change inputs to meet
the specification.

A/D Ass'y (Including adjustment
failure)
JC BOARD (Temperature range)

11



2.5 Correspondence Table between Trouble andv

Faulty Ass'y.

plarm relay cannot b

emote control is not

turned ON/OFF. :
Evail

able.

Faulty Ass'y
H ~ ~ =~
‘a R o RIS ]
: T 1 < &l a3l g AXIDIE) o
; rouble P Zlal®1<| el <] € Reference data
: 32§g>43x3§u3 OTHERS
n -
gllzl8l51218|2]¢gl318l2
FUSE "Does not work at all” means_ that the
The recorder does following occur, either singly or in
A combination.
not work at all. Al 1o . All the displays are ON or OFF or
; are wrong.
| . A key is not accepted.
i . h %
i 1082“1 as gone beyond the 0% or
Contact failure is likely as the ROM
= «
o rg I Ef' rar O is of the socket type.
: [ )
¢| rod  Error ©
; o .
B N\ rAl Frror O
Ad Error | |20 , | |
/D E j O O SENSER Assy\ [When power is turned ON, the plotter is initial-
| L é rroar X.Y-MOTOR ized. Plotter initjalization means that the
plotter penifmove.to :hg;g_hw&a pozx:io:; Ir'l
- this case, a signa ngicatin atection o
— (The plotter pen i:s},’LOTTER gh; home position gs not transmigted trom the
does not move. ) y z:c:g;‘:\ss y to the CPU Board Ass'y, an error is
: A specific segment does
; # | not appear. O
i ~ i g . ~ The WR250 uses LCD displays in which
¢ {No displays appear O CiC bold cathods lamps are. uesd to light u
- LCDs from {he back of the 8nit to make
a thim vxaib e b?caH§e the LCDs them-
be ves _do not Iig up :
A specific key is not O Repetitive connection/disconnection of the aey
.l acranted - | board Ass'y connector may cause the pattern to
> peel off, resulting in contact fajlure,
. 2 |No keys are accepted. O O ISpecitication : No trovble occur vhen the connector is
: | e e L e e
f T - is not limjnated by full
indtcarton sevor o|o D 5as55teeats BRe RTUIRG.H I
n ation error . frenlaced
=
© | A recorded value shows a f an error 1s not gllmmated by span
& 3 b
£ | Skt s, (e dipsemenc, the Ass'y should be
SRl TR R o o
h Pen movement exceeds the
0% or 100% limit. A & O
< |Pen movement is too slowﬂ (J
1 &
Span adjustment .is not A O
available.
Battery backup is not () Turning the power ON with the CPU
R S lavailable. board Xss'y W2 (DIP SW) mV TC/RTD
& [The battery alarm is not () changed over clears the previously
generated. . ) set data. .
Chart does not feed. -
% A large error in feed O CHART MoTOR

Option

S$-232C does not output
ata_or no setting is
vailable. .

O

A taulty pro?ran (on the personal computer side)
and taulty DIP SW setting are likely causes of
fcommunication errors and should be checked.

O - Very high trouble probability

: A - High trouble probability

No mark ““Low trouble probability

12
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3. Cautions Required for Ass'y Replacement

This chapter describes Ass'y replacement cautions.

The connection of jumper wires within the Ass'y varies with the
Model No.

Therefore, the greatest care must be taken in replacing the Ass'y,

and the presence or absence of options.

prior to starting replacement.

Page
A/D ASS 'Y e e, 15
(1) A/D ASS'Y tYPE@S oot eeiee e 15
(2) Jumper wire connection .............o..... 15
SERVO‘Ass'y cr et ettt e e e e e e 17
(1) Jumper wire connection. .................. 17
(2) PEN HOLDER ASS 'Y vt teeee e 17
CPU BoArd ASS 'Y .t iv ittt ittt eee oo 18
(1) Dip switch 1 setting .........oovovurn... 18
(2) Dip switch 2 setting ...........covuu.... 18
ROM ASS'Y tttittttnne e, 19
RJC Board ..................... teeeeenen -e... 19
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3.

1

A/D Ass'y

(1) A/D Ass'y types

Two types of A/D Ass'y are available, so make sure you

use the right one when replacing the Ass'y.

Spec. 'Ass'y part No. Mounting parts

Parts with circuit
‘mV TC input B9574VE symbol of the 100
‘ ' range and 99 or less

Parts with circuit
RTD input B9574VF symbol of the 200
: range and 99 or less | (Note)

(Note) As R202 and R204 are optional (Pt 50Q ), usually
they are not installed.

(2) Jumper wire connection
A/D Ass'y jumper wire (J1 to J5) connection differs ac-
cording to the recorder specifications (Input type, addi-
tional or optional specifications)

A/D Ass'y jumper wire location diagram

Parts side Soldered side

lonncol
CN2 -

-

J4
an

Hybrid IC

et v = e - -

This is shorted in
‘print board production.

s J5

15



A/D Ass'y Jumper Wire Connection Table

Model No. & conhection
cods Ass'y
418 2-000/aa | part No. Remarks
3 7 J1132|33|J4|35
— X|X|O|X|X|sTD
1 B U |B%mVE|O]X O| X | X lzmp With burnout up scale
W
B P X100l XX st Séglieburnout down‘
2 — e | X XXX IX ST®
3 BuU [BISHVE |O| X|O| X | X|srp With burnout up scale
89D X100 XX STD \gé.gileburjnout down
XIXIX}X
¢ — | BosapwF R |sTO
— AIX|O X Xlstp
& BU Bes7vE O X|1O] X X <Tp With burnout up scale
BH X OOl XX ) Vsdiglllepu?nout down
XIXIX|X '
6 — | Bosmue X|sw
— XX 1O X | X lsrp
7 B8 U B nuve |OIX|OI XX STP With burnout up bscalq
With
BD X100 XX 51D Ségleburnout' down
- XXX X
g - B9S 74vF N Rl E2id
1. () = Jumper shorted X**Jumper open
2. The following additional specification is not related with

A/D Ass'y jumper connection.
/ AK-06, AK-12

/ REM
/ MES

/ PS
/ RS232C

Alarm output

Remote

Message printout

Phase synchronization

RS-232C interface



3.2 SEVRO Ass'y

Jumper wire connection and Pen holder Ass'y of SERVO Ass'y
vary with the SERVO Ass'y position (1-, 2- and 3- pen) mounted
~ in the p R250 recorder. ,

(1) Jumper wire connection

Mounting | SERVO Ass'y Ji2 J13 J21 J22 J23
position| part No.
1 PEN BS9574LA X X O ‘ X X
2 PEN B9574LB O X X O X
3 PEN | B9574LC x o) x X O
O : Jumper shorted X : Jumper open

SERVO Ass'y Jumper Position Diagram (Parts Side)

Jeittase )

s RJ2}
.3 ]
..g%; Jumper
connec=
:;?23 tion
313 points

S
] T l

PEN HOLDER Ass'y

(2) PEN HOLDER Ass'y (included in the SERVO Ass'y Part No.)
For 1-pen B9573LK
For 2-pen B9573LN

For 3-pen B9573LR

17



(1)

3.3 CPU Board Ass'y

Dip switch 1 setting

All switches are set to OFF.

dip switch to "OFF".

When the power is

" ON " )

tion by the dip switch cannot be made.
(RTD and mV/TC cannot be changed only by the dip
switch because it is necessary to change measuring
input terminals.)

18

(2) Dip switch 2 setting
SW2 - No; ON OFF Function At shipment
8 50 Hz 60 Hz ?ower énd frequency Baseq ?n t?e customer
Selection specification
: R . Suffix code
7 F C | peasurement T 11,2,3, 8,7, 8 = oFF
5, 6 = ON
6 Test Normal | Operation mode setting OFF
chl _ Suffix code
5 ' chl input selection 1, 3, 5, 7 = OFF
RTD mV 2. 4. 6, 8.= ON .
ch2
4 _ ch2 input selection The same as the above
: RTD mV
| ch3
3 RTD nv ch3 input selgctlon The same as the above
’ Suffix code
2 DIN JIS i:g:ztizz“dard (RTD) 1, 2 = OFF
3, us 5, 6. 7.= ON
Non exci-[Excita-
1 tation tion Alarm setting OFF
j alarm alarm
(Note) Before dip switch setting is changed, always set the

selec-




3.4 ROM Ass'y

ROM mounﬁed iﬁ the CPU Board Ass'y varies with Model No. and

code.
Model No. & code R o M
4180-000  [Cireutt|  popy o,
U 23 B9&74 VA
| 1 & 6 : -
4182 D24 U
3 U 23 t o YC
7 08 :
U 24 Y (733)]

3.5 RJC Board

The RJC board is adjusted using a special jig.

Never turn the VR.

(If trouble occurs in the board, replace the entire board

Ass'y.)

RJC BOARD installation diagram

A1

%8
6 bct 1F
- BOSGSER

BORRO

[*]}

N

VR Do not turn this.

19




4. Disassembly and Assembly Procedures

Disassemble and assemble the recorder in accordance with the proce-
dure of Figure 4. 1 (See page 21).

The photos in this manual show the proto types, but not the

products.

Page
4.1 Disassembly and Assembly Procedure Diagram ..... 21
4.2 TO0LlS ...ttt it ittt ettt 21
4.3 Display Ass'y RemMOVAL ... vietoeonneenenenennnns 23
4.4 SERVO Ass'y Removal ............ et s et e e 24
4.5 CPU Board AsS'y RemOVAl . ..o v vnieeennnnn. 26
4.6 Power PCB Ass'y Removal .........uueumunmnnnnnnn 27
4.7 INV., ASS'y Removal ........uiiirinnennnnnnnnnn 28
4.8 Battery Ass'y Removal ...... e e e e ;. ............ 29
4.9 Plotter Ass'y Removal .........'uuveeeunuun e e e, 30
4.10 A/D Ass'y Rémoval ot et e e ettt 31
4.11 RJC Board Removai ............................. 32
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4.1 Disassembly and Assembly Procedure Diagram

Disassembly
sequence

>Assembly sequence

See page 26 :
DISPLAY Assy |
B4574 GA
Sey Rrom 27
SERVO Assy (3PEN) SERVO Assy (2PEN; SERVO Assy (IPEW)|_|
B354 LC B3b24 L8 B35 24LA_
See Page 50 See FAage 29
CHART MoToR POWER PCB Assy CPU BOARD Assy ||
BY573RK BS54 vW B9524 VA
Sgo Page 32 See Pale >/
BATTERY Assy INY.  pcsy | | KEY BoARD Axsy 2 5
- B35 74 QT B4574 Fw E E.;
BATT cAsE_BOSbEHL| | See frge Af — — B
) PLOTTER AsSy Lock N
BUZRER sy DEDLY BINIL ZA 25
SOLENoID Ay BitNER
SENSER Assy BISBHH
\STONG A=y  BISTTHE
Sce Age 2 See Page ¢
RIC BOARD A/D Asy |
BI5SLEER —J B9s%4.vE, VF
HOTHER BOARD Assy Rs232¢ Asy | |
Ba574.vH ___BIS24VT
Ak-06,12
REM [/ MES
Figure 4.1

4.2 Tools (They are necessary for removing Ass'y in Figure 4.1)

Tool name Standard, ete. Application

Philips screwdriver | For M3 _ Disassembly and assembly

Philips screwdriver | For M3 (short) |

Allen spanner Chart motor removal -

Spanner (Monkey spanner) Display Ass’y removal

Allen spanner For M5 "~ | Display Ass’y removal

Radio pliers | Removing wire fastening clips, etc.
Tweezers Replacing string, key SW, etc.
Soldering iron Class A 20 to 40 ¥

Screwdriver

21
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4.3 Display Ass'y Removal

Unscrew the four

(1)

screws for removing

the cover.

nut.

Loosen the hex

)

2

(

Ass'y B9574QA using

Remove the display
the Allen wrench.

)

3

(

Display Ass'y B9574QA

23



4.4 SERVO Ass'y Removal

Remove the connector.

(1)

Unscrew the screws

for removing the

cover.

)

2

(

Loosen the 2 screws
for removing the

(3)

bracket.

24



R

e e e

JRP——

P

ey

(4)

(5)

Unscrew the 3 screws
and withdraw the
SERVO Ass'y to the
arrow direction.

SERVO Ass'y

B9574LA (For 1l1-pen)
B9574LB (For 2-pen)
B9574LC (For 3-pen)

25




—

4.5 CPU Board Ass'y
Removal_

(1) Remove the following

‘connectors.

Connector| Destination
CN1.2 KEY BOARD Ass'y
CN3 DISPLAY Ass'y
CN4 KEY LOCK SW.
CN5 POWER PCB Ass'y
CN6 SOLENOID Ass'y
CN7 MOTOR (Axis Y)
CNS8 MOTOR (Axis X)
CNg9. CHART MOTOR
CN10 BATTERY Ass'y
CN11 SENSOR Ass'y
CN12 SERVO Ass'y
CN13 MOTHER BOARD
CN14 RS232C Ass'y
CN15 REMOTE/MES

CN1s6 ALARM (AL 7~ 12)
CN17 ALARM (AL 1~ 8)

(2) Unscrew the 5 screws.

(3) CPU Board Ass'yv
B9574VA :
(excluding ROM)
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4.6 PowerPCB Ass'y Removal
After Removing CPU
Board Ass'y,

' (1) loosen the 2 screws
; and remove the power
PCB Ass'y.

i
i
§

[

% (2) Power PCB Ass'y
‘B9574VW
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(1)

(2)

INV. Ass'y Removal
After removing

the CPU Board
Ass'y,

unscrew the screw
shown in the right
photo.

INV. Ass'y, B9574 QT
(only PCB)

28
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After removing the
CPU Board Ass'y and
Power PCB Ass'y;

0
=
©
S
33
0
N
O
=)
+
2
v
.
3
0
=
=1

(1)

Battery Ass'y

(2)

© s )
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(1)

" Plotter Ass'y Removal

After removing the
CPU Board Ass'y,

plotter Ass'y can be

removed by unscrewing

the 2 screws.

Plotter Ass'y shown in
the right photo is of
the protocol type, but
not the product.

(The screwed positions
in the photo.)

Winding the string Ass'y

STRING Assy -B?&%HQ

A "

—it —( Oy




/7
i
T
H
{
i
i
i
H
{
H
L
i {'
T

4.10 A/D Ass'y Removal

(1) Loosen the 2 screws
and remove. the bracket.

(2) A/D Ass'y

- B9574VE (For mV/TC)
B9574VF (For RTD)
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4.11 RJC Board Removal

(1)

(2)

(3)

After removing A/D
Ass'y, : ;

Unscréw the'4 screws
fixing the rear
panel. :

Remove the connector
CN1 on the mother
board Ass'y in the
recorder.

Withdraw the input
terminal board on
the rear panel to
the arrow direction.




|
i
i
i
i

r—

™

o

]

(4)

(5)

Unscrew the 4 screws.

RJC Board
B9565 ER
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5. Functional Check after Assembly

After the customer's problem has been solved, check all the fol-
lowing items in this chapter to prevent the recurrence of the
trouble caused by'wrong connection, etq.

(For options, chéck only additional functions.

Item 5.12 RS232C is only for a reference, so check the trouble

of RS232C depending on its circumstances.)

Page

5.1 Initial State Check at Power ON ............ 35
5.2 Keyboad ........ci i, 36
5.3 Key Lock FUNCTION .....uvnnenennnnennnnnn... 36
5.4 Baftery Alarm Function ..........eoouuuununn.. 36
5.5 Plotter Check .......... ... 37
5.6 Reference Junction Compensation Fuhction ce. 37
5.7 Burn-out Function ...........cvivrerunennn.. 38
5.8 Remote Function ............. B I 38
(1) Start/stop (Level trigger) ............. | 38

(2) Change chart speed ........... R 39

5.9 Message Print-out Function (Optional) ...... 40
5.10 Phase Synchronous Function ................. 40
5.11 Alarm Output Function (Optional) ........... 41
5.12 RS 232C (Optional) .....ivviieinivennnnnnnn.. 42

Reference data: Example of PC-9800 Series (NEC)
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5.1 Initial State Check at Power ON

(When the power is turned ON with BATT. unloaded)

DISPLAY

a. Set to the CLOCK mode and counted from "0:00

JAN.1, 1986." (":" flashes.)
b. Battery alarm "BAT" lights up.

c. Bar graph corresponds to measured value.

d. RCD "@ ", Alarm "ALM" and unit are extinguished.

PEN

Stand-by at the left front end.

PLOTTER PEN

o Moves from the position at the power ON to the left
‘ end and then moves to the right end after the position
compensation (home position detection).

Stand-by near 0% on the chart.

CHART

Stop

Blinks

[ L 1 1 )l
i oo Loy Ly Lgeiyey

N0 At SNt S D SR DG D DN DS I SN NN DY g DG AN R NG DN R AN DU DN R O Y O D B N AN DN SN DG Dt A MG N AN DR BN NN K O A N BN
| 2 N g O D Y R RN O OO DN DN NG DN AN £ D DN OO AR N DO DS A O DA G DU U0 AT RN NN NG N S DN G O U I NG DS K DR G E 306 B

3NN D Nt O 9 D O O N A A 2 O Y M A U D 2 O O O g ot o s xw - BAT

The bar graph corresponds to the measured value. f
' Lit
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5.

Keyboard

Check that all keys on the keyboard shown in Figure 5.1 are

accepted.

'If a BEEP sound is produced with the key pressed, it is

not necessary to check the key function.

i

o |4 w»
- o] O {v
s o @ |
(]
.o
¢}

4
U
<

Figure 5.1

Key Lock Function

Check that keys other than the | DISPLAY | key are not ac-

cepted when key lock function is activated.
Battery Alarm Function

Check that "BAT" display is extinguished when the battery

is loaded, and it lights up when the battery is unloaded.

36
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5.5 Plotter Check

Check that the following format is obtained when the 1list

is printed out by presSing the |LIST | key.

I

11 i.i ! H 7

ron ) D1l8s 1;5:-20' C-IPR’;T Spi 1;c'cmn/h spo Ifi]?n%nl\/hi

:{4 Né) RANG ZERD SC‘(JLE UNIT ZONE PARIT
T SLd] i Fii_l- : i Smmr

:];;1 2V 2l opo v i )

1CH ; 2, 0po 25

CHD 2 Lol opo v }

2 CH 2, 000 250 |

043 2, 505 I !
3CH 5L opo 250 ‘

¥ AHARM ¢ M-ARM ALARMI ALARMA

1 .. P - -

3 — -— — —

{1 i ! 1
Figure 5.2

Figure 5.2 is for Model 4183-111 and an expample in which

the | LIST | key is pressed just after Power-ON with the bat-

" tery unloaded.

5.6 Reference Junction Compensation Function
This function is checked only for the mV/TC input

specifications.

Model No. and Codes 418 -0
L>For 1,3,5,7: mV/TC input
specifica-
tion
Check that the display unit shows room temperature
(actually, input terminal temperature) at RANGE "T" and in-

put shorted. (The displayed value is accepted to be ap-

proximate.)
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Burn-out Function (optional)
When input opens at any thermocouple range (nothing is con-

| - nected to all channels), check that the display unit and

pen movement are as shown in the fbllowing table.

Model No. 41801 -0 00O /BU | 4181 -0 /BD
& code .
(Burnout up (Burnout down
. Check scale spec.) scale spec.)
point ’
Display | = === |  aaa-_
- PenA A pen exceeds A pen exceeds
the 0% limit. the 100% limit.

5.8 Remote Function (optional)

e

(1)

Start/Stop (Level trigger)

Model No. & Codes 418 -0 [J[J /REM

Check that the chart feed, pen position and display
RCD "O" are as shown in the following table when

Start/Stop at the REM terminals is closed or opehed.

Contact Closed Open

Chart feed Feed Stop

Pen position} Corresponding to| The pen stops right

measured data before "OPEN".
A Display ON OFF
RCD ” O 14]
(Note) REM start/stop has priority over the |RCD key.
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(2) Change chart speed (Level trigger)
Check that the chart feed and recording are as shown

in the following table when change chart speed at the

REM terminals is closed or opened.

Close - Open
Check point
Chart is fed at Chart is fed at
Chart feed chart speed 2 set chart speed 1 set
from the key board. from the key board.
Record on spD.2 OO :00 SPD. 1 OO :00
the chart

418[] Rear Panel

Chart feed speed change terminal

REM terminal

(Additional spec.) Recording START/STOP

Power terminal

/AK-12, alarm terminal

(Additional spec.)
S N w—y
[
®) S > :

1
o Message { 2 3

terminal

/AK-06 alarm terminal
{Additional spec.)

wW
(el[e]le]le][e][e]le}T-

CEEEEEE

\.

1L

Input terminal
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5.9 Message Print-out Function (Optional)
Model No. & Codes 41801 -0 0O /MES

A message is input in advance from the keyboard, and then

check that the message is printed out when the terminals

are closed. ' |

For more than 2 seconds.
5.10 Phase Synchronous Function (Optional)

Model No. & Codes 41801 -0 O 0O /£§
_ (Not added to Model 4181)
@ After turning ON the phase synchronous switch, turn ON
v the power.
@ Apply‘an input so that pens for 1CH, 2CH and 3CH
change simultaneously.
— (Example) Apply a square wave-form input from a
function generator to all mV/TC input
channels. .
® Check that recording becomes as shown in the follow-

ing when it is started by the RCD| key.

1
g PEN Phase synchronous deviation
t should be less than 1 mm.
)
% (Reference)
Pen offset : 3 mm/CH
:7 Therefore, if there is
no phase synchroniza-
y tion, becomes 6 mm.

40

ety



5.11 Alarm Output Function (Optional)

Model No. & Codes 4181 -3 0010 /AK-06 or AK-12

/AK-12 JAK~06
?ig;?nal alarm terminal

NC: Normally closed, NO:Normally Open, C: Common

The abbve NC and NO are for an energized alarm.

For a de-energized alarm, the above NC and NO actions are
revefsed. o | o |

— Selection of energized and de-energized alarms is made

using the dip switéh on CPU board Ass'y. (See page 18.)

Check that each relay contact is output normally when an

alarm is issued by setting the alarm set-value from the

keyboard.

(Reference): Refer to the alarm relay test. (See page 59.)
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5.12 RS 232 (Optional)

Model No. & Codes

Example of PC9800 Series (NEC)

(1) Connection

4181 -0 0O O /RS232C

Connection Between Models with Side-Mounted Terminals

FG |1 o 01 |FG
" Tx0)2 o , 02 {TxD :
RxD|3 o—x——os RxD ( ‘ )
RTS|4 o 04 |IRTS "Send” is connected to "Receive" and
) [ "Receive" to "Sernd". ) )
CTS{s o— 05 |ICTS Once it is activated, each terminal is
o capable of exchanging data, regardless of
- DSR[s o— 06 |0SR the status of the counterpart.,
i Data exchange is acknowleged by the
SG |7 o— —Q7 |SG softward.
CD jls o 08 |CD \— AJ
OTR |20 o— —O20[0TR
( , )
_ Connecting RTS-CTS to each other enables
FG 1 o - Ol [FG each terminal to obtain a send enable
T:02 © ; : 02 |TxD signal for a send request signal.
) >< Connection between terminal equipment
RxO3 © —O03 [RxD frequently requires the use of this.
system. However, handshaking is
RTS |4 o— :> < 04 IRTS difficult-in the strictest sense of the
CTS 5 o—] —05 |CTS il _
. . Ot special importance in alternating
DSR s o——j /-——-—-06 OSR communication is the need to know if the
’ counterpart is capable of receiving data,
SG p k 07 |SG Accordingly, the couterpart is set to
"CO BB o os [cD send enable in response to a send
request, and the program should take
OTR [20 0— —020[0TR this requirement into account. .
_ )

(2) p R250 setting

(Set the dip switch on RS232C Ass'y as follows.)

4 Poles 8 Poles
ON :
b B SHE000EE | 1
1 234 234 567 8
Mode - . Data output setting mode
Transmission 1200 bps
speed B
Data length 8 bits
Parity check None
Stop bit 1 bit
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(3)

(4)

PC9800 Series memory switch setting

Set the memory switch to full duplex communication and 1200

bps. (Other settings are executed on the BASIC program.)

For details, refer to the operation manual for PC9800

Series.

Pragramming example

(Use PC-9801E)

(Handshaking

.. .X-ON, X-OFF)

100 *

110 ‘ TRANSFER DATA

120

130 OPEN “COM:N81X” A< 21

140 - ‘

150 AS$ = "Tso”

160 PRINT #1, As

170

180

180 * RECIVE DATA

200 ° -

210 LINE INPUT #1, As

220 Bs = MIDS(AS, 3,1)

230 . Q = VAL (BS)

240 °

250 FOR I= 1 TO 2+Q

260 LINE INPUT #1,As _

270 "PRINT AS

280 NEXT ’

290 °

300 CLOSE

310 END

Output example DATES860101

TIME0O00014222
N UR250 1, +09895E-0
N H 2, +01853E-3
NE LV 3, -00995E-3
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6. Mechanism Adjustment

This section describes mechanism adjustment procedures. After the

—@ trouble is remedied (after assembly), conduct adjustment in accord-

ance with each item.

i Page
6.1 Tools and Jigs Used ............. ;...;.;.... 45
6.2 Chart Feed Belt Tension Adjustment ......... 46
6.3 Plotter Pen Height Adjustment .............. 47
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6.1 Tools and Jigs Used

] Tool/jig names Rating Remarks
® headed M3
screwdriver
® headed Plotter pen hieght
screwdriver adjustment
Clearance gauge 1.3 mm Ditto

. Tension gauge

30 to 60 g can

Belt tension

" be measured adjustment
Scale Ditto
Plotter pen New
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Note) Belt tension

6.2 :Chart Feed Belt Tension Adjustment

Position the motor so

that weight W is
30 to 60 g at 2 mm

displacement.

Adjust with these _/,,—;'

screws.

V onn NS
o i ! T —
[} t —_—t
» . i
s 3 t
I | 9
t . 1 1
| | ) .
I 1 { . | 3
- { ] ' -
C1 H . ! 3
1 t "
{
- t _z : ! ; e o
{ 1 - .
! i : : .
' ! . '
~ =t Ay :
Lo : e : '
t ] [ 1
) ‘ ‘g I
L..___ — ___/!——' —————— -' [
— : — (Ir
) /’ i\\"-—-----: AR
4 . I
1A 5
b ¥/
. : y
| /.
i (5%
i
I 1 4
7 § A
v ’, \
L- L, » §
! N
: .
\l . L L
j.-..._- ————— —s \
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8.3 Plotter Pen Height Adjustment

@® Move the pen arm to the mid-scale point (50% of chart

.

length).
B @ Set the pen arm to its forefront position.
® Turn adjustment screw(:)until the clearance between the pen

tip and platen is within 1.3 + 0.1 mm (Conduct this adjust-

ment with a new plotter pen loaded.)
@ If the above adjustment does not work, first move the
solenoid A'ssy for coarse adjustment, then return to the

adjustment in @ above.

I
oY

b | —— = —
Almost the center — | .
of span | —u——| l '
:O_-_ /

(50% of full
ov— T
scale) =Y -

47



Plotter pen ; Use a new pen (Do not use a pen with

1.3 *0.1 mm B9565za worn pen tip.)

thickness gauge

<— The most forward position in time axis direction
' (The position at which the stopper
stops the pen arm when the arm is
oved manually in the direction of

Up-down lever
B9S5THET B9573ND

T

NG
=03
&

term mmnem——
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7. Electric Circuit Adjustment and Inspection

Adjustment and inspection are conducted in the TEST MODE.

The Model 4181, 2 or 3 has 2 modes, i.e,

NORMAL MODE | for normal

- measurement and recording and | TEST MODE

spection.
Page
7.1 Measuring Instruments and Tools Used ............. 51
7.2 TEST MODE Setting Procedure ..............ouou.... 51
7.3 Adjustmént/Inspection Items ............cc00vun... 52
(1) 0 key AD fullscale adjustment (Check) .,.;. 53
(2) 1,2,3 and 8 keys

Recording span adjustment ................... 55

(3) 4 key LCD ON .. it i e e e 56

(4) 5 key LCD OFF ..ttt ettt e e e ei i 56

(5) 6 key Automatic RANGE setting ............. 56

(8) 7 key Alarm relay ON/OFF .................. 58

(7) 9 key DIP SW. read ; ....................... 59
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7.1 Measuring Instruments and Tools Used

Measuring
instruments
and tools

Spec./rating

Remarks

DCV generator

0.05% 2554

For A/D fullscale check
mV/TC

(DCV generator)

(0.001% 2552)

For A/D fullscale adjustment
mV/TC

Digital
multimeter

0.05% 2506A

For AD fullscale adjustment
RTD

Circuit tester

For alarm relay test

Screwdriver

® or © headed

® headed
screw driver

M3

7.2 TEST MODE Setting Procedure

POWER OFF

\

CPU BOARD Assy SW 2 bit 6 ON

(Note)

\
POWER ON
¥
TEST MODE

(Note) - At the end of adjustment, always set the mode to
the NORMAL MODE (CPU board Assy SW2 bit 6 OFF)
- For SW2 functions, refer to page 18.

51




7.3 Adjustment/Inspection Items -
First set Model 4181, 2 or 3 to the TEST MODE, then select the
relevant item from the keyboard.

Key TEST Name Description Adjustment | Inspection »
[0] AD A/D circuit reference O
FULLSCALL voltage adjustment (Check)
Moves the pen carriage
to 50% of fullscale.
SPAN 50% (Each pen can be O
changed by the
key.)
Moves the pen carriage
to 100% of fullscale.
[2] SPAN 100% (Each pen can be O
changed by the
key.)
Moves the pen carriage
to 0% of fullscale.
[3] SPAN 0% "(Each pen can be O
changed by the
key.)
[ |Lcp on Turns ON all LCD O
display segments.
B LCD OFF Turns OFF all LCD O
display segments.
AUTOMATIC Range, span and alarm
(6] RANGE are automatically set.
SETTING
" ALARM RELAY Turns ON and OFF in
ON/OFF due order alarm relays: A
(1 to 12) at 2-sec.
intervals.
DIP SW READ | Reads the status of DIP
[9] SW1, SW2 and phase
synchronous S¥ on CPU
board Assy.

(Note) Always adjust and inspect items marked with O.

A : Conduct adjustment and inspection when AK-08 or
AK-12 is attached.
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(1) Key : AD fullscale adjustment (Check)

For mV/TC input specificatién

. As a rule use generator 2554 for checking in the field.

@
)
&)

@

Press the AD fullscale test key ([0] key.)

Apply +2,000 V to the input terminals.

Check that data display on the display unit shows
"20000 + 22". (When it is assumed that no error exists
in the 2554)

Check for all CHs.

. Generator 2552 is required for adjustment and calibration

with test record. Therefore, as a rule the recorder is

adjusted at our repair shop.

® Press the AD fullscale test key. ([0] key)
@ Apply +2,0000V to the input terminals.
® Turn R4 on the A/D Assy until data display on the dis-
play unit shows "20000 + 4". ‘
@ Check for all CHs.
R4 location
Display

Ll ) (

T
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For RTD ihput specification

It is not required to the TEST item from the keyboard. f
Connect the multimeter to the both ends of Cll on the A/D

Assy, then turn R4 until voltage becomes 5 + 0.1 V.

A/D A'ssy
Parts side Soldered side
) i
S
o
~
| it atiadadidadh et al
[ ] : : {
e _ | Hybrid IC
Hybrid IC n | "
] 1
! 3o
. ] . | S
R (R 4 )
- .
-
=
— [
: =
L\
-
"
™
r-iﬂ -
gl (
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V1 1+ 1 s e e

YR 1 S A S S e e

N
y

(2)
@)
@

Remove the black\- - “lr
cover, then turn - —
R's for adjustment. fﬂ‘ B R

, , [3] and keys Recording span adjustment

Select 50% of SPAN adjustment ([1] key).

Press the | FEED | key, then turn R1 on the SERVO Assy

until the recorded result is within 125 + 0.7 mm on
the chart.

Select 100% of SPAN adjustment ( [2] key).

Press the | FEED | key, then turn R2 on the SERVO Assy

until the recorded result is within 250 + 0.7 mm on
the chart.

Select 0% of SPAN ( [3] key).

Press the | FEED | key, then check that the recorded

result is within 0 + 0.7 mm.

R1 and R2 interfere each other.

Therefore, repeat the above procedures, @ to ® until
50%, 100% and 0% of SPAN are within the allowable
ranges.

Conduct the procedures @ to @ for all CHs.

— CH. can be changed by the key.

L

me,
ey
-
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(3) key LCD. ON

All LCD segments light up.

; = W o o W o OV o o Mo o W W IR e D e e o e e
P2 LS LTI COF - L T, CF 0 S s 5 CF e e

—t s e’ ——to

’ --------------------------------_-.------.---------- ALM
2 ------------------.--------------.---.------------- -

“ (4) [5] key LCD OFF

All LCD segments are extinguished.

(5) [6] key Automatic RANGE setting
® The display unit shows "LGEF rHaYE " for about 2
sec, then the display disappears.
® Thebfollowing contents are set when the test mode is

transferred to the normal mode.
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(8) key

" Alarm relay ON/OFF

Alarms relays from No.1l to No.12 (optiohal) are turned

and OFF at about 3-sec. intervals.

3 sec.

S No.b _ow

N0z o]

" No.12

DISPLAY

—— e a w --

3 sec.

~ |on

ONI

l
L _
—_—

Gl ~12

Relay No.

1‘:1,:“: | ’ 'r.‘
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(7) [9] key DIS SW. read

The status of SW1 and SW2 on the CPU board Assy and SWw2
on the RS232C Assy (optional) and phase synchronous

(optional) SW. is displayed on the display unit.

NN

RS232¢ \ cpPv

Ass}v BME‘
Sw2
CPU BOARD AsSy
Sw2 X TTTT1 1] gl | | Jelal |
$ 7854 32l r 23 ¢ 2/
oN - & Poc SW ON —-oer P
OFF -~ Phase oV - B OFF =
synchro- ¢/F ----/
nization
ex)
When all ON l—’ l—l l—l ,—’
LI |
when all oFf || |} ’ _’g
| [l [i !
CPU board Assy SW1 ... Always OFF
SW2 ... For spec. change of power frequency,
input type, etc.
RS232C Assy Sw2 ... 4-pole.DIP SW at the rear

Note : The display of RS232C Assy SW2 and phase synchronous
SW, when no RS232C and phase synchronization are
provided, is the same as "OFF" when provided.
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Specifications

Type : l-pen, 2-pen and 3-pen writing 250 mm recorder

Input section
Measuring points : 1 point (4181), 2 points (4182)
3 points (4183)
Input circuit : Floating, Isoiated between channels.
Measuring interval : 125 ms/ input channel
Input signal : DC voltage input ... 20 mV to 50 V range

Thermocouple input.. 100" C span and 3 mV

or more
RTD input........... 50° C span or more
(Pt 100Q )
Range setting -l Any'range‘Setting from keyboard (Rahge
code is used.)
Measuring range : Described in the following Table 8.1
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Table 8.1

Input type Range Measuring range Remarks
code
00 -20.00~ 20.00 mV
01 -200.0~ 200.0 mV
DC voltage 02 -2.000~ 2000 V
03 -6.000~6.000 V
04 -20.00~ 20.00 V
05 -50.00~ 50.00 V
10 Type R 0~ 1760 C
11 Type S 0~ 1760°C
12 { Type B 400~ 1820°C
Thermocouple | 13 Type K -200~ 1370°C
(JIS.ANSI) 14 Type E -200.0~ 800.0'C
15 Type J -200.0~ 1100°C
16 Type T -200.0~ 400.0"C
17 Type N 0~ 1300°C
18 Type W 0~ 2315 C
RTD (JIS.) 20 Pt100Q -200.0~ 550.0'C
DC voltage 30 | -20.00~ 20.00 mV 75% of the
(Linear 31 ©=200.0~ 200.0 mV range in
scaling) 32 -2.000~ 2.000 V the left is
33 -6.000~6.000 V measurable.
34 -20.00~ 20.00 V
35 -50.00~ 50.00 V
40 -20.00~ 20.00 mV 75% of the
DC voltage 41 -200.0~ 200.0 mV range in
(Square root 42 -2.000~ 2.000 V the left is
Extraction 43 -6.000~6.000 V .measurable.
scaling) 44 -20.000~ 20.00 V : ‘
45 -50.00~ 50.00

Max. allowable input voltage :

For measuring range of 2V DC or less (range codes

02, 3o,

31,

(continuous)

32,

40, 41, 42, 10 to 18,

20)...+ 10 V DC

00,

For measuring range of 6 to 50V DC or less (range codes

03, 04, 05, 33, 34, 35, 43, 44, 45).2.i 100 V DC (continuous)
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 Recording section
Recording method : Disposable felt pen
Recording color : 1st pén (red), 2nd peh (gfeen),

| 3rd pen (blue)
Effective recording width

| : 250 mm
Chart : Scan-fold sfrib ..... Total length 20 m
Step response time (90% step) -
| 2.0 sec. or leés *

*When measured in accordance with IEC TC65.

Chart feed speed : Set from the keyboard from 5 to

12,000 mm/h in steps of 82.

Display unit
| Display method : LCD color display
Digital display : Measured Vélue (3 display panels)
| DC voltage....3.5 digits
Temperature...Up to 1 digit below
decimal point (° C)
. Alarm (H, L (h, 1) and ALM)
Unit
Year/month/day
Time
., Chart feed speed
Bar-graph display : . Measured value (Resolution : 2% of span)
| Alarm set value

Flashing display during alarm
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Status display : Digital setting and displayvmodes, Alarm

(ALM), Battery replacement request display

(BAT), Record ON (@ ), List (LIST), Phase
—{ synchronization (POC), chart feed speed

(SP2)

Reference performance
Reference junction compensation accuracy :
o | o | (When input terminal témperatufe balances at the ambient
temperature 5 to 40° C) |

R, S, B, W....... 1 C

Recording speed : Pen-writing... Step response time; 2 sec.
? or less (90%) ' ' : .
3 . { .
Input resistance : DC voltage (at 20, 200 mV, and 2 V ranges)
10 MQ or more
Thermocouple 10 MQ or more (5 -

DC voltage (at 6, 20 and 50 V ranges)

Approx. 1 MQ

; Input bias current: 10 nA or less For thermocouple with BU or
? BD (optional) Apprbx. 100 nA
. Chart feed accuracy

Less than * 0.1% (chart feed length

1,000 mm or more)
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Clock acCuracy | : Less than iISO ppm  Excluding delay (1
sec. or less) when the power is turned ON
or OFF. |

Insulation resistance

: 20 MQ or more (Between terminal and
grounding at 500 V DC)

Dielectric strength

Between power terminal and grounding

1 minute at 1,500 V (50/60 Hz). Leakage
current 2 mA or less

Between measuring terminal and grounding
1 minute at 1,000 V(50/60 Hz). Leakage

current 2 mA or less
Accuracy/Resolution (Dead band)

This performance is under the reference operating condition.
(Temperature; 23 + 2°C, Humidity:~55 + 10%, Power voltage and
power frequency error; Within + 1% of rating, Warming-up time:
30 min. or more. |

(See the following Table 8.2.)
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Measurement (Digital display) .1 Recording (Analog) *1-

Input |Range g
Accuracy tion " Accuracy Dead zone | hemarks
, - 20mV | 2(0.2% of rdg °+ 3 digits) 102V
C 200mV | £(0.2% of rdg -~ 2digits) 1004V .
] voltagel 2V |:(0.1% of rdg * 2digits) 1 mV 0.2% of
im] 6V 1 mV recording span|*rdg:
B . ’ Indi d
: 30 | 20v +£(0.3% of rdg+ 2digits) | 10 mV : (isplaged)
| 0V 10 mV Measuring accuracy: value

R |£(0.15% of 1dg+ 10 2(0.3% of span)

S [rowesd R, S:0~100C+3.7°C

" 100~300C+1.5¢c | %2C
B:400~600°C+2°C
| E£€0.15% of rdg+0.7°C)
TC K ar% — 200~-100°C
- . E€0.15% of rdg+ 1°C)
Nor tnetueing] B £(0.15% of rdg+ 0.5°C)
I et 11-200~100°C 0.1°C
feevnaey T +(0.15% of rdg +0.7°C)
N +(0.15% of rdg +0.7°C)
13
W +(0.15% of rdg +1°C) 0.2°C

RTD Pt 100 [£€0.15% of rdg +0.3°C) 0.1°C

o
Y

' *1 When the recording span (Table 8.2) is set to that in the

following table.

Range Span
20 mV =25 mV
200 mV . 220 mV
2V > 200mV
6V >600 mV
20V >S5V
S0V >0V
100 C or
TC more and 3 m\V
or more
RTD 50°C_or_more
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Printer

(Printed using plotter pen (color: purple))

Fixed-time print-outs

Time tick (printed out as - )

.- Measured value
Chart feed speed
Tag (Tag. No.)
Scaling value (printed out on both side
of 0, 100%)
Unit (mV, V,"C ("F) and any unit set
by ASCII code.)
Hour/minute
Year/month/day

. Partially compressed boundary

(Only for partial recording)

Alarm print-out* : . A (alarm generation) sign
"V (release) sign
Channel No.
. Alarm mode (High, low-1limit/H, L)'
. Alarmvsetting NO.
(*mark: printed-out only when alarm
. memory capacity;limit is exceeded.)

Alarm generation or release time
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List print-outs

Date (List starting point)

Time (List starting point)

Chart feed speed setting (1st setting
speed, gggvggzgiggwiggsg), Effective
when REM is added.——T

Phase synchronous function is turned ON
Channel No.

Tag setting

. Measured range setting

Recording span setting
Scaling value setting
Unit setting

Zone width setting

Partial setting

. ‘Alarm setting

Message setting

Print-out when charf feed speed is changed. x=Note)

(Note) Chart feed speed changes in 2 steps by a remote sig-
: At this time, printing to show that the speed

nal.

has been changed is made. However, in this case,
the additional code of REM is required.

Speed 1 or 2
Speed change (a remote signal

generation) or release time
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Construction

' Material

Dimensions

Finish

Weight

Mounting

v,

Power supply unit

Power supply voltage

i Power frequency

Power consumption

Case...Steel plate

Front door...Aluminum diecast

For Models 4181, 4182 and 4183

444 x 288 x 290 mm D

(D: Length from the front panel excluding
door thickness of 22.5 mm (common to 1-,
2- and 3-pen))

Case and front door frame....black

(Munsell N 1.5)

l1-pen (4181)....Approx. 19.0 kg
2-pen (4182)....Approx. 19.5 kg
S-pen (4183)....Approx. 20.0 kg

Panel flush mounting (Vertical panel)
Mouhtinguangle: it is possible to mount
the recorder by slanting it backward from
0° to 30°. However, the right and left
sides should be horizontal. (with internal

illumination)

100, 115, 200, 230 V AC * 10%
(Specify one of them.)

50 or 60 Hz (Specify either one.)

For l1-pen (4181)....50 VA
For 2-pen (4182)....55 VA

For 3-pen (4183)....60 VA
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Normal operating conditions

Ambient temperature

Ambient humidity

Vibration
Magnetic field

External noise

5 to 40° C
45 to 85% RH (relative humidity)
0.02G or less at 10 to 60 Hz

400 AT/m or less

i) Allowable normal mode voltage (50/60 Hz)

DC voltage range....... Peak value including a signal

component is 1.2 times of or

less than measured range.

Thermocouple range..... Peak value including a signal

component is 1.2 times of or

less than measured i.m.fT.

RTDrange............ 50 mV or less'

ii) Allowable common mode voltage (50/60Hz)

100 V or less at all ranges

Warming-up time.

30 min. or more since the power is turned

ON.

Power supply for memory back-up

: Type (S)UM-3* Battery 3pcs.

(1.5 V x 3)

*Equivalent to R6(IEC, BS and

DIN),AA(ANSI) and 15(NEDA).
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‘'Influence on operating conditions

- Power supply

Ambient temperature

. Variation effected by the change of 10%
rating voltage, Indication..... + (0.1% of
reading + 1 digit) or 1less

Recording...... 0.2% of span or less

. Variation effected by the change (rating
frequency + 2 Hz), Indication..... =+ (0.1%
of reading + 1 digit) or less

Recording......+ 0.1% of span or less

: Variation effected by the temperature

change of 10°C
Indication.....+ (0.1% of reading +i

+ digit) or less -
Recording...... + 0.3% of Span or less
Reference junction compensation errors
become as follows at the range of
the ambient temperature of 5 to 40  C.
Thermocouple R, S, B, W...... +1C

K, E, J, T, N...x 0.5 C

(Excluding_the reference junction compen-

sation error for thermocouple input)

Exterhal magnetic field

Variation effected by AC/DC 400 AT/m
Indication..... + (0.1% of reading + 10
digits) or less

Recording...... + 0.5% of span or less
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Input signal source resistance
Variation effected by'signal source
resistance of 1 kQ .

i) Voltage range

20, 200 mV, 2 V range.....* 10 pz V or less
6, 20, 50 Vrange......... — 0.1% (span change)
ii) Thermocouple range........ + 10 p V or less

Approx. * 100 x V or less with burn-out(/BU, /BD)
iii) RTD
Variation effected by the change of 10 Q per wire
Indication.....x (0.1% of reading + 1 digit) or 1less
Recording...... + 0.1% of span or less (3 wires
should be thé same resistance
values.)
External'noise i "Noise under the normal operating condition
(Frequency: 50, 60 + 0. 1Hz)
Normal mode noise rejection ratio.....
40dB or more
Common mode noise rejection ratio.....
120dB or more
| (Signal source-rééistance is 500 Q@ or
less for voltage input and ther-
mocouple input. Lead Wire.resistance
is 2 Q@ or less per wire for RTD input)
Mounting posithnlz Variation effected by backward slant-
mounting within 30°
Indication .... * (0.1% of reading + 1

digit) or less

72



Vibration

</f _ Alarm

Setting method

Recording .... *.0.1% of span or less

Vibration when linéar vibration at.

frequenc& of 10 to 60 Hz and acceleration

of 0.02G, is added to 3 axes of the re-

corder | |

Indication .... *x (0.1% of reading + 1
digit)

Recording .... = 0.1% of span or less

Set from keyboard

No. of setting points

Output

Display

Hysteresis band

Up to 4/channel (High/low limits)
Common 6 or 12 outputs |

(Relay output: Optional)

(Print-out on chart : Standard function)
LCD (Bargraph and "ALM")

Approx. 0.5% of recording span
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Standard functions

Standard functions are described in the following Table 8.3.

Table 8.3

Function

Details

Any range setting

Any range is settable for each channel.

Skip function

_Measurement at any channel is skipped (not measuring)

List print-out
function

Prints out the list of range, Tag No., unit, alarm
(output relay: optional), combined sensor, date and
chart feed speed, etc. for each channel

Fixed time print-out
function

Prints out date, measured value, Tag No., unit,
characters on scale (0% side, 100% side), chart feed
speed and recording color on the chart at the fixed
interval. *-1

Display function

Digital display: Displays year/month/day, time or
_measured value for each channel. Also, displays
‘range setting and the contents of setting.

Bar-graph display: Displays measured value, alarm

set-value and also flashes alarm points.

Difference
recording

For the same range, records the difference between
reference channel and each channel. #-2
(Any reference channel can be set)

Linear scaling
function

Scaling at the voltage measuring range from § mV
span up to 50 V. (Scaling value; within 30000
span in the range of -19999 to 20000) *-3

Square root extrac-
tion (V') function

Extraction of the square root (v ) at the voltage

measuring range from 5mV span up to 50 V

(Scaling value: within 30000 span in the range of
-19999 to 20000) #-4

Zone recording
function

Selects and records zone at each channel.

Partial suppression
(expansion)
recording

Suppresses the measuring range of the unsignificant
part and records a wide measuring range in order to
use the recording width efficiently.

Memory back-up
function

Data sétting and déte/time are protected by 3 cells
(Type (S)UM)
(Battery life; 3 months)
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-1 For characters which are useable to Tag. No units;
‘refer to the ASCII code list.

-2 Reference channel No. should be smaller than measured
channel No.

-3 Linear scaling voltage span is 75% of or less than the
measuring range.

-4 Square root extraction voltage span is 75% of or less
than the measuring range.
Additional specifications

The options described in the Table 8.4 can be added to this

recorder.
Table 8.4
Model name Additional code
Thermocouple input Upscale /BU
burnout
‘ Downscale /BD
Remote terminal ; /REM
; 6 terminals /AK-086

Alarm output relay unit

12 terminals /AK-12
Phase synchronization ~ /PS
Message print-out /MSG
RS232C /RS232C

i) Thermocouple input burnout ( /BU, /BD)
When input is disconnected, indication is overscaléd
‘beyond 100% or downscaled below 0%
Burnout current : Approx. 100nA,
Burnout condition : 10 MQ or more
Burnout upscale : Common to all points ( /BU)

Burnout downscale : Common to all points ( /BD)
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ii) Remote terminals ( /REM) -

Starts/stops recording (chart START/STOP) and changes

chart feed speed.

@® Starts/stops recording operation according to con-

tact signal.

This function is the same as

RCD |

%

key on the key-

board, but start/stop by remote contact signal has

priority over the above.

@ Chart feed speed changes from the 1st setting speed

(normal chart feed speed) to the 2nd setting speed

(remote chart feed speed) by the contact signal.

When the signal is released, the speed returns to

the 1st setting speed.

Chart feed speed
change terminal

REM terminal {
(Additional spec.

Recording

' \\ START/STOP

Figure 8.2
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iii) Alarm output relay unit (built in the recorder as

option)

/AK-06

No. of output points : 6 points

Relay contact f . 240 V AC, 3A
(non-inductive load)

Capacity . 30 VvV DC, 3A
(non—inducfive load)

/AK-12

No. of output poihts : 12 points

‘Relay contact : . 240 V AC, 3A
(non—inductive load)

Capacity - : . 30 V bC, 3A

(non-inductive load)

/AK-08 and /AK-12 terminals are arranged as shown in the
Figure 8.3. (For /AK-12, there are 2 alarm terminal rows

so that No. of output points becomes 12.)

NC C NO NCC NO

/AK~12 —=— —~— [AK~-06
alarm : alarm
terminal terminal

NC:Normally Close, NO: Normally Open,. C: Common

Figure 8.3
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Relay contact status changes as follows according to

power supply status. (Energized alarm)

@® Power "OFF"
status

#R 250

® Power "ON" status

(a)When no alarm is
generated

#R 250

—®|NO

C.@ NC

(b)When alarm is
generated

#R 250 '

<"® NO
®@|C
A—1®|NC

P~
3y

Each relay /AK-06 and /AK-12 is activated when a measured
value reaches the alarm point set to the recorder.

It is assumed that alarm points are set as follows.

'A‘m\,‘

(As an example, it isvassumed that /AK-08 is added to 3-
pen writing (Model 4183). For other combinations the

principle of operation is also the same as the above ex-

ample.) .
v
Alarm
{tout] 2 3 4 5 6
CH. N N § '
CH. 1 ALn ALz ALiz AL
CH. 2 Alar Al22 Al2s AL
CH. 3 _ ALy Alw> Alm  Alw
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In ALmn above, m denotes channel NO. and n, alarm setting
NO. in that channel NO.

For example, ALz-= is the alarm point set to alarm'setting
NO. in channel NO. 3, and from the above table ALz= is
set to alarm output No.4. (Setting No. : Up to 4 for
each channel *-1).

Now, pay attention to alarm output No.4 in the above
table.

When any one of ALia, ALza and ALs=, set to CH. 1 to CH.
3 generates an aldrm, the relay operates to be in the
state @ -(b) in the figure of the previous page. (No.4
relay *-2 )

For alarm output No. 1, only AL.. is set, so that the
generation of this alarm determines relay action.

(No.1 relay)

CH.X

Setting 1 2 3 4
No.

Alarm ALx) | ALxs | ALxa| ALx,

/AK-06 Relay terminal

They cah be 2
set to any Lo 3 Alarm
alarm output No. 4 output No.
| 5
i 6

Up to No.12 when
/BK-12 is used.
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iv)

%=1 2 or more different alarm points can not be set to

the same channel using the same setting No.
#-2 Alarm output No. = Relay No.

An alarm indicated by ALmn can be set to any alarm output
No. one to one (within the limitation of 1 to 6 or 1 to

12).

Phase synchronization (/ps)
This function eliminates the deviation (phase difference)
between the 2nd and 3rd pens existing on the time axis.

(Pen off-set compensation error..... 1 mm or less)

As an example, the 2-pen type (Model 4182) is described
in this section. (The principle is the same as that of

the 3-pen type.)

Figure 8.4 shows recordings on chart with pens (1st and

2nd) is viewed from the side.

2nd pen
(Reference pen

1st pen

“—b

direction

\Chart feed

Figure 8.4
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From Figure 8.4, the distance between the 1ét and 2nd
pens deviates by length P on the chart. Measured value
recordings at the same time also deviate_on the time
axis.

(Time deviation AT = P/V

Where, V : Chart feed speed)

Therefore, the memory stores measured data corresponding
to the phase difference (time) between the reference pen
and other pens and if the chart advances by the time cor-
responding to the phase difference, each pen records the

stored data to eliminate the deviation on the time axis.

Note -1
“Reference pen : For Model 4182.....2nd pen
For Model 4183..... 3rd pen
The phase synchronous function is set to "OF?" prior to

shipment.

. Note -2

Since each pen other than the reference pen doeé not
record the data until the time corresponding to the phase
difference passes, it may be seen than the pen does not
operate correctly. This is for the reason that the pen
waits for starting recording until the phase difference
is eliminated while the memory stores the measured data.

Just after power ON when the phase synchronization func-

tion is used, only the reference pen operates normally
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for a while but other pens do not.

However, this is not abnormal.

Note -3

The phase synchronization function can be added to only
the 2-pen and 3-pen recorders. .

The function can be selected by switch. The switch is
located near the battery holder.

(Open the battery holder cover.)

Always select the switch after the power switch is turned

OFF.

Message print-out (/MSG)

Time and message (Up to 18 characters) entered with the
external contact closed can be printed out.

No. of input points : 3 points (3 types of message can

be printed out.)

Input signal | : .Dry contact, Signal width 2 sec.
‘or more.

Input type : Photo coupler isolation (One-line
common) |

/ MSG {
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Vi) RS - 232C (/RS 232C)

Transmission method : Start stop synchronization

.

Transmission speed : *75, 150, 300, 600, 1200, 2400,
4800, 9600bit/s
Data : ASCII

bData format

#*Start bit Data ' Parity Stop bit
1 8 X 1
1 7 ODD 1
{ | 1 7 EVEN 1
1 7 X 2

Hardware handshaking :

#= DTR Their use as TRUE or control line is
) RTS ' selectable'independently.
- CTS |

Software handshaking
Always controls output by Xon-Xoff output from the'

other during data outputting.
* Set by the dip switch.

For more details, refer to Instruction Manual,

© R250/RS232C.

PN
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8.2 Model No. and Codes

PN

#R 250 Basic Code Table _ ' P
Model Basic spec. code Spec. ‘ L
4181 l-pen recorder’
4182 2-pen recorder
4183 3-pen recorder
17DER FeCOrder | = rrosonreieenennneenn DCV, TCInUE(JIS, ANSI) T
pgﬁ“;n;:‘:slf,; —2-»-----"7 ---------------- RTD (JIS) T
2-pen and 3- |—3 DOCV, TCinput(ANSH) T
PeN Iecorders | —4-eecessercmecnesccncanseoned RTD (DIN) T
-5 OCV, TCinput(ANSH) F
6 RTD (DIN) F
R — OCV, TCinput(DiN) . T
- RTD (DIN) , T
2nd pen inputs of T Set "0" to all i1st pens.
2-pen and 3-pen | T T i OCV, TCinput (JIS, ANSI) T
recorders - SOOI RTD (JIS) <
S — OCV, TCinput (ANS!) T
4 RTD (DIN) T
DCV, TC (ANSI) -F
RTD (DIN) °F
DCV, TCinput (DIN) T
Burmeeinecrainn.. RTO (DiN) T
3rd pen input of e S‘et 0" to all ist and annnpne
3-pen recorder [ OCV, TCinput (JIS, ANSI? T
R RTD (JIS) T
R DCV, IC inpu{ANSI) T
4 -eencievenneneee RTD (DIN) T
[ R— OCV, TCinput (ANSH) ‘F
L —— RTD (DIN) F
A OCV, TCinput (DIN) T
8 ceemcconenennnn. 4 RTD (DIN) T

Note) 4181 -+ 1 to 8 :
4182, 4183 o Only combinations of 1 or 2, 30r 4, 50r 6, and
7 or 8 are available.

(1} Model No. and basic spec. code

7 N

Items to be
specified at (2) Additional specification code .
procurement (3) Supply voltage (100, 115, 200, and 230 V AC) and frequency

(50/60 Hz) designation

, |Burnout up scale /78U

§ Burnout down scale /80
c'5‘:W:i.t:h alarm 6 output / AK-06
?‘,’Eﬁ:%ﬁyalarm 12 output 7 AK-12
s ll;:;:{e cdntrol /REM

§ Phase synchronization /PS

5 Message printout /MsG

< lusen RS-232C /R8232C
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8.3 Ass'y Parts

Replacement Intervals (Reference)

Part name Part No. Replacement intervals Remarks
(Reference)
DISPLAY ASS’Y B9574QA 5 years Used at normal
temperature
MOTOR B9573RK 5 years | Chart motor
B95T3NN 5 years Plotter x.y axes
SERVO ASS’Y B95T4LA 5 years Motor in the servo
: B9574LB Ass'y and the string
B35T4LC Ass’y
STRING ASS'Y BS574HQ 5 years Plotter
SOLENOID ASS'Y B9574EE 5 years Plotter
KEY BOARD ASS’Y B9STAFW 10 years
FUSE A9050KF 2 years 100 V AC series
A904 9KF 2 years 200 V AC series
/AK-06, 12 NOTE!L
Spare parts
PEN B3565AP »
B3665AQ 1 month/pec. 1200 m/pe.
B956 5AR
PEN B9565AS 2-3 veeks/pc. 200 m/pe.
‘(FOR PLOTTER) -
BATTERY A9005ED Approx. 3 months SUM-3(1.5V) #*3
Note 1:

Relay lifetime

Mechanical lifetime
Electric lifetime

30 V DC 5A

85

50,000,000 times or more
250 V AC SA] 100,000 times or

more (Resistive
load)
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9. Parts List

Contents

Correspondence Table between "Electric .....
Circuit Ass'y Configuration"” and‘"Parts

List and Exploded Drawing"”

Parts List & Exploded Drawings .............
(1) Case and Door Assemblies ..............
(2)1Main Frame Assembly 1 ........c.vveo..
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Assemblies
(6)'Terminal ASSembly . ..iiiit e

(7) Standard Accessories ........veetunnns

9.3 Supplied Ass'y Parts List .....viviieennnn.

87

Page



figuration " and "Parts List and Exploded Drawing"

9.1 Correspondence Table between "Electric Circuit Ass'y Con-

Electric circuit

configurating Ass'

Parts list & exploded drawing

Name Part No. Title PAGE
A/D ASS’Y B3574VE 9.2(5) A/D BRACKET AND TRANSFORMER &8¢
; BI5T4VF . ASSEMBLIES
ALARM BOARD 9.2(6) TERMINAL ASSEMBLY 86
ASS’Y(AK-06,12)
BATTERY CASE B3ST4HL | 9.2(3) MAIN FRAME ASSEMBLY 2 8o
BUZZER ASS’Y BI573UY }
CPU BOARD ASS’Y BIST4VA 9.2(4) SERVO AND PLOTTER 32 -
ASSEMBLIES
CHART MOTOR BI573RK 9.2(3) MAIN FRAHE ASSEMBLY 2 &0
CONNECTOR B9574VY 9.2(5) A/D BRACKET AND TRANSFORMER | 64
' (RS232C) ASSEMBLIES "
DISPLAY ASS’Y B3574QA | 9.2(2) MAIN FRAME ASSEMBLY 1 78
FUSE ASOSOKF | 9.2(5) A/D BRACKET AND TRANSFORMER | 84
AS049KF ASSEMBLIES
INV. ASS’Y B9574QT 9.2(3) MAIN FRAME ASSEMBLY 2 30
KEY BOARD ASS’Y BS5T74FY 9.2(2) MAIN FRAME ASSEMBLY 1 78
KEY LOCK SV. B9544ZA 9.2(5) A/D BRACKET AND TRANSFORMER | 84
, ASSEMBLIES
MOTHER BOARD B9574VH l
: ASS’Y ] - |
_MOTOR BIS7T3NN | 9.2(4) SERVO AND PLOTTER 82
' . ASSEMBLIES
POWER PCB ASS’Y B35T74VY 9.2(4) SERVO AND PLOTTER 32
' ASSEMBLIES
REMOTE ASS’Y 19.2(6) TERMINAL ASSEMBLY | 86
(REM,MSG) ’ :
RJC BOARD BS565ER 9.2(5) A/D BRACKET AND TRANSFORMER | &4
ASSEMBLIES
RS232C ASS’Y B9574VT 9.2(4) SERVO AND PLOTTER 52
ROM ASS’Y BI574UA ASSEMBLIES
B9574UB
89574UC
B9574UD
SERVDO ASS’Y B9S74LA
B9574LB
_ B9574LC
SENSER ASS’Y BIST3HH
SOLENOID ASS’Y BIST4EE
TRANSFORMER B9ST3VH 9.2(5) A/D BRACKET AND TRANSFORMER | &4
ASS’Y BI5T73VJ ASSEMBLIES
BI573VK
BIST3VL
BI5T3VM
BO5ST3VN
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Parts List

& Exploded Drawing

Model 4181
‘Model 4182
Model 4183

250mm MICRO RECORDERS

RrR250

ftem Description

COMNG VaWN =~

Case and Door Assemblies (see page 90)
Battery Case (see page 94)

Plotter Pen (see page 96)

Keyboard (see page 92)

A/D Bracket Assembly (see page 98)

Chart Guide Assembly (see page 92)

Pen Assembly (see page 96)

Display Assembly (see page 92)

Main Frame Assembly (see pages 92 and 94)
Servo Assembly (see page 96)

Option Terminal Assembly see page 100)"
Power Assembly (see page 96)
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¢/) Case and Door Assemblie‘s

VIEWED FROM A
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ITEM | PARTS No. | QTY | DESCRIPTION

1 Y9304LE 1 | B.H.SCREW,M3%4

2 | B9573BQ 1 | ROD

3 | BISTACA 1 | DOOR ASS’Y

5 | YS300ET 1 | E-RING

6 | B9STACF 1 | PLATE ,

7 | BOST4AT 1 | NAMEPLATE...FOR MODEL 4181
BI574AU 1 | NAMEPLATE. . .FOR MODEL 4182
BIST4AV 1 | NAMEPLATE...FOR MODEL 4183

8 | BIST4BE 2 | BRACKET (OPTION)

9 | Y9405LE 4 | B.H.SCREW,Ma%5 (OPTION)

0 | BIST3BY. 2

'BRACKET ASS’Y...FOR PANEL MOUNTING (ACCESSORY)
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(2)

Main Frame Assembly |

ITEM| PARTS NO. | QTY | DESCRIPTION,
1 BI5T4EA 1 | CHART GUIDE ASS’Y
2 E9660FM 1 | SCREY
3 Y3601CS 1 | NUT
q E9660GN 1 | SCREW
5 B9573FR 1 | NUT
6 Y3501WL 1 | WASHER...WITH TOOTHED LOCKWASHER
7 | B9573FQ 1 | SCREW
8 BOSTAFY 1 | KEY BOARD
9 B95740A 1 | DISPLAY ASS’Y
10 YG304LE 4 | B.H.SCREW,M3%4
1 B 954INR 1 |GEAR Assy
12 | Y9304s7 | 2 |SETcREW
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- (3) Main Frame Assembly 2
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FanaN

2|

LTEM | PARTS NO- PES CRLPTION

1 BI5T4EE 1 | SOLENOID ASS’Y

2 Y9304LS 2 | B.H.SCREW,M3%4

3 BI5T3RK | 1 | MOTOR v

4 Y9305TS 2 | TAPPING SCREW,M3%5
5 E9GTOLE 1 | PULLEY ASS’Y

6 ¥9304SJ 2 | SETSCREW
1 B9573DK | 1 | PLATE ASS’Y

8 B9573DY 1 | SPRING

9 B9573DQ 1 | PULLEY ASS’Y

10 Y9300ET 1 | E-RING

11 BI5730M 1 | GEAR ASS’Y

12 Y9250ET 1 | E-RING

13 B95730U 1 | BELT

14 B9IS65HL 1 | BATTERY CASE .
15 | Y9308TS 3 | TAPPING SCREW,M3%8
16 B9574QT 1 | INVERTER ASS’Y

17 A9005ED 3 | BATTERY (ACCESSORY)
18 Y9304EB 2 | F.H.SCREW,M3%4

19 ASOQTED 1 | VIRE
20 BIST3VY 1 | BUZZER ASS’Y

gg gzz@g%g ; ‘i:ZE?GLATE ]?hase synchronization (Option)../PS
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. @) Servo and Plotter Assemblies
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PARTS No.

ITEM QTY | DESCRIPTION
1 | B9574LA 1 | SERVO ASS’Y...CH 1(1 PEN)
2 | B9574LB 1 | SERVO ASS’Y...CH 2(2 PEN)
3 | B95T4ALC 1 | SERVO ASS’Y...CH 3(3 PEN)
4 | Y9306LS 1 | B.H.SCREW,M3%6...FOR MODEL 4181
2 | B.H.SCREW,M3%6...FOR MODEL 4182
| 3 | B.H.SCREW,M3%6...FOR MODEL 4183
5 | Y9304LS 1 | B.H.SCREW,M3%4
6 | B9573NN 2 | MOTOR
7 | BI95TINW 1 | PLATE ASS’Y
8 | B9573NS 2 | ROD
9 | Y9204KS 2 | B.H.SCREW,M2.3%4
10 | Y9308LS 4 | B.H.SCREW,M3%8
11 | AS026KN 1 | SPRING
12 | AS027KN 1 | SPRING
13 | B9574HQ 1 | STRING ASS’Y
14 | Y9204KS 2 | B.H.SCREW,M2.3%4
15 | B9ST3HH 1 | SENSER ASS’Y
16 | Y3305TS 2 | TAPPING SCREW,M3%5
17 | B9574W 1 | POWER PCB ASS’Y
18 | Y9308TS 2 | TAPPING SCREW,M3%8
19 | B9574VA 1 | CPU BOARD ASS’Y
20 | B9574UA 1 | ROM ASS’Y...#1(SEE NOTE )
21 | B9574UB 1 | ROM ASS’Y...#1(SEE NOTE ) :
22 | B9574UC 1 | ROMASS’Y...#2(SEE NOTE ) .
23 | B9574UD 1 | ROM ASS’Y...$2(SEE NOTE )
24 | Y9304LS 3 | B.H.SCREW,M3%4
25 | A9044KY 2 | BUSHING
26 | AS045KY 2 | BUSHING .
27 | Y9312LS 2 | B.H.SCREW,M3%12
28 | BI574CX 1 | SHEET
29 | B9574CY 1 | COVER
NOTE:
Model Code z';:i" Input Type B9574
1 DC V, TC {J1S, ANSH)
2 RTD {Jis) . UA
Vv, TC (ANS!)
4180 2 ggmow) vB
5 DCV, TC (ANSI) °F
6 RTD (DIN)
7 pCV, TC (DIN) '.c uc
8 RTD (DIN) (73]
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VIEWED FROM A

($) . A/D Bracket and Transformer Assembilies
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ITEM | PARTS No. | QTY | DESCRIPTION
1 | B9S57T4VH 1 | MOTHER BOARD ASS’Y
2 | Y9304LB 4 | B.H.SCREW,M3%4
3 | B9565AZ 9 | SCREW
4 | Y9308TS 4 | TAPPING,M348
5 | Y9304LB 2 | B.H.SCREW,M3%4
6 | B9544ZA 1 | SWITCH ,
7 | B9574VE A/D ASS’Y...MVTC INPUT
BI574VF A/D ASS’Y...RTD INPUT
8 | B9ISBSER 1 | RJC BOARD
9 | Y9304LS 3 | B.H.SCREW,M3%4
10 | B9565AZ 3 | SCREW
11 | B9565FK 1 | COVER :
12 | B9ST3VH 1 | TRANSFORMER ASS’Y...100V AC.
‘ BI573V) 1 | TRANSFORMER ASS’Y...110V AC
B9573VK 1 | TRANSFORMER ASS’Y...115V AC (SELECT)
BI573VL 1 | TRANSFORMER ASS’Y...200V AC
B9573VM 1 | TRANSFORMER ASS’Y...220V AC
BIST3IVN 1 | TRANSFORMER ASS’Y...230V AC
13 | Y9405LS 3 | B.H.SCREW,Ma%5
14 | Y9406LK 1 | B.H.SCREW,M4%6...WITH TOOTHED LOCKWASHER
15 | A9050KF 1 | FUSE...100V AC SERIES(IA TIMELAG)
AS049KF 1 | FUSE...200V AC SERIESC0.5A TIMELAG)
16 | BIST4VT 1 | RS232C ASS’Y
17 | Y9304LS 4 | B.H.SCREW,M3%4 :
18 | B9574BY 4 | STUD - (OPTION)
19 | B95T4WV 1 | CONNECTOR .
20 | B95748U 2 | STUWD
21 | Y9310TS !

TAPPING SCREW. H3 %10
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(6) Terminal Assembly
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DESCRIPTION

#1:FOR MODEL41803-030301.../AK-086,/AK-12.
#2:FOR MODEL418I-010I01..
#3:FOR MODEL41803-030303..
#4:FOR MODEL41803-01030..
#5:FOR MODEL41801-03C1C3..
“#6:FOR MODEL41801-0I0103..

ITEM | PARTS No. |QTY
1 BOST4BF 1 | COVER
2 | B9544DL 2 | CLIP
3 AK-06
4 AK-12
S | REM
REM,MSG
' MSG ,
6 | B9574BS -1 | COVER...#1
7 | BYST3BF 1 | COVER...#2
8 | B9STABT 1 | COVER...34
9 | B9565AZ SCREW
10 | B3573BV 3 | BRACKET
11 Y3306LS 3 | B.H.SCREW,M3%6
12 BIST3YA 1 | NAMEPLATE. ..100V AC,50HZ 1-
BS73YB 1 | NAMEPLATE...100V AC,60HZ
BIST3YC 1 | NAMEPLATE...115V AC,50HZ
BI573YD 1 | NAMEPLATE...115V AC,60HZ (SELECT)
BOST3YE 1 | NAMEPLATE. ..200V AC,50HZ
BOST3YF 1 | NAMEPLATE...200V AC,60HZ
BIST3YG 1 | NAMEPLATE. ..230V AC,50HZ
BIST3YH 1 | NAMEPLATE...230V AC,60HZ -
NOTE

-/AK-12
./AK-06
./REM, /MSG
./REM
JMSG
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¢7) Standard Accessories

ITEM | PARTS No. DESCRIPTION
1 B9565AP 1 | 1ST PENCRED)
B3565AQ 1 | 2ND PEN(GREEN)...FOR MODEL4182,4183
BISESAR 1 | 3RD PEN(BLUE)...FOR MODEL4183
B9IS65AS "~ 1 | PLOTTER PENCPURPLE)
’ NOTE: -
PEN PACKAGE 1S SUPPLIED IN PACKS OF 3 PCS.
2 | B9573BW 2 | BRACKET ASS’Y...FOR PANEL MOUNTING
3 | BYS38RN 1 | CHART '
NOTE:
CHART PAPER IS SUPPLIED IN PACKS OF 6 SHEAVES.
4 | A9005ED 3 | BATTERY ‘
5 | A9050KF 1 | FUSE...100vV SERIES,1A TIMELAG(SELECT)
AS049KF 1 | FUSE...200V SERIES,0.5A TIMELAG(SELECT)
6 | G9621AD 1 | LUBRICATING OIL
NOTE:
LUBRICANT IS SUPPLIED IN PACKS OF 6 BOTTLE.
7 BOSBSAZ 5 | SCREW...FOR TERMINAL - . '
8 | BI5T3AG 1 | INSTRUCTION NANUAL
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9.3 Supplied Ass'y Parts List

PARTS NO. | DESCRIPTION
AS005ED BATTERY
AS007ED VIRE
AS026KN SPRING
A9027TKN SPRING
- A9044KY BUSHING
A9045KY BUSHING
A9049KF FUSE...200V AC SERIES,0.5A TIMELAG
AS050KF FUSE...100V AC SERIES,1A TIMELAG
A9073KF FUSE CARRIER
B9538RN CHART (6 rolls as a set)
BIS41INR GEAR ASS’Y
B9544DL CLIP
B9544ZA SWITCH
B9565AP 1ST PEN(RED) (3 pens as a set)
B3565AQ 2ND PEN(GREEN) (3 pens as a set)
B9565AR 3RD PEN(BLUE) (3 pens as a set)
B9565AS PLOTTER PEN (3 pens as a set)
B3565AZ SCREW
B9565ER RJC BOARD
B9565FK COVER
B9565HL BATTERY CASE _
B9573AG INSTRUCTION MANUAL
B9573BF COVER
B9573BQ ROD
B3573BW BRACKET ASS’Y...FOR PANEL MOUNTING
B95ST3DK PLATE ASS’Y
B9573DM GEAR ASS’Y
B95730Q PULLEY ASS’Y
B9573DU BELT
B9573DY SPRING
BI5738BV B RACKET
B9573FQ SCREW
B9573FR NUT
B3ST3HH SENSER ASS’Y
B3S73NN MOTOR
B9573NS ROD
BOST3NW PLATE ASS’Y
B9573RK MOTOR
B9573UY BUZZER ASS’Y
B95ST73VH TRANSFORMER ASS’Y...100V AC
B9573V) ..110V AC
B9573VK ...115V AC
B9573VL ...200V AC
B3573VM ...220V AC
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PARTS NO.

DESCRIPTION

BI5T3VN
BI573YA
B9573YB
B9573YC
BI573YD
BI573VE
BIST3VF
B9573YG
B9573YH
BO5ST4AT
BI5T4AU
BO5STLAV
B9574BE
B9574BF
B9574BT
B9574BU
B9574BS
B9574BV
B9574CA
B9574CX
BI574CY
BI574EA
BY574EE
BI574FV
B9574HQ
BI5TALA
B9574LB
B9574LC
B957404A
B9574QT
B9574UA
B9574UB
B9574UC
B9574UD
BI5T4VA
B9574VE
B9574VF
BO574VH
B9574VT
B9574VYV
B9574VV
E9660FN
E9660GN
E9670LE
G9621AD

Bas74¢cE

TRANSFORMER ASS’Y...230V AC
NAMEPLATE...100V AC,50HZ
...100V AC,60HZ
...115V AC,50HZ
-.-115V AC,60HZ
...200V AC,50HZ
...200V AC,60HZ
++.230V AC,50HZ
..+230V AC,60HZ
NAMEPLATE...FOR MODEL4181
NAMEPLATE...FOR MODEL4182
NAMEPLATE...FOR MODEL4183
BRACKET

‘| COVER

COVER
STUD

COVER

STUD

DOOR ASS’Y

SHEET

COVER

CHART GUIDE ASS’Y
SOLENOID ASS’Y

KEY BOARD ASS’Y

STRING ASS’Y

SERVO ASS’Y...CH1(1PEN)
SERVO ASS’Y...CH2(2PEN)
SERVO ASS’Y...CH3(3PEN)
DISPLAY ASS’Y

INV.ASS’Y

ROM ASS’Y.

ROM ASS’Y

ROM ASS’Y

| ROM ASS’Y

CPU BOARD ASS’Y

A/D PCB ASS’Y(MVTC)
A/D PCB ASS’Y(RTD)

MOTHER BOARD ASS’Y

'RS232C ASS’Y

CONNECTOR

POWER PCB ASS’Y
SCREW

SCREV

PULLEY ASS’Y
LUBRICATING OIL

1 PLATE

(SELECT)
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PARTS NO.

DESCRIPTION

{"ﬁ Y9204KS
' Y9250ET
. Y9300ET
Y3304EB
Y9304LE
Y9304LB
Y9304LS
Y9304S)
Y3305TS
Y3306LS

i Y3308TS
! Y3308LS
Y9310TS
Y9312LS
Y9405LE
Y9405LS
Y3406LK
Y9501WL
Y3601CS

B.H.SCREW,M2.3%4

E-RING

E-RING

F.H.SCREW,M3%4

B.H.SCREW,M3%4

B.H.SCREW,M3%4

B.H.SCREW,M3%4

SETSCREVW

TAPPING SCREW,M3%5
B.H.SCREW,M3%6

TAPPING SCREW,M3%8
B.H.SCREW,M3%8

TAPPING SCREW,M3%10
B.H.SCREW,M3%12

B.H.SCREW,M4%5

B.H.SCREW,M4%5
B.H.SCREW,M4*6(WITH TOOTHED LOCKWASHER)
WASHER(WITH TOOTHED LOCKWASHER)
NUT '

A9084SH
B9£73AS

™

SWiTcH
NAHE PLATE
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