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SECTION 1

GENERAL INFORMATIQN



1.1 UNPACKING

1.1.1  General Description

The 1241--3 Flathed Strip Chart Recorder that you have purchased is a precision instrument,
therefore care is required for its handling.

1.1.2  Models 12412 Shipping Case

The shipping case of Models 1241 and 1242 consists of an external case made of corrugated
cardboard and the inner case of styro-foam as shown in Fig. 1.1.

There is a compartment covered with the corrugated cardboard in the inner case cover section to
house the accessories. The recorder is in a plastic bag and inserted in the lower part of the inner
case attached with the shock absorber.  Pur your hands into the case holes provided on the both
sides of the recorder and take the recorder out carefully.

Nao. Description Material
1 Shipping case Corrugated cardboard
. 2 Inner case cover Styro-foam
3 Inner case lower part Styro-foam
4  Cover for accessory Corrugarted cardboard
compartment

%

" Fig. 1.1  Shipping Case, 12412

1.1.3 Model 1243 Shipping Case

The shipping case for Mode! 1243 consists of the exvernal case and inner housing in which the
recorder and accessories are contained as shown in Fig. 1.2,

Place the external case vertically with the lid fastened by two strings at up position.

Unfasten the strings, open the lid and take out the box containing the accessories. Then using
the handle provided at the bottom of the recorder and remove the recorder carefully.

1-1



No. Description Marerial

1 Shipping case Corrugated cardboard

2 Inner housing Corrugated cardboard
with shock absorber

3 Acgcessory case Corrugated cardboard

4 Handle of recorder

Fig. 1.2 Shipping Case, 1243

Keep all of the packing materials for use again in reshipment.

Before accepting the recorder from the shipping agent, inspect the shipping case in which the
The unpacked recorder should be inspected for damage during transportation.
Check for flaws such as scratchs, dents or damage to switches, connectors, etc.

Further, check whether screws, other parts loosened by vibration, or broken pieces of parts are

tf any damage is observed, please notify vour shipping agent.

1.1.4 Storage of Shipping Case
1.2 INSPECTION
1.2.1 Shipping Inspection
recorder 1s packed to see if it has any external damage.
left in the unpacked shipping case. '
1.3 DAMAGE DURING SHIPMENT
1.3.1 Damage found on arrival

If any defect is found on your recorder, the detailed information regarding the defect (in case
the damage occurred during transportation, the document signed by the shipping agent) has to
be given to SOLTEC CORPORATION or our agent in charge of your area, attaching with the
proper model and serizl numbers.

Upon receiving the information, SOLTEC CORPORATION will send you the service data

or shipping instructions. '

If you receive shipping instructions, return the recorder with freight prepaid to the destination
specified. -
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In the above case, use the same packing materials with which your recorder was arrived and pack
the recorder in the same manner.  When the shipping case has been found considerably
damaged, alternative and equivalent packing materials may be used.

Your recorder will be returned to you with freight prepaid after it is repaired at SOLTEC

CORPORATION.

When there is any error in types and numbers of the accessories, SOLTEC CORPORATION
should be advised immediately. SOLTEC CORPORATION shall not bear any responsibility
a claim that was not filed immediately after the receipt of the recorder.

SOLTEC CORPORATION has a repair and calibration facility for these recorders.

1.3.2  Accessories

1.4 REPAIR SERVICE
1.4.1 General Description
1.4.2 Service

If you reguire service, contact the following:

SOLTEC Corporation

Sol Vista Park

12977 Arrovo Street

San Fernando, CA 91340

(800) 423-2344, in CA (818) 365-0800
Fax (818) 365-7839
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SECTION 2

DESCRIPTION OF 1241 — 3 RECORDERS



2.1

OUTLINE

SOLTEC 1241-3 flatbed strip chart recorders are high performance recorders with 250mm chart
width and 1 — 3 channel and overlapping pens which are the suitable for laboratory use and
systems application.  These recorders can be provided with a variety of options and input
modules,

To assist you in deciding on the most suitable model for your application from this series, there

This model of which specifications are fixed by SOLTEC CORPORATION is equipped with 23
chart speeds and 17 ranges input module for voltages from 1mV to 200V on each channel.

Each of the input modules used in these models can be easily replaced with other modules and
other optional features can be added with certain restrictions.

You can also choose the most desirable functions for your application from the options and input
modules and configure them on the mainframe, However, this type requires selection of input
modules for voltage, current or temperature for each channel.

2.2 TYPES OF 1241—3 RECORDERS
2.2.1 Configurations Available
are the following two methods.

2.2.2 Complete Type
Model 1241 I-pen Recorder, Complete
Model 1242 2-pen Recorder, Complete
Model 1243 3-pen Recorder, Complete

2.2.3 Mainframe Type
Model 1241 MF  1-pen Mainframe
Model 1242 MF  2-pen Mainframe
Model 1243 MF  3-pen Mainframe

2.3 TYPES OF INPUT MODULES

2.3.1  OQutline

Input modules developed for the 1241--3 recorders are available as follows:

DC voltage . 18 kinds
DC current : 21 kinds
Thermocouple/RTD temperature : 15 kinds
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2.3.2

Input Modules for DC Voltage

2.3.3

MODULE A (Single range):

Select from one of the following 17 ranges.

o, ImV, 2 . 2mV,
4 o, 10mV, 5 . 20mV,
7 s 100mV, 8 . 200mV,
10 o, 1V, 11 o, 2V,
13 e, 10V, 14 ..., 20V,
16 oo, 100V, 17 oo, 200V

MODULE B (17 ranges):

1, 2,5,10, 20,50, 100, 200, 500mV,
1, 2,5,10,20, 50, 100, 200V

Input Modules for DC Current

MODULE C (Single range}:

Select from one of the following 18 ranges.

1. 1uA, 2. 2uA,

4 . 10uA, 5 i 20uA,

7 e 100uA, 8 200uA,
10 ... 1mA, 11 2mA,
13 ... 10mA, 4. 20mA,
16 .......... 100mA, 17 200mA,

MODULE D (6 ranges):
1, 2,5, 10, 20, 50nA

MODULE E (6 ranges):
0.1,02,05,1,2,5mA

MODULE F (6 ranges):
10, 20, 50, 100, 200, 500mA

2-2

3o SmV,

' 50mV,
9 .. 500mV,
12 ... 5V,
15 .50V,

. SuA,

6 reenn, 50uA,

9 s 500uA,
12 ... S5mA,
15 ... 50mA,
18 ... 500mA



2.3.4 Input Modules for Thermocouple/RTD Temperature

(NOTE: The mmput module does not include the thermal sensor.)

2.3.4.1  Non-linearized Type

MODULE 1 {3 ranges):
Tyvpe B (Pt 6% Rh/Pt 30% Rh) 100~500, 100—900, 100-1700°C

MODULE 2 {3 ranges):
Tvpe E (Cr/Cu N1 0-200, 0—400, 0—800°C

MODULE 3 (3 ranges);
Tvpe ] {Fe/Cu Ni) 0-200, 0—400, 0—800°C

MODULE 4 {3 ranges).
Type K (NI Cr/NiAY)Y 0400, 0800, 0—1200°C

MODULE 5 (3 ranges):
Type R (Pt/Pt 13% Rh} 0—400, 0-800, 0—1600°C

MODULE 6 (3 ranges):
Type § (P/Pt 10% Rh) 0400, 0—800, 0—1600°C

MODULE 7 (3 ranges):
Type T (Cu/Cu N1) - 100-0, 0—200, 0—400°C

MODULE 8 (3 ranges):
Type RTD (Pt) -100-100, 0—200, 0—800°C
2.34.2 Linearized Type

MODULE 1 (3 ranges):
Type B (Pt 6% Rh/Pt 30% Rh) 100-500, 100900, 100—1700°C

MODULE 2 (3 ranges):
Type E (Cr/Cu Ni) 0-200, 0-400, 0~800°C

MODULE 3 (3 ranges):
Type J (Fe/Cu Ni) 0-200, 0—400, 0—800°C

MODULE 4 (3 ranges): *
Type K (Ni Cr/Ni A2)  0—400, 0800, 0—1200°C

MODULE 5 (3 ranges):
Type R (Pt/Pt 13% Rh) 0-400, 0~800, 0—1600°C

MODULE 6 (3 ranges):
Type S (Pt/Pt 10% Rh)  0~—400, 0—800, 0~ 1600°C

MODULE 7 (3 ranges):
Type T (Cu/Cu Ni) - 100--0, 0-200, 0—400°C
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2.4 OPTIONS
2.4.1 Outhne

The options for 1241-3 recorders are as follows:

2.4.2 Options for Model 1241

OPTION 1 Chart Take-up (built-in type)

OPTION 2 Event Marker (right side)

OPTION 3 Electric Pen Lift

OPTION 5 Electronic Limit Switch (i-channel, module case)
OPTION 8 Carrying/Shipping Case

OPTION 12 Retransmitting Potentiometer Qutput {1-channel}

2.4.3 Options for Model }2-‘32

QOPTION 1 Chart Vake-up (built-in tvpe)

QOPTION 2 Event Marker (right side)

OPTION 3 Electric Pen Lift (separate or simultaneous pen lift)
OPTION 6 Flectronic Limit Switch {2-channel, module case)
OPTION 8 Carrying/Shipping Case

OPTION 10 Synchronizer (module case)

OPTION 12 Retransmitting Potentiometer Qutput {2-channel}

2.4.4 Options for Model 1243

OPTION 1 Chart Take-up (built-in type)

OPTION 2 Event Marker (right side)

OPTION 4 Electric Pen Lift (simultaneous pen lift) :

OPTION 7 Electronic Limit Switch (3-channel, special type installed into input module,
OPTION 9 Carrying/Shipping Case '

OPTION 11 Synchronizer (installed on the bottom part of the recorder}

OPTION 12 Retransmitting Potentiometer Qutput (3-channel)

2.5 MAJOR QOPTIONS
2.5.1 Electric Pen Lift

if the electric pen lift function is installed, the recording pen(s) of the recorder can be controllec
externaily by the remote signal, for PEN LIFT as well as the Pen Lift Switch on the recorder.
This function eliminates the waste of chart paper by lifting the pen to the UP position

and switching the chart drive remote control provided on the recorder to the OFF when the
signal is not being recorded.

With Model 1242, each pen can be remotely controlled for each channel independently or both
pens simultaneously.

with Model 1243, the pens for all channels are lifted simultancously.
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2.5.2 EEecrroniq}jmit Switch

The electronic limit switch is capable of setting upper/lower limit points accurately and in-
dividually by means of a potentiometer dial which corresponds to 0 — 100% of the chart paper.
When the input signal crosses the upper/iower limit points which were set, a signal is output on
the appropriate pin ot the connector mounted on the rear panel through an open collector
Iransistor. '

‘This signal can be utilized for temperature inputs as well as voitage.

2.5.3 Retranismitting Porentiometer Output

The precision retransmitting potentiometer is connected to the servo-mechanism of the recorder
ind the variation of the resistance value is outpur for each channel on the appropriate pin of
the connector on the rear panel,

The output optimum level to the system is proportional to the change of the input signal even
if the inpur signal of the recorder is very low or very high. By using this option, it is unneces-
sary to use an expensive amplifier or artenuator. This option is available on all models of this
recorder. However, this option 1s available on all channels or on only selected channel(s) with
Modeis 1242 and 1243,

2.5.4 Synchronizgﬁ

The digital technique and circuitry which is used to electronically correct for the mechanical pen
spacing offset is a synchronizer.  In other words, the signal connected to the 1st channel is
delayed ro the starting point of the 3rd channel (8mm on the time axis) and the signal connected
to the 2nd channel is similarly delayed to the starting point of the 3rd channel (4mm on the
time axis), corresponding to the chart paper driving speed, and the signals for 3 {or 2) channels
are recorded, matching the starting points on a common time axis.

2.5.5 Event Marker (Separate Pen)

The event marker pen is mounted or the right side of the recorder, separate from the recording
pen. : _

This pen operates with the signal supplicd externally, marking within the marking space (8rmm
wide) provided at the right end of the chart paper. ‘ :

There are many applications for this marker depending on the modes of the signals, for example,
if the signal is supplied at a certain time interval, accurate elapsed time can be known for the
purpose of analyzing'data. In addition, if the marking is being made an event; it is convenient
for correlating the dara with events. '

2.5.6 Chart Take-up

With the use of this option, the recorded chart paper can be rolled neatly without occupying much
space. _
. This option also makes long term operation of the recorder convenient.



2.6

ORDERING OPTIONS

2.6.1

Model 1241

2.6.2

All of the options may be ordered with 1241 except the synchronizer.
However, all of the options must be installed at the SOLTEC CORPORATION factory.

Maodel 1242

2.6.3

The electric pen lift and event marker can not be installed together.

The electronic limit switch and synchronizer can not be instziled at the same time.
Except for the above two conditions, any possible combination of options 1s nossible.
However, all of the options must be installed at the SOLTEC factory.

Model 1243

When electric pen lifr and event marker are mounted together, UP/DOWN movement of the
event marker pen is manually operated. :
Options must be installed at the SOLTEC CORPORATION factory.

MAIN FEATURES

All Solid State Electronic Circuit

2.7.2

The ali solid state electronic circuits are used for the 12413 recorders in order to ensure
minimum dead band, excelient pen response, high noise rejection and stable temperature charac
teristics. The chopper circuit is a 1kHz modulation which is not effected by the power
frequency, and a special FET is selected for the stability requirements of the recorder.

Self-contained Precision Calibration Source, (ImV_Range)

2.7.3

By setting the switch at the “CAL.” position on the input module panel, correction for the
minor changes in chart paper width due to changes in temperature and humidity or verification
CALIBRATION can be easily performed without using a precision external voitage source.

Event Marker (Superimposed)

2.7.4

in order to identify the TIME-OF-EVENT and a ime difference between channels, the pulse
signal equivalent to approx. 3.5 chart graduations is superimposed on each recorded trace durit
recording each time the “MARKER” switch on the control panel of CHART UNIT 15 pushed.
This signal may also be activated by the external input on the rear panel.

Servomotor Protection

2.7.5

An automatic torque reduction circuit is provided to prevent the pen servomotor from damage
from a continuous overrange input.

Platen

The platen section is very wide to facilitate writing on the chart paper during recording.
The large platen also makes observation of the recorded data easier.



A pulse motor {(stepping motor) is used for driving the chart paper of the Series 1240 recorders.
A tuning fork oscillator is employed for the motor drive signal to insure stable and accurate
paper drive speed, 24-step/23-speed chart speed selections can be used over a long periods of

A "REMOTE CONTROL CHART DRIVE"” function which is capable of synchronizing the
chart paper speed with manufacturing process, velocity, displacement or other signals is supplied

While pushing the “FAST” switch, the chart paper advances at the rate of 60cm/min regardless
of where the “SPEED" switch on the control panel of Chart Unit is set,
This makes spacing between data, spacing before starting new data or providing a margin easy.

- When the chart paper in the recorder runs out, the operator of the recorder is signaled with

a blinking pilot tamp “DRIVE” on the control panel of the CHART unit and an audible
alarm signal.  Also, the chart paper drive and pen servo electronics are automarically disabled
to prevent fouling of the chart rolier and unnecessary wear of the pen.

The fiber tip pen eliminates ail the classical problems of chart recording such as hazy line or
dripping of ink due to change of ambient temperature, etc., so that there will be no lost of im-

2.7.6  Chart Speeds
time, irrespective of power frequency fluctuation.
as standard.

2.7.7 Fast Forward Switch

2.7.8 “END OF CHART" Indicator

2.7.9 Pen
portant data.

2.7.10 Horizontal, Inclined or Vertical Installation

Models 1241 and 1242 can be installed at any angle ranging from a horizontal position to

a vertical position. '

The installation angle is limited with Model 1243, because of its construction, from a horizontal
position to 127 as determined by a stand provided at the rear side of the recorder.

When any of the model is used in an angle greater than 12, Z-fold chart paper cannot be used.
When operating the recorder ar a steep angle or a vertical position, be sure to use roll chart
paper along with an auto chart take-up device.
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SECTION 3

SPECIFICATIONS



3.1 SPECIFICATIONS OF MODELS 1241—3 RECORDERS
Model Number 1241 1242 1243
Number of Channels *3 1 2 3
Recording System Automatic zero-balancing, continuous-line recording
Writing Width 250mm
Pen Speed *2 | Berter than 750mmy/sec. (1/3 sec. F.5))

Zero Reference Point

Right hand of the chart paper

Zero Set Range

-100% - 6~ +100%

MEASURE/CHECK/CALIBRATE Switch

Standard

Measuring Ranges

Standard

17-vanges, 1, 2, 5,10, 20, 50, 100, 200 and 500mV,

1,2,5,10, 20, 50, 100 and 200V
See optional input module sections for specifications on temperature
& current modules.

Range Vernier *3 | Standard
Polarity Switch Standard
Input System Floating

Input Impedance

1ME2 constant

Permissible Signal Source Resistance

Up to 10k§2

Accuracy *4

*0.3% (23°0C), Temperature coefficient; +0.025%/°C max.

Errors between Ranges

2mV o 50mV Tanges:

Error; £0.15% (23°C)

Temperarure coefficient; £0.005%/°C max.
100mV to 200V ranges:

Error; 20.2% (23 °C)

Temperature coefficient; 0.0075%/°C max.

Dead Band

*0.1%

Linearity

£0.25%

. o CMRR
Noise Rejection *5

DC Above 160dB
AC (50/60Hz} Above 160dB

NMRR

AC (50/60Hz)} Above 160dB

Temperature Characteristics

(Max. Sensitivity Range. 30min. Warm-up)
1) Warm-up: Less than £0.5% (at constant room temperature}
2) Afrer warm-up: Less than 0.1 5%/10°C

Chart Speeds "6

(1) 24 steps/23 speed of 10, 15, 20, 30, 40, 60mm/h, cm/h, mm/min,
em/min (10mm/min and 60cm/h are overlapping)

(2) Remote chart drive control
External signal applied ro remote control connector
“CHART OSC" upon setting chart speed unit selection switch on
the pane} to “EXT.” position.
® Chart speed: Imm/min at 1 Hz, 600Hz max.
® tnput impedance: Over 4 7k§2 -
® External signal source:
Voltage; High level 42V ~ 420V
Low level +0.8V ~ -20V
{Operable at TTL level)
Waveform; Pulse, Sine wave, Square wave, Trianguiar wave, etc.
with pulse width of 50u sec. or more

Chart Drive

Sprocket

Manual Chart Rewind

Standard
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Model Number

1241 1242 1243

Chart Paper

P/N: RN2-01-25-20M {Roll)
ZN2-01-25-20M (Z-fold)

Recording Pens

T
1
1 Grid: 250mm, right zero. 20m long
1
!

Carrridge type fiber tip pen

ne I Channet 1: Red
Ink Color Red Channel 1: Red | Channel 2: Green
Channel 2: Green . .
) ) Channel 3: Blue
Pen Lift Manual [ndividua}ly and manually operated
o (Distance between pens: +mm)

Calibration Voltage

% Voltage: +1mV
: Accuracy: 10.2% (23°C)
Temperature coefficient; £0.007%/°C

|
i‘ Standard
i

Torque Reduction Circuit *7

Chart Fast Switch Standard

End of Chart Alarm | Srandard
. . - | Superimposed event mark on trace:

g |
Superimposing Event Marker 8 | Amplitude; +3.5 11 graduation, Time; 0.2~ 0.4 sec.
! Tempe .0 @

o .. | Temperature: 0to 45°C

Environment 7 % Humidity: 4510 85%

Power Source T115VAC £10%, 50/60Hz

Power Consumpiion | Balanced ]a 19VA 21VA % 23VA

(Typical) | Maximum 1 32VA 47VA | 62VA
MMMMMM — -t

tnsulation Resistance

‘ Power-chassis (GND);
i input terminal-chassis

Over SOMSL (500V DC megger)
(GND}; Over 100MEL (500V DC megger)

Dielectric Strength

Power-chassis (GND); 1000V AC for 1 minute
i Input terminal-chassis (GND); 1000V AC for 1 minute

€xternal Dimensions

230(W) X 170(H)X

|
|
|
"1430(W)x 123¢H) X 354D)mm
|

g 410(D)mm
Weight 7kg 1 8kg 1 11kg
NOTES:
*1  For models 1241 and 1242, the short recording pen is for channel 1 and the longer one is for channel 2.
For 1243, the recording pens are, channel 3, channet 2 and channe! 1 from front to rear.
+7  Time required for travelling 99% of the chart width. '
x1  Each of the measuring ranges can be expanded up to 2.5 times.
*4  Accuracy including linearity when measured at the maximum.sensitivity by setting the polarity switch at e
*5  The values for measurement at maximurm sensitivity range are shown.
x4 The chart drive may be remotely operated. In this case, remote control coanector “CHART DRIVE™ is used.
{TTL level.)
*7  This is 2 circuit to protect the DC servomotor when a voltage exceeding the measuring range is applied.
*g  External control by TTL or contact closure input is also possible. A remote control connecror “MARK SUPER”
(Pin Nos. 5 and 6) is used.
£y The values for ideai operational environmentai are shown. The recorder can be also operated at humidities from

10% to 95%.
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Fig. 3.1
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No, Descriptions
1 Power switch
2 Power indicator lamp
3 Chart drive switch
4  Chart drive indicator lamp
5  Charrt fast switch
6  Chart speed selection switch
7 Chart speed unit selection switch
8  Chare free lever
9  Event marker switch
10 Channel 1 pen lift lever
11 Channel 2 pen liftlever
12 Pen cap box
13 Chart roller
14 Chart cutter
15  Measuring range selection switch
16  Range vernier
17 MEASURE/CHECK/CALIBRATE switch
18  Position control
19  Input terminals
20 Polarity switch
21 Full span voltage calibrator
22 Damping control
23 Marker amplitude adjuster
24  Fuse holder
25 Ground terminal
26 Power plug
27  Remote control connector
28  Chart rewind wheel
29 Tilt stand '
30 Power cord holder
31 "Rubber foot.
32 Power cord clamp-
33 Channel 1 recording pen
34  Chanpel 2 recording pen
35 Channe! 1inputmodule
16  Channel 2input module
NOTE: .

With Model 1241, the input module for channel 2,
pen lift lever and the recording pen for channel 2

side are not mounted.

External View, 12412
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Descriptions

Power switch

Power indicator lamp

Chart drive switch

Chart drive indicator lamp
Charr fast switch

Chart speed selection switch

Chart speed unit selection switch

Charr free lever

Event marker switch

et z.
R Y B N T N )

Channel 1 pen tift Jever

y — 11 Channel 2 pen lift lever
C)’d ", o ETED ¥ 12 Channe} 3 pen lift lever
@ [} . 1243
el ] 13 Chartroller
S TR 14  Chart cutter

Measuring range selection switch

o
Y
"

)
o
O
&)

=

Range vernier

[¥¥3
[ 383

Channel 2 input module

= \ .
%Léé@ 5 @\b@ @ Channel 3 input module

@ @ Q Channel 1 recording pen

P 17  Position control =
fl 18  MEASURE/CHECK/CALIBRATE swiu
S T i 19  Input terminals
20 Polarity switch
] 21 Full span voltage calibrator
e 22 Damping control
L 23 Marker amplitude adjuster
] . L 24 Fuse holder
- 25  Ground terminal
e = ) 26 Power plug
F’”} £ Q o0 O 0o 27  Remote controi connector
° o ° 28  Chart rewind wheel
— P — | 29  Rubber foot
| 9@ QO 20 : f 30  Power cord holder
: ; B ;“:“ }7?@‘;\\\ TERE ":‘ 31 Channel 1 _input module
i

[P PN
S

21
s

Channel 2 recording pen

Channel 3 recording pen

| T
|

‘g
i
HAR
i 1
ig3
170

L
c

Fig. 3.2 External View, 1243
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Descriptions

wBNGE

Measuring range

Range vernier control

Position controd
M EASURE/CHECK/CALIBRATE switch

Input terminals

Polarity switch

Full span voitage calibrator

Damping control

xooo-xo\u\&wm.—-‘oz

Marker amplitude adjuster

MaNn . DAME CRL

58

POLARTY

%

i

1 . Iy

5006

100 % Fig. 3.3 External View of MODULE A
Single Range DC Voltage Input
Module (Example of 1mV F.8.)




&
oy
No., Descriptions
1  Measuring range selection switch
2 Range vernier control
3 Position control
4 MEASURE/CHECK/CALIBRATE switch-
5  Input terminals
- 6  Polarity switch
o 7.  Full span volrage calibrator
2  Damping control
9  Marker amplitude adjuster
€
L€
H
|
%
[ 54
t >
o2z J A SR
@
@ ,@"‘ R : 9
@
Q X Q Q FOm AR T
2 &) . f l
O O @ @ Fig. 3.4 External View of MODULE [
fee o e 199 Muiti Range DC Voltage Inpu

Module
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Descriptions

Measuring range

Range vernier control

Position control
MEASURE/CHECK/CALIBRATE switch
input terminals

Polarity switch ‘

Full span voltage calibrator

Damping control

R R Y TR

Marker amplitude adjuster

Fig. 3.5 External View of MODULE C
Single Range DC Current Input
Module (Example of 2uA F.5.}

NOTE:

The measuring range differs from model to model.



)

0. Descriptions
1 Méasuring range selection switch
2 Range vernier controi
: 3  Position control

) < 4 MEASURE/CHECK/CALIBRATE switch
5 Input terminals
6  Polarity switch

ol 7 Fuli span voltage calibrator
8 Damping control
9  Marker amplitude adjuster
- |
ot e e -
®
«:Z»i:/“f/////ftjﬁfi:>
® Fig. 3.6 External View of MODULE I
o Ta and F Multi Range DC Currer
G? @ ©.g. Input Module (Example of
LA \ @ MODULE D)
YA
5o b vore |
oo The measuring range differs from model to mo
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1 —and

I~ !

1 3 —

O—_¢ @
: s No. Descriptions
@\ ¥ i 1 Measuring range selection switch
j ! 2 Position control
] |1 MEASURE/CHECK/CALIBRATE switch
: L 4 Input terminals
! l 5 Full span calibrator
6 Damping centrol
&) 7 Marker amplitude adjuster
| ) @ % }
l L
1,27 e 6! !
@ [T D —
®
) ®
\ Y E
éa %0 Fig. 3.7 External View of MODULE 1
. Thermocouple/Temperature Inpu
s T T |
Module
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I

Descriptions

Measuring range selection switch

o6
EFCTA N o

A “ugRun i e ok

Position control
MEASURE/CHECK/CALIBRATE switch

Cold juncrion compensation selection switch

Input terminals

Full span calibrator

Damping control

Marker amplitude adjuster

.‘l‘ ? Py N
A i’ lh
I
L)
(sm:rer:
Q0 O~ o = oW b

Fig. 3.8 External View of MODULE 2, 3, 4,
5, 6 and 7 Thermocouple/
Temperature Input Module
(Example of MODULE 3)

NOTES:
R \ ! S -1 . . .
o iy ] (1) The panel differs slightly depending on the
@ é é & : ! model..
E {2) Refer o Fig. 3.9 for MODULE 8.
ele) .
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( A
O il 2 2 @ ®
[t i ; ) o. . Descriptions
@\ﬂj ;% @ : 1 Measuring range selection switch
A g ' o 2 MEASURE/CHECK/CALIBRATE switch
Dti H g 3 Position control
- ¢ % i 4 Input terminals
D 4 \@ p - 5  Full span calibrator
' P 6  Damping control
f-);/ﬁ o ol 7 Marker amplitude adjuster
é
m— @
g
£
|
T %
27 b B ]
@ [ nﬂ-_
®
PTO:’”!CXJ(I . I—
‘—@%},,,_;;_':;j; B
) ®
ReK
S
(R e
Ao
@ © Fig. 3.9 External View of MODULE 8
oo - RTD/Temperature input
- — —_— ..’i
Module
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3.3

SPECIFICATIONS OF OPTIONS

3.3.1 Chart Take-up
Applied Model 1241 1242 1243
Model Number OPTION 1
Applied Recording Paper NO. RN2-01-25-20M
Additional Power Consumption SVA
#® Chart take-up switch is provided on the right sleeve plate.
E L e ; .
Changes on External Appearance & Chart base plate is divided into two sections.
A . Take-up chart bebbin 1 pc.
ceessories Chart holder 1 set
60 H. — J - JF‘ - — -
g T e
O L
= g
oe b = tie2
- el S—
o s P W o | EESRSE k¥
3 0 e J 24 ot %H
L o g - ; [‘:i}
|
‘ !
] T A
. TS =10 / 7 ]
Chart take-up Chart ake-up
ON/OFF switch ON/OFF switch
Fig. 10 External View of Models 12412 Fig. 11 External View of Model 1243

with Chart Take-up

with Chart Take-up
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3.3.2 - Event Marker {Separate Pen)

Applied Model

1241

I
i 1242

1243

Model Number

OPTION 2

X-axis

Marker space at the right end of chart paper

Reference Position )
T-axis

4mm forward of
‘recording pen

The same position
with channel 2 pen

4mm backwrrd of
channel 1 recording
pen

Amplitude

2 £ 0.5mm to left from the reference position

Operation Method

TTL input or contact closure from the remote control connector.
| Swings off 1o left at low level.

Marker Pen } Cartridge type fiber tip pen
Interlocked with }Elnteriocked with [nterlocked with
Pen Lift recording pen Echannci 2 record- channel 1 recording
| ging pen pen
Additional Power Consumption L 2VA
Additional accessories Marker pen PH1211 . 1 pe.
Electric Pen Lift
&
Applied Model 1241 1242 1243
Model Number OPTION 3 OPTION 3 QOPTION 4
. Individual indwvidual or Simultaneous
Operation System .
; Simultaneous

Panei Control

Pen Lift Lever

P Hioh. _

Remote Control - TTL mput or contact igh; pen-up
closure. Low; pen-down

Additional Power Consumption 2VA §4VA 2VA

NOTE:
*1

3-20

Refer to 4.4 Remote Control Connecror Unit for remote control connectors,



3.3.4 Electronic Limit Switch

Applied Model 1241 1242 1243-5
Model Number ' OPTION 5 OPTION 6 OPTION 7
System =~ Variable type, one each for Left and Right, Total 2 per channel
E?E%E RIGHT
G,
Operation- 10?& ! ) . ‘ :
: [
ON ! H ‘¥
L OFF|
LEFT output i
H E ON
RIGHT output -
OFF L
Li Output—LOW, Limit Alarm Lamp-lights '
H; Ourpur~HIGH; Limit Alarm Lamp—goes off
Setting Range 0~ 100% (Both RIGHT and LEFT)
Hysteresis Less than 0.5%
Opto Coupled Isolator
Curtpur System Maximum ratings: 100mW (30V, 50mA)
pTTTm T
’ ! ?
; > EZ RIGHT
l ; RE I (0% side)
| H
St
Circuit Configuration ‘ 1
O . ~, |
|
23 ot // » >’~7\ LEFT
| | (100% side)
i H
LR -
Quiput connector Limit switch circuit
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No. Descriptions
1 Limit alarm lamp
2 Limir control
3 Limit switch ourput connecror CH. 1
4  Limit switch output connector CH, 2
5 Cord clamp

Fig. 3.12.1 External View of OPTION 6
Electronic Limit Switch

NOTE:

The channel 2 connector, Limit control and
Limit alarm lamp are not provided with the 1241
unit.



3

.

ﬂ

T
A |
@& /D

LURE T

e pa.
s o sEE;. i ® =,
BHE AF
35 e Nt 5 N Descrinei
e . 0. escription
g P e . T
D R 3 1 Limit alarm lamp
: T\ 3 2 Limit control
z E " . 3 Limit switch cutput connector
{S)% o

Fig. 3.12.2 External View of OPTION 7
Electronic Limit Switch

199
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No. Descriprions
1 Zero point switch
2 Synchronizer switch
3

Cord clamp

External View of OPTION 10
Synchronizer for Model 1242



Descriptions
1 Synchronizer switch
2 Zero point switch
3 Channel 2 time axis vernier
4 Channel 3 tme axis vernier ~
5

The section where printed circuit board of synchronizer is attached

2@ QW

\

!
\
)
s R, ;

430

/_,,
d
21

. ot

123
17C

Fig. 3.14 External View of Model 1243 with OPTION 11 Synchronizer
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3.3.6 Retransmitting Potentiometer Qutput

Applied Model

1241 1242 1243

Model Number

OPTION 12

Operation Method

A dual potentiometer is mounted on the servo unit.
One potentiometer is used as a servo potentiomerer and
the other is used as a retransmitting potentiometer,

Resistance S5kE2 X 15%
Linearity +0.3%
Temperature Coefficient £400ppm/°C
Mechanical Angle 340° £ 2°
Capacity 1w
Allowable Maximum External Voltage 70V max.
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SECTION 4

DESCRIPTION OF CONTROLS AND PARTS LOCATIONS |



4.1

PART LOCATIONS

0 o

B
i

]

(L=

18 @ {14
~_
| i
% ! )Euw/m J‘;_ —— waJ\ijqj ’

No Description
1 Storage box '
2 Channel 1 input module
3 Channel 2 input module
4  Synchronizer module or Limit switch module
{Option}
5  Power switch and Indicator lamp
6 Top cover '
7 Chart drive control panel
8  Writing panel
¢ Chart presser/cutter
10 Separate pen event marker (Option)
11 Channel 1 pen lift lever
12 Channei 2 pen lift lever
13  Channel 1 recording pen
14 Channel 2 recording pen
15 Power supply panel
16 Cord clamp
17  Remote control connector
18  Cord holder
19  Manual chart rewind wheel
20 Tilr stand
NOTE:

For model 1241, delete input module, pen lift lever
and recording pen for the second channel.

Fig. 4.1.1 Part Locations, 12412
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No. Description
2 63 o ® 10
_ 1 Top sleeve plaze (left)
' ‘ 2 Channel | input module
5 / 3 Channel 2 input module
] 4&% 1‘_”#_——1 4  Channel 3 input module
a _at A a 5 = Top cover
D 6 Power switch znd Indicator lamp
| | 7  Top sleeve plate (right)
I ] 8  Chart drive control panel
.! %L - 9 Writing panel
g Ju.i .
10 Separate pen event marker {Option)
11 Chart presser/cutter
12 Channel 1 pen hft lever

Channel 2 pen lift lever
Channel 3 pen lift lever

g

et
wn

Channel 1 recording pen
Channel 2 recording pen
Channel 3 recording pen

"/
ok et
[ RS I~

Power supply panel

\ 19 Cord holder
p 20 Remote control connector

21  Manual chart rewind wheel

[
Fig 4.1.2 Part Locations, 1243
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4.2 POWER SUPPLY

SEY

FUSE

SOURCE
AC 115V

GND

{2) Rear View

0 ©

- POWER ——

(b} Top View

Power Switch and Power indicator Lamp

Controls power to recorder.
Power indicator lamp lights with switch at “ON”,

Ground Terminal
GND

Connects to chassis ground internally.
Connect this to chassis ground of peripheral equipment to
reduce noise and protect operator from electrical shock.

Fuse

Protects recorder from certain malfunctions.

Fig. 4.2 Power Supply Panel

4-3



4.3

CHART DRIVE CONTROL PANEL

O

MARK.

e §

O

FAST

cm,/min

mamn S min

e (MART weews

FREE

em/ he
mm/ h
EXT

pEED —/

o &

DRIVE

Chart Drive Switch DRIVE and Indicator

Lamp

When this switch is set to ON position, indicator lamp lights
and chart paper advances.

Chart Fast Switch
FAST

When depressed, chart advances at speed of 60cm/min
regardless of position of CHART DRIVE or CHART SPEED
switches.

Chart Speed Selection Switch
SPEED

Selects chart speed as desired.

Chart Speed Unit Selection Switch
SPEED

Selects the unit of chart speed as desired.’
EXT. position transfers control of speed of to external pulse
input. '

Chart Free Lever
FREE

!
|
|
1
!
|
|
|
1

Disengages chart drive clutch in FREE position, allowing
use of manual rewind wheel.

Event Marker Pushbutrton
MARK. -

Depressing this pushbutton causes 4 small signal o be super-
imposed on the recorded trace.

Fig 4.3

Chart Drive Control Panel
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4.4

REMOTE CONTROL CONNECTOR

' REMOTE CONTROL

CONNECTORS PIN NO.

CHART

FUNCTION [H L
DRIVE | 112 @

EXT.

MARKER

PEN LIFT

CH.2

POTENT, OUTPUT

0SC 134

SUPER 516

SEPARATE |7 18
CHHALLY 9 110 J

11112 1

CH. 1

CH2

CH.3

13{14 15116
1711819120 :{i:);

2122|2324

-

—p-
¥

Lannd

Fig. 4.4 Remote Control Connector Unit Panel

Remote Control Connector Unit

Pins Description Funcrions

1,2 Chart Drive Remote Control Shorting or supplying TTL low level to these pins causes chart
Pins to drive at the speed selected on front panel; front panel CHART
CHART DRIVE DRIVE switch must be at off position (light off).

3,4 External Chart Drive Pins Used to control chart speed by external generator.
EXT. OsC Refer to “chart speed” specifications in irem 3.1,

Front panel CHART SPEED switch must be set 1o EXT.
5.6 Event Marker Remote Shorting or supplying TTL low levei to these pins will cause a

Control Pins
MARKER SUPER

small signal to be superimposed on the recorded trace.

4.5



Optional Features Controlled by Remote Connector

7.8 Separate Pen Event Marker Shorting or supplying TTL low level to these pins witl resultin
Remote Control Pins operation. '
MARK. SEPARATE
9,10 Electric Pen Lift Remote Operator panel pen lift switch must be in the up positiorn.
Control Pins 1241, 1242 (with separate pen lift):
PEN LIFT CH. 1 (ALL) Shorting or supplying TTL low level to these pins will lower the
: CH. 1 pen.
| 1242 (simultaneous pen lift):
Shorting or supplying TTL low level to these pins will lower
both pens.
1243 {simulraneous pen Lift):
Shorting or supplying TTL low level to these pins wiil lowet
CH. 1, CH. 2 and CH. 3 pens simultaneously.
11,12 Electric Pen Lift Remote Only for 1242 {with separate pen lifth:
Control Pins Shorting ot supplying TTL low level to these pins will lower the
PEN LIFT CH. 2 CH. 2 pen.
13, 14, CH. 1 Potentiometer Qutput Pins connect to retransmitting potentiometer(s) which are
15,16 POTENT. QUTPUT Cil. 1 mechanically coupled to the rebalancing potentiometer of each
_ channel.
17,18, | CH. 2 Porentiometer Output Each potentiometer is electrically isolated from input signals
19,20 POTENT. OUTPUT CH. 2 and from other recorder circuits.
21, 22, CH. 3 Potentiometer Output See drawing on connector panel for cc?rmecticn anq phasing.
23, 24 POTENT. OUT CH. 3 The pen moves left {operator standpoint) as the wiper appro-

aches pins.13, 17 and 21.

The even numbered pins up to pin 12 are connected in common to ground. The odd pins are

the input.

4.5 OTHERS

Pen Lift Lever(s) (Standard)

Raises & lowers pens.

~One lever provided for each pen.

Pen Storage Box

For storage of pens and pen caps.

Chart Paper Cutter

For cutting chart paper.
Press center of cutter with finger and tear chart paper using
other hand.

Chart Manual Rewind Wheel

Rewinds chart on source reel.
Set CHART FREE lever to FREE.
Puli rewind wheel our and mrn clockwise to rewind chart.

4-6



4.6 INPUT MODULES

MODULE A: MODULE B:
(Example of 1mV F.S.)

Measuring Range

97tion Measuyg Range Position Setection Switch
ac VQLTAG‘i INET ) 4 l/

POSITION

SOEITAN
[)
T :
A€ AS :
Crm e % e @ B
wiersd Y
\
Cau [WELN) 35 [ANGE
- \ J

MEASURE/CHECK/  Range : ' MEASURE/CHECK/ Range Vernier
CALIBRATE Switch Varnier CALIBRATE Switch

(a) Top View

1NPUT

e ' ,
input Terminals
MARK DAMP CAL

FREF

/

Potarity Switch
Span Calibrator
Damgping Control

Marker Ampiitude Adjuster

(b) Rear View
Fig. 4.5 DC Voltage Input Module Panel




4.6.1 Description of Input Module Controls

Measuring Range

Indicates the full span of fixed range modules.

RANGE switch

Selects input range of channel.
Selected RANGE is accurate only when VERNIER control is at CAL.

VERNIER Expands measuring range up to 2.5 times RANGE selected.
Mot applicable to temperature modules.
POSITION Establishes the zero position of the recording pen.

CW rotation causes pen deflection to right. .
Authority of control is £100% F S. from zero on the chart.

MEAS -CHK-CAL. switch

At CHK position, the circuit is grounded and the pen position re-
presents zero Input; use POSITION control to adjust the pen to the
desired position.

At MEAS. position, the pen responds to the voitage at input terminals.
At CAL. position, an internal precision source equivalent to full span
input connecis to channel input, allowing calibration check.

Input Terminals INPUT, +, =

Connections for signal to be measured.

POLARITY switch

Determines direction of pen response.  With a positive voltage at
+ INPUT terminal, pen moves right when POLARITY switch isat - "
and left when at “*+".

CAL For adjustment of full scale span.
Refer to Section 6.2 for procedure.
DAMP. Adjusts damping characteristics of pen system.
Refer to Section 6.3 for procedure.
MARK For adjusting amplitude of marker superimposed on recording trace.

Amplitude increases as this control is turned clockwise.

Thermocouple/Temperature Input Modules

Cold Junction Compensator
Selection Switch
COLD JUNC.

Selects internal (INT.} or external (EXT.) cold junction compensator.
At position EXT., the internal compensator is disabled and an external
compensator may be used or an external calibration source may be
used ro cheek module calibration.

RTD/Temperature Input Module

Input Terminals INPUT/RTD
10081

Connection point for RTD sensor.
Connect per diagram on rear panet of module.




wwm

7

el

4.6.2 DC Current Input Modules

MODULE C: MODULE D, Eor F:
{0.2mA F.S. shown) (MODULE E shown)
Position Measuring Range Position Measuring Range
] Selection Switch
N /
{ DCCURRENT UNIT { D€ CURRENT uniT )
POSI 110N as ‘. POSITIC i 7
02e o . : : _ i
cm 0.te . B f
MEAS MEAs i
mA ma,
VERDS IFR RANCGE ) CAL VARNIER RANGE J
- - "

MEASURE /CHECK/ Range Varnier MEASURE/CHECK ~ Fange Varnier
CALIBRATE Switch CALIBRATE Switch

(a) Top View

INPUT

L
MAHK  DAMP ll’\;}u? Tarminals

f/@f?g” J

Polanty Switch

Span Calibrator
Darmping Control

Marker Amplitude Adjuster

(b) Rear View
Fig. 46 DC Current Input Module Panel



4.6.3 Thermocouple/Temperature Input Modules

MODULE L. MODULE 2,3, 4,5, 601 7:
{(MODULE 4 shown)
Measuring Range Coid Junction .
Selection Switch Compensator Measuring Range
Sejection Switch Selection Switch
[ B THERMOCOUPLE UNIT [ “-‘ K THE RMOCOUPLE UNIT
100~ 900 COC? June 0~ 800
100~500 ® 100~ 1700 o ) 0-490 & ¥ b 0- 1200
MEAS. ME a8
@@ e x
(.‘J&L 9{}5:&_@\4 AANGE { CI I PSS ganGe ¢
I i - \ i
N MEASURE/CHECK/ Position
MEASURE/CHMECK/ Position CALIBRATE Switch
CALIBRATE Switch
(a) Top View
NPT NPT

MAHK (AP, CA

=

input Terminals MORK. (AMP.

?D/@

Spdﬂ Calibrator
Damomg Control
Marker Amplitude Adjuster

Marker Amplitude Adjuster

(b) Rear View

L
Inpm Terminals
Span Calibrator
Damping Control

Fig. 4.7 Thermocouple/Temperature Input Module Panel
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4.6.4 RTD/Temperatre Input Module

PR

MODULE 8:

b

Measuring Range
Selection Switch

RTD P1/UNIT
¢~100
100-100e  ° 3-800
. MEAS . .
{ @ o @
i POSITION RANGE { )
‘m.
. MEASURE/CHECK/  Position
% CALIBRATE Switch
: (a) Top View
§ | | |
% INPUT

/ Span Calibrator

) Dampmg Controt input Terminais
Marker Amplitude Adiuster

{b} Rear View

Fig. 4.8 RTD/Temperature Input Module Panel
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4.7 OPTIONS
4.7.1 Chart Take-up, 12413

e
EE—

TAKE UP

|

- CHART \™
|

by

A

A\

Chart take-up
ON/OFF switch

Chart Take-up ON/OFF Switch Enables or disables the chart rake-up motor.
TAKE UP Refer to section 5.2.3 for operation instructions.

Fig. 4.9 Chart Take-up Centrol Panel, 12413
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4,.7.2 Electronic Limit Switch, 12412

o

e

Channei 1 Channel @
Limit Alarm Lamp Limit Alarm Lamp '
4

\

|

g
\‘

4 7 : LiniT switer uniT

©

Firnr
)
G
(%]
T
rs
£

i\ 3 4
Y Channei 1 Right ' Channel 7 Right

%, . Right Limit Cantrol \Lim%t Controi

3

Channet 1 Left Channei Z Left

Limit Control . Limit Control Channel 2 Channel 1

= Limit Switch Limit Switch
% 4 Qutput Connector Qutput Connector
- (a) Top View (b) Rear View
% {Note)

P Lamp, control and connecror for channel 2 are not
§ : provided for model 1241.
g Adjustment Procedure Set recording pen at desired left limit position and rotate LEFT

limit switch control until limit alarm lamp lights.

. Repeat for right limit position. This complete the setting of the
g limit switch.

L

Fig. 4.10.1 Electronic Limit Switch Panel, 1241—2

4-13
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4.7.3 Electronic Limit Switch, 1243

H 1 F {
:
1 1
Right Limit i
Atarm Lamp \\ li:.ef.! Limit Alarm Lamp
. /."
LiMIT SW.
LEFT L.
Right Limit Control ; ; : )L‘efz Limiz CO”_‘“}‘
Limit Switch
Qutput Connector
LiMT SW FNPUT T "\
QUTPUT t
MARX DaMP CAL
O O O POLARITY
S
A\
NOTE:
If limit switch for 3 pen recorder required, contact SOLTEC.
Adjustment Procedure : {same text as 12412}

Fig. 4.10.2 Electronic Limit Switch, 1243 (Input Module)
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4.7.4 Synchronizer, 1242

Synchronizer Switch Zero Point Switch

( \ SWNCHRONIZER UNIT
' i \ ]
FEQN T Pl TIoN SET

©

.‘

SYN{HRUNIZER

Fig. 4.11 Synchronizer Control Panel, 1242

Synchromizer Switch OFF/ON Enables or disables synchronizer.
OFF: Disabies synchronizer
Other operations are identical to model 1242,

ON:  Enablessynchronizer
Zero Point Switch Allows adjustment of zero position when the synchronizer is used.
POSITION SET Set this switch at the ON position, adjust zero point using the

position control on the input module, set the switch at OFF
position, and then start recording.

NOTES:

(1) ‘The zero peint may be slightly different with synchronizer OFF and ON.
Be sure 1o check the zero point on channel 2 when the synchronizer operating mode is changed.
(2) When the power switch or synchronizer switch are initially turned to the ON position, the channel
2 pen will act in a random manner until the chart paper advances by 4mm.
This happens because of meaningless data in the shift register, and this does not represent any
problem with the recorder. '
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4.7.% Synchronizer, 1243

Zero Point Switch

Synchronizer Switch

H i
) ]
SITION oN
POt SYNC.
OFF
cHZ2 O o CH3
PEN
OFFSET
- 7 ST AT

f/ \\ J

Channel 3 Time Axis Vernier

Channel 2 Time Axis Vernier

Fig. 4.12 Synchronizer Control Panel, 1243

Synchronizer Switch Enables or disables synchronizer.
SYNC. OFF: Disables synchronizer.

Other operations are identical to model 1243.
©ON: Enables synchronizer

Zero Point Switch Allows adjustment of zero position when the synchronizer is used.

POSITION SET Set this switch at the ON position, adjust zero points, set this
‘switch at OFF position, and then start recording.

Time Axis Vernier. _ % Used to make small corrections in time axis caused by replacing

PEN OFFSET l recording pens etc. When the setting is in the + direction, the

delay time is increased.  When the setting is in the > direction,
the delay time is decreased.

NOTES:

1. The zero points may be slightly different with synchronizer OFF and ON.
Be sure to check the zero points on channel 2 and channel 3 when the synchronizer operating mode is
changed.

2. When the power switch or synchronizer switch are initiaily turned to the ON position, the channel 2
and 3 pens will act in a random manner until the chart paper advances by 8mm.

This happens because of meaningless data in the shift register, and this does not represent any problem
with the recorder.
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4.7.6 Retransmitting Potentiometer Qutput, 12413

Remote control

Connector  Plug

_____ o e e
/ ! [~
; To ref. voltage e Ouput
- i | $ <
/ | 13 13
/ 1
To servo amp. i l %
e bt ; + ] "/;‘_
Servo Il } 4 14 Ext.
Sarve  POtEntiometer 5 l . o power source
mator ! L.T_J 3 15 5 Ext. zero
| EE point adjuster

Channei 1 119 18
retransmitting  ——-
potentiometer

Fig. 4.13 Configuration and Application

Channel 1 Since the potentiometer wiper is mechanically linked with the servo
Retransmitting Potentiometer. motor shaft, the wiper moves according to input signal change.
“ Exrernal Power Source A maximum of 70V can be applied across pins 13 and 15.

Avairable voltage source must be used for compensating the 100%
side of potentiometer rotating angle margin.

External Zero Point Adjuster Used to compensate the 0% side of the retransmitting potenti-
ometer.

Remote Conrtrol Connector Provided at the rear of the recorder.

Remote Control Plug Standard
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I.  Ensure that the right end of chart roll is contacting right flange.

J.  Check chart paper drive using CHART FAST switch,
This completes loading of chart paper into recorder.

Chart Free Lever Chart Paper Guide Plate

Chart Drive Drum
Sprocket

Writing Panel

Paper Baii\~~ y /

-
A

Chart Fast
Forward Switch

Maovable Shaft
Paper Flange

Chart Paper

Fixed Shaft
Paper Flange

Chart Rewind Wheel

Fig. 5.1 Loading Roll Chart Paper

5.2.2 Loading Z-fold Chart Paper (SOLTEC ZN2-01-25-20M)

A. Set CHART FREE lever to FREE.
B. Open writing panel.
C. Before loading new chart paper, ruffle it for smooth operation as shown in Fig. 5.2 (b).
D. Place the paper pack in the storage tray with the long perforations to the left and the square
holes to the right.  Place the paper pack against positioning guide and front lip of storage
- tray. _
£. Pass the end of the chart paper over the chart paper guide plate and under the chart drive
drum.

F. The paper should be now fed around drum and appears at the top of the chart drive drum.
pull the paper end until about 10cm of the paper emerges above the drum. Then close the
writing panel.

G. Guide the chart paper from the top of the drum to pass between the writing panel and the
paper bail.

H. Ensure that the sprockets of the chart drive drum 2nd the paper perforations are engaged
properly.
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Set the CHART FREE lever to the position opposite the arrow.

Check the chart paper drive using the CHART FAST switch,
This completes the loading of Z-fold chart paper into the recorder,

Chart Free Lever
Chart Paper Guide Plate

Chart Drive Drum

Sprocket

Writing Panel

Paper BBH\R

s

Chart Fast
¥ orward Switch

Z-fold Chart Paper

3] ) Chart Rewind Wheel

Positioning Guide

Z-foig Chart Paper

Storage Tray
{front lig)

(b) ()
Fig. 5.2 Loading Z-fold Chart Paper



5.2.3 Chart Take-up (Option)

A,

pull out chart paper from the drum and pass it under the paper bail.
Wind the chart end around the chart take-up core supplied with recorder for a couple of
rurns, with the printed side of chart paper facing out.

Insert the movable shaft paper flange in the left side of the chart take-up core and the fixed
shaft paper flange in the right side.

Open the front writing panel (chart take-up cover) as shown in Fig. 5.3.

install the movable shaft paper flange in the left take-up bearing.
Then while pushing chart core to the left, instal} the fixed shaft paper flange in the right
take-up bearing.

Turn the chart take-up core to engage the dotted shaft of the fixed shaft paper flange with
the driving shaft in the right take-up pearing. ' '

Close the front writing panel.
Ser the chart take-up ON/OFF switch to ON.
Check that the chart paper is properly taken up.

Eront Writing Panel

ight Tak Bear
Left Take-up . o Right Take-up Bearing

Movabie Shaft Paper Flange

Chart Take-up
ONJOFF Switch

Chart Take-up Core
Eixed Shatt Paper Flange

Fig. 5.3 Chart Take-up (Option)

5-4



5.3 INSTALLING PEN

5.3.1 Instaliing Pen for 1241--3

A. Open pen cover and move pen holders to center.

B. Refer to Fig. 5.4 for installation of Model 12412 pens. Ensure that pen nib is into recess
of pen hoider. ‘ -

C. Refer to Figs. 5.5 and 5.6 for installation of Model 1243 pens.

This completes installation of recording pen. When removing the pen, reverse the procedure.

e Store pen cap in pen box during recording.
& Be sure to cover pen nib with cap when pen is not used.

-~ Pen Holder

Recording Pen

Ensure that pen nib is
seated in recess of pen
haider,

—m ET

Side View Bottom View
(b)

Fig. 5.4 Installing Pen, 12412
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(2} S ()

Fig. 5.5 Installing Pen, 1243

Rotate pen into

Pen Holder retaining clip as
shown by arrows

Insert pen into
holder in direction
of arrow

{a) (b) ()

Fig. 5.6 Installing Pen, Side View, 1243




532 Installing Event Marker Pen for 1241—2 (Option)

A. Install Event Marker Pen referring to Fig. 5.7

Marker Pen Holder Marker Pen

Top Vi Push pen until it is seated in recess of ' &/
op View  arker pen holder.

Fig. 5.7 - Installing Event Marker Pen, 12412

NOTES:

1. Store pen cap in pen box during recording.
2. Be sure to cover marker pen nib with cap when pen is not being used.




5.3.3

Installing Event Marker Pen for 1243 (Option)

A Hold the Marker Pen Holder and slide the Marker Pen into the holder.
B. Turn the Marker Pen and install it under the Pen Support Spring.

NOTE: Be sure to cover marker pen nib with cap when pen is not used.

b ©
%

Pen Support Spring

Marker Pen Hoider

Marker Pen

Fig. 5.8 Installing Event Marker Pen, 1243
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5.4 OPERATIONAL PRECAUTIONS
5.4.1 Pen
Leaving the pen nib uncapped when not in use will cause premature failure. Cap pen nibs when
not recording to ensure maximum pen life,
5.4.2 Ground
Ground the recorder for safery and stable operation.
5.4.3 Environment
Operate the recorder in an environment where the temperature is between 0 and 45°C and
humidity (ideal) is between 45 and 85%. Choose a location where vibration and dust are
. rminmimal.
5.4.4 Chart Drive
Because a pulsed stepper motor is used for driving the chart, a steplike action may be observed
when the chart paper is driven at a low speed.  Step increments are, however, very small and will
cause no distortion on the trace.
5.4.5 Power
Recorder operates on 115V AC 50/60Hz.
5.4.6 Maximum Input Voltage
Although a protection circuit using zener diodes is provided in the input circuit of this recorder,
the circuit may be damaged by any input exceeding voltage shown in Table 5.1.
Measuring Range Range of Inpur Voltage Tolerated
Versions with Multiple Ranges 1mV~50mV 30V max.
100mV~200V 200V max.
. 1mV~50mV 30V max.
Versions with Single Range
1060mV~200V 200V max.
Table 5.1 Maximum Input Voltage
5.4.7 Common Mode Voltage

Nominal dielectric strength between the INPUT terminals and chassis (GND) is 1000V AC for
I min. The common mode voltage which can be applied continuously 1s 500V AC (50/60Hz)
and 500V DC. Considering the common mode rejection ratio {CMRR) of this recorder, the
voltage which can be applied where the effect on the recording accuracy is less than 0.1% is up
to 30V AC rms (50/60Hz) and 100V DC at the maximum sensitivity of 1mV/full span.



5.4.8 Connection of Input Signal

Connect input using shielded wires as shown in Fig. 5.9.  Where the signal lines become long
and noise presents a problem, use double shielded wires and ground ends of outer shields as
shown in Fig. 5.10.

The lowest impedance path for AC signals to chassis ground is to the - "' terminal, while the
“+” terminal presents the highest impedance. :

f T T ™
; Signal source . Recorder !

H 5 + !
I L - é
! | !
j GND GND

L] I

Fig. 5.9 Connection of Signal (Typical)

I DR v — ©
. Signal source . F—Recorderj

o
|

Fig. 5.10 Connection of Signal (when noise presents a problem)

5.4.9 Thermocouple Selection (For Thermocouple/Temperature Input Modules)

When measuring temperature, use 2 thermocouple suited to the input module which 1s in the
recorder. It is necessary to select the thermocouple depending-on the temperature to be
measured since the temperature range differs according to the thermocouple used.
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5.4,10 Connecting Thermocouple

Connect thermocouple lead wire directly or by using lead wire as shown in Fig. 5.11. Use only
the thermocouple type compartible with the module.

+leg J
SO N S e
ol __| 5-
e 3 GND

Thermocouple

Fig. 5.11

5.4.11 Signal Source Resistance .

Recorder

Connecting Thermocouple

If the internal resistance of the signal source is too large, errors will be induced in the recording;
also, response of the pen may be overdamped due to the influence of the filter circuit of the

recorder,
of Inaccuracy.

Therefore, use a signal source resistance within specification to reduce the possibility

Overdamping due to high signal source resistance will affect only the low range selections — 1mV
to 50mV. Correction of this error due 1o high signal source resistance can be calculated as

follows:
{ - p
v Ri< Er
I ll -

[nstrument Recorder

recarded

{signal source}

Fig. 5.12 Influence of Signal Source Resistance
Ri
Er=gs+ri * B
Where, Es: signal voltage

Rs:
Ri:
Er:

recorder input

signal source internal resistance

resistance

voltage recorded
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6.1 INSTALLING PEN DRIVE WIRE, 1241--3

A.
B.
C.

]
i D.
E.
' F.

i G.

This completes the drive wire installation.

When changing the drive wire, install it according to the following procedure: (Refer to Figs. 6.1,
6.2,6.3,6.4, 6.5 and 6.6)

Remove top plate, On Models 12412, pull left and right top sleeve plate upward while
pushing claw with a small screw driver (Fig. 6.1). See Figs. 6.4 and 6.5 for Model 1243,

Insert pulley positioning rod (supplied with recorder) into threaded hole in front of channel
1'pulley. Hold rod erect while rotating pulley until rod drops into lower recess.
Tighten the pulley positioning rod (refer to Fig. 6.2).

Pass one end of wire from above pulley wire start hole; make a knot on other end of the
drive wire and pull the wire out.

Pass wire into pulley groove from rear side of pulley through split groove. Wind the wire
approximately twice clockwise. Return wire to original pulley through one bearing pulley.
Wind wire twice approximately clockwise and bring it to surface of pulley through split
groove. Fix wire to screw at anchor point.

Set the recorder pen at the 50% position on the chart paper. Place the wire between wire
securing plate and pen carriage and sccure with stop screw.
Position the wire as close to the middle of the gap between the pulley positioning rod and

hole as possible.
Remove the pulley positioning rod.

Reinstall the left and right top sleeve plates and top plate which were removed earlier.



- Securing Cla
Left Top Sleeve Plate g w

.

NOTE:

(1)  Right top sleeve plate claw is positioned the same as the left side.  Unhook the claw in same manner.
{2) When installing top sleeve plate, ensure that the claw is firmly hooked into groove.

Fig. 6.1 Removing Top Skceve Plate, 12412

Pudley
Paositioning
Rod N Drive Shaft
/,
/‘_ i’uilgy
' NOTE:
Servo Unit o )
: How to use pulley positioning rod:
{1) Position the drive shaft so that its
Threaded chamfered portion (A) will face to the-
Hole . threaded hole. This align the threaded
‘hole and positioning hole.
{2)  Insert the pulley positioning rod into the
threaded hole and tighten it
The puliey will be iocked.
Gear
Positioning Hole \ Slip Gear

Servo Potentiometer Servo Motor

Fig. 6.2 Installing Pulley Positioning Rod



Split Groove

Spiit Groove
ire Start Hole (knot} Anchor Point
{Screw}
Wi{e Terména{ / Swtiarft
Point {Screw) Paint
{knot}

)
5

)
P

Channef 1
Pulley f“ Channel 2 Pulley
Pulley Positioning Rod
Channet 2

Puiley Channel 1

Positioning Rod  Guide Bearing Recording Pen  Recording Pen Guide Bearing
Puliey Pulley

(a) Drive Wire Routing

Twice ;0 Guide Bearing Pulley
e Puiley
» Twice
R
]
Wire Start Point {knot) Wire Securing Plate Drive Wire
IQ N B
<ttt Wire Terminal Point
N {Screw)
L{)rwe Wire
from Guide Bearing Pulley to be fixed at a 50% position

of the chart paper

Puiley Positioning Rod

(b) Enlarged View of Channel 1 Pulley (¢) Securing Wire of Pen Carriage

Fig. 6.3 Instailing Drive Wire, 12412
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M3 metric screw {five)

VNS

waa "y NG [

T
\\\\\\\\\\\\\\

Unscrew five indicated screws to allow cover remaoval.

7

Fig. 6.4 Removing Pen Section Cover

t eft Top Sieeve Piate

The top sieeve plate
can be removed by
toosing these screws

The screws for the right top sleeve located in corresponding positions on
right side.

Fig. 6.5 Removing Top Sleeve Plate, 1243
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Pulley for Channel 2 Puiley Positioning Rod
End of Wire {(under screw) uiley Fositioning

Start of Wire [knot) Beginning of the Wire Pufley for channel 3
Puitey Positicning Rg}d"\\ {a knot) Start of Wire (knot}
Puiley for Channei 1 1*\ “-\\ E\”d of the V\éire End of Wire
Putiey Posiitoning Rod \\ \  Split Groove \[screwed down) (under screw)
! \ \ :? \ \\ \ / Split Groove / Split Groove

\\ / \ \\_\\

Idier Idler
PUI;EVS PUIIeYS

Channel 1 Pen Channel 2 Pen Channet 3 Pen

(a) Drive Wire Routing
Puliey Positioning Rod

from Idler Pultey

?Dn’ve Wire

Wire Securing Plate
v
/ 2-1/4 turns

£ 2, of] Drive Wire

End of the Wire

] 4 44

e e S o

Pen Carriage

m | Beginning of the Wire to be fixed at a 50% positien
{ a knot) of the chart paper.
h .

Puiley

el

1.3/4 rurns b0 ldier Pulley

(b) Enlarged View of Channel 1 Pulley {c) Securing Wire of Pen Carriage

Fig. 6.6 Installing Drive Wire, 1243
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CALIBRATION

The full span voltage is adjusted by the manufacturer before shipment from the factory and will
normally not require readjustment. Readjustment will be necessary, however, when any of the
following parts are replaced:

(1) Potentiomerer or servo
(2) Amplifier or any part of the reference power circuit in the amplifier

NOTE:

Chart paper expands and contracts with temperature and humidity.
Therefore chart grid width should be checked against a steel scale prior to calibrations, and |

calibrations should be take any differences into account. i

|
|
|
|

Allow 30 minute warmup prior to calibration.

Procedure using internai calibration source:

A.  On muiti-range module, set RANGE 1o maximum sensitivity position,

B. Set MEAS/CHK/CAL. ro CHK.
Set pen to exactly zero on chart using POSITION control.

C. Set MEAS./CHK/CAL. to CAL.
Adjust pen to 100% on chart using CAL. control on rear panel of module.
VERNIER control, if present, must be full CW.

Procedure using external calibration source:

A. If multi-range module, set RANGE to maximum sensitivity position.

B. Set MEAS./CHK/CAL. to CHK.
Connect external source to input terminals.

C. Setexternal source 0.00 £ 05mV.
Adjust pen to exactly zero on chart using POSITION control.

D. Set external source to a value equivalent to full span £0.5%.
Adjust pen to exactly 100% on chart using CAL. control on rear panel of module.
VERNIER control, if present, must be full CW.

DAMPING

The best response to the input signal is obtained when damping 1s adjusted as shown in Fig. 6.7.
Readjustment of damping is normally not required. To check for proper damping, inject

a square wave input signal of 90% of full amplitude except in RTD module; in RTD module,
alternate MEAS /CHK/CAL. switch between CHK and CAL. to simulate square wave.

Adjust DAMP control for best response as shown in Fig. 6.7.
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Siight overshoot

Optimum Dampiing Insufficient Damiping Over Damping

<~ Direction of chart

Fig. 6.7 Damping Responses when Recording Square Wave Input Signal

MARKER

6.5

This adjustment is for altering amplitude of the marker which is superimposed on the trace.
This is adjustable within +7% of full scale.  The marker amplitude is adjusted to +3.5 £1% of
full scale at the factory and seldom requires readjustment.

LUBRICATION

6.6

Periodic oiling is essential to keep the recorder in good operating condition.

Oil the recorder once every 2 to 3 months, Be sure to wipe away any dust or foreign matter
prior to oiling.

The oiling points are as follows:

A. The rails of the recording pen.

B. The bearings of the chart paper bail,

C. The rotary shaft of the chart drive mechanism.

D.

Generally, over other moving parts at bearing points.
Under no circumstances oil any electric part.

INPUT MODULE REPLACEMENT

6.6.1

Removing Input Module, 12412

A. Raise pen cover.
B. Remove (completely) the securing screw for input module, (Refer to Fig. 6.8)

C. Carefully remove module by pulling in rearward direction.

6.6.2 Removing Input Modﬁle, 1243

A. Remove four screws and the pen section cover assembly. (Refer to Figs. 6.9 and 6.10)

B. Remove (completely) the securing screw for input module,
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C.

Carefully remove module by putling in rearward direction while wiggling module.

input Moduie {Channel 1}

Input Module {Channel 2)
Option Module

A input Module
Maunting Screws
{Small pan head screw
M3 X 05X 18}

B: Option Module
Mounting Screw )
{Small pan head screw  Serva Unit Mounting Board

M3 X 08X 15}

Fig. 6.8 Removing input Module, 12412

Small Truss Screws M3 X 0.5 % & (4 places)
o /\ =

¢/° ’°\-

/ 0.9

Loosen the abeve four screws to remove the pen section cover.

Fig. 6.9 Removing Pen Section Cover 1243
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Input Module Mounting Screw

Amp. Fixing Bar

Fig. 6.10 Removing Input Module, 1243
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7.1 INPUT CIRCUIT AND MODULATION-TYPE DC AMPLIFIER
7.1.1 Input Selection Switch
A, “MEAS.” position “
The signal connected to the input terminal is transmitted to the amplifier.
B. “CHK” position
The input signal is disconnected, and the zero position of the recording pen can be set.
The zero control is in series between the reference power supply (Er) and the ground, and
the slider is connected to the input of the DC servo amplifier,
C. “CAL.” position
The output of calibration power supply is transmitted to the input attenuator. This output
is equivalent to the maximum sensitivity range (ImV) of the muitirange input module and
is used for full scale calibration.
D. 1If the attenuator is set to the 1mV range, the zero position of the pen to the right
reference point of the chart paper, and if the input selection switch is set to the “CAL.”
position, the pen will move from the right reference point to the 100% posidon on the left
end.
7.1.2 Overvoltage Input Protection
If an overvoltage isapplied to the input terminal, the FET chopper can be damaged. To prevent
this possibility, a zener diode is connected in parallel to the filter circuit.
I a signal higher than the maximum allowable input voltage for the respective range isapplied,
it can result in damage to the zener diode and other circuits as well.  There is ao warranty against
such damage.
7.1.3 Attenuator (“"RANGE SWITCH™) ‘
In the multirange input module, 17 input ranges (ImV ~ 200V) can be selected by means of the
“RANGE" rotary switch.
The dividing of the input voitage is performed by a combination of resistors and the gain control
of the modulation-type DC amplifier.
The fixed 17-step ranges have been calibrated at the factory. _
if the fixed input range needs to be altered to adjust to the measuring signal, this can be accom-
plished by using the range vernier adjuster provided.
7.1.4 Circuit Description

A. The input signal connected to the input terminals “+” and '~ 7 will be transmitted to the
DC amplifier through the input selection switch in the “MEAS.” position, after going
through the attenuator and the filter circuit.

B. The FET chopper type DC amplifier is constantly switching output from the chopper
drive circuit which converts the incoming DC voitage input signal into 2 1kHz AC signal.
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C. This AC signal is amplified by a high gain AC coupled amplifier and transmitted to the FET
synchronous rectifier circuit where the signal is demodulated back into 2 DC voltage input
signal.  Then it is subjected to DC amplification.

D. The FET chopper and the integrator combined is called the modulation type DC amplifier.
To stabilize this system, the integrator output is fed back to the FET chopper through the
gain control circuit. At the same time, this outpur is transmitted to the input (summing
point) of the DC servo amplifier after the polarity selection circuit, the range vernier
“VERNIER" and the full span voltage calibrator.

7.2 SERVO SYSTEM

7.2.1 Range Vernier (“VERNIER") and Full Span Voltage Calibrator (“CAL.")
In order to adapt the amplitude of the input signals to the full scale of the chart, a range vernier
and a “CAL." calibrator for varying the fixed input range are provided between the output of the
modulation type DC amplifier and the summing point of the DC servo amplifier through the
polarity section circuit,

7.2.2  Damping Control (“"DAMP.”)
For accurate recording, a damping contro! is provided between the slider of the serve poten-
tiometer and the summing point of the DC servo amplifier.
By using this control, the step function input can be adjusted for critical damping.

7.2.3 Polarity Switch (“"POLARITY, +, -")
The integral amplifier output of the modulation type DC amplifier is connected to the summing
point of the DC servo amplifier through the polarity switch, the range vernier and the full span
voltage calibrator.
With the polarity switch set in the “+" position, the pen is set at the factory so that the pen
travels right to left when the input signal changes from zero to the positive potential. When the
switch 1s in the “~" position, the pen moves from left to right as the input signal increases.

7.2.4 Servo Motor Overload Protection Circuit

If an input voltage higher than the maximum input voltage for the attenuator is applied for

a prolonged time, it could result in damage to the servo motor.

To eliminate this possibility, a torque reduction circuit is provided between the DC servo amplifier
and the power amplifier. :

If an input voltage exceeding the full scale is applied for one second, this circuit will automatically
detect it and reduce the input voltage of the power amplifier below the maximum allowable
level to protect the servo motor.




7.2.5 Superimposed Event Marker Switch (“MARK.")

The “MARK.” switch output of the marker pulse generartor is fed to the summing point of the
servo amplifier through the opto coupler. Each time the “MARK."” switch is pressed, a pulse
will be output from the monostable pulse generator and transmitted to the summing point,

When the input of the DC servo amplifier is not at the saturation state, the “MARK.” pulse is
superimposed to the input signal, and this is reproduced on the chart paper by the recording

pen.

If a TTL “low” signal is applied to the external control connector pins 5 and 6 “MARK. SUPER”
on the remote control panel, the marker pulse will be actuated.

7.2.6  Reference Power Supply (“Er")"

The reference power supply that isused as a comparison for the changing input signal is one of
the most important circuits in the recorder. _
In this unit, the reference power supply is a stabilized voltage output, which is also more stabi-
lized within £50 ppm with a temperature compensating zener diode.

7.2.7 Circuit Deseription

A. The input signal transmitted from the modulation type DC amplifier to the Summing point
is compared with the reference power supply from the servo potentiometer through the
damping circuit,

B. If there 1s a difference between the two voltages, that difference will be amplified by the DC
servo amplifier and sent through the power amplifier to drive the DC servo motor.

C. The shaft of the servo motor is connected to the slider of the servo potentiometer and the
recording pen through the drive wire. Therefore, the movement of the servo motor shaft
is transferred to the slider of the servo potentiometer and the recording pen.

D.  If the voltage output of the servo potentiometer is larger than the DC voltage input signal,
- the servo motor circuit will work to lower the voltage output by driving the slider of the
servo potentiomerer until the difference is reduced 1o zero.

E. When the DC voltage input signal is equal to the voltage output of the servo potentiometer,
the input signal to the DC servo amplifier is zero and the servo motor drive circuit output is zero.

F.  This operation is continuous from the time when the DC voltage input signal level begins to
change till the change stops. The changes are recorded on the chart paper by the recording
pen. :

74
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A. To feed the chart paper, set the “DRIVE” switch at ON position. When the swicch is
rurned on, the indicator lamp provided on the left side of the “DRIVE" switch lights up.
When the chart paper is driven at a low speed, the indicator lamp may flicker.

That is due to the pulsed drive of the stepper motor and does not indicate trouble.

B. Ifa 0" signal (TTL level) is given to the external control connector pins 1 and 2 “CHART
DRIVE" on the remote controi panel, the chart drive function is actuated. To use this,

Regardless of where the chart speed selector switches are set, the chart paper can be fed out

The buffered output pulses of the oscillator circuit are transmitted to the mode selection Logic

A. The chart speed selector section is made up of a pulse driver circuit and two switches —
a speed selector and a units selector. The speed selector allows six different chart speeds
and the unit selector four different units. A combination of these two switches makes 24

B, When the chart paper is driven by an external signal, set the unit selector at “EXT.” position. -

Connect the signal to the external control connector pins, 3 and 4 “EXT. OSC.” terminals

In this case, the relationship between the number of pulses and the chart advance is 60

This indicator lamp has two functions. Oneisto indicate the chart drive condition as men-
tioned under “Chart drive switch”. The other is to blink when the chart paper is out.

This mechanism detects the end of the chart paper. Using the chart paper as an insulator, the
sensor completes a circuit and generates the signal when the chart paper runs out.

7.3 CHART DRIVE
7.3.1 Chart Drive Switch (“DRIVE™)
set the chart drive switch at OFF position.
7.3.2 Chart Drive Fast Forward Switch ("FAST")
at the speed of 60cm/min. by depressing the “FAST" switch.
then pulse motor directly from the “FAST” switch.
7.3.3 Chart Speed Selector (“SPEED™)
steps, or 23 speeds available.
on the remote control panel.
pulses/Imm.
73.4 Chart Drive Indicator Lamp (“'DRIVE™)
The indicator lamp is actuated by the alarm generator circuit,
7.3.5 Chart End Sensor Mechanism
7.3.6 Audio Alarm Buzzer

The end of the chart paper is also indicated by a flashing chart drive indicating lamp and an
alarm buzzer.



7.3.7

Servo Motor ON/OFF Relay

7.3.8

To prevent the wearing out of the pen tip, and staining the sprocket, this relay is actuated to cut
off the serve motor from the drive circuit when the chart paper has run out.

Circuit Description

A. The pulses for the chart drive circuitry are controlled by 2 600Hz tuning fork oscillator and
transmitted to the chart speed selector circuit through a buffer,

B. In the chart speed selector section, the pulse train is divided to a frequency proportional to
the chart speed set by the operator.

C. The pulse train is input to the pulse motor drive conversion circuit and converted into a
signal that drives the pulse motor.

7-6
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8.1

ORDERING INFORMATION

8.2

To order mechanical parts:

A,
B.

Find the part number of the required part by referring to the drawings.

Add the number after the two letters given in parentheses which are in the title of the
drawing.

For example, if the replacement part you need is in the drawing titled AM (Top View,
Mainframe, Models 1241 — 2) and its part number is 34, then the reference number is AM-34,
With this reference number, look up the part number and name of the part in the parts list.
In the above example, the Table 8.1 AM Part List at its Ref. No. AM-34 column shows:

Parts Number: 225D02-1821
Name : Pen holder

With AM-34 and the reference No., you can order the part from Soltec Corporation,
Your orders or inquiries should be addressed to

Customer Service Department
Soltec Corporation

11684 Pendieton Street

Sun Valley, California 91352
Phone: (213) 767-0044

Contact SOLTEC for additional parts requirements and information.

MECHANICAL DRAWINGS AND PARTS LIST

8-1
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| AM |SHEET 1 of 2]

Tabie 8.1 AM Top View, Mainframe Part List, 12412

Ref. No.

Part No.

AM-1

AM-2

AM-3

AM-4

AM-5

AM-6

AM-T
AM-8

AM-9

AM-10
AM-11
AM-12
AM-13
AM-14
AM-15
AM-16
AM-17
AM-18
AM-19
AM-20
AM-21
AM-22
AM-23
AM-24
AM-25
AM-26
AM-27
AM-29
AM-30
AM-31
AM-32
AM-33
AM-34
AM-35
AM-36
AM-37
AM-38
AM-39
AM-40
AM-41
AM-42
AM-43
AM-44
AM-45
AM-46

225D02-1121
225D02-1122
225D02-1123
225D02-1124

225D02-1125-01
2250202-1126-00

225D02-1131
225D02-1134
225D02-1735
225D02-1137
225D02-3274
225D02-1147
225D02-1185
225D02-1322
225D02-1323
225D02-1324
225D02-1325
225D02-1326
225D02-1327
225002-1330
225D02-1331
225D02-1338
225D02-1421
225D02-1422
225b02-1521
225D02-1522
225D02-1523
225D02-1621
225D02-1622
225D02-1624
225D02-1625
225D02-1628
225D02-1821
225D02-1827
225D02-1829
225D02-1830
225D02-1831
225D02-1832

225D03-00-1822

301-41-001
304-99-001-02
311-33-001 .
5103-18
PT-207

B-5

Description

Right Side Plate

Left Side Plate

Right External Side Plate
Left External Side Plate
Chart Guide Plate 1

Chart Guide Plate 2

Chart Base Plate

Right Sleeve Plate

Left Sleeve Plate

Sub-Panel 3

Sub-Panel for Left Rear Panel
Chart Base Plate Rotation Shaft
Base Plate Stopper Shaft
Intermediate Gear

Drum Gear

Fixing Plate for Pulse Motor
Intermediaze Gear Shaft
Arm Boss

Intermediate Gear Arm
Chart Free Lever

Chart Free Shaft

Chart Free Stopper
Mounting Plate for Servo Unit Assembly
Servo Motor Pulley (To be used only for 2 CH)
Drum Shaft

Drum Bearing

Drum Pressing Spring
Rewind Shafr Bearing
Rewind Shaft Bearing
Rewind Shaft

Rewind Holder

Rewind Wheel

Pen Holder

Pen Guide Shaft

Stopper for Pen Carriage
Pen Carriage

Side Plate 1

Side Plate 2

Pen Wire Fixing Plate 2
Chart Guide Roller A

Drum

Drum Shaft Bearing
Crescent Ring

Power Transformer

O Ring



Ref. No. Part No.

AM-47 K4-13Eh

AM-48 TB-300

AM-49 M-2022

AM-50 BNE-3

AM-51 225D02-1129-01
AM-52 225D02-1129-02
AM-53 225D02-1526
AM-54 225D02-3079
AM-58 PM-276

AM-59 SW-291

Description

AM SHEET 2 of 2]

Bearing

Collar Bushing

Power Switch

Power Indicator Lamp

-Exrernal Plate Cover 01

External Plate Cover 02
Sprocket Wheel

Recording Chart Reference Plate
Printed Circutt Board

Printed Circuit Board

8-3



Table 8.2 BM Top View, Mainframe Part List, 1243

Ref.No.  Part No. Description
BM-1 325D01-00-1128 Left Rear Sub-Panel
BM-2 325D01-00-1135-01 Chart Guide Plate 1
BM-3 325D01-00-1156 Right Rear Sub-Panel 56
BM-4 325D01-00-1159 Right Side Plate
BM-3 325D01-00-1160 Left Side Plate
BM-6 325D01-00-1421-01  Mounting Plate for Servo Unit Assembly
BM-7 325D01-00-1422 Bearing Mertal Fixture 1
BM-8 325D01-00-1423 Bearing Merai Fixture 2
BM-9 325D01-00-1825 Pen Carriage -
BM-10 325D01-00-1826 Pen Wire Fixing Plare
BM-11 325D01-00-1828 Pen Unir Side Plate, Lefr
BM-12 325D01-00-1829 Pen: Unit Side Plate, Right
BM-13 325D01-00-1830 Pen Guide Shaft
BM-14 325D01-00-1831 Stopper for Pen Carriage
BM-15 225D02-1123 Right External Side Plate
BM-16 225D02-1124 Left External Side Plate
BM-17 225D02-1126-00 Chart Guide Plate 2
BM-18 225D02-1129-01 External Plare Cover
BM-19 225D02-1129-02 External Plate Cover
BM-20 225D02-1131-00 Chart Base Plate
BM-21 225D02-1134 Right Sleeve Plate
BM-22 225D02-1143 Chart Pressing Roller
BM-23 223D02-1147 Chart Base Plate Rotation Shaft
BM-24 225D02-1185 Base Plate Stopper Shaft
BM-25 225D02-1322 Intermediate Gear
BM-26 225D02-1323 Drum Gear
BM-27 225D02-1325 Intermediate Gear Shafr

. BM-28 225D02-1326 Arm Boss :
BM-29 225D02-1327 Intermediate Gear Arm
BM-30 225D02-1330 Chart Free Lever
BM-31 225D02-1331 Chart Free Shaft
BM-32 225D02-1338 Chart Free Stopper
BM-33 225D02-1521 Drum Shaft.
BM-34 225D02-1522 Drum Bearing
BM-35 225D02-1523 Drum Pressing Spring
BM-36 225D02-1526 Sprocket Wheel
BM-37 225D02-1622 Rewind Shaft Bearing 2
BM-38 225D02-1624 Rewind Shaft
BM-39 225D02-1625 Rewind Holder
BM-40 225D02-1628 Rewind Wheel
BM-41 225D02-1135 Left Sleeve Plate
BM-43 301-41-001 Chart Guide Roller A
BM-44 304-99-001-02 Drum
BM-45 311-33-001 Drum Shaft Bearing
BM-46 314-33-001 Decorative Nut for Snap Switch
BM-47 5103-18 Crescent Ring
BM-48 PT-239 Power Transformer

8-4
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|BM | SHEET 2 of 2 |

Ref No.  PartNo. Description

BM-49 PT-240 Power Transformer

BM-50 P-6 O Ring

BM-51 K4-14Eh Bearing

BM-52 57-40240 Connector — Receptacle — 24 Pin
BM-53 DP-375 Hole Plug

BM-54 M-2022 Power Switch

BM-55 BNF-3 Power Indicator Lamp

BM-56 PM-276 Printed Circuit Board

BM-57 SW-291 Printed Circuit Board



Table 8.3 CM Rear View, Mainframe Part List, 1241—2

Ref. No. Part No.

CM-1 225D02-2851
CM-2 225D02-2854-02
CM-3 225D02-3273
CM-4 225D02-2861
CM-5 317-12-901-05
{CM-6 DKS-07-1

CM-7 §-17221-05
CM-8 57-40240

CM-9 SR-6N-4

Description

 [CM[SHEET Lof 1]

AMP Rear Panel
AMP Rear Blind Panel
Left Rear Panel

- Right Rear Panel

Type 2 Terminal, Metal

Cord Clamp

Fuse Holder _

Connector — Receptacle — 24 Pin
Cord Bushing. -

8-6



SECTION 9

ELECTRICAL SCHEMATICS AND PARTS




9.1 ORDERING INFORMATION

When you need an electrical replacement part, buy from commercial sources or order from
Soltec Corporation in the following procedure:

A. Find the number of the required part from the schematics or the board assemnbly diagrams.

B. Add the number after the two letters given in parentheses which are in the title of each
drawing.

C. For example, if the part you require is in AR Models 1241~2, Block Diagram Mainframe
Interconnections and the part number is C1, then its reference number is AR-C1.

With this reference number, find the number and rating from the parts list.
E. 1Inthe above example, Table 9.1 lists Ref. No. ARC1 as:

Part No.: DE7150FZ 103P

Rating:  Capacitor - 0.01uF -*'%% - 400V AC - Paper

F. If you buy this part from commercial sources, use the listed rating.

G. You can also order the part from Soltec Corporation at the address given below, giving the
part name, number and rating.

SOLTEC Corporation

Sol Vista Park

12977 Arrovo Street

San Fernando, CA 91340

(800) 423.2344, in CA (818) 365-0800
Fax (818) 365-7839

H. It should be noted that rating and specifications given in this parts list are typical ones and
equivalents with different parts numbers may be used'in the recorders.

%
=
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9.2 ELECTRICAL SCHEMATICS AND PARTS LIST

9.2.1 List of P.C. Board Assembly Component Location Drawings and Schematics -

Assembly Schematic

Ref. No. Title Drawing No. Diagram No,
AR Models 1241-2 Block Diagram Mainframe Interconnections - - 157101
BR Model 1243 Block Diagram Mainframe Interconnections .- - 157102
CR Motherboard, 1241-2 ... e e 157111 157112
DR Motherboard, 1243 oo e 157113 157114
ER Chart Drive, 1241-3 oot 157121 157122
AU MODULE A Attenuator, 1241-3 oo — 157131
BU MODULE B Attenuator, T241-3 oo - 157132
cu MODULE C Artenuator, 1241-3 o — 157133
DU MODULE D E & F Attenuator, 1241-3 o - 157134
EU MODULE 8 Attenuator, 1241-3 oo e - 157135
FU MODULE 8 Convertor, 1241-3 e 157136 157137
GU MODULE A, B,C, D, E, F & 8 Amplifier, 1241-3 .oooverinrnes 157138 157139
HU MODULE 1 Attenuator, 1241-3 oo — . 157141
IV MODULE 1 Bias Circuit, 1241-3 v 157142 157143
JU MODULE 2, 3, 4,5 & 6 Attenuator, 1241-3 i - 157144
KU MODULE 7 Attenuator, 12413 v - 157145
LU MODULE 1,2,3,4,5,6 & 7 Amplifier, 1241-3 o 157146 157147
MU MODULE 1 (Linearized) Attenuator, 1241-3 i — 157151
NU MODULE 1 (Linearized) Bias Circuit, 1241-3 oo 157152 157133
ou MODULE 2, 3,4, 5, 6 & 7 (Linearized) Attenuator, 1241-3 . - 157154
PU MODULE 1, 2,3.4,5, 6 & 7 (Linearized) Amplifier, 1241- 3 157155 157156
AO OFTION 1 Chart Tg_ke-upﬁ 1241-3 e e -~ 157201
BO1 OPTION 2 Event Marker, 1241-2 oo [ 157211 157212
BO2 OPTION 2 Event Marker, 1243 v Refer to 157211 157213
CO OPTION 3 Electric Pen Lift, 1241-2 e 157221 157222
DO OPTION 4 Electric Pen Lift, 1243 v SPTR 157223 157224
EO OPTION 5 Electronic Limit Switch, 1241 v 157231 157232
FO OPTION 6 Electronic Limit Switch, 1242 oo e 157233 157234
GO OPTION 7 Electronic Limit Switch, 1243 oo 157235 157236
"HO- OPTION 10 Synchronizer, 1242 oo 157241 157242
10 OPTION 11 Synchronizer Interconnections, 1243 ----------------- - 157243
OPTION 11 Synchronizer, 1243 oo 157244 157245
JO OPTION 12 Retransmitting Potentiometer Qutput  «ooooovveee - - 157251

9-2
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REVISIONS

1
Syl CESCRIPTION IDATEICHKDIAPPR
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K24
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R32
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Ri2
R4
LS—274

RZ6 4 RG
e AP e i AP
£ -] R25 £ B R5
S22 b A 52 —AAA
R27
AN L
-
o »
R3G RI6
o s AP e o SV P
M R35 - R 15
v e o Y VAR
R37 R17
AW e AR s
R38 0 Rig
AN N AN ::
0
—p 225 — 3l

1657233

REV

541 542 $43 544

@ @ @

R4 R42 R4G3 R a4
P L§-275
@ NOTE: 1. REFER TO SCHEMATIC NO. 157234 (a). TITLE p———
h FO Assembly S?,L?;E ,.,_\..1
& - OPTIONG . —— ‘
. 1E|2?4C2tromc Limit Switch, 157233
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NOTE:

] REVISIONS

Sl DESCRIPTION

IDATEICHKD]APPR

S6
R4 _ S8
R3  ~—fil— _
c1 4 R8
TD s1 | ps2 o M A
—AAA R7
L5-383
157235
REV

1. REFER TO SCHEMATIC NO. 157236. TITLE
GO Assembly
CPTION 7

Electronic Limit Switch,
1243

157235
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REVISIONS

i
[svmi] DESCRIPTION

IDATEICHKDIAPPR
__________________________________________ .
|
|
! t
f
57 !
LM30TAN o s10 L :
MV 5024 o MV-5024 I
i
. g 12
@ i
Jiu3
! 52 - }7"( 4 13 j_ Limit Switch
! 1/2 TLOB2CP 2 v b 2 | Output Connactor
i RG 1
| 8K TLPBAZ :
|
5 : 5 14 4
! ! 54 2 4 3
! f 25C1815Y 1.,( ;
' A3 S3 1 LA 4
' NS 151588 S5 i
[}
| 5.1M 572 R10 & TLPE32 |
I 0 O 1.8K ]
i 52 t
| 3 V2 Tuosece !
: R7 2.2K 2SAT015Y |
BT 57 t ;
I .
| LEFT o o 151588 !
& !
i !
1 PB1 ;
b o e i
157236
HEV
NOTE: UNLESS OTHERWISE SPECIFIED. THLE
1. ALL RESISTORS ARE IN OHMS, 1/4W. o
2. THIS CIRCUIT INCLUDED INTO THE INPUT GO gcphj?%aé‘% Dia.

MODULE FOR THE 3 PEN RECORDER.
3. REFER TO ASSEMBLY NO. 157235,

Electronic Limit Switch,
1243

157236
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OPTION 11
Synchronizer,
1243
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REMOTE CONTROL

POT. QUTPUT CONNECTOR

o T J1 e—————
i
1
139 1 L
CH1 140~ 9 R1 5K
3
150 3 R
Linked with CHZ SERVO POTENTIOMETER
160~ 42 Falla '
]
2
CH2 180 2 3= SR 2 5K
ngC 3 2 R
Linked with CH3 SERVO POTENTIOMETER
sele J3 [ ————-
!y
1210 1 i L
CH3 9., 7 |t >ag 5K
h30 3 31 g
240
| 157251
REY
J101
JO TITLE Schematic Dia.
OPTION 12
Retransmitting
Potentiometer -E 57251

T AEVISIONS
[5¥Ha] BDESCRIPTION  |DATEICHKDIAPPR

Linked with CH1 SERVO POTENTIOMETER

Output




9.2.2 Parts List

Table No. Ref. No. Title

9.1 AR Models 1241-2 Mainframe Interconnections Parts List

92 BR Model 1243 Mainframe Interconnections Parts List

9.3 CR Motherboard Parts List '

9.4 DR Motherboard Parts List

9.5 ER Chart Drive Parts List

9.6.1 AU MODULE A Attenuator Component Variation List

9.6.2 AU MODULE A Arrenuator Parts List

9.7 BU MODULE B Attenuator Parts List

9.8.1 Cu MODULE C Attenuator Component Variation List

982 Ccu MODULE C Artenuator Parts List

291 DU MODULE D E & F Attenuator Component Variation List

992 DU MODULE D, E & F Attenuator Parts List

9.10 EU MODULE 8 Attenuator Parts List

9.11 FU MODULE 8 Convertor Parts List

9.12.1 GU MODULE A, B,C, D, E, F & 8 Amplifier Component Variation List

9.12.2 GU MODULE A, B,C,D, E, F & 8 Amplifier Parts List

9.13 HU MODULE 1 Arttenuator Parts List

9.14 v MODULE 1 Bias Circuit Parts List

9.15 Ju MODULE 2, 3, 4, 5 & 6 Atrenuator Parts List

9.16 KU MODULE 7 Attenuator Parts List

9.17.1 LU MODULE 1, 2, 3, 4, 5, 6 & 7 Amplifier Component Variation List

9.17.2 LU MODULE 1, 2, 3,4, 5, 6 & 7 Amplifier Parts List

9.18 MU MODULE 1 (Linearized) Attenuator Parts List

9.19 NU MODULE 1 (Linearized) Bias Circuit Parts List

9.20 Qu MODULE 2, 3,4, 5, 6 & 7 (Linearized) Attenuator Parts List

9.21.1 PU ?/}ODULE 1,2,3,4,5, 6 & 7 (Lineanized) Amplifier Component Variation
18t

9.21.2 PU MODULE 1,2, 3, 4,5, 6 & 7 (Linearized) Amplifier Parts List

9.22 AO OPTION 1 Chart Take-up Parts List

9.23 BO1 OPTION 2 Event Marker Parts List, 1241-2

9.24 BO2 OPTION 2 Event Marker Parts List, 1243

9.25 Cco OPTION 3 Electric Pen Lift Parts List

9.26 DO OPTION 4 Electric Pen Lift Parts List

9,27 EC OPTION 5 Electronic Limit Switch Parts List

9.28 FO OPTION 6 Electronic Limit Switch Parts List

9.29 GO OPTION 7 Electronic Limit Switch Parts List

9.30 HO OPTION 10 Synchronizer Parts List

9.31 10 OPTION 11 Synchronizer Parts List -

932 JO OPTION 12 Retransmitting Potentiometer Qutput



Table 9.1 AR Models 1241-2 Mainframe Interconnections Parts List

(AR SHEET 1of1 |

Ref. No. Part No. Description
AR-R2 NAS 1/4) 47K Resistor - 47K - £5% - 1/4W - Carbon Film
AR-C1 DE7150FZ 103P Capacitor - 0.01uF - *1%% - 400V AC - Paper
AR-C2 DE7090B 102K Capacitor - 0.001uF - £10% - 400V AC - Paper
AR-C3 DE7090B 102K Capacitor - 0.001uF - £10% - 400V AC - Paper
AR-SWi  M-2022 Toggie Switch
AR-M2 KP4M18G 1/24 Stepper Motor
AR-TI PT-207 Power Transformer
AR-J1 1625-6P-1 Connector - Plug - 6 Pin
1625-6R Connector - Receptacle - 6 Pin
AR-J2 iL-10P-S3FP2 Connector - Receptacle - 10 Pin
TL-10S-S3L Connector - Plug - 10 Pin
AR-]3 iL-10P-S3FP2 Connector - Receptacle - 10 Pin
: IL-10S-53L Connector - Plug - 10 Pin
AR-J4 1L-6P-S3FP2 Connector - Receptacle - 6 Pin
IL-65-S3L. Connector - Plug - 6 Pin
AR-]S IL-3P-S3FP2 Connector - Receptacle - 3 Pin
IL-35-S3L Connector - Plug - 3 Pin
AR-J6 1L-10P-S3FP2 Connector - Receptacle - 10 Pin
1L-108-S3L Connector - Plug - 10 Pin
AR-J12 MIL.-3182 T Terminal - 3 Pin
AR-J101  317-12-901-03 Type 2 Terminal - Metal
AR-J102  57-40240 Connector - Receptacle - 24 Pin
AR-J201  3250-018-098 Connector - Receptacle - 18 Pin
“AR-J202  3250-018-098 Connector - Receptacle - 18 Pin
AR-J203  3250-018-098 Connector - Receptacie - 18 Pin
~ AR-F1 F7077 Fuse Holder
AR-PL1 BNF-3 Indicator Lamp
AR-R1 P-136 5K Potentiometer - 5K§2
AR-M1 D1.30S-009 Servo Motor
AR-PBl  MB-278 Motherboard Assembly
AR-PB2 PM-276 Chart Drive P.C. Board Assembly
AR-PB3  SW-291 Chart Paper End Sensor P.C. Board Assembly
AR-PB4 L-281 By-Pass Capacitor P.C. Board Assembly

94

e

b
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Table 9.2 BR  Model 1243 Mainframe Interconnections Parts List

Ref. No. Part No. Description
BR-R2 NAS 1/4] 47K Resistor - 47K - £5% - 1/4W - Carbon Film
BR-C1 DE7150FZ 103P Capacitor - 0.01uF - 1% % - 400V AC - Paper
BR-C2 DE7090B 102K Capacitor - 0.001uF - £10% - 400V AC - Paper
BR-C3 DE7090B 102K Capacitor - 0.001uF - £10% - 400V AC - Paper
BR-SW1 M-2022 Toggle Switch
BR-M2 KP4M18G 1/24 Stepper Motor
BR-T1 PT-239 Power Transformer
BR-T2 PT-240 Power Transformer
BR-]1 1625-6P-1 Connector - Plug - 6 Pin
_ 1625-6R Connector - Receptacle - 6 Pin
BR-J2 IL-10P-S3FP2 Connector - Receptacle -10 Pin
HL-108-S3L Connecror - Plug - 10 Pin
BR-J3 IL-3P-S3FP2 Connector - Receptacle - 3 Pin
I1.-35-S31L Connector - Plug - 3 Pin
BR-}J4 IL-6P-S3FP2 Connector - Receptacle - 6 Pin
1L-65-53L Connector - Plug - 6 Pin
BR-]5 1L-3P-S3FP2 Connector - Receptacle - 3 Pin
FL-35-53L Connector - Plug - 3 Pin
BR-J6 IL-10P-S3FP2 Connector - Receptacle - 10 Pin
IL-108-S3L Connector - Plug - 10 Pin
BR-J7 IL-6P-S3FP2 Connector - Receptacle - 6 Pin
IL-65-53L Connector - Plug - 6 Pin
BR-J1s ML-3182 T Terminal - 3 Pin
BR-J101  317-12-901-05 Type 2 Terminal - Metal
BR-}102  57-40240 Connector - Receptacie - 24 Pin
BR-j103 3250-018-098 Connector - Receptacle - 18 Pin
BR-J104  3250-018-098 Connector - Receptacle - 18 Pin
BR-J203  3250-018-098 Connector - Receptacle - 18 Pin
BR-F1 F 7077 Fuse Holder
BR-PL1 BNF-3 Indicator Lamp
BR-R1 P-136 5K Potentiometer - SK§2
BR-M1 DL30S-009 Servo Motor
BR-PB1 MB-310 Motherboard Assembly
BR-PB2 PM-276 Chart Drive P.C. Board Assembly
BR-PB3 SW-291 Chart Paper End Sensor P.C. Board Assembly
BR-PB4 L-281 By-Pass Capacitor P.C. Board Assembly

|BR[SHEET 1 of 1 |




Description

Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 470K - £5% - 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 100 - 5% - 1/4W - Carbon Film
Resistor - 100 - £5% - 1/4W - Carbon Film
-430 - £5% - 1/2W - Carbon Film
Resistor - 4, 7K - +5% - 1/4W - Carbon Film
Resistor - 10K - #5% - 1/4W - Carbon Film
Resistor - 33K - £5% - 1/4W - Carbon Film
Resistor - 4 7K - 5% - 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 10K -~ £5% - 1/4W - Carbon Film
Resistor - 150 - £5% - 1/4W - Carbon Film
Resistor - Variable - 200K

Resistor - 4. 7K - 5% - 1/4W - Carbon Film .
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 4.7K - £5% - 1/4W- Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 15K - £5% - 1/4W - Carbon Film
Resistor - 6.8K - 5% - 1/4W - Carbon Film
68K - £5% - 1/4W - Carbon Film
Resistor - 150K - 5% - 1/4W - Carbon Film
Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 1.5K - £5% - 1/4W - Carbon Film
Resistor - 33K - £5% - 1/4W - Carbon Film
Resistor - 4,7K - £5% - 1/4W - Carbon Film
Resistor = 47K - +5% - 1/4W - Carbon Film
Resistor - 10K - 5% - 1/4W -Carbon Film
Resistor - 1.5K - +5% - 1/4W - Carbon Film
Capacitor - 0.01uF - #20% - 50V.- Polyester
Capacitor - 10uF - *30%-25V - Electrolytic
Capacitor - 3 3uF - *13% - 50V - Electrolytic
Capacitor - 2.2uF - *73% - 25V - Electrolytic
Capacitor - 2.2uF - *73% - 25V - Electrolytic
Capacitor - 100uF - *39% - 25V - Electrolytic
Capacitor- 470uF-*{8% - 25V - Electrolytic
Capacitor - 0.0047uF - £20% - SOV - Polyester
Capacitor - 1uF - *14% - 50V - Electrolytic
Capacitor - 3.3uF - <73% - 50V - Electrolytic
Capacitor - 0.022uF - £20% - 50V - Polyester
Capacitor - 2.2uF - *713% - 25V - Electrolytic

Table 9.3 CR Motherboard Parts List
Ref. No. Part No.

CR-R1 NAS 1/4} 10K
CR-R2 - NAS 1/4] 470K
CR-R3 NAS 1/4] 47K
CR-R4 NAS 1/4] 47K
CR-R5 NAS 1741 100
CR-R6 NAS 147 100
CR-R7 HES 1/21 430 Resistor
CR-R8 NAS 1/4]1 47K
CR-R9 NAS 1/4] 10K
CR-R10 NAS 1/4] 33K
CR-R11 NAS 1/41 4 7K
CR-R12 NAS 1/4] 47K
CR-R13 NAS 1/4] 10K
CR-R14 NAS 1/4] 150
CR-R13 RGP 102 200K
CR-R16 NAS 1/41 47K
CR-R17 NAS 1/4] 47K
CR-R18  NAS 1/4] 47K
CR-R19 NAS 1/4] 47K
CR-R2Z0 NAS 1/4] 15K
CR-R21 NAS 1/4] 6.8K
CR-R22 NAS 1/4] 68K Resistor -
CR-R23 NAS 1/4] 150K
CR-R24 NAS 1/4] 10K
CR-R25 NAS 1/41 15K
CR-R26 Jumper

CR-R27 NAS 1/4] 33K
CR-R28 NAS 1/4] 47K
CR-R29 NAS 1/4] 47K
CR-R38 NAS 1/4] 10K
CR-R39 NAS 1/4] 1 5K
CR-C1 DEP(M) 0.01MF
CR-C2 CEQ4W 10MF
CR-C3 CEQ4W 3.3MF
CR-C4 CEO4W 2 2MF B P,
CR-C53 CEO4W 2. 2MF BP.
CR-C6 CEO2W 100MF
CR-C7 CEG2W 470MF
CR-C9 DEP(M) 0.0047MF
CR-C10 CEQ4W IMF
CR-C11 CEO4W 3 3MF
CR-C12 DEP(M) 0.022MF
CR-C13 CEQ4W 2.2MF
CR-C17 DEP{M) 0.01MF

Capacitor - 0.01uF - £20% - 50V - Polyester

| CRISHEET 1 of 2 |




|CR|SHEET 2 of 2 |

Ref. No.  Part No. Description _
CR-C18 DEP(M) 0.047MF Capacitor - 0.047uF - £20% - 50V - Polyester
CR-C19 DEP(M) 0.047MF Capacitor - 0.047uF - 220% - S0V - Polyester
CR-51 H8D-1200 Integrated Circuit
CR-52 25C1815Y Transistor
CR-S3 MC14017BCP Integrated Circuit
CR-54 MC14075BCP Integrated Circuit
CR-S5 MC14075BCP Integrated Circuit
CR-S6 MC1i416 '
(ULN2004AN) Integrated Circuit
CR-S87 10D2 Diode
CR-$8 1002 Diode
CR-5¢9 10D2 Diode
CR-S10 10D2 Diode
CR-§i1 0527.5 Zener Diode
CR-S13 151588 Diode
CR-S14 151588 Diode
CR-515 151588 Diode
CR-516 25C1815Y Transistor
CR-817 151588 Diode
CR-518 151588  Diode
CR-519 151588 Diode
CR-520 25C1815Y Transistor
CR-S21.  MC14011BCP Integrated Circuit
CR-522 151588 Diode
CR-523 MC14011BCP Integrated Circuit
CR-S24 MC14011BCP Integrated Circuit
CR-S25 MC14572BCP Integrated Circuit
CR-526 25C18135Y Transistor
CR-527 1S1588 Diode
CR-528 05725.1X Zener Diode
CR-540 151588 Diode
CR-541 151588 Diode
CR-S42 25C1815Y Transistor
CR-543 25C1815Y Transistor
CR-S44 151588 Diode
CR-OSC1 EMF-GC800 Micro Tuning Fork - 600Hz
CR-SW1 G2v2l 12v Relay
CR-BZ1 KBS-27DB-3A Piezo-Buzzer
CR-J2 IL-10P-S3FP2 Connector - Receptacle - 10 Pin
CR-J3 IL-10P-S3FP2 Connector - Receptacle - 10 Pin
CR-]4 [L-6P-S3FP2 Connector - Receptacie - 6 Pin
CR-J5 IL-3P-S3FP2 Connector - Recepracle - 3 Pin
CR-J6 [L-10P-S3FP2 Connector - Receptacle - 10 Pin
CR-J201 3250-018-098 Connector - Receptacle - 18 Pin
CR-J202  3250-018-098 Connector - Receptacle - 18 Pin
CR-J203  3250-018-098 Connector - Receptacle - 18 Pin
CR-PB1 MB-278 Motherboard Assembly
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Table 9.4 DR  Motherboard Parts List

Ref. No.
DR-R1}
DR-R2
PR-R3
DR-R4
DR-R3
DR-R&
DR-R7
DR-R8 .
DR-R9
DR-R10
DR-R11
DR-R12
DR-R13
DR-R14
DR-R15
DR-R16
DR-R17
DR-R18
DR-R19
DR-R20
DR-R21
DR-R22
DR-R23
DR-R24

DR-R25

DR-R28
DR-R27
DR-R28
DR-R29
DR-R40
DR-R41
DR-C1
DR-C2
DR-C3
DR-C4
DBR-CS5
DR-Cé
DR-C7
DR-C9
DR-C10
CR-C11
DR-C12
DR-C13

Part No.

NAS 1/4} 10K
NAS 1/4) 470K
NAS 1/4] 47K
NAS 1/4] 47K
NAS 1/4] 100
NAS 1/4] 100
HES 1/2] 430
NAS 1/4] 47K
NAS 1/4} 10K
NAS 1/4) 33K
NAS 1/4] 47K
NAS 1/4] 47K -
NAS 1/4] 10K
NAS 1/4] 150
RGP 102 200K
NAS 1/4] 4 7K
NAS 1/4] 47K
NAS 1/4] 4 7K
NAS 1/4] 47K
NAS 1/4] 15K
NAS 1/4] 6 8K
NAS 1/4] 68K
NAS 1/4] 150K
NAS 1/4] 10K
NAS 1/4] 15K
Jumper

NAS 1/4] 33K
NAS 1/4] 47K
NAS 1/4] 47K
NAS 1/4] 10K
NAS 1/4] 1.5K
DEP(M) 0.01MF
CEO4W 10MF
CEQ4W 3 3MF
CE04W 22MF B P.
CEO04W 2.2MF B.P.
CEO0ZW 100MF
CEQ2W 470MF
DEP(M) 0.0047MF
CEO4W IMF
CEO4W 3.3MF
DEP(M) 0.022MF
CEO4W 2 2MF B.P.

Description

|DRISHEET 1 of 3 |

Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 470K - 5% - 1/4W - Carbon Film
Resistor - 47K - 5% . 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 100 - £5% - 1/4W - Carbon Film
Resistor - 100 - +5% - 1/4W - Carbon Film
Resistor - 430 - £5% - 1/2W - Carbon Film
Resistor - 4.7K - 5% - 1/4W - Carbon Film
Resistor - 10K - £5% - 1/4W- Carbon Film
Resistor - 33K - 5% - 1/4W - Carbon Film
Resistor - 4 7K - £5% - 1/4W - Carbon Film
Resistor -4 7K - 5% - 1/4W - Carbon Film
Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 150 - +5% - 1/4W - Carbon Film
Resistor - Variable - 200K

Resistor -4 7K - £5% - 174w -Carbon Film
Resistor - 47K - £5% - 174w - Carbon Film
Resistor - 47K - 5% - 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Film
Resistor - 15K - £5% - 1/4W - Carbon Film
Resistor - 6.8K - £5% - 1/4W - Carbon Fim
Resistor - 68K - £5% - 1/4W - Carbon Film
Resistor - 150K - 5% - 1/4W . Carbon Film
Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 1 5K - 5% - 1/4W . Carbon Film

Resistor - 33K - £5% - 1/4W - Carbon Film
Resistor - 4.7K - £5% - 1/4W - Carbon Film
Resistor - 47K - £5% - 1/4W - Carbon Fiim
Resistor - 10K - £5% - 1/4W - Carbon Film
Resistor - 1.5K - £5% - 1/4W - Carbon Film
Capacitor - 0.01uF - £20% - 50V - Polyester
Capacitor - 10uF - +50% - 25V - Electrolytic
Capacitor - 3.3uF - *13% - 50V - Electrolytic
Capacitor - 2.2uF - *13% - 25V - Electrolytic
Capacitor - 2. 2uF - 3% - 25V . Electrolytic
Capacitor - 100uF - 2§3% - 25V - Electrolytic
Capacitor - 470uF - {8 % - 25V - Electrolytic
Capacitor - 0.0047uF - £20% - 50V - Polyester
Capacitor - 1uF - 3% - 50V - Electrolytic
Capacitor - 3.3uF - +730, - 50V - Electrolytic
Capacitor - 0.022uF - £20% - 50V - Polyester
Capacitor - 2.2uF - 5% - 25V - Electrolytic
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IDR [SHEET 2 of 3 |

Description

Ref. No. Part No,
DR-C17  DEP(M) 0.01IMF Capacitor - 0.01pF - £20% - 50V - Polyester
DR-C18. DEP{M) 0.047MF Capacitor - 0.047uF - £20% - 50V - Polyester
DR-C19 DEP(M) 0.047MF Capacitor - 0.047uF - £20% - 50V - Polyester
DR-S1 H8D-1200 Intégrated Circuit
DR-S2 25C1815Y Transistor
DR-S3 MC14017BCP Integrared Circuit
DR-S4  MCI14075BCP or
CD4075BE Integrated Circuit
DR-S5 MC14075BCP or
CD4075BE Integrated Circuit
DR-S6 MC1416
(ULN2004AN) Integrated Circuit
DR-S7 10D2 Diode
DR-S8 10D2 Diode
DR-59 10D2 Diode
DR-§10 10D2 Diode
DR-S11 0527.5 Zener Diode
DR-S12 151588 Diode
DR-513 151588 Diode
DR-514 151588 Diode
DR-515 151588 : Diode
DR-516 25C1815Y Transistor
DR-§17 151588 Diode
DR-S18 151588 Diode
. DR-§19 151588 Diode
DR-520 28C1815Y Transistor
DR-521 MC14011BCP Integrated Circuit
DR-§22 151588 Diode
DR-523 MC14011BCP Integrated Circuit
DR-524 MC14011BCP Integrated Circuit
DR-825 MC14572BCP Integrated Circuit .
DR-526 25C1815Y Transistor
DR-527 151588 Diode
DR-528 25C1815Y Transistor
DR-542 151588 Diode
DR-543 151588 Diode
DR-544 151588 Diode
DR-545 25C1815Y Transistor
DR-546 25C1815Y Transistor
DR-547 05Z5.1X Zener Diode
DR-OSCI EMF-GC600 Micro Tuning Fork - 600Hz
DR-5W1 LZN4-1020B 12V Relay
DR-BZ1 KBS-27DB-3A Piezo-Buzzer .
DR-]2 1L-10P-S3FP2 Connector - Receptacle - 10 Pin
DR-}3 IL-3P-S3FP2 Connector - Receptacle - 3 Pin
DR-J4 [L-6P-S3FP2 Connector - Receptacle - 6 Pin
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 DR[SHEET 3 of 3 |

PM-276

Ref. No. - Part No. Description

DR-J5 [L-3P-S3FP2 Connector - Receptacle - 3 Pin

DR-]J6 IL-10P-S3FP2 Connector - Receptacie - 10 Pin

DR-J7 [L-6P-S3FP2 Connector - Receptacle - 6 Pin

DR-J201 3250-018-098 Connector - Receptacle - 18 Pin

DR-J202  3250-018-098° Connector - Receptacie - 18 Pin

DR-J203  3250-018-098 Connector - Receptacle - 18 Pin

DR-PB1 MB-310 Motherboard Assembly

[ER[SHEET 1 of 1 |

Table 9.5 ER  Chart Drive Parts List

Ref. No. Part No. Description :

ER-R1 NAS 1/4] 47K Resistor - 47K - £5% - 1/4W - Carbon Film
T ER-R2 NAS 1/4] 47K Resistor - 47K - £5% - 1/4W - Carbon Film

ER-R3 HES 1/2] 680 Resistor - 680 - £5% - 1/2W - Carbon Film

ER-C1 DEP(M) 0.047MF Capacitor - 0.047uF - £20% - 50V - Polyester

ER-51 MC14017BCP Integrated Circuit

ER-52 MC14520BCP Integrated Circuit

ER-S3 MC14518BCP Integrated Circuit

ER-54 MC14566BCP Integrated Circuit

ER-S5 MC14011BCP Integrated Circuit

ER-SW1 85322Q Push-Button Switch

ER-SW2 ~ DVSW1-6 Slide Switch

ER-SW3 DVSW 1-6 Slide Switch

ER-SW4  8532ZQ Push-Button Switch

ER-SW5 . 71015D9V30B Toggle Switch

ER-PL1 MV-5024 L.ED.

ER-PB1 Chart Drive P.C. Board Assembly
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Table 9.6.1 AU MODULE A Attenuator Compenent Variation List

“ Ref No. Part No. Description

| AU | SHEET 1 of 1 |

Meas. Range: 1, 2, 5, 10, 20 or 50mV
AU-R1 Jumper

AU-R2 NOT REQUIRED

Meas. Range: 100, 200, 500mV, 1, 2 or 5V

AU-R1 RNOZE-2H-994G Resistor - 990K - £2% - 1/2W - Mertal Film
AU-R2 RN92E-2B-103G Resistor - 10K - #2% - 1/8W - Mertal Film

Meas. Range: 10, 20, 50, 100 or 200V
AU-R1 RNG2E-2H-105G Resistor - 1M - £2% - 1/2W - Metal Film
AU-R2 RNG2E-2B-101G Resistor - 100 - 2% - 1/8W - Metal Film .

Table 9.6.2 AU MODULE A Attenuator Parts List

Ref. No. Part No. Description

AU-R1 Refer to Table 9.6.1

AU-R2 Refer to Table 9.6.1

AU-R3 P-182 with Switch 20K Resistor - Variable - 20K
AU-R4 P-i16 5K Resistor - Variable - 5K
AU-SW1 M-2020 Toggle Switch

AU-J101  317-12-901-0t Type 2 Terminal - Red
AU-1102  317-12-901-02 Type 2 Terminal - Black
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Table 9.7 BU MODULE B Arttenuator Parts List

Ref. No.

Part No.

Description

| BU[SHEET 1 0f 1 |

BU-R1
BU-R2
BU-R3
BU-R4
BU-RS
BU-R6
BU-R7
BU-R8
BU-R9
BU-R10
BU-R11
BU-R12
BU-R13
BU-SW1
BU-SW2
BU-J101
BU-J102
BU-PB1

RN92E-2H-994B
RNO2E-2B-992A
RN92E-2B-101A
RE35YQ-4 7KF
RE35YQ-10KF
RNO2E-2E-204B
RN92E-2E-124B
RN92E-2B-403B
RN92E-2B-203B
RN92E-2B-123B
RN92E-2B-782A
P-182 20K

P-116 5K
M-2020
853-30-005
317-12-901-01
317-12-901-02
A-280

Resistor - 990K - £0.1% - 1/2W - Metal Film
Resistor - 99K - £0.05% - 1/8W - Meral Film
Resistor - 100 - £0.05% - 1/8W - Metal Film
Resistor - 47K - £1% - 1/4W - Metal Film
Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 200K - £0.1% - 1/4W - Metal Film
Resistor - 120K - +0.1% - 1/4W - Metal Film
Resistor - 40K - £0.1% - 1/8W - Metal Film
Resistor - 20K - +0.1% - 1/8W - Metal Film
Resistor - 12K - £0.1% - 1/8W - Metal Film
Resistor - 7.8K - £0.05% - 1/8W - Metal Film
Resistor - Variable - 20K

Resistor - Variable - 5K

Toggle Switch

Rotary Switch

Type 2 Terminal - Red

- Type 2 Terminal - Black

AMP P.C. Board Assembly

Table 9.8.1 CU MODULE C Attenuator Component Variation List

Ref. No.

Part No.

Description

| CU{SHEET 1 of 1 |

Meas. Range: 1, 2, 5, 10, 20 or S0uA

CU-R1

RN9ZE-2B-102G

Resistor - 1K ~ 2% - 1/8W - Metal Fiim

Meas. Range: 100, 200, 500uA, 1, 2 or 5SmA

CU-R1

RNQ2E-2B-100G

Resistor - 10 - £2% - 1/8W - Metal Film

Meas. Range: 10, 20, 50, 100, 200 or 500mA

CU-R1

701-00-001

Resistor - 0.1 - +0.1% - 0,15W - Wire Wound

Table 9.8.2 CU MODULE C Attenuator Parts List

Ref. No. Part No., Description

CU-R1 Refer to Table 9.8.1 :

CU-R2 P-182 with Switch 20K Resistor - Variable - 20K
CU-R3 P-116 53K Resistor - Variable - 5K
CU-J101  317-12-901-01 Type 2 Terminal - Red
CU-J102 317-12-901-02 Type 2 Terminal - Black
CU-SW1 M-2020 Toggle Switch

CuU-pB1 IA-280 AMP P .C. Board Assembly
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| DU|SHEET 1 of 1 |

Table 9.9.1 DU MODULE D, E & F Attenuator Component Variation List

Ref. No, Part No. Description
MODULE D:

DU-R1 RNG2E-2B-102G Resistor - 1K - +2% - 1/8W - Metal Film
MODULE E: ‘

DU-R1 RN92E-2B-100G Resistor - 10 - £2% - 1/8W - Metal Film
MODULE F:

DU-R1 701-00-001 Resistor - 0.1 - 20.1% - 0.15W - Wire Wound

Table 9.5.2 DU MODULE D, E & F Attenuaror Pargs List

Ref. No.  Part No. Description

DU-R1 Refer to Table 9.9.1

DU-R2 RN92E-2E-204B Resistor - 200K - £0.1% - 1/4W - Metal Film
DU-R3 RN92E-2E-124B Resistor - 120K - 20.1% - 1/4W - Metal Film
DU-R4 RN92E-2B-4038 ~ Resistor - 40K - 0.1% - 1/8W - Metal Film
DU-RS RN92E-2B-203B Resistor - 20K - 20.1% - 1/8W - Meral Film
DU-Ré RNO2E-2B-123B Resistor - 12K - £0.1% - 1/8W - Metal Film
DU-R7 RNO2E-2B-782A Resistor - 7.8K - +0.05% - 1/8W - Metal Film
DU-R8 P-182 with Switch 20K Resistor - Variable - 20K

DU-R9 P-116 5K Resistor - Variable - 5K

DU-SW1 M-2020
DU-SW2 RS-400NB 1-1-6
buU-jiot - 317-12-901-01
buU-J162 317-12-501-02
DU-PB1 1A-280

Toggle Switch

Rotary Switch

Type 2 Terminal - Red
Type 2 Terminal - Black
AMP P.C. Board Assembly

|EU[SHEET 1 of 1 |

Table 2,10 EU MODULE 8 Arttenuator Parts List

Ref. No.  Part No. Description

EU-R1 Rj-13B 5K Resistor - Variable - 5K
EU-J1 11.-35-S3L Connector-plug - 3 Pin
EU-J2 IL-125-S3L Connector-plug - 12 Pin
EU-J103  317-12-901-01 Type 2 Terminal - Red
EU-J104  317-12-901-01 Type 2 Terminal - Red
EU-J105  317-12-901-01 Type 2 Terminal - Red
EU-SW1 RS-700BE 1-3-3 Rotary Switch

EU-SW2  M-2020 Toggle Switch

EU-PB1 RTD-359 Converter P.C. Board Assembly
EU-PB2Z IA-280 AMP P .C. Board Assembly
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| FU/SHEET 1 of 1 |

Table 9.11 FU MODULE 8 Convertor Parts List

Ref. No. Part No. Description

FU-R1 RE3QYQ-681G Resistor - 680 - 2% - 1/4W - Metal Film
FU-R2 RNO2E-2B-422G Resistor - 4 2K - £2% - 1/8W - Metal Film
FU-R3 RNG2E-2B-101G Resistor - 100 - £2% - 1/8W - Metal Film
FU-R4 RN&2E-2B-403B Resistor - 40K - £0.1% - 1/8W - Metal Film
FU-RS RN92E-2B-203G Resistor - 20K - #2% - 1/8W - Metal Film
FU-Ré6 RNOZE-2B-403B ‘Resistor - 40K - 20.1% - 1/8W - Metal Film
FU-R7 RE3SYQ-512F Resistor - 5. 1K - +1% - 1/4W - Metal Film
FU-R8 RE3SYQ-512F Resistor - 51K - £1% - 1/4W - Metal Film
FU-R9 x-6T 10K Resistor - Variable - 10K

FU-R:0 RESOYQ-681G Resistor - 680 - £2% - 1/4W - Metal Film
FU-R11 RN92E-2B-511G Resistor - 510 - £2% - 1/8W - Metal Film
FU-R12 RN92E-2B-511G Resistor - 510 - £2% - 1/8W - Metal Film
FU-R13 RNO2E-2B-511G Resistor - 510 - 2% - 1/8W - Metal Film
FU-R14 RNO2E-2B-622G Resistor - 6.2K - £2% - 1/8W - Metal Film
FU-R15 RNS2E-2B-622G Resistor - 6.2K - 2% - 1/8W - Metal Film
FU-R16 RN92E-2B-223G Resistor - 22K - £2% - 1/8W - Metal Film
FU-R17 A-6T 2K Resistor - Variable - 2K

FU-R18 A-6T 2K Resistor - Variable - 2K

FU-R19 A-6T 2K Resistor - Variable - 2K

FU-R20 RNG2E-2H-754G Resistor - 750K - £2% - 1/2W - Metal Film
FU-R21 RJ-6P 200K Resistor - Vanable - 200K

FU-C1 DD105CH330} Capacitor - 33pF - £5% - 50V - Ceramic
F{J-S1 IN3155 Zener Diode

FU-52 LM301AN Integrated Circuit

FU-83 28C1815Y Transistor -

FU-S4 151588 Diode

FU-S55 151588 Diode

FU-56 OpP-05CT Integrated Circuit

FU-S87 IN31535 Zener Diode

FU-J1 IL-3P-S3EN2 Connector - Receptacle - 3 Pin

FU-J2 IL-12P-S3EN2 Connector - Receptacle - 12 Pin

FU-PB1 RTD-359 ' Converter P.C. Board Assembly
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. [GU[SHEET 1 of 10 |

Table 9.12.1 GU MODULE A, B,C,D,E,F &8 Amplifier Component Variation List

Ref. No. Part No.

Description

MODULE A:
» Meas. Range: ImV

GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 . RN92E-2B-753G
GU-R67 RN92E-2B-100G
o Meas. Range: 2mV
GU-R1 RE3SYQ-10KF
GU-R3 RN92E-2E-204G
GU-R4 RN92E-2B-201G
GU-R86 RN92E-2B-753G
GU-R67 RN92E-2B-200G
e Meas, Range: SmV
GU-R1 RE3ISYQ-10KF
GU-R3 RN9Z2E-2E-803G
GU-R4 RN9Z2E-2B-201G
GU-Ré66 RN92E-2B-753G
GU-R67 RNO9ZE-2B-510G

» Meas. Range: 10mV

GU-R1 RE3SYQ-10KF

GU-R3 RN92E-2B-403G
.GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-101G

» Meas. Range: 20mV

GU-R1 RE35YQ-10KF

GU-R3 RNO2E-2B-203G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-201G

¢ Meas. Range: 50mV

GU-R1 RE35YQ-10KF

GU-R3 RN92E-2B-782G
GU-R4 RN92E-2B-201G
GU-Ré66 RNO2E-2B-753G
GU-R67 RN92E-2B-511G

o Meas, Range: 100mV

GU-R1 RE35YQ-10KF

GU-R3 RN9Z2E-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 RN9ZE-2B-753G
GU-R67 RN92E-2B-102G

Resistor - 10K - £1% - 1/4W - Meral Film
Resistor - 400K - £2% -
Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 75K - £2% -~ 1/8W - Metal Film
Resistor - 10 - £2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film

Resistor - 200K - £2% - 1/4W - Metal Film

Resistor - 200 - +2% - 1/8W - Metal Film
Resistor - 75K - 2% - 1/8W - Metal Film
Resisror - 20 - £29% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 80K - #2% - 1/4W - Metal Film
Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 75K - #2% - 1/8W - Metal Fiim
Resistor - 51 - 2% - 1/8W - Meral Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 40K - +2% - 1/8W - Metal Film
Resistor - 200 - 2% - 1/8W - Metal Film
Resistor - 75K - #2% - 1/8W - Metal Film
Resistor - 100 - +2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 20K.- £2% - 1/8W - Metal Film
Resistor - 200 - +2% - 1/8W - Metal Film
Resistor - 75K - 2% - 1/8W - Metal Film
Resistor - 200 - £2% - 1/8W - Metal Film

Resistor - 10K - #1% - 1/4W - Metal Film

Resistor - 7.8K - +2% - 1/8W - Metal Film

Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 75K - 2% - 1/8W - Metal Film
Resistor - 510 - #2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film

Resistor - 400K - 2% - 1/4W - Metal Film

Resistor - 200 - £2% - 1/8W - Metal Film

Resistor - 75K - 2% - 1/8W - Metal Film

Resistor - 1K - 2% - 1/8W - Metal Film

9-15
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o Meas. Range: 200mV
GU-R1 RE35YQ-10KF

GU-R3 RN92E-2E-204G
GU-R4 RNG2E-2B-201G
GU-R66  RN92E-2B-753G
GU-R67 RN92E-2B-202G

s Meas, Range: 500mV
GU-R1 RE35YQ-10KF

GU-R3 RN92E-2E-803G
GU-R4 RN92E-2B-201G
GU-R66 RM92E-2B-683G
GU-R6&7 RN92E-2B-512G
« Meas. Range: 1V

GU-R1 RE35YQ-10KF

GU-R3 RN92E-2B-403G
GU-R4 RN92E-2B-201G
GU-R66 =~ RN92E-2B-623G
GU-R&7 RN9ZE-2B-103G

¢ Meas. Range: 2V
GU-R1 RE35YQ-10KF

GU-R3 RN92E-2B-203G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G
e Meas. Range: 5V
GU-R1. RE35YQ-10KF
GU-R3 RN92E-2B-782G
GU-R4 RN92E-2B-201G
GU-R66 - RN92E-2B-623G
GU-R67 RN92E-2B-103G
o Meas. Range: 10V
GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G
» Meas. Rarﬁge: 20V
GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-204G
GU-R4 RN9ZE-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 200K - 2% - 1/4W - Metal Film
Resistor - 200 - 2% - 1/8W - Metal Film
Resistor - 75K - £2% - 1/8W - Metal Film
Resistor - 2K - 2% - 1/8W - Metal Film

Resistor - 10K - 1% - 1/4W - Metal Film
Resistor- 80K - £2% - 1/4W - Metal Film
Resistor - 200 - 2% - 1/8W - Metal Film
Resistor - 68K - 2% - 1/8W - Metal Film
Resistor - 5.1 - #2% - 1/8W - Metal Film

Resistor -~ 10K - 1% - 1/4W - Metal Film
Resistor - 40K - £2% - 1/8W - Metal Film
Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 62K-£2% - 1/8W - Metal Film
Resistor - 10K - 2% - 1/8W - Metal Fiim

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 20K - 2% - 1/8W - Metal Film
Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 62K - £2% - 1/8W - Metal Film
Resistor - 10K - +2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 7.8K - £2% - 1/8W - Metal Film
Resistor - 200 - £2% - 1/8W - Metal Film
Resistor - 62K - 2% - 1/8W - Metal Film
Resistor - 10K - 2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 400K - 2% - 1/4W - Meta] Film

Resistor - 200 - #2% - 1/8W - Metal Film

Resistor - 62K - £2% - 1/8W - Metal Film
Resistor -10K - 2% - 1/8W - Metal Film

Resistor - 10K - £1% - 1/4W - Metal Film
Resistor - 200K - +2% - 1/4W - Metal Film
Resistor - 200 - 2% - 1/8W - Metal Film

~ Resistor - 62K - 2% - 1/8W - Metal Fim

Resistor - 10K - +2% - 1/8W - Metal Film
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Ref.No.  Part No.
¢ Meas. Range: 50V
GU-R} RE35YQ-10KF
GU-R3 RN92E-2E-803G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G
* Meas. Range: 100V
GU-R1 RE35YQ-10KF
GU-R3 RN92E-2B-403G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G

* Meas. Range: 200V

GU-R1 RE35YQ-10KF

GU-R3 RN92E-2B-203G

GU-R4 RN92E-2B-201G

GU-R66  RN92E-2B-623G

GU-R67  RN9Y2E-2B-103C
MODULE B-:

* Meas. Range: 1mV to 200V

GU-R1 RE3ISYQ-4.7KF
GU-R3 NOT REQUIRED
GU-R4 RN92E-2B-201A
GU-R66 RN92E-2B-753G
GU-R67  RN92E-2B-100G
MODULE C.
¢ Meas. Range: 1uA
GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-100G
¢ Meas, Range: 2uA
GU-R1 RE3SYQ-10KF
GU-R3 RNO92E-2E-204G
GU-R4 RN9ZE-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-200G
« Meas. Range: SuA-
GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-803G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-510G

Resistor - 10K -
Reststor - 80K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 40K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 20K -
Resistor - 200 -

~ Resistor - 62K -

Resistor - 10K -

Resistor - 4.7K -

Resistor - 200 -

" Resistor - 75K -

Resistor - 10 -

Resistor - 10K -
Resistor - 400K -
Resistor - 200 -

Resistor - 75K -
Resistor - 10 -

Resistor - 10K -
Resistor - 200K -
Resistor - 200 -
Resistor - 75K -
Resistor - 20 -

Resistor - 10K -
Resistor - 80K -
Resistor - 200 -
Resistor - 75K -
Resistor - 51 -

9-17
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1% - 1/4W - Mertal Film
2% - 1/4W - Métal Film
2% - 1/8W - Meral Filin
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Meta) Film
2% - 1/8W - Metal Film
2% - 178W - Metal Film

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% ~ 1/8W - Meral Film

1% - 1/4W - Metal Film

0.05% - 1/8W - Meta! Film
2% - 1/8W - Meral Film
2% - 1/8W - Meral Film

1% - 1/4W - Meral Film
2% - 1/4W - Meztal Film
2% - 1/8W - Mertal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Mera] Film
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Meas. Range: 10gA

GU-R1 RE3ISYQ-10KF

GU-R3 RN92E-2B-403G
GU-R4 RNQZE-2B-201G
GU-R&6 RNG2E-2B-753G
GU-R&7 RN92E-2B-101G

Meas. Range: 20 uA

GU-R1 RE35YQ-10KF

GU-R3 - RN92E-2B-203G
GU-R4 RN92E-2B-201G
GU-R66 RN92ZE-2B-753G
GU-R67 RN92E-2B-201G

Meas. Range: 50 uA

GU-R1 RE35YQ-10KF

GU-R3 RN92E-2B-782G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN9ZE-2B-511G

- Meas. Range: 100 uA

GU-R1 RE35YQ-10KF

GU-R3 RNGZE-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-753G
GU-R67 RN92E-2B-102G

Meas. Range: 200 pA

GU-R1 RE35YQ-10KF

GU-R3 RN9ZE-2E-204G
GU-R4 RN92E-2B-201G
GU-R66 RNG2E-2B-753G
GU-R67 RN92E-2B-202G

Meas. Range: 500uA

GU-R1 RE3I5YQ-10KF
GU-R3 RNO9ZE-2E-803G
GU-R4 RNO92E-2B-201G
GU-R66 RN92E-2B-683G
GU-R67 RN9ZE-2B-512G
Meas. Range: 1ImA

GU-R1 RE35YQ-10F
GU-R3  RN92E-2B-403G

GU-R4 RN92E-2B-201G
GU-R66  RN92E-2B-623G
GU-R67  RN92E-2B-103G

Resistor - 10K -
Resistor - 40 K -
Resistor - 200 -
Resistor - 75K -
Resistor - 100 -

Resistor - 10K -
Resistor - 20K -
Resisteor - 200 -

Resistor - 75K -
Resistor - 200 -

Resistor - 10K -
Resistor - 7.8K -
Resistor - 200 -
Resistor - 75K -
Resistor - 510 -

Resistor - 10K -
Resistor - 400K -
Resistor - 200 -
Resistor - 75K -
Resistor - 1K -

Resistor - 10K -
Resistor - 200K -
Resistor - 200 -
Resistor - 75K -
Resistor - 2K -

Resistor - 10K -
Resistor - 80K -
Resistor - 200 -
Resistor - 68K -
Resistor - 5.1K -

Resistor - 10K -
Resistor - 40K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

9-18

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film

IS S N s

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Mertal Film
2% - 1/8W - Meral Film
2% - 1/8W - Metal Film

[ S & o N o S o

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

4+ W H M

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

M

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

M o H o H

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

b

1% - 1/4W - Meral Film
2% - 1/8W - Metzl Film
t 2% - 1/8W - Metal Film
t 2% - 1/8W - Metal Film
% 2% - 1/8W - Metal Film

+ i
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Ref. No. Part No.

Meas. Range: 2ZmA

GU-R1 RE35YQ-10KF
GU-R3 RNOZE-2B-203G
GU-R4 RN92E-2B-201G
GU-R66 RNO2E-2B-623G
GU-R67 RNO2E-2B-103G
Meas. Range: 5mA

GU-R1 RE3SYQ-10KF
GU-R3 RN92E-2B-782G
GU-R4 RN92E-2B-201G
GU-R66 RNOZE-2B-623G
GU-R67 RNOZE-2B-103G

Meas. Range: 10mA

- GU-R1 RE35YQ-10KF
GU-R3 RN9ZE-2E-404G
GU-R4 RN92E-2B-201G
GU-R66 RNOZE-2B-623G
GU-R67 RN92E-2B-103G

Meas. Range: 20mA

GU-R1 RE35YQ-10KF

GU-R3 RN9ZE-2E-204G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R6&7 RN9ZE-2B-103G

Meas. Range: 50mA

GU-R1 RE35YQ-10KF
GU-R3 RN92E-2E-803G
GU-R4 RN92E-2B-201G
GU-R66  RN92E-2B-623G
GU-R67  RN92E-2B-103G
Meas. Range: 100mA

GU-R1 RE35YQ-10KF
GU-R3 RN92E-2B-403G
GU-R4 RN92E-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RN92E-2B-103G
Meas. Range: 200mA
GU-R1 RE35YQ-10KF

- GU-R3 RN92E-2B-203G
GU-R4 RN9ZE-2B-201G
GU-R66 RN92E-2B-623G
GU-R67 RNO92E-2B-103G

Resistor - 10K -

Resistor - 20K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 7.8K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 400K -
Resistor - 204} -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 200K
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor -
Resistor -
Resistor - 200 -
Resistor -
Resistor -

Resistor - 10K -
Resistor - 40K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

Resistor - 10K -
Resistor - 20K -
Resistor - 200 -
Resistor - 62K -
Resistor - 10K -

- 29 -

£1% - 1/4W - Metal Film
+ 2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
+ 2% - 1/8W - Metal Film
+2% - 1/8W - Meta] Film

1% - 1/4W - Meral Film
% 2% - 1/8W - Meral Film
2% - 1/8W - Meral Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

* 1% -
* 2% -
2% -
2% -
20 -

1/4W - Metal Filmh
1/4W - Metal Film
1/8W - Meral Film
1/8W - Mertal Film
1/8W - Metal Film

1% - 1/4W - Metal Film
1/4W - Meral Film
t 2% - 1/8W - Metal Film
£ 2% - 1/8W - Metal Film
- 1/8W - Metal Film

1% - 1/4W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% ~ 1/8W - Metal Film

oM B

* 1% - 1/4W - Metal Film
+ 2% - 1/8W - Metal Fiim
2%~ 1/8W - Meral Film
2% - 1/8W - Metal Film
% 2% - 1/8W - Metal Film

* 1% - 1/4W - Metal Film
T 2% - 1/8W - Metal Film
+2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
+ 2% - 1/8W - Metal Film



Ref. No.

Part No.

Description
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» Meas. Range: 500mA

GU-R1
GU-R3
GU-R4
GU-R66
GU-R67

RE35YQ-10KF

RN92E-2B-782G
RN92E-2B-201G
RN92E-2B-623G
RN92E-2B-511G

MODULE D E & F:

GU-R1
GU-R3
GU-R4
GU-R66
GU-R67
MODULE &:
GU-R1
GU-R3
GU-R4
GU-R66
GU-R67

RE35YQ-4.7KF

NOT REQUIRED
RN92E-2B-201A
RN92E-2B-753G
RNO2E-2B-160G

RE35YQ-10KF

RN92E-2B-782G
RN92E-2B-201G
RN92E-2B-753G
RNGZE-2B-511G

Resistor - 10K -
Resistor - 7.8K -
Resistor - 200 -
Resistor - 62K -
Resistor - 5190 -

Resistor - 4.7K -

Resistor - 200 -
Resistor - 75K -
Resistor - 10 -

Resistor - 10K -
Resistor - 7.8K -
Resistor - 200 -
Resistor - 75K -
Resistor - 510 -

9-20
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- 1% - 1/4W - Metal Film

2% - 1/8W - Meral Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

1% - 1/4W - Metal Film

0.05% - 1/8W - Metal Film

2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

1% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film
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Table 9.12.2 GU MODULE A, B, C,D,E,F&8 Amplifier Parts List

Ret. No.  Part No. Description
GU-Ri Refer to Table 9.12.1.

GU-R2 RE35YQ-10KF Resistor - 10K - * 1% - 1/4W - Metal Film
GU-R3 Refer to Table 9.12.1. o
GU-R4 Refer to Table 9.12.1.

GU-R5 NAS 1/4) 22K Resistor - 22K - £ 5% - 1/4W - Carbon Film
GU-R6 NAS 1/4] 22K Resistor - 22K -+ 5% - 1/4W - Carbon Film
GU-R7 NAS 1/4] 1K Resistor - 1K - # 5% - 1/4W - CarbonFilm
GU-R8 NAS 1/4] 1K Resistor - 1K t 5% - 1/4W - Carbon Film
GU-R9 RGP-103 5K Resistor - Variable - 5K
GU-Ri0  RGP-103 5K Resistor - Variable - 5K
GU-R11 RE 1/4K 500M Resistor - 500M - * 10% - 1/4W - Carbon Film
GU-R12 HES 1/2} ZM Resistor - 2M -+ 59 - 1/2W - Carbon Film
GU-R13 NAS 174} 150K Resistor - 150K - £ 5% - 1/4W - Carbon Film
GU-R15 NAS 1/4F 220K Resistor - 220K - + 5% - 1/4W - Carbon Film
GU-R16 NAS 1/4] 220K Resistor - 220K - £ 5% - 1/4W - Carbon Film
GU-R17 NAS 1/4] 100K Resistor - 100K - # 5% - 1/4W - Carbon Film
GU-R18 NAS 1/4] 100K Resistor - 100K - # 5% - 1/4W - Carbon Film
GU-R21 NAS 1/4] 33K Resistor - 33K - ¢ 5% - 1/4W - Carbon Film
GU-R22 RE3SYQ-100KF Resistor - 100K - + 1% - 1/4W - Metal Film
GU-R23 Jumper
GU-R24 RE35YQ-100KF Resistor - 100K - + 14, - 1/4W - Metal Film
GU-R25 RE35Y(Q-100KF Resistor - 100K - # 1% - 1/4W - Metal Film
GU-R26 NAS 1/4] 100K Resistor - 100K -+ 5% . [/4W - Carbon Film
GU-R27 HES 1/2] 2M Resistor - 2M - £ 5%. 12w - Carbon Film
GU-R24 NAS 1/4] 150 Resistor - 150 -+ 5% - 1/4w - Carbon Film
GU-R29 NAS 1/4} 3.3K Resistor - 3.3K -+ $9 - 1/4W - Carbon Film
GU-R30 NAS 1/4] 3K Resistor - 3K - % 5% - 1/4W - Carbon Film
GU-R31 NAS 1/4] 4.7K Resistor - 47K - +.5% - 1/4W - Carbon Film
GU-R32 NAS 1/4] 10K Resistor - 10K - + 5% - 1/4W - Carbon Film
GU-R33 NAS 1/4] 10K Resistor - 10K - £ 5%- 1/4W - Carbon Film
GU-R34 NAS 1/4] 15K Resistor - 15K - + 5% - 1/4W - Carbon Film
GU-R35 RN92E-2B-103B Resistor - 10K - £ 0.1% - 1/8W - Metal Film
GU-R36 RNO2E-2B-103B Resistor - 10K -+ 0.1% - 1/8W - Meral Film
GU-R37 NAS 1/4] 10K Resistor - 10K - * 5%- 1/4W - Carbon Film
GU-R38A RN92E-2B-912G Resistor - 9.1K -+ 29 - 1/8W - Mertal Film
GU-R39 A-138 2K Resistor - Variable - 2K
GU-R40 - NAS 1/4] 1.5K Resistor - 1.5K - £ 5% . 1/4W - Carbon Film
GU-R41 RGP-103 20K Resistor - Variable - 20K
GU-R42 NAS 1/4] 1M Resistor - IM - £ 59. 174w - Carbon Film
GU-R43 NAS 1/4] 470 Resistor - 470 - + 59 . 1/4W - Carbon Film
GU-R44 RN92ZE-2E-104F Resistor - 100K - + 1% - 1/4W - Metal Film
GU-R45 RN92E-2E-104F Resistor - 100K - * 19 - 1/4W - Metal Film

* 5% - 1/4W - Carbon Film

GU-R46 NAS 1/4] 47K Resistor - 47K -

9-21
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9-22

Ref. No. Part No. Description
GU-R47 RN92E-2B-193F Resistor - 19K - + 1% - 1/8W - Metal Film
GU-R48 RN92E-2B-393G Resistor - 39K - £ 2% - 1/8W - Metal Film
GU-R49 NAS 1/4] 100K Resistor - 100K - + 5% - 1/4W - Carbon Film
GU-R350 RGP-103 100K Resistor - Variable - 100K
GU-R51 NAS 1/4] 47K Resistor - 4.7K - + 5% - 1/4W - Carbon Film
GU-R52 RN9ZE-2B:393G Resistor - 39K - % 2% - 1/8W - Metal Film
GU-R53 NAS 1/4] 47K Resistor - 4.7K -+ 5% - 1/4W - Metal Film

- GU-R54  NAS 1/4] 2.2K "Resistor - 2.2K - % 5% - 1/4W - Carbon Film
GU-R55 NAS 1/4] 47K Resistor - 4.7K -+ 5% - 1/4W - Carbon Film
GU-R56 NAS 1/4] 47K Resistor - 4.7K - + 5% - 1/4W - Carbon Film
GU-R57 NAS 1/4] 100K Resistor - 100K - + 5% - 1/4W - Carbon Film
GU-R58 NAS 1/4} 22K Resistor - 22K -+ 5% - 1/4W - Carbon Film
GU-R59 NAS 1/4] 10K Resistor - 10K - + 5% - 1/4W - Carbon Film
GU-R60 NAS 1/4] 1.2K Resistor - 1.2K - % 5% - 1/4W - Carbon Film
GU-R61 NAS 1/4] 1.5K Resistor - 1.5K -+ 5% - 1/4W - Carbon Fiim
GU-R62 HES 1/2] 3M Resistor - 3M -+ 5% - 1/2W - Carbon Film
GU-R63 HES 1/2] 3M Resistor - 3M -+ 5% - 1/2W - Carbon Film
GU-R64 NAS 1/4] 680 - Resistor - 680 - £ 5% - 1/4W - Carbon Film
GU-R65 A-135 20K Resistor - Variable - 20K
GU-R66 Refer to Table 9.12.1.
GU-R67 Refer to Table 9.12.1.

- GU-R68 NAS 1/4] 3K Resistor - 3K -+ 5% - 1/4W - Carbon Film
GU-R69 RE35SYQ -33KF Resistor - 33K - + 1% - 1/4W - Metal Film
GU-R70 NAS 1/4] 10K Resistor - 10K - + 5% - 1/4W - Carbon Film
GU-R71 NAS 1/4] 10K Resistor - 10K - + 3% - 1/4W - Carbon Film i
GU-R72 Jumper '
GU-C1 DEP(J) 0.068MF Capacitor - 0.068yF - £ 5% - S50V - Poleyster -
GU-C2 196D474X0035HA1  Capacitor - 0.47 pF - + 20% - 35V - Tantalum e
GU-C3 196D105X0035HA1  Capacitor - 1 pF - £ 20% - 35V - Tantalum S
GU-C4 DEP (M) 0.047MF Capacitor - 0,047 yF - + 20% - 50V - Polyester
GU-C5 DEP (M) 0.0022MF  Capacitor - 0.00224F -+ 20%- 50V - Polyester T
GU-C6 DD105CH330] Capacitor - 33 pF - & 5%- 50V - Ceramic -
GU-C7 DD1065CH330] Capacitor - 33 pF - = 5% - 50V - Ceramic e
GU-C8 DEP (M) 0.022MF  Capacitor - 0.022 yF - + 20% - 50V - Polyester i
GU-C9 CEO4W 4.7MF B.P.  Capacitor-4.7 uF - ¥ 1399%- 25V - Electrolytic

 GU-C10  DD104CH100D Capacitor - 10 pF - £ 5% - S50V - Ceramic o
GU-C11 CE04W 47MF Capacitor - 47 uF - * {3 %- 16V - Electrolytic st
GU-C12  CE04W 47MF Capacitor - 47 uF - 0% - 16V - Electrolytic -y
GU-C13 DEP (M) 0.22MF Capacitor - 0.22 #F - + 20% - 50V - Polyester _
GU-C14A DEP (M) 0.22MF = Capacitor - 0.22 uF - + 20% - 50V - Polyester '
GU-C15  196D474X0035HA1 Capacitor - 0.47 WF - £ 20% - 35V - Tantalum
GU-C16 DEP (M) 0.47 Capacitor - 0.47 uF - + 20% - 50V - Polyester -
GU-C17 DD105CH330] Capacitor - 33 pF % 5% - 50V - Ceramic -
GU-C19  CE04W 47MF Capacitor - 47 uF - ¥ 38 % - 16V - Electrolytic o
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Ref. No. Part No. Description
GU-C20 CE04W 47MF Capacitor - 47  uF - ¥ 33 % - 16V - Electrolytic
GU-C21 CEO4W 47MF B.P.  Capacitor - 47  pF - 13 %- 10V - Electrolytic
GU-C22 DEP (M} 0.015MF Capacitor - 0.015 pF - £ 20% - 50V - Polyester
GU-C23 RT-25-MM-471 Capacitor - 470 uF - * 33 % - 25V - Electrolytic -
GU-C24 RT-25-MM-471 Capacitor - 470 pF - ¥ 39 %- 25V - Electrolytic
GU-C25  CEO4W IMF Capacitor - 1 uF - * {3 % - 50V - Electrolytic
GU-C26  CE04W IMF Capacitor - 1 pF - * 13 %- 50V - Electrolytic
GU-C27 RT-25-MM-471 Capacitor - 470 uF - 7 $0 % - 25V - Electrolytic
GU-C28  RT-25-MM-471 Capacitor - 470 upF - 7 3] %- 25V - Electrolytic
GU-C29  DEP (M) 0.015MF Capacitor - 0.015 uF - £ 20% - 50V - Polyester
GU-S1 02BZ3.3 Zener Diode
GU-52 MC14093BCP Integrated Circuit
GU-S3 25K18Y Field-Effect Transistor
GU-54 25C1344EF Transistor
GU-S5 25C1344E Transistor
GU-S6 LM301AN Integrated Circuit
GU-87 2SK30A GR Field-Effect Transistor
GU-S8 TLOB2CP or Integrated Circuit
TLO62CP or
TLO72CP or
LF353N ,
GU-59 TLP503 Opto Coupied Isolator
GU-S10 IN3155 Zener Diode
GU-S11 TLO82CP or Integrated Circuit
TLO62CP or
TLO72CP or
LF353N ‘
GU-S12 LM301AN Integrated Circuit
GU-513 25C1815Y Transistor
GU-S14 2SC1815Y Transistor
GU-S15 25A1015Y Transistor
GU-816 2SA1015Y Transistor
GU-517 151588 Diode
GU-518 151588 Diode
GU-519 28C1815Y Transistor
GU-520 2SA1015Y Transistor
- GU-S21 151588 Diode
GU-522 151588 Diode
GU-525 25C1815Y Transistor
GU-S26 25A1015Y Transistor
GU-S27 2SB434Y Transistor
GU-528 25D880Y Transistor
GU-829 wo2 ' Rectifier
GU-830 LM340T15 " Integrated Circuit
GU-531 MC7915CT Integrated Circuit
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Ref. No.  Part No. Description

GU-§32 10D2 Diode

GU-533 10D2 Diode

GU-S834 woz2 Rectifier

GU-835 IN3155 Zener Diode

GU-SW1 7101MD9AB Toggle Switch

GU-L1 FT-18D Choke

GU-PB1 IA-280 AMP P.C. Board Assembly

Table 9.13 HU MODULE 1 Attenuator Parts List

Ref. No.  Part No. Description

HU-R1 R]-13B 5K Resistor - Variable - 5K

HU-R2 RN92E-2B-100G Resistor - 10 - £2% - 1/8W - Metal Film
HU-SW1 RS-700BE 1-3-3 Rotary Switch

HU-SW2 M-20620 Toggle Switch

HU-J101  317-12-901-01 Type 2 Terminal-Red

HU-J102  317-12-901-02 Type 2 Terminal-Black

HU-PB1 LR-343 AMP P.C. Board Assembly

HU-PB2 Bl-384 Bias Circuit P.C. Board Assembly

Table 9.14. IU MODULE 1 Bias Circuit Parts List

Ref. No.  Part No. Description

fU-R1 RN92E-2B-473G ‘Resistor - 47K - + 2% - 1/8W - Metal Film
1U-R2 RJ-6P 10K Resistor - Variable-10K

IU-R3 RN92E-2B-433G Resistor - 43K - £ 2% - 1/8W - Metal Film
IU-R10 Jumper

IU-R13 Jumper _

IU-R14 RN92E-2B-432G Resistor - 4.3K - + 2% - 1/8W - Metal Film
1U-C1 DD105CH330] Capacitor - 33.  pF- £ 5%- 50V - Ceramic
1U-S1 LM301AM Integrated Circuit

10-J1 1L-10P-S3EN2 Connector - Receptacle - 10 pin-

1U-PB2 BI-384 Bias Circuit P.C. Board Assembly
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Table 9.15 JU MODULE 2, 3, 4, 5 & 6 Attenuator Parts List
Ref. No.  Part No. Description
JU-R1 R}-13B 5K Resistor-Variable - 5K
JU-R2 RNG2E-2B-100G Resistor - 10 -+ 2% - 1/8W - Metal Film
JU-R3 Incorporated in JU-J1 : :
JU-SW1 RS-700BE 1-3-3 Rotary Switch
JU-SW2 M-2020 Toggle Switch
JU-SW3 MF5-201 Slide Switch
JU-J1 757-90-002 Input Terminal for Thermocouple
~ (JU-R3, 24082 at 0°C X 2 is incorporated.)

JU-PB1 LR-343 AMP P.C. Board Assembly
Tabie 9.16 KU MODULE 7 Attenuator Parts List
Ref. No.  Part No. Description
KU-R1 RJ-13B5 K Resistor - Variable - 5K
KU-R2 RN92E-2B-100G Resistor - 10 - +2% - 1/8W - Metal Film
KU-R3 Incorporated in KU-J1
KU-SW1  RS-70DBE 1-3-3 Rotary Switch
KU-SW2 M-2020 Toggle Switch
KU-5W3 MF5-201 Slide Switch
KU-J1 757-90-002 ~ Input Terminal. for Thermocouple

' (KU-R3, 24002 at 0°C X 2 is incorporated.)
KU-PB1 LR-343 - AMP P.C. Board Assembly) =~
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Table 9.17.1 LU MODULE 1, 2, 3, 4, 5, 6 & 7 Amplifier Component Variation List
Ref. No.  Part No. Description

MODULE 1:
LU-R57 RNO92Z2E-2B-150G Resistor - 16 - +2% - 1/8W - Metal Film
LU-R%1 RNO2E-2E-304G Resistor - 300K - £2% - 1/4W - Metal Film
LU-R92 RJ-65 50K Resistor - Variable - 50K
LU-R93 RJ92E-2E-104G Resistor - 100K - 2% - 1/4W - Metal Film
LU-R94 R]-65 20K Resistor - Variable - 20K
LU-R95 RN92E-2B-273G Resistor - 27K - 2% - 1/8W - Metal Film
LU-R96 RJ-68 10K Resistor - Variable - 10K
LU-R101 NOT REQUIRED
LU-R162 NOT REQUIRED
LU-R103 NOT REQUIRED
LU-R113 NOT REQUIRED
LU-R114 NOTREQUIRED
LU-R115 NOTREQUIRED
LU-R116 NOT REQUIRED
LU-R117 NOT REQUIRED
LU-R118 - NOT REQUIRED
LU-R119 - NOT REQUIRED
LU-R120 NOT REQUIRED
LU-R121 NOT REQUIRED

MODULE 2:
LU-R57 RN92E-2B-161G Resistor - 160~  + 2% - 1/8W - Metal Film
LL-R91 RN92E-28-243G Resistor - 24K - + 2%- 1/8W- Meral Film
LU-R92 RJ-65 10K Resistor - Variable - 10K
LU-R93. RN92E-2B-113G Resistor - 11K - # 2% - 1/8W - Metal Film
LU-R94 R]-68 5K Resistor - Variable - 5K
LU-R95 RN92E-2B-512G Resistor - 5.1K - + 2% - 1/8W - Metal Film
LU-R96 R}-68 2K Resistor - Variable - 2K
LU-R101 NOT REQUIRED
LU-R102  NOT REQUIRED
LU-R103 NOT REQUIRED
LU-R113 NOT REQUIRED
LU-R114  -RN92E-2B-103G Resistor - 10K - + 2% - 1/8W - Metal Film
LU-R115 RN92E-2E-104F Resistor - 100K -+ 1% - '1/4W - Metal Film
LU-R116 RJ-6S 10K Resistor - Variable - 10K
LU-R117 RN92ZE-2B-332F Resistor - 3.3K - + 1% - 1/8W - Metal Film
LU-R118 RN92E-2B-820CG Resistor - 82 - # 2% - 1/8W - Metal Film

LLU-R119  RN92E-2B-102G Resistor - 1K - +2% - 1/8W - Metal Film

LU-R120 RN92E-2B-242G Resistor - 2.4K - £ 2% - 1/8W - Metal Film
LU-R121 R]J-6S 500 Resistor - Variable - 500

MODULE 3: '
LU-R57 RN92E-2B-131G Resistor - 130 - £ 2% - 1/8W - Metal Film
LU-R91 RN92E-2B-333G Resistor - 33K -~ £ 2% - 1/8W - Metal Film
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Ref. No. Part No.
LU-R92  RJ-65 10K
LU-R93 RN92E-2B-163G
LU-R94 RJ-65 5K
LU-R95 RN92E-2B-752G
LU-R96 RJ-68 2K
LU-R101 NOT REQUIRED
LU-R102  NOT REQUIRED
LEU-R103 NOT REQUIRED
LU-R113 NOT REQUIRED
LU-R114 RNOZE-2B-103G
LU-R115 RN92E-2B-753F
LU-R1i6 RJ-65 35K
LU-R117 RN92E-2B-332F
LU-R118 TN92E-2B-201G
LU-R119 RN92E-2B-162G
LU-R120 RN92E-2B-182G
LU-R12} RJ-65 500
MODULE 4:
LU-R57 RNQ2E-2B-201G
LU-R91 RNOZE-2B-223CG
LU-R92 RJ-68 5K
LU-R93 RN92E-2B-113C
LU-R94  RJ-6S 2K
LU-R95 RN9ZE-2B-682G
LU-R96  RJ-6S 2K
LU-R101 NOT REQUIRED
LU-R102 NOT REQUIRED
LU-R103 NOT REQUIRED
LU-R113  NOT REQUIRED
LU-R114 RN92E-2B-103G
LU-R115 RN92E-2E-823F.
LU-RI16 RJ-6S 5K
LU-R117 RN92E-2B-362F
LU-R118 RN92E-2B-201G
LUR119 RN92E-2B-182G -
LU-R120 RN92E-2R-242G
EU-R121 RJ-65 500
MODULE 5:
LU-R357 RN92E-2B-430G
LU-R91 RNO92E-2E-104G
LU-R92 R}-6S 30K
[LU-R93 RN92E-2B-473G
LU-R94 R]J-65 16K
LU-R95 RN92E-2B-183G
LU-R96 RJ-6S 5K

Description

' LU|SHEET 2 of 8 |

Resistor - Varizbie - 10K

Resistor - 16K -

* 2% - 1/8W - Metal Film

Resistor - Variable - SK

Resistor - 7.5K -

* 2% - 1/8W - Metal Film

Resistor - Variable - 2K

Resistor - 10K -
Resistor - 75K -

2% - 1/8W - Meral Film
1% - 1/8W - Metal Film

Ho

Resistor - Variable - 5K

Resistor - 33K

Resistor - 200 -
Resistor - 1.6K -
Resistor - 1.8K -

1% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Mertal Film
2% - 1/8W - Metal Film

H+ H O+ M

Resistor - Variable - 500

Resistor - 200 -
Resistor - 22K -

* 2% - 1/8W - Metal Film
+ 2% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 11K -

* 2% - 1/8W - Meral Film

Resistor - Variable - 2K

Resistor - 6.8K -

2% - 1/8W - Metal Film

Resistor - Variable - 2K

Resistor - 10K -
Resistor - 82K -

2% - 1/8W - Meral Film
1% - 1/4W - Meral Film

Resistor - Variable - 5K

Resistor - 3.6K -
Resistor - 200 -
Resistor - 1.8K -
Resistor - 2.4K -

t 1% - 1/8W - Metal Film
+ 2% - 1/8W - Metal Film
* 2% - 1/8W - Metal Film

£ 2% - 1/8W - Metal Film

Resistor - Variable - 500

Resistor - 43 -
Resistor - 100K -

* 2% - 1/8W - Metal Film -
* 2% - 1/4W ~ Metal Filin

Resistor - Variable - 50K :
Resistor - 47K - £ 2% - 1/8W - Metal Film
Resistor - Variable - 10K

Resistor - 18K -

* 2% - 1/8W - Metal Film

Resistor - Variable - 5K
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Ref. No.  Part No. Description

LU-R101 NOT REQUIRED

LU-R102 NOT REQUIRED

LU-R103 NOT REQUIRED

LU-R113  NOT REQUIRED

LU-R114 RN92E-2B-103G Resistor - 10K - % 2% - 1/8W - Meral Film
LU-R115 RN92E-2B-433F Resistor - 43K - * 1% - 1/8W - Metal Film
LU-R116 RJ}-6S 5K Resistor - Variable - 5K

LU-R117 RN9ZE-2B-122F Resistor - 1.2K - I 1% - 1/8W - Metal Film
LU-R118 RN9ZE-2B-220G Resistor-22 - £ 2% - 1/8W - Metal Film.
LU-R119 RN92E-2B-181G Resistor - 180 - £ 2% - 1/8W - Metal Film
LU-R120 RN92E-2B-333G Resistor - 33K - % 2% - 1/8W - Metal Film
LU-R121 RJ-65 10K Resistor - Variable - 10K

MODULE 6:

LU-R57 RN92E-2B-390G Resistor - 39 - £ 2% - 1/8W - Metal Film
LU-R91 RN92E-2E-104G Resistor - 100K - * 2%- 1/4W -Metal Film
LU-R92 RJ-65 50K Resistor - Variable - 50K

LU-R93 RN92E-2B-473G Resistor - 47K - * 2% - 1/8W - Metal Film
LU-R%4 RJ-6S 10K Resistor - Variable - 10K

LU-R95 RN92E-2B-223G Resistor - 22K - £ 2% - 1/8W - Mertal Film
LU-R96 R]-6S 5K Resistor - Variable - 5K

1U-R101 NOT REQUIRED

LU-R102 NOT REQUIRED

LU-R103 NOT REQUIRED

LU-R113 NOT REQUIRED

LU-R114 RN92E-2B-103G Resistor - 10K - £ 2% - 1/8W - Metal Film
LU-R115 RN92E-2ZB-433F Resistor - 43K - = 1% - 1/8W - Metal Film
L.U-R116 RJ-6S 5K Resistor - Variable - 5K

LU-R117 RN92E-2B-122F Resistor - 1.2K - *1% - 1/8W - Metal Film
LU-R118 RN92E-2B-270G Resistor - 27 - 1 2% - 1/8W - Metal Film
LU-R119 RN92E-2B-241G Resistor - 240 - 2% - 1/8W - Metal Film
LU-R120 RN92E-2B-303G Resistor - 30K - £ 2% - 1/8W - Metal Film
LU-R121 RJ-68 10K Resistor - Variable - 10K

MODULE 7: ' .

LU-R57 RN92E-2B-430G Resistor - 43 - *2% - 1/8W - Metal Film
LU-R91 RN92E-2E-114G Resistor - 110K - +2% - 1/4W - Metal Film
LU-R92.  RJ-65 20K Resistor - Variable-20K

LU-R93 RN92E-2B-393G Resistor - 39K - *2% - 1/8W - Metal Film
LUR94  RJ-65 10K Resistor - Variable - 10K

LU-R95 RN92E-2B-163G Resistor - 16K - * 2% - 1/8W - Metal Film
LU-R96  R}-6S 5K Resistor - Variable - 5K

LU-R101° RN92E-2E-104G Resistor - 100K - * 2% - 1/4W - Metal Film
LU-R102 RN92E-2B-103G Resistor - 10K -  £2% - 1/8W - Metal Film
LU-R103 RN92E-2B-433G Resistor - 43K -  #2% - 1/8W - Metal Film
LU-R113 RN92E-2E-224G Resistor - 220K - £ 2% - 1/4W - Metal Film
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Part No.

Description
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LU-R114
LU-R115
LU-R116
LU-R117
LU-R118
LU-R119
LU-R120
LU-R121

RN92E-2B-103G
RN92E-2B-563F
RJ-65 5K

RN9ZE-2B-182F
RN92E-2B-750G
RN92E-2B-621G
RN92E-2B-302G
RJ-6$ 500

Resistor - 10K - *2% - 1/8W - Metal Film
Resistor - 56K - £ 1% - 1/8W - Metal Film
Resistor - Variable - 5K

Resistor - 1.8K - % 1% - 1/8W - Metal Film
Resistor - 75 - £ 2% - 1/8W - Metal Film
Resistor - 620 - = 2% - 1/8W - Metal Film
Resistor - 3K - %2% - 1/8W - Metal Film
Resistor - Variable - 500
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Table-9.17.2 LU MODULE 1, 2, 3, 4, 5, 6 & 7 Amplifier Parts List

(Note) *marked parts are not needed in MODULE 1
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Ref. No. Part No. Description

LU-R1 RE35YQ-10KF Resistor - 10K - + 1% - 1/4W - Metal Film
LU-R2 RE35YQ-10KF Resistor - 10K - # 1% - 1/4W - Metal Film
LU-R% RN92Z2E-2B-201G Resistor - 200-  * 2% - 1/8W - Metal Film
LU-R5 NAF 1/4] 15K Resistor - 15K - = 5% - 1/4W - Carbon Film
LU-R6 NAF 1/4] 15K Resistor - 15K~  + 5% - 1/4W - Carbon Film
LU-R7 NAF 1/4] 1K Resistor - 1K - £ 5% - 1/4W - Carbon Film
LU-R8 NAF 1/4] iK Resistor - 1K - .+ 5% - 1/4W - Carbon Film
LU-R10 RGP103 3K Resistor - Variabie - 5K

LU-Ri2 HES 1/2] 2M Resistor - 2M - % 5% - 1/2W - Carbon Film
LU-Ri3 NAF 1/4] 150K Resistor - 150K - + 5% - 1/4W - Carbon Film
LU-R15 NAF 1/4] 220K Resistor - 220K -+ 5% - 1/4W - Carbon Film
LU-R16 NAF 1/4] 220K Resistor - 220K - = 5% - 1/4W - Carbon Film
LU-R17 NAF 1/4] 100K Resistor - 100K - * 5% - 1/4W - Carbon Film
LU-R18 NAF 1/4] 100K Resistor - 100K - = 5% - 1/4W - Carﬁon Film
LU-R21 NAF 1/4] 33K Resistor - 33K - * 5% - 1/4W - Carbon Film
LU-R22 RE35Y(Q-100KF Resistor - 100K- + 1% - 1/4W - Metal Film
LU-R23 jurhper

LU-R24 RE33YQ-100KF Resistor - 100K - £ 1% - 1/4W - Metal Film
LU-R25 RE35YQ-100KF Resistor - 100K - * 1% - 1/4W - Metal Film
LU-R26 NAF 1/4} 100K Resistor - 100K - + 5% - 1/4W - Carbon Film
LU-R27 HES 1/2] 2M Resistor - 2M - % 3% - 1/2W - Carbon Film
LU-R28 NAF 1/4] 150 Resistor - 150 - % 5% - 1/4W - Carbon Film
LU-R29 NAF 1/4) 33K Resistor - 33K - % 5% - 1/4W - Carbon Film
LU-R30 NAF 1/4] 3.3K Resistor - 3.3K - % 5% - 1/4W - Carbon Film
LU-R31 NAF 1/4] 3K Resistor - 3K - % 5% - 1/4W - Carbon Film
LU-R32 NAF 1/4] 47K Resistor - 4.7K - * 5% - 1/4W - Carbon Film
LU-R33 NAF 1/4] 10K Resistor - 10K - % 5% - 1/4W - Carbon Film
LU-R34 NAF 1/4] 10K Resistor - 10K - % 5% - 1/4W - Carbon Film
LU-R33 NAF 1/4] 15K Resistor - 15K % 5% - 1/4W - Carbon Film
LU-R37 Jumper

LU-R39 RNO2E-2B-912G Resistor - 9.1K -+ 2% - 1/8W - Metal Film
LU-R40 A-135 2K Resistor - Variable - 2K -

LU-R41 NAF 1/4] 1.5K Resistor - 1.5K - * 5% - 1/4W - Carbon Film
1.U-R42 RGP103 20K Resistor - Variable - 20K

1L.U-R43 NAS i/4] 1M Resistor - IM - £ 5% - 1/4W - Carbon Film
LU-R44 NAF 1/4} 15K Resistor - 15K - % 5% - 1/4W - Carbon Film
LU-R45 RN92E-2E-104G Resistor - 100K % 2% - 1/4W - Meral Film
LU-R46 RN92E-2B-163G Resistor - 16K - 2% - 1/8W - Metal Film -
LU-R47 RN9Z2E-2B-433G Resistor - 43K - £ 2% - 1/8W - Metal Film

LU-R48 NAS 1/4] IM
LU-R49 Jumper
LU-R50 RGP103 100K
LU-R51 NAF 1/4] 47K

Resistor- IM -+ 5% - 1/4W - Carbon Film

Resistor -~ Variable - 100 K
Resistor - 4.7K - * 5% - 1/4W - Carbon Film
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Ref, No. Part No, Description

LU-R52 RNO2ZE-2B-473G Resistor - 47K - + 2% - 1/8W - Metal Film
LU-R53 NAF 1/4] 47K Resistor - 4.7K - * 5% - 1/4W - Carbon Film
LU-R54 NAF 1/4] 47K Resistor - 4.7K - % 5% - 1/4W - Carbon Film
LU-R55 RNG2E-2B-753G Resistor - 75K - % 2% - 1/8W - Meral Film
LU-R56 RJ-135 20K Resistor - Variable - 20K

LU-R57 Refer to Table 9.17.1. '

LU-R58 RN92E-2B-393CG Resistor - 39K -+ 2% - 1/8W - Metal Film
LU-R59 RN92E-2B-153G Resistor - 15K -+ 2% - 1/8W - Metal Film
LU-R60 RJ-65 5K Resistor - Variable - 5K

LU-R61 NAF 1/4] 47K Resistor - 4. 7K - £ 5% - 1/4W - Carbon Film
LU-Ra2 RJ-6S 10K Resistor - Variable - 10K

LU-R63 RNG92E-2ZB-313G Resistor - 51K - = 2% - 1/8W - Metal Film
LU-R64 NAF 1/4} 27K Resistor - 27K - £ 5% - 1/4W - Carbon Film-
LU-R65 RNO2E-2B-563G Resistor - 56K - * 2% - 1/8W - Metal Film
LU-R66  NAF 1/4] 4.7K Resistor - 4.7K - + 5% - 1/4W - Carbon Film
LU-R69 NAF 1/4} 6.8K Resistor - 6.8K - * 5% - 1/4W - Carbon Film
LU-R70 - HES 1/2] IM Resistor - 3M - % 5% - 1/2W - Carbon Film
LU-R71 HES 1/2] IM Resistor - 3M - £ 5% - 1/2W - Carbon Film
LU-R72 NAF 1/4} 2.2K Resistor - 2.2K - % 5% - 1/4W - Carbon Film
LU:R73 NAF 1/4) 10K Resistor - 10K - £ 5% - 1/4W - Carbon Film
LU-R74 NAF 1/4] 100K Resistor - 100K - * 5% - 1/4W - Carbon Film
LU-R75 NAF 1/4] 22K Resistor - 22K - £ 5% - 1/4W - Carbon Film
LU-R76 NAF 1/4] 1.2K Resistor - 1.2K - * 5% - 1/4W - Carbon Film
LU-R77 NAF 1/4] 1.5K Resistor - 1.5K - * 5%- 1/4W - Carbon Film
LU-R78 NAF 1/4] 10K Resistor - 10K - £ 5% - 1/4W - Carbon Film
LU-R79 NAF 1/4] 10K Resistor - 10K - £ 5% - 1/4W - Carbon Film
LU-R91

! Refer to Table 9.17.1.

LU-R96

LU-R100  Jumper

LU-R101 Refer to Table 9.17. 1,

LU-R102  Refer to Table 9.17.1

LU-R103  Refer to Table 9.17.1.

LU-R113 '

! Refer to Table 9.17.1.

LU-R121

LU-R124  Jumper \

LU-R125 NAF 1/4] 47K Resistor - 4.7K - * 5% - 1/4W - Carbon Film
LU-R126 NAF 1/4] 47K Resistor - 4.7K - * 5% - 1/4W - Carbon Film
*LU-R127 NAF 1/4] 1.5K Resistor - 1.5K - * 5% - 1/4W - Carbon Film
LU-C1 DEP (J) 0.068MF Capacitor - 0.068 uF - * 5% - 50V - Polyester
LU-C2 DEP (M) 0.015MF Capacitor - 0.015  uF - £ 20% - 50V - Polyester
LU-C3 196D105X0035HAL  Capacitor - 1 wpF- % 20%- 35V - Tantalum
LU-C4 196D105X0035HA1  Capacitor - I uF- % 20%- 35V - Tantalum
LU-C5 DEP (M) 0.047MF uF -+ 20% - 50V - Polyester

Capacitor - 0.047
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Ref. No.  Part No. Description
LU-Cé DEP (M) 0.0022MF  Capacitor - 0.0022 uF - + 20% - 50V - Polyester
LU-C7 DD105CH330] Capacitor - 33 pF - £ 5% - 50V - Ceramic
LU-C8 DD105CH330]) Capacitor - 33 pF - £ 5% - 50V - Ceramic
LU-C% DEP (M) 0.022MF  Capacitor - 0.022 pyF - + 20% - 50V - Polyester
LU-C10 25U 4.7 B.P. Capacitor - 4.7 uF - * 73 %- 25V - Electrolytic
LU-C11 DI>164CH100D Capacitor - 10 pF - + 5% - 50V - Ceramic
LU-C12  RT-16-MM-47 Capacitor - 47 wF - 1 33%- 16V - Electrolytic
LU-C13  RT-16-MM-47 Capacitor - 47 wE - *309%-16V - Electrolytic
LU-C14 DEP (M) 0.22MF Capacitor - 0.22 M F - 3 20%- 50V - Polyester
LU-C15 DEP (M) 0.22MF . Capacitor - 0.22 K F - + 20% - SOV - Polyester
LU-C16 196D474X0035HA1 Capacitor - 0.47 M F - + 20% - 35V - Tantalum
LU-C17 196D474X0035HA1 Capacitor - 0.47  HF - + 20% - 35V - Tantalum
LU-C18  DD107F103Z Capacitor - 0.01  HF - *809%-50V - Ceramic
LU-C19  DDIO7F103Z Capacitor - 0.01  #F - * 33%- 50V - Ceramic
LU-C23 DEP (M) 0.015MF Capacitor - 0.015 M F - £ 20% - 50V - Polyester
LU-C24 10U 47 B.P. Capacitor - 47 BF - ¥ 73%- 10V - Electrolytic
*LU-C31 DD105CH330] Capacitor - 33 pF - £ 5% - 50V - Ceramic
LU-C33  RT-25-MM-471 Capacitor - 470 #F - ' 30925V - Electrolytic
LU-C34  RT-25-MM-471 Capacitor - 470 M F - ¥ 38%-25V - Electrolytic
LU-C35  RT-25-MM-471 Capacitor - 470 M F - ! 399%-25V - Electrolytic
LU-C36 RT-25-MM-471 Capacitor - 470 K F- ' 339%-25V - Electrolytic
LU-C37 50U 1 Capacitor - 1 #F- *13%-50V - Electrolytic
LU-C38 50U 1 . Capacitor - 1 KF- 73%-50V - Electrolytic
LU-C41 RT-16-MM-470 Capacitor - 47 KF- 230%-16V - Electrolytic
LU-C42 RT-16-MM-470 Capacitor - 47 HF- *30%-16V -Electrolytic
*LU-C43  DD107F103Z Capacitor - 0.01  #F- X 80%-50V - Ceramic
*LU-C44  DDI107F103Z Capacitor - 0.01 M F - *30%- 50V - Ceramic
LU-C45 DD104B101K Capacitor - 100 pF -+ 10% - 50V - Ceramic
LU-C46 DEP (M) 0.022MF  Capacitor - 0.022 4 F-* 20% - 50V - Polyester
LU-S1 02BZ3.3 Zener Diode
LU-S2 25K18Y Field-E ffect Transistor
LU-53 MC14093BCP Integrared Circuit
LU-S4 2SC1344E Transistor
LU-§5 28C1344E Transistor
LU-56 LM301AN Integrated Circuit
LU-S7 25K30A GR Field-Effect Transistor
LU-58 TLO82CP Integrated Circuit
LU-S9 PC-507 Opto Coupled Isolator
LU-S10 TL082CP Integrated Circuit
LU-S811 LM329BZ Zener Diode
LU-S12 LM329BZ Zener Diode
LU-513 TLO82CP Integrated Circuit
LU-S514 151588 Diode
LU-S15 25C1815Y Transistor
LU-S16 151588 Diode

9-32

E=1



| LU[SHEET 8 of 8 |

[MU|SHEET 1 of 1 |

Ref.No.  Part No. Description

LUS17  2SAL015Y Transistor

LU-518 T1.082CP Integrated Circuit

LU-S19 25C1815Y Transistor

LU-520 25C1815Y Transistor-

LU-821 25A1015Y . Transistor

LU-822 25A1015Y Transistor

LU-823 181588 Diode

1.U-524 151588 Diode

1.U-525 151588 Diode

LU-826 28C1815Y Transistor

LU-§27 25A1015Y Transistor

LU-528 i1S1388 Diode

LU-531 28C1815Y Transistor

LU-832 25B434Y Transistor

LU-§33 25A1015Y Transistor

LU-534 28D880Y Transistor

*LU-543 LM301P Integrated Circuit

LU-544 w02 Rectifier

LU-545 W02 Rectifier

LU-546 LM340T15 Integrated Circuit

LU-547 MC7915CT Integrated Circuit

1.1)-548 10D2 Diode

LU-549 10D2 Diode

LU-L1 FT-18D Choke
*LU-J1 IL-3P-S3EN2 Connector - Receptacle - 3 Pin
LU-PB1 LR-343 Amp. P.C. Board Assembly
Table 9.18 MU MODULE 1 (Linearized) Attenuator Parts List
Ref. No.  Part No. Description

MU-R1 RJ-13B 5K Resistor - Variable - 5K

MU-R2  RN92E-2B-100G Resistor - 10 -+ 2% - 1/8W - Metal Film
MU-SW1  RS-700BE 1-3-3 Rotary Switch

MU-SW2  M-2020 Toggle Switch

MU-J101  317-12-901-01 Type 2 Terminal - Red
MU-j102  317-12-901-02 Type 2 Terminal - Black
MU-PB1 LR-343 AMP P.C. Board Assembly
MU-PB2 BI-384 Bias Circuit P.C. Board Assembly
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Ref No.  PartNo. Description

NU-R1 RN92E-2B-473G Resistor - 47K -+ 2% - 1/8W - Meral Film
NU-R2 RJ-6P 10K Resistor - Variable - 10K

NU-R3 RN92E-2B-433G Resistor - 43K - % 2% - 1/8W - Metal Film
NU-R10 Jumper '

NU-R13 Jumper : :
NU-R14 RN92E-2B-432G Resistor - 4.3K - = 2% - 1/8W - Metal Film
NU-C1 DD105 CH330] Capacitor - 33pF -+ 5% - 50V - Ceramic
NU-51 . LM301AM Integrated Circuit

NU-J1 IL-10P-S3EN2 Connector - Receptacie - 10pin

NU-PB2 BI-384 Bias Circuit P.C. Board Assembly

Table 9.20 OU MODULE 2,3, 4,5, 6 & 7 (Linearized) Attenuator Parts List
Ref. No.  Part No. Description

OU-R1 RJ}-13B 5K Resistor - Variable - 5K

OU-R2 RNS2E-2B-100G Resistor - 10 - £2% - 1/8W - Metal Film
OU-R3 - Incorporated in OU-}1
OU-SW1 RS-700BE 1-3-3 Rotary Switch
OU-SW2  M-2020 Toggle Switch
OU-5W3 MFS-201 Slide Switch
Oou-J1 757-90-002 Input Terminal For Thermocouple

: (OU-R3, 240  at'0°C X 2.is incorporated.)

OU-PB1 LR-343
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Table 9.21.1 PU MODULE 1, 2, 3, 4, 5, 6 & 7 (Linearized) Amplifier Component

Ref. No.

Variation List

Part No.

Description

MODULE
PU-R88
PU-R89
PU-R90
PU-R91
PU-R92
PU-R93
PU-R94
PU-R95
PU-R96
PU-R99
PU-R100
PU-R101
PU-R102
PU-R103
PU-R104
PU-R105

PU-R106

PU-R107
PU-R108
PU-R109
PU-R113
PU-R114
PU-R115
PU-R116
PU-RTI17
PU-R118
PU-R119
PU-R120
PU-R121
PU-R57

i-(Linearized):

RN92E-2B-103G
RN92E-2B-513G
RN92E-2B-112G
Jumper

R}-6S 2K
RN92E-2B-223G
RJ-65 5K
RN92E-2E-913G
RJ-6S 20K
RN92E-2B8-103G
RN92E-2E-164G
RN92E-2E-104G
RJ-6S 20K
RN92E-2B-753G
RN92E-2E-104G
R}-6S 20K
RN92E-2B-683G
RN92E-2E-104G
RJ-68 20K
RN92E-2B-683G
RN92E-2B-103G
NOT REQUIRED
NOT REQUIRED
NOT REQUIRED
NOT REQUIRED
NOT REQUIRED
NOT REQUIRED

NOT REQUIRED

NOT REQUIRED
RNG2E-2B-150G

MODULE 2 (Linearized):

PU-R88
PU-R89
PU-R90
PU-R91
PU-R92
PU-R93
PU-R94
PU-R95
PU-R96
PU-R99

RN92E-2B-103G
RN92E-2E-274G
RN92E-2B-112G
RN92E-2B-221G
RJ-6S 2K
RN92E-2B-123G
RJ-6S 5K |
RN92E-2B-363G
RJ-65 10K
RN92E-2B-103G

Resistor - 10K -
Resistor - 51K -
Resistor - 1.1K -

I+ i+

2% - 1/8W - Meral Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

Resistor - Variable - 2K

Rcsistgr - 22K -

£

2% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 91K -

*

2% - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 10K -
Resistor - 160K -
Resistor - 100K -

+
*
*

2% - 1/8W - Metal Film
2% - 1/4W - Meral Film
2% - 1/4W - Meral Film

Resistor - Variable - 20K -

Resistor - 75K -
Resistor - 100K -

%
*

2% - 1/8W - Metal Film
2% - 1/4W - Meral Film

Resistor - Variable - 20K

Resistor - 68K -
Resistor - 100K -

+
*

2% - 1/8W - Mertal Film
2% - 1/4W - Metal Film

Resistor - Variable - 20K

68K -
10K -

Resistor -
Resistor -

Resistor - 15 -

Resistor - 10K -
Resistor - 270K -
Resistor - 1.1K -
Resistor - 220 -

*
*

33

I+ M B -

2% - 1/8W - Mertal Film
2% - 1/8W - Metal Film

2% - 1/4W - Metal Film

2% - 1/8W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

Resistor - Variable - 2K

Resistor - 12K -

t

2% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 36K -

*

2% - 1/8W - Meral Film-

Resistor - Variable - 10K
Resistor - 10K - % 2% - 1/8W - Metal Film
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Part No.

Description
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PU-R100
PU-R101
PU-R102
PU-R103
PU-R104
PU-R105
PU-R106
PU-R107
PU-R108
PU-R109
PU-R113
PU-R114
PU-R115
PU-R116
PU-R117
PU-R118
PU-R119
PU-R120
PU-R121
PU-R57

RN92E-2B-153G
RN92E-2E-104G
RJ-65 20K

RN92E-2E-913G
RN92E-2E-104G
R}-6S 20K

RN92E-2E-913G
RN92E-2E-104G
RJ-6S 20K

RNO2E-2E-913G
RN92E-2B-103G
RN92E-2B-103G
RNO2E-2E-104F
RJ-6S 10K

RN92E-2B-332F
RN92E-2B-820G
RN92E-2B-102G
RN9O2E-2B-242G
RJ-6S 500

RN92E-2B-161G

MODULE 3 (Linearized):

PU-R88
PU-R89
PU-R90
PU-R91
PU-R92
PU-R93
PU-R94
PU-R95
PU-R96
PU-R99
PU-R100

PU-R101

PU-R102
PU-R103

PU-R104

PU-R105
PU-R106
PU-R107
PU-R108
PU-R109
PU-R113
PU-R114
PU-R115

RN92E-2B-103G
RNO2E-2E-434G
RN92E-2B-122G
RN92E-2B-151G
RJ-6S 2K
RN92E-2B-113G
RJ-6S 5K
RN92E-2B-333G
RJ-6S 10K
RN92E-2B-103G
EN92E-2B-203G
RN92E-2E-104G
RJ-6S 20K
RN92E-2E-104G
RN92E-2E-104G
RJ-6S 20K
RN92E-2E-104G
RN92E-2E-104G
RJ-6S 20K
RN92E-2E-913G
RN92E-2B-103G
RN92E-2B-103G
RN92E-2B-753F

Resistor - 15K -

Resistor - 100K -

+
+

2% - 1/8W - Metal Film
2% - 1/4W - Metal Film

Resistor - Vanable - 20K

Resistor - 91K -

+

2% - 1/4W - Metal Film

Resistor - 100K - + 2% - 1/4W - Metal Film
Resistor - Variable - 20K

Resistor - 91K -
Resistor - 100K -

+
*

29% - 1/4W - Metal Film
29 - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 91K -
Resistor - 10K -
Resistor - 10K -
Resistor - 100K -

i+ o

2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
1% « 1/4W - Metal Film

Resistor - Variable - 10K

Resistor - 3.3K -
Resistor - 82 -
Resistor - 1K -
Resistor - 2.4K -

+
*
*
*

1% - 1/8W - Metal Film
2% - 1/8W - Metal Film

2% - 1/8W - Metal Film -

2% - 1/8W - Metal Film

Resistor - Variable - 500

Resistor - 160 -

Resistor - 10K -
Resistor - 430K -
Resistor - 1.2K -
Resistor - 150 -

I+

+ o

2% - 1/8W - Metal Film

2% - 1/8W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

Resistor - Variable - 2K

Resistor - 11K -

I+

2% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 33K -

I+

2% - 1/8W - Metal Film

Resistor - Varable - 10K

Resistor - 10K -
Resistor - 20K -
Resistor - 100K, -

*
t
b

2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
2% - 1/4W - Metal Film

Resistor - Varia:bie - 20K

Resistor - 100K -
Resistor - 100K -

s
+

2% - 1/4W - Metal Film
2% - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 100K -
Resistor - 100K -

b
+

2% - 1/4W - Metal Film
2% - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 91K -
Resistor - 10K -
Resistor - 10K -
Resistor - 75K -
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Ref. No.  Part No. Description.’

PU-R116 RJ-65 5K Resistor - Variable - 5K

PU-R117 RN92E-2B-332F Resistor - 3.3K - * 1% - 1/8W - Metal Film

PU-R118 RN92E-2B-201G Resistor - 200 - £ 2% - 1/8W - Metal Film

PU-R119 RN92E-2B-162G Resistor - 1.6K - * 2% - 1/8W - Metal Film

PU-R120 RN92E-2B-182G Resistor - 1.8K - + 2% - 1/8W - Metal Film

PU-R121 R}-65 500 Resistor - Variable - 500

PU-R57 RN92E-2B-131G Resistor - 130 - % 2% - 1/8W - Metal Film
MODPULE 4 (Lineanzed):

PU-R88  RNO2E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film

PU-R89 RNO2E-2E-624G Resistor - 620K - £ 2% - 1/4W - Metal Film

PU-RSO RN9Z2E-2B-182G Resistor - 1.8K - * 2% - 1/8W - Mertal Fiim

PU-R91 Jumper

PU-R92 R}-68 2K Resistor - Variable - 2K

PU-R93 ‘RNY92E-2B-113G Resistor - 11K - * 2% - 1/8W - Meral Film

PU-R94 RJ-65 5K Resistor - Variable - 5K

PU-R%3 RNO2E-28-203G Resistor - 20K - % 2% - }1/8W - Metal Film

PU-R96 RJ-6S 5K _ Resistor - Varable - 5K

PU-R99 RNS2E-2B-1G3G Resistor - 10K - ® 2% - 1/8W - Metal Film

PU-R100 RN92E-2B-183G Resistor - 18K - % 2% - 1/8W - Metal Film

PU-R101 RNG2E-2E-104G Resistor - 100K - + 2% - 1/4W - Metal Film

PU-R102 RJ-65 20K Resistor - Variable - 20K

PU-R103  RN9ZE-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film

PU-R1i04  RN9ZE-ZE-104G Resistor - 100K - + 2% - 1/4W - Meral Film

PU-R105 RJ-65 20K Resistor - Variable - 20K

PU-R106 RN92E-2E-104G Resistor - 100K - * 2% - 1/4W - Metal Film

PU-R107 RN9ZE-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film

PU-R108 RJ-65 20K Resistor - Variable - 20K '

PU-R109 RNOZE-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film

PU-R113 RN92E-2B-103G Resistor - 10K - * 2% - 1/8W - Metal Film

PU-R114  RN92E-2B-103G Resistor - 10K -+ 2% - 1/8W - Metal Film

PU-R115 RN9Z2E-2E-823F Resistor - 82K - £ 1% - 1/4W - Metal Film

PU-R116 RJ-655K Resistor - Varable - 5K

PU-R117 RN9Z2E-2B-362F Resistor - 3.6K - * 1% - 1/8W - Metal Film

PU-R118  RN92E-2B-201G Resistor - 200 - £ 2% - 1/8W - Metal Film

PU-R119 RN92ZE-2B-182G Resistor - 1.8K - £ 2% - 1/8W - Metal Film

PU-R120 RN92E-2B-242G Resistor - 2.4K - £ 2% - 1/8W - Metal Film

PU-R121 R]J-65 500 Resistor - Variable - 500

PU-R57 RN92E-2B-201G Resistor - 200- % 2% - 1/8W - Metal Film
MODULE 5 (Linearized):

PU-R88 RN92E-2B-103G Resistor - 10K - £ 2% - 1/8W - Metal Film

PU-R89 RN92E-2E-124G Resistor - 120K - 2 2% - 1/4W - Mertal Film

PU-R90 RNOZE-2B-821G Resistor - 820 - % 2% - 1/8W - Meral Film

PU-R91 RN92E-2B-331G Resistor - 330 - £ 2% - 1/8W - Meral Film

PU-R92 RJ-6S 2K Resistor - Variable - 2K '

PU-R93 RN92E-2B-153G Resistor - 15K - *-2% - 1/8W - Metal Film
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Ref. No. Part No. Description
PU-R94 R]J-65 5K Resistor - Variable - 5K -
PU-R95 RN92E-2B-473G Resistor - 47K~ = 2% - 1/8W - Metal Film
PU-R96 RJ}-65 10K Resistor - Variable - 10K
PU-R99 RN92E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film
PU-R100 RN92E-2B-473G Resistor - 47K - * 2% - 1/8W - Metal Film
PU-R101 RN9ZE-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film
PU-R102 RJ-65 20K Resistor - Variable - 20K
PU-R103 RN92ZE-2E-913G Resistor - 91K -+ 2% - 1/4W - Meral Film
PU-R104 RNG2E-2ZE-104G Resistor - 100K - + 2% - 1/4W - Metal Film
PU-R105 RJ-65 20K Resistor - Variable - 20K
PU-R106 RNG2E-2E-823G Resistor - 82K - * 2% - 1/4W - Metal Film
PU-R107 »RN92E-2E-104G Resistor - 100K - + 2% - 1/4W - Metal Film
PU-R108 -~ RJ-65 20K Resistor - Variable -20K
PU-R109 RN92E-2E-823G Resistor - 82K - £ 2% - 1/4W - Metal Film
PU-R113 RN92E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film
PU-R114 RNG2E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film
PU-R115 RNG2E-2B-433F Resistor - 43K - * 1% - 1/8W - Metal Film
PU-R116 RJ-GS 5K Resistor - Variable - 5K
PU-R117 RN92E-2B-122F Resistor- 1.2 K- * 1%~ 1/8W - Metal Film -
PU-R11i8 RN92E-2B-220G Resistor - 22 - * 2% - 1/8W - Metal Film
PU-R119 RN92E-2B-181G Resistor - 180- = 2% - 1/8W - Metal Film
PU-R120 RN92E-2B-333G Resistor - 33K~ + 2% - 1/8W - Metal Film
PU-R121 RJ-6S 10K Resistor - Variable - 10K .
PU-R57 RN92E-2B-430G - Resistor - 43 - % 2% - 1/8W - Meral Film
MODULE 6 (Linearized):
PU-RE8 RNO2E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film
PU-RE9 RN92E-2E-154G Resistor - 150K - £ 2% - 1/4W - Metal Film
PU-R90 - RNY2E-2B-911G Resistor - 910 - * 2% - 1/8W - Metal Film
PU-R91 Jumper ' v
PU-R92 R}-6S 2K Resistor - Variable - 2K _
PU-R93 RN92E-2B-123G Resistor - 12K - * 2% - 1/8W - Metal Film
PU-R94 RJ-65 5K Resistor - Variable - 5K- : .
PU-R95 RN92E-2B-393G Resistor - 39K - & 2% - 1/8W - Metal Film
PU-R%6 RJ-6S 10K - Resistor - Vanable - 10K :
PU-R99 RN92E-2B-103G Resistor - 10K -~ * 2% - 1/8W .- Meral Film
PU-R100 RN92E-2B-513G Resistor - 51K - * 2% - 1/8W - Metal Film
PU-R101 RN9ZE-2E-104G Resistor - 100K - * 2% - 1/4W - Metal Film
PU-R102 RJ}-65 20K ' Resistor - Variable - 20K -
PU-R103 RNOZE-2E-913G Resistor = 91K - * 2% - 1/4W - Metal Film
PU-R104 RN92E-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film
"PU-R105 RJ-6S 20K - Resistor - Variable - 20K -
PU-R106 RN92E-2E-913G Resistor - 91K - = 2% - 1/4W - Metal Film
PU-R107 RN92E-2E-104G Resistor - 100K - * 2% - 1/4W - Metal Film
PU-R108 RJ-6S 20K Resistor - Variable - 20K -
PU-R109 RN92E-ZE-913G

Resistor - 91K - + 2% - 1/4W - Metal Film
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PU-R113
PU-R114
PU-R115
PU-R116
PU-R117
PU-R118
PU-R119
PU-R120
PU-Riz}
PU-R57

RN92E-2B-103G
RN92E-2B-103G
RNOZE-2B-433F
RJ-6S 5K
RN92E-2B-122F
RN92E-2B-270G
RN92ZE-2B-241G
RN92E-2B-303G
R}-6S 10K
RN92E-2B-390G

MODULE 7 (Lineanized):

PU-R88
PU-R8Y
PU-R90
PU-R91
PU-R92
PU-R93
PU-R94
PU-R95
PU-R96
PU-R99
PU-R100
PU-R101
PU-R102
PU-R103
PU-R104
PU-R105
PU-R106
PU-R107
PU-R108
PU-R109
PU-R113
PU-R114

PU-R115 ~

PU-R116
PU-R117
PU-R118
PU-R119
PU-R120
PU-R121
PU-R57

RN92E-2B-103G
RN92E-2E-184G
RN92E-2B-751G
RN92E-2B-111G
RJ-65 2K
RN92E-2B-183G
RJ-6S SK
RN92E-2B-513G
RJ-6S 10K
RN92E-2B-103G
RNO2E-2B-433G
RN92E-2E-104G
RJ-65 20K
RN92E-2B-683G
RNO2E-2E-104G
RJ-6S 20K
RN92E-2E0913G
RNO2E-2E-104G
RJ-6S 20K
RN92E-2E-913G

RN92E-2B-103G

RN92E-2B-103G
RN92E-2B-563F
RJ-6S 5K

RN92E-2B-182F
RN92E-2B-750G
RN92E-2B-621G
RN92E-2B-302G
RJ-6S 500

RN92E-2B-430G

Resistor - 10K -
Resistor - 10K -
Resistor - 43K -

+ I+

2% - 1/8W - Mertal Film
2% - 1/8W - Mertal Film
1% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 1.2K -
Resistor - 27 -
Resistor - 240 -
Resistor - 30K -

e E

1% - 1/8W - Metal Film
2% - 1/8W - Mertal Film
2%.- 1/8BW - Meral Film
2% - 1/8W - Metal Film

Resistor - Variable - 10K

Resistor - 39 -

/_ Resistor - 10K -

Resistor - 180K -
Resistor - 750-
Resistor - 110 -

*
*

+
t
*

2% ~ 1/8W - Metal Film

2% - 1/8W - Metal Film
2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film

Resistor - Variable - 2K

Resistor - 18K -

*

2% - 1/8W - Metal Film

Resistor - Variable - 5K _
Resistor - 51K - + 2% - 1/8W - Metal Film
Resistor - Variabie - 10K

Resistor - 10K -
Resistor - 43K -
Resistor - 100K -

*
i
x

2% - 1/8W - Metal Film
2% - 1/8W - Meral Film
2% - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 68K -
Resistor - 100K -

*
*

2% - 1/8W - Metal Film
2% - 1/4W - Mertal Film

Resistor - Variable - 20K

Resistor - 91K -
Resistor - 100K -

*
%

2% - 1/4W - Metal Film
2% - 1/4W - Metal Film

Resistor - Variable - 20K

Resistor - 91K -
Resistor - 10K -
Resistor - 10K -
Resistor - 56K -

*
*
+
b

2% - 1/4W - Metal Film
2% - 1/8W - Metal Film
2% - 1/8W - Metal Film
1% - 1/8W - Metal Film

Resistor - Variable - 5K

Resistor - 1.8K -
Resistor - 75 -

- Resistor - 620 -

Resistor - 3K -

*
+

|5 2

1% - 1/8W - Metal Film -

2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

2% - 1/8W - Metal Film

Resistor - Variable - 500

Resistor - 43 -
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Table 9.21.2 PU MODULE 1, 2,3, 4 5, 6 & 7 (Linearized) Amplifier Parts List e
(Note) * marked parts are not needed in MODULE 1.

Ref. No.  Part No. Description e

PU-R1 RE35YQ-10KF Resistor - 10K - £ 1% - 1/4W - Metal Film

PU-R2 RE35YQ-10KF Resistor - 10K - £ 1% - 1/4W - Metal Film o

PU-R4 RN92E-2B-201G Resistor - 200 - £ 2% - 1/8W - Meral Film

PU-R13 NAF 1/4] 150K Resistor - 150K - * 5% - 1/4W - Carbon Film

PU-R15 NAF 1/4] 220K Resistor - 220K - £ 5% - 1/4W - Carbon Film "

PU-R16  NAF 1/4] 220K Resistor - 220K - * 5% - 1/4W - Carbon Film

PU-R17 NAF 1/4] 100K Resistor - 100K - = 5% - 1/4W - Carbon Film -

PU-R18 NAF 1/4] 100K Resistor - 100K - %= 5% - 1/4W - Carbon Film

PU-R21 NAF 1/4] 33K Resistor - 33K - % 5% - 1/4W - Carbon Film

PU-R22 RE35YQ-100KF Resistor - 100K - * 1% - 1/4W - Metal Film -

PU-R23 Jumper -

PU-R24 RE35YQ-100KF Resistor - 100K - £ 1% - 1/4W - Metal Film "

PU-R25  RE35YQ-100KF Resistor - 100K - * 1% - 1/4W - Metal Film ]

PU-R26 NAF 1/4] 100K Resistor - 100K - * 5% - 1/4W - Carbon Film

PU-R27  HES 1/2] 2M Resistor - 2M - % 5% - 1/2W - Carbon Film -

PU-R28  NAF 1/4] 150 Resistor - 150 - £ 5% - 1/4W - Carbon Film -

PU-R29 NAF 1/4] 33K Resistor - 33K - + 5% - 1/4W - Carbon Film o

PU-R30 NAF 1/4] 3.3K Resistor - 3.3K - % 5% - 1/4W - Carbon Film

PU-R31 NAF 1/4] 3K Resistor = 3K - ¥ 5% - 1/4W - Carbon Film

PU-R32 NAF 1/4} 47K Resistor -4.7K - = 5% - 1/4W - Carbon Film e

PU-R33 NAF 1/4] 10K Resistor - 10K - % 5% - 1/4W - Carbon Film —

PU-R 34 NAF 1/4] 10K Resistor - 10K - £ 5% - 1/4W - Carbon Film .

PU-R35 NAF 1/4f 15K Resistor - 15K - % 5% - 1/4W - Carbon Film

PU-R37  Jumper . -

PU-R39  RN92E-2B473G Resistor - 47K -+ 2% - 1/8W - Metal Film -

PU-R40 A-13S 10K . Resistor - Variable - 10K -

PU-R41 NAF 1/4] 1.5K Resistor - 1.5K - % 5% - 1/4W - Carbon Film

PU-R42  RGP-103 20K Resistor -Variable - 20K . -

PU-R43 NAS 1/4] 1M Resistor - IM - % 5% - 1/4W - Carbon Film o

PU-R44 NAF 1/4] 15K Resistor - 15K - £ 5% - 1/4W - Carbon Film -

PU-R45 RNO92E-2E-104G Resistor - 100K - £ 2% - 1/4W - Metal Film .

PU-R46 RN92E-2B-163G Resistor - 16K - T 2% - 1/8W - Metal Film _

PU-R47  RNY2E-2B-433G Resistor - 43K -+ 2% - 1/8W - Metal Film -

PU-R48 NAS 1/4] IM Resistor - IM - £ 5% - 1/4W - Carbon Film -

PU-R49 Jumper _ -

PU-R350 RGP-103 100K Resistor - Variable - 100K -

PU-R51 NAF 1/4] 47K Resistor - 47K - = 5% - 1/4W - Carbon Film

PU-R52 RN92E-2B-473G Resistor - 47K - t 2% - 1/8W - Metal Film ' -

PU-R53 NAF 1/4] 4.7K Resistor - 4.7K - t 5% - 1/4W - Carbon Film -

PU-R54 NAF 1/4} 4.7K Resistor - 4.7K - £ 5% --1/4W - Carbon Film —

PU-R535 RN92E-2B-753G Resistor - 75K - £ 2% - 1/8W - Metal Film -

PU-R56 RJ-138 20K Resistor - Variable - 20K
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Part No.

- Description
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PU-R57
PU-R58
PU-R59
PU-R60
PU-R61
PU-R62
PU-R63
PU-R64
PU-R65
PU-R66
PU-R69
PU-R70
PU-R71
PU-R72
PU-R73
PU-R74
PU-R7S
PU-R76
PU-R77
PU-R78
PU-R79
PU-R80
PU-R81
PU-R82
PU-R83
PU-R84
PU-R85S
PU-R86
PU-R87
PU-R88

.
PU-R96
PU-R99

7
PU-R109
PU-R113

)

PU-R121-

PU-R125
PU-R126
*PU-R127
PU-CT.
PU-C2
PU-C3
PU-C4

Refer to Table 9.21.1.
RN92E-2B-393G
RN92E-2B-153G

RJ-6S 5K
NAF 1/4] 4.7K
RJ-68 10K

RN92E-2B-513G

NAF 1/4] 27K

RNS9ZE-2B-563G

NAF 1/4] 4.7K
NAF 1/4] 15K
HES 1/2] 3M
HES 1/2] 3M

NAF 1/47 2.2K -~

NAF 1/4] 10K

NAF 1/4] 100K

NAF 1/4] 22K
NAS 1/4] 1.2K
NAF 1/4] 1.5K
NAF 1/4] 10K
NAF 1/4] 10K
NAF 1/4] 75K
Jumper

NAF 1/4] 47K
NAF 1/4} 47K
NAF 1/4] 47K
NAF 1/4] 47K
NAF 1/4] 3.9K
NAF 1/4] 3K

Referto Table 9.21.1

Refer to Table 9.21.1.

Refer to Table 9.21.1

NAF 1/4] 4.7K
NAF 1/4] 4.7K
NAF 1/4] 1.5K

DEP (J) 0.068MF
DEP (M) 0.015MF
196D105X0035HA 1
196D105X0035HA 1

Resistor - 39K -
Resistor - 15K -

+
*

2% - 1/8W - Metal Film
2% - 1/8W - Metal Film

Resistor - Variable - 5K -

Resistor - 4.7K -

I+

5% - 1/4W - Carbon Film -

Resistor - Variable - 10K

Resistor - 51K -
Resistor - 27K -
Resistor - 56K -
Resistor - 4.7K -
Resistor - 15K -
Resistor - 3M -

Resistor - 3M -. .

Resistor - 2.2K -
Resistor - 10K -

Resistor - 100K -

Resistor - 22K -
Resistor - 1.2K -
Resistor - 1.5K -
Resistor - 10K -
Resistor - 10K -
Resistor - 75K -

Resistor - 47K -
Resistor - 47K -
Resistor - 47K -
Resistor - 47K -
Resistor - 3,9K -
Resistor - 3K -

Resistor - 4.7K -
Resistor - 4.7K -
Resistor - 1.5K -

Capacitor - 0.068 uF - ¢t
Capacitof -0.015 uF-

Capacitor - 1
Capacitor - 1
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+
*
+

2% - 1/8W - Meral Fiim
5% - 1/4W - Carbon Film
2% - 1/8W - Metal Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/2W - Carbon Film
5% - 1/2W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon_ Film

" 5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

5% - 50V - Polyester

* 20% - 50V - Polyester
MEF- £ 20%- 35V - Tantalum
#F- * 20%-35V - Tantalum
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Ref.No.  Part No. Description
PU-C5 DEP (M) 0.047MF Capacitor - 0.047 uF-  +20%- 50V - Polyester
PU-C6 DEP (M} 2200PF Capacitor - 2200 p F-  +20% - S0V - Polyester
PU-C7 DD105CH330j - Capacitor - 33 pF- £5%-50V-Ceramic
PU-C8 DD105CH330] Capacitor - 33 pF- %5%-50V-Ceramic
PU-C9 DEP (M} 0.022MF Capacitor - 0.022 uF -  +20% - 50V - Polyester -
PU-C10  CE04W 4.7 B.P. Capacitor - 4.7 uF - * 180% .25V - Electrolytic
PU-.Cil DD104CH100] Capacitor - 10 pF- £5%-50V - Ceramic
PU-C12 RT-16-MM-470 Capacitor-47  uF- ' 39%-16V - Electrolytic
PU-C13 RT-16-MM-470 Capacitor - 47 uF- 1 38%- 16V - Electrolytic
PU-C14  DEP (M) 0.22MF Capacitor - 0.22  uF - £20% - 50V - Polyester
PU-C15 DEP (M) 0.22MF Capacitor - 0.22  WF -  +20% - 50V - Polyester
PU-C16 196D474X0035HA1  Capacitor- 0,47 uF-  +20%- 35V - Tantalum
PU-C17 196D474X0035HA1 Capacitor - 0.47 MF -  +20%- 35V - Tantalum
PU-C18 © DDI07F103Z Capacitor - 0.01  u4F- ¥ 8%9%.50V - Ceramic
PU-CI9  DDI107F103Z - Capacitor - 0.01 uF- ¥ 83950V . Ceramic
PU-C23 DEP (M) 0.015MF Capacitor - 6.015 KF - *20%-50V - Polyester
PU-C24  CEO4W47B.P. . Capacitor-47  uF- *73%.10V- Electrolytic
PU-C25  DD104B10IK Capacitor - 100 pF- % 10% - 50V - Ceramic
PU-C26 DD104CH100D Capacitor - 10 pF-  *5%- 50V - Ceramic
PU-C27 DD104B102K Capacitor - 1000 p F - # 10% - 50V - Ceramic
PU-C28  CE04W IMF Capacitor - 1 MF - 1 {3%-50V - Electrolytic
PU-C29 DD104B102K Capacitor - 1000 p F- % 10% - 50V - Ceramic
PU-C30 DD104B102K Capacitor - 1000 p F - £ 10% - 50V - Ceramic
*PU-C31 DD105CH330] Capacitor- 33 pF- *35%-50V - Ceramic
PU-C33 RT-25-MM-471 Capacitor - 470 #F -  I30%-25V - Electrolytic
PU-C34 RT-25-MM-471 Capacitor - 470 #F- 1 30%- 25V - Electrolytic
PU-C35 = RT-25-MM-471 Capacitor- 470 #F - 139%- 25V - Electrolytic
PU-C36  RT-25-MM-471 Capacitor - 470 #F- 130%- 25V - Electrolytic
PU-C37 CE04W IMF Capacitor - 1 HF - I73%- 50V - Electrolytic
PU-C38 CE04W IMF Capacitor - 1 HF- 173%-50V - Electrolytic
PU-C39 ECS-Z35HS1 Capacitor-1  MF- % 20%- 35V - Tantalum
PU-C40 ECS-Z35HS!1 Capacitor - 1 KE- %20%-35V - Tantalum
PU-C41 RT-16-MM-470 Capacitor - 47 £ F- I {0%- 16V - Electrolytic
PU-C42  RT-16-MM-470 Capacitor-47  #F- ! 30%-16V - Electrolytic
*PU-C43 DD107F1032 Capacitor-0.01 #F- ! 32%.-50V - Ceramic
*PU-C44  DDIOTF103Z Capacitor- 0.01 HF- 38%9%.50V - Ceramic
PU-C45  DD104B101K Capacitor - 100 pF - £ 10% - 50V - Ceramic
PU-C46 DEP (M) 0.022MF Capacitor - 0.022 # F - *20% - 50V - Polyester
PU-S1 02BZ3.3 Zener Diode
PU-82 25K18Y Field-Effect Tansistor
PU-S3 MC14093BCP Integrated Circuit
PU-54 2SC1344E . Transistor
PU-§5 " 25C1344E Transistor.
PU-S6 LM301AN Integrated Circuit
PU-S7 25K30A GR ~ Field-Effect Transistor
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Ref. No. Part No.
PU-S8 TL0O82CP
PU-59 PC507
PU-S10  TLO82CP
PU-S11 LM329B7
PU-§12 LM329B7
PU-S13 TLO82CP
PU-514 1S1588
PU-S13 28C1815Y
PU-S16 151588
PU-S17 25A1015Y
PU-518 TLO82CP

" PU-S19 28C1815Y
PU-S20 2SC1815Y
PU-S21 2SA1015Y
PU-$22 2SA1015Y
PU-$23 181588
PU-S24 1$1588
PU-S25 151588
PU-S26 2SC1815Y
PU-S27 25A1015Y
PU-528 151588
PU-S31 28C1815Y
PU-S32 2SB434Y
PU-S33 2SA1015Y
PU-S34  2SD8BOY
PU-§35 AD7574 N
PU-S36 2716
PU-S37 AD7524 IN
PU-§38 SD-101
PU-S39  TLO82CP
PU-S40 151588
PU-S41 SN74LSOON
PU-S42 SN74LS22 1N
*PU-S43 LM301P
PU-S44 W02
PU-S45 W02
PU-S46 LM340T15
PU-$47 MC7915CT
PU-S48 10D2
PU-549 10D2
PU-S50. 7805 (T0-220)
PU-L1 FT-18D
PU-J1 IL-3P-S3EN2
PU-PB1 LR-343

Description

| PU|SHEET 9 of 9 |

Integrared Circuit
Opto Coupled Isolator
Integrated Circuir
Zener Diode
Zener Diode
Integrated Circuit
Diode

Transistor

Diode

Transistor
Integrated Circuit
Transistor
Transistor
Transistor
Transistor
Diode

Diode

Diode.

Transistor
Transistor -
Diode

Transistor
Transistor
Transistor
Transistor

Integrated Circuit, With Socket
Integrated Circuit, With Socket
Integrated Circuit, With Socket

Schottky-Barrier Diode
Integrated Circuit
Diode

Integrated Circuit
Integrated Circuit
integrated Circuit
Rectifier
Recrifier:
Integrated Circuit '
Integrated Circuit
Diode -

Diode

Integrated Circuit
Choke

Connector-Receptacle - 3 pin
AMP P.C. Board Assembly
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Table 9.22 AQO  Chart Take-up Parts List

Ref. No. Part No. Description
AO-C1 PMAP 0.01MFsy Capacitor - 0.01 puF - +20% - 630V - Paper
AO-C2 MP 0.6 + 0.2ZMF Capacitor - 0.6 uF + 0.2uF - £20% - 250V - Metalized Paper
AO-M1 P-301 Servo Motor
AO-SW1 S1 Slide Switch
AO-J1 1625-3R Connector-Socket - 3 pin - Unfixed
1625-3P-1 Connector-Plug - 3 pin - Unfixed
[BO, | SHEET 1 of 1 |

Table 9.23 BO, OPTION 2 Event Marker Parts List, 1241-2
Ref. No. Part No. Description
BO, -J1 S1-7403 Connector-Socket - 2 Pin - Unfixed -

SI-7510 Connector-Plug - 2 Pin - Unfixed
BO, -J6 IL-10P-S3FP2 Connector-Receptacle - 10 Pin

IL-108-S3L Connector-Plug - 10 Pin
BO,-]8 IL-3P-53FP2 - Connector-Receptacle - 3 Pin

IL-3S-S3L Connector-Plug - 3 Pin -
BO, -J101  57-40240 Connector-Receptacle - 24 Pin
BO,; -M1 MD-161-2 Solenoid : :
BO, -PB1  RM-385. TTL Interface Board Assembly
BO,-R1 NAS 1/4] 1.5K Resistor - 1.5K - t+ 5% - 1/4W - Carbon Film
BO,-R5 NAS 1/4] 33K Resistor - 33K - + 5% - 1/4W - Carbon Film
BO,-R6 NAS 1/4] 47K Resistor - 4.7K - + 5% - 1/4W - Carbon Film
BO,-R7  NAS 1/4] 1.5K Resistor - 1.5K - £ 5% - 1/4W - Carbon Film
BO,-C2 DEP (M) 0.047MF  Capacitor - 0.047 HF - 20% - 50V - Polyester
BO, -S1 0525.1X Zener Diode
BO,-87 151588 Diode
BO,;-58 151588 Diode
BO,-59 151588 ‘Diode
BO,-S10  25C1815Y Transistor
BO,;-511 25C495Y Transistor
BO,-R33 NAS 1/4] 1K Resistor- 1K -+ 5%- 1/4W - Carbon Film -
BO,-R34 NAS 1/4] 470 Resistor - 470 - = 5% - 1/4W - Carbon Film
BO,-R35 SQP7W 70 Resistor - 70 - + 10% - 7W - Wire Wound
BO;-C15 CEO4W 47MF Capacitor - 47 HF - 738%- 25V - Elecrolytic
BO,-C16  CE04W 470MF Capacitor - 470 4 F - ¥ 1§ % - 25V - Electrolytic
BO,-S32 151588 Diode :
B(O,-533 25A505 Transistor
BO,-$34  10D2 Diode
BO,;-535 10D2 Diode
BO,-836  10D2 Diode -

9-44
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Table 9.24 BO,; OPTION 2 Event Marker Parts List, 1243

Ref. No. Part No.
BO,-J1 SI-7403
S1-7510
BO,-J7 1L-6P-S3FP2
IL-6S-S3L
BO,-J10°  IL-3P-S3FP2
' IL-35-S3L
BO,-ji01 57-40240
BO,-M1 = MD-161-2
BO,-PB1  RM-385
BO,-R1  NAS 1/4] 1.5K
BO,-R5  NAS 1/4] 33K
BO,-R6  NAS 1/4] 4.7K
BO,-R7  NAS 1/4] 1.5K
BO,-C2 DEP (M) 0.047MF
BO,-S1 0525.1X
BO,-S7 151588
BO,-S8 151588
BO,-59 151588
BO,-S10  28C1815Y
BO,-S11  25C495Y
BO,-R33 NAS 1/4] 1K
BO,-R34 NAS 1/4] 470
BO,-R35 SQP7W 70
BO,-C16  CEQ4W 47MF
BO,-C18  CE04W 470MF
BO,-C32 151588
BO,-$33  28A505
BO,-S34 - 10D2
BO,-538  10D2
R0O,-S39  10D2

Description
Connector-Socket - 2 Pin - Unfixed
Connector-Plug - 2 Pin - Unfixed
Connector-Receptacle - 6 Pin

Connector-Plug - 6 Pin

Connector-Receptacle - 3 Pin

Connector-Plug - 3 Pin

Connector-Recepracle - 24 Pin’

Solenoid

TTL Interface Board Assembly

Resistor - 1.5K - 5% - 1/4W - Carbon Film
Resistor - 33K - 5% - 1/4W - Carbon Film
Resistor - 4. 7K - 5% - 1/4W - Carbon Film
Resistor - 1.5K - 5% - 1/4W - Carbon Film
Capacitor - 0.047 u F- * 20% - 50V - Polyester
Zener Diode
Diade

Diode

Diode .
Transistor
Transistor
Resistor - 1K -

+ M

5% - 1/4W - Carbon Film .
Resistor - 470 - 5% - 1/4W - Carbon Film
Resistor - 70 - 13% - 7W - Carbon Film
Capacitor -47  uF- ¥38%-25V - Electrolytic
Capacitor - 470 uF- I 1§%-25V- Electrolytic
Diode

Transistor

Diode

Diode

Diode

H+ 1+
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(Note) Irems having * mark are for Model 1242.

9-46

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

uwF- * 20%- 50V -Polyester -
wF- % 20%- 50V - Polyester

- 5% - 1/4W - Carbon Film -

5% - 1/4W - Carbon Film

10% - 7W - Wire Wound

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

10% - 7W - Wire Wound

uF-  %13%-25V - Electrolytic
uF - *10%- 25V - Electrolytic

Table 9.25 CO OPTION 3 Electric Pen Lift Parts List
Ref. No.  Part No. Description
COo-11 S1-7403 Connector-Socker - 2 Pin - Unfixed
S1-7510 Connector-Plug - 2 Pin - Unfixed
*CO-]2 51-7403 Connector-Socket - 2 Pin - Unfixed
SI-7510 Connector-Plug - 2 Pin - Unfixed
CO-J6 1L-10P-S3FP2 Connector-Receptacle - 10 Pin
IL-10S-S3L Connector-Plug - 10 Pin
C0-17 IL-3P-83FP2 Connector-Receptade - 3 Pin
11.-38-83L - Connector-Plug - 3 Pin .
*CO-]8 IL-3P-S3FP2 Connector-Receptacle - 3 Pin
IL-38-53L Connector-Plug - 3 Pin
CO-J101  57-40240 Connector-Receptacle - 24 Pin
CO-M1 MD-161-2 Solenoid
*CO-M2 MD-161-2 Solenoid
CO-PB1 RM-385 TTL Interface Board Assembly
CO-SW1  M-2012 Toggle Switch -
*CO-SW2  M-2012 Toggle Switch -
CO-R1 NAS 1/4] 1.5K Resistor - 1,5K - #
CO-R2 NAS 1/4] 33K Resistor- 33K - #*
CO-R3 NAS 1/4] 4.7K ‘Resistor -4.7K - 2
CO-R4 NAS 1/4] 1.5K Resistor - 1.5K - ¢
*CO-RS5 NAS 1/4] 33K Resistor - 33K - &
*CO-R6 NAS 1/4} 4.7K Resistor -4.7K - %
*CO-R7 NAS 1/4} 1.5K Resistor - 1.5K - #
COC1 DEP (M) 0.047MF Capacitor - 0.047
S *CO-C2 DEP (M) 0.047MF  Capacitor - 0.047
CO-S81 0525.1X Zener Diode’
CO-82 151588 Diode '
CO-83 151588 Diode
CO-S4 151588 Diode
CO-85 25C1815Y - Transistor
CO-S6 25C495Y Transistor
*CO-87 151588 Diode .
*CO-S8 151588 Diode
*CO-59- 181588 Diode .
*CO-510  28C1815Y Transistor
*CO-S1t 2SC495Y Transistor
CO-R30 NAS 1/4} 1K Resistor - 1K - =+
CO-R31 NAS 1/4] 470 Resistor - 470 -
CO-R32 SQP7W 70 Resistor-70- &
*CO-R33 NAS 1/4} 1K Resistor - IK- %
*CO-R 34 NAS 1/4] 470 Resistor -470 - =+
*CO-R35 SQP7W 70 Resistor - 70 - +
CO-C14  CE04W 47TMF ~ Capacitor - 47
*CO-C15  CE04W 47TMF Capacitor - 47

-

[



Ref, No, Part No,
CO-Ci6  CE04W 470MF
CO-S29 151588
CO-$30  25A505
C0O-S31 10D2
*CO-532 151588
*CO-S33  2SA505
*CO-S34  10D2

C0-835 10D2

C0O-536 10D2

Description

| CO|SHEET 2 of 2 |

Capacitor - 470 p F -

Diode
Transistor
Diode
Diode
Transistor
Diode
Diode
Diode
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Table 9.26 DO OPTION 4 Electric Pen Lift Parts List

Ref. No. Part No,
DO-J1 $1-7403
SI-7510
BO-18 [L-6P-S3FP2
IL-65-83L
DO-J9 1L-3P-S3FP2
11.-35-S3L
DO-J101  57-40240
DO-M1 MD-161-2
DO-PB1 RM-385
DO-SW1  M-2012
DO-R1 NAS 1/4] 1.5K
DO-R2 NAS 1/4] 33K
DO-R3 NAS 1/47 4 7K
DO-R#% NAS 1/4] 1.5K
DO-RS NAS i/4}] 33K
DO<C1 DEP (M) 0.047MF
DO-S1 0575.1X
DO-82 151588
DO-S3 151588
DO-S4 151588
DO-S35 25C1815Y
DO-56 25C495Y
DO-R30 NAS 1/4] 1K
DO-R31 NAS 1/4] 470
DO-R32 SQP7W 70
DO-C15 CEO4W 47MF
DO<C18 CE04W 47CMF
DO-S29 151588
DO-530 25A505
DO-531 10D2
DO-538 10D2
DO-539  10D2

Description

| DO|SHEET 1 of 1 |

Connector-Sockert - 2 Pin - Unfixed
Connector-Plug - 2 Pin - Unfixed
Connector-Receptacle - 6 Pin
Connector-Plug - 6 Pin |
Connector-Receptacle - 3 Pin
Connector-Pilug - 3 Pin
Connector-Receptacie - 24 Pin

Solenoid

TTL Interface Board Assembly

Toggle Switch

Resistor - 1.5K -
Resistor - 33K -

Resistor - 4.7K -
Resistor - 1.3K -
Resistor - 33K -
Capacitor - 0.047
Zener Diode
Diode

Diode

Diode
Transistor
Transistor
Resistor - 1K -
Resistor - 470 -
Resistor- 70 -
Capacitor - 47
Capacitor - 470
Diode
Transistor
Diode

Diode

Diode

9-48

4

O

5% - 1/4W - Carbon Fiim
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

w F- £ 20%-1/4W - Polyester

t 5% - 1/4W - Carbon Film
t 5% - 1/4W - Carbon Film
t 10% - 7W - Wire Wound

k-
k-

* 8% - 25V - Electrolytic
*23% - 25V - Electrolytic

[
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Table 9-27 EO OPTION 5 Electronic Limit Switch Parrs List

| Ref. No.

Part No. Description
EQ-R2 Jumper
EQO-R4 Jumper
EQO-R5 NAS 1/4] 1K Resistor - 1K - = 5% - 1/4W - Carbon Film
EO-R6 HES 1/2] 5. 1M Resistor - 5, 1M - £ 5% - 1/2W - Carbon Film
EO-R7 NAS 1/4] 15K Resistor - 15K - .= 5% - 1/4W - Carbon Film
EO-RB NAS 1/4} 1.8K Resistor - 1.8K - = 5% - 1/4W - Carbor Film
EO-R12 Jumper
EO-R14 Jumper
EO-R15 NAS 1/4} 1K Resistor - 1K - * 5% - 1/4W - Carbon Film
EO-R16 HES 1/2] 5.1M Resistor - 5,1M - £ 5% - 1/2W - Carbon Film
EQ-R17 NAS 1/4] 15K ‘Resistor - 15K - £ 5% - 1/4W - Carbon Film
EQ-R18 NAS 1/4} 1.8K Resistor- 1.8K - * 5% - 1/4W - Carbon Film
EO-C2 DD105CH330] Capacitor - 33pF -+ 3% - 50V - Ceramic
EO-51 LM301AN Integrated Circuit
EQ-S2 1S1588 Diode
EO-S3 2SA1015Y Transistor
EO-S5 LM301AN Integrated Circuit
EO-S6 TLP532 Opto Coupled Isolator
£EO-S11 LM301AN Integrated Circuit
EO-S12 151588 Diode
EO-§13  2SC1815Y Transistor
EO-S16 TLP532 Opto Coupled Isoiator
EQO-PB2 1.S-274 Limit Switch Main Board Assembly
EO-J101 ~RMI12BRD-4P Connector-Receptacle - 4 Pin
EO-R41 A-13TR 20K Resistor-Variable - 20K
EOQ-R42 A-13TR 20K Resistor-Variable - 20K
EG-541 MV-5024 L.E.D.
EO-S42  MV-5024 LED.
EO-PB1 . L.S-275 - Limit Switch Controls Board Assembly
EQ-J203  3250-018-098 Connector-Receptacle - 18 Pin
{Note)
EO-J201 3250-018-098 AR-J201 connector for Channel 1 input Module mounted

on the Assembly No. MB-278 Motherboard.
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Table 9.28 FO OPTION‘é Electronic Limit Switch Parts Listc

Ref, No,

FO-R2
FO-R4
FO-R5
FO-R6
FO-R7
FO-R8
FO-R12
FO-R14
FO-R15
FO-R16
FO-R17
FO-R18
FO-R22
FO-R24
FO-R25
FO-R26
FO-R27
FO-R28
FO-R32
FO-R34
FO-R35
FO-R36
FO-R37
FO-R38
FO-C2
FO-C22
FO-S1
FO-S2
FO-S3
FO-S5
FO-S6
FO-S11
FO-Si2
 FO-$13
FO-516
FO-521
FO-822
FO-§23
FO-S25
FO-526
FO-531
FO-S32
FO-533

| FO[ SHEET 1 of 2 |

Part No, Description

Jumper

Jumper

NAS 1/4] 1K Resistor- 1k - = 5% - 1/4W - Carbon Film’
HES 1/2] 5.1M Resistor - 5.1M - + 5%- 1/2W - Carbon Film
NAS 1/4] 15K Resistor - 15K -+ 5%- 1/4W - Carbon Film
NAS 1/4] 1.8K Resistor - 1.8K - + 5% - 1/4W - Carbon Film
Jumper

Jumper

NAS 1/4] 1K Reststor - 1K - % 5% - 1/4W - Carbon Film'
HES 1/2) 5.1M Resistor - 5.1M - + 5% - 1/2W - Carbon Film
NAS 1/4] 15K Resistor - 15K - £ 5% - 1/4W - Carbon Film
NAS 1/4] 1.8K Resistor - 1.8K - & 5%« 1/4W - Carbon Film
Jumper '

Jumper

NAS 1/4] 1K Resistor - 1K -+ 5% - 1/4W - Carbon Film
HES 1/2] 5.1M Resistor - 5.1M - £ 5% - 1/2W - Carbon Film
NAS 1/4] 15K Resistor - 15K -+ 5% - 1/4W - Carbon Film
NAS 1/4] 1.8K Resistor - 1.8K - + 5% - 1/4W - Carbon Film
Jumper

Jumper

NAS 1/4] 1K Resistor - 1K -+ 5% - 1/4W - Carbon Film
HES 1/2] 5.iM Resistor - 5.1M - = 5% - 1/2W - Carbon Film
NAS 1/4] 15K Resistor - 15K -+ 5% - 1/4W - Carbon Film
NAS 1/4] 1.8K Resistor - 1.8K - * 5% - 1/4W - Carbon Film

DD105CH330]
DD105CH330]
LM301AN =
151588
2SA1015Y
LM301AN
TLP532
L.M301AN
151588
2SC1815Y
TLP532
LM301AN
151588
2SA1015Y
LM301AN
TLP532
LM301AN
151588
28C1815Y

Capacitor - 33 pF-
Capacitor - 33 pF-
Integrated Circuit
Diode .

Transistor

Integrated Circuit
Opto Coupled Isolator~
Integrated Circuit
Diode

Transistor-

Opto Coupled Isolator
Integrated Circuit”
Diode

Transistor

Integrated Circuit.
Opto Coupled Isolator
Integrated Circuit
Diode .

Transistor

9-50

T 3% - 50V - Ceramic _
+

5% - 50V - Ceramic



it

Ty

Ref. No. Part No,
FO-536 TLP332
FO-PR2 LS-274
FO-J101 RMI12BRD4P -
FO-1102 RMI12BRD-4P
FO-R41 A13TR 20K
FO-R42 A-13TR 20K
FO-R43  A-13TR 20K
FO-R44 A-13TR 20K
FO-541 MV-5024
FO-542 MV-3024
FO-543 MV-5024
FO-544 MV-5024
FO-PB1 15-273
F0O-1203 3250-018-098
(Notes)

FQ-1201 3250-018-098
FO-J202 3250-018-098

| FO|SHEET 2 of 2 |

Description

Opto Coupled Isolator =

Limit Switch Main Board Assembly
Connector-Receptacle - 4 Pin
Connector - Receptacle - 4 Pin
Resistor-Variable - 20K
Resistor-Variable - 20K
Resistor-Variable - 20K
Resistor-Variable - 20K

LED. -

L.E.D.

L.ED.

L.E.D.

Limit Switch Controls Board Assembly
Connector-Receptacle - 18 Pin .

AR-J201 connector for Channel 1 Input Module mounted on
the Assembly No. MB-278 Motherboard.
AR-J202 connector for Channel 2 Input Module mounted on
the Assembiy No. MB-278 Motherboard.
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Table 9.29 GO OPTION 7 Electronic Limit Switch Parts List

Ref. No.  PartNo. Description

GO-R1 A-13TR 20K Resistor-Variable - 20K

GO-R2 NAS 1/4] IK Resistor - 1K - £ 5% - 1/4W - Carbon Film
GO-R3 HES 1/2] 5.1M Resistor - 5. 1M - £ 5% - 1/2W - Carbon Film
GO-R4 NAS 1/4} 2.2K Resistor - 22K - + 5% - 1/4W - Carbon Film
GO-R5 A-13TR 20K Resistor-Variable - 20K .
GO-Ré NAS 1/4] 1K Resistor - 1K - £ 5% - 1/4W - Carbon Film
GO-R7 HES 1/2] 5.1M Resistor - 5,1M - * 5% - 1/2W - Carbon Film
GO-R8 NAS 1/4]2.2K Resistor - 2.2K - * 5% - 1/4W - Carbon Film
GO-R9 NAS 1/4] 1.8K Resistor - 1.8K <+ 3% - 1/4W - Carbon Film
GO-R10  NAS 1/4] 1.8K Resistor - 1.8K - * 5% - 1/4W - Carbon Film
GO-C1 DD105CH330} Capacitor - 33 pF- % 5% - 50V - Ceramic
GO-S1 LM301AN Integrated Circuit

GO-52 TLG82CP Integrated Circuit

GO-83 151588 Diode

GO-S4 25C1815Y Transistor

GO-S5 TLP532 Opto Coupled Isolator

GO-56 MV-5024 L.EED, '

GO-87 151588 Diode

GO-58 2SA1015Y Transistor

GO-59 TLP532 Opto Coupied Isolator

GO-§810 MV-5024 LED,

GO-J103  RMI12BRDA4P Connector-Receptacle - 4 Pin

GO-PB1 1.5-393 Limit Switch Board Assembly
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Table 9.30 HO OPTION 10 Synchronizer Parts List

Ref. No, Part No, Description

HO-R1 A-138 2K Resistor-Variable - 2K

HO-R2 A-135 5K Resistor-Variable - 5K

HO-R3 RN92E-2B-453G Resistor - 45K - £ 2% - 1/8W - Metal Film
HO-R4 NAS 1/4] 8.2K Resistor - 82K - + 5% - 1/4W - Carbon Film
HO-RS RN92E-2B-103G Resistor - 10K - £ 2% - 1/8W - Metal Film
HO-R6 RN92E-2B-912G Resistor - 9.1K - £ 2% - 1/8W - Metal Film
HO-R7 NAS 1/4G 4 7K Resistor - 47K - * 2% - 1/4W - Carbon Film
HO-R8 NAS 1/4G 39K Resistor - 39K - + 2% - 1/4W - Carbon Film
HO-R9 NAS 1/4G 4.7K Resistor - 4.7K - * 2% - 1/4W - Carbon Film
HO-R10 NAS 1/4G 13130 Resistor - 330 - % 2% - 1/4W - Carbon Film
HO-R11 NAS 1/4G 4.7K Resistor - 4.7K - * 2% - 1/4W - Carbon Film
HO-R12 NAS 1/4G 4.7K Resistor -4,7K - £ 2% - 1/4W - Carbon Film
HO-R13 NAS 174G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R14 NAS 1/4G 10K Resistor - 10K - = 2%- 1/4W - Carbon Film
HO-R135 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R1i6 NAS 1/4G 10K Resistor - 10K - * 2%- 1/4W - Carbon Film -
HO-R17 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R18 NAS 1/4G 10K Resistor - 10K - % 2% - 1/4W - Carbon Film
HO-R19 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R20 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Filmi
HO-R21 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R22 NAS 1/4G 10K Resistor - 10K - £ 2% - 1/4W - Carbon Film
HO-R23 NAS 1/4G 10K Resistor - 10K - * 2% - 1/4W - Carbon Film
HO-R24 RN92E-2B-103G Resistor - 10K - * 2% - 1/8W - Metal Film
HO-R25 NAS 1/47 39K Resistor - 39K - % 5% - 1/4W - Carbon Film
HO-R26 RN92E-2B-503G Resistor - S0K - % 2% - 1/8W - Metal Film
HO-R27 RN92E-2B-103G Resistor - 10K - * 2% - 1/8W - Metal Film
HO-R28 RN92E-2B-103G Resistor - 10K - % 2% - 1/8W - Metal Film
HO-R29 NAS 1/4] 8.2K Resistor - 82K - * 5% - 1/4W - Carbon Film
HO-R 30 NAS 1/4] 1K Resistor - 1K - % 5% - 1/4W -.Carbon Film
HO-C1 196D105X0035HA1  Capacitor - 1 uF- % 20%-35V -Tantalum
HO-C2 196D105X0035HA1  Capacitor - 1 HF- * 20%-35V-Tantalum
HO-C3 DD105CH330} Capacitor - 33 pF- % 5%-50V - Ceramic
HO-C4 DEP (M) 0.022MF Capacitor - 0.022 #F- £ 20% - 50V - Polyester
HO-C5 DD105CH330j Capacitor - 33 pF- % 5%-50V-Ceramic
HO-Cé DEP (M) 0.22MF Capacitor - 0.22 R F- % 20% - 50V - Ceramic
HO-C7 DD104B102K Capacitor - 1000 pF- % 10% - 50V - Ceramic
HO-C8 196D225X0025KA1 Capacitor- 2.2 M F- £ 20%-25V - Tantalum
HO-C9 196D225X0025KA1 Capacitor - 2,2 KF- + 20%-25V - Tantalum
HO-C10 196D225X0025KA1 Capacitor-2.2 M F- + 20%- 25V - Tantalum
HO-C11 DD104B102K - Capacitor - 1000 pF - % 10% - 50V - Ceramic
HO-C12 DD105CG330) Capacitor - 33 pF- % 5%-50V -Ceramic
HOC-C13 DD104B101K Capacitor - 100  pF - # 10%- 50V - Ceramic
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Ref. No.  Part No, Description
HO-C14 DBI05SCH330] Capacitor - 33 pF- % 5%-350V -Ceramic
HO-C15 DD105CH330] Capacitor - 33 pF- & 5%-50V -Ceramic
HO-Ci6 196D225X0025KA1 Capacitor-2.2  u F- % 20%- 25V -Tantalum
HO-C17  CE04W 100MF Capacitor - 100 g F- 738 %- 25V - Electrolytic
HO-C18 196D225X0025KA1  Capacitor-2.2  p F- #+ 20%-25V - Tantalum
HO-C19 196D225X0025KA1 Capacitor-2.2  p F- % 20%-25V - Tantalum
HO-C20  196D225X0025KA1 Capacitor- 2,2 pF- #* 20%-25V - Tantalum
HO-C21 196D225X0025KA1 Capacitor-2.2  pF- % 20%-25V -Tantalum
HO-C22 ECS-Z16HS1 (NL) Capacitor - 1 UWF- * 20%- 16V - Tantalum
HO-C23 ECS-Z16HS1 (NL)  Capacitor - 1 BE + 20%-16V - Tantalum
HO-C24 ECS-Z16HS1T (NL) Capacitor - 1 ME- o+ 20%- 16V -Tantalum
HO-C25 ECS-Z16HS1 (NL)  Capacitor -1 pF- = 20%-16V -Tantalum
HO-C26 ECS-Z16HS1 (NL) Capacitor - ] a4 F- £ 20%-16V -Tantalum.
HO-C27  ECS-Z16HS1(NL)  Capacitor - 1 wF- % 20%- 16V - Tantalum
HO-C28 ECS-Z16HS1 (NL) Capacitor - | uF- t 20%- 16V - Tantalum
HO-C29 ECS-Z16HS1 (NL) Capacitor - 1 HF- % 20%-16V - Tantalum
HO-C30 ECS-Z16HS1 (NL)  Capacitor - 1 pF- * 20%-16V -Tantalum
HO-C31 ECS-Z16HS1 (NL) Capacitor-1~ pF- % 20%- 16V - Tantalum
HO-51 LM308H Integrated Circuit

"HO-S2 LM308H Integrated Circuit -
HG-S3 ADS574]D Integrated Circuit
HO-54 TLP508 Opto Coupled Isolator
HO-53 SN74LS5132N Integrated Circuit
HOG-S6 SN74LS221IN Integrated Circuit
HO-87 LM308H Integrated Circuit
HO-513 . - MC14517BCP Integrated Circuit
HO-S14 MC14517BCP Integrated Circuit
HO-S15 MC14517BCP Integrated Circuit
HO-S16 MC14517BCP Integrated Circuit
HO-S17 MC14517BCP Integrated Circuit
HO-518 MC145178BCP Integrated Circuit
HO-S519 MC14517BCP Integrated Circuit
HO-520 MC14517BCP Integrated Circuit
HO-S21 MC14517BCP Integrated Circuit
HO-522 MC14517BCP Integrated Circuit
HO-823 AD7533LN Integrated Circuit
HO-524 SD-101 Diode
HO-525 151588 Diode

"HO-826 182187 Zener Diode
HO-S27 LM308H Integrated Circuit .
HO-$28 LM308H Integrated Circuit
HO-529 151588 Diode
HO-830 151588 Diode
HO-531 151588 Diode
HO-532 LM340T15 Integrated Circuit.



Ref. No. Part No.
HO-533 LM340T05
HG-S34 MC7915CT
HO-535 1S1588
HO-PB1 SY-273
HO-5W1 RSA-700A
HO-SW2 M-2012
HO-R36 NAS 1/4] 10K
HO-S37 25C1815Y
HO-J203 3250-018-098
(Note)

HO-J202 3250-018-098

| HO! SHEET 3 of 3 |

Description

Integrated Circuit

Integrated Circuit

Diode

Synchronizer Board Assembly

Rotary Switch

Toggle Switch

Resistor - 10K - * 5% - 1/4W - Carbon Film
(Corresponds to CR-R39)

Transistor (Corresponds to CR-537)
Connector-Receptacle - 18 Pin

AR-J202 connector for Channel 2 Input Module mounted on
the Assembly No, MB-278 Motherboard,
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Table 9.31 10 OPTION 11 Synchronizer Parts List

Ref, No. Part No,

[0-R1 A-138 2K

10-R2 A-138 2K

10-R3 RN92E-2B-473G
10-R4 NAS 1/4] SK
I0-RS RN92E-2B-103G
10-R6 RNG2E-2B-912G
10-R7 NAS 1/4] 4.7K
10-R8 NAS 1/4] 39K
I0-R9 NAS 1/4] 4.7K
10-R10 NAS 1/4] 330
10-R11 NAS 1/4] 4.7K
10-R12 NAS 1/4) 4.7K
10-R13 NAS 1/4] 10K
10-R14 NAS 1/4] 10K
[O-R15 NAS 1/4] 10K
I0-R16 NAS 1/4] 10K
10-R17 NAS 1/4] 10K
10-R18 NAS 1/4] 10K
iO-R19 NAS 1/4] 10K
10-R20 NAS 1/4] 10K
10-R21 NAS 1/4] 10K
10-R22 NAS 1/4] 10K
[0-R23 NAS 1/4] 10K
I0-R24 RN92E-2B-103G
IO-R25S NAS 1/4] 39K
I0-R26 NAS 1/4] 39K
10-R27 NAS 1/4] 39K
10-R28 NAS 1/4] 39K
I0-R29 RN92E-2B-473G
JO-R30 RN92E-2B-912G
10-R31 RN92E-2B-103G
10-R32 NAS 1/4] 8.2K
10-R33 NAS 1/4] 1K
10-R34 A-13S 2K
10-R35  A-13S2K
10-R36 RN92E-2B-473G
10-R37 NAS 1/4] 8.2K
10-R38 RN92E-2B-103G
10-R39 RN92E-2B-912G
{O-R40 NAS 1/4] 4.7K
10-R41 NAS 1/4] 39K
10-R42 NAS 1/4} 4.7K
10-R43 NAS 1/4] 680

Description

{ JO|SHEET 1 of 6 |

Resistor-Variable - 2K
Resistor-Variable - 2K

Resistor - 47K -
Resistor - 5K -

"~ Resistor - 10K -

Resistor - 9.1K -
Resistor - 47K -
Resistor - 39K -
Resistor - 4. 7K -
Resistor - 330 -
Resistor - 4. 7K -
Resistor - 4. 7K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 10K -
Resistor - 39K -
Resistor - 39K -
Resistor - 39K -
Resistor - 39K -
Resistor - 47K -
Resistor - 91K -
Resistor - 10K -

Resistor - 8.2K -

Resistor - i_K -
Resistor-Variable

Resistor - 47K -
Resistor - 8.2K -
Resistor - 10K -
Resistor - 9.1K -
Resistor - 4.7K -
Resistor - 39K -

Resistor - 4.7K -
Resistor - 680 -

T T S = s 5 s b SN © S o o I N S b o Sl T R = R S & N N S L &

2% - 1/8W - Metal Film

5% - 1/4W - Carbon Film
2% - 1/8W - Metal Film

2% - 1/8W - Metal Film’

5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
3% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Fiim
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film

5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Fim
5% - 1/4W - Carbon Film
2% - 1/8W - Metal Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
2% - 1/8W - Meral Fiim
2% - 1/8W - Metal Film
2% - 1/8W - Meral Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

-2K
Resistor-Variable -

o+ it

9-56 .

2K

2% - 1/8W - Meral Film
5% - 1/4W - Carbon Film
2% - 1/8W - Meta] Film
2% - 1/8W - Meral Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film
5% - 1/4W - Carbon Film

Wil
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Ref.No.  Part No. Description

10-R44 NAS 1/4] 47K Resistor - 4.7K - & 5% - 1/4W - Carbon Film
IG-R45 NAS 1/4] 4.7K Resistor - 4.7K- % 5% - 1/4W - Carbon Film
I0-R46 NAS 1/4} 10K Resistor - 10K - £ 5% - 1/4W - Carbon Fiim
10-R47 NAS 1/4] 10K Resistor - 10K -+ 5% - 1/4W - Carbon Film
10-R48 NAS 1/4] 10K Resistor - 10K - £ 5% - 1/4W - Carbon Film
10-R49 NAS 1/4] 10K Resistor - 10K - % 5% - 1/4W - Carbon Film
10-R50 NAS 1/4] 10K Resistor - 10K - = 5% - 1/4W - Carbon Film
[IO-R31 NAS 1/4] 10K Resistor - 10K - £ 3% - 1/4W - Carbon Film
IO-R52 NAS 1/4] 10K Resistor - 10K - % 5% - 1/4W - Carbon Film
10-R53 NAS 1/4] 10K Resistor - 10K - * 3% - 1/4W - Carbon Film
I0-R54 NAS 1/4} 10K Resistor - 10K - # 5% - 1/4W - Carbon Film
I0-R55 ‘NAS 1/4] 10K Resistor - 10K - * 5% - 1/4W - Carbon Film
10-R56 NAS 1/4} 10K Resistor - 10K - = 5% - 1/4W - Carbon Film
10-R57 RN92E-2B-103G Resistor - 10K - £ 2% - 1/8W - Metal Film
10-R58 NAS 1/4] 39K Resistor - 39K - + 5% - 1/4W - Carbon Film
10-R59 NAS 1/4] 39K Resistor - 39K - %+ 5% - 1/4W - Carbon Film
10-R60 NAS 1/4] 39K Resistor - 39K - = 5% - 1/4W - Carbon Film
10-R61 NAS 1/4] 319K Resistor - 39K - = 5% - 1/4W - Carbon Film
10-R62 RN92E-2B-473G Resistor - 47K - = 2% - 1/8W - Mertal Fiim
HO-R63 RN92E-2B-912G Resistor - 9.1K - * 2% - 1/8W - Metal Film
10-R64 RN92E-2B-103G Resistor - 10K - * 2%- 1/8W - Metal Film
I0-R65 NAS 1/4] 8.2K Resistor - 8.2K - * 3% - 1/4W - Carbon Film
10-R66 NAS 1/4] 1K Resistor - 1K - £ 5% - 1/4W - Carbon Film
10-C1 196D105X0035KA1  Capacitor - 1 MF - % 20%-35V -Tantalum
10-C2 19613105X0035KA1  Capacitor - 1 HF- = 20%-35V-Tantalum
10-C3 DD105CH330] Capacitor-33  pF- t 5% - 50V - Ceramic
10-C4 DEP (M) 0.022MF Capacitor - 0.022 HF - £ 20% - 50V - Polyester
10-C5 DD105CH330] Capacitor - 33 pF- £ 5%-50V -Ceramic
10-Cé DEP (M) 0.2ZMF Capacitor-0.2  uF - * 20%- 50V - Polyester
10-C7 DD104B101K Capacitor - 1000 p F- % 10% - 50V - Ceramic
10-C8 - 196D225X0025KA1  Capacitor.- 2.2 uF- * 20%-50V - Tantalum
10-C9 196D225X0025KA1 Capacitor-2.2  pF- * 20%-50V - Tantalum
10-C10 196D2225X0025KA1  Capacitor - 2.2 LF - % 20%-50V -Tantalum
10-C11 DD104B101K Capacitor - 1000 pF- * 10% - 50V - Ceramic
10-C12 DD 105CH330] Capacitor - 33 pF- £ 5%-50V-Ceramic
10-C13 DD105CH101] Capacitor - 100 pF- % 5% -50V - Ceramic
10Ci4 DD105CH330] Capacitor - 33 pF- % 5%-50V -Ceramic
10-C15 DD105CH330j Capacitor - 33 pF- % 5%-50V-Ceramic
10-C16 196D225X0025KA1  Capacitor - 2.2 uF- % 20%-25V - Tantalum
10-C17 CE04W 100MF _Capacitor - 100 pF - 33%-25V - Electrolytic
10-C18 196D225X0025KA1 Capacitor-2.2  pF- % 20%-25V - Tantalum
10-C19 196D225X0025KA1 Capacitor-2.2  pF- £ 20%-25V - Tantalum .
10-C20 196D225X0025KA1 Capacitor -2.20 g F- £ 20% - 25V - Tantalum
10-C21 196D225X0025KA1 Capacitor -2.2 4 F- £ 20%-25V - Tantalum
10-C22 196D105X0035KA1  Capacitor - 1 gF- £ 20%-35V-Tantalum
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I0-C23 196D105X0035KA1 Capacitor- 1 uF - % 20%-35V-Tantalum
10-C24 196D105X0035KA1  Capacitor - 1 k- = 20%- 35V -Tantium
10-C25 196D105X0035KA1  Capacitor - 1 pwF- £ 20%- 35V -Tantalum
10-C26- 196D105X0035KA1  Capacitor - 1 uF- £ 20%-35V -Tantalum
10-C27 196D105X0035KA 1 . Capacitor - 1 uF- £ 20%- 35V -Tantalum
10-C28 196D105X0035KA1 Capacitor - 1 “F- * 20%- 35V - Tantalum
10-C29 196D1063X0035KA1  Capacitor - 1 HE- % 20%-35V-Tantalum
10-C30 196D105X0035KA1  Capacitor - 1 MF - £ 20% - 35V -Tantalum
0-C31 196D105X0035KA 1 Capacitor - 1 uF- £ 20%-35V -Tantalum
10-C32 196D105X0035KA1  Capacitor - 1 HF- * 20%- 35V -Tantalum
10-€C33 196D105SX0035KA1  Capacitor - 1 KEF - % 20%-35V -Tantalum
10-C34 196D105X0035KA1  Capacitor - 1 HF - % 20%-35V-Tantalum
10-C35  196D105X0035KA 1  Capacitor - | ME- * 20%- 35V -Tantalum
[0-C36 196D105X0035KA1  Capacitor - | ME- & 20%- 35V - Tantalum
10-C37 196D 105X0035KA 1 Capacitor - 1 RE- £ 20%- 35V - Tantalum
10-C38 196D105X0035KA1  Capacitor - 1 RF- * 20%-35V -Tantalum
10-C39 196D103X0035KA1  Capacitor - } MF - * 20% - 35V - Tantalum
i0-C40 DD105CH330] Capacitor - 33 pF- £ 5%-50V-Ceramic
16-C41 DEP (M} 0.022MF Capacitor - 0.022 p#F- * 20% - S0V -Polyester
10-C42 DPD105CH330] Capacitor -~ 33 pF- % 5%-50V -Ceramic
10-C43 DEP (M) 0.022MF Capacitor - 0.022 #F - £ 20% - 50V - Polyester
10-C44° PD104B101K Capacitor- 1000 pF- * 10% - 50V - Ceramic
10-C45 196D225X0025KA1 Capacitor-2.2  MF- % 20%- 25V -Tantalum
10-C46 196D225X0025KA1 Capacitor-2.2  MF- * 20% - 25V - Tantalum
10-C47 196D225X0025KA1 Capacitor-2.2  KF- * 20%-25V - Tantalum
10-C48 DD104B101K - Capacitor - 1000 p F- % 10% - S0V - Ceramic
10-C49 DD105CH330]} Capacitor - 33 pF- % 5%-50V -Ceramic
10-C50 DD165CH101] Capacitor - 100 pF- £ 5% - 50V -Ceramic
10-C51 DD105CH330] Capacitor-33  pF- % 5%-50V - Ceramic
10-Cs2 DD105CH330]} . Capacitor - 33 pF- % 5%-50V -Ceramic
10-C53 196D225X0025KA1 Capacitor-2.2  pF- % 20%- 25V - Tantalum
10-C54  CEO4W 100MF Capacitor- 100 pF- * 33% - 25V - Electrolytic
I0-C55 196D225X0025KA1 Capacitor-2.2 g F- £ 20%-25V - Tantalum -
10-C56 196D225X0025KA1 Capacitor-2,2  uF- £ 20%-25V - Tantalum
10-C57 196D225X0025KA1 - Capacitor - 2.2 wF- £ 20%-25V -Tantalum
10-C58 1196D225X0025KA1  Capacitor-2,2  uF- * 20%-25V - Tantalum
10-C59 196D105X0035KA1  Capacitor - 1 pF- % 20%-35V-Tantalum
IC-C60 196D105X0035KA1  Capacitor - 1 pF- % 20%-35V -Tantalum
10-Cé1 196D105X0035KA1 Capacitor - 1 pF- * 20%-35V-Tantalum
10-C62 196D 105X0035KA1  Capacitor - 1 wF- % 20%- 35V - Tantalum
10-C63 196D105X0035KA1 Capacitor-1- g F- *20%- 35V - Tantalum
10-C64 196D105X0035KA1 Capacitor - 1 gF- % 20%- 35V -Tantalum
10-C65 196D105X0035KA1 Capacitor- 1 uF- £ 20%-35V -Tantalum
10-C66 196D105X0035KA1 Capacitor - 1 pF- £ 20%-35V-Tantalum
10-C67 196D105X0035KA1 £ 20% - 35V - Tantalum

Capacitor - 1 nF-
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10-Co68 196D105X0035KA1  Capacitor - | pF- 2 20%- 35V -Tanwlum
10-C69 196D105X0035KA1  Capacitor - 1 wF- % 20%- 35V - Tantalum
[0-C70 196D105X0035KA!  Capacitor - | @ F- £ 20%-35V - Tantalum
I0-C71 196D2105X0035KA1T  Capacitor - 1 uF- £ 20%- 35V -Tantalum
10-C72 196D105X0035KA1  Capacitor - 1 pF- £ 20%-35V - Tantalum
[O-C73 196D105X0035KA1  Capacitor- | pF- % 20%-35V -Tantalum
10-C74 196D105X0035KA1  Capacitor - 1 g F- = 20%-35V - Tantalum
10-C75 196D105X0035KA1  Capacitor - 1 #F- £ 20%-35V-Tantalum
10-C76 196D105X0035KA1  Capacitor - 1 uF- * 20%-35V-Tantalum
10-C77 196D105X0035KA1 Capaciter-1 @ F- £ 20%- 35V - Tantalum
10-C78 196D105X0035KA1  Capaciter - 1 BF- % 20%- 35V -Tantalum
10-]1 IL-10P-S3EN2 Connector-Receptacle - 10 Pin

10-]2 IL-6P-S3EN2 Connector-Receptacle - 6 Pin

10-]3 IL-10P-S3ENZ Connector-Receptacle - 10 Pin

10-51 LM308H Integrated Circuit

10-82 LM308H Integrated Circuit

10-53 AD5741D Analog to Digital Converter Integrated Circuit
10-54 TLP508 Opto Coupled Isolator

10-§5 - 74L5132N Integrated Circuit

10-56 MC14520BCP Integrated Circuit

10-§7 7415221 Integrated Circuit

10-58 LM308H Integrated Circuit

10-59 MC14006BCP Integrated Circuit -

10-510 MC14006BCP Integrated Circuit

1G-511 MC14006BCP Integrated Circuit

1G0-512 MC14006BCP Integrated Circuit

10-513 MC14006BCP Integrated Circuit

10-514 MC14557BCP Integrated Circuit

10-515 MC14557BCP Integrated Circuit

10-S16 =~ MC14557BCP Integrated Circuit

I0-817 MC14557BCP Integrated Circuit

10-518 MC14557BCP Integrared Circuit

10-519 MC14557BCP Integrated Circuit

10-520 ‘MC14557BCP Integrated Circuit

10-821 MC14557BCP Integrated Circuit

10-822 MC14557BCP Integrated Circuit

10-523 MC14557BCP Integrated Circuit

10-524 AD7533LN Digital to Analog Converter Integrated Circuit
10-525 SD101 Diode '

10-526 151588 Diode

10-527 SD101 Diode

10-528 LM308H Integrated Circuit

10-529 LM308H Integrated Circuit

10-530 10D2 Diode

10-831 10D2 Diode



Ref. No. Part No.
10-§32 10D2

10-533 LM340T15
10-$34 LM340T0S
10-S35 MC7915CT
10-S37 LM308H
10-538 LM308H
10839 AD574]D
10-540 TLP508
[0-841 74L5132N
10-542 14520BCP
10-543 7415221
10-544 LM308H
10-545 MC14006BCP
10-546 MC14006BCP
10-547 MC14006BCP
10-548 MC14006BCP
10-549 MC14006BCP
10-550 MC14557BCP
10-551 MC14557BCP
10-§52 MC14557BCP
10-553 MC14557BCP
10-S54 MC14557BCP
10-855 MC14557BCP
10-856 MC14557BCP
10-857 MC14557BCP
10-S58 MC14557BCP
10-§59 MC14557BCP
10-S60 MC14517BCP
10-S61 MC14517BCP
10-862  MC14517BCP
10-S63 MC14517BCP
10-864 MC14517BCP
10-865 AD7533LN
10-866 SD101
10-S67 151588
10-S68 . SD101
10-569 LM308H
10-870 LM308H
10-871 10D2

10-§72 10D2

10-873 10D2

10-574 LM340T15
10-875 LM340T05
10-S76 MC7915CT
10-877 151588

Description
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Dicde

Integrated Circuit
Integrared Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit

Analog to Digital Converter Integrated Circuit
Opto Coupled Isclator
Integrated Circuit

Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circunt
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit

Integrated Circuit

Integrated Circuit
Integrated.Circuit
Integrated Circuit

Integrated Circuit-

Integrated Circuit

Digital to Analog Converter Integrated Circuit

Diode
Diode
Diode
Integrated Circuit
Integrated Circuit
Diode
Diode
Diode
Integrated Circuit
Inregrated Circuit
Integrated Circuit
Diode
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Ref. No. Part No. Description
10-PB1 SY-360 Synchronizer Board Assembly
iC-PB2 Sw-361 Synchronizer Controls Board Assembly
10-SW1 M-2022 Toggle Switch
i0-5wW2  M-2042 Toggle Switch
[0-SW3 S-1010 Thumb-Wheel Switch
10-5W4 5-1010 Thumb-Wheei Switch
-10-R70 NAS 1/4] 10K Resistor - 10K - £5% - 1/4W - Carbon Film -
- o ' (Corresponds to DR-R 39)
10-580 2SC1815Y Transistos {Corresponds to DR-340)
10-71 IL-10P-S3EN2 Connector-Receptacle - 10 Pin
: - IL-108-S3L Connector-Plug - 10 Pin
C10-J2 . IL-6P-S3EN2 Connector-Receptacle - 6 Pin
o 1L-65-S3L Connector-Plug - 6 Pin
1G-]3 FL-10P-S3EN2 Connector-Receptacle - 10 Pin
, IL-108-S3L Connector-Plug - 10 Pin
10-]4 1168-036-009 Connector-Plug - 36 Pin
| JO|SHEET 1 of 1 |
Table 9.32 JO OPTION 12 Retransmitting Potentiometer Output Parts List
Ref. No. Part No. . Description
Jo-11 1625-3R - Connector-Receptacte - 3 Pin
1625-3P-1 Connector-Plug - 3 Pin
JO-12 1625-3R Connector-Receptacle - 3 Pin
1625-3P-1 Connector-Plug - 3 Pin
JO-J3 1625-3R Connector-Receptacle - 3 Pin
_ 1625-3P-% Connector-Plug - 3 Pin
- jo-j101 57-40240 Connector-Receptacle - 24 Pin
JO-R1 P-136-2G-04 Dual Potentiometer - 5K + 5K
JO-R2 P-136-2G-04  Dual Potentiometer - 5K + 5K
JO-R3 P-136-2G-04 Dual Potentiometer - 5K + 5K
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