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If at any time, during the performance of this
procedure, the possibility exists o come in contact with
exposed live hazardous voltage (voltage over 50 volts
and 30 milliamps); the following precautions must be
taken.

During the portion of the procedure where this
possibility exists, appropriate PPE (Personnel
Protective Equipment) must be used. Appropriate PPE
includes insulating gloves, and/or insulated tools, and/or
insulating and shielding materials. This is to prevent
personnel from coming in contact with the exposed live
hazardous voltage. PPE must have a voltage safety
rating that exceeds the voltage being worked with,







SPMCIFICATIONS
MODEL 1503T THREE PHASE AC POWER SOURCE

All specifications are tested in accordance with standard California.
Instruments test procedures and apply with a stable, low distortion
input signal as generated from an 800T series oscillator.

POWER OUTPUT:

OUTPUT VOLTAGE

RANGES:

{(Nermally wired for a 0 to

135 volt line-to-neutral three
phase output but may be wired
for either range, if requested
at the time of shipment,)

TOTAL HARMONIC
DISTORTION:

AMPLITUDE STABILITY:
(after one hour warmeup)

PHASE ACCURACY:

LOAD REGULATION:

LINE REGULA TION:

*FULL POWER
FREQUENCY RANGE:

1500 VA three phase at 105 to 135
volts rms line-to-neutral from unity
tc + 0.7 power factor. See derating
chart for operation at other output
voltages and/or power factor.

0 to 75 volts rms line-to-neutral.
{0 to 130 volts rms line-to-line).

0 to 135 volts rms line-to-neutral,
(0 to 234 volts rms line-to-line).

Less than 0. 30% distortion from 200 Hz
to 1 KHz: less than . 75% distortion
from 45 Hz to 5 KHz.

+ 0.25% for 24 hours at constant line,
load and ambient temperature condi-
tions.

% {1.0 degree plus phase accuracy of
plug-in oscillator) between any two
phases of a three phase system with a
symmetrical load.

+ 1% over the range from 45 Hz to 2 KHz
and = 3% over the range from 45 Hz to

5 KHz when tested at unity power factor.
In addition, an internal load regulation
adjustment permits the regulation of each
phase to be adjusted to zero at any given
line voltage, signal frequency and load
conditions, Control resolution is 0. 1%.

+ 0, 25% of full output for a + 10% line
change,

45 Hz to 5 KHz.

#* This power source may be used over the 20Hz to 20KHz frequency range
provided the output voltage and the output VA are derated according to
Table 2-3 of this instruction manual; otherwise permanent damage to the

unit may occur,



FREQUENCY RESPONSE:

AC NOISE LEVEL:

OVER LOAD AND SHORT
CIRCUIT PROTECTION:

AMPLIFIER DRIVE
REQUIREMENTS:
(Normally obtained
from plug~in}

AC INPUT LINE:

AC INPUT FREQUENCY:

AC INPUT CURRENT:

OPERATING TEMPERA-
TURE RANGE:

FRONT PANEL METER:

DIMENSIONS:
NET WEIGHT:
SHIPPING WEIGHT:

FRONT PANEL FINISH:

ii

0,5 dB from 45 Hz to 5 KHz,

60 dB below full output when tested
at full rated power outpit; 80 dB be-
low full output with shorted input.

Complete protection from overloads
and short circuits is provided., In-
stantaneous automatic reset occurs
when overload is removed,

Multiphase 0 to 5 volt rms signal per
phase produces full output voltage.

208 volts L~1 three.phase, three wire,
Unit may be wired for the following
three phase three wire voltages on
special order:

220 VAC, 230 VAC, 416 VAC, 440 VAC
or 460 VAC, Also the unit may be
wired for three phase, four wire oper-
ation from 380 volts L-L.,

48 tc 65 Hz, {400 Hz available on
special order),

15 amperes rms per line maximum
under high line and full rated load
conditions from the 208 volt three
phase 60 Hz AC line,

16 amperes rms per line maximum under
high line and full rated load conditions
from the 208 volt three phase 50 Hz AC line,

0 to 55°C.

0 to 240 volt AC voltmeter provides

% 1% of full scale accuracy at 400 Hz and
+ 3% of full scale accuracy over the range
from 45 Hz to 5 KHz and may be switched
to monitor any line-to-neutral or line-to-
line voltage.

14" high x 19" wide x 21" deep.
200 lbs,
215 lbs,

Grey, 26440 per Federal Standard 595
with black silk-screened lettering.
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GENERAL DESCRIPTION

1.

i.

I.

1. 3.
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I

3.
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- INTRODUCTION

This instruction manual contains information on the installation,
operation, calibration and maintenance of the California Instruments
Model 1503T Three Phase Power Source, Detailed schematics, parts
location drawings, calibration procedures and theory of operation
are also contained for the aid of maintenance personnel,

GENERAL DESCRIPTION

The California Instruments Model 1503T is a solid state, high
performance, low distortion power source that provides up to 1500 VA
three phase power when used with the proper California Instruments
oscillator. The Model 15037 Three Phase Power Source is illustrated
in Figure 1~1., Full power output is available in two different voltage
ranges and over the frequency range from 45 Hz to 5 KHz. The output
voltage range is normally determined at the factory prior to shipment
of the unit, however, it can be accomplished in the field, if required.
The full power ranges are:;

1) 58.5to 75 volts rms line-to-neutral in a three phase output
configuration. This provides 102 volts to 130 volts rms line-
to-line at 500 VA per phase {1500 VA total}.

2) 105 to 135 volts rms line-to-neutral in a three phase output
configuration. This provides 182 volts to 234 volts rms line-to-
line at 500 VA per phase (1500 VA total).

The serial number tag, located on the rear of the Model 1503T Power
Source, indicates the output voltage range which the unit is wired for
at the time of shipment.

Two of the three power amplifiers may be combined with the applicable
plug-in oscillator to provide 1000 VA of two phase power. Inthis case,
the line-to-line voltage is 1,414 times the line-to-neutral voltage

rather than 1. 732 times the line-to-neutral voltage., Also each of the
three 500 VA power amplifiers may be used independently of one another
by removing the three jumper strips on the rear of the 12 pin connector
and applying the desired input into eacn amplifier,

ACCESSORY EQUIPMENT

The following accessories are available for use with the California
Instruments Model 1503T Three Phase Power Source.

Zero Mfg. Co. Model CTN-118 rack slides. These rack slides may be
bolted directly to the sides of the unit, if required.

Series 800T Variable Frequency Oscillators. These general purpose
Wien bridge oscillators provide one phase, two phase or three phase
outputs over the range from 20 Hz to 20 KHz in three bands. Units

with single phase output are designated as 800T-20/20K-1-19, two phase
oscillators are designated as 8007 -20/20K-1-2¢ and three phase
oscillators are designated as 800T-20/20K-1-3¢. Calibration accuracy
is +1 per cent at 25°C and amplitude stability is 0. 25 per cent per 24
hours at 25°C. The total harmonic distortion is less than 0. 25 per

cent from 20 Hz to 20 KHz. Several versions of the 800T oscillator are
alsc available which operate over a more restricted frequency range, but
which provide improved frequency resolution.

1
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Series 810T Fixed Frequency Oscillators. These oscillators provide one
phase, two phase or three phase outputs over the range from 45 Hz to

10 KHz, Units with single phase output are designated as 810T-Freq-, 1-19,
two phase oscillators are designated as 810T-¥req-~, 1-2¢ and three phase
oscillators are designated as 810T-Freq-. 1-3¢. Frequency accuracy is

+0. 1 per cent at 25°C, Amplitude stability is £0, 01 per cent per 24 hours
at 25°C and varies less than , 0025 per cent per degree centigrade.
Harmonic distortion is less than 0.1 per cent from 45 Hz to 5 KHz,

Series 812T Open Delta Servo Oscillators. These oscillators provide

a three phase output for driving two Invertron®power sources in an open
delta configuration. The Model 812T oscillator contains two amplitude
servos and one angle servo to provide a closed loop three~-phase AC power
system with %0, 01% line and load regulation. Units normally incorporate
three front panel selectable output frequencies of 50, 60 and 400 Hz. The
system output voltage can be varied from 110 to 120 volts with £0, 1 per cent
amplitude tracking and less than 0.25 per cent system distortion, Crystal
controlled versions of this oscillator are available on special order,

Series 815T Fixed Frequency Oscillators, These low-cost fixed frequency
oscillators provide one phase, two phase or three phase outputs over

the range from 45 Hz to 10 KHz. Units with single phase output are
designated as 815T ~Freq-, 1-1¢, two phase oscillators are designated as
815T-Freq-.1-2¢ and three phase oscillators are designated as 815T -Freq-
. 1-3¢., Frequency accuracy is £0, I per cent at 25°C, Amplitude stability
is %, 25 per cent per 24 hours at 25°C and varies less than 0. 02 per cent

per degree centigrade., Harmonic distortion is less than 0.2 per cent from
45 Hz to 10 KHz.

Series 8207 Fixed Frequency Crystal Oscillators. These oscillators
provide one phase, two phase or three phase outputs over the range from
45 Hz to 20 KHz. Units with single phase output are designated as

8207 -Freq-Accuracy-1¢, two phase oscillators are designated as 8207 -
Freq-Accuracy-2¢ and three phase oscillators are designated as 820T -
Freg-Accuracy-3¢. Frequency accuracy is %0, 01 per cent or %0, 0001 per
cent. Amplitude stability is #0, 25 per cent per 24 hours at 25°C, The
total harmonic distortion is less than 0. 15 per cent from 45 Hz to 5 KHz.

Series 8307 Programmable Oscillators. These oscillators provide one
phase, two phase or three phase outputs over the range from 45 Hz to
9.99 KHz. These units are packaged in a separate 5 1/4 inch package
which may be mounted below/above the associated power amplifier.

Series 840T Programmable Oscillators. These plug-in oscillators provide
one phase, two phase or three phase output at 380, 400 and 420 Hz.
Frequency accuracy is £0, ] per cent of programmed value. Servo feedback
is taken from the output of each phase back to the 840T programmable

plug-in osciliator and provides an accuracy of £0. 1 per cent of programmed
value,
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CATITIONT

Voltages up to 480 VAC are available

in certain sections of this power source.
This equipment generates potentially
lethal voltages.

DEATE

on contact may result if personnel fail
to observe safety precautions. Do not
touch electronic circuits when power
is applied. Avoid contact with pin C
and pin D of the plug in oscillator, the
primary power circuits, and the out-
put circuits of the power source,



INSTALLATION AND OPERATION

2.1 UNPACKING

The California Instruments Model 1503T Power Source is shipped
in a cardboard container with protective inner packing. Do not
destroy the packing container until the unit has been inspected for.
possible darmage is shipment.

2,2 POWER REQUIREMENTS

2.2.1 The Model 1503T Three Phase Power Source has been designed
to operate from any one of the following AC line voltages. 208
volts, 220 volts, 230 volts, 380 wolts, 416 volts, 440 volts or
460 volts, three phase. The power transicrmer is normally
wired at the factory for operation from the 208 volt three phase
three wire AC line. Table 2-1 below indicates how the primary
connections to the power transformer are made for various AC
input line voltages.

TABLE 2-1

NOTE

Prior to reconnection power transformer T1, remove all existing jumpers
from the primary winding except those to pins 1, 10, and 19. Connect CB1
phase "A" load terminal to Tl-pin 2; connect CB1 phase "B'" load terminal

to T1-pin 20; connect CB1 phase "C' load terminal to Tl-pin 11,

Nominal
input
Voltage

Operating AC Line
Voitage Range

208 volts L1,
three phase,
three wire,

190-226 volts L-1

Front Panel

Circuit
FPower Transformer Breaker
Connections Value
— e el AR A s i 5 i

Jumper pins 2, 6, 21 and 25;
jumper pins 3, 7,11, and 15;

jumper pins 12, 16, 20 and 24.

20 ampere

three phase,
250 volt cir-
cuit breaker

220 volts L=1.
three phase,
three wire,

201-239 volts L-L

Jumper pins 2, 6, 22 and 26;
jumper pins 4,8, 11 and 15;

jumper pins 13,17, 20 and 24.

20 ampere

three phase,
250 wvolt cir-
cuit breaker.

230 volts L.-L
three phase,
three wire,

210-250 volts L-L

Jumper pins 2, &, 23 and 27;
jumper pins 5, 9, 11 and 15;

jumper pins 14, 18, 20 and 24,

20 ampere

three phase,
250 volt cir-
cuit breaker.

380 volts L-L
three phase,
four wire,

347-414 volts L.-1.

Jumper pin 2 to 6; jumper
pin 11 to 15; jurnper pin 20
to 24; jumper pins 4, 8, 13,
17, 22 to 26 and connect to
neutral of TB2 through #12
wire,

12 ampere

three phase,
480 volt cir-
cuit breaker,




TABLE 2-1 cont.

Nominal
Input
Voltage

Operating AC Line
Voltage Range

Power Transformer
Connections

Front Panel
Circuit
Breaker
Value

T

three phase,
three wire,

416 volts L~1L

380-452 wvolts L-L

Jumper pin 2 to 25;
jumper pin 3 to 6;
jumper pin 7 to 11;
jumper pin 12 to 15;
jumper pin 16 to 20;
jumper pin 21 to 24.

10 ampere

three phase,
480 volt cir-
cuit breaker.

three phase,
three wire,

440 volts L-1L

402-478 volits L-L

Jumper pin 2 to 26;
jumper pin 4 to 6;
jumper pin 8 to 11;
jumper pin 13 to 15;
jumper pin 17 to 20;
jumper pin 22 to 24.

10 ampere

three phase,
480 volt cir-
cuit breaker,

three phase,
three wire.

460 volts 1L-L

420-500 volts L.-1.

Jumper pin 2 to 27;
jumper pin 5 to 6;
jumper pin 14 to 15;
jumper pin 23 to 24;
jumper pin 9 to 11;
jumper pin 18 to 20,

10 ampere

three phase,
480 volt cir-
cuit breaker.

2.2.2 The Model 1503T has been designed to operate over the line fre-

quency range from 48 to 65 Hz,

supplied to operate from the 400 Hz line.

On special order, units will be

2.2.3 The normal rms input current on the 208 volt 1 -L range, at rated
output power, is between l0amperesand 16 amperes per leg depend-

ing on line and load conditions,

will generally exceed 20 amperes per leg.

2.3 CIRCUIT BREAKER REQUIREMENTS

During ''turn-on'' the peak transient

The Model 1503T Power Source uses a 20 ampere Heinemann CF3-
G3-U-20-240-3 circuit breaker for operation from the 208 through
230 volt three phase AC lines. A Heinemann CF3-G3-U-12-480-3

circuit breaker is used for operation from the 380 volt three phase

four wire AC line.

A Heinemann CF3-G3-U~ 10 -480-3 circuit

breaker is used for operation from the 416 through 460 volt three

phase AC lines.

rating may cause permanent damage to the unit,

2.4 QUTPUT VOLTAGE RANGE

Substitution of circuit breaker type or current

The Model 1503T Power Source is wired to provide a 105 volt to
135 volt line-to-neutral three phase output unless otherwise spec-

ified on the purchase order.
listed in the SPECIFICATIONS, is desired,

If the 75 volt L-N voltage range, as
the secondary of all

three output transformers must be rewired according to Table 2-2,
The serial number tag, on the rear of the unit, indicates the out-

put voltage range of the power source at the time of shipment from
the factory.

o,




TABLE 2-2

NOTE

Prior to reconnection of output transformers T2, T3 and T4;
remove all existing jumpers from the secondary windings. See

Drawing 4153-070 for a schematic diagram.

Operating Output
Voltage Range

Qutput Transformer
Secondary Intra-
Connections for TZ,
T3 and T4

Gutput Transformer
Inner Connections
to Output Power
Terminals

8%. 5 ta 75 volts rms
line-to-neutral, three
phase.

Jumper pins 7 and 9.
Connect a 20 ohrm 1.0
watt resistor from
pin 6 to a 0.075 pfd
400 volt capacitor.
Connect the other side
of the capacitor to

pin 10,

Connect T2 pin 6 to TB3
phase A;
connect T3 pin © to TB3
phase B;
connect T4 pin 6 to TB3
phase C;

connect T2 pin 10 to TB3

neutral;

connect T3 pin 10 to TB3

neutral;

connect T4 pin. 10 to THB3

neutral.

105 to 13% volis rms
line~to-neutral,
three phase.

Jumper pins 7 and 8.
Connect 2 68 chm 1.0
watt resistor from
pin 5 to a 0,022 ufd
600 volt capacitor.
Connect the other side
of the capacitor to

pin 10,

Connect TZ pin 5 to TB3

phase A;
connect T3 pin 5 to TB3
phase B;
connect T4 pin 5 to TB3
phase C;

connect T2 pin 10 to TB3

neutral;

connect T3 pin 10 to TB3

neutral;

connect T4 pin 10 to TB3

neutral.

2.5 METER RANGE

. The front panel voltmeter normally provides a full scale range

of 240 volts AC,

factory on special order,

2.6 ACCEPTANCE TEST PROCEDURE

Other full scale ranges are available from the

Inspect the unit for any possible shipping damage immediately

upon receipt.

If damage is evident, notify the carrier. DO

NOT return an instrument to the factory without prior approval.
If the unit appears in good condition, perform the following:




2.6.1 Connect the AC Power Input (TB2) to a three phase AC power
line of the proper voltage and frequency as determined by ei-
ther the serial number tag on the unit or by inspection of the
wiring to the primary of the power transformer (see Section
2.2 of this instruction manual), Connect a I5KW three phase
Variac and 2 0 to 20 ampere meter in series with each leg of
the three phase AC line. The Model 1503T Three Phase Pow-
er Source should draw less thanl,5ampere per leg under no
load conditions at mid-line voltage.from the 60 Hz AC line.  If a pro-
lem is encountered, perform step 4. 3.2 of the CALIBRATION PROCEDURE,

2.6.2 Using a California Instruments 800T Series Multiphase Oscillator,
set the oscillator to the desired frequency (between 45 Hz and 5 KHz)
and adjust the amplitude of the oscillator fully counter clockwise to
0 volts. Tie a jumper strap from pin 2 to pin 3 of TBI, a second
jumper from pin 4 to pin 5 of TB1, and a third jumper from pin 6
to pin 7 of TB1, if this has not been done at the factory.

2.6.3 Select the proper output voltage range as determined in Section
2.4 of this instruction manual. The following table lists the
proper external load for full power output on each of the volt-
age ranges.

Qutput Voltage Full Power Load 50 per cent
{line-to-neutral) Resistance Power Load
{line-to~neutral) Resistance

{line-to-neutral)

75 volts rms, 3¢ 11.2 ohms 22,4 ohms |

135 volts rms, 3¢ 36.4 ohms 72.8 ohms

2.6.4 Connect one end of three proper value 500 watt load resistors
to each of the phase A, the phase B and the phase C outputs lo-
cated on the large terminal board (TB3) on the rear of the 1503T
Power Source. Connect the other end of each of the three load
resistors to the neutral terminal of TB3 on the rear of the power
source., Connect a Tektronix Model 533A Oscilloscope or equiv-
alent across each of these three load resistors in turn.

2.6.5 Using the AMPLITUDE control on the three phase oscillator, set
the output voltage to the rated voltage of the unit as determined
in Section 2. 6.3 of this manual. The rms input current line me-
ters should indicate between 10 and 12 amperes per leg at 208
volts L-L input, Check on the oscilloscope for peak clipping or
excessive distortion of the sine wave output.

2.6.6 With the output still adjusted as determined in 2, 6,5, place a re-
sistor in parallel with each of the three external load resistors
to provide a 50 per cent overload on the output of the power source.
The value of these resistors is given in Section 2,6, 3 of this man-
uwal., The signal on the oscilloscope should exhibit significant clip-
ping on both the positive and negative peaks.

8



2.6.7

2.6.8

2,6.9

2.7

2.8

Remove the 50 per cent overlead resistor and the output should
automatically return to normal.

Place a short circuit in parallel with one of the external load
resistors. The signal on the oscilloscope should go to zero.
Remove the short circuit after a few seconds and check that

the output automatically returns to normal. Repeat for the other
two phases of the output. If all three phases are shorted simul-
taneously, the front panel circuit breaker may be activated.

The CALIBRATION PROCEDURE given in section 4.0 of this
manual should be followed if a more detailed evaluation of the
unit is required at this time.

MECHANICAL INSTALLATION

The Model 15037 Three Phase Power Source has been designed
for rack mounting in a standard 19 inch rack. The unit should
be supported from the bottom with a shelf~track or supported
from the sides with a pair of rack slides (Zero Mfg. Co. P/N
CTN-118).

The cooling fans on the rear of the unit must be free of any ob-
structions which would interfere with the flow of air., A 2. 5 inch
clearance should be maintained between the rear of the fans and the
rear door of the mounting cabinet, Also, the air intake holes on
the sides and rear of the power source must not be obstructed.

INPUT POWER WIRING

The Model 1503T Power Source will operate from three phase in-

put voltages from 208 volts to 460 volts L-L in seven ranges as
described in Section 2.2 of this manual, The power scurce should
be used with 208 volt three phase lines with a capacity of 20 amperes
or greater. If 380 to 460 voit AC lines are used, their capacity
should be 12 amperes or greater,

QUTPUT POWER WIRING

The power output wires should be large enough to avoid excessive

line voltage drops. The internal regulation controls are capable of
providing greater than 2 per cent over-regulation for normal load
conditions. If it is desired to provide a zero output impedance at

the load side of the power wiring, it is necessary that these line

drops be limited to approximately 1 to 2 per cent of the required out-
put voltage. The following table lists the minimum acceptable wire
size for a 1.0 per cent line drop assuming a 1500 VA three phase
symmetrical load at a distance of 20 feet from the power source to the
load.



L-N Effective Minimum
Output Maximum Line Loop Required
Voltage Line Drop Current Length Wire Size
70 volts, 3¢ . 70 volts 7.15 amperes 20 ft. #16
115 volts, 3¢ | 1.15 volts 4. 35 amperes 20 ft. #21

2.

2,

2,

2:

The wire size should be reduced 3 sizes every time that the
distance between the power source and load is doubled.

.10 FRONT PANEL CONTROLS

10.1 The three phase circuit breaker, located on the front panel of
the Model 1503T Power Source, is used to switch the POWER
to the unit "ON'. At this time the amber indicator lamp loca-
ted above this circuit breaker should glow,

10.2 The six-position METER switch is used to select which of the
three line-to-neutral or three line~to-line voltages is to be mon-
itored by the front panel meter,

11 OPERATION OVER EXTENDED FREQUENCY RANGE

11,1 This power source must not be driven at signal fre-
quencies below 20 Hz or above 20 KHz, otherwise
permanent damage to the unit may occur. For oper-
ation in the region between 20 Hz and 45 Hz and for
operation in the region between 10 KHz and 20 KHz,

derate the output voltage and output power accord-
ing to Table 2-3 in order to provide reliable opera-
tion of the power source.

10




.r‘“\-

TABLE 2-3

Qutput Maximum Safe Cutput Voltage frms) Maximum VA Qutput
Frequency ‘ : . per phase at Maximum
75;3?;1:;"' N 135 g;iti’” N Safe Qutput Voltage
g g with £ 0.7 Power Factor
Load,
20 Hz 33.4 Volte L-N{ 60 Volts L=N 260 VA per phase.
30 Hz 50,0 Volts L-Nj 90 Volts L-N 410 VA per phase,
40 Hz 66,6 Volts L-N| 120 Volts LN 500 VA per phase.

45 Hz to 5 KH=z

75 Volts L-N

135 Volts L=N

500 VA per phase,.

10 KHz 37.5 Volts L-N| 67.5 Volts L-N 145 VA per phase.
15 KHz 25.0 Volts L-N| 45.0 Volts L-N 67 VA per phase,
20 KHz 18.7 Volts L-N} 33.8 Volts L-N 35 VA per phase.

11







THEORY OF GPERATION

3.1 GENERAL

The California Instruments 15037 Three Phase Power Source
consists of three identical 500 VA power amplifiers and with
companion oscillator, is designed to provide reliable sine wave
AC power over the frequency range from 45 Hz to 5 KHz.

A block diagram for this three phase power source is shown
in Figure 3-1. The phase "B' and "C' amplifiers are ident-
ical to the phase ""A" amplifier and are shown as dotted hoxes
in Figure 3-1. The pre-amplifier A1Gl is used to amplify
the inmput signal to such a level so as to supply adequate drive
to the power amplifier G2,

The power amplifier G2 provides the necessary sine wave sig-
nal to drive the output transfiormer TZ. The output transformer
has floating secondary windings which allow the load to float
from the amplifier and oscillator circuitry.

The pre-amplifier A1G1 contains the overload and short cir-
cuit protection circuitry. A local negative feedback loop is
taken from the output of the power amplifier back to the pre-
amplifier, AIGI.

The overall negative feedback is taken from the feedback wind-
ing of the output transformer back to the negative input of the
pre-amplifier and provides a closed loop gain of 4.3 from the
input side of A1R4 to the primary of TZ.

The positive feedback signal is generated by sensing the [R
drop across the primary of T2 and applying this signal to trans-
former Al1T], Transformer A1T] converts this differential
signal into a single ended signal and applies it to the input of
the pre-amplifier through a divider network containing the reg-
ulation control AIR15, As this positive feedback is increased
from zero with potentiometer A1R15, the output impedance of
the power source is reduced toward zero.

The multiple secondary of transformers T2, T3 and T4 are
wired according to Table 2-2 to provide either 75 volts or 135
volts output from line-to-neutral.

Three phase power transformer T1, along with the associated
rectifiers and filters, supply the operating voltages for the
plug-in oscillator, and all three power amplifiers.

3.2 DETAILED CIRCUIT DESCRIPTION

A schematic diagram for the Model 15037 Three Phase Power
Source is shown in drawing E4153-070 with the exception that
the circuitry contained on the pre-amplifier (assembly A 1) and
power amplifier circuit boards (assembly A3, A4, A5, AT, AS8.
A9), and the plug-in oscillator. A schematic for the amplifier
circuit board is given in drawing D4153-071 and a schematic
diagram for the heatsink assemblies is shown in drawing D4153-
072. For information on the plug-in oscillator, consult the

12
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3.

Z.

L2

1

applicable oscillator manual. These drawings give typical
voltage levels and waveforms for the various sections of the
power source. ’

PRE-AMPLIFIER

The phase ""A", phase "B" and phase ""C" pre-amplifiers are
identical. Therefore, it is only necessary to describe the
operation of one of these pre-amplifiers. The phase "A" pre-
amplifier is described below:

The phase A pre-amplifier A1G) is a part of the Al assembly
and consists of transistors AI1Q1 through A1Q3 and associated
components, Transistors AI1Q] through A1Q3 are connected
as a direct coupled differential amplifier. The open loop gain
of this pre-amplifier is approximately 25 at 400 Hz and rolls
off at 6 dB per octave above 5 KHz.

Transistor A1Q1 is a transistor array used in the differential
amplifier configuration to provide a gain of approximately 7, 0.
Capacitor A1C6 and resistor AIRZ2] provide a high frequency
step roll off from 5 KHz to 70 KHz. Potentiometer AIR7 1is
used to adjust the DC bias at the primary of TZ to zero volts
with no signal.

Transistor A1Q1C and associated components are connected
as a zener diode voltage regulator which provides a -6. 2 volt
DC reference for A1Q1A and AIQIB. Resistor AIR11 supplys
approximately 1.0 milliampere to the emitter of A1Q1A and
Al1QI1B.

Transistors A1QZ and A1Q3 are used in the differential ampli-
fier configuration and provide an open loop gain of 3.5 at 400
Hz. Resistor A1R23 provides approximately 5 milliamperes
to the junction of AIR25 and A1RZ6.

POWER AMPLIFIER

The phase "A'", phase "B'" and phase "C'" power amplifiers are
identical. Therefore, it is only necessary to describe the op-
eration of one of these power amplifiers. The phase "A' power
amplifier is described below:

The power amplifier G2 mechanically consists of the remainder
of the Al board, the large heatsinks (A3 and A7), and the output
transformer T2 mounted to the chassis, Electrically, the power
amplifier consists of transistors A1Q4, AIQ5. Al1Q6, A3Q1
through A3Q10, A7Q! through A7Q10 and associated components.

Resistors A1R30, A1R31 and capacitor AIC10 are connected as
a constant current source which provides 20 milliamperes to
bias the output stage by means of diodes A1CR4 and AICRS5,
This allows the output stage to operate as a Class A amplifier
for no load or low VA load conditions and to operate nearly as
a Class B amplifier for large load conditions.

14



Transistor A104 and associated components are connected in
the grounded emitter configuration. Local negative feedback
is provided by A1C8, AI1C9, AIC1ll, A1R27, AIR28 and A1R29.
This local feedback limits the gain of this stage to 22 at 400

Hz and causes the gain to fall off at 6 dB per octave above 10
KHz.

The positive polarity output amplifier consists of A701 through
ATQ10 connected as emitter followers. These transistors sup-
ply a total of 50 amperes peak during the positive one-half cy-
cle of the output waveform when the phase ""A" output is loaded.
to 500 VA output at 78 per cent of rated output voltage (worst
case condition within specification limits). These positive out-
put amplifier transistors and their associated heatsink can dis-
sipate over 600 watts with less than a 40°C case temperature
rise with an air flow of 70 cfm per heatsink,

The negative polarity output amplifier consists of A30Q1 through
A3010 connected in the quasi complementary symmetry config-
uration. These transistors supply a total of 50 amperes peak
during the negative one~half cycle of the output waveform when
the power source is loaded to 500 VA output at 78 per cent of
rated output voltage (worst case condition within specification
limmits). These negative output amplifier transistors and their
associated heatsinks can dissipate over 600 watts with less
than a 40°C case temperature rise with an air flow of 70 cfm
per heatsink.

When the power source is delivering its full rated output voltage,
the primary of the output transformer has an 20. 0 volt rms sig-
nal.

OVERLOAD PROTECTION

The overload protection circuitry is shown in drawing E4153-.071
and consists of A105, A1Q6 and associated components,

Transistor A1Q5 and associated components are connected as a
¢lamp circuit which is used to protect the positive polarity out-
put amplifier (assembly A7) during periods of overload or short
circuit, This is accomplished by sensing the load current flow-
ing through A7R3 and applying the resultant voltage drop to the
emitter-base junction of A1Q5 through a suitable attenuator net-
work, During periods of overload, the emitter-base junction of
Al105 is forward biased sufficiently to allow the collector circuit
of AI1Q5 to conduct a significant portion of the base drive normally
available to A7Q1. This limits the base drive to A7TQ2 and hence
limits the available current from the positive polarity output am-
plifier during periods of overload. Potentiometer A1R42 is used
to set the current level where the overload protection circuit is
activated.

15



" Transistor A1Q6 and associated components are used in a
similar fashion to protect the negative polarity output am-
plifier (assembly A3). The only differences are that the
control voltage for AI1Q6 is sensed across A3R1Z and poten-
tiometer A1R45 is used to set the overload current level,

The rated VA output of the power source is, to a large ex-
tent, determined by the power dissipation in the quasi comple-
mentary symmetry output stage. This power dissipation is de-
termined by the power factor of the load, the output VA level
of the amplifier, and te the actual output voltage expressed as
a percentage of the rated output voltage, The derating chart,
given in the specifications, expresses this derating in a graph-
ical form.

The design of the overload circuitry is such that the overload
level is determined by the same three parameters that deter~
mine the power dissipation in the push-pull output stage. Re-
sistors AIR36, A1R27, A1IR40, AIR4l, AlR43 and AIR44 have
been selected so that the overload protection circuit and the pow-
er factor derating chart track one another quite closely in the
region between 0 volts output and 78 per cent of rated output
v~ltage. In the region between 78 per cent of rated output volt-
age and 100 per cent of rated output voltage, the rated VA out-
put of the power source is limited by an arbitrary rating and

as a result, the overload circuit allows a somewhat greater
power output than that specified for the power source. The unit
will be reliable in this mode of operation; however, output dis-
tortion and/or other specifications may be excessive,

3,2.4 OVERALL NEGATIVE FEEDBACK

The overall negative feedback loop is a single-ended operational
feedback loop taken from the feedback winding of T2 back to the

base of A1Q1B via resistors AIR12, A1R16, AIR17, and capacitor A1C5,
This feedback network limits the mid-band closed loop voltage

gain of the amplifier to 4.3 from Al Pin V to the primary of TZ.

This overall feedback loop provides approximately 30 dB of neg-
ative feedback over the range from 45 Hz to 5 KHz. The feed-
back rolls off at approximately 9 dB per octave for frequencies
greater than 5 KHz. The purpose of this feedback loop is to in~
sure that the frequency response, distortion, gain and amplitude
stability specifications are met and/or exceeded.

A low frequency negative feedback loop is taken from the power
amplifier primary winding of T2 back to the base of AIQIB
through A1R18 and A1R19. This loop limits the closed loop
voltage gain of the amplifier to approximately 5.0 at DC and
thereby provides improved DC bias stability for the amplifier.

3,2.5 POSITIVE CURRENT FEEDBACK

The positive current feedback loop generates a positive current
feedback proportional to the load current in the secondary of T2,
This is accomplished in the following fashion:

16



3.

2.6

2.7

2.8

The load current in the secondary of the output transformer

TZ is reflected back into the power primary winding producing
an IR drop across the power primary winding. The negative
feedback winding is connected so as to buck out the L.gL drop

in the power primary winding. The remaining differential sig-
nal is applied to the primary of transformer AIT1 and converted
into a single-ended signal at the secondary of A1T1, This sig-
nal is then applied to the base of AIQI1B through a divider net-
work consisting of A1RS5, AIR13, A1IR14, A1R15, AIR132, and

capacitors A1C4.and A1C36. Potentiometer, AI1R15, which is accessible

from the top of the Al printed circuit board, is used to adjust
the amount of positive feedback and thereby adjust the output
impedance of the power source,

POWER SUPPLY

A schematic diagram for the DC power supply is a part of draw-
ing E4153-070. This power supply delivers * 42 volts £ 5 per
cent at 37,5 amperes DC with less than 4 volts peak-to-peak 360
Hz ripple from the 208 volt 60 Hz three phase AC line. These
unregulated supplies consist of rectifier diodes A2CR1 through
AZCR12 and filter capacitors Cl1 and C2 connected in a pair of
three phase full wave bridge configurations.

The ripple frequency is six times the AC line input frequency
provided that the line-~to-line input voltages are equal for all
three phases of the incoming AC line, If these line-to-line volt-
ages are not equal, themn ripple at twice the line frequency will
also appear on the output of the DC power supply.

FRONT PANEL METER

The front panel meter M1 has a full sensitivity of 0 to 1 milli-
ampere DC and an internal resistance of approximately 100 ohms.
The meter has a single scale with a full scale range of 240 volts
AC. The meter rectifiers and scaling circuitry are mounted on
the meter switch board, assembly Ab.

The meter circuitry is also shown in drawing 4153.070, This
circuitry consists of rectifier diodes A6CR1 through A6CR4,
potentiometer A6R3 and associated components. The four recti-
fier diodes are connected so as to form a full wave bridge recti-
fier. Potentiormeter A6R3 is used to shunt a small portion of the
meter current and provide a full scale sensitivity adjustment.

The six-position rotary switch S1 on the front panel of the Model
1503T Three Phase Power Source is used to switch the voltmeter
so that it can be used to monitor any of the three line-~to«line or
three line-to-neutral voltages.

QUTPUT VOLTAGE RANGE

The split secondary windings of output transformer TZ are inter-
connected so as to provide either a 0 to 75 volt or a 0 to 135 volt
line-to-neutral output voltage from phase A of the Model 1503T
Three Phase AC Power Source. Transformers T3 and T4 func-
tion in a similar manner for the phase B and phase C outputs,
respectively.



CAUTION

Voltages up to 480 VAC are available
in certain sections of this power source.
This equipment generates potentially
lethal voltages.

on contact may result if personnel fail
to observe safety precautions. Do not
touch electronic circuits when power
is applied. Awvoid contact with pin C
and pin D of the plug-in oscillator, the
primary power circuits, and the out-
put circuits of the power source.
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CALIBRATION PROCEDURE

4,1

GENERAL

The following calibration procedure, or any part of it, may be
performed on a routine basis to insure that the Model 1503T
Three Phase Power Source remains within specified tolerances.
This procedure should always be performed after any repairs
have been made to the unit., Figure 4-2 shows the location of
internal test points and adjustment potentiometers, This pro-
cedure also covers test methods for the following power source
adjustments and specifications:

a} Initial Adjustments.

b} Overload Adjustment.

c) Gain Adjustment.

d} AC Line Input Current.

e) Output Voltage, Power Output, and Harmonic Distortion,
1) Line Regulation,

g) L.oad Regulation Adjustment.

h) Amplitude Stability.

i} Frequency Response.,

i) AC Noise Level.

k) 0.7 Lagging Power Factor.

1} 0.7 Leading Power Factor.

m) Phase Accuracy.

This calibration procedure assumes that the power source will
be operated from the 208 volt 47 to 65 Hz three phase, three
wire AC line. For 370 volts or higher values of AC line volt-
age, a 480 volt variac must he substituted for that called out in
this procedure. Consult Section 2,2.1 of this instruction man-
ual for operation from other than the 208 volt AC line.

This calibration procedure further assumes that the power source
is tested on the 0 to 135 volt L-N range. Performance is very
similar on the 0 to 75 volt L-N range. Table 4-1 illustrates the

change in measurement voltage and impedance level when eval-
uating the power source on both output voltage ranges.

19



TABLE 4-1

Rated Three Phase 135 volts 75 volts
Line~to-Neutral L-N L-N
Output Voltage

78% of Three Phase
Line~to~Neutral 105 volts 58. 5 volts
Qutput Voltage

Line-to-Neutral
Resistive Load for
500 VA Qutput {at 36.4 ohms 11.2 ohms
100% of rated Line- '
to-Neutral Output
Voltage)

Line-to~Neutral

Resistive Load for
500 VA OQOutput (at 22 ohms 6.85 ohms
78% of rated Line-
to~-Neutral Voltage)

Section 2,4 of this instruction manual indicates the proce-
dure required to change output voltage ranges and Section
2.9 indicates some potential problems associated with out-
put wiring IR drop. When checking load regulation and am-
plitude stability, care should be taken to use a four-wire
connection such that the external load and the measurement
equipment have completely separate wiring from the large
output terminals {TB3) at the rear of the power source.

20




4.3

4:0 301

TEST EQUIPMENT REQUIRED

The following test equipment is required to perform the cali-
bration procedure assuming that the three phase input line
voltage has a norninal value of 208 volts L-L and that the pow-
er source is tested on the 0 to 135 volt L-N range. Some equip-
ment substitutions will be required if this is not the case,

a} Oscilloscope, Tektromix 533A with "W" plug-in.
b} 15KVA Variac, General Radio 3XW50M or equivalent.
¢) True Rms voltmeter, H, P, 3400A or equivalent.

d} Three 0.1 ohm % 1% 25 wattresistors, Dale Type HGI10 or
egquivalent.

e} Distortion Analyser, H.P. 330B or equivalent,
f) Differential Voltmeter, Fluke 883A or equivalent.

g) Multi-range 500 watt load box, or individual 500 watt power
resistors, as defined in Table 4-1. Dale type NHL or equiv-
alent.

h} Expanded Scale {about 115 VAC) strip chart recorder, Voltron
Model 89, 038 or equivalent.

i}  Multimeter, Simpson 260 or equivalent,
j} Phase Meter, Dranetz Model 301 or equivalent,
INITIAL ADJUSTMENTS

Connect the Model 15037 Three Phase Power Source as shown in
Figure 4-1, Turn the AMPLITUDE control on the associated mul-
tiphase oscillator fully counter clockwise. Adjust the three phase
line voltage to its nominal value with the variac, Turn the POWER
switch "on''. The line current meters should each indicate 1.5
ampere (0. 15volt across 0.1 ohm) or less at nominal line voltage.

If a problem is encountered, perform step 4.3.2 through 4.3.4
below,

Remove the top cover from the unit and connect the differential
voltmeter between test points AITP1 and ALTPZ2. Adjust poten-
tiometer A1R7 so that the DC voltage across the output of the
phase '"A" power amplifier is 0, 00 volts * 5 millivolts.

Repeat step 4.3.2 except monitor the voltage from A1TP3 to

A1TP4 and adjust the DC component in the phase "B" output to
less than * 5 millivolts with potentiometers AIR51.

21
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4.3.6

4,

4.4,1

4,

4.

2

- Repeat step 4, 3. 2 except monitor the voltage from AITP5

to A1TP6 and adjust the DC component in the phase "C" out-
put to less than = 5 millivolts with potentiometer A1R94,

Check that the unit is on the 0 to 135 volt L-N output voltage
range, If this is not the case proceed to step 4. 3.6 below;
otherwise proceed as follows: rotate the six-position METER
switch so as toc monitor the output voltage from phase "A" to
phase "B'", Connect the differential voltmeter and oscilloscope
between the phase "A'" output and the phase "B' output at the
rear of the unit. Adjust the AMPLITUDE contrel on the assoc-
iated three phase oscillator for a 240 volt L-L sinusoidal out-
put at 400 Hz as indicated by the differential voltmeter. Adjust
potentiometer A6R3 so that the front panel meter and the diff-
erential voltmeter correlate within one per cent, Vary the
frequency from 45 Hz te 5 KHz and check that the front panel
meter reads within * 3 per cent of the correct value,

If the power source has been wired to the 75 volt L-N output
voltage range so as not to be able to deliver a 240 volt L-L
sinusoidal output, calibrate the front panel meter with the
differential voltmeter at an cutput voltage of 130 volts L-L.

OVERLOAD ADJUSTMENT

Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Select the 135 volt L-N range according to the
procedure given in section 2.4 of this instruction manual. Mon-
itor the phase "A' to neutral output of the power source with the
differential voltmeter, the distortion amalyser, and the oscillo=
scope. Adjust the AMPLITUDE control on the associated three
phase oscillator to provide a line-to-neutral output of 105 volts
(78 per cent of rated output voltage) at 400 Hz. Close switch

52 (22 ohm load from line-to-neutral) and readjust the output
voltage slightly, if required, in order to maintain a 105 volt
output. The power source should deliver a clean sine wave out-
put with less than 0, 30 per cent distortion. Vary the frequency
from 45 Hz to 5 KHz and check that the distortion does not ex-
ceed 0, 75 per cent over the three phase AC input line voltage
range of 190-226 volts L.-L while maintaining the output voltage
at 105 volts rms. Adjust potentiometer A1R42 so that no clipping
or excessive distortion occurs on the positive peak of the output
waveform under worst case conditions outlined above. Adjust
potentiometer A1R45 so that no clipping or excessive distortion
occurs on the negative peak of the output waveform under worst
case conditions outlined above, These two adjustments may in-
teract sornewhat, so care should be taken not to move one adjust-
ment excessively without checking the effect on the other adjuste
ment,

Adjust the AMPLITUDE control on the three phase oscillator to
provide a line-to-neutral output of 105 volts at 400 Hz. Connect
a short circuit across the phase ""A" output-to-neutral for sev-
eral seconds, When the short circuit is removed, the line-to-
neutral output voltage should immediately return to its previous
value.
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4.5

4.5.3

4,6

4,6,1

4.6,2

‘Repeat step 4. 4. 1 except monitor the phase "B'' to neutral out-

put of the power source with the differential voltmeter, the dis-
tortion analyser, and the oscilloscope. Adjust potentiometers
A 1R85 and A1R88 so that no excessive distortion occurs on the
positive and negative peaks respectively of the output waveform
under worst case conditions as outlined in step 4.4.1. Repeat
step 4. 4.2 except connect the short circuit from the phase "B"
output~-to-neutral.

Repeat step 4. 4. 1 except monitor the phase ""C'" to neutral out-
put of the power source with the differential voltmeter, the dis-
tortion analyser, and the oscilloscope, Adjust potentiometers
AIR128 and A1R13] so that no clipping or excessive distortion
accurs on the positive and negative peaks respectively of the
output waveform under worst case conditions as outlined in step
4,4,1, Repeat step 4.4.2 except connect the short circuit from
the phase "C" output-to-neutral.

This procedure may be performed for the 0 to 75 volt L-N range,
rather than the 0 to 135 volt LN range, if desired, In this case,
the load impedance and output voltage levels should be taken from
those given in Table 4-1,

GAIN ADJUSTMENT

Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Adjust the AMPLITUDE control on the assoc-
iated three phase oscillator to provide a phase ""A" line-to-neu-
tral output voltage of 135 volts {100 per cent of rated value} at
400 Hz with switch S1 and S2 both open so that there is no load
on the output of the power source,

Adjust potentiometers A1R17, AIR60, and AI1R103 so that all three
line-to-neutral output voltages are exactly equal to each other,
Vary the oscillator frequency from 45 Hz to 5 KHz and check that
the line-to-neutral output voltages from all three phases remain
within 3 per cent of each other,

This procedure may be performed for the 0 to 75 volt L-N range,
rather than the 0 to 135 volt L-N range, if desired.

AC LINE INPUT CURRENT

Connect the Model 1503T Three Phase Power Source as shown in
Figure 4-3. Select the 135 volt L-N range according to the pro-
cedure given in section 2.4 of this instruction manual.

Adjust the AMPLITUDE control on the associated three phase
oscillator to provide an output of 105 volts line-to~neutral at

400 Hz with switch 82 closed so as to apply full load to the out-

put of the power source. With the three phase AC input line volt-
age adjusted to its maximum value {226 volts AC on 208 volt range),
the AC input line rms current should be less than 15 amperes and
all three readings should be within 20 per cent of the average line

t. When operating from the 60 Hz AC line, The average
icrl:;x::ce?ine rms si?ould beg less than 16 amperes when operating from

the 50 Hz AC line.
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4,6,3 Repeat step 4. 6.2 except open switch S2 so that there is no
load on the output of the power source. The rms line cur-
rent should be less than 2 ampere and all three readings
should be within 50 per cent of the average line current
when operating from the 60 Hz AC line, The rms line cur-
rent should be less than 4, 5 amperes and all three readings
should be within 50 per cent of the average line current
when operating from the 50 Hz AC line.

4,6,4 This procedure may be performed for the 0 to 75 volt L-N
range, rather than the 135 volt L.-N range, if desired. In
this case, the load impedance and output voltage levels
should be taken from those given in Table 4-1,

4,7 QUTPUT VOLTAGE, POWER OUTPUT and HARMONIC DISTORTION

4,7, 1 Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Select the 135 volt L-N range according to the
procedure given in section 2.4 of this instruction manual. Ad-
just the variac to provide a 208 volt three phase AC line input
and allow the power source to warm up for a few minutes. Set
the oscillator output to 400 Hz and adjust the AMPLITUDE con-
trol to provide a 135 volt line-to -neutral output with switch 51
closed so that a 36,4 obm load is across each phase of the out«
put of the power source. Vary the AC input L.L voltage from
190 volts to 226 volts with the variac and check that the har-
monic distortion in each phase is less than 0.3 per cent over
the full input line voltage range, If problems are encountered,
check that the overload adjustment procedure given in section
4, 4 of this instruction manual has been followed.

4. 7.2 Vary the oscillator frequency from 45 Hz to 5 KHz while main-
taining the line-to-neutral output voltage at 135 volts rms. The
harmonic distortion in each phase must be less than 0.3 per cent
from 200 Hz to 1 KHz and less than 0. 75 per cent from 45 Hz to
5 KHz over the full line voltage range.

4.7.3 Repeat steps 4.7. 1 through 4. 7. 2 except set the output of the
power source to 105 volts line-to-neutral (78 per cent of rated
output) and close switch S2 rather than S1. The harmonic dis-
tortion in each phase must be less than 0.3 per cent from 200 Hz
to 1 KHz, and less than 0, 75 per cent from 45 Hz to 5 KHz.

4,7.4 This procedure may be performed for the 0 to 75 volt L-N range,
rather than the 0 to 135 volt L-N range, if desired, In this case,
the load impedance and output voltage levels should be taken from
those given in Table 4-1.

4.8 LINE REGULATION

4.8, 1 Connect the Model 1503T Three Phase Power Source as shown in
Figure 4-3, Select the 135 volt L-N range according to the pro-
cedure given in section 2.4 of this instruction manual. Adjust the
variac to provide a 208 volt three phase AC line input., Set the os-
cillator frequency to 400 Hz and adjust the AMPLITUDE control to
provide a 135 volt line-to-neutral output ( 100 per cent of rated out-
put voltage) with switch S1 closed so that a 36,4 ohm load is across
each phase of the output of the power source.
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4,8.2

4. 8‘ 3

4.8.4

4.9

4.9.1

4,9.2

4.9.3

4.9.4

4.9.5

Vary the AC input L-L voltage from 190 volts to 226 volts AC
and measure the change in output voltage of each phase of the
power source. This change should be less than 0.68 volts rms.

Set the oscillator frequency to 5 KHz and adjust the amplitude
control to provide a 135 volt L-N output and repeat 4.8, 2, The
change in output voltage should be less than 0. 68 volts rms,

This procedure may be performed for the 0 to 75 volt L-N
range, rather than the 0 to 135 volt L-N range, if desired.
In this case, the load impedance and output voltage level
should be taken from those given in Table 4-1. The output
voltage must remain with a 0. 5% band as the line voltage is
varied from 190 to 226 volts L-L.

L.OAD REGULATION ADJUSTMENT

The load regulation adjustment for each phase of the Model
1503T Three Phase Power Source is internally available on
the Al plug-in printed circuit board. These adjustments are
usually set for zero regulation at 400 Hz and are somewhat
sensitive to the output voltage range of the power source.
They should be readjusted whenever the output voltage range
is changed in order to achieve optimurn load regulation.

Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Check that the load is connected to the large
output terminals{TB3) at the rear of the power source. The
output voltage may be monitored either at the rear or the front
of the power source. If it is monitored at the rear of the power
source, care should be taken to use separate four-wire sens-
ing. Adjust the output voltage of the power source to 105 volts
line-to-neutral (78 per cent of rated output voltage) at 400 Hz.

Place the differential voltmeter on the 1000 VAC range and con-
nect it across the phase '""A'' to neutral output terminals of the
power source, Adjust AIR15 (accessible from the top of the
power source with the top cover removed)so that the output volt-
age variation is less than * 100 millivolts as the 22 ohm three
phase load is added or removed, Maintain the AC input line
voltage at 208 volts L-L during this test,

Repeat step 4. 9.2 except connect the differential voltmeter
across the phase '"B" to neutral output terminals of the power
source. Adjust AlIR58 so that the output voltage variation is
less than = 100 millivolts as the three phase load is added or
removed.

Repeat step 4. 9. 2 except connect the differential voltmeter
across the phase "C" to neutral output terminals of the power
source. Adjust AIR10] so that the output voltage variation'is
less than + 100 millivolts as the three phase load is added or
removed.

Set the frequency of the oscillator to 2 KHz, Adjust the out-
put amplitude of the power source to 105 volts rms with no
load on the output of the power source. The output of each



4,9.6

4.9.7

4(’: 908

4.10

4,10, 1

4,10.2

4,10, 3

phase of the power source should change less than = 1. 05
volts when loaded with the 22 ohm three phase load resis-
tors. Maintain the line voltage at 208 volts L-1 during
this test.

Set the frequency of the oscillator to 45 Hz and repeat
4,9.5, The L-N output of each phase of the power source
should change less than £ 1, 05 volts,

Set the oscillator frequency to 5 KHz and repeat 4. 9. 5.
The L-N cutput of each phase of the power source should
change less than 3, 15 volts,

This procedure {(steps 4. 9.1 through 4. 9.7) may be per-
formed for the 0 to 75 volt L-N range, rather than the 0

to 135 volt L-N range, if desired. In this case, the load
impedance and output voltage levels should be taken from
those given in Table 4-1. Care should be taken to use non-
inductive load resistors, especially on the 75 voit L-N
range where load impedances are low and a few microhen-
ries of inductance will significantly influence the power fac-
tor at 5 KHz. The load regulation must remain within a

+ ] per cent band from 45 Hz to 2 KHz and must remain
within a £ 3 per cent band from 45 Hz to 5 KHz.

AMPLITUDE STABILITY

Connect the Model 15037 Three Phase Power Source as
shown in Figure 4-3. Adjust the three phase AC input

line voltage to 208 volts L-L. Adjust the output of the pow-
er source to provide 115 volts line-to-neutral {85.3 percent
of rated output voltage) at 400 Hz. Connecta 26,4 ohm

(500 VA) three phase four-wire load to the output terminals
at the rear of the power source and check that the regulation
control has been set to provide a zero output impedance.

Connect an AC expanded scale (about 115 volts rms) strip
chart recorder from the phase '"A'' output terminal to the
neutral terminal of the power source and record the drift
during a 24 hour period. This drift should be less than

+ .29 volts rms. Disregard the drift during the first hour,
as this represents initial warme-up drift. Care should be
taken to insure that the ambient temperature is held con-
stant at + 3 degrees C for this test, This procedure may be
repeated with the expanded scale AC strip chart recorder
connected across the phase '""B''-to-neutral or the phase "CH -
to-neutral output terminals, if desired.

This procedure may be performed for the 0 to 75 volt L-N
range,if desired. In this case, the load impedance and out-
put voltage level should be taken from those given in Table
4.1 consistent with the dynamic range of the specific ex-
panded scale strip chart recorder emploved for the test.
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<11

.11.1

112

.11.4

.12

12,1

12,2

.12.3

.12.4

FREQUENCY RESPONSE

Connect the Model 1503T Three Phase Power Source as
shown in Figure 4-3., Adjust the three phase input AC line
voltage to 208 volts L-L. Adjust the output of the power
source to provide 135 volts line-to-neutral {100 per cent
of rated output voltage) at 400 Hz.

Vary the output frequency of the oscillator from 45 Hz to

5 KHz and monitor the phase '"A'" line-to-neutral output volt-
age of the power source with a differential voltmeter under
no-load conditions. The line-to-neutral output of the power
source should vary less than £ 8. 0 volts rms from 45 Hz to
5 KHz. Repeat for the phase "B''-to-neutral output voltage
and the phase '"C''-to-neutral output voltage.

Close switch Sl and vary the output frequency from 45 Hz to
5 KHz. Each line-to-neutral output voltage should vary less
than = 8, 0 volts rms.

This procedure may be performed for the 0 to 75 volt L-N
range, if desired. In this case, the load impedance and out-
put voltage level should be taken from those given in Table
4-1. The output must vary less than % 0.5 dB from 45 Hz to
5 KHz. '

AC NOISE LEVEL

Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Adjust the three phase input line voltage to

208 volts L-L. Adjust the output of the power source to pro-
vide 105 volts line-to-neutral {78 per cent of rated output volt-
age) at 400 Hz.

Close switch S2 and monitor each output of the power source
with the Tektronix 533A Oscilloscope with a "W' plug-in.
Using the offset feature of the "W plug-in, observe the pos-
itive peak of the cutput voltage at a vertical sensitivity of . 2
volt per centimeter and a sweep rate of 5 milliseconds per
centimeter, The peak-to-peak noise and ripple should not
exceed 0,297 volts (60 dB below full output).

Remove the plug-in oscillator and short pins 1, 2, 4 and 6
together of terminal strip TB1 located on the rear panel of

the Model 1503T,. The AC rms noise in the output should now
be less than 10.5 millivolts rms (80 dB below full output) when
read on the differential voltmeter between each phase output
and neutral, Remove the short from pins 1, 2, 4 and 6 of TB1
and then insert the plug-in oscillator into the 1503T.

Steps 4.12.1 through 4. 12,3 may be performed on the 0 to 75
volt L-N range, if desired. The load impedance and output
voltage level should be taken from those given in Table 4-1.
The following chart gives the acceptable noise level output on
each voltage range.
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‘Rated OQutput Voltage 75 V LN 135 V L-N

Peak-to-Peak Noise , 166 VY 0,297V
Level with 500 VA PP P=p
Load (see 4.12. 2}

Rms Noise Level at 5.85 mv _ i0.5 mv
No Load (see 4, 12. 3} TINS rms

4,13 0.7 LAGGING POWER FACTOR

4,13.1 Comnnect the Model 1503T Three Phase Power Source as
shown in Figure 4-3. Select the load circuit to correspond
with the required ocutput voltage range. Figure 4-4 illus~
trates the load circuit and gives load parameter values for
a 500 VA per-phase 0,7 power factor load at 400 Hz with
78 per cent of rated output voltage from the power source.
This represents the worst case inductive load for maximum
power dissipation inside the power source.

4.13.2 Set the oscillator frequency to 400 Hz and adjust the AMP-
LITUDE control on the associated three phase oscillator
for 78 per cent of rated output voltage. Check that the pow-
er source produces a stable output with no high-frequency
oscillation or excessive distortion. Refer to Section 4,7
of this instruction manual for the procedure to measure har-
monic distortion. This distortion must be less than 0.3 per
cent at 400 Hz. The over load adjustments, A1R4Z and
A1R45 for phase "A', A1R85 and A 1R88 for phase "B', and
AIR128 and AIR131 may have to be adjusted slightly with a
0.7 power factor load to meet the 0.3 per cent distortion
specification.

4,13,3 The regulation controls usually do not require significant
readjustment in order to provide a zero regulation with a
0.7 power factor load at 400 Hz. If the unit is to be oper-
ated at a 0.7 power factor in the high frequency region, i.e.,
2 KHz to 5 KHz, then it may be necessary to readjust the
regulation controls. In this case, rotate the controls, AlR15,
A1R58 and A1R101, until zero regulation is obtained at the
specific frequency and load condition,

4,13.4 The three phase AC line rms input current is 15 amperes
per leg maximum with an 0.7 power factor load at 78 per
cent of rated output voltage and an input L-L voltage of 226
volts at 60 Hz {(on 208 volt L-1 range).

4.13.5 The above test may be repeated at frequencies other than
400 Hz provided that the inductance of the series inductor is
changed inversely proportional to the absolute value of the
test frequency, For example, at 1 KHz the inductance value
must be divided by 2.5, The series resistance value remains
unchanged.
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4, 14 0.7 LEADING POWER FACTOR

4,14,1 Connect the Model 1503T Three Phase Power Source as
shown in Figure 4-3, Select the load circuit to correspond
with the required output voltage range, Figure 4-5 illus-
trates the load circuit and gives load parameter values for
a 500 VA per phase line-to-neutral 0.7 power factor load
at 400 Hz with 78 per cent of rated output voltage from the
power source. This represents the worst case capacitive
load for maximum power dissipation inside the power source,

4,14.2 Set the oscillator frequency to 400 Hz and adjust the AMPLI-
TUDE control on the associated three-phase oscillator for
78 per cent of the rated output voltage. Check that the pow-
er source produces a stable output with no high frequency
oscillation or excessive distortion. Refer to Section 4.7
of this procedure to measure harmonic distortion. This dis-
tortion must be less than 0, 3 per cent at 400 Hz, The over-
load adjustments A1R42 and A1R45 for phase "A'", AlR85
and A1R88 for phase "B", and AlR128 and A1R13]1 may have
to be adjusted slightly with a 0,7 power factor load to meet
the 0, 3 per cent distortion specification, .

4,14,3 The regulation controls usually do not require significant
readjustment in order to provide a zero regulation with a
0.7 power factor load at 400 Hz., If the unit is to be oper-
ated at a 0, 7 power factor in the high frequency region, i.e.,
2 KHz to 5 KHz, then it may be necessary to readjust the
regulation controls. In this case, rotate the controls, AlRI5,
AIR58 and A1R 101, until zero regulation is obtained at the
specific frequency and load condition. -

4.14.4 The three phase AC line rms input current is 15 amperes per
leg maximum with a 0.7 power factor load at 78 per cent of
rated output voltage and an input L-L voltage of 226 volts at 60 Hz
(on 208 volt L-1 range).

4,14,5 The above test may be repeated at frequencies other than 400
Hz provided that the capacitance of the series capacitor is
changed inversely proportional to the absolute value of the
test frequency. For example, at 1 KHz the capacitance value
must be divided by 2.5, The series resistance value remains
unchanged.

4,15 PHASE ACCURACY

4.15.1 Connect the Model 1503T Three Phase Power Source as shown
in Figure 4-3. Select the 135 volt L-N range according to the
procedure given in Section 2.4 of this instruction manual. Ad-
just the three phase variac to provide a 208 volt L-1 AC line
input, Set the oscillator output to 400 Hz and adjust the AM-
PLITUDE control to provide a 135 volt (100 per cent of rated
output voltage) line-to-neutral output with switch Sl closed,
This provides a 36.4 ohm symmetrical load across each phase
of the output of the power source,



4,.15.2

4,15.3

4.15.4

Connect the differential phase meter from the phase "A"
output to the phase "B" output. The phase meter should
indicate 120 degrees = {1. 0 degree plus phase error of
plug-in). Reverse phase meter leads, if necessary.

Repeat step 4. 15. 2 except connect the differential phase
meter from the phase '""A' output to the phase "C'' output.
The phase meter should indicate 120 degrees & (1.0 degree

plus phase error of plug-in}. Reverse phase meter leads,
if necessary.

This procedure may be performed on the 0 to 75 volt LN
range, if desired, In this case, the load impedance and
output voltage level should be taken from those given in
Table 4-1.
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C.ATTTION

Voltages up to 480 VAC are available

in certain sections of this power source,
This equipment generates potentially
lethal voltages.

DEATE

on contact may result if personnel fail
to observe safety precautions. Do not
touch electronic circuits wheh power
is applied. Awvoid contact with pin C
and pin D of the plug-in oscillator, the
primary power circuits, and the out-
put circuits of the power source,
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MAINTENANGE AND TROUBLE SHOOTING

5.1

5.2.1

5.2.2

5,2.3

5.2.4

5.2.5

GENERAL

The California Instruments Model 1503T Three Phase Power
Source is a solid state unit and should require a minimum of
maintenance. However, it is forced air cooled and will
accumulate some dust with time. The power transistor heat-
sinks should receive a forced air bath at intervals not to
exceed b months.

CAUTION

Failure to keep the heatsinks clean will
reduce their thermal transfer efficiency
somewhat and could cause failure of the
power source,

TROUBLE SHOOTING

If a problem appears in the power source, it must be isola-
ted to a specific section of the unit., Before servicing the
amplifier, check that the three phase AC power input to the
unit is of the proper amplitude and frequency. Check that
the signal input to the power amplifier is also of the proper
amplitude (approximately 5 volts rms) and frequency (45 Hz
to 5 KHz). Check that the output load on the power amplifier
is not excessive or that the load starting transients are not
excessive. Check that the output of the oscillator is coupled
to the input of the power amplifier through the 12 pin connec-
tor on the rear of the power source,

If the problem has been resolved to be in the power amplifier,
first check all DC power supply voltages, Information con-
cerning power supply ripple and voltage tolerance is given in
section 3, 2.6 of this instruction manual.

Check that the quasi-complementary symmetry output ampli-
fier is operating properly and is not drawing excessive cur-
rent under no load conditions. Section 3.2.2 of this instruc-
tion manual describes the operation of this output amplifier.

Check that the overload circuitry is operating properly. The
overload circuit may be disabled by removing AICR6, AICR7,
A1CR11, AICR1Z, A1CR16 and AICR17,

If the problem has been resolved to be in the oscillator, con-
sult the applicable oscillator instruction manual,
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CIRCUIT DIAGRAM

6,1 GENERAL

This section contains schematics and mechanical dia-
grams necessary for operation and maintenance of the
Model 1503T AC Power Source. The schematic diagrams
illustrate the circuit while the mechanical assemblies in-
dicate the part placement.

6.2 REFERENCE DESIGNATIONS

Partial reference designators are shown on schematic
and mechanical drawings. Prefix these reference des-
ignators with assembly and/or sub-assembly designation
for the complete reference designator. For example:

Assembly/Sub-Assembly Component Component Designation

Al C3 AlC3
None T1 T1
A3 "R1 A3R1
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REPLACEABLE PARTS
7.1 GENERAL

This section contains ordering information and complete list
of replaceable parts, Parts are listed by major assembly in
alphanumerical order of their reference designators. Des-
cription, manufacturers’ part number, manufacturers’ code
ident number (see Appendix A for list of manufacturers), and
CALIFORNIA INSTRUMENTS stock numbers are indicated.

7.2 . ORDERING INFORMATION
In order to provide our customers with prompt service on
replacement parts, please provide the following information,
when applicable, for each part ordered:

a) Model number and serial number of the instrument,

b) CALIFORNIA INSTRUMENTS part number of the sub-
assembly where component is located,

<) Component reference designator,
d) Component description,
e} Component manufacturer's number and code ident,

f) CALIFORNIA INSTRUMENTS stock number,
All replacement parts orders should be placed with CALIFORNIA

INSTRUMENTS COMPANY, a division of Aiken Industries, San
Diego, California, 92111.
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ST 76067 PARTS LIST
REF. DES. MFG., NUMBER DESCRIPTION ;%%Eﬁ» STOE:‘;SSBER 'ng“
E4153-400-1 POWER AMPLIFIER 16067 1
2
3
4
Al D4153-700-1 PREAMPLIFIER 16067 5
A2 D4153-401-} RECTIFIER ASSEMBLY 16067 3
A3 D4153-402-1 HEATSINK ASSY (-} 16067 7
A4 D4153-402-1 HEATSINK ASSY (-} 16067 8
A5 D4153-402- 1 HEATSINK ASSY (-} 16067 g
Ab C4053-702-1 METER SWITCH BD. 0-240V| 16067 10
AT D4153-402-2 HEATSINK ASSY (+) 16007 11
A8 D4153-402-2 HEATSINK ASSY {+) 16067 12
A9 D4153-402-2 HEATSINK ASSY (+) 16067 13
14
15
16
Bl 7500 FAN (265CEM) 23936 12-10055 17
B2 7500 FAN (265CEM) 23936 | 210055 18
B3 4500 FAN (1I5CEM} 23936 1241063 19
20
21
c1 FAH-902-75 CAPACITOR 9000uF 75V 14655 | 6.10817 22
c2 FAH-902-75 CAPACITOR 9000uF 75V 14655 | 6-10817 23
C3 7A2B155 CAPACITOR 1.5uF 100V 27556 | 610429 24
C4 7AZB155 CAPACITOR 1.5uF 100V 27556 {b-10429 25
C5 7A2BE155 CAPACITOR 1.5uF 100V 27556 | 6-10429 26
Ch 6DP-1-223 CAPACITOR .022uF 600V 72136 | 6-10104 27
C7 6DP-1-223 CAPACITOR .022uF 600V 72136 |6-10104 28
C8 6DP-1-223 CAPACITOR , 022uF 600V 72136 16-10104 29
30
3]
CB1 CF3-G3-U-20-240-3 CIRCUIT BREAKER 74193 |2-70025 32
‘ 33
DSl NESIH(B2A) LAMP, NEON 71744 (2-41107 34
33
36
MODEL 15637 CALICO P/N 41532-.400 ASSY R.D.
TITLE 1500VA 3p POWER AMPLIFIER SHT 5 OF g




CODE IDENT
Sawoizco, cactrornia | 16067 PARTS LIST

REF, DES. MFG. NUMBER DESCRIPTION 1%%2‘?; STOEQ';EE,?BER ’LE’_“
J1 8BD10S0 CONNECTOR (10 PIN) 81312 | 4-10032 37
J2 8BD22S0 CONNECTQOR (22 PIN} 81312 |4-10083 38
13 DF-31-RC BINDING POST (RED) 58474 | 2-40041 39
I4 DFE-31-RC BINDING POST (RED) 58474 | 2-40041 40
15 NF-31-RC BINDING POST (RED) 58474 | 2-40041 41
J6 DF-31-WTC BINDING POST (WHT) 58474 | 2-40090 42
J7 DF-31-BC BINDING POST (BLXK) 58474 | 2-40040 43
44

45

M1 CIC800-9 METER 0-240V 16067 | 2-50169 46
47

48

R1 RS7-0R5-3% RESISTOR . 50 TW 3% 91637 | 5-50143 49
R2 RS7-0R5-3% RESISTOR .50 7W 3% 91637 1 5-50143 50
R3 RS7-0R5-3% RESISTOR .50 TW. 3% 91637 1 5-50143 51
R4 RG32GF6R0I RESISTOR 688 1W 5% 813491 5-30004 52
RS RCI2GFHR0T RESISTOR 680 1W 5% 81349 | 5-30004 53
R6 RC32GF 6807 RESISTOR 680 1W 5% 81349 | 5-30004 54
55

56

T1 A4153-011 TRANSFORMER, POWER 16067 7-10220 57
T2 A4153-010 TRANSFORMER, OQUTPUT 16067 | 7-10219 58
T3 A4153-010 TRANSFORMER, OUTPUT 16067 | 7-10219 59
T4 A4153-010 TRANSFORMER, QUTPUT 16067 | 7-10219 60
61

62

TB1 410-12 TERMINAL BLOCK 75382 1 2-41123 63
TB2 9-85-5 TERMINAL BLOCK 75382 | 2-50172 64
TB3 9-85-5 TERMINAL BLOCK 75382 | 2-50172 65
TB4 3006 TERMINAL STRIP §3330| 2-40110 66
TBS5 C4153-211-7 TERMINAL STRIP 16067 1 2-10417 67
68

69

XDS1 TAG-6022-TA160-AC _ 1.AMP HOLDER 03797 | 2-41113 70
71

72

MODEL 15037 CALICO P/N 4153-400 ASSY R.D.

TTLE 1500VA 36 POWER AMPLIFIER T e OF 9



COGE IDENT |

CALIFORNIA INSTRUMENTS CO.
SAN DIEGO, CALIFORMNIA

PARTS LIST

REF. DES. MFG. NUMBER DESCRIPTION .‘é%ii mg?';fﬁ,i’agg ’LE’_‘*
E4153-200-1 ENCLOSURE 16067 | 1-10306 | 73
D4153-201-1 FRONT PANEL 16067 | 1-10307 | 74
D4153-202-1 REAR PANEIL 16067 | 1-10308 | 75
D4153-203-7 BRACKET. PLUG-IN 16067 1 110309 | 76
C4153-204-7 BRAGKET. CONNECTQOR 16067 | 1-10310 | 77
B4153-210-7 BRACKET, TERM BLOCK 16067 | 1-10311 | 78
C4153-212-7 INSULATOR, PWR, H.S, 16067 | 1-10312 | 79
D4100-204-1 TOP COVER 16067 | 1-10127 | 80
D4100-205-7 BOTTOM COVER 16067 | 1-10128 | 81
D4100-206-10 INSULATOR, HEATSINK 16067 | 2-10045 | 82
D4100-218-1 SUPPORT ASSY, COVER 16067 | 1-10194 | 83
B4153.213-7 NUT STRIP 16067 | 1-10315 | 84
B4153.214-7 MOUNTING BAR 16067 | 1-10316 | 85
4107 MECH. JUMPER 75782 | 2-50090 | 86
CMC32 CLAMP, CAPACITOR 56289 | 6-10717 | 87
PS-70D-2-BLK KNOB 21604 | 2-10191 88
FCA3 HANDLE 08730 | 2-40224 | 89
3241 GROMMET 08065 | 2-10173 | 90

91

E1,E2 | 1416-8 SOLDER LUG 83330 | 2-50053 | 92
8942-5S-2520 STAND OFF 1/4-20 x 1 9/16L 06540 2-10418 | 93
55048 1 FINGER GUARD 82877 | 2-41064 | 94
5506 FINGER GUARD 23936 | 2-10074 | 95
5005-02F CARD GUIDE 13103 | 2-41124 | 96
620 ANGLE BRACKET 91833 | 1-10317 | 97

6-32 x 3/]8 LG, NYLCN INY, SCREW ST. CORE FIL. HD.| 23050 | 2-10411 98
6.32 x 1 3/8 LG. |SCREW, PAN HD, 81349 | 2.10067 | 99
6-32x 11/41G. |SCREW, FLAT HD, 81349 | 2-10419 1100
1/4-20% 1/2 LG, |SCREW, HEX HEAD 81349 | 2.10271 {101
C8020-632 SPEED NUT 78553 | 2-1009] [102

E3 1486-10 SOLDER LUG 83330 | 2-50055 1103

E4 1416-4 SOLDER LUG 83330 | 2-50094 {104
837 CABLE CLAMP 105

106

07

108
MODEL 15037 CALICOP/N  4153-400 ASSY R.D.
TITLE  }500VA 3¢ POWER AMPLIFIER SHT 7 OF 4




CALIFORNIA INSTRUMENT
SAN DIEGO, CALIFORMEA

' [76067 | PARTS LIST

REF. DES. MFG. NUMBER DESCRIPTION ekl STOcK NUNBER e
4-40x 1/2 LG. SCREW, PAN HD. 109
4-40 x 1/2 LG, SCREW, ROUND HD, 2.10396  |110
6-32 x 5/16 LG. SCREW, PAN HD, 111
6-32 x 1/4 LG, SCREW, PAN HD, 112
6-32 x 3/8 LG, SCREW, PAN HD. 113
6-32 x 5/8 LG. SCREW, PAN HD, 114
6-32 x 7/8 LG. SCREW, PAN HD, 115

116

117

8-32 x 3/16 LG, |SCREW, PAN HD, 118
8-32 x 5/16 LG. SCREW, PAN HD. 119
8-32x 1/2 LG. SCREW, PAN HD. 120
8-32 x 5/8 LG. SCREW, PAN HD. 121
8-32 x 3/4 LG. SCREW, PAN HD. 122
123

124

10-32 x 1/2 LG. SCREW, PAN HD. 125
126

127

128

129

_ 130

6-32 x 3/8 LG. SCREW, FLAT HD. 131
6-32x 1/2 LG. SCREW, FLAT HD, 132
133

134

135

8-32 x 5/8 LG, SCREW, FLAT HD. 136
137

138

10-32 x 1/2 LG. SCREW, FLAT HD, 139
140

48 WASHER, FLAT 141
46 WASHER, FLAT 142
#10 WASHER, FLAT 143 |
41/4 WASHER, FLAT 144
MODEL 1503T CALICOP/N  4153-400 ASSY R.D.

TITLE 1500VA 3¢ POWER AMPLIFIER SHT g OF ¢




SR TIMENTS 0. | 78067 | PARTS LIST
REF. DES. MFG. NUMBER DESCRIPTION ,f,%?ﬁ smg,fﬁﬁﬁw o
¥4 WASHER, INT. STR. 145
46 WASHER, INT, STR, T14e
48 WASHER, iNT, STR, | 147
410 WASHER, INT. STR. 148
41/4 WASHER, SPLIT LOCK 149
150
151
#4-40 NUT, HEX 152
46-32 NUT, HEX 153
48-32 NUT, HEX 154
$10-32 NUT, HEX 155
| 156
157
158
159
R303] RING LUG 10/8 14726 160
B4id? BING 1I1G 6/‘?2-‘18 14726 101
R4148 RING LUG 8/22-18 14726 162
R4149 RING 1 UG -“E()f??-lg 14774 163
R416] RING LUG 10/16-14 14726 164
R4170 RING LUG 10/12-10 14726 165
R4183 RING LUG 6/12-10 14726 166
R4189 RING LUG 8/12-10 14726 167
KT75 MALE TAB 75382 168
| 169
170
171
172
173
174
175
176
177
178
179
180
MODEL 1503T CALICO P/N 4153-400 ASSY R.D.

TITLE  1500VA 3¢ POWER AMPLIFIER SHT  GOF 4







,,, Ao eraments co. [ SRR | PARTS LIST
REF. DES. MFEG. NUMBER DESCRIPTION ,%%%’i- 5705: L,ij,fsﬁg i;g"d
A2 D4153.401-1 RECTIFIER ASSEMBLY 16G67 1
2
3
A2CR1 1 INIIg6A RECTIFIER 95303 310167 4
AsCRZ 1 IN1IROA RECTIFIER 095303 3-10167 5
AZCR3I | 1N1186A RECTIFIER 953073 3.10167 &
AZCR4 | IN1186RA RECTIFIER 953073 3-101972 7
AZCRS5 | IN1I186RA RECTIFIER 95303 3-10192 8
AZCR6 | IN11BoRA RECTIFIER 35303 3.10192 9
AZCR7T | 1IN1186A RECTIFIER 95303 1.10167 10
AZCRB | IN1186A RECTIFIER 95303 3-10167 11
AZCR9 | IN!18tA RECTIFIER 95303 310167 Iz
AZCR1IG IN1186RA RECTIFIER 95303 3-10192 13
A2CR11 INI118bRA RECTIFIER 95303 3.10192 14
AZCR14 INI1186RA RECTIFIER 95303 310192 15
16
17
AZR1] RC42GF2717 RESISTOR 2700 5% 2W 81349 5.4Q025 18
AZR2 RC42GF271J RESISTOR 2709 5% 2W 81349 540025 19
20
$6 WASHER, FLAT 21
C4153-2056-7 BRACKET 16067 1-10313 22
C4153-206-7 INSULATOR 16067 1-10314 23
C4153.207-7 HEATSINK 16067 2-10421 24
R3031 RING LLUG 10-8 14720 25
1410-14 SOLDER LUG 83330 2-50082 26
#6 x 3/8 LG, TYPE B SELF TAP FLAT HEAD SCREW 45722 2-10414 27
6-32 x 5/16 LG, SCREW, PAN HEAD 28
1601A TERMINAL, INSULATED 88245 2~40317 29
2322 STAND OFF /2 LG, 83330 2-10063 30
1416-6 SOLDER LUG 83330 2-50047 31
#6 WASHER, INT, STR, 32
#8-32 % 3/4 1.G. SCREW, PAN HEAD 33
8 WASHER, INT, STR, 34
#8-32 NUT, HEX 35
#12AWG BISS WIRE 36
MOPEL 1503 /2253T CALICO P/N 4153-401 ASSYRD.
"T85 PHASE POWER RECTIFIER ASSY LI A2







CALIFORNIA INSTRUMENTS CO,

SAN DIEGDO, CALIFORNIA

{ CODE 1DENY

PARTS LIST

REF. DES. MFG. NUMBER DESCRIPTION 1%%2% méﬁ‘ KSSSBER o

A3 £4153-402-1 HEATSINK ASSY -42V 16067 !

AT E4153-402-2 HEATSINK ASSY. +42V 16067 2

04153270127 . C. BOARD MECH 16067 | 1-60164 | 3

22NCFMA 140 CLINCH NUT 22599 | 2-10185 | 4

NOTE: A3, A4, ani A5 ARE IDENTICAL (-42V SUPPLY) 5

6

A3CRI | IN1193 DIODE 04713 | 3-10190 | 7

8

A301 cic 722' 4920 | TRANSISTOR (RED DOT) 16067 | 3.30231 | 9
A3Q2 IN4348 TRANSISTOR 95303 | 3.30174 | 10
A303 66879 TRANSISTOR 95303 | 3-30298 11
A30Q4 66879 TRANSISTOR 95303 | 3.30298 12
A30Q5 66879 TRANSISTOR 95303 | 3-.30298 | 13
A3Q6 66879 TRANSISTCR 95303 | 3-30298 -
A3Q7 66879 TRANSISTOR 95303 | 3-30298 | 15
A308 66879 TRANSISTOR 95303 | 3-30298 | 16
A309 66879 TRANSISTOR 95303 | 3-30298 | 17
A3010 | 66879 TRANSISTOR 95303 | 3-30298 | 18
19

A3R1 RC20GF 101J RESISTOR 1009 1/2W 5% 81349 | 5-20018 | 20
A3R2 RC32GF5R 1] RESISTOR 5. 10 5% LW 81349 | 5.30050 | 21
A3R3 RW55GR20WL RESISTOR .29 5% 5W 63743 | 5.50144 | 22
A3R4 RW55GR20W L RESISTOR .29 5% 5W 63743 | 5-50144 | 23
A3R5 RWS5GR20WL RESISTOR .20 5% 5W 63743 | 5.50144 | 24
A3RG RW55GR20WL RESISTOR , 20 5% 5W 63743 | 5.50144 | 25
A3R7 RW55GR20WL RESISTOR . 20 5% 5W 63743 | 5-50144 | 26
A3RS RW55GR20WL RESISTOR , 28 5% 5W 63743 | 5-50144 | 27
A3R9 RW55GR20WL RESISTOR . 28 5% 5W 63743 | 5-50144 | 28
A3R10 | RW55GRZOWL RESISTOR . 28 5% 5W 63743 | 5-50144 | 29
A3R11 | RCOTIGEFTRS5] RESISTQR 7.5Q 5% 1/4W 81349 | 5-10004 | 30
A3RIZ. | BWH 10 5% 2W RESISTOR 1Q 5% 2W 07716 | 540001 L 31
32

33

NOTE: A7, A8 andla9 ARE IDENTICAT (+42V SUPPT Y] 24

2z

ATCRE1 11133 DIODE 04713 %1190 36
YOPEL 45037 CALICOP/N  4153-402 - |ASSY R
TTYE  UEATSINK ASSEMBLY -42V and 442V i AT 8,9




CALIFORNIA INSTRUMENTS CO.
SAN DIEGO, CALIFORNIA

56067 | PARTS LIST

B CODE CALICO ITEM

REF. DES. MFG., NUMBER DESCRIPTION iIDENT STOCK NUMBER | NO.
ATO1 MJIE 340 TRANSISTOR 04713 | 3-30199 | 37
ATO2 2N4348 TRANSISTOR 95303, 3-30174 | 38
ATO3 66879 TRANSISTOR 95303 3-30298 39
ATQ4 66879 TRANSISTOR 95303 | 3-30298 | 40
A705 66879 ° TRANSISTOR 95303 | 3-30298 | 41
ATQ6 66879 TRANSISTOR 95303 | 3-30298 | 42
ATQT 66879 TRANSISTOR 95303 | 3-30298 | a3
ATQ8 66879 TRANSISTOR 95303 | 3-30298 44
ATQ9 66879 TRANSISTOR 95303 | 3-30298 45
ATQ10 66879 TRANSISTOR 95303 | 3-30298 46
| 47

ATR1 RC20GF101J RESISTOR 100Q 1/2W 5% 81349 | 5-20018 | 48
ATR2 RC32GF5R1J RESISTOR 5. 12 5% 1W 81349 | 5-30050 | 49
ATR3 RW55GR20WL RESISTOR .29 5% 5W 63743 | 5-50144 | 50
ATR4 RWS55GR20WL RESISTOR .22 5% 5W | 63743 | 5.50144 | 51
A7RS5 RW55GR20WL RESISTOR .20 5% 5W 63743 | 5-50144 | 52
ATR6 RW55GR20WL RESISTOR .29 5% 5W 63743 | 5.-50144 | 53
A7R7 | RWS5GR20WL RESISTOR .29 5% 5W 63743 | 5-50144 | 54
ATRS RW55GR20WL RESISTOR .28 5% 5W 63743 | 5-50144 | 55
ATR9 RW5B5GR20WIL RESISTOR , 20 5% 5W 63743 1. 5-50144 56
ATR10 | RWS5GR20WL RESISTOR .28 5% 5W 63743 | 5.50]44 | 57
a8
89
D4153-208-7 HEA TSINK 16067 | 2-10422 | 60
61
| 62

RA-257 FEMALE SNAP ON TERMINAlL 573 | 63
RC-257 FEMALE SNAP ON TERMINAL 5730 64

AWG16 BUSS WIRE f 65

NY 04-040 NYLON BUSHING 08229 | 2-10076 | 06
THERMATE COMPRUND. SILIGONE 67

DM-123 WASHER, MICA 08289 | 3-30192 | &8
MW -500-125 WASHER, MICA 08289 | 2-10405 | 69
834 CABLE CLAMP 83330 70

B-500+ WIRE MARBRKER 53209 71
AWGL4 SIEEVING TEEILON 12
MODEL 1503T CALICO P/N 4153-402 } ﬁfi‘%
TTLE HEATSINK ASSEMBLY -42V and +42V Ty %7 s AT, 8, 9




CALIFORNIA INSTRUMENTS CO.
SAN DIEGO, CALIFORNIA

e

REF, DES.

MFG, NUMBER

DESCRIPTION

{ CODE |DENT

IDENT

PARTS LIST

STOCK NUMBER | NO.

TCALICD

1 4-40x5/16 LG,

SCREW, PAN HD,

73

4-40 x 5/8 LG,

SCREW, PAN HD,

74

75

6-32 x 3/8 LG,

SCREW, PAN HD.

76

77

#6

WASHER, FLAT

78

79

4

WASHER, INT, STR,

80

#6

WASHER, INT, STR,

81

82

#6-32

NUT, HEX

83

#4-40

NUT, HEX

84

85

86

87

88

89

AL

91

92

93

94

95

96

37

98

g9

100

101

107

143

104

105

MODEL

1503T

CALICO P/N

4153-402

TTLE

HEATSINK ASSEMBLY -42V and +42V

OF







CODE IDENT

e 36069 | PARTS LIST

REF, DES. MFG. NUMBER DESCRIPTION o EaT sroé:: HBER o

Al D4153-700-1 P.C, BOARD ASSY, 1503T  |16067 1

.7 pP.C, BOARD MECH 16067 | 1-60163 | 2

SEE SHT, 3 EYELET 3

SEE SHT, 3 TERMINAL 4

5

6

A1C1 | 39D118GO50HP4 CAPACITOR 1100uF 50V 56289 | 6-10818 | 7

A1C2 | 39D 118GO50HP4 CAPACITOR 1100uF 50V 56289 | 6-10818 | 8

A1C3 | T360B106MO25A5 |CAPACITOR 10uF 25V 05397 | 6-10738 | 9
A1C4 | 1DP-2-473 CAPACITOR . 047uF 100V 72136 | 6-10116 | 10
A1CS | CMO5SF201J03 CAPACITOR 200PF 500V 81349 | 6-10282 | 11
A1CH | CHO6F 102703 CAPACITOR 1000PF 500V 81349 | 6-10051 | 12|
ALCT | T360D336MO35AS |CAPACITOR 33uF 35V 05397 | 6-10804 | 13
AlCS | TE-1504 CAPACITOR SuF 150V 56289 | 6-10533 | 14
A1C9 | CMO6F511J03 CAPACITOR 510PF 500V 81349 | 6-10046 | 15
A1C10 | 39D756F 100FJ4 CAPACITOR 75uF 100V 56289 | 6-10819 | 16
AICL1 | CMO5F221J03 CAPACITOR 220PF 500V 81349 | 6-10036_ ! 17
A1C12 | TG-P10 CAPACITOR . 1yF 100V 56289 | 6-10127 | 18
AlC13 lTGg-Pl10 CAPACITOR . 1uF 100V 56289 | 6-10127 | 19
A1C14 | T360B106M025A8 |CAPACITOR LOuF 25V 05397 | 6-10738 | 20
A1C15 | IDP-2-473 CAPACITOR . 047uF 100V 72136 | 6210116 | 21 |
AlC16 | CMO5F 201703 CAPACITOR 200PF 500V 81349 | 6-10282 | 22
ALC17 | CMO6F 102703 CAPACITOR 1000PF 500V 31349 | 6-10051 | 23
A1C18 | T360D336M035AS |CAPACITOR 33u4F 35V 05397 | 6-10804 | 24
A1C19 | TE-1504 CAPACITOR 5uF 150V 56289 | 6-10533 | 25 |
A1C20 | CMO6F511303 CAPACITOR 510PF 500V 81349 | 6-10046 | 26
A1C21 | 39D756F 100F J4 CAPACITOR 754F 100V 56289 | 6.10819 | 27
a1czz | CMO5F221703 CAPACITOR 220PF 500V 81349 | 6-10036 | 28
A1C23 | TG-P10 CAPACITOR . 1yF 100V 56289 | 6-10127 | 29
A1C24 | TG-P1O CAPACITOR ., 1yF 100V 56289 | 6-10127 | 30
A1C25 | T360B106MO254S  |CAPACITOR 10uF 25V 05397 | 6-10738 | 31
AlC26 | 1DP-2-473 CAPACITOR . 047yF 100V 72136 | 6-10116 | 32
A1C27 | CMO5F201703 CAPACITOR 200PF 500V 81349 | 6-10282 | 33
A1C28 | CMO6F 102103 CAPACITOR 1000PF 500V 81349 | 6-10051 | 34
AlC29 T3AOTI36MO3ISAS CADACITOR 33k 35 (5397 10804 35
A1C30 | TE-1504 CAPACITOR 5uF 150V 56289 | 6-10533 | 36
MODEL 1503 T/2253T CALICO P/ 4153-700 ASSYRD.

TITLE3 pHASE PREAMPLIFIER P, C, BD. ASSY SHT 4 OF 49 Al




Aikenindustries  Sioransumens 192047 PARTS LIST
REF. DES. MFEG. NUMBER DESCRIPTION ;%%%i Smé? i;:SSBER 'le“
A1C31 | CMO6F511J03 CAPACITOR 5i0PF 500V 81349 | 6-10046 | 37
A1G32 | 39D756F100FJ4 CAPACITOR 75uF 100V 56289 | 6-10819 | 38
A1C33 | CMO5F221J03 CAPACITOR 220PF 500V 81349 | 6-10036 | 39
AlC34 | TG-P10 CAPACITOR , 1uF 100V 56289 | 6-10127 | 40
AIC35 | TG-PI0 CAPACITOR . 1uF 100V 56289 | 6-10127 | 4]
A1C36 | 5GA-D33 CAPACITOR , 0033uF 1KV 56289 | 6-10072 | 42
A1C37 | 5GA-D33 CAPACITOR . 0033uF 1KV 56289 | 6-10072 | 43
A1C38 | 5GA-D33 CAPACITOR . 0033uF 1KV 56289 | 6.10072 | 44
45
AICR1 | 1N4001 DIODE 04713 | 3-10172 | 46
AICRZ | 1N4001 DIODE 04713 | 3-10172 | 47
AICR3 | IN5254 DIODE, ZENER 04713 | 3-10210 | 48
AICR4 | IN9I4 DIODE 81349 | 3-10118 | 49
AlICRS ING14 DIONE 21349 A=10118 50
AICR6 | IN914 DIODE 81349 | 3-10118 | 51
AICR7 | 1N914 DIODE 81349 | 3.10118 | 52
AICR8 | IN5254 DIODE, ZENER 04713 | 3-10210 | 53
AICR9 | IN914 DIODE 81349 | 3.10118 | 54
AICRI10 | IN914 DIODE 81349 | 3-10118 | 55
AICR11 | 1N914 DIODE 81349 | 3-10118 | 56
AICRI2 | 1N914 DIODE 81349 | 3.10118 | 57
AICR13 | 1N5254 DIODE, ZENER 04713 | 3-10210 | 58
AICR14 | IN914 DIODE 81349 | 3-10118 | 59
AICRI15 | IN914 DIODE 81349 | 3-10118 | 60
AICRI16 | 1N914 DIODE 81349 | 3-10118 | 6]
AICRI17 | IN914 DIODE 81349 | 3-10118 | 62
AICR18-BICR23 IN914 | DIODE 81349 | 3-10118 | 63
AICR24 | 0.5M32, 6252 DIODE, ZENER 04713 | 3-10258 | 64
AICR25 | 0.5M32, 6282 DIODE, ZENER 04713 | 3-10258 | 65
AICR26 | 0,5M32, 6252 DIODE, ZENER 04713 | 3-10258 | 66
AICR27 | 0.5M30, 0282 DIODE, ZENER 04713 | 3-10259 | 67
AICR28 | 0.5M30, 0ZS2 DIODE, ZENER 04713 | 3-10259 | 68
AI1CR29 | 0.5M30, 02852 DIODE, ZENER 04713 | 3-10259 | 69
AlQ1 SG382 IN TRANSISTOR ARRAY 00003 | 3-30203 | 70
AlQ2 MPS-U56 TRANSISTOR Q4713 3-30222 71
A1Q3 MPS-U56 TRANSISTOR 04713 | 3-30222 | 72
MODEL 1503T-2253T CALICO P/N 4153-700 ASSY R.D.
TITLE SHT _ OF Al
3 PHASE PREAMPLIFIER P, C, BD, ASSY 5 10




Calfomia instrumerts
B

CODE 1DENT

PARTS LIST

REF. DES. MFG. NUMBER DESCRIPTION ;f;og?ﬁ' sméﬁ,’&sasg ’ﬁé’f‘
A1Q4 MIE340 TRANSISTOR, 04713 | 3-30199 | 73
A1Q5 CIC330 TRANSISTOR 16067 | 3-30008 | 74
A1Q6 CIC718 TRANSISTOR 16067 | 3-30041 | 75
A107 SG382 IN | TRANSISTOR ARRAY 00007 | 3-30203 | 76
A108 MPS-U56 TRANSISTOR 04713 | 3-30222 | 77
A109 MPS-U56 TRANSISTOR 04713 | 3.30222 | 78
AI010 | MIE340 | TRANSISTOR 04713 | 3-30199 | 79
AIGIL | CIC330 TRANSISTOR 16067 | 3-30008 | 80
AlQl2 L CICT18 TRANSISTOR 16067 | 3-30041 | 81
A1Q13 | SG382IN TRANSISTOR ARRAY 00007 | 3-30203 | 82
AlQ14 | MPS-U56 TRANSISTOR 04713 | 3-30222 | 83
A1015 | MPS-US56 TRANSISTOR 04713 | 3-30222 | 84
A1Q16 | MIE340 TRANSISTOR 04713 | 3-30199 | 85
ALOLT | CIG330 TRANSISTOR 16067 | 3-30008 | 86
alols | cic7is TRANSISTOR 16067 | 3-30041 | 87
88
AIR1 RCZ0GF 100J RESISTOR. 108 5% 1/2W 81349 | 5-20006 | 89
AIRZ RCO7GF 3337 RESISTOR 33K 5% 1/4W 81349 | s5-10088 | 90
AIR3 RCO7GF 5127 RESISTOR 5. 1K 5% 1/4W 81349 | 5-10069 | 91
AlR4 RN60C 1002F RESISTOR 10K 1% 1/8W 81349 | 5-60081 | 92
A1R5 RCOTGF512] RESISTOR 5. 1K 5% 1/4W 81349 | 5-10069 93
AIRb RCOTGF 102] RESISTOR 1K 5% 1/4W 81349 | 5-10053 | 94
AIRT X-201R101B POTENTIOMETER 1008 71450 | 5-70153 | 95
A1RS RCO7GF102] RESISTOR 1K 5% 1/4W 81349 | 5-10053 | 96
A1RY RCO7GF 333] RESISTOR 33K 5% 1/4W 81349 | 5-10088 | 97
AIR10 | RC20GF1007 RESISTOR 10Q 5% 1/2W 81349 | 5-20006 | 98
AIR11 | RCOTGF512] RESISTOR 5, 1K 5% 1/4W 81349 | 5-10069 | 99
AlR12 | RCOTGF103] RESISTOR 10K 5% 1/4W 81349 | 5-10076 [100
A1R13 | RCOIGF331] RESISTOR 3308 5% 1/4W 81349 | 5-10041 110}
AIR14 | RCOTGF681] RESISTOR 6808 5% 1/4W 81349 | 5-10049 1102
AIR15 | X-201R101B POTENTIOMETER 1008 71450 | 5-70153 1103
AlR16 | RN60C4222F RESISTOR 42, 2K 1% 1/8W 81349 | 5-60434 |104
AIR17 | X-201R252 POTENTIOMETER 2. 5K 71450 | 5-70177 |105
AIR18 | RCOTGF103J RESISTOR 10K 5% 1/4W 81349 | 5-10076 |106
AIR19 | RCOTGF 103] RESISTOR 10K 5% 1/4W 81349 | 5-10076_ 107
|A1R20 | RCOTGF 3027 RESISTOR 3K 5% 1/4W 81349 | 5-10063 1108
MODEL  1503T-2253T CALICO P/N  4153-700 i ASSYR.D.
TTLE 3 pHASE PREAMPLIFIER P, C, BOD. ASSY He %10 Al




CALIFORNIA INSTRUMENTS CO.

SAN DIEGO, CALIFORNIA

96067 | PARTS LIST

DESCRIPTION B N N
A1R21 |RCOIGF222] RESISTOR 2,2K 5% 1/4W 81349 | 5-10060 {109
AIRZ22 RCOIGEI2T RESISTOR 9, 1K 5%, 1/4W 813491 5-10075 110
A1R23 |RCOTGF622] RESISTOR 6, 2K 5% 1/4W 81349 | 5-10071 | 111
AlR24 {RCOTGF102] RESISTOR 1K 5% 1/4W 81349 5-10053 |112
AJR25 |RCOTGF241J RESISTOR 2409 5% 1/4W 81349]5-10038 | 113
AIR26 |RCOTGF2413 RESISTOR 2408 5% 1/4W 81349 5-10038 | 114
A1R27 |RCOTGF821J RESISTOR 8200 5% 1/4W 81349 | 5-10051 | 115
A1R28 |RCOTGF 1837 RESISTOR 18K 5% 1/4W 81349 | 5-10082 | 116
A1R29 |RCOTGF511J RESISTOR 5100 1/4W 81349 | 5-10046 | 117
A1R30 |RC20GF132] RESISTOR 1.3K 5% 1/2W 81349 | 5-20037 | 118
AIR31 |RC20GF681J RESISTOR 6802 5% 1/2W 81349|5.20:19 | 119
AIR32 |RCOTGF470J RESISTOR 472 5% 1/4W 81349 5-10021 | 120
AIR33 |RCO7GF~-- RESISTOR T B D 121
AlR34 |RCO7GF470J RESISTOR 472 5% 1/4W 81349 | 5-10021 | 122
A1R35 |RCO7GF560] RESISTOR 560 5% 1/4W 81349 5-10023 | 123
A1R36 |RCOTGF183J RESISTOR 18K 5% 1/4W 81349 5-10082 |, 124
A1R37 |RCOTGF101J RESISTOR 100Q 5% 1/4W 81349! 5-10029 | 125
A1R38 |RCO7GF180J RESISTOR 189 5% 1/4W 81349] 5-10011 | 126
AIR39 |RCO7GF180J RESISTOR 188 5% 1/4W 81349| 5-10011 | 127
A1R40 [RCOTGF101J RESISTOR 1009 5% 1/4W 81349| 5-10029 | 128
A1R4]1 [RCO7GF183J RESISTOR 18K 5% 1/4W 81349} 5-10082 | 129
AlR42 |X-201R101B POTENTIOMETER 100¢ 71450 5-70153 | 130
A1R43 |RCO7GF 1807 RESISTOR 1892 5% 1/4W 81349 5-10011 | 131
A1R44 | RCOTGF180J RESISTOR 189 5% 1/4W 81349 | 5-10011 | 132
A1R45 |{X-201R101B POTENTIOMETER 1009 71450 | 5-70153 | 133
A1R46 [RN60C1002F RESISTOR 10K 1% 1/8W 81349| 5-60081 | 134
A1R47 |RCOTGF512J RESISTOR 5. 1K 5% 1/4W 81349 5-10069 | 135
A1R48 |RCOTGF512J RESISTOR 5. 1K 5% 1/4W 81349| 5-10069 | 136
A1R49 |RCOTGF333J RESISTOR 33K 5% 1/4W 81349 5-10088 | 137
AIR50 |RCO7GF102] RESISTOR 1K 5% 1/4W 81349 5-10053 | 138
AIRS51 |X-201R101B POTENTIOMETER 1009 71450] 5-70153 | 139
A1R52 |RCOTGF102] RESISTOR 1K 5% 1/4W 81349 5-10053 | 140
A1R53 |RCOTGF333J RESISTOR 33K 5% 1/4W 81349| 5-10088 141
A1R54 I RCO7GF512] RESISTOR 5. 1K 5% 1/4W 81349 | 5-10069 | 142
AlR55 |RCOTGEF103] RESISTOR 10K 5% 1/4W 81349 510076 | 143
AIRSE IRCOTGE3IZLI RESISTOR 3300 5% 1/4W 81349 5.1004 14
PR 1503T/2253T CALICOP/N  4153.700 L ASSYRD.
"TLE 3 DHASE PREAMPLIFIER P, C. BD, ASSY T2 9% Al




| CODE IDENT |

SaN DI2c0, caLiFommA o | 16067 | PARTS LIST
REF. DES. MFG. NUMBER DESCRIPTION ;%%?ﬁ- mg;ﬁ'jfﬁm o
AIR57 |RCOTGF681J RESISTOR 6809 5% 1/4W 81349| 5-10049 | 145
AIR58 |X-20lR101B POTENTIOMETER 100 71450] 5-70153 | 146
A1R59 | RN6OCAZZZE RESISTOR 42.2K 1% 1/8W 81349] 5-60434 | 147
AIRG0 | X-201R252B POTENTIOMETER 2. 5K 71450] 5-70177 | 148
AIRG] | RCOIGF103] RESISTOR 10K 5% 1/4W 81349| 5-10076 | 149
AIR62 | RCOTGF103] RESISTOR 10K 5% 1/4W §1349| 5.10076 | 150
AIR63 | RCOTGF 3027 RESISTOR 3K 5% L/4W 81349| 5-10063 | 151
AlR64 | RCOTGF222] RESISTOR 2.2K 5% 1/4W 81349] 5-10060 | 152
AIR65 | RCOTGKF912] RESISTOR 9. 1K 5% 1/4W 81349] 5-10075 | 153
A1R66 | RCOTGF 6227 RESISTOR 6. 2K 5% 1/4W 81349] 5-10071 | 154
AIR67 | RCOTGF 1027 RESISTOR 1K 5% 1/4W 81349| 5-16053 | 155
A1R68 | RCOTGF2417 RESISTOR 2409 5% 1/4W 81349] 5-10038 | 156
AIR69 | RCOTGF 2417 RESISTOR 2408 5% 1/4W 81349] 5-10038 | 157
AIR70 | RCOTGFB21J RESISTOR 820Q 5% 1/4W 81349| 5-10051 | 158
AI1R71 | RCOTGF 1837 RESISTOR 18K 5% 1/4W 813249| 5-.10082 | 159
A1R72 | RCOTGF511] RESISTOR 5109 5% 1/4W 81349| 5-10046 | 164
AIR73 | RCZ0GF 132] RESISTOR 1.3K 5% 1/2W 81349| 5-20037 | 161
A1R74 | RC20GF681JF RESISTOR 6809 5% L/2W 81349 5.20119 162
A1R75 | RCOTGF470] RESISTOR 479 5% 1/4W 81349 5-10021 | 163
AIR76 | RCOTGF--- RESISTOR T B D 164
AIR77 | RCOTGF470] RESISTOR 479 5% 1/4W 81349{ 5-10021 | 16%
A1R78 | RCO7TGF 5607 RESISTOR 560 5% 1/4W 81349 5-10023 | 166
A1R79 | RCOTGF 1837 RESISTOR 18K 5% 1/4W 81349 5-10082 | 167
A1R80 | RCOTGF10LT RESISTOR 100@ 5% 1/4W 81349] 5-10029 | 168
A1R81 | RCO7TGF 1807 RESISTOR 189 5% 1/4W 81349} 5-10011 | 169
A1R82 | RCO7GF 1807 RESISTOR 188 5% 1/4W 81349| 5-10011 | 17¢
A1R83 | RCOTGF 1017 RESISTOR 100Q 5% 1/4W 81349 5-10029 | 171
AlR84 | RCOTGF 183] RESISTOR 18K 5% 1/4W 81349 5-10082 | 172
AIR85 | X-201R101B POTENTIOMETER 1008 71450] 5-70153 | 173
A1R86 | RCOTGE 1807 RESISTOR 182 5% 1/4W 81349 5.10011 | 174
A1R87 | RCOTGF 1807 RESISTOR 189 5% 1/4W 81349 5-10011 | 175
A1R88 | X-201R101B POTENTIOMETER 1009 71450/ 5-70153 | 178
A1R89 | RN6OC1002F RESISTOR 10K 1% 1/8W 81349 5-60081 | 177
AIR90 | RCOTGES12] RESISTOR_5. 1K 5% 1/4W 81349 5-10069 | 17§
AIR9] RCOTCGTEF51I2T RESISTOR 5 1K 59 1/4W £1349! 5.10069 179
a1R92 | RCOTGF 3337 RESISTOR 33K 5% 1/4W 81349 5.10088 | 18(
YOPE 1s03T/2253T CALICO PN 4153-700 ] ASSY RD.
TTLE 3 bHASE PREAMPLIFIER P, C, BD. ASSY SHTg OF 19 Al




B s 76067 | PARTS LIST
REF. DES. MFG. NUMBER DESCRIPTION t%OE?ﬁ' svog:i;t?:aﬂ ;:c&;{‘
A1R93 [RCOTGF102] RESISTOR 1K 5% 1/4W 813491 5.10053 181
AlR94 [X-201R101IB POTENTIOMETER 1009 714501 5-70153 182
AIR95 _{RCOIGF102T RESISTOR 1K 5% 1/4W 813491 5-10053 183
A1R96 |RCO7GF333J RESISTOR 33K 5% 1/4W 81349 5-10088 184
AIR97 [RCOTGF512J RESISTOR 5. 1K 5% 1/4W 81349 | 5-10069 185
A1R98 RCO7GF103J RESISTOR 10K 5% 1/4W 81349 | 5-10076 186
A1R99 |RCOTGF331J RESISTOR 330Q 5% 1/4W 81349 | 5.10041 187
A1R100 |[RCOTGF681J RESISTOR 6809 5% 1/4W 81349 5-10049 188
A1R101|X-201R101B POTENTIOMETER 1000 71450] 5-70153 189
A1R102 |RN60C4222F RESISTOR 42.2K 1% 1/8W 81349 | 560434 190
A1R103 | X-201R252B POTENTIOMETER 2. 5K 71450 | 5-70177 191
AIR104 IRCOTGF103] RESISTOR 10K 5% 1/4W 81349 | 5.10076 192
AIR105 [ RCOTGF103] RESISTOR 10K 5% 1/4W 81349 | 5-10076 193
AIRIQ6 L BCOIGE302T _RESISTQR.3K 5% 1/4W 813491 5-10063 194
AIRIQTIRCOIGEZZ22T RESISTOR 2. 2K 8% 1/4W 813491 53.10060 195
A1R108 |RCOTGF622] RESISTOR 6, 2K 5% 1/4W 81349 | 5-10071 196
AIR109 |RCOTGE912] RESISTOR 9. 1K 5% 1/4W 813491 5-10075 197
AIR110|RCOIGF 1027 RESISTOR 1X 5% 1/4W 81349| 5-10053 198
AIRI111|RCOTGE241] RESISTOR 2409 5% 1/4W 813491 5-10038 199
AIRII2IRCOTGEF241] RESISTOR 2408 5% 1/4W 21349] 5-.10038 200!
AIR113  RCOTGF821J RESISTOR 8202 5% 1/4W 81349 510051 201
AIRI114 | RCOTGF183] RESISTOR 18K 5% 1/4W 81349 5-10082 202
AIR115 |RCOTGFB1LT RESISTOR 5109 5% 1/4W £13491 5-10046 203
Al1R116 |[RC20GF 1327 RESISTOR 1, 3K 5% 1/2W 81349] 5-20037 204
AIR117 |RC20GF681J RESISTOR 6809 5% 1/2W 81349 5-20119 205
AIR118 |RCOTGF470J RESISTOR 47Q 5% 1/4W 813491 5.10021 206
AIR119 | RCOTGF -~ RESISTOR T B D 207
AIR120 {RCOTGF470] RESISTOR 470 5% 1/4W 813491 5-10021 208
A1R121|{RCOTGF560] RESISTOR 569 5% 1/4W 81349 | 3310023 209
AIR122 |RCO7TGF 1837 RESISTOR 18K 5% 1/4W 81349 5.10082 210
AIRI231RCOTGFI0LT RESISTOR 1009 5% 1/4W 813491 3-190029 211
AlR124 |RCOTGF 1807 RESISTOR 18Q 5% 1/4W 81349 5-10011 212
AIR125 | RCO7GF 180 RESISTOR 188 5% 1/4W 813491 5-10011 213
AIRI26 RGOTGF101T RESISTQR._100Q 5% 1/4W 513491 5-:0029 214
L AIR127|RCOTGF183] RESISTOR 18K 5% 1/4W 813491 5-10082 215
AlR128 | X-201RIQIR POTENTIOMETER 1009 714501 3-7015 216
MOBEL  1503T/2253T CALICOB/N  4153-700 ASSY R.D.
TITLE 3 pPHASE PREAMPLIFIER P, C. BD, ASSY SHT o OF g Al
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CALIFORM A INSTRUMENTS CQ.
SAM DIEGO, CALIFORMNIA

| CODE 1DENT

K

——

e

PARTS LIST

REF. DES. MEG, NUMBER DESCRIPTION BENT oG BER | NG

A1R129 | RCOTGF 180] RESISTOR 180 5% 1/4W 81349 5.10011 | 217

ALR130 | RCOTGF 1807 RESISTOR 189 5% 1/4W 81349 510011 | 218

A1R131 | X-201R101B POTENTIOMETER 1008 71450 5-70153 | 219

A1R132 | RCOTGF512] RESISTOR 5. 1K 5% 1/4W 81349| 5-10069 | 220

A1R133 | RCOTGE512] RESISTOR 5, 1K 5% 1/4W 81349 5-10069 | 221

A1R134 |RCOTGF5123 RESISTOR 5. 1K 5% 1/4W 81349 5-10069 | 222

223

224

225

AIT1 | T3IX TRANSFORMER 81095( 7-10130 | 226

AlT2 |T31X TRANSFORMER 81095| 7-10130 | 227

A1T3  |T31X TRANSFORMER 81095 7-10130 | 228

229

230

231

232

1570 BRACKET 91833 1-10299 | 233

234

4-40 x 1/4 LG SCREW, PAN HEAD 235

6-32 x5/16 LG SCREW, PAN HEAD 236

237

44 WASHER, INT, STR. 238

46 WASHER, INT, STR, 239

240

#4-40 NUT, HEX 241

#6-32 NUT, HEX 242

243

2829-75-3 MOUSE TAIL 98159 | 2-10343 | 244

245

422 AWG BUSS WIRE 246

422 AWG SLEEVING 247

248

249

250

251

252

MODEL  1503T/2253T CALICO P/N 4153-700 ASSY R.D.
TITLE3 pASE PREAMPLIFIER P, C, BD. ASSY ST 10 °F 10 Al







CALIFORNIA INSTRUMENTS CO.
SAM DIEGO, CALIFORNIA

e

T~

| CODE 1DERT

PARTS LIST

CODE |  CALICD  JITER
REF. DES. MFG. NUMBER DESCRIPTION IDENT | STOCK NUMBER | NO.
Ab 4053-7021 P.C. BOARD ASSY 16067 A
4053-702-17 P.C. BOARD MECH 16067] 1-00158 | 2
SEE SHEET 3 EYELET 3
4
5
6
AGCR1 | IN914 DIODE 81349 3-.10118 | 7
A6CR2 | IN914 DIODE 81349 3-10118 | 8
AG6CR3 | IN914 DIODE 81349] 3-10118 | 9
A6CR4 | IN914 DIODE 81349| 3-10118 | 10
| 11
12
13
ABRL | RCOTGE622] RESISTOR 6. 2K 1/4W_ 5% 813491 5-10071 | '*
A6R2 | RN6OC2003F RESISTOR 200K 1/8W 1% 21349 5-60140 15
AG6R3 | ET34X502 POTENTIOMETER 5K 30983] 5-70132 16
AbR4 | RCOTGF1027 RESISTOR 1K 1/4W 5% 81349] 5-10053 | 17
18
19
20
A6S1T | T206 SWITCH (MODIFY--CUT 71450| 2-40422 | 21
SHAFT 3/8" FROM THREADE)
MODEL CALICO P/N 4053.702 R ASSY R.D.
TMETER - SWITCH BOARD ASSY T4 OF Ac







APPENDIX A

The foliowisg cods nurnbera are fram the Federal Supply Code tor Manufacturors {ataleging Handbook H4-1 and ita latear supplement. Alphabesical codes have boen
arbitrarily assigned to suppliers oot dpgedring in the H4 Haodbosk.

0900A

ElectriCord

OF Machioe and Tool Corp.
Falmat

Tech, Prod. Sales

Jackson Bro¢,

Chicage Std. Tranniormer o,
Fae Code #FOBZEF

Golvern

Gas Cods $30983

Kisi of Ty </o Q.C. Components
Use Cade §50522

Usc Code #34333

Lim:

Use Cade #32293

Use Code 16950

Use Codo §15%L2

Mats Office Supply

American Handle

OPCDA

2o Code #31743

Uza Codn 32293

Faimai

Miltzon Ross Co.

Yug Code 432072

Toe Code $299%0

Timea

Pic Desige Corp.

Waissy Elecironics Corporation
Metwi-Cual Div., Avery Proad. Corp.
Aorovex Coxporstion

AMP. ine.

Saagame Elcotric Compeny
Gon Eng. Co.. lac.
Allen.Bradiey Campuay

ARz Megnetermic Corp.
Lican industries, lac.

T R ¥ Ssmiconductors, Inc.
Texas ladtrurnedts, fuc.
Spactral Electromica
Ferroxcube Carp,

Feirzhild Coatrois Corp.
Amphanol Corxporktion

Une Code #7216

Conkrai Electric Campany
Gunerai Blestric Gompaay
Genoral Electric Company
Exdama Corporation

Pyrofilm Registor Co., Iz,
Clairaw Gorporation
Arrow-Hart and Hegemar Elev, Co,
Uae Code #72138

Motarela Semiconductor Prod.. iac.
3-M

Jonathan Mfg. Co.

Pamona Elscironics Co., Ine.
Stronued

Kamet. Tnien Carbide Corp.
Wakafiald Engineering. inc.
Dizson Metsr

Cangico Componnsts
Kooltronic Fan Company
Electrovart, lacarperated
Panduit Corp.

Stanrron, Wyco Matal Products
Amathom Zlaci, Hardward
Magustic Shieid Div.
Hobinson, Nugent. iaq.
Aicheo Flastica, Co.

Kelvin Electric Company

Uue Cadw §14674

Siticos Tranwister Corp.
Fairchild Camers and Instr. Corp.
Birtcher Corporation
Unitruck Calabro Plastics

Epaxy Prod, Co. Div, of Allied Prod.Gorp.

Sperry Rand Corporasion

IR C lecorparsed

Comtinantkl Devices

Accurate Rubber sod Plastics Co,
Spectra Strip

BlissDelbert Co. . loe,

Limac Div, of Yarian Asdocidtes
Uae Cade 471468

Vemaline Products Co.

HBrobeock Electromas Corp.
Atobm, Technical lndustrion, ine,
C apd K Componenta, lac.
Diamond Meski Salsn

Cherry Rivet Div,, Townssnd Co.
Ovenaire, lncorporated

Besdlx Corporstion

Hysol Gorpuration

Elpac. Incerporated

Omtronics Mfg.. larorperated
Weseo Elsciricai Co.

Clarostat Mig. Co.. lagerparated
Thermalicy Campuay

Taxas Crysmais

Floctronic Rokerren
Burr-Brown Research Gorp,
Samtech Corporation

Gai-R Tnc.

Elmyweod Sensors {nc.
Corneil-Dubitier Elect. Corp.
Corning Glaas Works
Hollingaworck Co.

Elactro Cubs, lncorporated
Cramar Div. of Conarac

Elcctrs Sclentific Corporation
Electral

Fenwall Electronica

Amelco Teledyme. incorporated
Ysa Cods #1787T0

Ansiey

California [asiruments Gompany
Deico Radia Div. . Gensrai Motors
Bristal Electroaics lnc.

Simpeon lostruments, {ac,
Precision Dynamice Corp.
Deanison

Angstrobm Preciaion, Iac.
Mektron, Califarnia General, lnc.
Siliconin

Daven Div.. Thomas A, Edises
Ympco

Wilahire Foam Products. inc,
Vactec Inc.

Signatice

Vishay Inatruiments (ac.

Scambe Mig. Ca.

Ducotmzun Metals and Supply Co.
RCA

The Robinson Company

Portar Com

Scuth Bay Cabie Carp.

Behr- Masning

Buckeys Stamping Company
Jardan Elect,

Elastic Stop Nut Corparation
Decaolelt Products Comphay
Product Componems Carp,

Antec Electronica Ia.

Britinh fadis Electric Lid.
Pamoror. lacarparated

ECC

General Radia

Pareico Iaq.

Spacialty Conncctor Co. . Inc.
Amperex {Diodest

Victoreen lnstrument Co. . lac.
Daburs Electromics and Cable Carg.
Cherry Electronical Prod. Corp.

Weatlieid

Rew Yark
Harbor Gity
Sorreats Vailey
Waddon, Surray
Chicage

Fanms Monica

Loa Angsiss

Snhwaiz

Saa Diego
Philadeiphia
Sainar

Las® Angeies
Southampion

Laog Angeins

L, Rackaway
Lot angeloe
Inglewood

Mew Bedford
Harriaburg
Pickené

Tity of lodustry
Milwaukes

NE Warzen
Baverly Hilla
Lawndale
Dalias

City of ladustry
Saugertios
Hicknaviila, LI
Beoadview

Syracusa
Syracuns
Sarerswerin

Campton
Cedsr Kaolle
New Tork
Hartord

Phoenx

5t. Pawl
Fulerion
Pomona

Grand Junctien
Clarvulind
Waketield
Grand Funccion
San Sereadiaa
Princeton

M. Vernon

Nevw Kachelle
Ghicago

New Albany
Chicage

Van Nuye

Carden Giry
A, View

Lox Angeles
Upper Tarby
New Haven
Norwalk
Burrington
Hawiharne
Sam Diago
Cardes Grove
Samons.

Sate Lake

Fraoklin Lakes
Costa Mega
Buzbank

Fullerton

Orrahy
Greealield
Dover

Dallar

Alyer Grove
Overiand Park
Tucion
Newbury Perk
Santa Monica
Cranston
Newark
Coraing
Phosnixvitie
San Gabriel
Oid Sagbroak
Fullerion
Morthridge

F ramingbasm
M, View

Low Angelas
San Diage
Kokame
Bediord
Eacondide
Burbadk

¥ ranvingbam
Van Muys

Chuls ¥ism
Senta Clava
Manchester
City of Induetry
Gardand
Maryinsd Heighta

Moptarey Pazk
Los Angries
Mountaintap
Hawiharne
Sun Vailey
Cardena
Watarviiet
Cotumbua
Van Nuoys
Van Nuys
Ltendorz
Haatings -on-Hudson
Anaheim
Waghington
San Franciso
Buriington
Cancord
Paramaunt
[ndianapolis
Statervitle
Oak Lawa
Naw ¥ork
Waukegan

Lameor ingorporated

Use Cods §98178

American Zettler loc.

National Som:-Conductor Carp.

Cutler-Hameaer. Inc.

Molex

IMB Elsctronic Products

Vare, Incocporated

Hughes Arrcralt

Hywlett-Packard Co.

Heyman Mig. Company (Heyco)

¥-T £ Circuit Breaker Co.

lnmtrument Spacialties Co.

Dorann Co.

Tlectre/Midland (Mepco/Elactral

Elpower

Triridge lne.

Tnrerail

Silicon Coneral

tatet Corp.

ConrFant

Muter Com|

Ohmite Manufaciuriag Company

Parkar-galon

Peun. Eng. and Mfg. Torp

Raytheon Co.
E

. Special
Tiectronic Cancepta bnn
OO/ Rally

Eircuit Assembly Carp.

W. H. Brady Co

Spragua Elsetric Company
Stimeon

Superior Hisctric Company
Thamae and Betts Compsay
Tripiest Electrical inntramane Co,
Ward Leannrd Kleciric Co
Ailmatal Scraw Prod. Co

Belden Manufacturiag Co.
Birabach fedio Compray. for.
Bud Radio

Cambridgs Thermionic Corp

Buuswnan Miy, Div. MeGraw.Edisen Co.

TS Corperation

ITT Cannon Electric Inc.

Centralah Biv. Globe.Uaios. fec.

CotanCoil

Chicago Mininrs [amoworks

Cluck Marufacturing Gompany

Eltnenco (Elactro Motive)

Nytconics, incarparated

Dialight Corporasion

Ganwrai Instrumenca

Eria Techaologicai Products loc.

Rackipas [natyumestd, tac.

Amperex {Capacitors)

Carling Electric, Inc.

Faderai Sorew Frodusts. inc.

I¥ O Electronics Company

Cuardian Eleciric Mig. Co.

Ciroav-Pin Curparation

Heinemana Elpctric Compray

Signalite. Incorperatad

Hoyr Elactrical (nstrumen: Works

Harvey Hubbal, inc.

E. F. johnhon Gompany

Kuikn Elsctric Gorporation

Lirsiefuse. incorporated

Use Code #9587

Mallory Controis

Miller Products Company

Minor Rubber Co.

1. %W. Miller Cormpany

Qak Maouiacturing Comphry

Potter and Brumfieid Div. . Am
wng Fowrdry Compaay

Genesil {natruments

Rubber Craft Corp. of Calilernia

Skakeproaf Div, . illoms Tool Works

Struthess-Duns, lacorperated

Stxckpote Carbon Company

Stacwyck Winding Company. Inc.

Tianerman Products, inc.

{fcinite Com

Jobuas- Manville Products Corp,

Copttnenti-Wirt Elactromes Corp.

Zisrick Mfg. Corporation

Mepco/Elrctra

. €. Electronics Compsoy

United Tranmformer Ca.

Bourns, Incorporated

Sylvania Electric Products, fac.

Hammariuad Mig. Co.

Graybill. [acwrporated

Triad Tranuormer Corp.

Winchester Elncrronics

Military Spec.. Standardizetion Division
Directorats of Lagistic Services DSA

Stmndard Girigeay
Gwitcheraft, lncorpocated
Ratron Maauiacrring Co.. [nc.
Vactor Electroncs tnc,
Car Fastenes Com
Nytromics Ine, Cap. Divinion
Rosan. incorporited
Herman H. Smith, Inc,
Burroughs Corporation
Eleciromc Devices, Incorparated
Nati, Elsctronica
Renistors {ne.
Arco Electromen, ine.
RCA
Sunstrom Mfg. Co.
Marco-Cak Industriea
Usa Code #2191
Ussco Div.. Litton industries
Fluke
USM Corp,
Mallary Capacitor Company
Alcon Mewi Prod, !nc.
Auges
Dale Elactranica. Inc,
Elce Corporation
Janco Corpocation
Keyatonn Tiectronics Carp.
Micro Switch Div. . Honeywell. lac.
Alpea Wire Corporation
Waidom Elsciranics. Ine.
Sylvania Electric Products, lac.
Southeo, Incarporated
Alce Electronics Products

A

Gordes Gorp.

Use Code #95546

Weckesnar Company. iac,
Genitca. ingorporated

San Fernando £lectric Mig, Co.
Ejactronic Eaginesring Co.
Linemasses Switch Carp.

1.5 Compenests. lncarporated
Rubber Teck. Lnevrporatmd
Microdot, lncorporaed {Lercal
Sealacto Corp

Zoro Mig. Co. [Wast)

1ERC

Glabe

Atles Corp.

STM Corporatian

Marshail Industries

Vacuo [ndascries

Permacal Biv, . Johnwos and Joanwon
MO

Daievan Electromcs Gorperation
Amaricas Tacanical Caramice

. Machine

Anabeim CA
Custs Mesa A
Sama Clara A
Maiwdukae Wl
Dowaers Grove H
Santa Fe Springe A
3t Gariand T
NMewport Beach  Oh
Pale All I,
Keabwo rth NI
Philadsiphia BA
Little Falls b
Syimar o
San Hiego Ch
Sania Ana [}
Fitraburgh on
Cuparting Ch
Wentminiatar A
Santa Glara A
Quebec CN
Chicage i
Shokie 4
Gliton Ny
Dovtestawn P&
Lexsngton M
Cupertinc Ca
Eatomows Rt
Falo alie A
Contk Mesa oA
Mitwzukes w1
North Adasng MA
Baypors NY
Briaal <T
Zlizabetn NI
Blufften OH
Mt Vernoa NY
Catdan ity NY
Chiago i3
Hew York NY
#illougaby OH
Cambridge MA
5t. Louis MO
Elfkhart N
Las Angelza [
Milwaukes wt
Pruvidence 5
Chicaga 1
Chicage (L
Willimantic <T
Pulhare Manor NY
Brosklysn NY
Newark bl
Erie Pa
Fullerton ca
ooy {sland NY
W et Harciord or
Chicago I3
Brookiya NY
Chicage i
Ridgetisid NI
Trenton NI
Neptune NI
Punacook NE
Bridgeport cT
Wakecs MN
My, Vernon NY
Des Plazes iL
£ rankiory N
New York NY
Bloomtield B
Los Aogetos <.
Crysial Lake ‘L
E. #rincoion i
Brookly NY
Torrancs oA
Chicage L
tman N
Marys PA
Newanrgh HY
Cleveiand OH
Newtouvilke MA
Chicage L
Farmimater i
New Rochelle NY
Morristown Ny
Lot Angeies cA
Now Tork wy
Riverside CA
New York NY
Rad Bank hil
La Grange 19
Venica ca
Cakville cT
Aurara 1L
Chicago 15
Waodatock NY
Sylmar ca
Cambridge MA
Darlingion sC
Nawport Beach oA
Braakiyn NY
Plaiatield N
Yonrara NY
Geneva N
Chicage 1
Cirear Neck NY
Hazrizon Ny
Glendals (=23
Asaheim =2}
Van Maye A
Senttte WA
Boveriy M
indiannpalie it
Chicage It
Atttebord MA
Columbus NE
Willow Groee L
Burbank <A
New Yark NY
Fraeport L
Elizapeth NJ
Chacage 1w
Wobura MA
Ledter Ba
Lawrence MA
©incinnati o
Blowméield NI
Thicags
£ompton
San Fernanda
Santa Ana
Woadutack
Bronx
Gardena
5. Pasadena
Mamarcneck
Burbank
Burbazk
Ciardena
Wobura
Gaxland
Monrovia
1 Monte
New Brunswick
Maywor
Auzara

Huntington Statian

Ravigion 1
Qutober 26, 1978



ONE YEAR WARRANTY

CALIFORNIA INSTRUMENTS, A NORLIN TECHNOLOGY COMPANY
warrants each instrument manufactured by them to be free {rom de-
fects in material and workmanship for a period of one year from the
date of shipment to the original purchaser. Excepted from this
warranty are tubes, fuses, and batteries which carry the warranty of
their original manufacturer where applicable., CALIFORNIA INSTRU-
MENTS will service, replace, or adjust any defective part or parts,
free of charge, when the instrument is returned to the Company freight
prepaid, and when examination reveals that the fault has not occurred
because of misuse or abnormal conditions of operation. Equipment
repaired beyond the effective date of warranty or when abnormal usage
has occurred will be charged at applicable rates. CALIFORNIA IN-
STRUMENTS will submit an estimate for such charges before com-
mencing repair if so requested.

PROCEDURE FOR SERVICE

If a fault develops, notify CALIFORNIA INSTRUMENTS or its local re~
presentative, giving full details of the difficulty, and including the model
number and serial number, On receipt of this information, service

data or shipping instructions will be furnished. If shipment is indicated,
forward the instrument, freight prepaid, to the authorized repair station
indicated in the instruction. If regquested, an estimate of the charges
will be made before the work begins, provided the instrument is not
covered by the warranty.

DAMAGE IN TRANSIT

The instrument should be tested as soon as it is received, If it fails to
operate properly, or is damaged in any way, a claim should be filed with
the carrier., A full report of the damage should be obtained by the claim
agent, and this report should be forwarded to us, CALIFORNIA INSTRU-
MENTS will advise the disposition to he made of the equipment and arrange
for repair or replacement. Please include model number and serial
number when referring to the instrument. -



