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SPECIFICATIONS

MODEL 1001TC 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 by a T series plug-in oscillator.

POWER OQUTPUT: 1000 VA at 110 to 130 volts rms
output from unity to +0. 7 power
factor. See derating chart for
operation at other output voltages
and/or power factor,

CUTPUT VOLTAGE 0 to 130 volts rms and 0 to 260

RANGES: volts rms as determined by rear
panel straps.

TOTAL HARMONIC Less than 0. 30% distortion from

DISTORTION: 200Hz to 600Hz; less than 0. 5%
distortion from 45 Hz to 5 KHz.

AMPLITUDE STABILITY: +0. 25% for 24 hours at constant

(after one hour warm-up) line, load and ambient temperature
conditions.

L.OAD REGULATION: *+1% over the range from 45Hz to

5 KHz when tested at unity power factor,
In addition, a load regulation ad-
justment permits the regulation to

be adjusted to zero at any given line
voltage, signal frequency and load con-
ditions. Control resolution is 0, 1%.

LINE REGUIATION: +0. 25% of full output for a =10% line
change,

*FULL POWER FREQUENCY 45 Hz to 5 KHz.

RANGE:
FREQUENCY RESPONSE: #0,5 dB from 45Hz to 5 KHz.
AC NCISE LEVEL: 80 dB below full output with input
shorted; 60 dB below full cutput at
full rated power output.
OVERLOAD AND SHORT Complete protection from overloads and
CIRCUIT PROTECTION: short circuits is provided. Autcmatic

reset occurs when overload is removed,

#*This power source may be used over the 20 Hz to 20 KHz fregquency

range provided the output voltage and the output VA are derated according
to Table 2-2 in this instruction manual; otherwise permanent damage to the
unit may occur,




THERMAL PROTECTION:

AMPLIFIER DRIVE
REQUIREMENTS:
{(normally obtained from
plug-in oscillator)

AC INPUT LINE:

AC INPUT FREQUENCY:

AC INPUT POWER:

OPERATING TEM-
PERATURE RANGE:

FRONT PANEL METER:

DIMENSIONS:

NET WEIGHT:
SHIPPING WEIGHT:

FRONT PANEL FINISH:

Thermal overload circuit is activated

if overload exists for a prolonged

time period; if the unit is operated at

an excessive ambient temperature; or if
heatsink fan failure occurs., Automatic
reset occurs when heatsink temperature
returns to normal operating temperature,

5 volts rms {maximum) produces 130
volts rms.

210 to 250 volts rms. Unit may be wired
for the following single phase voltages

on special order: 115 VAC, 208 VAC, 220
VAC, and 240 VAC,

48 to 65 Hz, (400 Hz available on special
order,)

2800 watts maximum under worst case
line and full rated load conditions,

0 to R5°C.

0 to 150 volt and 0 to 300 voit AC volt-
meter provides 1% of full scale accuracy
at 400 Hz and £3% of full scale accuracy
over the range from 45 Hz to 5 KHz.

8. 75" high x 19" wide x 21" deep.
{22.22¢m x 48, 26cm x 53, 34cm)

140 lbs,
150 1bs,

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

This instruction manual contains information on the installation,
operation, calibration and maintenance of the California Instruments
Model 1001TC 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 1001 TC Power Amplifier is a
solid state, high performance, low distortion power source that
provides up to 1000 VA output when used with the proper plug-in
oscillator., The Model 1001TC Power Source is illustrated in
Figure 1-1. Full power output is available in two different volt-
age ranges and over the frequency range from 45 Hz to 5 KHz,
These full power voltage ranges are:

1} 110 to 130 volts rms for normal single phase 115 volt appii-
cations and for three phase 208 to 225 volt line-to-line appli-
cations,

2) 220 to 260 volts rms for normal single phase 230 volt appli-
cations and for three phase 208 to 260 volt applications where
open delta operation is acceptable.

For two phase and three phase operation, at least two power ampli-
fiers must be combined together with the applicablé maulti-phase
oscillator, Two power amplifiers will provide a total of 2000 VA
two phase power {Model 2000TC/2~2), or 2000 VA of three phase
power (Model 2000TC/2-3D) in the open delta configuration. Three
power amplifiers will provide 3000 VA of three phase power in the
wye configuration (Model 3000TC/3-3).

ACCESSCGRY EQUIPMENT

The following accessories are available for use with the California
Instruments Model 1001TC Power Source,

Zero Manufacturing Company Model CTN118 rack slides, These
rack slides may be bolted directly to the sides of the unit, if re-
quired,

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 8007T-20/20K-1-1¢,
two phase oscillators are designated as 800T-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. The total harmonic distortion is

iess than 0, 25 percent from 20 Hz to 20 KHz. Several versions of the
800T oscillator are also available which operate over a more restricted
frequency range, but which provide improved frequency resolution.
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Series 815T Fixed Frequency Oscillators, These low-cost
fixed frequency oscillators provide one-phase, two-phase
or three-phase putputs over the range from 45 Hz to 10
Kz, Units with single-phase output are designated as
815T-Freg.-.1-1¢; two-phase oscillators are designated
as 815T-Freq.-.1-2¢; and three-phase oscillators are
designated as 815T7-Freqg.-.1-3¢. Frequency accuracy is
+0.1 percent at 25°C., Amplitude stability is 2£.25 per-
cent per 24 hours at 25°C and varies less than 0.01 per-
cent per degrees centigrade. Harmonic distortion is
less than 0.2 percent from 45 Hz to 10¢ KHz.

Series 8357 Programmable Oscillators. These oscillators
provide control of voltage amplitude, frequency, and
phase angle in multiphase applications. Programming by
either parallel BCD or IEEE-488 (1978) is available.
These units are packaged in a separate 3.5 inch rack
mountable chassis,

The Model 847T Programmable Oscillator is a digitally
synthesized, c¢rystal controlled oscillator featuring
programmable amplitude and freguency via IEEE-488 BUS or
BCD parallel.  The 847T Oscillators are available in
single-phase, two-phase 90°, three-phase 120° WYE, and
three-phase 60° DELTA configurations,

Series 850T Oscillators. These oscillators are decade
dialing, digitally synthesized, and crystal controlled.
Basic accuracy is #0.005% of set freguency. Amplitude
stability is 0.02% per 24 hours at 23°C, *#0.01% per C
maximum average temperature coefficient from 0 to 55°C.
The total harmonic distortion is less than 0.15 percent
from 45 Hz teo 999.9 Hz, less than 0.3 percent 45 Hz to
9999 Hz,
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WARNING

HIGH VOLTAGE (250 VAC)

Voltages up to 250 VAC are available in
certain sections of this power source,.
This equipment generates potentially lethal
voltages.,

DEATET

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 output
circuits of the power source,.







INSTALLATION AND OPERATION

2,

1

2

UNPACEKING

The California Instruments Model 1001TC 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 damage in shipment, ’

POWER REQUIREMENTS

The Model 1001TC Power Source has been designed to operate from

any one of the following AC line voltages! 115 volts, 208 volts, 220 volts,
230 volts, or 240 volts rms, The power transformer is normally wired
at the factory for operation from the 23U volt line, T{able 2-1}

below indicates how the primary connections to the power trans-

former are made for various AC input line voltages,

TABLE 2-1

NGCTE

Prior to reconnection of power transformer T},
remove all existing jumpers from the primary

winding,
Nominal Front Panel
Input Operating line Power Transformer Circuit Breaker
Voltage Voltage Range Connections Value

115 volts rms { 103, 5-126.5 volts rms{ jumper pins 1 and 3; | 30ampere
jumper pins 2 and 6; 250 volt
connect load side of circuit breaker
circuit brezker to
pin 6,

208 volts rms { 187.2-228. 8 volts rms| jumper pins 2 and 3; 20ampere
connect load side of 250 volt
circuit breaker to circuit breaker
pin 4,

220 volts rms | 198-242 volts rms jumper pins 2 and 3; | 20 ampere
connect load side of 250 voit
circuit breaker to circuit breaker
pins.

230 volts rms | 207-253 volts rms jumper pins Z and 3; 26 ampere
connect load side of 250 volt
circuit breaker to circuit breaker
pin 6,

240 volts rms | 216-264 volts rms jumper pins 2 and 3; 15 ampere
connect load side of 250 volt
circuit breaker to circuit breaker
pin 7,
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The Model 1001TC has been designed to operate over the line frequency
range from 48 to 65 Hz. On special order, units will be supplied to
operate from the 400 Hz.  line,

The normal input power, at rated output, is between 1800 and 2800
watts depending on line and load conditions, During "turn-on'' the
peak transient will generally exceed 3500 watts,

CIRCUIT BREAKER REQUIREMENTS

The Model 1001TC Power Source uses a 30 ampere Heinemann

AMI1-30A curve 3 circuit breaker for operation from the 115

volt AC line. A Heinemann AMI- 20A curve 3 circuit breaker

is used for operation from the 208 volt through 230 volt AC

lines, and a AMI1-15A curve 3 circuit breakerused for operation -
from the 240 volt AC lines. Substitution of circuit breaker type
of cutrrent rating may cause permanent damage to the unit, *

OUTPUT VOLTAGE RANGE AND METER RANGE

The output veltage range is determined by the strapping of terminal
strip TB2 located on the rear of the Model 1001TC Power Source.
The power source is on the 130 volt range when TBZ terminal 3 is
connected to TB2 terminal 4 and TB2 terminal 5 is connected to
TB2 terminal 6. The € to 150 volt meter range is selected by
connecting TB2 terminal 2 to TB2 terminal 3. The 0 to 130 volt
output may be taken across pin 3 and pin 6 of TB2, or at the rear
panel parallel blade power receptacle J5, or across J2 and J3
iocated on the front panel as desired.

The power source is on the 260 volt range when TB2Z terminal 4 is
connected to TBZ terminal 5, The 0 to 300 volt meter range is se-
lected by connecting TB2 terminal 1 to TB2 terminal 3. The 0 to 260
volt output may be taken across pin 3 and pin 6 of TB2, or at the rear
panel parallel blade power receptacle J5, or across J2 and J3 located
on the front panel, as desired,

ACCEPTANCE TEST PROCEDURE

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:

Connect the AC line input to an AC power line of the proper voltage
and frequency as determined by either the serial number tag on the
unit or by inspection of the wiring to the primary of the power trans-
former (see Section 2.2 of this instruction manual), Use number 10
wire to connect the AC power line to the AC input terminals at the
rear of the unit if the unit is being operated from the 115 volt AC line;
use number 12 wire if the unit is being operated from the 208 volt
through 240 volt AC power line. Connecta 5 KW Variac and a 5 KW
wattmeter in series with the AC line., Turn the variac up to the re-
quired line voltage and then apply AC line power to the power source,
The Model 1001TC Power Source should draw less than 250 watts
under no load conditions at mid-line voltage, If 2 problem is en~
countered, perform step 4.3.2 of the CALIBRATION PROCEDURE,

&
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Using either a California Instruments 8007 Serics Oscillator or a
suitahle external low distortion sine wave oscillator, set the oscil-
lztor to the desired frequency {(between 45Hz and 5 KHz) and adjust
the output of the oscillator to 5 volts rms. The amplifier input is
available at pin 2 {tic oscillator ground to pin 1) of the small ter-
minal strip TB! located on the rear of the unit, if the external os-
cillator is employed. Tie a jumper strap from pin 2 to pin 3 of TB1
if an 800T Series Plug-in Oscillator is being used as the signal
source,

Select the proper output voltage range as determined in Section 2.4
of this instruction manual, The following table lists the proper ex-
ternal load for full power output on each of the voltage ranges,

Cutput Voltage Output Voltage Full Power 50 Per Cent Power
Range

I.oad Resistance L.oad Resistance

0-130 volts rms 130 volts rms 16,9 ohms 33,8 ohms

0-260 volts rms 260 volts rms 67.6 ohms 135, 2 ohms

-1

.8

Connect the proper 1000 watt load resistor to TB2-3 and TB2-6 on the
rear of the power scurce. Connect an oscilloscope, such as a Tektronix
Model 533A, across this load resistor,

Using the GAIN control and the front panel METER, set the output voltage
to the rated voltage of the unit as determined in Section 2, 5. 3 of this
manual, The power line wattmeter should read 2000 to 2200 watts at
mid-line. Check on the oscilloscope for peak clipping or excessive
distortion of the sine wave output,

With the output still adjusted as determined in 2,5,5, place a resistor in
parallel with the external load resistor to provide a 50 percent overload
on the output of the power source, The value of this resistor is given

in Section 2.5, 3 of this manual, The signal on the oscilloscope should
exhibit significant clipping on both the positive and negative peaks., I«
the 50 percent overload remains across the output for more than a few
seconds, the front panel circuit breaker may be tripped.

Remove the 50 percent overload resistor and the output should automatically
return to normal provided that the front panel circuit breaker has not
been tripped.

Place a short circuit in parallel with the external load resistor and then
remove the short circuit after a few seconds. The signzl on the
oscilloscope should go to zero and then return to normal when the short
circuit is remowved, The front panel circuit breaker will be tripped

if the short circuit remains across the output for a period of time.

I{ it is desired to check the Model 1001TC Power Source on the 260 volt
range, select this range as described in Section 2.4 of this instruction
manual and repeat steps 2, 5.3 through 2. 5. 8 of this procedure.




2.5.10

2.7

2.8

The CALIBRATION PROCEDURE given in Section 4. 0 of this
mantual should be followed if 2 more detailed evaluation of the unit
is required at this time.

MECHANICAL INSTALLATION

The Model 1001TC Power Source has been designed for rack mount-
ing in a standard 19 inch rack., Thke unit should be supported from
the bottom with a shelf-track or supported from the sides with a
pair of rack slides {Zero Mig, Co., part number CTN118).

The cooling fan on the rear of the unit must be free of any obstruc-
tions which would interfere with the flow of air. A 2,5 inch clear-
ance 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 1001TC Power Source will operate from single phase in-
put voltages from 103, 5 volts to 264 volts rms in five ranges as
described in Section 2,2 of this manual. For 115 volt power, the
input lines should have a capacity of 30 amperes or greater., If
187.2 to 264 volt AC power lines are used, their capacity should be
20 amperes or greater,

OUTPUT POWER WIRING

The power output wires should be large enough to avoid excessive
line voltage drops. The internal regulation control is capable of
providing greater than 2 per cent overregulation for all 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 output
voltage, The following table lists the minimum acceptable wire

size for a 1, 0 per cent line drop assuming a 1000 VA output at a
distance of 20 feet {rom the power source to the load.

Output
Voltage

Maximum Load Loop Minimum Required
Line Drop Current : Length Wire Size

115 volts

1.15 volts 8.7 amperes 40 ft, # 15

230 volts

2. 30 volts 4. 35 amperesj 40 ft, # 21

2.9

2.9.1

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

FRONT PANEL CONTROLS

The circuit breaker, located on the front panel of the Model 1001TC
Power Source, is used to switch the POWER to the unit "on'', At
that time the amber indicator lamp located above this switch should
tlluminate.
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.10,

The GAIN control is used to adjust the output voltage level of the
power source. In the case of a multi-phase power source system,

the GAIN control is turned nearly fully clockwise and then used as a
fine gain trim control. The output amplitude of the multi-phase power
source system is controlled by the amplitude control located on the
multi-phase oscillator. :

The front panel METER has a full scale of 0 to 150 volts and 0 to 300
volts and measures the output voltage of the power source to an
accuracy of =1 percent of full scale at 400Hz and %3 percent of full
scale from 45Hz to 5KHz., The 150 volt meter scale is used with the
130 volt range of the power source by connecting pin 2 of TB2 to pin

3 of TB2. The 300 volt meter scale is used with the 260 volt range of
the power source by connecting pin 1 of TB2 to pin 3 of TB2,

The EXCESSIVE LOAD lamp on the front panel indicates if the power
source is being loaded excessively. This lamp may be activated
momentarily during start-up of a nonlinear load such as an AC motor
load or an incandescent lamp load.

The THERMAL OVERILOAD lamp on the front panel indicates if the
output stage is operating at an excessive temperature, When this
occurs, the output power is automatically reduced to zero. When
the heatsink cools sufficiently, the output power will automatically
return to its previous value.

The front panel circuit breaker will be activated if the power source

is loaded with an excessive amount of shunt capacitive load., If shunt
capacitors are used to correct the power factor of an inductive load,
connect 2 small amount of resistance in series with the shunt capacitor,
The value of this resistor should be equal to approximately 10 percent
of the reactance of the shunt capacitor at the operating frequency of

the system.

OFPERATION OVER EXTENDED FREQUENCY RANGE

This power source must not be driven at signal frequencies below 20Hz

or above 20KHz, otherwise permanent damage to the unit mavy occur,

For operation in the region between 20Hz and 45Hz and for operation

iri the region between 5KHz and 20KHz, derate the output voltage and
output power according to Table 2-2 in order to provide reliable operation
of the power source.




TABLE 2-2

Maximum Safe Sine Wave

Masximum VA Qutput

Qutput .
Frequency Output Voltage (rms) at Maximum Safe
Output Voltage with

130 Volt 260 Volt +0. 7 Power Factor
Range Range Load

20 Hgz 57,8V 115, 6V 440 VA

30 Hz 86,7V 173V 740 VA

40 Hz 115, 6V 231V 1000 VA

45 Hz to 5KHz 130V 260V, 1000 VA

5 KHz to 10 KHz 65V 130V 25C VA

15 KHz 43, 3V 86,7V 105 VA

20 KHz 32.5V 65V 60 VA

10
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P4

GENERAL

The California Instruments Model 1001TC Power Source is an

all silicon solid state 1000 VA amplifier and with companion oscil-
lator is designed to provide reliable sine wave AC power over the
frequency range from 45 Hz to 5 KHaz,

A block diagram for the amplifier is shown in Figure 3-1. The
pre-amplifier G 1 is used to amplify the input 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 signal

to drive the output transformer T2. The output transformer has
floating secondary windings which allow the load to float from the
amplifier and oscillator circuitry.

The power amplifier GZ contains the overload and short circuit
protection circuitry. A local negative feedback loop is taken from
the output of the power amplifier back to the pre-amplifier, GI.

The over-all negative feedback is taken from the feedback winding
of T2 back to the inverting input of the preamplifier and provides

a closed loop gain of 5.5 from the arm of potentiometer R1 to the
primary of T2,

The two 130 volt secondary windings of T2 are connected in paral-
lel for the 0 to 130 volt ocutput and are connected in series for the
0 to 260 volt output,

The positive current feedback signal is generated by sensing the

IR drop across the primary of T2 and applying this signal to trans-
former AITI1. Transformer A1T1 converts this differential signal
into a single-ended signal and applies it to the input of the pre-
amplifier through a resistive divider network containing the regula-
tion control, A1R6, As this positive feedback is increased from zero
with potentiometer A1R6, the output impedance of the power source
is reduced toward zero,

Power transformer T1, along with the associated rectifiers and
filters, supply the operating voltages for the plug~-in oscillator,
the pre-amplifier G1 and the output amplifier G2.

DETAILED CIRCUIT DESCRIPTION

A schematic diagram for the Model 1001TC Power Source is shown

in drawing E4100-087, All components mounted on the printed
circuit board, 4100-710, are designated as a part of the Al assembly.
All components on the positive polarity output amplifier board, 4100-
419 are designated as a part of the AZ assembly. All components on
the negative polarity output amplifier board, 4100-420 are designated
as a part of the A3 assembly. All other components are a part of the
top assembly. For information on the plug-in oscillator, consult the
applicable oscillator manual. The drawings give typical voltage
levels and wavelorms for the various sections of the power source,

11
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3.

.2,

Z.

PRE-AMPLIFIER

The pre-amplifier Gl is a part of the A] assembly and consists
of integrated circuit A1U1l, transistors A1Q1! and A1QZ and as-
sociated components connected as a direct coupled differential
amplifier. The open loop gain of this pre-amplifier is approxi-
mately 24 at 400 Hz and rolls off at 6 dB per octave above 5 KHz,
Integrated circuit AIUl is a transistor array which contains five
active devices, two of which are not used in the pre-amplifier,
Integrated circuits AIUlA and A1UI1B are connected in the dif-
ferential amplifier configuration and provide a voitage gain of ap-
proximately 12 at 400 Hz, Capacitor AJC2Z and resistor AIR20 pro-
vide a high frequency step roll off from 5 KHz to 200 KHz.

Potentiometer AIR 15, in the emitter circuit of AIUlA and AIU1B,
is used to adjust the DC bias at the primary of T2 to zero volts
with no signal,

Integrated circuit A1UIC is connected as a zener diode and pro-
vides a -6 volt reference voltage for the emitters of A1ULA and
AlUIB.

Transistor AIQ] and AIQZ are used in the differential amplifier
configuration and provide an open loop voltage gain of approximately
2 at 400 Hz. '

POWER AMPLIFIER

The power amplifier GZ mechanically consists of the remainder

of the A2 board and the A3 board, Electrically, the power am-~-

plifier consists of transistors AI1Q3 through A 1Q5, A2Q1 through A2Q15,
A3Q1 through A3Q15, and associated components.

Resistors AIR35 and AIR36 are connected so as to supply a constant
current to bias the output stage. This is accomplished by boot-
strapping the junction of AIR35 and A1R36 back to the primary of the
output transficrmer T2 via capaciter AlC11l. Static DC bias for the
output stage is developed across diodes AI1CR4 and AICR5. 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.

Transistor A 1{Q5 and associated components are connected in the
grounded emitter configuration. Local negative feedback is pro-
vided by A1C9, AIC10, AIC19, AIR24, A1R34 and AIR38, The
local feedback limits the gain of this stage to 36 at 400 Hz. The
gain falls off at & dB per octave above 25 KHz,

T he positive polarity output amplifier AZ consists of A2QQ1 through
A2015 connected as emitter followers., These transistors supply a
total of 68 amperes peak during the positive one-half cycle of the
output waveform when the power source is loaded to 1000 VA output
at 84, 6 per cent of rated output voltage (worst case condition within
specification limits), These positive output amplifier transistors
and their associated heatsink can dissipate over 820 watts with less
than a 50°C case temperature rise with an air flow of 60 cim per
heatsink assembly.
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The negative polarity output amplifier A3 consists of transistors
A30Q1 through A3Q15 connected in the gquasi-complementary sym-
metry configuration. These transistors supply a total of 68 am-
peres peak during the negative one-half cycle of the output wave-
form when the power source is loaded to 1000 VA output at 84.6
per cent of rated output voltage {worst case condition within
specification limits). These negative output amplifier transistors
and their associated heatsink can dissipate over 820 watts with
less than a 50°C case temperature rise with an air flow of 60 c¢fm
per heatsink assembly.

When the power source is delivering its full rated output voltage,
the primary of the output transformer has a 25,5 volt rms signal,

OVERLOAD FROTECTION

The overload protection circuitry is also shown in drawing E4100-087
and consists of A1Q3, AlQ4 and associated components,

Transistor A1Q3 and associated components are connected as a
clamp circuit which is used to protect the positive polarity output
ampiifier during periods of overlecador short circuit, This is
accomplished by sensing the load current flowing through A2R3
and applying the resultant voltage drop to the emitter-base junction
of A1Q3 through a suitable attenuator network. During periods of
overload, the emitter-base junction of A1Q3 is forward biased suf-
ficiently to allow the collector circuit of AIQ3 to conduct a signifi-
cant portion of the base drive normally available to A2Q1 This
iimits the base drive to A2Q1 and hence limits the available cur-
rent from the positive polarity output amplifier during periods of
overload. Potentiometer AIR47 is used to set the current level
where the overload protection circuit is activated,

Transistor A1Q4 and associated components are used in a similar
fashion to protect the negative polarity output amplifier., The only
differences are that the control voltage for AlQ4 is sensed across
A3R?2 and potentiometer AIR50 is used to set the overload current
level.

The rated VA output of the power source is, to a large extent,
determined by the power dissipation in the quasi-complementary
symmetry output stage, This power dissipation is determined
by the power factor of the load, the output VA level of the amp-
lifier, and to 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 graphical form,

The design of the overload circuitry is such that the overload level
is determined by the same three paramecters that determine the
power dissipation in thc push-pull output stage. Resistors AIRA40,
AlIR42, AIR45, AJR46, AIR48 and AIR49 have been selected so that
the overload protection circuit and the power factor derating chart
track one another guite closely in the region between 0 volts output and
84, 6 per cent of rated output voitage. In the region between 84. 6
per cent of rated output voltage and 100 per cent of rated output
voltage, the rated VA output of the power source is limited by an
arbitrary rating and as a result, the overload circuit allows a some-
what greater power output than that specified for the power source.
The unit will be reliable in this mode of operation, however, output
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3,2, 8

3.2.9

The load current in the secondary of the output transformer T2
is reflected back into the power primary winding producing an
IR drop across the power primary winding., The %elgative feed-
back winding is connected so as to buck out the L I drop in the
power primary winding, The remaining differential signal is
applied to the primary of transformer AlT1 and converted into

a single-ended signal at the secondary of A1T1. This signal is
then applied to the base of AI1UIB through a divider network con-
sisting of AIR5, AIRO, AIRS8, A1R10, AIRI12 and capacitors
Al1C4, AIC5 and A1C6, Potentiometer, AIR6, which is access-~
ible from the bottom of the 1001TC, is used to adjust the amount
of positive feedback and thereby adjust the output impedance of the
POWETr source.

POWER SUPPLY

A schematic diagram for the DC power supply is a part of draw-
ing E4100-087, This power supply delivers £50 volts £5 per cent
at 19. 0 amperes DC with less than 2.5 volts peak-to-peak ripple
from the 230 volt; 60 Hz AC line, These unregulated supplies con-
sist of rectifier diodes AICR!] through AICR4 and filter capacitors
Cl and C2 connected in a conventional fashion,

FRONT PANEL METER

The front panel meter M1 has a full scale sensitivity of 0 to 1
milliampere DC and an internal resistance of approximately 100
ohms. The meter has a dual scale with a full scale range of 0 to
150 volts AC and 0 to 300 volts AC., The meter rectifiers and
scaling circuitry are a part of the A6 assembly. The meter cir-
cuitry consists of rectifier diodes A6CR1 through A6CR4, poten-
tiometer AGR ] and associated components, The four rectifier
diodes are connected so as to form a full wave bridge rectifier,
Potentiometer AG6R1 is used to shunt a small portion of the meter
current and provide a sensitivity adjustment on the 150 volt scale.
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3.

2,4

.2.5

. 2.6

2.7

distortion and/or other specifications may be excessive.

EXCESSIVE L.OAD INDICATOR LAMP

The front panel excessive load indicator lamp is activated by
transistor A1(B and associated components, The emitier-base
junction of A1Q8 is driven from the voltage developed at the
emitter of A2(03through a suitable attenuator network., Potentio-
meter AIR53 is adjusted at the factory so that the excessive load
tamp DS3 is activated at the same time that the overload protection
transistors AIQ3 and AlQ4 are activated,

THERMAL OVERLCAD INDICATOR LAMFP

The front panel thermal overload indicator lamp is activated by
thermal switch AZ2S1, located on the positive polarity heatsink,
during periods of excessive heatsinktemperature., This switch
closes when the heatsink temperature exceeds approximately 105°¢C
and opens when the heatsink temperature drops below approximately
90°C. Thermal switch A2S1 is also used to activate relay AIK]1
when the heatsink temperature is excessive, This, in tfurn, removes
the drive signal to A1ULA and allows the Class B power amplifier

to return to normal temperature,

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 A 1U1B via resistors AIlR4, AIR7 and capacitor AI1C3,
This feedback network limits the mid-band closed loop voltage
gain of the arnplifier to 5,5 from the arm of potentiometer R1
tc the primary of T2,

This overall feedback loop prevides approximately 30 dB of nega-
tive feedback over the range from 45 Hz to 5 KHz. The feedback
rolls off at approximately 9 dB per octave for frequencies greater
than 10 K#lz, The purpose of this feedback loop is to insure that
the frequency response, distortion, gain and amplitude stability
specifications are met and/or exceeded.

A low fregquency negative feedback loop is taken from the power
amplifier primary winding of T2 back to the base of A1UIB through
AIRI1 and A1R18, This loop limits the closed loop voltage gain

of the amplifier to approximately 2.3 at DC and thereby provides
improved DC bias stability for the amplifier,

POSITIVE CURRENT FEEDBACK
The positive current feedback loop generates a positive current

feedback proportional to the load current in the secondary of TZ.
This is accomplished in the following fashion:
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WARNING

HIGH VOLTAGE (250 VAC)

Voltages up to 250 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. Awvoid contact with pin C

and pin D of the plug-in oscillator, the
primary power circuits, and the output
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 1001TC
Power Source remains within specified tolerances. This pro-
cedure should always be performed after any repairs have been
made to the unit. This procedure also covers test methods for
the following power source adjustments and specifications:

a} Initial Adjustments,

b} AC Line Input Power and Overload Adjustment.

c) Voltage, Power Output, and Harmonic Distortion.
d) Line Regulation,

e} Load Regulation Adjustment,

f}  Amplitude Stability,

g} Frequency Response,

h}) AC Ncoise Level,

i} 0.7 Lagging Power Factor.

i} 0.7 l.eading Power Factor.

This calibration procedure assumes that the power source will

be operated from the 230 volt, 47 to 65 Hz AC line, For lower
values of AC line voltage, a 120 volt Variac and a 120 volt watt-
meter must be substituted for those called out in this procedure,
Consuit Section 2. 2.1 of this instruction manual for operation from
other than the 230 volt AC line,

This calibration procedure further assumes that the power source
is tested on the 0 to 130 volt range, Performance is very similar
on the 0 to 260 velt range. The following table illustrates the
change in measurement voltage and impedance level when evalua-
ting the power source on both output voltage ranges.

TABLE 4-1
Rated Output Voltage, 130V AC 260V AC
84, 6% of Rated Output 110V AC ' 220V AC
Voltage,
Resistive Load for 1000. 16, 99 67. 69

VA Output At Rated OQOut-
put Voltage,

Resistive l.oad for 1000 12, 1@ 48. 40
VA Output at 84, 6% of
Rated Output Voltage.
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4.3

4.3, 1

4.3.2

Section 2.4 of this instruction manual indicates the procedure
required to change output voltage range and Section 2.8 indicates
some potential problems associated with output wiring IR drop on
both voltage ranges, When checking load regulation and ampli-
tude 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 terminal strip TB2 at the rear
of the power socurce,

TEST EQUIPMENT REQUIRED

The following test equipment is reqguired to perform the calibration
procedure assuming that the input line voltage has a nominal value
of 230 volts rms and that the power source is tested on the 0 to 130
volt AC range. Sorne equipment substitutions will be required if
this is not the case,

a) Oscilloscope, Tektronix 5334 with "W plug-in, or equivalant.
b) 7.5KVA Variac| General Radio W5 OHM or equivalent.

c}) 5.0 KVA Wattmeter, Simpson Electric or equivalent,

d) Distortion Analyzer, H,P. 334A or equivalent, .

e} Differential Voltmeter, Fluke 883A or equivalent,

f}  Multi-range 1000 watt load box or individual 1000 watt power
resistors, as defined in Table 4-1, Dale type NHL resistors
or equivalent,

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

h}  Multimeter, Triplet 630 NA or equivalent,
INITIAL ADJUSTMENTS

Connect the Model 1001TC Power Source as shown in Figure 4-1.
Turn the GAIN control fully counterclockwige, Adjust the line
voltage to its nominal value with the variac . Turn the POWER
switch "on'', The wattmeter should indicate 250 watts or less at
nominal line voltage. If a problem is encountered, perform step
4, 3.2 below,

Remove the top and bottom covers from the unit and connect the
differential voltmeter between terminal 1 and terminal 2 of T2,
Adjust potentiometer AIR15 {see figure 4-2) so that the DC voltage
across the primary of T2is 0. 00 volts 210 millivolts. This
balances and minimizes the collector current in both halves of the
output stage. If the power is still greater than 250 watts, resistor
AIR37 may be reduced in value and the test repeated.
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4,3,3 Connect the differential voltmeter to the power output terminals
at the rear of the unit and select the 0 to 130 volt range, Adjust
the GAIN controel for a 130 volt output with the oscillator set to
400 Hz. Adjust the meter calibration control A6R1 so that the
front panel meter and the differential voltmeter correlate within
one per cent of each other. Vary the frequency from 45 Hz to
5 KHz and check that the front panel meter reads within £3 per cent
of the correct value,

4.3.4 Remove power from the unit and select the 0 to 260 volt range
at TBZ according to the procedures given in Section 2.4 of this
manual, Set the oscillator to 400 Hz and adjust the output to ex-
actly 260 volts while reading the differential voltmeter. Select
resistor AIRD so that the front panel meter and the differential
voltmeter correlate within one per cent. Vary the frequency from
45Hz to 5 KHz and check that the front panel meter reads within
+3 per cent of the correct value.

4,4 AC LINE INPUT POWER and OVERLOAD ADJUSTMENT

4.4.1 Connect the Model 1001TC Power Source as shown in Figure 4-3,
Select the 130 volt range with the straps on TB2 and adjust the
output voltage of the power source to 110 volts rms (84, 6 per
cent of rated output voltage) at 400 Hz. Close switch S2 (12,1
ohm load) and readjust the output voltage slightly, if reguired, in
order to maintain a 110 volt output. The power source should de-
liver a clean sine wave output with less than 0. 30 per cent dis-
tortion. Vary the frequency from 45 Hz to 5 KHz and check that
the distortion does not exceed 0, 50 per cent over the AC input line
voltage range of 207 to 253 volts while maintaining the ocutput
voltage at 110 volts rms, Adjust potentiometer AIR47 s0 that no
clipping or excessive distortion occurs on the positive peak of the
output waveform under worst case conditions outlined above, Ad-
just potentiometer AIRB0 so that no clipping or excessive distor-
tion occurs on the negative peak of the output waveform under
worst case conditions outlined above, These two adjustments may
interact somewhat, so care should be taken not to move one ad-
justment excessively without checking the effect on the other ad-
justment,

4.4.2 With the AC input line voltage adjusted to its maxirmum value
{normally 253 volts AC}, close switch SZ and set the output
voltage to 110 volts rms at 400 Hz., The AC line wattmeter should
indicate less than 28086 watts,

4,.4,.3 Repeat step 4. 4. 2 except close switch Sl instead of 82 and set
the output voltage to 130 volts rms (100 per cent of rated output
voltage). Maintain the input AC line voltage at 233 volts rms.
The AC line wattmeter should indicate less than 2400watts,

4.4.4 Repeat step 4, 4. 2 except open switch S1 {no load on output of power

source). T he AC line wattmeter should indicate less than 300
watts with a line voltage of 253 volts rms.
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4,4,5 This procedure may be performed for the 0 to 260 volt range if

desired. In this case, the load impedance and output voltage 3

levels should be taken from those given in Table 4-1,

4,5 VOLTAGE, POWER OUTPUT and HARMONIC DISTORTION

4,5, 1 Connect the Model 1001TC Power Source as shown in Figure 4-3,
Select the 130 volt range with the straps on TB2, Adjust the var-
iac to provide a 230 VAC line input and allow the power source to
warm up afew minutes, Set the oscillator output to 400 Hz
and adjust the output of the amplifier with the GAIN control to
provide 130 volts rms (100 per cent of rated output). Close switch
S1 so that the 16,9 ohm load is across the output of the power
source,

4.5.2 Vary the AC line voltage from 207 to 253 volts with the variac™ and
check that no significant clipping is observed on the sine wave out-
put with the oscilloscope. The harmonic distortion must be less
than 0. 3 percent over the full line voltage range,

4,5,3  Set the oscillator output to 45 Hz and adjust the output of the pow-
er source to 130 volts rms with the GAIN control. Repeat step
4.5,2 The harmonic distortion must be less than 0.5 per cent over
the full line voltage range.

4,5.4  Set the oscillator output to 600 Hz and adjust the output of the
power source to 130 volts rms with the GAIN control. Repeat
step 4. 5,2, The harmonic distortion must be less than 0.3 per
cent over the full line voltage range,

4.5.5 Set the oscillator cutput to 5 KMz and adjust the output of the power
source to 130 volts rms with the GAIN control, Repeat step 4.5, 2,
The harmonic distortion must be less than 0.5 per cent over the full
line voltage range.

4.5,6 Repeat steps 4, 5. 1 through 4.5. 5 except set the output of the
power source to 110 volts rms (84. 6 per cent of rated output)
and close switch 82 instead of S1. The harmonic distortion must
be less than 0, 3 per cent from 200 Hz to 600 Hz, and less than
0.5 per cent from 45 Hz to 5 KHz.

4.5.7 This procedure may be performed for the 0 to 260 volt range, if
desired, In this case, the load impedance and output voltage
levels should be taken from those given in Table 4-1.

4.6 LINE REGULATION

4,6,1 Connect the Model 1001TC Power Source as shown in Figure 4-3.
Select the 130 volt range with the straps on TB2. Set the oscilla-
tor frequency to 400 Hz. C lose switch 31 (16,9 ohm lcad)} and
adjust the output of the power amplifier to 130 volts rms (100 per
cent of rated output voltage) at 400 Hz.
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.6.2 Vary the line voltage from 207 volts to 253 volts AC and measure
the change in output voltage of the power amplifier. This change
should be less than 0, 65 volts rms,

.6.3  Set the frequency of the oscillatorto 5 KHz and repeat 4. 6,1 and
4,6,2, The change in the output voltage should be less than 0. 65
volts rms.

.6.4  Set the frequency of the oscillator to 45 Hz and repeat 4, 6,1 and
4,6.2. The change in output voltage should be less than 0. 65
volts rms.

NOTE

Care should be taken to insure that the
output amplitude of the oscillator remains
stable and independent of line conditions
during this test.

. 6.5  This procedure may be performed for the 0 to 260 volt range, if
desired, In this case, the load impedance and output voltage
level should be taken from those given in Table 4-1.

7 LOAD REGULATION ADJUSTMENT

R Connect the Model 1001TC Power Source as shown in Figure 4-3,
Check that the load is connected across TB2-3 and TB2-6 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 moni-
tored at the rear of the power source, care sheould be taken to use
four-wire sensing. Adjust the output voltage of the Model 1001TC
Power Source to 110 V rms output (84, &6 per cent of rated output
voltage) at 400 Hz,

. 7.2 Place the differential voltmeter on the 1000 volt AC range and
connect it across the {ront panel output terminals of the power
source, Adjust AIR6 so that the output voltage variation is less
than 100 millivelts as the 12,1 ohm load is added and removed,
Maintain the line voltage at 230 volts during this test,

.7.3  Set the {requency of the oscillator to 5 KHz, Adjust the output
amplitude of the power source to 110 volts rms with no load on
the output of the power source, The output of the power source
should change less than #1,10 volts when loaded with the 12,1
ohm resistor. Maintain the line voltage at 230volts during this
test,

.7.4  Set the frequency of the oscillator to 45 Hz and repeat 4. 7.3, The
output of the power source should change less than#1, 10 volts,

.7.5 This procedure (steps 4. 7.1 through 4. 7.4} may be performed for
the 0 to 260 volt range, if desired, In this case, the load imped-
ance and output voltage levels should be taken from those given in
Table 4~1. The load regulation must remain within a £1 per cent
band from 45 Hz to 5 KHz.
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AMPLITUDE STABILITY

Connect the Model 1001TC Power Source as shown in Figure 4-3,
Adjust the AC input line voltage to 230 volts rms. Adjust the
output of the power source to provide 115 volts rms output (88.5
per cent of rated output voltage) at 400 Hz, Connect a 13,23 ohm
(1000 VA) load to the output terminals at the rear of the power
source and check that the regulation control has been set to pro-
vide a zero cutput impedance.

Connect an AC expanded scale {(about 115 volts rms) strip chart
recorder across the output terminals of the power source and
record the drift during a 24 hour period. This drift should be
less than %0, 29 volts rms. Disregard the drift during the first
hour, as this represents initial warm-up drift. Care should be
taken to insure that the ambient temperature is held constant
within +3 degrees C for this test.

This procedure may be performed for the 0 to 260 volt range, if
desired. In this case, the load impedance and output voltage
level should be taken from these given in Table 4-1 consistent
with the dynamic range of the specific expanded scale strip chart
recorder employed for the test.

FREQUENCY RESPONSE

Connect the Model 1001TC Power Source as shown in Figure 4-3,
Adjust the input AC line voltage to 230 volts rms. Adjust the
output of the power source to provide 130 volts output {100 per
cent of rated output voltage) at 400 Hz,

Vary the output freguency of the oscillator from 45 Hz to 5 KHz
and menitor the output veltage of the power source with a differ-
ential voltmeter under no-load conditions. The output of the power
source should vary less than 7.7 volts rms from 45 Hz to 5 KHz,

Close switch S1 and repeat 4, 9, 1 and 4, 9.2, The output of the
power source should vary less than 7,7 volts rms from 45 Hz to
5 KHz.

This procedure may be performed for the 0 to 260 volt 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 must
vary less than 0,5 dB from 45 Hz to 5 KHz,

AC NOISE LEVEL
Connect the Model 1001TC Power Source as shown in Figure 4-3
Adjust the line voltage to 230 volts rms. Adjust the output of the

power source to provide 110 volts rms (84, 6 per cent of rated
output voltage) at 400 Hz,
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4.10.2

4,10.3

4.10. 4

Close switch S2 and monitor the 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 positive peak of
the output voltage at a vertical sensitivity of .2 volt per centi-
meter and a sweep rate of 5 milliseconds per centimeter., The
peak-to-peak noise and ripple should not exceed , 311 volts (60 4B
below full output}).

Remove the plug-in oscillator and short pins 1 and 2 together of
the small 12 pin terminal strip TB1 located on the rear panel

of the Model 1001TC. The AC rms noise in the output should now
be less than 11. 0 millivelts rms (80 dB below fuill output} when
read on the differential voltmeter. Remove the short from pins

1 and 2 of the TB1 and then insert the plug-in oscillator into the
1601TC,

Steps 4, 10, 1 through 4. 10, 3 may be performed on the 260 volt
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.

Rated Output Veltage 130V AC 260V AC
Peak-to-Peak Noise 0,311 volts 0. 622 volts
Level with 1000 VA P P p-p

Load {(see 4,10, 2},

Rms Noise Level at 11, Omv rms 22, 0mv rms
No Load {see 4. 10, 3}

4.1L2

.3

0,7 LAGGING POWER FACTOR

Connect the Model 1001TC Power Source as shown in Figure 4-3,
Select the load circuit to correspond with the required output
voltage range. Figure 4-4 illustrates the load circuit and gives
load parameter values for 1000 VA 0.7 power factor at 400 Hz with
84, 6 per cent of rated output voltage from the power source. This
represents the worst case inductive load for maximum power dis-~
gipation inside the power source,

Set the oscillator frequency to 400 Hz and adjust the GAIN control
for 84, 6 per cent of rated ocutput voltage. Check that the power
source produces a stable output with no high-frequency oscillation
or excessive distortion, Refer to Section 4,5 of this instruction
manual for the procedure to measure harmonic distortion. This
distortion must be less than 0, 3 per cent at 400 Hz.

The regulation control usually does not require significant re-
adjustment in order to provide a zero regulation with a 0.7 power
factor load at 400 Hz. If the unit is to be operated 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 control. In this case,

rotate the internal regulation control until zero regulation is obtained

at the specific frequency and load condition.
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.11,

1L

12

.12,

12,

12,

12,

12,

T he AC line input power is 2800 watts maximum with a 0. 7 power
factor load at 84. 6 per cent of rated output voltage and an input
line voltage of 253 volts rms,

The above tests may be repeated at {frequencies other than 400 Hz
provided that the inductance of the series inductor is changed in-
versely 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,

0.7 LEADING POWER FACTOR

Connect the Model 1001TC Power Source as shown in Figure 4-3,
Select the load circuit to correspond with the required output
veltage range,. Figure 4-5 illustrates the load circuit and gives
load parameter values for 1000 VA 0.7 power factor operation

at 400 Hz with 84, 6 per cent of rated output voltage {rom the power
source. This represents the worst case capacitive load for maxi-
mum power dissipation inside the power source,

Set the oscillator frequency to 400 Hz and adjust the GAIN con-

trol for 84. € per cent of the rated output voitage. Check that the
power source produces a stable output with no high frequency oscil-
lation or excessive distortion, Refer to Section 4.5 for the proce-
dure to measure harmonic distortion. This distortion must be less
than 0, 3 per cent at 400 Hz,

The regulation control usually does not require significant read-
justment in order to provide a zero regulation with a 0.7 power
factor load at 400 Hz, If the unit is to be operated 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 control. In this case,
rotate the internal regulation control until zero regulation is ob-
tained at the specific frequency and load condition.

The AC line input power is 2800 watts maximum with an 0.7 power
factor load at 84, 6 per cent of rated output vbltage and an input
line voltage of 253 volts rms,

The above tests may be repeated at freguencies 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.
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WARNING
HIGH VOLTAGE (250 VAC)

Voltages up to 250 VAC are available in
certain sections of this power source.

This equipment generates potentially lethal
voltages.

DEATH

on contact may result if perscnnel 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 output
circuits of the power source,
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: MAINTENANCE AND TROUBLESHOOTING

5.

5,

5.

5.

1

L2

2

. 2.

2,

. 2.

2,

H

5

GENERAL

The California Instruments Model 10017TC 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 heatsinks should receive a
forced air bath at intervals not to exceed 6 months.

CAUTION

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

TROUBLESHOQOTING

If & problem appears in the power source, it must be isclated to

a specific section of the unit, Before servicing the amplifier,

check that the AC power input to the unit is of the proper ampli-
tude and frequency. Check that the signal input to the power am-
plifier 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 oufput of the oscillator is ecupled
to the input of the power amplifier through the 12 pin connector

TB1 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 concerning
power supply ripple and voltage tolerance is given in section 3,2.8
of this instruction manual,

Check that the quasi complementary symmetry output amplifier is
operating properly and is not drawing excesgive current under no
load conditions. Section 3, 2.2 of this instruction manual describes
the operation of this ocutput amplifier.

Check that the overload circuitry is operating properly, The over-
load circuit may be disabled by removing diodes AICR2 and AICR6,

If the problem has been resclved to be in the oscillator, consult
the applicable oscillator instruction manual,
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"CIRCUIT DIAGRAMS

6,1

6.2

GENERAL

This section contains schematics and mechanical diagrams neces-
sary for operation and maintenance of the Model 1001TC AC Power
Source. The schematic diagrams illustrate the circuit while the
mechanical assemblies indicate the part placement.

REFERENCE DESIGNATIONS

Partial reference designators are shown on schematic and mech-
anical drawings. Prefix these reference designators with as-
sembly and/or sub-assembly designation for the complete ref-
erence designator. For example:

Assembly/Sub~Assembly Component Component Designation
Al C8 AlCS
None T1 T1
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BEPLACEABLE PARTS
7.3 GENERAL

7
This section contains ordering informaticn and complete
list of replaceable parts. Parts are listed by major
assembly in alphanumerical order of their reference
designators. Description, manufacturers' part number,
manufacturers' code ident number (see Appendix A for
1ist of manufacturersy, and California Instruments'
stock number are indicated.

T2 CRDERING INFCRMATION

in order to provide ocur 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.

e

Californiz Instruments part number of the sub-
assembly where component is located.

c) Component reference designator,

a) Component description.

e Component manufacturer's number and code ident.
3 California Instruments stock number.

All repiacement parts orders should be placed with
Catifornia Instruments, Division of Amstar Technical
Products Co., Inc., San Diego, California, 922111-1266.
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.3.5

.3.6

COMPUTER GENERATED PARTS LISTS

The following information is included as an explana-
tion of the computer formatted parts list column.

"Seq. No." - Sequence number; the reference designa-
tor or the component, or (if there is no reference
designator) the balloon number (bubble or "fing"
number)} on the face of the assembly drawing or the
top assembly drawing. They are listed in alpha-
numerical order.

"Component Item No.'" - This is €alifornia Instruments
part number. Please use this number when ordering
spares.

"Description, Truncated" - A brief description of
the item. Abbreviations are per MIL-STD-12 or
industry accepted standards.

"Engineering Drawing No." - This is used for one of
the following:

a) The document/specification number generated
by California Instruments to control the part.

b) The generic part number (military specification
or industry accepted standard).

c) The primary vendor's catalog part number. An
asterisk at the end of the number indicates
number is longer than that shown (contact
California Instruments if the full number is
required). ‘

"Vender'" - This is the FSCM code identification
{see Appendix A),.

"Quan' and "U/M" - The requirements per unit of

measure such as: "2 each'; "1 1b."; "4 oz.'"; or
"6 SI' {(square inches).
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PARENT ITEM NQe .
%100~

SEQ
NOe

(Bl
LR1
CR2
CR3
CR4
Ds1
0s2
0653
Ea
42
43
J&
M]
M1
Ri
TB3
53
57
58
64
67
&8
69
Tt
12
15
T7

Bl
Cl1
c2
E2
J5
T8l
TB2
T84
TBS
56
62
53
65
66
T3
i6
78
93
99

418-1

COMPONENT
ITEM NO.

4100-057-0
4100-057~1
4100-425~1
270039
310221
310221
310257
310257
241021
250309
250309
250115
240041
240090
240040
CiIc800
CIC8G0-158
570128
250052
1106551
110659
110136
240233
240224
250078
250077
210456
210457
Z24llza
210090
4i00-426-1
241172
611065
611065
250047
2410173
241123
250327
250052
240321
ilo658-1
250090
250328
210074
241052
210063
210611
210088
210067
210396
41004271

GESCRIPTION TOP ASSY,100LTC
ENGR DRAW 4100-418 REV Ji

DESCRIPYION
TRUNCATED

HARNESS ASSY s JUMPER
HARNESS ASSY

FRONY PANEL ASSY
CIRCULT BREAKER20A 4250V
DIODEsRECT ¢ 40A 400V 005
BIODE«RECTy40A+400VDAS
DICDEYRECT:4CA,400V D05
DIGDEWRECT s 40A¢400V D05
LAMP GAS s AMBER 120V
LAMP e INCANDSWRED

{ AMP S INCANDSRED
LUG+RING+SOLDER ¢4
BINDING POSYGRED
BINDING POST e WHT
BINDING POSY+BLK

METER yUL s ANLGeMA4O-1
MTR FACE+MTL ¢W/0050~-100
POToPNLGIOKeL/2WePREC
TERMINAL STRPs 2TERMs1IMT
PANEL ¢ FRONT W/4100-227
BRACKET s MOUNTINGH/S
BRACKET«PLUG~INQSC
KNOB 4 BLK
HANDLESFLToS5/5 6"
SOCKET ol AMP

MTG CLIPGLAMP
HEATSINK:DOLQ

INSUL ATOR+HEATSINKSTFE
GUIDEPWBe4s 15"
STANDOFF «6-32 X 11/4"
REAR PANEL ASSY
FANGGM" 4 115VAC ¢S50/60HE
CAP. AL s4400QUF ¢ T5Y

CAP AL y44000UF ¢ 75V
LUGsRINGSOLDER s
"CONNGAC RCPT ¢3WLDUPWLZ5YV
TERMINAL BLKs1ZTERM,s 54
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57 FSi0le SCREwe FLHe5/3+4-40X1/4 M524533~C2 31349 12.0 EA
54 FS1017 SCREWsFLH5/5+4-40X7/16 M524553-05 B134% 6.0 EA
59 FS1072 WASHER ¢ SPLT ¢S /54 M535338-135 81349 47.0 EA
60 F51005% SCREWsPNH9S/594~40X5/16 M355i937-14 81349 5.0 EA
63 FS51066 NUT+HEX$5/5v4-40 M335549-244 B1349 1640 EA
bo FS540061 THERMAL COMPUUND THERMaL{OTE 13103 «1 {2
Ta £50326 TERMINAL $QC< CLP4DUAL 580 73963 4.0 EA
71 250315 TERMINAL yQCK CLP9PBeMALE 835 739563 de EA

T2 210728 FSTNReRVT4PIP 31 /6Xe357 AD44ABS 07707 6.0 EA
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SEQ COMPONENT DESCRIPTLON ENGINEERING VENUIR
Oe ITEM NOe TRUNCATED DRAWING NUMBER @YY UM
LR1 310221 OIODEZRECT960A4400V405 1IN1i88A 07716 iU Ea
Q1 330183 TRANSISTURePARePNPTO66 2N5211 95303 1.0 EA
Q2 330281 TRANSISTDR4PWRy NPNyTU3 57334 (2ZN6253) B1349 1.0 Ea
Q3 330281 TRANSISTORyPWRoNPN.T O3 57334 (2N6259) 81349 1.0 EA
Q4 330281 TRANSISTURPWRsNPN,LTO3 57334 {2No25%}) 81349 1.0 EA
@5 330281 TRANSISTOR:PWReNPNy TU3 57334 (2N6259) 31349 1.0 EA
Qo 330281 TRANSISTURsPWR ¢ NPN4TO3 57334 (2N625%) 81349 10 EA
Q7 330281 TRANSISTORePWR¢NPN,TO2 57334 {(2N6259) 81349 140 EA
Q8 330281 TRANSISTOURPARyNPNs TO3 57334 (2N6253) 81349 1.0 €A
Q3 330281 TRANSISTUORPHWRGNPNTO3 57334 (2Nb259) 81349 1.0 EA
Q10 330241 TRANSISTGR¢PHRyNPNTG3 57334 (2N6259) 81349 1«0 EA
Wll 330281 TRANSISTURPWR s NPN,TO3 57334 (2N6253) B1349 1.0 EA
Wlz 330281 TRANSTISTOR s PR ¢NPN,T O3 57334 (2N6253) 81343 1.0 Ea
Wls 330281 TRANSISTORyPWReNPN,TO3 57334 (2N6257) B1349 1.0 EA
W14 330231 TRANSISTORsPARy NPN,TO3 57334 (2N6259) 81349 140 EA
§15 330231 TRANSISTORsPWwReNPN4TO3 67334 (2N6259) B1349 1.0 Ea
R1 520006 RES¢CARBy1/2W+ 1040 OHM RC20G21004J 81349 1.0 EA
R2 550216 RESyPHRe3Wsa75 OHM,5% RS-2B-o75 DJriM 91537 1.0 Ea
R3 510029 RESsLARBe1/4a9100 OHM RCOTGF1I014 91349 140 EA
R4 520117 RESsCARBe1/2wel2 OHM RC20GF1204 81349 1.0 EA
R5 550118 RESePWRpTWyel UHMy3% RS=T7-42 OHM 91637 1.0 EA
Re 550118 RESeFPWHReTH 922 UHMe3% R5~7-a2 O-iv 91637 10 EA
R7 550118 RES¢FWNRsTWse2 OHMy3% RS=T7=42 OHM. 91637 1.0 EA
R4 550118 RES+PWReTWy o2 UHMe3% RS~T~a2 DHM 91637 1«0 EA
RY 550118 RESePHReTWse2 UHMs3% R5~T-e2 OH4 31637 1l.0 Ea
R1G 550118 RESsPWKpTWy a2 UHMe3% R5~7-a2 Orit 91537 1.0 Ea
R11 550118 RESePARsTWe 2 UHMs3Z RS-T-u2 OnM 91837 leQ Ea
Rl1z 550118 RESePWReTWsed UHMe3Y R5-T=s2 Drim 91637 1.0 Fa
R13 550118 RESyPWRy7TWeel OHMe3Z R5=7-462 0OHM 91637 1.0 Ea
Rl4 5531138 RESePWReTWgeZ UHM93% RS—T-e2 (M 91637 10 Ea
R15 5501148 RE>sPHReTWpe2 UHMe3% RS=7-92 0HM 21537 140 Ea
Rl1é6 550118 RESePWRyTHWyeld UHM43Z R5-7-42 OHM 91637 1.0 EA
R17 550118 RESsPHR 9 TWse2 UMMe3% R5=T~e2 0OnM 91637 10 EA
2 160295 PWByHEATSINKs QUT DRIVER 4100-711i-7 lo067 2.0 EA
45 210641] HEAT ST NK 4100-221-7 16067 240 EaA
49 210642 WIND TUNNELsHEATSIKK 4130-233-7 16067 1.0 EA
56 210643 INSULATOR¢MOUNT o HEATSINK 4i00-234~7 16067 340 Ea
51 210076 INSULATOR+SHLDRaNYL sit4 NYJ4-340 J8289 4«0 EA
5¢ 330192 INSULATORSMICASTO3 DM123 08239 1.0 EaA
53 330186 INSULATORsMICA,TOBG TYPE TOBS 38287 1.0 EA
55 110357 BRACKET¢yANGLE 512 91833 12.0 E&
56 250094 LUGeRINGeSOLUER ¢4 l416-4 833130 3.0 Ea
57 FS4001 THERMAL COMPOUND THERMALLOTE 14103 el 0z
58 FS1014 SCREWs FLH9S/5+4~40x1/4 M524593-02 31349 12.0 EA
59 FS1011 SCREW9PNriy 5/Se4~40X1/4 M551597-13 81349 1540 EA
60 FSLOL8 SCREWSPNHsS/Sea—-40X1/2 M551957-17 81343 15«0 EA
6L FS1005 SCREWsPNHeS/S594~40X5/16 4551957-14 B1349 6.0 EA
62 FS1015 SCREWsPNHsS/594-404T/16 M§551957~16 Bl349 He0 EA
63 FS1072 NASHER ¢ SPLT ¢5/5 934 M3$35338-135 B1349 4U.+0 EA
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67 FS10o6% NUT¢sHEX9S5/554-40 MS35649-244 81349 15.0 EA
T3 250315 TERMINAL ¢QUK CLPyPUeMALE B35 73963 B0 EA
TL 250325 TERMINAL.QCK CLPyDUAL 582 79963 40 EA

72 210728 FSTNRyRVTI 4PIP 4 1/6Xe357 AD&44A3S Q7707 &0 EaA
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CRI 310118 DIODEs SWNGe TS5V a5HeD03S IN914 07263 1.0 EA
LRZ 310118 DICDEs SWNGe TS5V 5W D035 1INI1% DT7263 1.0 EA
CR3 310118 DIODEsSWNGe TV 5WeDU3I5 LINTLH 37263 1.0 EA
CR4 310119 DIODEe SWNGe TSV «5WeDO35 1NTFLA 07263 1.0 Ea
R1 575036 POTelT sPLe5Ke1/0HW U20iR>028 71450 1.0 EA
R2 510053 RESsCARBoL/an sl K OHM RL0?6G-1024 31349 leQ EA
R4 5130038 RESeLARBo1/%We4«TK OHM RLOIS=4T24 81349 1.0 EA
R5 510075 RESyCARBel/4WeFelK OHM RCOTGF91i2J Bi34% 1.0 EA
R8 560435 RES+FILMel/Gnsl24Ke1% RN&ULL 243F 81343 1«0 EA
R9 5560539 RESsFILMs1/4n+249Ks1% RMBUL2693F 81349 1«0 EA

Zz 157003 PW3«METERyVOLY 4350-7T02~7 16067 10 EA
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ONE YEAR WARRANTY

CALIFORNIA INSTRUMENTS, Division of Amstar Technical Products Co., Inc.,
warrants each instrument manufactured by them to be free from defects in
material and workmanship for a period of one year from the date of ship-
ment to the original purchaser. Excepted from this warranty are tubes,
fuses, and batteries which carry the warranty of their original manu-
facturer where applicable. CALIFORNIA INSTRUMENTS will service, replace,
or adjust any defective part or parts, free of charge, when the instru-
ment is returned freight prepaid, and when examination reveals that the
fault has not occurred because of misuse, abnormal conditions of opera-
tion, user modification, or attempted user repair. Equipment repaired
beyond the effective date of warranty or when abnormal usage has accurred
will be charged at applicable rates. CALIFORNIA INSTRUMENTS will submit
an estimate for such charges before commencing repair, if so requested.

PROCEDURE FOR SERVICE

1f a fault develops, notify CALIFORNIA INSTRUMENTS or its local repre-
sentative, giving full details of the difficulty, and including the
mode]l number and serial number. On receipt of this information, service
data or a Return Material Authorization (RMA) number will be given.

£i11 in RMA No. blank on shipping label attached opposite these instruc-
tions, pack instrument carefully to prevent transportation damage, affix
label to shipping container, and ship freight prepaid to the factory.
CALIFORNIA INSTRUMENTS shall not be responsible for repair of damage due
to improper handling or packing. Instruments returned without RMA No.,
or freight collect will be refused. Instruments repaired under Warranty
will be returned by prepaid surface freight. Instruments repaired out-
side the Warranty period will be returned freight collect, F.0.B. CALI-
FORNIA INSTRUMENTS, San Diego, CA. If requested, an estimate of repair
charges will be made before work begins on repairs net 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
immediately with the carrier. A full report of the damage should be
obtained by the claim agent, and a copy of this report should be for-
warded to us. CALIFORNIA INSTRUMENTS will prepare an estimate of repair
cost, and repair the instrument when authorized by the claim agent.
Please include model number and serial number when referring to the in-

strument.









