MGDEL 1218
POWER SOURCE

104-121-BX/6-81/260 © ELGAR CORPORATION Printed in USA

www.valuetronics.com



https://www.valuetronics.com/

www.valuetronics.com



MODEL 121B

SECTION |

SECTION |

GENERAL DESCRIPTION

1-1. SCOPE GF MANUAL

1-2. This manual describes the Model 1218 Power
Source manufactured by Elgar Corporation. It
provides operating, maintenance, and adjustment
instructions; a circuit description, a schematic
diagram,; and a parts list.

1-3. INTRGDUCTION

1-4. The Elgar Model 121B Fower Source provides
AC power at precise frequencies for testing, motor
operation, and frequency conversion. The basic
power amplifier consists of two DC supplies and a

direct-coupled amplifier with a tapped output trans-

former. The output transformer provides nominal
output veltages of 115 and 220 VAC that are ad-
justable between 0-125 and 0-250 VAC. The total
available power is 120 volt-amperes at full rated
putput voitage. Power at less than fuli-rated out-
put voltage is derated as illustrated in Figure 1-1,
Shown in Figure 1-2 is a curve of typical harmonic
distortion. Input power is 50-80 Mz. The power
transformer may be wired for 230V at 50-60 Hz.

1-b. Output power frequency is established by a
plugrin oscillator. Qutput frequency range is 45 to
10 KHz. A variety of plug-in oscillators is available
with frequency accuracies up to .0001%.
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1-6. The Elgar Power Source facilitates equip-
ment tests to meet military specification op-
erating requirements over the frequency range
of 47 10 63 Hz or 47 to 425 Hz. The basic
power scurce cutput is single-phase. Muitiphase
power can he obtained however, by stacking
two or three power sources, all driven by the
same multi-phase plug-in oscitiator.

1-7. GENERAL DESCRIPTION

1-8. The Elgar Model 1218 Power Source is con-
tained in a rack mount enclosure. A meter for
output voltage monitoring, a power.on Indicator,
a voltage amplitude control and a power circuit
breaker that appliss line power to the unit are
located on the front panel. Cooling air is drawn
through a front-panel grill and exhausted at the
rear of the enclosure,

1-9. The enclosure contains two heat-sink assem-
blies, which comprise a two-section power am-
plifier. Control circuitry Is mounted on a circuit
board with test points and adjustment controls
available on the top side of the board. Output
power is availalle at the rear panel terminal
block and across the red and white binding

posts located on the front panel.
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SECTION | MODEL 121B
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MODEL 1218 SECTION H

SECTION 1!
SPECIFICATIONS

QOutput Power

Power Factor

Output Voltage

Cutput Frequency Range

Distortion

Output Noise

ioad Regulation

Line Regulation

Short Circuit Protection

Input Power

Temperature Range

Dimensions

Weight
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0-120 VA

Unity to + 0.7

Adjustable 0-80, 0-126 VAC or 0-250 VAC
45 Hz-10 KHz at fuil rated power

Less than 0.9% (45 Hz - 10 KHz)
Less than 0.5% {100 - 1000 Hz)

70 db below full output voltage
£ 1%, no load to full load over full frequency
range, adjustable to zero for specific {oad

and frequency

+0.25% 115 VAC £ 10%
+0.25% 230 VAC + 10%

Qutput may be shorted and recovers immediately
when short is removed.

One phase 115 or 230 VAC, 45-85 Hz, 3680 VA
maximum

0-50°C

3-1/2 x 19 inch relay rack panel by 14 inches
deep overall

Approximately 45 pounds

2-1
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MODEL 121B

SECTION 111

SECTION 1
OPERATION

3-1. The Elgar Power Source has been aligned and
tested prior to shipment. The instrument is there-
fore ready for immediate use upon receipt. The

following checks should be made, however, to assure

that the instrument has suffered no damage during
shipment,

1. tnspect the shipping container before accepting

it from the carrier. ¥ damage to the container is
evident, remove the instrument from the container
and visually inspect for damage to the instrument
parts,

2. if any damage to the instrument of container
is evident, a description of the damage should be
noted on the carrier’s receipt, and signed by the
driver or carrier agent. Save all shipping containers
and filier material for inspection,

3. Forward a report of any damage to the Eigar
Service Department, 8225 Mercury €t., San Diego
California, 92111, Elgar will provide instructions
for repair or replacement of the instrument.

3-3. INSTALLATION AND OPERATION
1. The Eigar Power Source is designed for instal-

lation in a standard electrical equipment rack.
Install the power source so that the flow of cooling
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air into the front panel grill and out the rear panel
grill is unobstructed,

2. Insert the piug-in oscillator.

3. Connect the load to the appropriate terminal
of the rear panel power output terminal block
(see Figure 3-1}. For bench mounted applica-
tions, the front panel binding posts may be used
for 220 or 115V output.

4. Connect the input power cord on the rear
panel to an appropriate scurce of single phase
power.®

b. Turn front panel power swiich on. The
nilot lamp will iluminate.

6. Adjust front panel AMPLITUDE control
for the desired output voltage as indicated on the
front panet voltmeter,

7. With the output wired for 0-1258 VAC out,
the meter indicates the supplied voltage. When
the output is wired for 0-250 VAC out meter
reads one half of the supplied voltage.

*See main schematic for 1168V or 230V input
connections.
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SECTION Hi MODEL 121B

NOTE

Certain Elgar plug-in oscillators

do not require the use of the front
panel AMPLITUDE control. Others
are remotely programmed,. Consult
the oscillator instruction manual.

_TB?

Figure 3-1. Rear Panel

3.2
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MODEL 1218

SECTION 1V

SECTION 1V
THEQRY OF OPERATION

4-1. CIRCUIT DESCRIPTION

4-2. The input signal, approximataly 3 VRMS, is
provided by the plug-in oscillator. For most
oscillators, the input signal amplitude is controlled
by front panel AMPLITUDE control, R1. The signal
is applied to the Tirst amiplifier stage consisting of
differential amplifier Q1 and Q2. The differential
amplifier provides high DC stability. The emitter
currents are supplied by R10 from a +12V supply
regulated by CR1. The output of 1 is coupled to
the hase Q3 which providas drive signals to the
complementary driver stage, Q6 and Q7. Q7 oper-
ates as an emitter follower to drive emitter Tollower
Q8 which provides base drive signals to the upper
half of the push-pull class B power amplifier. Q8

is operated as a common emitter stage 1o provide
phase inversion of the drive signals to the lower
half of the power amplifier. The output of 06 is
applied to emitter follower Q11 which provides
base drive signals to the lower half of the power
amplifier,

4-3, The power amplifier consists of 4 power tran-
sistors mounted on two heat sinks. The .22 ohms:
emitter resistors ensure equal current sharing of the
output transistors. The driver and output stages are
operated from nominal +40 VDC supplies. Thermal
switch shown on heatsink No. 1 turns drive signals
off to the power amplifier in the event the power
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amplifier overheats from excessive load or restrict-
ed air flow through the wind tunnel.

4-4. The power amplifier is also protected from
overloads or short circuits on the output by cur-
rent Hmit transistors Q4 and Q5. The current

in the upper half of the power amplifier is sam-
pled by R35 and applied to the base of Q5 through
selected resistor R28. When the voltage at the
hase of QB reach Q5's conduction threshold
(approximately .6V} drive signal is diverted from
the hase of Q7 thus preventing any further in-
crease in output current. Simultaneousiy, the
current in the lower half of the power amplifier
is sampied by R31. This voltage is applied to the
base of Q4 through selected resitor R29. When
the voltage at the base of Q4 reaches Q4's con-
duction threshold, drive signal is diverted from
the base of Q6 preventing any further increase

in output current ¢of the lower half of the power
amplifier,

4-5. Amplifier output (TP2) is connected to out-
put transformer T2, which steps up the amplifier
voltage to the required output fevel. Negative

AC feedback path is from TP2 through R16 to
the base of Q1. Capacitor C7 across R16 is

used to prevent high frequency oscillations in
output. Load reguiation is accomplished by pas-
sing the TP2 wire from the heat-sink plugs through

4.1



SECTION IV

a current transformer T3, Positive current feedback
is taken across the secondary through regulation ad-
justment potentiometer R7 and to the base Q1
through R5. R6 and C4 are used as high freguency
regulation boost network.

4-6. POWER SUPPLIES

4-7. Plus and minus 40 VDC for the power amplif-
iers are developed by rectifier bridge from the sec-
ondary voltage of power transformer T1. C1-C2 are
fitter capacitors for these supplies and B2 and R3
are bleeder resistors.,

4-8, INTERCONNECTIONS FOR MULTIPHASE
OPERATION

4-9. Two or three Model 121B power Sources may
be used to generate two-phase or thres-phase AC
power. Two-phase or three-phase signals are gener-
ated-in a two-phase or three-phase oscillator instal-
led in the master power amplifier, Signals from the
oscillator gre carried to tone or two slave power
amplifiers (see Figure 4-1}, each of which has a
dummy osgillator plug-in which makes the required
signai interconnections installed in it. The front
panel AMPLITUDE control-on the master amplifier
controls the amplitude of all the amplifiers’ outputs
simultaneously, The front panel AMPLITUDE con-
trols of the slave ampiifier{(s) however, must intially
be set so that their output voltages equal the master
amplifier output voltage.

4-10. Two-phase operation requires two power
sources, Three-phase operation may be accomplish-
ed with three power sources in "wye”’ connection,
or with two power sources in open-delta connec-
tion. The use of three Model 121R’s for three-
phase operation provides 360 VA total output,
while the use of two power sources provides 240 VA
total output. A more detailed circuit description of
two-phase and three-phase power scurces is provid-
ed in the osciliator instruction manuals,

4-11.  The 400 SR plug-in is a universal signal
routing plug-in used in multi-phase systems to roite
drive signal from a master plug-in oscillator or an ex-
ternaj osciilator source. The routing is accomplished
by the closing of specific switches on the 8 pole

4-2 .
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single throw P Switch. Standard plug-ins are as
follows. {for special configurations refer 1o the ad-
dendum}:

External oscillator adaptor. Has
front panel phone jack and
routes signal 1o power amplifier
input. DIP Switch not necessary,
If present switches 7&8 must be
ON connecting pins 14 to 21

and 16 to 12

Model 400—A

400--8  Blank plug-in used in 2nd amp-
fifier (B phase} of multi-phase
system. Routes appropriate sig-
nal from oscillator in 1st amplif-
ier in-put switches § 7 8 must be
ON, connecting pins 22 to 11,

2110 14,1610 12

Blank plug-in used in 3rd amp-
lifier (C phase} of 3 amplifier, 3
phase system. Routes appropri-
ate signal from oscillator in 1st
amplifier to 3rd amplifier input.
Switches § 7 8 must be ON,
connecting pins 22-10, 21-14, 16
to 12
400 BT  Blank plug-in used in 2rnd amp-
lifier(s) in @ Tandem System
such as 2000-1. Also used in
single phase TG 704 A systems or
in phase A of multi-phase
TG 704A-3 systems. Switches 4
. 1 8 must be ON connecting pins
22t09,211t0 14 and 16to 12
400--DPA  Blank plug-in used in single phase
D AP systems or in phase A of
i{f multi-phase DAP systems. Switch
3 8 must be ON connecting pins
14to9and 16to 12

400—DPB  Blank plug-in used in phase B of

\j’{} multi-phase DAP systemns.



MGDEL 1218

400-DPC

400-TGB

Switchas 1 8 must be ON corr
necting pins 14 to 11 and 10
to 12

Biank plug-in used in phase C of
multi-phase DAP systems.
Switches 2 8 must be ON con-
necting pins 14 10 10 and 16

t0 12

Plug in used in singie package 30
units such as 1753B when used
with TG 704A-3. [t has front
panel B and C phase amplitude
pots. Switches 4 7 8 must be
ON connecting pins 22 t¢ 9, 21
to 14 and 16 to 12

SECTION 1V

4.12. In the open deita configuration two power
amplifiers of eqquat VA rating are driven by & stan-
dard three phase oscillator having 1200 phase angle
between @A, @B and OC. An open delta requires

that two amplifiers have a 60° phase angle between
them and this is accomplished by inverting the

second amplifier.

4-13, in these systems the amplifier containing
the piug-in oscillator is referred to as the master or
A phase source. The second amplifier is referred to
as the slave or B phase source.

4-14. The open delta hook-up shown in Figure
4-2 page 4-4 is shown below as a vector diagram
in Figure 4-1.

L0
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@}7; o3 A A oA
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A 14 O
e 120
/ —
Figure 4-1.
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MODEL 1218

4-15, Certain specialized oscillators such as the signals at 60°.

Super-Stable {38) series and the Quasi-Square

wave series are designed only for the open delta 4-186,

configurations using two amplifiers and have the

phase and angle between the A and @B drive Figure 4-2,

QUASIH-SQUARE WAVE SUCH AS 443-1-111

SECTION 1V

When using the SS series or quasi-square
wave systems, the interconnectionswould be per
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Figure 4-2

4-4
www.valuetronics.com

0B

@A

o8



SECTION IV MODEL 121B
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MODEL 121B SECTION 1V

OUTPUT CONFIGURATIONS FOR MODEL 1218
2-PHASE 0130 VAC
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SECTION V

SECTION V
MAINTENANCE AND ADJUSTMENT

5-1. SERVICE INFORMATION

5-2. Cuestions concerning the operation, repair of
servicing of this instrument should be directad to
the nearest Elgar representative or to the Service
Department, Eigar Corporation, 8225 Mercury Ct.
San Diego, California 82111, include the model
number and serial number in any correspondence
concerning this instrument,

5-3. FACTORY REPAIR

5-4. Should it be necessary to return an instrument
to the factory for repair, please contact the klgar
Corporation Service Department for authorization
to make shipment, Do not return the unit without
authorization.

5-5. TEST POINTS

b-6. Test points and adjustment controls are con-

veniently provided at the top of the amplifier circuit

board, accssible by removing the tog cover of the
instrument (see Figure 5-1.) The test points are as
fotlows:

TP1 — Cirguit common
TP2 — Amplifier output
TP3 — QOscilfator signal
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5-7. OUTPUT REGULATION ADJUSTMENT

5-8. The reguiation adjustment, R7, is set at the
factory to give 1% toad regutation over the freg-
uency range of the power source. The reguiation
may require re-adjustment if the load is highly re-
active or if zero reguiation is desired for a specific
load and frequency. To make this adjustment,
disconnect the load and read the output voltage.
Connect the load and adjust R7 until the same
reading is obtained.

NOTE

if the load is heavy enough to
cause current limit transistors
(b6 and Q4 to conduct, the
outptt voltage will be reduced,
giving an indication of poor
load regulation. l.oad voltage
fall-off due to current limiting
action should not be compen:
sated by the regulation adjust-
ment

5-9, CURRENT LIMIT ADJUSTMENT
5-10. Current limits are preset with selected com-

ponents at the factory and therefore are not
field adjustable,

b-1



SECTION V

5 11. PERICDIC MAINTENANCE

B-12  The only periodic maintenance required by
the Model 121B power source is occasional cleaning
of the heat sinks. The heat sinks may be inspected
through the front panel air grill, If enough dust
and dirt have accumulated to restrict the air flow
an air jet should be directed through the front

panel grill while the instrument is operating. if

this does not dislodge the dirt, the heat sink must
be removed to be cleaned.

513 TROUBLESHOOTING

5-14 CIRCUIT BREAKER TRIPS. If the circuit
breaker trips at no load, a fault in either the power
transistors or power rectifiers is indicated. Unpiug
both heatsinks and try the circuit breaker. [f it
does not trip, lock for shorted power transistor,

52 )
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{power transistors can be tested with an chmmeter}.
If the circuit breaker still trips, look for a shorted
rectifier bridge,, |f all diodes and fiiter capacitors
are good, a fauit in the power transformer or wir-
ing harress is indicated.

515  QUTPUT DISTORTION. Cutput distor-
tion may be caused by over loading. Check the
load current waveform with an oscilloscope scince
some high crest factor loads may draw considerably
mor peak current than is indacted by a lcad am-
mezer.

5-16 OVERHEATING. If overheating causes
thermoestat S1 to close, the cutput voltage will

fall to zero. Over heating may be caused by restric-
ted air flow or excessive environmental tempera-
ture { greater than 50° C).
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MODEL 1218 SECTION VI
SECTION Vi
PARTS LIST

6-1. GENERAL 6-3. SPARE PARTS

B8-2. This section contains & listing of ali parts neces-
sary for factory-authorized repair for the Mode! 1218
AC Power Source. Location of parts and assembly

is given on an {llustration accompanying each parts
list. Parts are tocated on the illustration and cor-
related on the parts list by reference designators.
Note that trimming capacitors are factory-selected
parts and replacement of these parts is bevond the
scope of customer maintenance, They are, therefore,
not included in the following lists.
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6-4. When ordering spare parts, specify part
name, part number, manufacturer, component
value and rating. Where no specific manufacturer
or part number is given, the replacement parts
shoutd conform to value, rating, and tolerance as
fisted. if complete assembly is dasired, order
assembly from Eigar Corporation, 8225 Mercury
Court, San Diego 92111, Specify assembly
number, instrument series number and instru-
ment name,
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MODEL 121B
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