INSTRUCTION MANUAL DYNALOAD MODEL DLP 50-60~1000 TRAKSISTOR DEVICES, INC.

1. INTRODUCTION

The Dynaload is a precision instrument which simulates
electrical loads to test power supplies, generators, servo systems,
batteries, and similar electrical power sources. It simulates,
at the option of the user, resistive loads (amps/volt) or may be
switched t0 a constant current load characteristic {current iegum
lated at a preselected value) or a constant voltage type of load
(similar to a battery or a zener diode.) Provision is also made
for external programming in automated test sét~ups. The external
programming voltage is from 0-6V with an input impedance of 5K
minimum, Load current is directly proporticnal to proaramming
voltage and the sensitivity is adjustable with the front panel
current adjustments.

2. SPECIFICATIONS

The following ratings apply:
Load Voltage: B-50V
Load Current: 0-60A
Power Dissipaticn: 1-1000W.
Overload Rating: 10%
Self-Protection: bvervoitage: Less than 60V
Overcurrent: Less than 6%SA

Overpower: Less than 1300W

Mode Selector Switch Positions: From left to right

Position # l: Constant resistance 0-1 A/V as determined by the

b front panel DC load adjust.
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Specifications Continued

Position #2: Constant resistance 0-10 A/V as determined by the

front panel DC load adjust.

Position #3: Constant current 0-10A as determined by the front
panel DC lcad adjust.

Position #4: Constant current 0-60A as determined by the front
panel DC load adjust.

Position #5: Constant voltage load. In this position, the load
is similar to a battaxy_beipg$qhﬂ§ged or a constant
voltage zener diode; i.e.}lno-cqgéent is drawn until
the source voltage reaches the regulating voltacge.
The voltage at whiéh theDynaload regulates is ad-
justable by the front banei volts control.

Position #6: External modulation- Will program from 0-60A

o ) ‘ with 0-6V applied to the external modulation
‘; | terminals (TB-1). Modulation sensitivity is directly
~adjustable by the front panel DC load adjust control.

Position $§7: A sguare wave pulse 10ad’which may be varied from

0-50A and 500-5000 Hras desired by the front panel
Pulse Control.
Position #8: A short circuit which is applied in series with the

ammeter across the input allowing short circuit

current tests.

e
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Front Panal Controls:

5115: AC on-off switch and indicator lamp

Ml: lLoad voltage rana= as selected by the voltmeter range
gelector switch, 0-6V, 0-18V, or (-60V

M2: Load currentlranqe as selected by front panel current
range select switch, 0-83, OleA, or =607

Caution: The meter range selector switch should always be maip-
tained in the highest voltage or highest current positicn
except when readings are being taken; i.e., although
the meters have high overload capability, they may be
damaged by overloads in the lower range positions.

CB-1: load on-off circuit breaker. For absolute no load tests,
this circuit breaker should be opened and the circuit
breaker will automatically open in the event of an over-

voltage, overcurrent condition; i.e., the circuit breaker
is rated at 60A and will open up if more than 60A is
sustained through the Dynaload. In the event that an
overvoltage condition is applied, an overvoltage ECR will
fire, protecting the Dynaload, andé if the source has more
than a 60A capability, the circuit breaker will open.

Note: When testing low current sources, it may be advisable to

use am external fuse or circuit breaker to protect the source.
Provision is made to connect the load by front panel

binding posts for load currents of less than 15A. In the event

of load currents greater than 1532, the studs on the rear of the

unit should be used.

Current Sample:

This is provided for measuring the pulse current amplitude when

operating in the pulse mode. There will be approximately .0167

Valts for each amp of current.

Pulsgse: Sinc., Out, this is a pulsé output, which is the same

frequencey as the pulse load, and may be used to trigger an

osciloscope.

D-3-
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Rear Panel Connections:

£+ : Plus load-Connect to positive terminal of source to be tested.

" E- :.Minus load-Cornect to minus terminal of scurce to be tested.

TBl~1 : 0 to + 6V programming voltage input.

TE1-2 : Programming voltage return internally connected to the

minus terminal of the Dynaload. .

2

TBl-3 +6V which may be used as a soarce for programming.
F101 : AC line fuse 1A SB

3. OPERATING INSTRUCTIONS

The following proéedure is recommended for hooking up the Dynaload:
The AC and DC Dynaload switches should be turned off so that the load
is inherently disconnected. The meter range switches should be set in
their maximum voltage and current positions, aﬁd the leoad ajustments
controls should be set in the conterclockwise position. The mode
selé;tor switch should be set to the appropriate mode to be used.

The Dynaload should be plugged into standard 115V, 50-60 Hz power*
and connections should be made from the source to be tested to the
appropriate load terminals of the Dynaload. (E+ and E- on the rear of
the unit. Two terminals are prc@ided in parallel for each pﬁlarity
for simplified connections. Parallel + and - terminals are préviéed

on the front panel for convenience put: should only be used where the

load currents are 15A or less.)

* Optional input ﬁoltage ranges are available.

D4~



INSTRUCTION MANUAL DYNALCAD DLP 50-60~1000 TRANSISTOR DEVICES INC.

If external modulationni§-£o be used, the exterpal programming
voltage éhould also be connected. The AC-on switch should now be
turned on and the AC-on indicator lamp should light. The DC-on
circuit breaker should now be closed and the front panel Dynaload
voltmeter should indicate the source voltage. If the cirecuit
breaker kicks out or if there is no indication of source voltagé,
check the externai hook-up wiring to see that it is of the proper
polarity and that all connections are tight and secure. The load
may now be increased by turning the load adjust'contrcls slowly
clockwise until the appropriate load is obtained. The meter range
switches may be switched to the lower scale positions if greater
accuracy is required, and external instrumentation may be used to
obtain greater accuracy and eliminate the effects of leakage
currents in ﬁhe Dynalcad or line voltage drops at high currents.

3.1 Constant Resistance Mode {Zmps/Volt)

Two scales are provided: i.e., 0~1 A/V and 0-10 A/V.
Minimum resisténcé on the 0-1 A/V is one ohm and minimum resis-
tance on the 0-10 A/V is .lohm. Let us assume that we wish to
test a 12V battery with a two 6hm resistive load. We would accord-
ingly sef the mode selector switch to the 0-1 A/V position and
connect the source as previocusly d;écrih@d.

After checking the initial readings of the meters, we
would then adjust the voltmeter scale to the 0-18V scale and the
ammeter scale to the 0-6A scale. We would then slowly turn the
coarse and fine DC load adjusts to obtain the 6A load while monitor-

ing the battery voltage on the front panel volﬁmeter. For pre-

cision settings at high lcad currents, it is desirable to use an
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external voltmeter connected at the source terminals to elimate
the effects of lead érops.; Similarly, it may be desirable to
use external ammeters for particular tests to supplement the scales
of the Dynaload or for use at very low éurrenté.**

The resistive lcéd characteristics of the Dynaload simu-
late a pure resistance down to approximately 1 teo 2V input; i.e.,
for a given resistance setting, the current is directly proporw.
tional to the voltage over wide dynamic ranges. In the very low

voltages, the power transistors will saturate.

3.2 Constant Current Mode

Some power sources, such as variable power supplies, are
rated at a fixed maximum load current and adjustable over a pre-
determined voltage range; i.e., 5-30V @ 20A. If the resisgtive
load characteristic were used for this type of test, it would be
necessary to reset the lcad each time the power supply voltage
were changeﬁ in order to maintain the full load current. Accord-
ingly, the following procedure should he used:

With the load adjustments turned counterclockwise and the
DC load switch off and the Dynaload meters in their maximum vclt—-
age and current positions, switch the mode selector switch to the
constant amperes position, (-60A. ?grn on the power source and
the Dynaload and set the power sour;e*to the desired cutput volt~
age (let us assume 30V). Turn the coarse and fine DC load adjusts

until 20A of load current is achieved. The power supply may now

* Lead drop at 50A may well be .25 to .5V 1f substantial lead
lengths are used, and there is a moderate voltage drop internal
to the Dynalcad due to the circuit breaker and internal power
wiring.

** There are ninor leskage currents of a few MA in the Dynaload
instrumentation which do not pass through the Dynaload ammeter
(voltmeter current, voltage sensing network).

D=6~
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be programmed from 5-30V and the load current will be maintained
constant at 20A. This conétant current characteristic is main-
‘tained down to one or twe volts or until the A/V exceeds ten; i.e.,
it will maintain 502 constant current down to less than 5V or

'20A down te less than QV etc,

It should be noted that many solid state power supplies
are designed for short circuit protectioh by internal current ’
limiting and bendback, and accordingly, may not start up into a
constant current type of load. Acecordingly, the constant resis-
tance characteristic should be used as a load when simulating
short circuit protection and recovery'of most solid state power

supplies unless otherwise specified by the manufacturer.

3.3 EXTERNAL MODULATION

In the external mod mode, the Dynaloazd acts as a con-
stant current load with the constant current proportional to the
external voltage applied to TBi-1 and TBl-2Z. (TB1-2 is the return
of the external modulating voltage and is internally connected to

the negative lead of the Dynaload.)

The Dynalcad will brogram from 0-60A as the external
modulation voltage is programmed from 0-6V if the DC load adjust-
ments are set in the maximum clockwise position. The programming
sensitivity may be reduced proportionately by the front panel DC
load adjust controls; i.e., turning the load.adjust counferclockwise
reduces the programming sensitivity. The input iﬁpedance oflthe
external modulation terminals is approx. 5K ohms.

The transient response of the Dynaload is determined by
the feedback loop chara:te;istics of the conséant current regu-

lator to achieve precision Erogramming.
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3.4 PULSE MODE

In the pulse mode the Dynaload places a pulsating square
wave load on voltage source. This pulse load may be varied from
0-50A peak current by the pulse amplitude control on the front
panel. The freguency may be varied from approx. 500-5000 Hz by
the pulse frequency contro on the front panel. '

This pulse load may be superimposed on top of a constant DC load

which may be selected by the DC load contrel on the front panel.

If the pulse is to be used down to a no load state the DC load con-
trols should be turned fully counterclockwise. The maximum total of
the pulse and DC load will be limited around £5A by the internal

current limit protection.

3.5 SHORT CIRCUIT

This is for checking short circuit and recovery
from a short. It plgces a short in series with the ammeter across
the input. ‘
It should not be used directly on a large capacative voltage scurce
as the relay contacts may be welded shut.
For testing short circuit of a large capacative source the Dynaload
should be placed in the 10 A/V position and the DC load adjust turned
fully clockwise; Then the short circuit button may be pressed.
The short circuit relay will cause the circuit breaker to trip if

more than 60A of current is drawn.

Dmg- -
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" 3,6 CONSTANT VOLTS MODE

In the constant volts mode, the Dynaload acts as an
adjustable power zener diode. The regulating voltage is program-
mable from approximately 2~50V by the front panel volts adijust
control. The constant volts position is used to simulate a battery
to a battery charger, or the Dynaload may also be used as a shunt volt-
age regulator for special applications.

3.7 POWER RATING

The Model DLP 506-60-1000 will dissipate.l000 W continuously.
in order to assure that ovefheating dees not ogeour, the rear of the
Dynaload should be clear for the air intake and the air exhaust;
i.e., the cocling air enters and ieaves from the rear. If there
is a heavy dust accumulation, the Dynélgad should periodically be
checked, and if the Dynaload is run on a continucus duty basis,
the cgoling fan should be oiled at‘six?month intervals by remov-

ing the small plug on the inner surface,

3.8 PROTECTIVE CIRCUITS

The Dynalocad has internal current limiting at approximately
654 maximum and also has a cigcuit breaker which disconnects at
somewhat over 60A. The Dynaload also incorporates reverse volt-
age protection by reverse diode; i.é., if the input is hooked up
backwards, the source will be shorted and the circuit breaker will
trip if the source current capability is sufficient. In the event
that an overvoltage is applied to. the Dynaload {approximately $SV}-
an overgoltage SCleill crowbar across the Dynaload, thereby pro-
tecting all internal circults. If the source current is large ?

enough, the front panel circuit breaker will trip. If the source

Dmg-
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should be damaged by a 603& load or is not short circuit proof,
it may be desirable to inéorporate an external fuse or circuit
breaker to protect the source. |

The voltage current product is also monitored to pfevent
an overpower condition from happenting. Accordingly, the current
1imit characteristics are set at approximately 65A, which are
maintained to approximately 16V, at which time the current 1imit
characteristic is reduced as the input voltage is increased, thereby

1imiting the maximum power which may be peogrammed into the Dynaload.

3.9 SPECIAL APPLICATIONS

The Dynaload may be used for AC load testing within its
ratings by the use of an external bridge rectifier so that the
Dynaload sees pulsating DC but the AC source Sees an AC load.

The effect of the rectifier is to slightly distort the Dynaload

characteristics at low voltages and currents. The Dynaload is

not normally recommended for testing AC sources above £ cvcles
due to its limited speed of response unless +he user specifically
recogniées the load characteristics at higher frequencies.

The Dynalcad may aléb‘be used as a current or voltage
regulator rather than a load for special applications as illus-
trated in Sections 3.2 and 3.8, 3

4 . CALIBRATION PROCEDURES

4.1 VOLTMETER CALIBRATE

With the Dynaload set for no load, place an externél cali-
brated voltmeter across the input terminals of the Dynaload and
program the iﬁput vcltage to obtain 5, 15. and 50A, respectively.
With the voltmeter range selector switch in the &V position
and 5V applied, adjust resistor R32 so that the front panel voli-

D-10-
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meter reads 5. With the meter gelector switch in £he 18V posi-
tion and 15V applied,‘adjust resistor R34 until the front panel

voltmeter reads 15. With the meter range selector switch in the

60V position and S0V applied, adjust resistor R36 until the front

panel meter reads 350.

4.2 AMMETER CALIBRATE _ , .

Use an external 5V source and an external ammeter for
célibration. Turn the Dynaload adjust to the minimum COUntercloék-
wise position and set the mode selector switch 'to the constant cur~
rent 0-602 position. With the ammeter range selector switch at
6\, increase the load until the external ammeter reads SA.

Adjust resistor R38 so that the front panel ammeter also reads

"SA. Switch the ammeter selector switch to 182 and adjust the

load current until the external ammeter‘reads 15A. Adisut resis;
tor ®40 unéil the front paanel ammeter also reads 15Aa. With the

ammeter range selector switch set at 60A, increase the load cur-
rent to 50A as_indicated'cn the external ammeter and adjust re-

sistor R42 unti the front panel ammeter also reads 504,

4.3 AMPERES PER VOLT CALIBRATE

With the Dynaload in the le A/V position and the pC load
adjust in the maximum clockwise po;ition, apply a voltage of 3V
to the input terminals of the Dynaload and adjust the A/V cali-
brate\potentiometer R54 so that between 5 and 5.5A of load cur-
rent is obtained.

With the'bynaload in the 0-10A/V position and the load adjust in
the maximum clockwise position apply a voltaqé of 5V to the input

terminals of the Dynalcad and adjust the 10 A/V callbrate potent-
D-11-
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tiometer R30 so that between 50 and 55 A of load current is
obtained.
Note: Make sure that the current limit setting is not interacting

in any wavy.

4,4 CURRENT CALIRBPATE

Set the mode selector switch to the N-102 constant .
current position. Using a 3V source, tuén the DC load notentiometer
in the maximum clockwise position and adjust resistor P56 to obtain
between 10 and 11A.

Set the mode selector switch to the 0~6CA constant current
position. Using a 5V source, turn the DC load potentiometer in the
maximum clockwise positicn and ;ajust resistor P19 to obtain be-
tween 60 and 65A.

Note: Make sure that the current limit setting is not interactinu
in any way.

4.5 CURRENT LIMIT TRLIBRATE

Place the Zynalcad in the 0-10 A/V position. Using a 10V
source increase the load current to approximately €5A or until
current limiting is achieved. Readjust resistor R50 as appropriate.

4.6 OVERPOWER PRUTECTION

Apply a 30V source to the Dynaload and increase the load
current either to its ﬁaximum counterclockwise position or 254,
whichever occurs first. Adjust R7, the bendback resistor, to limit

the current at 50V to between 21 and 25A.

5. THEORY OF OPERATION

5.1 INPUT CIPCUITS

A schematic diagram is shown in Figqure 1. AC power is app-

lied through the line cord, through fuse F101 and AC on-off switch

D-12-
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S115 to the AC indicator lamp, bloweérs B10l and B102, and the
primary of transformer T1 thru CBl0l when in "on" position. The
secondary of Tflis rectified and filtered in both the positive

~ and negative directions compared to the center tap, generating
approximately +25V and -25V on capacitors Cl and (2, respectively.
The negative wvoltage ié regulated to 5.6V by constant current source
transistor Q5 and associated components R12, VR7, R13, and zeper dicde
VR6. The +25V is regulated to +18V by éonstant current source‘trans-‘

istor Q1 and its associated components Rl, VRS, and R2 and zener

diodes VR2 and VR3, which generate +16 and +BV.

5.2 0-1 A/V Mode

The input voltage is d}vided through a divider consisting
of R24, RS54 and the DC load adjust controls R125A & R125B. A
portion of the input vcltage is fed through R45% to the non inverting
input of Ul (Pin 5). | |
l The inverting input of Ul (Pin 4) is connected thru R27 to the top
of Shunt SH 101 (+}.
As R125 is turned clockwise the non inverting input (Pin 5} becomes
more positive than inverting input (Pin 4) causing Ul to turn on
its putput transistor allowing‘current to flow from VC fPin 11) to
Vout {(Pin 10} which iﬁ turn drives Ql01l & 0102 and conseqgunetly the
pass transistors Ql03-Q122. ¥
As current flows through the pass Eransistors the top of SH101 (+)
becones more and more positive until the voltage at pin 4 bpecomes
equal to that at pin 5 causing Ul to requlate the drive to the-
pass transistors.
As the'input'voltage rises the voltage at pin 5 rises proportionaly

causing more current to flow until the voltage drop across £H101

B-13-
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is high enough to create an equilibrium between the inverting and
non inverting inputs of Ul.: A

The maximum voltage that can be applied to the non inverting input
is limited by resistors R24 and RS54 so that only approximately one

amp of current can be drawn for each voit at the input.

5.3 0~-10 A/V Mode

In this position éhe circuit operates the same as in the
0-1 A/V mode with the exception that the input voltage is now de-
vided by R23, R306 and R125. This new divider allows more voltage to
be applied to the non inverting input of Ul (Pin'5) causing a much
higher current to flow through shunt SH10l before the voltage at the
inverting input is sufficient to cause Ul to regulate the pass
structure.
R23 and R30 are set so that about 102 of current can be drawn for
each wvolt of input.

5.4 8-10a Mode

An internal voltage reference {5V) is generated by series
dropping resistor Rl4 and zener diode VR8 which in turn is reduced
by the voltage divider network of R56, R21 and R125A & B. A portion
of this voltage determined by the DC load adjust control is fed into
the non ihverting inpuﬁ‘of Gl (pin 5).
The inverting input (pin 4) is conndcted to the top (+) of shunt
SH101.
The pass structure is turned on by Ul until the voltage drop across
the shunt is sufficient to equalize.the voltage on the inverting and
non inverting inputs of ﬁl. -
These two poinﬁs are controlled only by the Qoltaée reference

supplied to pin 5 and the current through the shunt, which means a

De14-
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5.7 EXT Mod MODE

The ext. mod. mode provides for the use of an external voltage

reference in place of zener &icde VRS when external modulation or pro-

' gramming of the Dynaload is desired. The coarse and fine DC load

adjusts on the front panel can then be used to define the programming

sensitivity of the external modulation signal.

D-16-
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5.8 pulse
This mode converts the dynaload into a pulse load, which may be varied

‘4n amplitude and frequency as well as superimposed upon a fixed DC load. .

The pulse is generated by a unijqnction oscilator circuit, The fre-
quency is varied by R126B, pulse'frequency control, which‘controls the
charging rate of C9. The output of this oscilator is used to trigger a
bistable multivibrator Q8-09. The output of the multivibrator is taken from
the collector of Q9 and fed to R126A the pulse ampliéude control. This feeds
a portion of the pulse to the base of Qll, and emmiter follower which then
pulses the non-inverting input of Ul ;ausing the pass structure to puise.

The DC load control is still connected as in the 0-60A mode and will operate
in the same manner, with the pulse been added to the DC level at the non-

inverting input., This allows the dynaload to draw a constant DC load and add

a pulse load on top of it up to a total of 60A.
The sync output is provided by Q10 an amplifier which is fed from
the collector of 08 in the multivibrator. This causes the sync output fre-

quency to coinside with that of the pulser.

5.9 Short Circuit

This is a relay that places a short across the pass structure placing
the ammeter directly across the input. This is done after the circuit

breaker to prevent any current in excess of 60A.

D-17-
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If the relay is energised when a large capacative source iz connected
to the input it may cause the relay-contacts to‘wald‘togeﬁher. If this
occurs it may be neéessary to separate and clean them. To prevent this
from occuring, the DC load should be increased to maximum current and the

relay then energised by the short ¢ircuit button,

5.10 Current Limit Protection

The veltage proportional to ioad current generated across SHl is
applied through R7 to the base‘of'transistor Q3. The voltage reference
generated by zener diode VRE is reducgd by divider network R15-R50 {current
limit adjust) and applied to the base of transistor Q4. Accordingly, Q4
will hormally conduct, thereby turning on transistor Q2 and permitting it
to drive the Dynaload. When the load current reaches the current limit
poiﬁt, transistor Q3 conducts, thereby turning off transistor Q4, which
turns off transistor Q2, and restricts the drive to the bynaload in a
constant current regulating characteristic. Tt should ke noted that zener
dicde VR1 begins to conduct when the input voltage is approximately 16 V and
accordingly R5-R6-R7 divider network ccmes’into play as the voltage is
increased by adding a veltage to the current signai so that the current
limit point is reduced as the input voltage rises. To make a more accuraté
constant power curve VR4 is introduced when the voltage across R6-~R7 reaches
approximately 8.2 V. This draws some of the introduced signal away from Q32
preventing axdessive reduction in the current limit point at high voltages,

This results in approximately a constant power limitation; i.e., the Dynaloagd

D-is- 7 ......
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is rated at 60A up to 17V, and the bendback is normally set so that

at 50V input, it is impossiltle to draw more than 25A.

£.11 Instrumentation Circuits

Range s2lector switches and calibrating resistors are provided

front panel ammeter and voltmeter.

5.12 Overvoltage Protection

1f the applied voltage exceeds approximately 55V, divider
R44,R45, R46 (overvoliage adiust) causes 06 to conduct thereby
firing SCR101 which crowbars the output and trips circuit breaker

CB~1. Reverse voltage protection is proviaed by CR&.

Component layout of the main printed circuit board is

shown in Figure 2.

The componet laycut of the pulser PCB is shown in

Fig. 3.

L
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SECTION REPAIR PARTS LIST {CONTINVED)
2} (4} {s) v (8 (9}
SMR BATICRAL PART FSCM DESCRIPTION UNIT | aTY iSPC
w | nep CODE STOCK NUMBER CF INC
NUMBER UsABLE on |MEAS| N
NG, DESTNG CODE UNT
RESISTIVE LOAD BANK DLP 50-60-1000
8101 3P2A2 82877 BLOWER EA 2
102 :
1,62 5910-00-342-3660 | ETUT1XOLOACR 80031 CAP 770 M¥D, bov TA 2
. 17h61-8 AC LIKE CORD FA 1
€3,06, 5910-00-056-1620 | C280AE/AL0K T34k5 CAP .0l MPD, 250V EA 3
CJ_B* .
ch C280AR /AZK2 CAP .0022 MFD, 2350V EA 1
07, Clae C2B0AE/ALK | CAP .OOL MPD, 2507 EA 5
Clhx 5910-00~080-5377 | CRBOAE/ALTK TIHAS | AP ,OWY MFD, 250V EA 1
a6 3910-00-197-0192 | c280AR/Abiy 73hks CAP L 00WT MFD, 250 FA 1
c1o01 3910-00-868-6215 | M39003/01L-2268 813hg CAP 3.3 MFD, 15V 2 1
CBLOL émé,l-mmaﬁa.- 74193 | CIRCUIT DREAKER EA *
‘ O
CR1-5, 5961-00-088-8792 | INS5059 80131 | DIODE PA 5
105
CR10L 5961-00-752-5395 1 INL18% 81340 DIODE FA 1
cRi(’}a, 6240-00-213-7950 | #5082-hi80 28480 DIODE T5D EA 3
10
CRE .
CRE* 5961-00-956-9213 | IM6hS 9621k DICDE oAy 2
FLOZ 5940.00-121~9816 | MDL-1 T1H00 FUSE 1A, 8B EA 1
K101 ¥DD-24 RELAY NO A 1
M101 2-03 VOLIMETER E4 L
MLOZ 2-03 AMPMETER A
Ql,2,6 IN2GG7A TRANSISTER E& 2
Q35,20 3561-00-852-5171 | 2M1T1L 813hg TRANISISTOR EA 4
Q101- 5961-00-985-907h | 23055 80131 | TRANSTSTOR ) 22
122 '
®1,76 RCR20G221KS RES 220 L/2w 104 TA z
R ROR20GA20KS RES 82 1/2W 104 EA 1
83,11 5905-00-442-957h | RCRPOG2TXS 813k | RESISTER 2.7K 1/oW 104 EA ]
nk 5905-00-407-4598 | RCR20G182KS 813hg RES 1.8K i/2w 108 EA i
RS ROR20G82208 RES 8.2k 1/aw 109 EA 1
RE RCR20GLI3KS RES 10K 1/2W 10% A 1
R7,R32, 5905-00-1304-0885 | Bxplool 11263 RES 1K, POT E4 L
WG, 80
r8,kg RCR20GHT2KS RES 5.7% 1/2w 104 EA 4
Rg,ly ' ROH20GLO2KS RES 1K 1/2W 109 EA i
16,27
RLO,b4s5, RCR20G22PKE RES 2.2K /2w 104 £4 5
53,57*
58% -
RL2 RCR20G12LKS RES 120 1/2W 10% EA 1
R13 RCR32G691KS RES 680 v 109 BA 1
RL3 RCR20G392KS RES 3.9K V2w 104 ES 1
R15% RCR20GL53KS RES 15K 1/2W 14 24 1
K17 ,&0% RCR2OGLO3KS RES 10K 1/aw 109 EA z
RO RCR2CGS61KS BES 560 1/ow 108 EA 1
R13,30 S305-00-132-2560 | sKEL2os 11236 RES 2.5K POT A 2
R2D 5005-00-913-8342 | RWI9VICOOF 813hg RES 10K 3W 14 ww EA 1
R21 RWTOVEBI0F RES .68% 3w 109 FA 1
R22 5905-00-997-8048 | RWTOVSLLLOF 81349 RES 3.11K 3W 1% E4 1
R2 5905-00-240-8319 | RWYOVBR31F 813k9 RES §.25K 3w 1% FA 1
= - ROR20G12HKS RES 120K 1/2W 104 EA 1
R23 RER20GH3KS RES 56K 1/2w 10% EA 1
R28 RORB2GLI3L1KS RES 330 2w 199 FA 1
R3L, 47 RCR20GHTLES RES 70 L/2W 109 FA -
73
B35 5005-00.865-0351 | RWTOVSE2LF 8134y RES 5.62¢ 3W 1% ww BA 1
R34 5905-00-152-2563 § BKAL203 11239 RES SK POT A 1
R3S 5505-00-132-0161 | R§-28 81340 RES 15K 3W 1% ww FL b
R36,R5h SG05-00-00L-0685 | BrAhpob 11263 RES 10K POT EA o
R37 5905~ 30-069-9928 | RNTODSL12F 81345 RES 51.1K 3W 1% Ww FA 1
R39,RE0 BK111-100 71450 | RES 100 BOT A 2
R3G 5903-00-985-6317 | RWTOV10R0F 81359 | RES 10 3W 1% ww EA 1
RbL 5905-00-003-B455 | awroveboor 81349 | RES 240 3w 1% W - EA i
Rz 5905-00-001-8683 | 13%6192 11236 RES 250 POT EA 1
RA3 5905-00-901-7369 | RWTGV1001 313k | RES W 3w 1% W A 1
Rk S905-00-225-5G10 | RER2OGEIIKS 81344 [ RES 820 1/0W 10% EA i
A51 RCR20GL52KS HES 1.5K 1/ew 104 E4 1
R36 BXO20k 11263 RRS .1K POT BEG204 A i
RE1* 5008-00-215-5899 | RCHEOGITEKS 81349 RES 27K 1/2w 104 b 1
R7L RCR20G1LOLKS RiE 190 i/2w 109 FA 1
REO* 5305-00-215-5910 1 RCR20a821XS 81349 RES 8§20 1/2% 109 EA i
RLO3- WS R4S .1,5W 10% BA
Rl22
RIZ25A 3100225 REE 250 POT FA 1
R1258 8L00225 RES 2.5% POT BA 3
R12E4 BLOG2R! RES 2.5€ POT EA 1
R1Z6B BLO0226 RF3 500K POT - EA 1
R12T WHw 252 RES 2.5K POT EA b
- 8101 65031K-226(3 PE) 8238y P53 SWITCH EA 1
103
1le-11k
[




SECTION REPAIR PARTS LIST (CONTINUED)

iz) . @ (s) ) m e | @
SMR MTICMAL BART FSoM DESCRIPTION UNIT [ QTY 8P
. CODE STOCK NUMBER CF INC
URIT | REF NUMBER USABLE oN |MEAS| IN
NO. | DESIHG : CoDE UNiT
310k~ 65081K-206(8 PR} 182399 | BB swrrcx: B 1
111
5115 TRSH-3220-125 EMALL ROCKER SWITCH -
SH10L 5905-2-5k3-3662 | RUBBVRLC 31349 | RES .1 LOW 5%
SCRLOL LOoRCSE/C1LTS goR L
. 10850-8.10%2-k 108550 | HANDLES 2
TEL 501-1-3 75382 ] TERMINAL BLOCK L
T0L BLOOCHZ TRANSFORMER I
¥l RC723D i L
Kies RC5557 18 .
¥R1 5361-00-003-8021 | INoSEs 81349 | ZaWNER DIODE 1
YR2,3 5961-00-845-6458 | INT564 GL3kg | ZENER DIODE i
vRh 5961-00-719-4355 | IN753A 01299 | ZENWER DIODE -
YRS-T 5961-00-106-0520 | IN7524 01281 | ZEMER DIODE i
VRE 5361-00-866-5455 | THS21 81349 | ZRNNER DIODE 1
VRS 5961-00-832-1009 | 1496313 01235 | ZENMER DIODE
RED DF-20 BINDING POST e
BLACK DF-33 BINDIIN FOST +
GREEH DF-33 BINDING FOST
RED #135Y BENDIKG POST :
; BINDING FOST 1
seflicio RUBBER FFET N
2.8, 7On-2 CONCENTRIC KNOB TOP -
P.S. 33C-5 CONCENTRIC KWOB BOTTOM L
$355-00-472-9325 | B85, 35p-2 21604 | SINGIE KOB L
8519-F-0632 0900k PHENOLTC SPACER -
#COMPORENTS ON PCB A10097S {PULSER)
IMSELA Faem (1o (Supsrasian AMSEL-MA Forms 6009 & 6048, which mav be bres unul sznausued) SALFU 84 et
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FIGURE D-2. MAIN PCB COMPONENT LAYOUT.

NCTICE

This drawing his been conditionally issued
by Transistor Devices, Inc. The information
and data theraon may not be used nor the
drawing be reproduced in whole or in part
without the writlen permission of Transistor
Davices, inc., whether or not such drawing
I3 &nown technically as a reproducible
drawing, Al reproductions in whole or in
part permitted to ba mode, including ven-
dovs shop drawings, shall bear this notee.




FIGURE D-3. PULSER PCB .

COMPONENT LAYOUT.

NOTICE

This drawing has bsen conditionally issued
by Transitor Devices, Inc. The information
and data thereon may nct be used nor the
drawing be reproduced in whoie or in part
without the written permission of Transistor
Devices, Inc., whether or not such drawing
I$ known technicaily sz & reproducible
drawing. All reproductions in whola or in
part parmitled to be made, including ven-
‘dord shop drawings, shall bear this notice.
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