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1.0 INTRODUCTICN

The Dyneload is & precigion ingtrument which simulates
electrical loads to test power gupplies, generators, servo
eyestems=, patteries, and sgimilar electriczal power sources.
It gimuletes, at the option of the ueger, regiptive lpoads
{(ampe/volt) or may be switched to a conegtant current load
characteristic (current regulated at a pre-selected value)
or 8 constant voltage type of load (gimilar to a battery or
& zener diode). Provisions are also made for external
programming in sutomsted test set ups. The external
programming voltage ie from 0-10V with an input impedance of
10K minimum, Load current ie directly proportional to
programming veltage, and the zengitivity is adjustable with
the front panel current adjustmente.

In addition to the consgtant current externsl
programming, the Dynaload may be programmed by an external
rezigtance to function as a registive load, The load
regsistance ig inversely proporticnal to the programming
resistance.

The pulee load may be varied in frequency and 10-100%
duty cycle (pulse width). Frequency ranges are 20-200 H=,

100-1000 Hz, and S500-5000Hz.



INSTRUCTION MANUAL -~ MODEL DLVP S0-300-3000A ~- 2

Pulze amplitude ig independently controlled and may be
added to 8 preselected DC current by the combination of the
front panel controls. The meter normally reads peak pulse
current, =0 the DC current =should be preset, and the pulse
current isz the difference hetween pealk resding and the
previoue DC reading. The output of the internal ﬁulae
generator iz availabhle at the resr panel (TB1-1). The pulse
wave—-gshaping circuitry between TBi-1 and TB1-2, which are
normally jumpered together by a clip on the terminal block.

The circuit bresker used ito connect the source o the
pover devices in the loed is electronicelly controlled and
senses overcurrent, over dissipation (volte s amps), and
overvoltage.

In the event of an overvoltage or overtemperasture
condition, protection cifcuits open the electronic gcircuit
bhreaker. In the event of an overcurrent or overpover
condition, ciyrculitry iz sctivated teo limit the load current,
and a front panel "pover limit® LED ig lit. If the current
and power are increased further, protective circuitry will
open: the electronic circuit breaker. The power transiestors

are turned off prior to the circuit breaker cpening.
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THE FDLLOWING RATIHRBE APPLY:

LOAD VOLTAGE: O TO 50V

LOAD CURRENT: O TD 300A

POWER DISSIPATIOR: O TCO 2000W
OVERLOAD RATING: 20%
SELF-PROTECTION ~-- OVERVOLTABE: <60V

OVERCURRENT: <3504
OVERPOWER: <3500W

HODE SELECTOR SWITCH POSITIOR
{From left to right)

POSITION 1:
FPOSITION 2:

POSITION 3:
POSTITION 4:

POSITION S
AND
POSITION 6:

POSITION 7

POSITION 8:

Constant reesistance 0-20 A/V as
determined by the front panel DC losd
adiust

Congtant resgigtance 0-60 A/V as
determined by the front panel DC load
adjust

Constant current 0-60A as determined by
the front panel DC load adjust

Constant current 0-3004 as determined by
the front penel load adjust

4 variable duty cycle pulse leoad with
0-80A and 0-300A ranges. The frequency
ranges of 20-200, 100-K, and S00-SK are
gelected by the three fregquency range
svwitches directly above the pulsme load
range =switches.

External moduletion ~~ will program from
0-3000A with O-10V applied to the
external modulation terminals (TE1-1

and TB2-5). Modulation sengitivity is
directly adjustable by the front panel
DC loead adijust control.

Congtant voltage load. In this
position, the load ie similar to 2 bat-
tery being charged or 2 constant voltage
zener diocde; no current is drawn until
the gource voltage reaches the
regulating voltage. The voltage at
which the Dynaload regulates is adjust-
adjustable by the front pznel volte
control.
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2,2 FROKT PANEL CONTROLS
£1: AC ON/OFF gwiteh and indicator lamp

g2: D€ lpad QN/OFF switch and indicator lamp

Mi: Load current range as selected by front panel
current range select gwitch, O0-~6V, 0-18V,
ar 0-&0V

53: Short current switech.
MZ2: Load current range as selected by £front panel

current range select switch: 0-36A, 0-1204, or
0-3604
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WHEN TESTIREG L.OW CURRENT SOURCES, IT MAY BE ADVISABLE TO USE
AN EXTERNAL FUGSE OR CIRCUIT BREAKER TO PROTECT THE SOURCE.
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THE METER RANGE SELECTOR SWITCH SHOULD ALWAYE BE MAKNITAINED
IN THE HIGHEST VOLTAGE OR HIGHEST CURRENT POSITIOR EXCEFPT
WHEN READINGS ARE BEING TAKEN. ALTHOUGH THE METERS HAVE
HIGH OVERLOAD CAPABILITY, THEY MAY BE DAMAGED BY OVERLOADS
IN THE LOWER RANGE POSITIORNS.

g g S i T T e e it

CURRENT SAMPLE: This is provided for measuring the
pulge current smplitude when operating in the pulse
mode. The current gample output iz factory celibrated
far 20mV per 100 amps load current or .20 millivolte

per amp.

SYNC OUT: Thie ig & pulse output which ie of the =ane
frequency =a£ the internal pulse generator, and may be

used to trigger an oscilloscope.
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PEAK AVERAGE SWITCH: Thie switch pleces the ammeter control

cirouityy in either a pealk pulse current reading or an

average current reading moade.

DC _LOAD CURRENT ADTUST: Course and fine adijust contols with

a i0 to 1 ratio for precisely zmetting the losd current for
the constant current and amps/volt ranges. This control is
also functional in the pulse mode to adjust the DC load

component.

PULSE LOAD CURRENT ADJUEST: Course and fine adjust controls

for the 0-60A and 0-300A pulse ranges.

RATE/WIDTH CONTROLS: The rate control continuously adjusts

the frequency of the pulse within the frequency range
selected. The width contreol adjuste the duty cycle of the

pulse from 10% to 100%.

VOLTS CONTROL: In the constant voltage mode the control

s#&t2 the threshold voltage at which the Dynaload will
regulate the veltage present at the input by drawing the
ioad current reguired to bring the voltage down to the value

est. The knee of the threshold ig approximately 500 A/V.
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2.3 BREAR PANE! CONNECTIONS: -- TABLE 1

REAR PANEL CONNECTIONS

E~ f PLUS LOAD. CONNECT TO TEE POSITIVE
TERMINAL OF THE SOURCE TO BE TESTED.

E- ; MINUS LOAD. CORNECT TO THE MTIRUS
! TERMINAL OF THE SOURCE TO BE TESTED.

B T

TB1-1 : OUTPUT OF THE PULSE GENERATOR.

S YL ISR SO U

TBi1-2 INPUT TO PULSE LOAD RANGE SWITCHES. TERNMI-
TERMINALS TR1-1 AND TR1-2 ARE NORMALLY
JUMPERED TOGETHER.

TB1-3 % EXTERNAL MODULATION INPUT. CALIBRATED
! FOR 30A PER 1 VOLT INPUT.
}
TB1-4 ; 10V REFERENCE FOR USE AS PROGRAMMING VDLTAGE.f
) N {
bt = 3 P o vl o BFIE T TN 5
TRI-G : REEIETANGE FROGRAMMING, ACCESS PIR TD

FRONT PANEL DC LOAD ADJUST POTENTIOMETER.
MODE SELECTOR SWITCHES TO THE A/V RANGES.

T o s e B " g L L St e e o 15 S e

TB2-1 : STATUS IRDICATION OF ELECTRONIC CIRCUIT
BREAKER MODE. WITH CIRCUIT BREAKER CLOSED,
4 5V SIGNAL WILL BE PRESENT AT THIS PIN.
WITH THE CIRCUIT BREAKER OPEN, NO VOLTAGE
WILL BE PRESENT. :

i
|
[
i
i
:
!
|
f
- |
TB2-2 i DC ON. A SHORT FROM THIS PIN TO CIRCUIT ;
! COMMON WILL CILOSE THE CIRCUIT BREAKER. i
3
: :
TBZ-3 : DC OFF. A SHORT FROM THIS PIN TO CIRCUIT
; COMMON WILL OPEN THE CIRCUIT BREAKER. |
1 :
§ TRZ-4 f SHORT. THE SHORT CIRCUIT CONTACTDR CAN EE §
: § ENERGIZED BY PULLING THIS PIN TO CIRCUIT
j g COMMON. THE SHORT CIRCUIT WILL REMAIN AS 2
3 ! LONG AS THE PIK IS KEPT LOW. !
i i i
i TB2-5 j CIRCUIT GROUND IS THE CONNECTION TO THE ;
; : CURRERT REGULATORS CIRCUIT COMMON AND IS ;
; NOTE« : ELECTRICALLY CONNECTED TO THE E-STUD. i
; i i
! F1 | AC LINE FUSE A1, SB. ;
1 3 )

HOTE»: THE CONTROL OF THE CIRCUIT BREAKER REQUIRES OMLY A
MOMENTARY CONNECTION TO THE CIRCUIT COMMON TD CHANGE THE STATE
OF THE BREAKER. THE PROTECTION CIRCUITRY IS HNOT ALTERED RY
THESE CUONTROL PINS OR THE FRONT PANEL DC LOAD-ON SWITCH. THE
CIRCUIT BREAKER AND SHORT CIRCUIT CONTROL PINE REQRUIRE LESS
THAR 10MA TD CIRCUIT COMMON.
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3.0 OPERATIHNG INSTRUCTIODNS

The fcllowing procedure ig recommended for connecting

the Dynaload:

A, Set the AC and DC Dynaload ON/OFF switches to off.

B. Set the meter range svitches in their maximum
voltage and current positions.

C. Set the load édjustments controls in the counter-—
clockwige position.

D. Zet the wmode selector swvitch to the desgired mode.

E. Connect the Dynaload to a standard 115V, 50-£0
Hertz powver source (optional input voltege ranges
are availahle),

F. Connection the source to be tested to the load
terminals of the Dynaload. E+r and E- on the rear
of the unit.

a. 1f external modulation iz to be used, the external
programming voltage ghould el=sc be connected.

H. Set the AC power switch to ON, the AC ON indicator
lemp should light.

I. The DC ON circuit breaker szhould now be sctusted
by pressing the momentery contact "DC LOAD-ONT7
gwitch.

T The front panel Dynaload veltmeter should indicste

the source voltage.
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K. Tf t+he circuit breaker does not close, or if there
ig no indication of =ource voltage, check the
external connections for voltage and polarity.

L. The load may now be increased by turning the load
adjugt controlse =lowly clockwige until the
appropriate load is cbtained.

M. The meter range svitches may be svitched to the
lower escsle poeitions if grester accuracy isg
reguired, and external instrumentetion may be used
to ebtain further accuracy and eliminate the

effects of line voltage drops at high currents.

3.1 CONSTANT RESISTANCE MODE (AMPS/VOLT)

Two scales are provided: 0-20 A/V and 0-60 A/V.
Minimum resigtance on the 0-20 A/V is 0.05 ohme, and minimum
resigtance on the 0-60 A/V is 0.016 ohm=. For example, to

tegt 2 12V battery with & tweo ohm resgistive

load:
F% Set the mode melector switch to the 20 A/V
position.
B. Adjust the coarse and fine load adjusts to obtain
the 64 load.
C. The two ohm load is novw set, and this resisiance

value will remain constant for the full range of

input voltage.
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The resistive load characteristices of the Dynaload
simulate a pure resistance down to appraoximastely 1 to 2 volt
input; for a given regilistance zetting, the current is
directly proporticnal to the voltage over wide dynamic
ranges. in the very low voltages, the power transistore

will saturate,

3.2 CONSTANT CURRENT MODE

Sowme pover sgurces, such as variable pover supplies,
ere rated at 2 fixed maximum load current asnd adjustable
aver a predetermined voltage range (for example, 5-30V @
204). If the registive load characterigtic vere used for
thig type of test, it would be necessary to resgset the load
eerch time the power supply voltage vas changed in order to
maintain the full loed current. However if the load is set
to the 0-60A range, and a load of 204 ie applied, then the
pover supply can be adjusted from S5-30V, and the load
current will remain constant.

It sheould be noted that many solid state pover supplies
are designed for short circuit protection by internal
current limiting and bendback, and therefore, may not start
up into & congtant current type of load. Accordingly, the
conetant rezistance characteristic szhould he-ueed as a losad
when gimulating short circuit protection snd recovery of
most zolid gtete pover supplies unless othervise specifised

by the manufacturer.
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3.3 EXTERNAL MODULATION

In the externsl modulastion mnode, the Dynaldad acte as a
conztant current load with the eonstant current prapcrtimnai
to the externai voltage applied to TB1-32 and TBi-5,

The Dynaload will program from O-300A if the DC load
adjustmente are get in the maximum clockwvise position. The
programming sengitivity may be reduced Proportionately by
the front panel DC load adjust controls. Turning the load
adjust ﬁﬁunterclmckwisé reduces the programming sensi-
tivity. The input impedance df the external modulation
terminals ie approximately 10K ohme.

The linearity of the exteransl program is set to be
within 2% above 1A,

The trangient regponse of the Dynaload ie determined by
the feedbeck loop characterigtice of the constant current

regulator to achieve precigicon rroagramming.

3.4 PULSE MODE

The pulse laa& may be varied Ifrom 0-50A or from 0-300A
peak current by the pulee amplitude control on the front
panel. The frequency may be varied from approximately
20-5000 Hz by the pulse frequency control and range ewitchee
on the front panel. Thie pules load may be superimposed on
top of a8 conetant DC load, which may be selected by the DC

load control on the front panel.
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» If the pulse iz to be used down to & no-load state, the
LC load controls should be turned fully counterclockwize.
The maximum total of the pulse and DC load will be limited
eround 3204 by the internal current limit protection.

The rize time of the load current pules iz approwi-
mately 50 us for 0-300A. If thie ie too fast for the
application, the wave form may be altered by inserting a
netvork between TBl-1 and TBi-2.

The DC pulse load~may be mixed in any combination
through the use of the separate DC load couree and fine and
the pulsme load coerse and fine contrale. When the O0-&0A
pulse mode iz used, the DC load control ig calibrested to a

0~-60A renge. The 3004 range functions gimilarly.

3.5 CDONSTANT VOLTE MODE

In the constent valts mode, the Dynaload acte as an
adjustable pover zener diode, The regulating voltage is
programmable from approximately 3-50V by the front panel
volte adjust control. The constant volte pogition is used
to simulate & battery to & basttery charger, or the Dynaload
may also be used as & shunt regulator for special

applications.
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3.6, POWER RATING

The Model DLVP EOWEOD—BOOC will diszeipate 2000W
continucusly, In order to assure +that overheating does not
cecur, the sides and rear of the Dynaload should be clear
for the air inteke and the alr exhaust. The cooling air
enters from the sidee and leaves from the rear. .The
Dyneload should periodically be checked for duet accumu-
laticn. If the power devices should excead 1250, o

thermnal cutout will trip the cirguit breaker.

3.7 PROTECTIVE CIRCUITS

The Dynaload has internal current limiting at
approximately 3204 maximum, at which point the powver limit
lamp ie2 14it, and if the load currant exceedes approximately
3404, the circuit breaker will +rip. The Dynaload alsc
incorporates reverse voltage protection by reverse diode.
If the input igs hooked up backwards, the source will‘be
shorted. In the event that an overvaltage is applied to the
Dynaload, an internsl overvoltage circuit will open the
circuit breaker, thereby protecting all internal circuite.

The voltage current product iz also monitored to
prevent an overpover condition. from happening. Accardingly,
the current limit characteriztic are get at approwximately
3204, which ies maintained to approximately 11V, At thie

point, the current limit characteristic ie reduced as the
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input voltage iz increaeed, thereby limiting the masimum
powey which may be programmed into the Dyneload. When the
load exceeds 320A or 3200W, the power limit indiceator will

be lit.

3.8 ESPECIAL APPLICATIONS

The Dynaload may be uesed for AC load teeting, within
its retinge, by the uge of an externsl bridge rectifier zo
that the Dynaload zees pulsating DC, but the AC source sees
an AC leosasd. The effect of the rectifier ie to slightly
digtort the Dynaload characteristice at low voltagees and
currents. The Dynaload ig not normelly recommended for
testing AC sources sbove 1000 cyclee due to its limited
speed of responege, unlems the user gpecifically recugnizeg
the load characteristics at higher frequencies.

The Dynaload may also be used as z current or voltage
regulator rether than 8 load for special applications as

described in Sections 2.2 and 3. 5.

“.9 EFFECTE OF CABLE TNDUCTANCE ON PULSE LOADING

When the Dynaload is used for high current pulee

loading, the effectz of cable inductance must be considered

The critical parameters are the 50 microsecond riee time and

the 3V minimum compliance specifications. I the inductance

of the cables from the voltage source iz grest enough to

czuse the voltage at the Dynaload to go below 3V, then
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excesgive current wave form distortion will occur. This ie
becauses the pover devices are driven into saturation in an
ettempt to reach the programmed current which cannot ocgour
becauge of the low connector valtage. Once in a ssturated
gtete, the response time is= much zlover. The result ie =1
significant overshoot on the rizing edge of the pulse. The
peak reading ammeter will measure this peak and give
deceiving results.
In order to prevent this from oceuring, it should be
noted that:
1. 1 micrchenry = 2f4 feet of wire (total).
2. S0A @ S0 microseconds rise time = 1 volt drop
with 1 microhenry.
3. The inductive drop cannot exceed the difference
between the szource voltage and the 3V compliance.
For example: To test 8 10V source with & 100A pulee,

the maximum cable length would be:

E Max drop = 7V

i 1004
E =L —we- TV = L —wewe—
dt S0us
L = 3.5 microhenries masimum

Haximum cable length 8.4 fest total
or 4.2 feet from source to Dynsload.

If the distence from the load to the gource must be
grester thar thies, there are zeversl methode to increase the

maximum distance. One way is to use several insulated
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conductors. Thie cute the inductance in half if 4 are used
ingtead of 2, or by cne-third if 6 sre used. Thig doubles
or triplas‘the maximum length, respectively. Anothér method
iz to slow dovwn the rise time of the pulse generator before
applying it to the regulation loop. Thie cen be done by
removing the jumper on TBl and ineerting an R-C netwvork
betwveen the pulse-ocut and pulge-in terminals. Increseing
the rise time to 100 microseconde will double the maximum
cable length. The third method is teo use a2 large elec-
trolytic caspacitor at the dynaload studs that can supply the
current necesgsary to conteract the inductive drop of the
cable. If the previous example regquired 15 feet of total
wable length or 6.25 microhenries, which would be 12.5V of
inductive drop, then the capacitor would have to supply 5.5V

@ 100A for 50 microsencond. By the formula:

The cepacitor reguired would be 900 microfarads.
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4.0 . CALIBRATION PROCEDURES

4.1 YOLTHMETER CAITBRATE

NO LOAD CURRENT, CIRCUIT BREAXKER CLOSED

&V RAKGE; SET 3v. (Z.94 - 3,06V R37
18V RANGE; SET EAR {8.82 - 9,18V -R38
60V RANGE; SET 30V. (29.4 -~ 30,6V) R3S

4.2 AMMETER CALTBRATE

PEAK-AVE SWITCH IR AVG POSITION

36A RANGE; BET 304, (29.4 - 30.64A) R40
+ CHECK @ &A READING, (5.88 - 6.124)

1204 RARGE; SET 100a. {88 - 1024) R41

360A RANGE; SET 300aA. (284 - 3064) R42

= ADJUST R77 IF NECESSARY.

4.3 CURRENT CALIBRATE SAMPLE

SET @ 20MV WITH 1004 LOAD. (R&4)

4.4 AMPS PER VOLT CALIBRATE

APPLY 4V TO UNIT: MEASURE VOLTAGE WITH DIGITAL AT INPUT
STUDS. WITH COARSE LDAD, ADJUST FULL CLOCKWISE.

0-20 A/V RANGE: SET 80a. (79.2 - 80.8A) R3S

O-&0 A/V RARDBE; SET 240A. (238 - 2424 R3&

4.5 CONSTANT CURRENT CALIBRATE

WITH COURSE LOAD, ADJUST FULL CLOCKWISE, 10V APPLIED TO
UNIT.

O0~-60A RANGE (59.3 -~ 60.54) R33

0-300A RANGE (297.5 -~ 202.%a) R34
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4.6 . CURRENT LIMIT CALIBRATE

SET €. L. =at L0V, (300 - 3284 RBL

4,7 POWER LIMIT CALIBRATE

SET P. L. (68 - 7BAY AT 45V. | RS2

SET P. L. (86 =~ 100A) AT 35V. rRS4
SET P. L. (120 - 140A) AT 25V, Ro4

Check power limit indicator.

4.8 LINEARITY CALIBRATE

A D0-10V power Bupply.with high resslution of adjustmwent
will be reguired to sccurately et the program voltage. The
program volitage ie applied to the external modulation pin at

T™81-3. The calibration should be done with & 10V szource

voltage.

PROGRAM VOLTAGE LOAD CURRENT
0. 5V {14, 74 - 15.34)
1.0V (29.4A -~ 30.64A)
4. 0V (117.6A - 122.44)
7.0V (205.8A - 214. 2A)
i0.0ov {294, 0A - 306. 040

A o g — - ] — - — . W — T T —_— W o e by i s o

R&7 IS USED TO ADJUST LOW CURRENT SET, AND R32 IS USED TG
ADJUST HIGH CURRENT.
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%.0 THEQORY OF OPERATION

5,4 CIRCUITE REGULATOR L[OOP

Operaticon amplifiers U3 and U4 process =2 voltage that
ie derived from &iﬁhar the reference for constant current or
from the =ource voltage in the smpes per voli mode. Oper-
ational amplifier US i= used ag an error amplifier that
compares the processed voltage from U3, U4 and the vaoltage
drop generated on SH101 from the load current. The output
of US ig sent through a current gain stage (Q2) and then
directly to the power trangiestors to control the lomd
current. The pover transistor section conesiete ﬁi 7 drivers
and 71 main transistors. Each main traneistor has an
emmiter regigtor thet allowve equal current sharing. The
amitter registors are of the fusible type such that the
failure of any one transisgtor will casuse the regisgtor to
open and that transistor will be isgolated from the bank by
+he individual base mteering diodes.

A voltage is applied through R17 and/or R31 to Pin 2
tinverting input) of U3 that is determined by the front
panel load adjuet controle. If the DC load adjust is
adijusted for 3004, then +0.6V will be present on D4 and R17.
Pin 2 of U2 ig & virtual null and should not be meegured.
The ocutput of U3 will be -0.8V and is eent through R46 to
U4, Pin 2. The outpui of U4 will be +0.2V and is applied to

Pin 3 (non-inverting) of U5, This iz now the reference

BY R R R RN ERESSEORERRRRETERNEEF T BT 1
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voltage for comparison with the shunt veltage. The =hunt
voltage is spplied to Pin 2 sf US through R&S. Error
amplifier US will control the loop to maintain equal
voltages on Ping 2 and 3.

Tf the procesged referance voltege on pin 3 of us de
greater than the ghunt voltzoge, then the putput on Fin &
will drive 02 herder, which will in turn increasse the drive
current to the power trangistor configuration. Thieg will
inecrease the load current from the source until the shunt
valtage reaches the reference voltage, at which point the
error amplifier will reduce the drive, and the loop will
equalize in regulatory fashion.

The RC networks around US determine the speed of
responee of US snd are made to bhe slower tkhen the sum of the
other components in the loop to assure that s is the
controlling factor. The responge time of +he loop i
approximately =0 ug for a 0-300A step.

Pctentiometer‘R57 iz uged to balance the input section

£ US and to compensate for ground potentisal differences

{

from shunt to the PCE. Thiz control is used to calibrate
the linearity in the external program mode.

Transistor @3 is used to actively szhut down the powver
gection 1if the shunt veoltage should exceed that programmed
and therefore, improves the fall time during high current

pulze loading.
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5, 2. PEAK READING AMMETER

The basgic principle invoalved in the peak reading
ammeter clrcuit iz 1o charge a capacitor to a value
proporticnal to the peak voltage developed across the shunt.
The voltegs must not deesy more than 2% betveen succeseive
pulses. Thig ig accomplished by operational amplifiers UG

and U7,

. G 0 ] ] il Ul Ul o it e WAl S T IR W P e VW A — . W AT M W AN SR W W W e W

THE VOLTAGE GAIN OF AN DPERATIONAL AMPLIFIER IS DIRECTLY
PROPORTIONAL TO THE RATIO OF INPUT CURRENT TO FEEDBACK
CURRENT. THREE CONFIGURATIONS ARE USED IN THE UNIT.

THE IRVERTING AMPLIFIER, WHERE THE IHRPUT IS TO PIN 2, HAS A
VOLTAGE GAIN EQUAL TO THE FEEDBACK RESISTOR FROM PIN &,
DIVIDED BY THE INPUT RESISTOR TO PIN 2. IN THIS CONFIGU-
RATION, THE QUIESCENT OUTPUT VOLTAGE IS EQUAL TO THE VOLTASE
ON PIN 3.

THE VOLTAGE FOLLOWER, WHERE THE INPUT IS TO PIN 3, HAS UNITY
GAIN IF PIN 2 IS CONNECTED TO THE OUTPUT ONLY.

THE COMPARATOR OR ERROR AMPLIFIER CONFIGURATION WILL COMPARE

THE VOLTAGES PRESENT ON PIN 2 AND 3, AND THE OQUTPUT WILL BE
HIGH IF PIN 3 IS GREATER, OR LOW IF PIN 2 IS GREATER.

o ————— A s A il Al ok W R, e i Gl ik Ul e ol i TR R Wek e S e WA e W e . W AN WA W M W M e M e A e

The input amplifier of the peak reading ammeter U7.
The circuilt consiete of an inverting amplifier (U7), a
sgtorage capacitor (C8)Y, and 2 high impedance voltage
follower (U&). The gain of the circuit iz determined by the
input resistor selected by the ammeter range gwitches and an

overall feedback rezistor R3&.
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”aﬁ a2 voltege pulse is impresged on the shunt by a
current pulse, U7 amplifies and inverte the eignal to -5V
peak for & full scale resding. Transistors @4 and G5 supply
the current reguired to instantaneously pull capaciter CS to
thiz -5V potentisl. Capacltor C9 iz nov charged to &
voltege praportional to the pemk of the load current wave
form. Voltege foallower US transfers this valtage to the
ammeter through R74 without loading down C£%. Potentiometer
R77 is used to zero the ammeter. The peak average switch S4
i2 out of the circuit for peak reading and =horte cut CR9
for average reading. Short;ng CRS caugesz R71 to load down
€29, and therefore, the pulse current iz not stored. The
ammeter sees the pulege current wvaveform and will give a

mechanically averaged reading.

5.3 CURRENT LIMIT/POWER LIMIT

Operational amplifier U8 performs the function of
current limit and power limit by comparing a reference set
by R8Z to a combinstion of the shunt voltege and input
eource voltage. If the =source volitage ig below 11V, then
the comparison is just reference to shunt voltage. ¥hen the
shunt voltage euceeds the value =zet by R85, the output of U8
will go negative and ghut dovwn the drive to the pover
transigtors through the power limit indicator and ReZ. ¥hen
the product of source voltage and shunt voltage exceeds

I000W, the drive will eimilarly by limited. Thie iz
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acconpliehed by =ener diodes, VRY and VR1IO. 4 portion of
the source veltage iz added to the szhunt voltage by VR7 and
VR10, such that, as the sourge voltage increases, the
current limift point is reduced. The power limit curve ie =

dual slope approximation.

5.4 ELECTRONIC CTRCUIT BREAKER

A J-K £flip-fiop (US) ie used to energize a powver
contractor through @8. The front panel DL load~on switch dis
a momentary contact type that grounds Pin 12 of Ué to change
the gtate of the flip~-flop. The set input (Pin 13), reget
{pin 2), and ocutput (pins 8, 8) are brought ocut to TB2-1 for
remote control and gtatus. The current limit section (U8)
ie directly connected to the reget input and will override
any other control in the event of an overcurrent, over-

voltage, or over-pover condition.

3.5 QVERVOLTAGE PROTECTION

Operational amplifier U8 also provides overvoltiage
protection through the use of RA8S, VRE, and VRS, If the
source voltage exceeds 30V, these zener diodes will cause
the voltags on Pin 2 to riee rapidly and put the loop into
power limit. The circuit breaker will trip because of the

connection from U8 to the reget input of US.
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5.6 PULSE GENERATOR

Integrated cilrcuit ULl (A3} is a variable pulse width
oscillator whose freguency is determined by the value of
capacitance from Pin 7 to ground. The pulee width is
determnined by the DC reference voltage pregent at pin 2.
Pinn 10 ie a 5V reference. The output of the ocpcillator
(pine 12, 13) ig inverted by Q2 (A43) and sent to the pulse
load adjust controls. Transistor Q1 on A3 iz used to
generate a spike from the pulse generators output for

triggering an oscilloscope.

5.7 SHORT CIRCUTT

Short circult loading iz initimted by momentary push
button S3. With £3 in the short cirecuit rozition, Q6 turne
on. With @6 conducting, 07 and Q1! are turned on,
completing circuite to the short circuit contactor (K3) coil
and the SCR101 gate. Since the speed of the Q11-SCR1O01
combination is much faster than the Q7-Contactor combination
(10 mz), the SCR tskes the surge current. Thie avoids
damage to £he contactor’s contacte.

With the contactor closed, the voltage across the SCR
is less than the vaoltage required to shut the SCR off. In
thie way, under stesdy state short circuit conditions, the

full current i=s taken by the contactor.
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When 52 is released, transistorg @8, 87, and Q11 turn
aff. Once again the Q11-3CR101 combination is much faster
than the G7-K3 combination (50 mes). This ensures thet the
SCR101 gate i= low before the caoantactor opens, thus removing

the sghort circuit condition.

5.8 POVWER SUPPLY CIRCUITRY

Powver is applied through Fl and 51 to the two fanse and
the primary of Ti01. -The two .primaries of T101 may be
connected in parallel for 115 VAC, or in geries for 230V
cperation. Secondary 8, 9, 10 ig rectified and filtered
both positive and negative. Three pin regulators Ul and U2
regulate the raw DC to +12V for all of the operational
amplifiers and mode indicator lsmps. Secondary 5, 6, 7 is
rectified and filtered to 28V for the short circuit and

circult breaker contactors.
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REVISIONS
SYM!| ZONE DESCRIPTION DATE | APPROVED

A. Added €25, R101, and R10Z to A2. 12/21/78 Wé/f%
B Revised and released for production. 6/20/79 LM,
C Corrected U1, U2 P/N's; retyped page 2 for clarity. 7/11/79 WJ’/};;
D Added CR'! 78-CR185, Q1 79-Q185; former R179 changed to

R186; added R179-K185 and R179A-R185A. Q150 was 9/20/79 Mj&fe

2N3055; Q160 and 0172 were NOT USED.
E R101-R135 were .1, 3W or 5W; also R137 thru R178, un~

Tess NOT USED. 9720/79 i,
F (A2) €7 was .00022; €8 was .047; C22 was .0047; ¢23

was .01; R17 was 10K, CCH: R27 was 274; R33 was 10K;

R35 was 10K; R44, 45, 46, 47 were 10%; R49 was 6.8K;

R60 was 12K, RLR; VR8 and 9 were 1N967B. (A3) RY /A

was.1K. (Chassis) Added C28 and C29. With Serial {10/3/79

No. 12: €3 (A3) was .47; C7 (A3) was .0015; added

R106 (A2). ECN 11079
& J3 was A2139-6. 10/31/19 A=
H P3 was (7) PIN; added J8, P8, and pins; mODED C32 f272/78)

|J0 CHASSIS Asse; PDED C 29 -C3) € CBA-CBIR
TO TOoPE BoaTTomM WEATSIAN RSSY  zoN 1094

J S4 vas TT13A-4T:. R3 and R3A were B106971. Handles |6/6/ |2
were NP-15, Vemaline. 80 |-
K Added C9 to A3 board B105897. ECN 11168|10/8/80
L Added CR20, R107-R110, and VRI1. Added page 5A. o
M Ri . ML
N Chassis: Added R190 and R19]. ECN 11847 4 3
' ON ISSUE These drawings and specifications are the property of TRANSISTOR DEVICES
INC. and shall not be reproduced or copied or used as the hasis for the many-
N DATE facture or sale of apparatus or devices without permission.
.. Schlager 12/6/78 ® .
= —— Transistor Devices Inc.
e r /0.3-79 Cedar Knolls, New Jersey
DATE
At L3775 ELECTRICAL PARTS LIST
DLYP 50-300-3000A
CODE IDENT NO. _S[ZE
08004 | A - 057
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REVISIONS

ZONE DESCRIPTION 'DATE | APPROVED

Chassis Assy: Updated P/N's, S1 was 881-2181-01A- | 25MAY82
7A1H; S2 was 881-1181-03A-7387.

A3 PCB: C4 KAS .068 MFD, 250V. ECH 12500 2 IMAYB4
9/26/8

A2 PCB ASSY: U8 P/N was CA741E. VR6& P/N

was IN752A, ECN 12655

A3 PCB ASSY: C3 WAS .1 MFD, 250V; C7 WAS .0022 5~21-85

MFD, 250V; R7 WAS 820. ECN 12985

R1S WAS 78.7K, 1/2W, 1%; R23 WAS 4.87K, 1/2v
1%; R28 WAS 464, 1/2W, 17; R60 WAS 16,9%K,
1/2W, 1%; R40 WAS 500 POT, R41 WAS 1R POT,
R42 WAS 2R POT.

CHASSIS: SH101 WAS A105798.

MODEL NO. WAS DLVP 50-300-3000. ECN 12024

42 PCB: RI18, R20, R22 WERE 15.4K, 1/2w, 1%; 6»4«-85/’9‘

R 180 and RiS1 were 35.n, 5%, 10% ; 3-26—-86

Ki and X2 were 24V, 70-903. 2ECN IB$35

Added C33 to AZ PCB. ECN-11649 m 5-20-86 1 =
A2 PCB ASSY: R104 was RES. 120, P/N RW7901200F. 5JANST

ECH-13838 {K‘ i,

1SSUE These drawings and specifications are the property of TRANSISTOR DEVICES
INC. and shall not be reproduced or copied or used as the basis for the manu-
DATE facture or sale of apparatus or devices witheut permission.
= Transistor Devices Inc.
Cedar Knolls, New Jersey
DATE
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Ty TEM OMENCLATURE or PART eor APPD MFR or
ab NG @ESCRIPTiON IDENTIFYING NO UV
Al PCB Assembly (D105893)--PCB: D105891
sS4 SWITCH TT11D6-YRA-1 ALCO SWITCH
55 SWITCH B106872 -1 mI .
S6 SWITCH B106872-1 IDI -
S7 SHITCH B106872-2 'FDIT...-.' .
P2A CONNECTOR (8) PIN A2402-88 MOLEX
p2B CONNECTOR (6) PIN A2402-6B MOLEX
P2C CONNECTOR (8) PIN A2402-8B MOLEX
P2D CONNECTOR (9) PIN AZ2402-98 MOLEX
-P5 CONNECTCR (8) PIN A2402-88 MOLEX
P6 CONNECTOR (6) PIN A2402-6B MOLEX
AZ PCB Assembly (D105896)--PCB: D105894
C1 CAP. 470 MFD, 40V ET471X040A02 MEPCO ELECTRA
c2 CAP. 470 MFD, 40V ET471 X040A02 - MEPCO ELECTRA
€3 CAP. 470 MFD, 40V ET471X040A02 MEPCO ELECTRA
c4 CAP. 10 MFD, 25y ET100X025A2 MEPCO ELECTRA
s CAP. 10 MFD, 25V ET100X025A2 MEPCO ELECTRA
(3 CAP. 3.3 MFD, 25V ET3P3X025A1 MEPCO ELECTRA
c7 CAP, .0022 MFB, 250V~ CZ2B80REZA2K2 BEPCO ELECTRA
8 CAP. 0947 MED,_ZSGV C280AE/A4K7 MEPCO ELECTRA
€9 CAP. .01 MFD, 200V CKO6BX103K QrPL
11 CAP. 01 MFD, 250V CZB0AE/ATOK MEPCO ELECTRA
th CAP. .01 MFD, 250V C280AE/ATIOK MEPCO ELECTRA
ciz CAP. .01 MFD, 250V C280AE/ATOK MEPCO ELECTRA
c13 CAP. .01 MFD, 250V C280AE/ATOK MEPCO ELECTRA
Ci4 CAP. .01 MFD, 250V CZ280AE/ATOK MEPCO ELECTRA
€15 CAP. .01 MFD, 250V - C280AF/ATOK MEPCO ELECTRA
Cié6 CAP. .01 MFD, 250V C280AE/ATOK MEPCO ELECTRA
17 CAP. .01 MFD, 250V C280AE/AT0K MEPCO ELECTRA
18 CAP. .001 MFD, 250V C280AE/AIK MEPCO ELECTRA
€139 CAP. 10 MFD, 25V ET100X02542 MEPCO ELECTRA
€20 CAP. .047 MFD, 250V C280AE/ALT7K MEPCO ELECTRA
€21 CAP. .D47 MFD, 250V C280AE/AATK MEPCD ELECTRA
c22 CAP. D47 MFD, 250V C280AE/AL7K MEPCO ELECTRA
£23 CAP. .001.#FD,. 250V C280AE/AIK . MEPCO ELECTRA
£24 . CAP. 2.2 MFD, 63V ET2P2X063A3 MEPCO ELECTRA
€25 CAP. .01 MFD, 250V C280AE/AT10K MEPCO ELECTRA
€26 CAP. .47 MFD, 250V C280AE/A470K MEPCO ELECTRA
£27 CAP. .47 MFD, 250V C280AE/B470K MEPCO ELECTRA
c28 CAP. .0047 MFD, 250V C280AE/A&KT MEPCO ELECTRA
CR1 RECTIFIER Al5A &t
CR2 RECTIFIER Al5A GE
CR3 RECTIFIER INEAS QPL
Ckr4 BECTIFIER INeES . gPL
CR5 RECTIFIER NG4S QPL
? itam - wow source conirol or specificetion contrel drawing TRANSISTOR DEVICES INC. CEDAR KN?LLS, M.J.
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ATy ITEM NOMENCLATURE or PART or APPD MFR or
EQD NO DESCRIPTION IDENTIFYING NO EQUIV

CR6 RECTIFIER INeGS QPL

CR7 RECTIFIER IN oPL
CR8 RECTIFIER NOT USED

CR9 RECTIFIER 1N4148 QPL
CR10 RECTIFIER INE45 apL
LR RECTIFIER TN4 245 0PL
CR12 RECTIFIER Ne4sS neL
CR13 RECTIFIER NOT USED aPL
CR14 RECTIFIER NOT VSED OPL
CR15 RECTIFIER YNe4s oPL
CR16 RECTIFIER INGAE 0PL
CR17 RECTIFIER 1NG4S QPL
CR18 RECTIFIER ING4E OPL
CR19 RECTIFIER I OpPL
CR20 RECTIFIER m¥ %?gﬂ

01 TRANSISTOR NOT USED

Q2 TRANSISTOR 2N3054 QPL

03 TRANSISTOR 2N2907A oPL

Q4 TRANSISTOR 2N2907A aPL

05 TRANSISTOR 2N221%A oPL

06 TRANSISTOR 2N2907A 0OPL

07 TRAHSISTOR 2N3054 QPL

08 TRANSISTOR 2N3054 . npL

09 TRANSISTOR 2N2210A oPL

010 TRANSISTOR 2N2222 QPL

Q11 TRANSISTOR 2N2219A oPL

R1 RES. 10, 2, 103 RCRZ20G100KS QPL

R2 RES. 1.2k, W, 10% RCR326122KS OPL

R3 RES. 3.3K, %, 2% RLRZ0C33016R oPL

Ré RES. POT, 1K 1015X DALE
R5 RES. POT, 1K 101sX DALE
R6 RES. 3.3K, 4, 2¢ RLR20C33016R QPL

R7 RES. 220, uW, 2% RLR20C22006R QPL

R8 RES. 220, 1M, 2% RLR20C22006R OPL

R9 RES. 470, W, 10% RCR206471KS opL
R10 RES. 4.7K, 41, 10% RCR20G472KS 0pPL

RN RES. 10, %M, 109 RCR20GT00KS QPL

R12 RES. 680, %W, 10% RCR20G681KS QPL
R13 RES. 680, 34, 10% RCR206681KS QPL t
R14 RES. 680, %W, 10% RCR20G681KS QPL

R15 RES. 470, W, 29 RLR20C47006R opPL
R16 PES. 1.27K, 1M, 1% CCH1271F A-B
R17 RES. 35 QK lf&W 1% RH55C1692F QPL
R18 RES. 27.4K, 1/4W, 1% RN55C2742F

R13 RES. 154K, 174w 017 RN55C1543F

R20 RES. 33. ZK 1/4W 1% RN55C3322F )

R21 RES. 2.26K, 3, 1% CCH2261F A-B
R22 RES. 40.2K, l/lt-W 1% RN55C4022F T

R23 RES. 15.4K, 1/&4w, 1% RN55CI542F
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1Y ITEM NOMENCLATURE or PART or APPD MFR or
EQD NO DESCRIPTION IDENTIFYING NO EQUIV
R24 RES. 5.62K, 3W, 1% CCHB621F A-B
R25 - RES. 15.4K, 4W, 1% CCH1542F A-B
R26 RES. 56.2K, W, 1% CCH5622F A-B
R27 RES. 100, 1/4W, 1% RN5S5C100 OF
R28 RES. 332, 1/4W, 1% RN55C3320F
R29 RES. 1K, W, 1% CCHI001F A-B
R30 RES. 270, LW, 10% RCR20G271KS QrPL
R37T RES. 15.4K, LW, 1% CCH1542F A-B
R32 RES. POT, 5K, M, 10% 1018X DALE
R33 RES. POT, 50K, i, 10% 1015X DALE
R34 RES. POT, 5K. %W, 10% 101X DALE
R35 RES. POT, 20K, W, 10% 1018X DALE
R36 RES. POT, 5K, %W, 10% 1015X DALE
R37 RES. POT, 1K, %W, 10% 101X DALE
R38 RES. POT, 5K, W, 10% 1015X DALE
R39 RES. POT, 10K, %, 10% 1018X DALE
R40 RES. POT, 100, 107 3386%-101 BOURNS
R41 RES. POT, 200, 10% 3386X%-201 BOURNS
R42 RES. POT, IK, 10% - '3386X%-102 BODRNS
R43 RES. 680, LW, 10% RCR20G681KS QPL -
R44 RES. 4.7K, 3, 2% RLR20C47016R opL
R45 RES. 4.7K. 3, 2% RLR20C47016R oPL
Ra6 RES. 22K, %W, 22 RLR20C22026R oPL
R&7 RES. 4.7K, 4W, 2% RLRZ0OC47D16R QPL
.R&g RES. 1.5K, 3. 10% RCR206152KS 0PL
R49 RES. 10K, 30, 102 RCR20G103KS oPL
R50 RES. 100, LW, 10% RCR20G101KS OPL
R5] RES. NOT USED
R52 RES. 470, 4, 10% RCR20G471KS 0PL
R53 RES. 1K, M, 10% RCR20G102KS 0PL
R54 RES. 1.5K, 3, 10% RCR20G152KS: QPL
R55 RES. 2.2K, 4, 10% RCR20G222KS oPL
R56 RES. 68K, LM, 2% RLR20C6802GR 0pL
R57 RES. 1K, &M, 10% RCR206102KS 0PL
R58 RES. 10K, 3, 10% RCR20G103KS oPL
R590 RES. 330, LW, 10% RCR20G331KS OPL
R60 RES. 33.2K, 1/4W, 1% RN55C3322F QPL
R61 RES. 470, %M, 10% RCR206471KS OPL
R62 RES. 330, 4W, 10% RCR20G331KS oPL
R63 RES. 470, W, 10% RCR20G471KS OPL
R64 RES. POT, 200, %W, 10% 1018X DALE
R65 RES. 100, LW, 10% RCR20G101KS OPL
R66 RES. 1K, %M, 10% RCR20G102KS OPL
R67 RES. POT, 5K, W, 10% 101SX DALE
R6S RES. 1K, LW, 10% RCR20G102KS QPL
R69 RES. 4.7K, W, 10% RCR20G472KS QPL
R70 RES. 1K, W, 10% RCR20G102KS opPL
R71 RES. 1K, %W, 10% RCR20G103KS OPL
R72 RES. 10, 3, 10% RCR20G100KS OPL
R73 RES. 1K, 54, 10% RCR20G102KS opL
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Y STEM NOMENCLATURE or PART or APPD MFR or
W NO DESCRIPTION IDENTIFYING NO EQUIV

R74 RES. 4.7K, LW, 2% RLR20C47016R QPL
R75 RES. 2.7K, MW, 2% RLR20C27016R QPL
R76 |. RES. 2.7K, LW, 29 RLR20GC27018R QrPL
R77 RES. POT, 5K, LW, 10% 101SX DALE
R78 RES. 2.7K, LW, 2% RLR20C2701GR QpL
R79 RES. 270, M, 10% RCR20GZ271KS gPL
R80 RES. 1K, LW, 104 RCR20G102KS QPL
R81 RES. 220, LW, 10% RCR2062271ks QpPL
R82 RES. 3.3K, LW, 10% RCR20G332ks QPL
R83 RES. 1K, W, 10% RCR20G102ks QPL
R84 RES. 5.6K, LW, 2% RLR20CS6016R QPL
R85 RES. POT, 500, %W, 10% 1018X DALE
R8e RES. 10K, HW, 10% RCR20G103KS QrPL
RB7 RES. 1K, W, 102 RCR20G102KS QPL
R838 RES. 10K, %W, 10% RCR20G103KS oPL
R8Y RES. POT, 5K, %W, 10% 1018X DALE
RS0 RES. 2.7K, %W, 10% RCR206272KS QPL
R91 RES. 22K, %W, 10% RCR20G223Ks oPL
RG2 RES. 380, %MW, 109 RCR20G391KS QPL
ROz RES. 1.8K, LW, 10% RCRZ20G182KS - QPL
R94 RES. POT, 200, &W, 10% 101sX DALE
RG5 | RES. 12K, LW, 102 RCR206123KS OPL
R96 RES. 470, %W, 102 RCR20G471KS QPL
Re7 RES. 3.3K, 34, 10% RCR206332kS QPL
R98 RES. 1K, %W, 10% RCR20G102KS - QPL
Ro9 RES. 1K, 3, 10% RCRZ20G102KS QPL
Ri00 RES. 1K, %W, 10% RCR206162Ks OPL
R101 RES. 10 MEG, LW, 10% RCRO7G106KS grPL
F102 RES. 10K, %1, 10% RCRO7G103KS opPL
R1G3 RES. 10K, &W, 102 RCRO7GIG3KS QPL
R104 RES. 121 ,°3W, WW, 1% RW79U1210F .DALE
R108 RES. 1K, LW, 10% RCRO7GT02KS QPL
R106 RES. 100K, 1MW, 10% RCR20G104KS QPL
Ui I. C. MC7808C or UA7808C MOTOROLA or FAIRCHILD
U2 I. ¢ MC7908C or UA7908C MOTOROLA or FAIRCHILD
U3
THRU U7 1. C. CA3140E RCA
us I.¢C. LH741CN RCA
ug I. C. SN7472 SIGNETICS

See ageﬁ 5A following this page. _
VR DIODE TN5350 QpPL
VR2 DIODE TN5350 OPL
VR3 DIODE NOT USED
VR4 DIODE 1N821 QPL
VRS DIODE 1N758A OPL
VR6 DIODE 1N7538B OPL
VR7 DIODE 1N757 QPL
VRS DIODE TN9698 orPL
VRS DIODE TH969R QPL
VR10Q DIODE 1N9638B QpPL
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7Y ITEM NOMENCLATURE or PART or
&b NO DESCRIPTION IDENTIFYING NO

R107 RES. NOT USED

R108 RES. NOT USED

R108 RES. JUMPER

R110 RES. NOT USED

YR11 DIODE NOT USED

€33 CAP. NOT USED
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QYY | ITEM NOMENCLATURE or PART or APPD MFR or
QD | NO DESCRIPTION IDENTIFYING NO EQUIV

Pl CONNECTOR (6) PIN A2402-68 MOLEX

J2A CONNECTOR (8) PIN A-2145-8A MOLEX

J2B CONNECTOR {(6) PIN A-2145-6A MOLEX

J2¢ CONNECTOR (8) PIN A-2145-8A MOLEX

J2D CONNECTOR {8} PIN A-2145-9A MOLEX

P3 CONNECTOR (8) PIN A2402-8B MOLEX

P4 CONNECTOR (16) PIN A2402~168 MOLEX

A3 PCB ASSEMBLY (B145893)--PCB: B105897

1 CAP, .047 MFD, 250V C280AE/A47K MEPCO ELECTRA

c2 CAP. .001 MFD, 250V C280AE/ATK MEPCO ELECTRA

3 CAP. .47MrD, 50V° CRO6BX4 74K MEPCO ELECTRA

c4 CAP. 0.1 MED, 250V 713A1BB104PK251S MEPCO ELECTRA

€5 CAP. .068 MFD, 250V C280AE/A68K MEPCO ELECTRA

c6 CAP. .022 MFD, 250V C280AE/A22K MEPCO ELECTRA

C7 CAP. .0015 MFD, 250V C280AE/ALIES MEPCO ELECTRA

c8 CAP. .0022 MFD, 250V C280AE/AZKL MEPCO ELECTRA

e CAP. .0022 WFD, 250V C280AE/A2K2 MEPCO ELECTRA

CR1 RECTIFIER 1N645 QPL

CR2 RECTIFIER 1N645 oPL

1] TRANSISTOR 2N2219A QPL

02 TRANSISTOR 2N2907A OPL

R1 RES. 2.7K, 3¢, 10% RCR20G272KS QPL

R2 RES. 10K, %M, 10% RCR20G103KS oPL

R3 RES. 100, M, 10% RCR20G10T¥S QPL

R4 RES. 10K, %M, 10% RCR206103KS QPL

RS RES. 10K, &M, 10% RCR20G103KS OPL

R6 RES. 1K, i, 2% RLR20C10016R qQPL

R7 RES. 1R, W, 2% RLR20C1001GR QpPL

R8 RES. 270K, 3, 2% RLR20C8200GR . OPL

R9 RES. 27K, 3, 10% RCR20G273KS =™ - QPL

R10 RES. 47K, M, 10% RCR20G473KS QPL

s8 SWITCH 65031K-206-A (3 P.B.}  SWITCHCRAFT

Ul I. C. SG3524P SILICON GENERAL

P7 CONNECTOR (8) PIN A-2402-8B MOLEX

CHASSIS ASSEMBLY

8101 BLOWER FEATHER (#113) ROTRON

<32 ChP ,00224FD,250v £280AE/ AZ K2 WEPLy ELECTEN

€26 CAP. .47 MFD, 250V C280AE/ALT70K MEPCU ELECTRA

€27 CAP. .47 MFD, 250V C280AE/A470K MEPCO ELECTRA

C101 CAP. 2000 WFD, 16V WBR2000-16 OPL

(102 ahB. 3. 3MED, 25V ET2P3X025A\ MEPCO ELECTRA
lor items - se@ source contrel er specification control drewing TRANSISTOR DEVICES INC, CEDAR KNOLS, N.J.

| CODE IDENT NO | SIZE B
DLYP 50-300-3000A 06004 A P !. 105774
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QrY | ITEM NOMENCIATURE or PART or APPD MFR or
EGD | NO DESCRIPTION IDENTIFYING NO EQUIV
CR110 RECTIFIER A15A GE
CR130 RECTIFIER A15A GE
CR1 1z;,s RECTIFIER NI 1&4 OPL
< A Al §
853’3" LAMP, L. E. D. ?ds%ﬁsso % i ETT-PACKARD
DS2 LAMP, L. E. D. 5082-4850 HEWLETT-PACKARD
DS3 LAMP, L. E. D. 5082-4850 HEWLETT-PACKARD
DS4 LAMP, L. E. D. 5082-4850 HEWLETT-PACKARD
F FUSE, 1ASB MDL-1 BUSSMANN
XF1 FUSEHOLDER HTA BUSSMANN
K1 36 RELAY (N.0.) 586~906 STANCOR
K2 36 RELAY (N.0.) 586-506 STANCOR
K3 24 RELAY (N.O.) 70-903 STANCOR
1 CONNECTOR PLUG A2139-6 MOLEX
J3 CONNECTOR PLUG A2139-8 MOLEX
J4 CONNECTOR PLUG A2139-16 MOLEX
J5 CONNECTOR PLUG A2139-8 MOLEX
J6 CONNECTOR PLUG A2139-6 MOLEX
37 CONNECTOR A2139-8 MOLEX
M1 METER (VOLTS) AT05712
(Beede Type 3-02) DI
M2 METER (AMPS) A105712
(Beede Type 3-02) TD1
Q136 TRANSISTOR 2N5039 0PL
R RES. POT, 500K, %W, 10%
R1A RES. POT. 2.5K. . 108 |-> B100226 TDI/CLAROSTAT
R2 RES. POT, 250, 4M, 10%
R2A RES. POT, 2.5K, 3, 103 |- B100225 TDI/CLAROSTAT
R3 RES. POT, 250, LW, 10%
R3A RES. POT. 2.5K, &N, 10% |-~ 8100225 TD1/CLAROSTAT
R& RES. POT, 10K, %M, 10% CM42808 CLAROSTAT
R136A RES. 47K, TW, 10% RCR32G473KS OPL
(2) | Ri36 RES. 6.2, 3W, 5% RWEIVER2 DALE
’s1 SWITCH SPST 881K21810PTO1ATO COMPULITE
s2 SWITCH SPST 881K11810PTO3A13 COMPULITE
S3 SWITCH N.O. 4001 GRAY HILL
SCR101f  SILICON CONT. RECT. C45AX137-7326 GE
SH101 SHUNT B111683 D1
T101 TRANSFORMER B105775 I
TB1 TERMINAL BLOCK 670A-YSY-5 KULKA
182 TERMINAL BLOCK 670A-YSY-5 KULKA
B¢ Hem - see source control or specification control drawing TRANSISTOR DEVICES INC. CEDAR KNOlLS. M.J.
CODE IDENT NO | 7B
DLVP 50-300-3000A 05004 A Pl 105774
SCALE | SHEEY 7 g5 13

TERRA R RS




R A A
fTEM NOMENCLATURE or PART or APPD MFR or
NO DESCRIPTION IDENTIFYING NO EQuUIY
TP TEST POINT NOT USED
T2 TEST POINT NOT USED
TP3 TEST POINT, RED 1499-102 H. H. SMITH
TP4 TEST POINT, BLACK 1499-103 H. H. SMITH
PS5 TEST POINT, RED 1499-102 H. H. SMITH
- HANDLES 61717 UNICORP

SJ-ig-3] 4 Atne Cord 1406 Beolden

HEATSINK ASSEMBLY (TOP) p10578] TDI

i8 CoE | a1 pe -

2 A LAP .SJ‘M%&%%% §%§§§§}§%§ MERee &LEcTEA
£22 | AP o1 med o5y C2BOAE/ A lOic MEPCO
C29n] Cae oFIMFD, 25m v CzsoAE/ﬁ.q.'?K MERlY ELEL @A
CR10T | RECTIFIER NG4S QpL
CRI02 { RECTIFIER Ty QPL
CRI03 | RECTIFIER INGaS QPL
CR104 | RECTIFIER NG4S QPL
CRIO5 | RECTIFIER INGES QPL
CRI06 | RECTIFIER [WeesS - QPL
CR107 | RECTIFIER INGGS QPL
CR108 | RECTIFIER INGa s QpPL
CR109 | RECTIFIER Va5 oPL
CRITT | RECTIFIER NG4S QPL
CR112 | RECTIFIER N4z QPL
CR113 | RECTIFIER INGGS QPL
CRI14 | RECTIFIER | N 645 QPL
CRI15 | RECTIFIER INGSGS gPL
CRI16 | RECTIFIER INGas QPL
CR117 | RECTIFIER | NBaS QPL
CR118 | RECTIFIER IN G435 QPL
CR119 | RECTIFIER INGaS QPL
CR120 | RECTIFIER INGaS QPL
CRI21 | RECTIFIER W 6q5 QpPL
CR122 | RECTIFIER IN p45 QPL
CRIZ3 | RECTIFIER 'Y 4 gPL
CR124 | RECTIFIER IN 645 QpPL
CR125 | RECTIFIER N 645 QPL
CR126 | RECTIFIER IN 645 QPL
CR127 | RECTIFIER INGas gPL
CR128 | RECTIFIER IN 645 gpPL
CR129 | RECTIFIER V645 QPL
CR131 RECTIFIER INGAS OPL
CR132 | RECTIFIER 1w 645 QPL

[

DLYP 50-300-30004

b TR papgesy




iTY ITEM NOMENCLATURE or PARY or APPD MFR or
ab MO DESCRIPTION IDENTIFYING MO EQUIV
CR133 RECTIFIER INEES QPL
CR134 RECTIFIER 1 645 GPL
CR135 RECTIFIER iNb&SE QPL
C R4 P
3 cE"%a‘} RELTIEIEE. NG4S RFL
Q1 0]\
THRU TRANSISTOR Z2N3055 QPL
Q109 /
Q1io TRANSISTOR 2N503¢ QPL
Q111 \ .
THRY TRANSISTOR 2N3055 QPL
Qe
Q120 TRANSISTOR 2N5038 QPL
Q121 \
THRU TRANSISTOR 2N3055 QPL
Q128
Q130 TRANSISTOR 2N5039 QPL
Q131 N
THRU TRAHSISTOR 2N3055 QPL
pIE
7 RQ]IO]S.? TREMSISTOR Q_'N 3055 OPL.
THRU > | Res. .15, su, 10% cP5 DALE
R109
RIOI A\
THRU p; RES. 470, 1M, 10% RCRO7G471KS QPL
-R109A
Ri10 - RES. NOT USED
R1104 RES. NOT USED
RITIS
THRU/ RES. .15, 5W, 10% CP5 DALE
R119
R1T1A\_
THRU % RES. 470, 34, 10% RCRO7G471KS GPL
RT19A
R120 RES. 100 72w, 10% RCR.20G 101 KS aPL
r tam - see source comtrol or specification contrel drawing TRAMSISTOR DEVICES INC. CEDA_& KNOLLS, m'ﬂ
CODE 1DENT N Sile
J 105774
1P 50-300-20008 o004 | A [PL
IEALR | | ey a aF 72




S— T, R N RS T
3TY ITEM NOMENCLATURE or PART or APPD MFR or
0 | NO DESCRIPTION IDENTIEYING NO EQUIV

R121 \ _
THRU | RES. .15, 5, 10% CP5 DALE
R129
RI21A\
THRU M RES. 470, i, 10% RCRO76471KS QPL
R129A
R130 RES. NOT USED

R130A | RES. NOT USED
RI31\
THRU >I RES. .15, 5K, 10% CP5 DALE
R135
Rigl | RES, 470,%0,10% RCR206 41 ks aPL
RI3IA _
THRU 31 RES. 470, %M, 10% RCRO76471KS QPL
RI35A .

v RTA-RIGS RES..15,5W,10% epPE DalLE
THI0T | THERMOSTAT, 125%C, n.c. MODEL 2450 (TERM T-101)]  ELMWOOD
L RES. 490 ,Yaw,10% ReRe1642 KS @PL
R84 & HEATSINK ASSEMBLY (BOTTOM) 0105781
CR137
THRU M RECTIFIER Weas QPL
crR147/

CR149 | RECTIFIER 1N 64S QPL
CR150 | RECTIFIER NOT USED '
CR151 | RECTIFIER IN §45 QPL
CR152 | RECTIFIER NOT USED
CR153
THRU N} RECTIFIER INGas QPL
CR159/
CR160 | RECTIFIER NOT USED
CR161 | RECTIFIER ING4S QPL
CR162 | RECTIFIER NOT USED
CR163 RECTIFIER N 6as QPL
CR164 | RECTIFIER NOT USED
CRI 65\
THRU RECTIFIER {NG&E QPL
CR171”
CR172 | RECTIFIER NOT USED
_ltem - 380 source contrel or specification control drewing TRANSISTOR DEVICES INC. CEDAR KNOLLS, N,
L N S R
CODE IDENT NO | SIZF
105774
1P 50-300-30008 09004 | A |PL
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v | TEM NOMENCLATURE or PART or APPD MFR or
Wl NO DESCRIPTION IDENTIFYING NO EQUIV
CR173\
THRU RECTIFIER IN6&S QPL
cr178””
Q1 37\
THRU TRANSISTOR © 2N3055 QPL
g147.”
Q148 TRANSISTOR 2N5038 gPL
Q149 TRANSISTOR 2N3055 QPL
Q150 TRANSISTOR NOT USED
Q151 TRANSISTOR 2N3055 QPL
Q152 TRANSISTOR NOT USED
Q153 |
THRU | TRANSISTOR 2N3055 QPL
Q159
Q160 TRANSISTOR 2N5039 QPL
Q161 TRANSISTOR 2N3055 QPL
Q162 TRANSISTOR NOT USED
0163 TRANSISTOR 2N3055 QPL
Q164 TRANSISTOR NOT USED
Q165
THRU TRANSISTOR 2N3055 QPL
nns
|
Q172 TRANSISTOR 2N5039 QPL
Q173
THRU TRANSISTOR 2H3055 QPL
Q1787
RI37.
THRU RES. .15, 5W, 10% CP5 DALE
R1477
RI37A,
THRU RES. 470, 3M, 10% RCRO76471KS QPL
R14787

w {tem - se® source contrel or specification contrel drewing TRANSISTOR DEVICES INGC., CEDAR

LYP 50-300-30004

CODE IDENT NO | SIZE

09004 | A

PL

105774

SCALE

| aEET

11 of 13 ‘




ITEM MNOMENCLATURE or PART or APPD MFR or
NO DESCRIPTION IDENTIFYING NO EQUIV
R148 | Res. NOT USED

R148A | RES. NOT USED

R149

mm}> RES. .15, 5W, 10% cP5 DALE
R151

R149A

THRU M RES. 470, M, 10% RCRO7G4TIKS QpL
RI51A7

R152 | Res. NOT USED

RI52A | RES. NOT USED

R153

THRU >| RES. .15, 5W, 10%. CP5 DALE
R159

R153A |

THRU >| RES. 470, %M, 10% RCRO76471KS QPL
RI59A

RI60 | RES. NOT USED i
R160& |. RES. NOT USED -

R161 RES. .15, 5K, 10% CP5 DALE
RIGIA | RES. 470. LW, 10% RCRO7G471KS QL
RI62 | RES. NOT USED
R162A | RES. NOT USED
RI63 | RES. .15, 5W, 10% CP5 DALE
R163A | RES. 470, 1. 10% RCRO7GA71KS QPL
RI64 | RES. NOT USED
R164A | RES. NOT USED
R165
THRU | RES. .15, 5w, 10z CP5 DALE
R171 7
R165A
THRU > RES. 470, %, 10% RCRO76471KS QpL
R171A
72 | Res. NOT USED
R172A | RES. NOT USED
R173
TRU N Res. .15, 5w, 102 CP5 DALE
R178

ltem . s8e source control er specileation contre! drawing TRANSISTOR DEVICES INC. CEDAR KNOLLS, RLJ.

CODE IDEMT NO LAk
LYP 50-300-3000A, 09004 A PL 105774 |
SCALE joumnr 12 of 13




y | ITEM NOMENCLATURE or PART or APPD MFR or
P | NO DESCRIPTION IDENTIFYING NO EQUIV
R173A ,
THRU ) RES. 470, M, 10% RCRO7GA71KS QPL
R178A
L3o0- CRP. .01 wFB, 250V €280 AE / Aok MEPLS ELECTRA
<31 CAP. .oimfDd 250V C2B8oAE/ACK \l/
C21 A ] CRP o47MeD, 250V C 280AE/ AaTK MePee ELECTRA
* SELECT IN TEST--NOMINAL VALUE SHOWN.
J8 CONNECTOR, CABLE, 2 PIN 1625-2-03-06-1022 MOLEX
P8 CONNECTOR, CABLE, 2 PIN 1625-2-03-06-2022 MOLEX
]
— PINS, CapLe ConEsToR. 1561TL (02-06-1103) MOLEX
FEMALE
1560TL {(02-06-2103) MOLEX

PINS, LhriE CoNELTOR,

MALE

3w item - 8@ source control or specification contrel drawing TRANSISTOR
‘ CODE IDENT NO | SIZE

o004 | A |PL

DLYP 50~300-3000A

105774
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sHEst 13 of 13

MrRiANRTS



e e e e g ;t._..:_“q.a.iua!;lf' R R ; - et R e L N ———— e
1 it en
iYL .
m 12" @ yomist 4o § h n
B EMEIH Bl
o LT ¥ iR s
ﬁmm F hilht W
f SR, LTINS
W e 0d DRy S R LT T
& 5T g _ _x
CENTdlY 995 ik i
N ......S&éu.ﬁ.ﬂrﬁﬂ”ﬁu e MN‘..lelelllizillllttll\H/l:uT
8 W04 B SR EANAGK 48
Il..t.ttil/“
V3uy
ASIHXS HiyY
/--f e EI&..II! I,i.aw.l — ,
- e
STl
OV B2UyE-ONAL 4 1Y) K3 /.rl _ lllllllllllllllllllllllllllllllllllllll .
SIS 1AMENG
4]
—. * L S3ale
e P 0L Nl .g._a;_a
- o — = 20 - bt e
we oot \.__wl 291 ] ﬂﬁm _ m
1l ———- - 4 T
1
i i =
‘ T ey Sy == J;L.L
i . ! @ =7 o o
I T me m@ u
i m
H
__
.3 “ o s o o
i1 PV by
I
- 3 o T o
Olitg | —
mm , (=3 —
! @ m o _yl Lot oot
i
! ono i
I “ ‘o 9 o
] o 00
+ o 0 0
‘ o G 0
1] o O G [+)
- d I
] 00
3] o Q
_ = e = i
E = Jm i I
.o e
by L PR e PR U L — 2
m o v f v I 5 ! z




mﬁ_.qh,ﬂ_.m.mﬁnﬁh i e T L R T S .:im.if.....t]!tl;:!ii:.l.rlt...;:,..:lltl.. R e ea s v 4
ALY, AT ¢ ; USRI
3 ot - v . W et .
o SEL% ol oo C ETynTy _.,l..:. Y — . i ﬂﬁ.\.
' Ay sangybtgainas
[T VS 53RN a6 f6T: eny ] m ' aiy {
1 iaia iR 4 pa)
1 R .....w 1.“.._“ . 1] x :m i
: R * ), . re 4
e it 3 V8 et i T e 3
T T GNG > ] gy - 4
ot alitiilt, - T § T4y ErN
..ﬁ : i ....U\..”.,.. _4 .t ) o L i . .. . , i : Ty " - g } T w. . Fﬂl}ﬁ;.ﬂﬁ...
1 o5l 7wl wed eentinnn ph s ssimh sinvasase 4 PRSI Myt S il o o e o o e it oy e e o en w ! .
. E veiv )
4 Javiesnrzs bl 1wy winre Belvbiovivs 1 | - LEXE
| -3 ) oo BRI Bty ..mm.m_a. , My 4 i vl )
I L e . Ll
) ) ’ |._ -.z " ! I _m | Dy -ty
B ot ey T
] B () 4
: P W05 “mw; i3 w_ o
4 R [T | -
TLEROL O Fawy AU =3
m »..0.1.3..::“ . N 1 Lo it udmwi _m
. ‘Y R o R
. 13 h b R A iﬁu h A By md.»“ ! iEY Ao_w
1 PN i R . .pn&m....é‘.. MM §
. + ¥
| ! FA T ] W q.o _
: ; ._m q:.N v . Feid snen | 1
H A wrd N
b v U io.:.a-u.q—_un\m el w | [ . e
! . I #Hhie S
- ‘ ST T T Caatary . E—- fipdans .:
N 4 " bt 3 ertn '
S ;._unﬂm «ﬁx mzmw.u - Tttty .
e pd
Wy ¢ o .
b o 4 . B Ly - wovelsta 0n ]
€n.-,—ml by |2n4..l {
oy . et Tio [1i) ?»m.n«l
- . st Z A o worl m
i ! :
S + 7 y“Y. | . I ” ,
i ] - . X7 " " N
wETT] M i | AmIREN . _
- us q..- s i kA _m.uH - L5 ~M.wu. . L { _ |
U b d bal £ond . i ]
i i e mj by 14 v o i i
g u Wm« “famag A ] i <
_ o vl fuiw fe ot ) mv —«.Hﬂr.ﬂ.:a 3+ .
! 7 . L. ) m i " a.w.u ” m
-m. “. ¥ 1t ° — ~ 2 — ) '
ol s i | i 8 i
_ RN | B _ | i me I
"l 1 ¢ !
a ‘b e, 1 ) L I ﬁv (G i ) R R :
N ] ) LT A1) [N A dw - |
_ . sl T = Bl Faig] |
3 BN o ilees (el . : . .
€ . Y i T T ¥4 e 1 u B 3 s “ u— 1 §~ W .u.:lin ﬂ
S R L . arfara] | aldalhd) fabbdial) P L] g ) LI D
! TikEdaid ape ik " o PO e LY
o1 1l prieg vim mp ey Lt WY ¥ 5t it L ' b wa hy ' " d —l.m L i b
: L paamt L i _ o i At Bh Thp ple DI M e g bt IR R Tl e
A . _ = L N
. [kzry 1_, I [ e T
- b . e e = S o D |
“ T e el el T R R R S ) R TWIT M B T e T T R 3 e R g WY T ‘
M h _ u&._l ‘ . p Yy — .—. -4 m. f Tt T ] LI S LTR e ary oy = —-—f L s
i _ , i ﬁ ] ,. 1 “ TR A -
e s :.1“ Qi. e — e
| REEE -JoVR SRR TN  RO) R O |M R S I s o T It BICT I o S wenl v | .
; poerg [ N ITI L T  r] a3y 31 d4da st a1 - EFFF = T TS TETAE Tat T Al Tapt H e §
SN o vt vy e R W e e Ul 1 by Sgilie 1310 Qe i s AT o
. R efen © LY i f b [x ] bt I W :
s o RN G L LS ImlE i s 8T gy I I
: Lol i (LAY = [ — R
o 2 ﬁl:. 3 VALY - .. LU TATL IR T EE LR U | .5.:*‘ I R
X, A H rai ERmten 148 M s m i ? 3 5 m k] 2l
B e &8 fat'auw ¢ nien i H M Kl M )
Lo I L P PO U WA Ak bl dd i i — WL e pae e amir A — st e e ol Mk mee .M-u e ey g—— yt.' eh Ao
. w _ [ .
.E_M.H.-mw.f.u |
] rav . By P
nieng. 3] sregdon 3 L BN . .1 avat ek
1 viogy "y v a;%..r ﬁ. _:2 ;
: L ) !
:
| wmem———  GTOHINO0D TINVA JHOMd —— .
e e T U T S . ;
! | T H .u . n




