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1.0 INTRODUCTION
The Dynaload is a precision instrument which simulates

electrical loads to test power supplies, generators, servo

- systems, batteries, and similar slectrical power sources.

It simulates, at the option of the user, resistive loads
{amps/volt) or mavy be switched to a constant current load
characteristic (current regulated at a pre-selected value)
or a ceonstant voltage type of load (similar %o a battery or
a .zener diode). Provisions are also made for external
programming in automated test set ups. The external
programming voltage is from 0-10V with an input impedénce of
10K minimum. Load current is directly proportional to
programming veltacge, and the sensitivity ig adiustable with
the front panel current adiustments,

In additiorn to the constant current external
programming, the Dynaload may be programmed by an external
resistance ¢ function as a resistive load. The load
resistance ig inversely proportional to the programming
resistance.

The pulse load mavy be varlied in freguency and 10-100%
duty cyele {pulse width}. Frequency ranges are 20-200 Hz,

100-10¢0 Hz, and 500-3000Hz.
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Pulse amplitude is independently controlled and may be
added to a preselected DC current by the combination of the
front panel controls. The meter normally feéds peak pulse
current, so the DC cufrent ghould be preset, and the pulse
current is the difference between peak reading and the
previous DC reading. The output of the internal pulse
generatdr is available at the rear panel (TB1-1). The pulsge
wave form may be modified by inserting wave shaping
circultry between TB1-1 and TR1-2, which are normally
Jjumpered together by a clip on the terminal block.

The circuit breaker used to connect the source o the
power devices in the load is electronically controlled and
senses overcurrent, over dissipation (veolts x amps), and
overvoltage.

In the event of an overvcltage or overtempsrature

condition, protection circuits open the electronic circuit

breaker, In the event of an overcurrsent or oOVerpowsr

condition, circuitry is activated to limit the load current,
r -

and a front pansl "power limit" LED is lit. If the current
and power are increassd further, protective circuitry will
¢open the electrenic circuit brsaker. The power trancistor

are turned off prior toc the circuit breaksr copening.
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2.0 SPECIFICATICONS

THE FOLLOWING RATINGS APPLY:

LOAD VOLTAGE: 3 TO 50V

LOAD CURRENT:
POWER DISSIPATION:

0 TQ 120A
0 TO 1500W

OVERLOAD RATING: 20%

SELF-PROTECTION -- OVERVOLTAGE: <60V
OVERCURRENT: <14CA
OVERPOWER: <1750W

MODE SELECTOR SWITCH POSITION

{From left to right)

FOSTTION 2:

POSITION 4:

AND

POSITION aA:

PCSITION 1:

i~

POSITION 3:

POSITION

T

POSITION 7:

POSITION 8:

Constant resistance 0-5 A/V as
determined by the front panel DC load
adiust

Constant resistance 0-30 A/V as
detarmined by the front panel DC load
adiust

Constant current 0-39A as determined by
the Ifront panel DC load adjust

Constant current 0~120A as determined by
the front panel load adjust

A variable duty cycle pulse load with
0-30A and 0-120A"rangss. The freguency
ranges of 20-200, 100-1K, and 5G0-3%K are
selected by the three frequency range
switches directly above the pulse load
range switches.

External modulation -- will program from
0-12038 with 0-10V applied to the external
modulation terminals {TB1-3 and TB2-5).
Modulation gensitivity is directly
adjustable by the front panel DC load
adiust control.

Constant voltage lczd. In this posgition,
the load is similar to a battery being
charged or a constant voltage zener
diode; no current is drawn until the
source voltage reaches the regulating
voltage. The voltage at which the Dvna-
Dyvnaload regulates is adijustable by the
front panel volts control.
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+2.2 FRONT PANEL CONTROLS

S§1: AC ON/OFF switch and indicator lamp

$2: DC load ON/OFF switch and indicator lamp

Ml: Load current range as selected by front panel
current range select switch, 0-6Vv, 0-18V,
or 0-~60V

$3: short current switch.

M2: Load current range as selected by front panel

current range select switch: 0-12a, 0-264, or
0-120A '

TR S AT R E WG W AR S UL WS AR i Mk k) v e e b T o W MR T AR e e WA W Ml mmd o D S M M W il lh iy ot bl b b v O e Mo

WHEN TESTING LOW CURRENT SOURCES, IT MAY BE ADVISARLE TO USE
AN EXTERNAL FUSE OR CIRCUIT BREAKER TO PROTECT THE SOURCE.

T A Bk W T R W W VAR e N M s W M W W M W R WS Wl e el i ek o e G e A B WA S e e e e e e e e A e e . o

THE METER RANGE SELECTOR SWITCH SHOULD ALWAYS BE MANITAINED
IN THE HIGHEST VOLTAGE OR HIGHEST CURRENT POSITICN EXCEPT
WHEN READIMGS ARE BEING TAXEN. ALTHOUGH THE METERS HAVE
HIGH OVERLCAD CAPABILITY, THEY MAY BE DAMAGED BY QOVERLCOADS
IN THE LQWER RANGE POSITIONS.

- e e R e R W WA S D A R ML A b e e e T M T e MR W R R W ok e e W e o i S e e o o

Provision is made to connect the load by front panel

binding posts for load currents of less than 152. Wwhen the
load currents are greater than 152, the studs on the rear of
the unit should be used.

CURRENT EAMPLE: This ¢ provided for mezsuring the

combinations of steady state and pulse load current with an
cgcilloscope. The currsnt sample output is calibrated for

cne milliivelt per amp ¢f load current.
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SYNC QUT: This is a pulse output which is of the same
frequency as the internal pulse generator, and mav be used

to trigger an Qscilloscope.

PEAX AVERAGE SWITCH: This switch places the ammeter control

‘circuitry in either a peak pulse current reading or an

average current reading mode.

DC LOAD CURRENT ADJUST: Course and f£ine adjust contols with

a 10 to 1 ratio for precisely setting the load current for
the constant current and amps/velt ranges. This control is
alsc functional in the pulse mode to adjust the DC load

component.

PULSE LOAD CURRENT ADJUST: Course and fine adijust controls

for the 0-30A and 0-120A pulse ranges.

PATE/WIDTH CONTROLS: The rate control continucusly adiusts

the frequency of the pulse within the frequency range
selacted. The width control adjusts the duty cycle cf the

pulse from 10% to 100%.

VOLTS CONTRCL: This c<ontrol sets the threshold veltage at

which the Dynalcad will regulate the voltage present at the
input by drawing the lcad current required to bring the
voltage down to the value set. The "knes" of the thresheld

1s approximately 500 A/V.

-

P
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OF THE BREAKER.
THESE CONTPOL PINS OR THE FRONT PANEL DC LOAD~-ON SWITCH. THE
CIRCUIT BREAKER AND SHORT CIRCULIT CONTRCL PINS REQUIRE LESS
THAN 10MA TO CIRCUIT COMMON.

2.3 REAR PANEL CONNECTIONS: -- TABLE 1

REAR PRNEL CONNECTICNS

E+ PLUS LCAD. (CONNECT TO THE POSITIVE
TERMINAL CF THE SOQURCE TQ BE TESTED.

E~ MINUS LCOAD. CONNECT TO THE HIVUS
TERMINAL OF THE SQURCE TO BE TESTED,

T21~1 CUTPUT OF THE PULSE GENERATOR.

TBl-2 INPUT TC PULSE LCAD RANGE SWITCHES. TERMI-
TERMINALS TR1-1 AND TB1-Z ARE NORMALLY
JUMPERED TOGETHER. A

TB1l-3 EXTERNAL MODULATION INPUT. CALIBRATED
FOR 12A PER 1 VOLT INPUT.

TB1l-2 10V REFERENCE FQR USE AS PROGRAMMING VCOLTAGE.

TB1~5 RESISTANCE PROCGRAMMING, ACCESS PIN TOC
FRONT PANEL DC LOAD ADJUST POTENTICMETEPR.
MCDE SELECTOR SWITCHES TC THE A/V RANGES.

T™h2-1 STATUS INDICATION OF ELECTRCNIC CIRCUIT
BREAKXER MODE. WITH CIRCUIT BREAKER CLOSED,
A BV SIGNAL WILL BE PRESENT AT THIS PIN.
WITH THE CIRCUIT BREAXER QPEN, NO VOLTAGE
WILL BE PRESENT.

TE2-2 DC OM. A SHORT FRCM THIS PIN TO CIRCUIT
COMMON WILL CLCSE THE CIRCUIT BREAKER.

TB2~3 LC OFY. A SHORT FROM THIS PIN TO CIRCUIT
COMMON WILL CPEN THE CIRCUIT BREAKER.

TBE2~4 SHORT. THE SHORT CIRCUIT CONTACTOR CAN BE
ENERGIZED BY PULLING THIS PIM TO CIRCUIT
COMMON. THE SHORT CIRCUIT WILL REMAIN AS
LONG AS THE PIM IS KEPT LOW.

TB2-5 CIRCUIT GROUND IS THE CONNECTION TO THE
CURRENT REGULATORS CIRCUIT COMMON AND IS

NOTE* ELECTRICALLY CONNECTED TC THE E-STUD.

¥l AC LINE FUSE Al, &R

NOTE*: THE CONTROL OF THE CIRCUIT BREAKER REQUIRES ONLY A
MOMENTARY CONNECTION TC THE CIRCUIT COMMON TQ CHANGE THE STATE

THE PROTECTION CIRCUITRY IS NOT ALTERED BY
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3.0 OPERATING INSTRUCTIONS

Gapa ame agmrgt
TR LA LI

The following procedure is recommended for connecting

the Dynalcad:

A,

B.

Set the AC and DC Dynalocad ON/OQFF switches to off,

" Setr the meter range switches in their maximum

voltage and current positions.

Set the load adjustments controls in the counter-
clockwise position.

Set the mode selector switch to the desired mode.
Connect the Dynaload to a standard 115V, 50«60
Hertz power source (optional input voltage ranges
are available),

Connection the source to be tested to the load
terminzls of the Dynaload. E+ and £- on the rear
of the unit. Two terminals ars provided in
parallel for each polarity for simplified
connections.

If external mocdulation is to be used, the extesrnal
programming voltage should alzo be connected.

Set the AC power switch te ON, the AC ON indicator
lamp should light.

The DC ON circuit breaker sheuld now be actuated
by pressing the momentary contact "DC LOAD~-ONT
switch.

The indicator lamp in the Y"HC LOAD~ON'" switech

should light.
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‘The resistive lcoad characteristics of the Dynalozd

-

simulate a pure resistance down to approximately 1 to 2 volt

~input; for a given resistance setting, the current is

directly proportional to the voltage ovar wide dvynamic

. ranges. In the very low voltages, the power transistors

will saturate.

© 3.2 CONSTANT CURRENT MCDE

‘Some power sourcesg, such as variable power supplies,
are rated at a fixed maximum load current and adjustable
over a predetermined voltage range (for example, 5-30V @
20A). If the resistive load characteristic ﬁere used for
this type of test, it would be necessary to reset the load
each time the power supply voltage was changed in order to
maintain the full load current. However if the load is set

to the C-30A range, and a load of 20A is applied, then ths

power supply can be adjusted from 5-20V, and the load

current will remain constant.

It should be ncted that many power supplies are
cdesigred for short circuit protesction bv internal current
limiting and bendback, and therefore, may not start up into
a constant current type of load., BAccordingly, the constant
resistance characteristic should be used ag a2 lecad when
gimulating short circuit protection and recovery of mest
solid state power supplies unless otherwise specified by the

manufactursr,
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'i'3.3 EXTERNAL MODULATION -

in the external modulation mode, the Dynaload acts as a
constant current load with the constant current proportional
to the external voltage applied to TB1-3 and TB1-5.

The Dynaload will program from 0-120A if the DC load

'-adjustments are set in the maximum clockwise positicon. The

programming sensitivity may be reduced proportionately by
the front panel DC lcad adjust contrels. Turning the load

acjust counterclockwise reduces the programming sensi-

tivity. 'The inp&t impedance of the external modulation

terminals is approximately 10K ohms.
|  The linearity of the external program is =et to he
within 1% zbove 1A. |
The transisnt response of the Dynéload is determined by

the feedback 1d6op rcharacteristics of the constant current

regulator to achieve precision programming.

3.4  PULSE MODE

The pulse lcad may be varied from 0-230A or from 0-120R
pealk current by the pulse amplitude control on the front
?anel. The frequency may be varied from approximately
20~5000 Hz by the pulse freguency control and rangé switches
on the front panel. This pulse load may be superimposed on
top of 2 constant DC load, which mav be selected by the DC

icad contrel on the front panel.
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If the pulse is to be used down to a no-load state, the

a

DC load controls should be turned fully countéﬁclockwise.

The maximum total of the pulse and DC load will be limited

~around 120A by the internal current limit protection.

The rise time of the load current pulse is

approximately 50 us for 0-120A. If this is too fast for the

- application, the wavé form may be altered by inserting a

network between TB1-1 and TB1l-2,
The DC pulse load may be mixed in any combination
throucgh the'use of the separate DC load course and fine and

the pulilse load coarse and fine controls. 'When the 0-30A

-pulse mode is used, the DC load contrel is calibrated to 2

0-30A range and the pulse load contrel also has a 30A

range. The 1290A range functions similarlvy.

3.5 CONSTANT YCLTS MODE

In the constant velts mode, the Dynaload acts as an
adiustable power zener diode. The fequlatihg voltégé is
programmable from appreoximztely 2-50V by the front panel
volts adiugt contreol. The gonstant volts position is used
to simulate a battery to a battery charger, or the Dynaload
may also e used as a shunt requlator for special

applications.
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3.6 POWER RATING
The Model DLVP 50-120~1500 will dissipate 1500W

continucusly. . In order to assure that overheating does not -

.eccur, the sides and rear of the Dynaload should be clear

for the air intake and the air exhaust. The cooling air

 enters from the sides and leaves from the rear. The

Dynaload should periodically be checked for dust

accumulation. If the power devices should exceed 125°C, a

- thermal cutout will trip the circuit breaker.

3.7 PROTECTIVE CIRCUITS

The Dynaload has internal current limiting at

approximately 120A maximum, at which point the power limit

lamp is-1lit, and if the load current exceeds approximately

130A, the circuit breaker will trip. The Dynalocad also
incorpeorates reverse voltage protection by reverse diode.

If the inpuit is hooked up backwards, thes source will be

-SEOfted. In the event that an overvoltage is applied to the

Dynaload, an internal overvoltage circuit will open the
circuit breaker, thereby protsescting all internal circuits.
The veltage currant product is also monitored to
prevent an overpower condition from happening. Accordingly,
the current 1limit characteristic are set at approximatel
1252, which is maintained to approximately 12V. At this

point, the current limit characteristic is reduced as the
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‘input voltage is increased, thereby limiting the maximum

powsr which may be programmed into the Dynaload. When the
load exceeds 125A or 1500W, the power limit indicator will

be lit.

3.8 SPECIAL APPLICATIONS

| - The Dynaload.may be used for AC lcad testing, within
its ratings, by the use of an external bridge rectifier so
I that the Dynaload sees pulsating DC, but the AC source seesi
J ‘ - an AC load. The effect of the rectifier is to slightly
| distort the Dvnaload characteristics at low voltages and
} . : currents. The Dynaload is neot normally recomménded for

testing AC sources above 1000 cycles due to its limited

[S——

speed ¢f response, unless the user specifically recognizes
r i the load characteristics at higher frequencies,

. The Dynaload may zalso be used as a current or voltage
1.‘:- regﬂlator rather thén a load for special applications as

described in Sections 3.2 and 3.5.

i ) 2.9 EFFECTS OF CARLE INDUCTANCE ON PULSE LOARING
When the Dynalecad is used for high current pulsse

cable inductance must be considered

(fa £}

i loading, the effscts o
The critical parameters are the 50 microsecond rige time and
the 3V minimum compliance specifications. If the inductance
of thes cables from the veltage source is great enough to

cause the voltage at the Dvnaload to go below 3V, then

e
P
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excessive current wave forml&istértién_will occur. This is

because the power devices are driven into saturaticn in an

attempt to reach the programmed current which cannot occur

state,

.

because of the low colliecteor voltage. Once in a saturated

the response time is much slower. The result is a

significant overshoot on the rising edge of the pulse. Thé

deceiving results.

- peak reading ammeter will measure this peék and give

In order to prevent this from occuring, it should he

noted that:

1.

Fo

et

microhenry = 2.4 feet of wire {(total).

50A @ 50 microseconds rise time = 1 volt drop

with 1 microhenry.

The inductive drop cannot exceed the difference

" hetween the source veltage and the 3V compliance.

r example:

To test a 10V source with a 100A pulse,

-the maximum cable length would be:

If
greater

maximum

E Max drop = 7V

di 100A
E =L === TV = I, wwwa—nn
dt S0us

L = 3.5 microhenries maximum

Maximum cable length = 8.4 feet total
or 4.2 feet from scurce to Dynaload.

rhe distance from the load to the socurce must be

than this,

distance.

thers are several methods to increase the

One way is to use several insulated
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conductors..:Tﬁis cuéshtheviﬁdééééhéé'in half if 4 are used
instead of 2, or by one-third if 6 are used. This doubles
or triples the maximumllength, resbectively. Another method
is to sleow down the rise time.of the pulse generater before
~applying it to the regulation loop. This can be done by
removing the jumpéf ot TB1 and inserting an R-C network
hetween the pulée*out énd pulse-~-in terminals. - Increasing
this rise time to 30 microseconds will double the maximum
cable length. The third method is to use a large elec~-
troiytic capacitor at the Dynaload studs that can supply the
current necessary to conteract the inductive drop of the
cable. If the previous example required 15 feet of total
cable iength or €.25 microhenries, which would be 12.5V of
inductive drop, then the capacitor would have to supply 5.3V

F @ 1008 for 30 microsencond. Ry the formula:

The capacitor regquired would be 900 microfarads.

IRLYBRE.{TA-15000"
BLYERC-130-15001]
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4.0 CALIBRATION PROCEDURES

: 4.1 VYOLTMETER CALIBRATE

NO LOADR CURRENT, CIRCUIT BREAKER CLOSED
] . 6V RANGE; SET 3V. (2.94 ~ 3.06V} R37
| 18V RANGE; SET 9V. (8.82 - $.18V) . R38
© 60V RANGE; SET 30V. (29.4 - 30.6V)  'R39
- 4.2 AMMETER CALIBRATE )
; : ‘ PEAK-AVG SWITCE IN AVG POSITION "
7] ) 12A RANGE; SET 10A. {9.8 - 10.2A) R40
A * Check @ 2A reading. ({1.96 - 2.04A)
- o 26A PANGE; SET 30A.  (29.4 - 30.6A) R41
g ' 120A RANGE; SET 100A. (93 - 102A) R42
. o ¥ Adjust R77 if necessary.
i Y 4.2 CURRENT CALIBRATE SAMPLE
'*_ Set @ 100mV with 100A load. (R64)
fi 4l4 AMPSVPER VOLT CALIBRATE
B Apply 4V to unit; measure voltage with digital at TP1

and TP2.

] With coarse load, adiust full clockwise,

0-5 A/V RANGE; SET 20A. {19.8 - 20.2A) R35
F 0-30 A/V RANGE; SET 120A. {119 ~ 121A)  R36
E 4.5 CONSTANT CURRENT CALIBRATE
g With course load, adiust full clockwise, 12V applied to
; unit.
: _ 0=-30A RAMGE (28.7% - 30.25A7) R33
§ 0-120A RANGE (119 - 121A) R34

§ {BLYPE0-120-15002]
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4.6 CURRENT LIMIT CALIBRATE =~

SET C. L. at 10V. (120 - 130A) R85

4.7 - POWER LIMIT CALIBRATE

"SET .P. L. (34 - 39A} AT 45V. RS4
CSET P. L. (43 - SO0A) AT 35V. R94
SET P. L. (60 - T0A) AT 25V. - RG4

Check power limit indicator.

4.8 LINEARITY CALIERATE

A 0-10V power supply with high resolution of adjustment
will be required to accurately set the program voltage. The
program voltage is applied to the external modulation pin at

'TB1-3. The calibration should be done with a 10V source

voltage.
PROGRAM VOLTAGE LOAD CURRENT
0.5V - {5.88A - 6.12A)
1.0V - | ' (11.76A - 12.24A)
4.0V o (47.04R - 48.96A)
7.0V (82.323 - B%5.68R)
10.0V (117.6A = 122.4R)

b Ak i ko W T TR e M M M T SR W MW MM e e e e ek e e e W M e e e R W MR e e A A N WL W WAL R WA R LM b e e ek e M S R

R&7 IS USED TO ADJUST LOW CURRENT SET, AND R32Z IS USED TO
ADJUST HIGH CURRENT.
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5.0 THEORY OF OPERATION

5.1 CIRCUITS REGULATOR LOOP

Operation amplifiers U3 and U4 procesé a voltage that -
is derived from either the reference for constant current or.
from the scurce voltage in the amps péf vdltmmode.
ational amplifier U5 .is used as an error amplifier that
compares the processed voltage from U3, U4 and the veoltage
'drop generated on SH101 from the load current.
of UB is sent througﬁ a current gain stage (Q2) and then
directly to the power transistors to control the load
current. The power transistor section consists of 3 drivers
and 32 main trénsistors. Each main transistcr has an
emmiter.resistor that allows equal current sharing.
emitter resistors are of the fusible type éuch that the
failure of any one trans:istor will causs thé resistor to
. open and that transistor will be isolated from the bank by . .
the individual base steering diocdes.

A voltage is app

{inverting input)

panel load adjust controls.

adjusted for 1204,

Pin 2 of U3 is a

The cutput of U3 will
J4, Bin 2. The output of U4 will he +0.2V and is

Pin 2 (non-inverting)

The output

d through R17 and/or R31 to pin
of U3 that is determined by the front
I£ the DC leoad adijust is
then +0.6V will be present on D4 and R17.
virtual null and should not be measured.

be -0.9V and is sent through R4s to
avplied to

This is now the referer
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Voltagé fér cémparisoﬁ.Qi%ﬁ-ﬁhéJgﬁﬁgé %olfééé. The éﬁunt
voltage is applied te Pin 2 of US through R65. Error
amplifier U5 will control the legp to maintain equal
voltages on Pins 2 and 3.

I

th

the processed reference voltage on Pin 3 of US is
greater than the shunt voltage, then the output on Pin 6
_will‘drive Q2 harder, which will in- turn increase the drive
current to the power transistor configurationL This will
increase the 1oad current from the source until the shunt

voltage reaches the reference voltage, at which peoint the

cerror amplifier will reduce the drive, and the loop will

equalize in regulatory fashion.

The RC networks around US determine the speed of
resﬁonse of U5 and are.made to be slower then the sum ¢©f the
other components in the loop to assure that U5 is the

controlling factor. The response time of the loop is

approximately 50 us for a 0-120A step.

Potentiometer R£7 is used to balance the input section
of U5 and to compensate for ground potential differences

froem shunt to the PCRB. This control is used to calibrate

m

the linsarity in the external program mode.
Transistor Q3 iz used to actively shut down the power
section 1f the shunt voltags should syxceed that programmed

and ther

(I

fore, improvas the fall time during high current

rulse leoading.
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5.2 PEAK READING AMMETER

The hasic principle involved in the peak reading
ammeter circuit is to charge a capacitor to a value
preportional to the peak voltage developed across the shunt,
The voltage must not decay more than 2% between succegsive
pulsg$; This is accomplished by oﬁerational amplifiers U8

and U7.
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THE VOLTAGE GAIN OF AN OPERATIONAL AMPLIFIER IS DIRECTLY

PROPORTIONAL TC THE RATIC OF INPUT CURRENT TO FEEDBACK

CURRENT. THREE CONFIGURATIONS ARE USED IN THE UNIT.

THE INVERTING AMPLIFIER, WHERE THE INPUT IS 7O PIN 2, HAS A
VOLTAGE GAIN EQUAL TO THE FEEDBACKX RESISTCR FROM PIN §,
DIVIDED RY THE INPUT RESISTOR TO PIN 2. IN THIS CONFIGU-
RATION, THE QUIESCENT CUTPUT VOLTAGE IS EQUAL TO THE VOLTAGE

‘ON PIN 3.

THE VOLTACGE FOLLOWER, WHERE THE INPUT IS TO PIN 3, HAS UNITY
GAIN IF PIN Z IS CONNECTED 7O THE OUTPUT ONLY.

THE COMPARATOR OR ERROF AMPLIFIER CONFIGURATION WILL COMPARE
THE VOLTAGES PRESENT CON PIN 2 AND 3, AND .THE QUTPUT WILL BE
HIGH IF PIN 3 IS GREATER, OR LOW IF PIN 2 IS GREATER. :

T L i e e ok o NS WA L TR e WA TR R AR WG W W e e M e e e e Wk W W W AW S WA WA Uk A ki h Ll e it o e Ak e e e e o T

The input amplifier ¢f the peak reading ammeter U7,

T

iy

circuit consists of an inverting amplifier (U7}, a
Storage capacitor (C9), a2nd 2 high impedance veltage

follower {Ug). The gzain of the circuit is determined by the

D

input resistor selected by the ammeter range switches and an

cverall feedback resistor R5E.
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As a voltage pulse'is impfésgga:éﬁlfhé'éhﬁnt by ;
current pulse, U7_amplifie5 and inverts the signal to -8V
peak for a full scale reading. Transistors Q4 and Q5 supply
the current required to instantansously pull capaciter CQ_to
this -5V potential. Capacitor €9 is now charged to a
voltage proportional to the peak of the load current wave
form. Voltage follower U transfers this voltage to the

ammeter through R74 without loading down C9. Potentiometer

-~

R77 is used to zero the ammeter. The peak average switch sS4
is out ¢f the circuit for peak reading and shorts out CRY
for average reading. Shorting CRY causes R71 to load down
C9, and therefore, the pulse current is not stored. The
ammeter sees -the rulse current waveform and will give a

mechanically averaged reading.

5.3 CURRPNT LIMIT/POWER LIMIT

Oberat¢onal ampllﬁ*&* U8 performs the fﬁnction of
éu”rﬁpt limit and powsr limit by comparin g a reference set
by R85 to a combination of the shunt voltage and input
source veltage. If the source voltage is below 13V, then

the comparison is just refersnce to shunt voltage. When the

~ghunt voltage axceeds the value set by R2%, the out?ut of U8

will go negative and shut down the drive to the powar

rt
3
[¥H]

ransistec

-
x
g
)
o

through the powsr limit indicator and RS

ot

h

]
o+
o

rodu:

12
8]

f source voltage and shunt voltage exceeds

1500W, the drivs will similarly by limited, This is
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accomplished by zener diodes, VR7 and VR1O. A portioh of

the source voltage is added to the shunt voltage by VR7 and
- VR10, such that, as the source voltage increases, the
} : current limit peint is reduced. The power limit curve is a

;} _ dual slope approximation.

5.4 ELECTRONIC CIRCUIT BREAKER

A J-X filip-£flop (U9) 1is used to energize a powsr .
EJ . contractor through Q2. The £front panel DC load-on switeh ig. "
a momentary contact type that grounds Pin 12 of U9 f¢ change
the state of the flip-flop. ‘The sat input_(?in 13), reset
i {Pin 2), and output (Pins 8, 3) are brought out to TE2-1 for
remote control and status. The current iimit cection {(US8)
23 ' ig directly conn=acted ﬁo the reset input and will override
'“ ; any other contrel in the event of an overcurrent, ovear-

voltage, or over-powser cendition.

5.5 OVERVOLTAGE PROTECTICN

_J © Operational amplifier U8 also provides overvoltags

o protection through the use of R8%, VR8, and VRS. If the

mn

ource voltage exceeds 50V, these zener diodes will cause

he voltage on Pin 2 to rise rapidly and put the loop into

Lo
t

power limit., The circuit breaksr will trip because of the

] connection from U8 to the reseft input of U9.

T3 DLYRIN-120-1500R)

e P
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5.6 PULSE GENERATOR

Integrated circuit Ul {A3) is a vafiable pulse Width'_
-} : : oscillator whose fregquency is determined by the value Of._.
capacitance from Pin 7 to ground. The pulse width is
determined by the DC reference voltage present at Pin 2.
Pin 10 is a 5V reference. The output of the qscillatdr'
{Pins 12, 13} is inverted by Q2 (A3} and sent to the pﬁlse
- : load adjust controls. Transistor Q1 on A3 is used to

gv ‘ " generate é spike from the pulse generators output for
triggering an oscilloscope.

ek

5.7 SHORT CIRCUIT

- ‘ : Power contactor K1 is provided for testing the short
= : circuit current ¢f a power supply. The contactor is
b ) energized by Q€ and Q7. A current path of less than 10ma

B

from T32-4 to circuit ground is needed to energize the

“contactor.

: 5.8 POWER SUPPLY CIRCUITRY

8 Power is applied through Fl and Si to the EWO fans and
the primary ¢f T101. The two primaries of T101 may be
connected in parallel for 115 VAC, or in series forA23OV
operation. Secondary 8, 9, 10 is rectified and filtered

N beth pesitive and negative. Three Pin regulators Ui and U2

requlate the raw DC to +12V for all of the operational

amplifiers and mede indicator lamps. Secondary 5, 6, 7 is
3 - rectified and filtered to 23V for the short circuit and

circuit breaker contactors.
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Big: 1,300 £4
LRIG! 00 B
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CR1% 1,20 EA
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CRILD 1,900 £4
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chiz: L2085 JINGAZ-1 picie 51
Thizg 1,388 2 SikbEE-1 GI0EE 61
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5 1,200 E4 99-53-7081 CONN MOLEX 213980
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: NN B, (GB MJIS20L)
MOT, SOLITRIN
Q187 1,209 £5 | ANSHES §STR 18V TO-204RR S1LCD
: NPR AR, (SUB MJ13G91)
MET, SELITAON
aras 1,292 A NERZS ASTR 120V TO-2268% SILCO
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®0T, SULiTnON
g1i3 £.808 R INSHEY ASTR $80Y TO-20SRR 3ILCS
NEN RCA,  (BUB MIlSear;
47, SOLITACH
1. 300 ER NGB XSTR 100V TO-22408 SI.T

3il4

TO-Z24
NFN RCA,  (5UR
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MOT, SDLITRON

ISTR 180V TO-724M9 SILCD
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+
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R1QEH o 100 = RCROTE47IKS RES 470 OHM 1/4H 1%
ptes 1,389 €8 £F5-,1-18 RES .1 OHM 59 10% DALE
R1938 1200 £4 RERATB4TINS RES 478 OWf 175K 12%
Ridé 1,203 0 CFS-, 1~12 RES .0 CHM SM 0% DRLE
nwi 1,822 3 FLRETR4T IS RES 479 OHM 1740 10
R1ES 1,909 zA £F5-,1-12 AES L1 CHM SWo1o% DRE
RLER 1,89 EA RCROTBATIXS RES 479 OHM 1/sd (8¢
RIgH 1. AR PS5~ 1-i8 RES .1 Ot 3W 10% DALE
RidGA £, 008 £8 FCAQTB47 103 RES 470 ORM (/4w 103
RiE7 1.269 EA CFE-.1-1d RES .1 MM S 1% [els
R1274 1,283 4 RCRETEHTIKS RES 470 CHM L/4M 14
R128 1.0ea £ RS-, 1-13 RES .1 OHM SW 194 DRLE
Ri28A 1,000 A RCRBTB4TIHG RES 478 OHM 1/44 194
RidS L¥R E5 Fe-, 1-12 RES .1 OFM S 19w DRZ
R1233 1,828 5 RCAETE47103 RIS 472 O 14 19w
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R1L3R 1890 £8 RCRATETING RES 478 OHM L/4W 13%

R1L4 1,208 £ G5 -12 RES .1 GHM S 10% DALE
7115 1492 A RCRQTBATIXS RES 470 OHM 1/4W 1o%
f115 1,229 EA 5. 1-10 RES .1 GHM SW 182 DALE
5115 1,29 ER RCRRTBATIHS RES 470 GRM 1/4W 1o
At 1,269 A Ch5-. 112 RES i GR TW 10¥ DRiE
AR 4306 £ RAITETING S 473 D 1 164
aliz A 1,809 £5 (55 i-fa RES .1 DR S 12% DALE
CRLTR 1,208 £ RCRRTGATINS RES 470 OWA 14 1%
Rie L £ CF3-, 118 AES .1 GRSk 1% DAL
A1ish 1089 E3 RLRITE47 1S FES 470 M 1/ 16
R113 108 I CF5 1-12 RES .1 M W 10% DALE
Ri19R 1,209 A FERITBATIHG RES 472 OHA 174K 104
3120 1,900 £4 RCRZ0612145 RES 128 OHM /N 18
Rt 102 £4 LS. 1-10 RES .1 OHM SW 0% DRLE
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1, &%

1.8
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£

R
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]

£a

£

............

Che-. i-10

RUROTG4TIKS

CF-.1-1a
RLRATESTIKS
0P 1-18

RCR&7G471KS

RERETEATING
CPS-, $-18

RCROTGATLIRS

RCRATE4TINS
€P5-, 1-10
RCRETE4TIKS
$FEm 1m0

RORGTG4718E

RES 470 OHM 1/49 104
RES .1 OHM T4 18 DALE

FES 478 OHM 1/54 19%

RES .1 OHM 54 1% DALE

RES 478 OHM 1/54 10
RES .1 OHM 3W 124 DRLE

RES 478 OHM 1744 10y

RES .1 OHM SW 10% DALE ‘

RED 478 OHa j/44 13
REa . & OHM 5K (8% DAlE

RES 470 M 14w 106

RES 478 R 174 10X
RES .1 OW 54 12% BRLE
RES 470 CHM 1/4d 18%
RES .1 OHK SW 134 DRLE
RES 470 DHM 144 2
RES .1 OWM SH I DALE
RES 470 OAM Lisw 12
RES L1 Gt 3 18 DALE
RES 478 Gt 4rian 120

RES .1 OHW W 1@% DALE

RES .1 (M Se % DALE
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broo. M GUANTITY M CARE FGRT HUMBER NURENCLATURE SIZE  /DRAWIRG NI NG

#1350 1.8 £R

‘kl3p 1. 809 R

1. 608 £4

“RE37 ' 1. ER

81 - - 1.908 ER

52 1. 906 £4

83 {008 &R

Tl - 1,282 E0

R i.88d 25
T8z 1.8 24

i 4 &i":} E-EF
TFE {438 E8

TR 1802 &4
T3 1883 £
ol L#3 £
KBS L8085
sERA Z.20¢ B

2. 08¢ E8

ELRR

RLARTBATIKS

BEIKE1G1BFTBIATY

BA1K11610PTA3AL3

a9

CXEAE, 13 12TVRC  47-83HI Bi

RES 478 THM 1/44 18

RES .1 OHM 5w 1@% DALE

RES 47K 1W 18% A-3

RES 39 OMM OW 1@x G2

SWITCH SFST PUSHBUTTON

SHITCH SPFET FUSHBUTTON

SWITEH PUSHBUTTON

15T 190512
BH. &

&TaR-Y5Y -3 TERM BLX BoAu 77TEl-49

BFOR-Y3Y-3 TERN BN BESU 77385-39

SWITCH THERRARL 1390E6 L W

c

#35-103 BINDING PGST RED rH S#IThH

a59- 183 BIXCING POST BLACH Rt SHMI
Th

La%%-10z BRAAMA JRCK REG HM ZALTH
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