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Elgar One Year Warranty

Elgar Corporation (hereinafter referred to as Elgar) warrants its products to be free from defects in
material and workmanship. This product warranty is effective for one year from the date of shipment
to the original purchaser. Liability of Elgar under this warranty shall exist provided that:

® the Buyer exposes the product to normal use and service and provides normal maintenance on
the product;

L Elgar is promptly notified of defects by the Buyer and that notification occurs within the
warranty period;

° the Buyer receives a Return Material Authorization (RMA) number from Elgar’'s Customer
Service Department prior to the return of the product to Elgar for repair, phone 800-73-ELGAR
(800-733-5427), ext. 295;

® the Buyer returns the defective product in the original, or equivalent, shipping container;

° if, upon examination of such product by Elgar it is disclosed that, in fact, a defect in materials
and/or workmanship does exist, that the defect in the product was not caused by improper
conditions, misuse, or negligence; and,

L that Elgar markings and nameplates have not been altered or removed and the equipment has
not been repaired or modified by anyone other than Elgar authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but not
limited to, implied warranties of merchantability and fitness of the product to a particular purpose.
Elgar, its agents, or representatives, shall in no circumstance be liable for any direct, indirect, special,
penal, or consequential loss or damage of any nature resulting from the malfunction of the product.
Remedies under this warranty are expressly limited to repair or replacement of the product.

CONDITIONS OF WARRANTY

L To return a defective product, contact an Elgar representative or the Elgar factory for an RMA
number. Unauthorized returns will not be accepted and will be returned at the shipper's
expense.

o For Elgar products found to be defective within thirty days of receipt by the original purchaser,

Elgar will absorb all ground freight charges for the repair. Products found defective within the
warranty period, but beyond the initial thirty-day period, should be returned prepaid to Elgar
for repair.

L Normal warranty service is performed by Elgar during the weekday hours of 7:30 am to 4:30
pm Pacific time. Warranty repair work requested to be accomplished outside of normal
working hours will be subject to Elgar non-warranty service rates.

L] Warranty field service is available on an emergency basis. Travel expenses (travel time, per
diem expense, and related air fare) are the responsibility of the Buyer. A Buyer purchase order
is required by Elgar prior to scheduling.

L] A product found, upon inspection by Elgar, to be in specification is subject to an inspection fee
and applicable freight charges.

L] Equipment purchased in the United States carries only a United States warranty for which
repair must be accomplished at the Elgar factory.

£LGAR

9250 Brown Deer Road

San Diego, California 92121

619/450-0085 = 800/733-5427

FAX: 619/458-0267 = TELEX: 211063 ELSD UR

"Committed To Quality....Striving For Excellence”
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SECTION |

SECTION |

INTRODUCTION AND GENERAL DESCRIPTION

SCOPE OF MANUAL

This manual describes the Model TG704A
transient generator manufactured by the Elgar
Corporation for use with the Elgar AC Power
Sources. The manual contains installation,
operation and maintenance instruction, circuit
description, circuit diagrams and parts lists.

INTRODUCTION

The Elgar Model TG704A transient genera-
tor provides low-level single or three-phase
signals in 300-500 and 45-70Hz frequency
ranges to drive the Elgar AC Power Sources
for generation of single or three-phase power.
The low-level signals may be modified by in-
ternally generated frequency and amplitude
transients to facilitate transient-susceptibility
testing of equipment powered by the associated
AC Power Sources.

The frequency and amplitude transients are
generated internally and analog DC voltages
are available at test points proportional to in-
stantaneous amplitude and frequency.

The output signals may be frequency or
amplitude modulated by external signal
sources.

As an optional feature, harmonic distortion
may be introduced into the output signals,
phased in such a manner as to either peak or

flatten the output waveforms. The amount of
harmonic distortion is normally 8%, but it is in-
ternally adjustable 0-10%.

MODEL IDENTIFICATION

The various options are identified by dash
numbers as follows:

Model TG704A-1  Single-phase
Model TG704A-3 Three-phase

Model TG704A-1D Single-phase,
Distortion option

Model TG704A-3D Three-phase,
Distortion option

GENERAL DESCRIPTION

The Model TG704A is housed in a 3% inch
high rack-mount enclosure. It is powered from
115V, 60Hz or 230V, 50-60Hz and may be
switched on and off independently of the assoc-
iated power source.

Front panel controls permit selection of fre-
qguency range, initial frequency, initial amplitude,
and the magnitude and duration of frequency and
amplitude transients. Frequency and amplitude
transients are initiated independently by momen-
tary push-buttons on the front panel. Additional
momentary “CAL" push-buttons are provided
which force the steady-state output equal to the
selected transient condition.
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SECTION |

A “drop-out” push-button causes the signal
outputs to go to zero for the duration of the
selected amplitude transient.

Waveform selector push-buttons select sine,
flattened or peaked output waveforms in those

units which have the distortion option installed.

1-2
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Output signals to the associated power sources
are wired to a MS3102A-20-27S connector (J1) on
the rear panel. A cable, furnished with the transient
generator, carries these signals to the power sources.
An additional rear panel connector, J2, provides
for remote access to the transient initiate, analog
frequency, and analog amplitude connections.
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OUTPUTS
Frequency Range

Distortion, Sine Mode
with Distortion Option

Approximate Harmonic Spectrum:

Amplitude Range

Frequency Transient Magnitude

Frequency Transient Duration

Frequency Transient Response

Amplitude Transient Magnitude
Amplitude Transient Duration
Amplitude Transient Response

Analog Frequency Output

SECTION 11

SECTION 11
SPECIFICATIONS

300-500 Hz or 45 - 70 Hz

Less than 1%
Peak mode or Flat mode 8% total

2nd 4.5%
3rd 4.5%
4th 3%
5th 1.5%
6th 1.5%
7th 3%

All others less than 1/2%

58-190V RMS
(at output of associated power sources)

400Hz range — + 100Hz
60Hz range — + 10Hz

15 Millisec to 15 Sec

Double exponential filtered,
33 millisec time constant

+80V RMS

15 Millisec to 15 Sec

Instantaneous, rise time less than 100 microsec
1 volt DC per 100Hz (300-500 range)

1 volt DC per 15Hz (45-70Hz range)

21
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Analog Amplitude Output
Analog Output Accuracy
Size

Weight

2-2
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1 volt DC per 40V RMS

1%

3% x 16%" x 15" (panel 3%" x 19")

20 Ibs.

115V or 230V RMS, 50-60Hz, less than 100V A
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SECTION 111

SECTION 11l
PRELIMINARY INSPECTION AND OPERATION

INSPECTION UPON RECEIPT

The Elgar transient generator is aligned, cali-
brated, and tested prior to shipment. The instru-
ment is therefore ready for immediate use upon
receipt. The following checks should be made,
however, to assure that the instrument has suffer-
ed no damage during shipment.

1. Make a visual inspection of the shipping
container prior to accepting the package
from the carrier. If extensive damage to
the shipping container is evident, a
description of damage should be noted
on the carrier’s receipt, and signed by
the driver of carrier agent. |f damage is
not apparent until the instrument is
unpacked, a claim for concealed damage
should be placed with the carrier and
all shipping containers and filler mater-
ial saved for inspection. Forward a
report of damage to the Elgar Service
Department, which will provide instruc-
tions for repair or replacement of the
instrument.

2. Make a visual inspection of the instru-
ment when it is removed from the
shipping container.

INSTALLATION

The transient generator is normally installed
in a relay rack with an associated Elgar single or

three-phase AC power source system. The tran-
sient generator line cord must be connected to a
source of 115V 60Hz power. The signal output
connector must be connected to a cable (furnished
with the transient generator) connecting the
signals to the Jones S312AB receptacles on the
rear panels of the power sources. Signal inter-
connections within the power sources are com-
pleted by installing dummy plug-in modules,
Model 400A-114 in the A-phase source, Model
4008 in the B-phase source and Model 400C in
the C-phase source. For three-phase power sources,
such as Models 153A, 503 or 1503, a single Model
400A-113 dummy plug-in is required.

If remote operation is desired, the transient
initiate connections are available at J2 on the
rear panel.

The maximum transient voltage available from
the system is limited by the output voltage capa-
bility of the AC power sources. The three-phase
sources, which are normally limited to 130V RMS
maximum output, must be ordered with special
output transformers if 0-190 volt capability is
desired. Because of the higher step-up ratio of
the transformer, the output current capability
is correspondingly reduced. Single phase sources
may be connected for 0-260 volt operation. For
maximum current capability at 190V RMS, those
single-phase sources which have 28V tapped
secondary windings can be connected for 0-200V
RMS by using only the parts of the secondary
windings above the taps, as shown in Fig. 3-1.
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When using this connection, either the front
panel voltmeter should be re-wired to indicate
the actual voltage at the output terminal, or
an external voltmeter should be used.

OPERATION

To prevent over-voltage at the load, it is
advisable to calibrate the AMPLITUDE con-
trol settings on the power source front panels
before connecting the load. Turn on the
transient generator and power sources. Select
the desired frequency range on the transient
generator and set the AMPLITUDE control
on the transient generator to 115V. Now
adjust the front panel AMPLITUDE controls
on the sources until the source outputs are
115V. This standarizes the power source
gains for the signal levels from the transient
generator, and the power source AMPLI-
TUDE controls should not be readjusted
unless the frequency range is changed, in
which case minor adjustments may be re-
quired.

After the power source AMPLITUDE con-
trols have been set, the steady state frequency
and amplitude of the system are controlled by
the FREQUENCY and AMPLITUDE controls
of the transient generator.

To generate frequency transients, set the
FREQUENCY TRANSIENT DURATION
dial and TRANSIENT DURATION MULT.
push buttons for the desired duration of the
transient. Set the FREQUENCY TRAN-
SIENT MAGNITUDE dial for the desired
frequency excursion. The transient may now
be generated by pressing the FREQUENCY
TRANSIENT INITIATE button. Ifitis

32
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desired to verify the transient excursion with an
external frequency counter, holding down the
CAL button will force the steady state frequency
to assume the transient value for as long as the
button is held.

The frequency transient is not instantaneous,
but has its rise and fall times filtered by a 30
millisecond double-exponential filter. Thus, for
frequency transients shorter than 100 millisec-
onds, the frequency excursion will not reach the
full programmed value. ’

An analog voltage proportional to instantan-
eous frequency is available at the ANALOG
FREQUENCY test point on the front panel of
the transient generator. On the 300-500Hz
range, this voltage is 1 volt DC per 100Hz fre-
quency. On the 45-70Hz range, the voltage is
1 volt DC per 15Hz frequency.

To generate amplitude transients, set the
AMPLITUDE TRANSIENT DURATION dial
and TRANSIENT DURATION MULT. push
buttons for the desired duration of the tran-
sient. The voltage excursion of the transient
is set on the AMPLITUDE TRANSIENT
MAGNITUDE dial, and the transient is gen-
erated by the transient INITIATE button.
Pressing the DROPOUT button causes the
system outputs to go to zero for the program-
med duration of the transient.

The scale factor of analog voltage at the
ANALOG AMPLITUDE test point is 40 volts
RMS per volt DC. This scale factor, and the
calibration of the AMPLITUDE AND AMPLI-
TUDE TRANSIENT MAGNITUDE dials hold
for both 45-70 and 300-500Hz frequency:
ranges.



MODEL TG704A

HARMONIC DISTORTION

In transient generators with the harmonic dis-
tortion option, harmonic distortion may be added
to the output signals by pressing either the PEAK
or FLAT button. The phase angle of the added
harmonics is selected to either peak or flatten the
output waveform. In the SINE position, no
distortion is added.

FREQUENCY MODULATION
The output signals of the transient generator

may be frequency modulated by an external
signal connected to J4. On the 400Hz range,

SECTION 111

the output frequency excursion if 10Hz/volt.
On the 60Hz range, it is THz/volt.

AMPLITUDE MODULATION

The output signals of the transient generator
may be amplitude modulated by an external
signal connected to J3. The power source out-
puts will vary 4V RMS per volt at J3. The per-
centage modulation may be computed by:

% Mod = Ei (pk) 5 x 100
where Ei (pk) is the peak value of the input
signal at J3 and Eo is the RMS output voltage
setting.
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MODEL TG704A
SECTION IV
THEORY OF OPERATION
GENERAL The sine converter module modifies the

The Model TG704A transient generator con-
sists of a voltage-controlled sine wave oscillator,
an analog multiplier to give voltage-controlled
output amplitude, two transient generators to
generate analog transient voltages, and, in three-
phase units, a broadband single-phase to three-
phase converter to produce three-phase output
signals. With the harmonic distortion option,
distortion generators are installed in each phase.
Table 4-1 lists the assemblies installed in each
version of the transient generator.

VOLTAGE-CONTROLLED OSCILLATOR
09-146-40

The voltage controlled oscillator consists of
a Wavetek 120-021 generator module and a
Wavetek 120-022 sine converter module. The
frequency of the generator is proportional to
the DC voltage applied to the VCG terminal
and inversely proportional to the capacitance
connected to the C terminal. C103 and C104
are selected to give an output frequency of
400Hz when the VCG voltage from Z201 is
4V DC. C101 and C102 are added by fre-
quency range button S1 to lower the frequency
range to 45-70Hz. The VCG voltage from Z201
consists of the sum of the steady-state frequency
voltage from FREQUENCY control R14 and the
frequency transient voltage from Z202.

triangle-wave signal from the voltage-con-
trolled module to a sine wave. Adjustment
potentiometers R102, R105 and R108 set
the operating conditions of the sine con-
verter for minimum distortion.

ANALOG MULTIPLIER

The sine-wave signal from the sine conver-
ter module is applied to pin 9 of analog multi-
plier Z103. Operational amplifier Z104 combines
and level-shifts the outputs of Z103. The out-
put of Z104 is a sine wave signal the amplitude
of which is proportional to the analog ampli-
tude voltage from Z301, applied to pin 4 of
multiplier Z4. Adjustment potentiometers
R115, R116, and R127 correct the input and
output offsets of Z103.

VOLTAGE CONTROLLED OSCILLATOR
09-153-40

This oscillator, used with the distortion option,
is similar to 09-146-40 except that the analog
multiplier, Z103 is omitted, together with its
associated components, and operational ampli-
fier Z104 is connected as a unity-gain buffer
for the oscillator signal from Z2102.

4-1
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BROADBAND PHASE SHIFTER
09-149-40

The broadband phase shifter converts the single
phase signal from Z104 to three signals with 120°
phase relationship to drive the three power sources.
The A-phase signal passes through operational-
amplifier all-pass phase shift network 2403 and
Z404. The phase shift of this path varies from 0°
to 360° as frequency is increased. The B-phase
signal passes through operational amplifier all-
pass phase shift networks Z401 and 2402 which
have similar phase-shift characteristics. The R-C
time constants in the phase shift networks are
selected so that the difference in phase shift be-
tween the A-phase and B-phase signals is constant
at 120° over the frequency range of 300-500 Hz.
The C-phase signal is produced by operational
amplifier Z405, which delivers the inverted sum
of the A-phase and B-phase signals.

On the 45-70Hz frequency range, switch S1
switches in additional components to control
the phase shift at the lower frequencies.

4-2

SECTION 1V
Table 4-1

MODEL NO. ASSEMBLIES INSTALLED

TG704A-1 Oscillator 09-146-40
Frequency Transient 09-147-40
Amplitude Transient 09-148-40

TG704A-1D Oscillator 09-153-40
Frequency Transient 09-147-40
Amplitude Transient 09-148-40
Distortion Generator 09-150-40

TG704A-3 Oscillator 09-146-40
Frequency Transient 09-147-40
Amplitude Transient 09-148-40
Phase Shifter 09-149-40

TG704-3D Oscillator 09-153-40
Frequency Transient 09-147-40 .
Amplitude Transient 09-148-40
Phase Shifter 09-149-40
Distortion Generator (3) 09-150-40

FREQUENCY TRANSIENT GENERATOR
09-147-40

The steady-state frequency is determined by
the voltage from the arm of FREQUENCY con-
trol R14. During a frequency transient, relay
K201 is closed, adding to this voltage the voltage
from the arm of FREQUENCY TRANSIENT
potentiometer R16. The voltage from R16 is
filtered in operational-amplifier active filter 2202

to slow its rise and fall times.

The transient is started by TRANSIENT INITI-
ATE push-button S8, which sets flip-flop Q202
and Q203. Q203 energizes relay K201 and turns
off clamp transistor Q202 which allows the
selected timing capacitor to charge. When the
voltage on the timing capacitor equals the volt-
age from the arm of transient duration poten-
tiometer R18, comparator Z203 conducts and
resets the flip-flop, terminating the transient.

AMPLITUDE TRANSIENT GENERATOR
09-148-40

The steady-state amplitude is determined by
the voltage from the arm of AMPLITUDE
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control R21, applied through operational ampli-
fier Z301 to pin 4 of analog multiplier Z103.
During an amplitude transient, relay K301 is
closed, adding to this voltage the voltage from
the arm of AMPLITUDE TRANSIENT control
R23. The timing of the amplitude transient is
determined by flip-flop Q302 and Q303 and
timer circuit Q301 and Z303, which operate the
same as the frequency transient timer.

To facilitate measuring the transient excur-
sion with external instruments, CAL push-
button S9 energizes relay K301, causing the
transient state to be maintained for as long as
the button is held.

When the drop-out button is pressed, flip-
flop Q304 and Q305 is set, closing relay K302
which shorts the output Z301 and programs
the output signals to zero. Q305 also turns off
Q301, starting the timer. At the end of the
programmed time, Z303 resets the flip-flop,
terminating the drop-out.

DISTORTION GENERATOR 09-150-40

When the distortion generator option is in-
stalled a different oscillator assembly, 09-153-40,
is used. This oscillator does not have an analog
multiplier and the multiplication is accomplished
in the distortion generator assemblies.

The input signal from the phase shifter is
applied to 2501 which partially clips the signal

SECTION IV

to introduce harmonic distortion. The clipped
signal is applied to summing amplifier Z502,
where its fundamental frequency component

is balanced out by a portion of the input signal
from R501. The output of Z502 contains only
harmonics of the input frequency. This har-
monic signal is either added or substracted from
the input signal in differential summing ampli-
fier 2503 to produce either a peaked or flattened
output waveform. The percentage of harmonic
distortion is determined by the setting of R539.
The output of Z503 is applied to multiplier
Z504 and Z505. The operation of the multiplier
is covered in the discussion of the oscillator
assembly, P. 4-1.

POWER SUPPLIES

Transformer T1 in conjunction with rectifiers
CR1 through CR4 provides rectified plus and
minus 20V DC to the plus and minus 15V reg-
ulators. In the —15V regulator, operational ampli-
fier Z2 compares the regulated output to the
zener voltage of CR6, producing an error signal
which controls the conduction of pass transistor
Q2. R2, R3 and CR5 assure that the regulator
starts when power is applied. Adjustment poten-
tiometer R11 permits setting the regulated out-
put precisely to —15V.

In the +15V regulator, operational amplifier
Z1 compares the +15V output to the regulated
—15V, producing an error signal which controls
the conduction of pass transistor Q1.
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SECTION V

SECTION V
MAINTENANCE

SERVICE INFORMATION

Questions concerned with the operation, re-
pair, or servicing of this instrument shoud be
directed to the nearest Elgar representative or
to the Service Department, Elgar Corporation,
9250 Brown Deer Road, San Diego, Ca.
92121, INCLUDE THE MODEL NUMBER
AND SERIAL NUMBER in any correspondence
concerning the instrument.

FACTORY REPAIR

Should it be necessary to return an instru-
ment to the factory for repair, please contact
the Elgar Corporation Service Department for
authorization to make shipment.

DO NOT RETURN THE UNIT FOR RE-
PAIR WITHOUT AUTHORIZATION.

SHIPPING DAMAGE

It is possible for equipment to be damaged in
shipment. Therefore, it is imperative that the
instrument be tested and inspected as soon as it
is recieved. If the instrument shows signs of
damage, notify the carrier immediately. The
carrier’s agent will prepare a report of damage
to be forwarded to the Elgar Corporation
Service Department. You will be advised as
to the action necessary to have the instrument
repaired or replaced.

ADJUSTMENT PROCEDURE
FRONT PANEL CONTROLS

The calibration of the front panel dials is
determined by the position of the indicator
knobs on their control shafts. These positions
are set at the factory and are unlikely to re-
quire readjustment in the field. The following
procedure will verify the positions of the knobs
and indicate what readjustments are required.

STEADY STATE FREQUENCY

First verify that the —15V power supply is
set to —15V +.1%. If necessary, readjust R11.
Set the FREQUENCY dial to 400Hz. The
voltage at the ANALOG FREQUENCY test
point on the rear panel should be +4V DC
+.25%. |f readjustment is required, loosen the
set screws in the vernier drive unit behind the
front panel and re-position the potentiometer
shaft.

STEADY STATE AMPLITUDE

Set the AMPLITUDE dial to 120V. The
voltage at the ANALOG AMPLITUDE test
point should be 3V DC +.25%. If readjust-
ment is required, change the position of the
potentiometer shaft in the vernier drive unit
behind the front panel.

5-1
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FREQUENCY TRANSIENT MAGNITUDE

Set the FREQUENCY TRANSIENT dial to
zero. The voltage at the arm of the poten-
tiometer (R16) should be zero volts. Re-adjust
as necessary.

AMPLITUDE TRANSIENT MAGNITUDE

Set the AMPLITUDE TRANSIENT dial to
zero. The voltage at the arm of the poten-
tiometer (R23) should be zero. Re-adjust
as necessary.

TRANSIENT DURATION DIALS

Turn the transient duration knob fully
CCW. Dial should read .15.

OSCILLATOR ASSEMBLY

The oscillator output can be observed on
test point 403. The oscillator frequency is cali-
brated at 400Hz by selecting the value of trim
capacitor C104. 60Hz calibration is accom-
plished by selecting the value of trim capacitor
C102.

Adjustment potentiometers R102, R105 and
R108 are used to minimize the output distortion
of the sine converter. Observe the signal at test
point 403 with a distortion analyzer and adjust.
R102, R103 and R108 for minimum distortion.
These adjustments interact somewhat, so the
adjustment sequence should be repeated until
no further improvement is obtained. The dis-
tortion at test point 403 should be less than
0.5%.

To adjust the multiplier offsets, observe the sig-
nal at test point 403 with a DC coupled oscillo-
scope. Short circuit the ANALOG AMPLITUDE
test point on the rear panel to the COMMON
test point. Adjust R116 for zero AC signal. Ad-
just R127 for zero DC component. Remove the
short circuit from the ANALOG AMPLITUDE
test point and adjust R115 for zero DC component
in the AC signal.
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NOTE: With the distortion option, oscil-
lator assembly 09-1563-40 is instaiied. This
assembly does not have multiplier adjust-
ments R115, R116, and R127. With the
distortion option, multiplier adjustments
are made on the distortion generator boards.

PHASE SHIFTER ASSEMBLY 09-149-40

The phase angle adjustment should be made
with a precision phase angle meter. Alternatively,
a differential AC voltmeter can be used to measure
line-to-line voltages. Phase angle measurements
are best made at the output of the associated AC
power sources, thereby any differential phase-shifts
in the power sources are calibrated out. When
using the differential voltmeter, set all three line-
to-neutral voltages to 120V. When the phase angles
are correct, the line-to-line voltages will all be equal.
Set the frequency to 300Hz and adjust R416 for
1200 phase re:ationship. Then set frequency to
500Hz and adjust R406 for 120° phase relation-
ship. These adjustments interact, so they should be
repeated several times. Now set frequency range
45-70Hz and frequency to 45Hz. Adjust R418 for
120° phase relationship. Set frequency to 70Hz and
adjust R408 for 120° phase relationship. Repeat
these adjustments several times.

NOTE: 400Hz phase adjustments must be made
first before 60Hz adjustments are attempted.

DISTORTION GENERATOR ASSEMBLY
09-150-40

One distortion generator board is installed in
single phase units and three identical boards are
installed in three-phase units. In three-phase units,
the adjustment procedure must be followed for all
three boards.

Observe the output at test point 508 with a DC
coupled oscilloscope. On the rear panel of the
transient generator, short the ANALOG AMPLI-
TUDE test point to the COMMON test point. Ad-
just R525 for zero AC signal on the oscilloscope,
then adjust R5636 for zero DC on the oscilloscope.
Remove the short circuit from the ANALOG
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AMPLITUDE test point and adjust R524 for
zero DC component in the oscilloscope signal.

Set frequency to 400Hz. Observe the signal
at test point 507 with a wave analyzer tuned to
400Hz. Adjust R501 for zero 400Hz signal.
Alternatively, the signal at test point 507 may
be observed with a TRUE RMS voltmeter and
R501 adjusted for minimum indication. Now
observe the signal at test point 508 with a
distortion analyzer. Depress the PEAK wave-
form button on the front panel and adjust

CHASSIS ASSEMBLY::
Test point 5 (Green)
Test point 2 (Red)

Analog Frequency (rear panel)
Analog Amplitude (rear panel)
OSCILLATOR ASSEMBLY 09-146-40

Generator Output

Sine Converter output

2104 Output

- SECTION V

R539 for 8% distortion. Depress the FLAT
waveform button and verify that distortion
is still 8%.

TROUBLESHOOTING

In the case of malfunction, the best trouble-
shooting method is signal tracing. As an aid to
signal tracing, the following voltage measure-
ments are given for a properly functioning unit
set to 400Hz, 120V. (Voltage measurements
are made with respect to circuit common, test
point O, (black):

—15V DC +1/4%
+15V DC +1%
+4V DC +1%
+3V DC +1%

Bottom of R104 — 3.5V peak to peak
400Hz triangle wave

Top of R109 — 8.5V peak to peak

400Hz sine wave

Top of R109 — 8.6V peak to peak sine wave

OSCILLATOR ASSEMBLY 09-153-40 (distortion option)

Generator output
Sine Converter output
Z104 Output (Z104 pin 6)

PHASE SHIFTER ASSEMBLY 09-149-40

Top of R104 — 3.5V peak to peak
400Hz triangle wave

Top of R109 — 8.5V peak to peak
400Hz sine wave

8.5V peak to peak sine wave

Phase A output — Test point 404 (Yellow) — 8.5V peak to peak sine wave ‘
Phase B output — Test point 405 (Green) — 8.5V peak to peak sine wave, —120° from Phase A
Phase C output — Test point 406 (Blue) — 8.5V peak to peak sine wave, +120° from Phase A

FREQUENCY TRANSIENT 09-147-40

Analog Frequency — Test point 201 (Brown) — +4V DC for 400Hz, increases to +bV DC

when +100Hz frequency transient is programmed
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AMPLITUDE TRANSIENT 09-148-40

Analog Amplitude — Test point 302 (Red) — +3V DC for 120V setting, increases to +4V DC
+40V transient is programmed.

DISTORTION GENERATOR 09-150-40

Z501 output — pin 6 — clipped sine wave +4.5V to —1V.
Z502 output — Test point 507 (Violet) distorted waveform -2.6V peak to peak, no fundamental
frequency component
Z503 output — pin 6: Sine mode — 8V peak to peak sine wave
Flat mode — 7.5V peak to peak flattened waveform
Peak mode — 8.5V peak to peak peaked waveform
Output Signal — Test point 508 (Gray):
Sine mode — 7V peak to peak sine wave
Flat mode — 6.5V peak to peak flattened waveform
Peak mode — 7.5V peak to peak peaked waveform
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Figure 6-1. Schematic Diagram
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09-146-40 ASSEMBLY
ONLY

AMPLITUDE
FREQUENCY TRANSIENT
BOARD PHASE SHIFTER
ggmgmm 1" BOARD DISTORTION GENERATORS
—15V
AD). OSCILLATOR aprase o OSE
TP406 BOARD C PHASE
co
TP404 :
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TP405 R416
B0 \ 300Hz ADJ.
R102 ; ~_RS01NULL
SYMMETRY\ i i a8 o
i H z .
¥ é /____R539
i DISTORTION
R105 g§ I - Rggg ADJ
GEN. AMPL. | ; ,/T5P507Z '
R108 { = R408
SINE CONV. N =§ £ 70Hz ADJ.
OFFSET 4 % R524
! INPUT
R127
OUTPUT i /OFFSET
OFFSET ——— __E ! —___RB25
R115 ’ ZERO
INPUT —] i ~TP508
OFFSET ‘ T R536
R116 ouTPUT
ZERO OFFSET
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TP403

Figure 6-2. Circuit Board Locations
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