INSTRUCTION MANUAL

WESTAMP A5283-001

CAUTION

The maintenance procedure described herein should be attempted only by
highly skilled technicians using proper test equipment,

Read your warranty
provisions before starting, to avoid voiding your warranty,

I ne intormation disclosed herein was originated by anc
is the property of Westamp, Inc. and, except for uses

which may be expressly granted. Westamp reserves all
patent, proprietary, design, use, sale, manufacturing
and reproduction rights in and to said information and

*hig rnsnment




TABLE OF CONTENTS

Front Cover

Table of Contents
Specifications
Installation

Adjustments

Operation

Block Diagram
Pre-Amplifier

Second Voltage Amplifier
Differential- Amplifier
Pre-Driver Transistors
Power Driver Transistors
Output Bridge

Current Sense

Current Limit Amplifier
Driver/Output Test
Alignment Procedure
Production Acceptance Test Data Sheet
Top Assembly Drawing
Heatsink Assembly
Rectifier Assembly

Driver Heatsink Assembly
Qutput Heatsink Assembly
Control Card Assembly

- 15 VDC Power Supply
Electrical Parts List
System Schematic

Illustrations

I—‘\D_\]-JNI‘J@G‘\U‘O\W&LAJWNH

1z
13
13

14

14
15

15
16
17

19




INSTRUCTION MANUAL

FOREWORD:

This manual is a special purpose manual,
covering the installation, application, ad=-
justment, theory, and trouble=-shooting of
the A=5283-001 Linear D.C. Transistor
Amplifier. The manual specifically ap-
plies to one individual amplifier, The in-
formation is presented so that it may he
applied to the A5283-001 amplifier in con-
junction with its associated drawings and
parts lists,

SPECIFICATIONS:
GAIN NO, 2 AND 3 1000
GAIN NO, 1 330

D.C, DRIFT PER INPUT

INPUT VOLTAGE MAX 50V
INPUT IMPEDANCE 10 K Ohms
OUTPUT IMPEDANCE 1000 Chms
ADJUSTMENTS:

Gain

Balance

Current Limit

Current Limit Balance

10 MV pero C

AbB283-001 AMPLIFIER

BAND WIDTH> 2 KHz
POWER INPUT 120 VAC
60 Hz

AMBIENT TEMPERATURE 0°to +50° C

OUTPUT CURRENT and VOLTAGE: °

DESCRIPTION:

The amplifier covered by this manual has
a linear hi-polar D.C, type of output.
The amplifier has easy access for adjust-
ments and easily removable sub-assem-
blies for maintenance.

NOTES:

1. The amplifier is supplied with current
feedback. The current feedback is
obtained by connecting Terminal 1 of
J3 to Terminal 2.

2. The bandwidth is 2 KHz at 2/3 max.
output.

3, 28 Amps peak.
12 Amps, Cont,

+ 30 VDC



INSTALLATION:

GENERAL: Your Westamp Servo Ampli-
fier is a precision piece of equipment.
When handling and installing the ampli-
fier, it should be treated with Tender
Loving Care. The following general
provisions should be observed when
installing the equipment:

1. The amplifier should be oriented
so that air flow through the heat~-
sinks will be up for normal con-
vection cooling.

2. Leave space around the amplifier
for access to adjustments and
test points.

3. Provide adequate clearance around
high voltage circuits.

240VAC 60HZ
44
' \
A5283-001
TD 201
—)

18-1{}

4. Allow space for routing of heavy con~-
ductors. Avoid routing high level pow-
er and output circuits adjacent to sen-
sitive signal circuits.

5. Use shielded twisted pairs of Signal and
Tachometer Circuits.

6, Check the tabs on any dual voltage trans-
formers to be sure they are set for the
actual voltage to be applied.

7. Mount the amplifier in a location which
will be as free of oil, dirt and moisture
as possible,

WIRING: Connect the amplifier as shown in
Fig, 1, Installation Drawing 28900 Sheet 6,

Signal Common

§ lo E201 E]

ADJUSTMENTS:
LOCATION: See Fig, 2
FUNCTION:

Gain 1, adjustable zero to max. at the max=
imum setting, sets the amplifier gain to 330.
Gain 2 and 3, adjustable zero to max. at

the maximum setting, sets the amplifier
gain to 1000.

BAL A, adjusts the amplifier D, C. bal-
ance. The BAL A part should not be used
to cancel out any ofisets from external
signals coming into the amplifier,

—__ ~Current Feedback Connecror 1|

Fig. 1

LIMIT: Adjust the maximum value of D,.C.
output current,

BAL C: Adjust the current limit amplifier
D.C, balance,



o Limit

B50553) 12

Fig. 2

OPERATION - FIRST TIME START-UP

Follow this step by step procedure carefully
for first time start-up to eliminate potential
catastrophes, The procedure tells exactly
how to arrive at a good working system the
fir st time, After you have gained experience,
you may {ind that you can minimize some of
these steps.

DETAIL PROCEDURE:

1. Connect the amplifier in accordance with
Fig. 1 and the specific Installation Draw-
ing.

2. Check all dual voltage transformers for
correct primary tap connections,

3. Comnect a D, C, signal simulator {source
of D, C, test voltage typical 0 Volts to
15 Volts) to TBl-2 with respect to TB1-4,
Comnect the Tachometer to TB1+3 with re~
spect to TB1-4. Use shielded wires,

4, Set all signal gain pots fully counter-
clockwise.

Connect the oscilloscope probe to TB1-3
with respect to TBl~4, BSet the vertical
sensitivity to 0.5 Volts per cm. Set the
horizontal sweep to 100 milliseconds
per cm., Apply power to the amplifier.

With a zero input signal the motor shaft
should remain stationary. If not, adjust
BAL A such that the motor shaft does
not rotate., Apply a small positive sig-
nal from the signal simulator and ad~
Just the signal input potentiometer = in
this case gain 2 slightly clockwise, The
motor shaft should now rotate. Observe
the oscilloescope and the tachometer volt-
age TBI1-3 with respect to TBl-4 should
be negative. If it is, adjust the tachom-
eter input potentiometer - in this case
gain 3 slightly clockwise, so as to cause
the motor speed to be reduced by the neg-
ative tach feedback.

R3 TOO FAR
OPEN TACH CCw

RE TOO FAR CW

OPTIMUM FOR
SOME APPLICATIONS "PERFECT"

AavEE

Fig. 3

While applying step inputs, rotate
gain 3 slowly clockwise until a de=
sired response curve is obtained.

Note Fig. 3.

CAUTION: Always ohserve the re-
sponse frequenﬂy. when making ad-
justments to avoid system oscillation.
If the systerm does oscillate, immed=
iately turn off power and start over
with reduced tach,



BLOCK DIAGRAM

Figure 4 is a block diagram of the com~-
plete servo amplifier, showing the gen=-
eral direction of folow of signals and pow-
er through the amplifier. The flow of
signals starts at the three signal inputs
and proceeds through the pre-amplifier
Al-A working in conjunction with the
Diode Assembly. The output of the pre-
amplifier Al-A proceeds to the second
voltage amplifier Al-B. The output of
the second voltage amplifier Al-B is
symmed with the output of the current
limit amplifier A2 and proceeds to the
Differential Amplifier input at Q2 base.

The output of the Differential Amplifier at
02 and Q3 collector proceeds to the Pre-
Driver transistor Q7 through Q10, provid-
ing current gain for the driver transistors.
The driver transistors provide additional
current gain to drive the power output brid-
ges. The power output bridge or bridges
driven out of balance by the driver transis-
tors provide the bi-polar voltage source for
the load. The load current flowing through
the output bridge is sampled differentially
in the output bridge and tied to the current
limit amplifier A2. The output of the cur-
rent limit amplifier A2 proceeds to the sum-=
ming junction at the output of the second
voltage amplifier Al-B, and also to the cur-
rent feedback input TB1-1.

T

SICNAL camP ONER CURRENT| |VOLTAGE CURRENT _
INPUT 2 ___"——-'_%_‘\\[3/ n SUPPLY SOURCE CONTROL LIMIT CURRENT SENSE
SIGNAL ;
INPUT 2
POWER  QUTPUT ouTPUT

SIGNAL ALR AL-B DEE. | o PRE DRIVERS DRIvER  [eip——
PUT 1 AMP. DRIVERS

Fig. 4



PRE-AMPLIFIER Fig. 5

The pre-amplifier Al=A accepts bi-polar
D.C. input signals from three channels
through a resistive summing junction and
its inverting input. Pre-amplifier Al-A
supplies a large amount of gain and also
an inversion of input signals.

Al=A has a balance pot R4 to compensate
for input offset levels. The output of Al-A
is resistively tied to the inverting input of
the second voltage amplifier Al-B,
SECOND VOLTAGE AMPLIFIER Fig., &
Voltage amplifier Al1~B is connected as a
typical inverting amplifier, Employing a
4,7 K Ohm input resistor and a 1 meg Ohm
feedback resistor amplifier Al-A would
typically have a very high gain. However,
there is an additional negative stabilizing
feedback loop from the output of the bridge.
In addition, there is a back to back

Diode Network at the input to prevent in~
put saturation and two back to back Zener
Diodes shunting the standard feedback re-
sistor to prevent large output voltage ex~-
cursions. The cutput of the second volt-
age amplifier is summed with the output

of the current limit amplifier AZ and pro-
ceeds to the input of the Differential Amp-
lifier,

DIFFERENTIAL AMPLIFIER Fig. 7
The Differential Amplifier is formed by

Q2 and 3, R37, 38, CR20, 21 CR34 and
35, transistors Q2 and O3 forming the ac=-
tive elements and resistors R37 and 38

the biag elements., Diode CR20, CR21
CR34 and CR35 are to compensate for
temperature variations and to provide
cutrrent limiting. Diode CRZ22 through
CR33 are employed to snub peak cur~
rents. The constant current transistor

Ql is biased, so that with zero signal

the collectors of Q2 and Q3 are approx-
imately equal to one half of the main

power supply voltage. If a plus signal

is applied to the base of 32, it will appear
amplified in a 1807 inverted at Q2 collect-
or, It will also be coupled through Q2 em-
itter to Q3 and will appear amplified and
in phase at 23 collector, When this occurs,
the voltage at Q2 collector will decrease
and the transistor will conduct more cur-
rent, At the same time the voltage at the
collector of transistor Q3 will increase
and the transistor will conduct less cur-
rent.

PRE-DRIVER TRANSISTORS Fig. 7

As transistor Q2 conducts more current, it
provides greater base drive for pre-driver
transistor (29 and less base drive for pre-

driver transistor Q7. As the voltage at the

collector of 23 increases, it provides great=-

er base drive for pre~driver transistor 28
and less base drive for pre-driver transis-

tor Q10,
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POWER DRIVERS Fig, 8

The purpose of the power drivers is to pro-
vide additional current gain from the low
power pre-driver transistors to the high
power output bridges. Pre-driver tran-
sistor Q7 is tied to driver transistor Q3,
therefore, transistor O3 will conduct in
exactly the same manner as Q7. Also,
pre-driver transistor Q10 and driver tran-
sistor Q1 are connected together, also pre-

driver transistor Q8 and driver transistor Fig. &
Q2, pre-driver transistor Q9% and driver
transistor Q4.
OUTPUT BRIDGE Fig, 9
The output is operated as a current supply
for the motor armature, with two tran- Bs
sistors connected to power supply plus and o
two connected to Signal Common, Because A © )
the output for the load is derived from a \U/’—_
bridge, Null or zero cutput is achieved, 2 4[®]_<l
when all transistors within the bridge are E201 &
conducting equally. As the bridge is driven e
out of a balance or as diagonal pairs of tran- gE : CR205
sistors conduct more heavily, current will >
be supplied to the motor or other load. Bi- CR206
polar outputs are achieved by driving oppos- p—AAA ]
ite diagonal pairs of transistors to heavier R202
conduction, The basic heatsink consists of LEAAR
four transistors in a single bridge. The }u%
A5283-001 has three parallel output bridges, ch’(]]’ﬂ
-+

CR208

CURRENT SENSE Fig. 9 '
?il RS po | RS Fig. 9

As tre briige is driven out of balance and

current flows through the load, it also flows Fl : POWER
through sampling resistors in each heatsink COMMON
R6, 7, 8, 9, 11 & R12, providing a voltage

cutput proportional to current.

CURRENT LIMIT AMPLIFIER Fig, 10

At the input to the current limit amplifier

A7 are two voltage dividers, consisting of RG
R57 and 58 and R59 and R60 connected ac~
ross the sampling resistors on each heat-
sink. The outputs of these two voltage di-
viders are connected differentially to the
current limit amplifier A2 at the inverting
and non-inverting inputs, As current flows
through the sampling resistors altering the
voltage drop across them, the two dividers SIGNAL
will he driven out of balance, providing an COMMON
input for current limit amplifier A2, If
load current flows from IB -1 through the
load and returns to E201, resistors R59%
and R60 will be driven more positive than
resistors R57 and R58, which results in a
positive potential at R43 with respect to
R34. This positive potential is impressed
at the inverting input Terminal 4 of the cur- - 15 VDG
rent limit amplifier A2,

BAL-C

+ 15 VDC =

Fig, 10

CRI0

CRl

R46, R35



The signal is amplified and inverted and
appears at Terminal 10 of A2 As a nega-
tive voltage. When this negative voltage
reaches a magnitude of approximately

5,7 Volts D,C., Diodes CR10 and CRI1l
conduct and apply the negative signal in

its opposition to the positive signal at the
junction of R46 and R35. This prevents
any further increase in the voltage level

at that junction. Therefore, output cur-
rent will be limited, The level at which
output current will be limited, is deter-
mined by the gain of current limit ampli-
tier AZ., '[he gain of A2 is set by the
potentiometer Ré and the feedback loop
around AZ, Adjusting Ré counter-clock=
wise provides less feedback around ampli=
fier A2 and the gain will be increased. It
will then take less output current to drive
A2 to the level of clamping, thus adjustable
current limit is achieved. To lower the
commeon mode, voltage is applied to Pin 4
and 5 of current limit amplifier A2, Re-
sistors R25 and 26 are employed in con~-
junction with faclory selecled resistors R8
and C balance pot R5 with the wiper termin-
ated at Signal Common, Resistor R8 is
selected to balance the input impedance

of A2 with R5 set to mid range. After R8
is selected, balance pot R5 may then be ad-
justed to compensate for impedance changes
caused by various settings of R6.



TEST SET - DRIVER/OUTPUT HEAT SINK A5283-001  Fig. 1
Shown to the right is a schemartic for a heat sink tester, using
four push burtons and a 4 pole 4 position selector switch.

For a quick test in field service, it is possible 10 use two re-
sistor decade boxes connected alternately to the different
lerminal pairs to be tested.

The purpose of this test set is 10 be able to test the driver/out-
put heat sink portion of the 45283-001 amplifier withour hav=
ing to use a circuit board. The output bridge portion of the
amplifier consists of four quadrants and this test ser will en-
able the user to isolate a trouble to any one of the four,

The test set is useful for locating the following kinds of
trouble:

1. Shorted trangistors 2. Open transistors 3. Low Gain

The test set is designed to provide base drive to the driver tran-
sistor and this is accomplished by s uppiying positive DC o the
base rhrough a resisrar, The amount of resistance used is sel-
ected with a selector switch which connects the same base in-
put resistance to each of the four driver quadrants. This test
should always be done by srarting with the highest resistance
first and then decreasing the resistance step by step until the
proper output is cbtained, The test indication is obtained from
a DC ammeter connected in serics with the power supply 10 the
hear sink, In addirion, ir may be desirable 10 use a resistor in

series with the DC supply of a 1 Ghm value 1o limit the ultimare

maximum current which may pass through the unit under test,

CAUTION: This test can be destrucrive since it is essentially
a short circuit test. In the short circuit condition, small cur-
rents cause high power dissipation and, therefore, the test but-
tons should be pressed momentarily so as to get a reading on
the ammeter.

The buttons on the tester labeiled 7, 8, 9, and 10, correspond
to the equivalent transistors on the circuit board identified as
Q7, Q8, 09, and Ql0, The vertical button pairs, 7 and 9,
and pair 8 and 10 turn on transistors in the bridge which are
directly in series across the DC power supply. Button pairs 7
and 10 and pair 8 and 9 rurn on wansistors in the arrangement
which would be wrued on for normal cperation of the ampli-
fier. In crder to ger a complete rest when pressing these dia-
gonal pairs, it is necessary to connect the outpur terminals

of the amplifier through a | Ohm load resistance.

The nermal procedure for operating the tester is to connect the
plug J1 into the matching plug from the heat sink. Then con-
nect the heat sink to the DC power supply with an appropriate
ammeter, and a series resistor if desired, Do not connect a
load resistor yet. Now, press buttons 7 and 9 and decrease the
resisiance to the base of the transistors by Luming the switch
clockwise from positinn 1 towards position 5 in order to get an
adequate reading on the ammeter. However, if there are some
shorted transistors, thiere may be readings on the ammeter for
the first few positions of the switch, Now, press butrons 8 and
10 and there should be about the same current reading on the
ammeter, By pressing only one button, a current reading in-
dicates that there are shoried transistors in the associated part
of the bridge. 1If it is not possible 1c get any current reading,
then there are open transistors in the associated part of the
bridge. Now, an additional check can be made by either con-
necting the load resistor to the output tenninals and repeating
the test by pressing butrons 8 and & and checking for a current
reading.

HEATSINK

DRIVER

5K 5K 10K S0K 60K 60K 20K 10K 5K BK

JWM“W’V\&: of/r,;:vvw PO APAOA A B4
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Fig. 11
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DUMMY LOAD - A5283-001 CIRCUIT BOARD: Shown below is a
schematic for a Dummy Load to be used in testing the circuit board
without the Power Driver and Qutput transistors. Troubleshooting of
the amplifier is simplified when the circuit board and the power tran-
sistors are tested separately. Preliminary troubleshooting of the circuit
board can be done with cutput plu Jl removed and J6 on the intercon-
nect board removed. However, to test for full output voltage swing
and symmetry at TP-1 and 2 on dummy load, it is necessary to have
the dutmny load connected,

470 0
WHT Q\;——-—/\/‘V\,

El0l
4109 ]
AN {4 ) VIO

j0ye] e

RED {2 AN,

ORN @—fvw—

GrRY (49 A e ——AAA—(T} BLK

*
A é IR
- B-2

Fig. 12

DC SIGNAL SIMULATOR: Shown below is a schematic for a DC signal
source for providing + and - variable ampiitude signals. The unit also
kas push butten switches to create step outpurs and reverse signals use-
ful for servo system alignment.

1I/4w R5S 4700
I/4w RE 4700
/4w R 5K

swl DFDT
s5w2 DPDT
SW3 SPST
Sw¢  SPST

Toggle Rl 1B K

Mom: Pushon RZ 180K
Toggle R3 -8 M
Mom Pushon R4 not used Bl

HEATSINK

DRIVER

1/4 w
/4w
Dual

9 V Battery

B2 9V Battery

R3

OFF

Fig. 13
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ALIGNMENT PROCEDURE

A5283-001

CONNECT PER INSTALLATION DRAWING 28800 PAGE 2

Check to be cenain the primary jumpers on the power trans-
former are connected for the vollage to be applied.

1, PRELIMINARY ADJUSTMENTS

1.1 Adjust "C-BAL" pot to mid range.

1,2  Adjust "A-BAL" pot to mid range.

1, Connect decade resistor across R6l Terminals
rentatively set (o 510 Ohms.

1.4 Connect decade resistor across Rg Terminals
tantatively set 1o 1,8 K Ohms,

1,5  Adjust R6 "LIMIT" pot fully C. W,

1.6 Jumper TP-1 to TP-2 on Main Beard.

2. CURRENT LIMIT ADJUSTMENTS

2.1 Connecr Simpson 260 VOM set to 2.5 VDC scale 1o
J2-2 w.r.t. TBl-4.

2.2 Connect Voltmeter to IB-1 w.r.t, E201 (output voli-
age monitor).

2.8 With no output load connected, apply power to the
amplifier.

2.4 Using oscilloscope referenced to TBI-4, check pres-
ence of + 15 £ 0.5 VDC at CR9-C.

2.5 Check for presence of - 15+ 0,5 VDC ar J2-3.

2.8 With all gain pots fully C.C.W., verify zero out-
put volts (if necessary adjust R4 "A-BAL" to zero
output.

2.7 Trim decade resistor RE for zero vols at J2-2
w.r.t, TBl-4.

2.8 Rotate Gain Pots fully C,W. and apply sufficient in-
put signal to drive amplifier to full outpue,

2.9 Trim decade resistor R-6l for zero volts at J3-2

with respect 1o TBl-4.

2,10 Install selected values for R-8 and R=61.

3. BALANCE

3.1

with all gain pots fully C.C.W., measure &
+0,5 VDC output. "A-BAL" may be adjusted.

4. GAIN AND PHASE

i

4.1 Connect a 50hm 1000 W load to the output termin-
als.

4,2 Connect variahle tap connection on power trans-
former secondary to X, and Xg.

4.3 Rotate gain pot under test fully C,W. All other
gain pots fully C.C.W.

4.4
OuUTPUT INPUT
B-lw.r.t, E201 Gl G2 G3 w.r.t. TBl-4
+ 4VDC CW CCW GCW +12 to+17 MvDC
- 4vDC CW CCW CCW -12.10 - 17 mvDC
+ 9vDC CCw €W CCw +8,5t04+ 11 MVDC
- 9VDC CCW CW CCW -8.5t0 - 11 MVDC
+ 4VvDC CCW CCW CW 4. 2to+ 5.5 MVDC
- 4vnc CCwW CCW CW -4.20 - 5.5 MVDC

|

- 10 =

MAXIMUM OUTPUT

5.1  Apply a + 0.5 VDC input signal with G3 CW
and read + 30 VDC or greater at the ourpuc

5.2  Apply a - 0.5 VDC input signal and read
- 80 VDL or greater at the output

CURRENT LIMIT

6.1 Connect a 0,2 Ohm Resistor (200 W) to
B-1w.r.t, E201

6.2 Connect oscilloscope set to 1 V/DIV and
100 m/sec. sweep 10 IB -1 w.r.t. EZ01

NOTE: For acceleration purposes Ampli-
fier must deliver 28 Ampere peaks to
motor, Continuous rating of amplifier

is 12.5 Amperes.

6.3  Adjust "LIMIT" pot Rs fully C.C,W.
Adjust "C-BAL" pot RS for zero volts
at J8-¢ w,r.t, TBl-4 Check

6.4 Apply a positive 0.5 VDC input sig-
nal and read + 1 Volt max, contin-
uous at IB-1 w.r.t. £201

6.5 Apply a negative 0.5 VDG input sig-
nal and read - | Volt max. contin-
uous at [B-1 w.r.t, E20L

6.6 Apply a positive 0.5 VDC inpui pulse,
and adjust R6 and "C-BAL" ro read
+ 5.6-peak output voltage

6.7 Apply a negative 0.5 VDC input pulse,
and adjust R6 and "C-BAL" to read
- 5.6 peak outpur voliage

MOTOR LOAD (Inertial Motor, Integ-
ral Tachometer) see Installation Draw-
ing 28900 Sheet 6 page  of A5283-001
Manual.

7.1 Connect holiow cup motor with tach-
ometer to amplifier with tach output
connected to TBL-3 w.r.t. TBi-4

7.2 Connect Command $igrai Input to
TBI-2 w.r.t. TBI-4

7.3  Adjust closed tach loop by A5283-001
Manual page  for optimum perform-
ance.

BURN IN AMPLIFIER FOR 8.0 HOURS Check

After burn~in, conformal coat amplifier

where applicable and check for conform-

ance 1o Prnducuon Acceptance Test Data

Sheet, Check




PRODUCTION AGCEPTANCE TEST PROCEDURE  REV, B

WESTAMP MODEL A5283-001 6. MAXIMUM OUTPUT GAIN 2 &3 FULLY C,W.
TRANSISTOR AMPLIFIER SERIAL NO._ DATE ___

; 3 / 6.1 Apply a + 500 MVDC Signal at TB1-3
Appgovgpjryj?-',- -4 " DATE with respect to TBl-4 and read + 30 VDC
" or greater at [B~1 w.r,t, E201
VALIDATION TESTER 6.2 Apply a - 500 MVDC Signal at TBI-3

with respect to TB1-4 and read - 30 VDC
1. TEST EQUIPMENT REQUIRED or greater at [B-l w.r.t. E201
l.1  D.C. Input Voltmeter 7.  CURRENT LIMIT USE 0.2 @2 LOAD
1.2 D.C. Output Voltmeter, Simpson 260 or equivalent (Momentary Test)
1.3 5 Resistive Load, 0.2 3, 1000 W, 10, 1000 W
1.4 D.C. Signal Simulator 7.1 Connect Scope across Load Resistor
1.5 Motor Load with Tachometer (set vertical attenuator to 2 V/Div).
1.6 40 -0 - 40 Amp. D.C. Ammeter 7.2  Apply a + 500 MVDC Pulse at TBl-2
1.7 Oscilloscope, Tektronix 502 A or equivalent W.r.t. TBl-4 and read 4 5.6 VDC Peak
Output on Oscilloscope
2. PRELIMINARY ADJUSTMENTS 7.3  Apply a - 500 MVDC Pulse at TBI-3
w.r.t. TBl-4 and read - 5.6 VDC Peak
2.1 Current Limit Pot fully C, W, QOutput on Oscilloscope
2.2 Remove Diode Assembly Compensation Terminals B & C
2.3 GainPotsl, 2, &3 fully C.C.W,
2.4 Connect Resistive Load in serles with Ammeter 1o Out-
put Terminals shown on Instaliation Drawing ( 5 Q Load)
3. CONNECT AS SHOWN ON INSTALLATION DRAWING 28300
Sheet 6
4, NULL 8. CURRENT FEEDBACK
4.1 short Terminais 1, 2 & 3 on TBI to Signal 8.1 Replace 0.2 @ Load with 1 @ Load,
Common TBL-4 Gainl, 2 &3 fully C.W,
4,2  Adjust Balance Pot A for£0,5 VDC 8.2 Connect J3-1 to ]J3-2
Qurput 8,3 Install ,0015 uf Capacitor across Op-

Amp Compensation Terminal B &£C
5. GAIN AND POLARITY

8.4 OUTPUT CURRENT INPUT TBI-3
3.1 Turn Gain Pot corresponding to Input

w.r.t. TBl-4
under Test fully C.W. All others fui-
ly C.C.W, + 5 Amps more than + ,80 VDC
- 5 Amps more than - .80 VDC
5.2 OUTPUT 1B-1 INPUT TBL-3
Wal.l. E201 w.r.t. TBl-4 9, CURRENT FEEDBACK SET
Gain 3 fully C,W.
Gain | &2 fully CCW 9.1  Apply a 4 0.7 VDC at TBL-3 w.r.t,
+4 VDC + 4.2 10 5.5 MVDC TBl-4 and set Gain 1 CCW until Out-
-4 VDC - 4.2 10 5.5 MVDC put Ammeter reads + 5 Amps,
+9 VDC +8_ 51011 MVDC 10.. MOTOR LOAD
-9 vDC =8, /o ll MVDC
(Closed Tach Loop with Diode Assembly
5.3 OUTPUT I[B-I INPUT TBl1-2 installed across Compensation Terminals
w.r.t, E201 w.r.t. TBl-4 B &C) in place of resistive load.
Gain 2 fully C. W, Take care not to overspeed the motor,
Gain 1 & 3 fully CCw
+4 VDC + 4.2 t0 5.5 MVDC 10.1  Apply a varying input signal and en-
=4 VDC - 4.210 5.5 MVDC sure motor speed smoothly follows
command inpuc.
5.4 OUTPUT IB-1 INPUT TBL-1 "_
W.IL L, E20] w,.r,t. TBl-4

Gain 1 fully G, w.
Gain 2 &3 fully CCW
+4 VDC +12t0 17 MVDC

-4 VDC -12 t0 17 MVDC END OF TEST
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Rectifier Assembly (28969)
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Control Card Assembly

Fig. 19

(28107)

e leks I

O

B T o

T40/

Rl

C402

L' R405

o O O O

O veo/

40/

o]

cto/

Fig. 20

=15 VDC Power Supply

- ]15 =




D.C. AMPLIFIER ASSEMBLY 28107 Fig. 19 DRIVER HEATSINK ASSEMBLY 28984 Fig. 17

Al mClamL CR21  INGl4 RE4 not used RE2 B0 4w Cl L0047 uf 500 vDC
A2 MClT4iCL cr22 INS14 RIS 499K /4w RS¢ BLQ /4w c2 L0047 uf 500 VDC
cl  .005uf 50 VDC CR2T IM9I4 RIS L5K /4w RS5 1B K l/aw los:} 0047 uf 500 VDG
Lov'} L0085 uf 50 VDC Ch24 INS14 RIT 1.5 K /4w RoE .90 /4w C4 L0047 uf 500 VDC
c3 220 pf 500 VDO CR25  INYl4 rle 15.0 K /4w R3T 1000 /4w Qi 2N4915

c4 220 pf 500 VDC CRZ6 1NG14 R12 15.0 K /4w R58 1000 /4w Qe 2N4906

Cd 15 ul 20 VvDC CRAT 1N9i4 R20 60K /4w RSG weg /4w Q3 2N4906

C6 15 uf 20 VDO CRZS  IN9L4 REL not used RED 1000 1/awW Q4 2N4515

€7 not used GR2S  INDl4 R22 2.2K 4w nel  select /4w rl 1K 1/2 w
CB  .0i5uf 200 VDC CR20 INS14 R23 69.BK Lfaw R&2Z not used RZ 1K /2w
c9 330 pf 500 VDC CrAl INS14 R24 9,90 L/4w REZ 0K 14w R3 1K 1/2 w
Cl0 680 pf H00 vDC CR32 ING14 RZS 4,00 K /4w R4 1K /2w
Cll 680 pf W0 VDC CR33 1N%I4 RZ8 4,99 K /4w DIODE NETWORK ASSY 28851

cli 220 pf 500 VDC CR34 IN9l4 ReT 4TK 1aw

Cla 220 pf 500 VDG GR35 INOl4 R28 4.TK AW CRLINSla OUTPUT HEATSINK ASSEMBLY 28985 Fig. 18
cl4 220 pf 500 VDC Fl 1/2 A R2g 100K /4w CrE NS4

Cls .28 uf lye VDG Ql 2MET20 R30 00K Lid4w CRT NS4 Q1 2NB258

Cl6  not psed (87 2NGST R3l 100 K /4w CR4 INgI4 Q2 ZNE25E

CIT  not used [ok] ANG 5T R32Z 100 K /4w CRI IN314 Q3 ZNG258

ChL INOL4 Q4 not used i3 Lmeg 1/dw CRE INSl4 Q4 2ZNBLSE

CR2  IN9L4 o5 not used R4 0K 174 W CR? INS14

CR3  INS221 o] net used R35 a10 & /4w CRE 1N514 Rl 100 0 /2w
CR4 IN&221 Q7 2NER20 R35 L.y K /4w R2 100 0 /e w
GRG  INs221 Q8 INGRL0 RaT K I w RECTIFIER ASSY 28385 Fig. 16 R2 100 0 172w
CR6 IN522] Qb 2NS322 R38 3K 1w R4 1000 12w
GRT  INT484 QLo INSS2Z R39 5600 14w CR20L INIL54A RS WA Sw

CRE INT48A Rl 10K Rl 20 K 1/aw CR202 INILE4A RE da 5w

CRY IN4T44 R 16 K R4l 750 174 W CR203 INLIE4A 7 Ao 5w
CRID INTSlA R2 10K R42 0 Haw CR204 INILE4A RE A W

CRIL INTS1A R4 10 K R4% 20 K 4w CRE205 IN2508 RS Jdn 5wW
CRIZ 1N914 Bs 200 0 R4 196K liaw CR206 LN2GOR RIO Ao 5W
CRI3 IN914 RG 20 K R4S LIK 4w CR206 IN250B RU A0 5w
CRi4 IN914 RT .90 1/qw R 1K 14w CR207 IN250B RIZ dp AW
CRI5 1N914 RE () 14w BR& 200 /4w CHZOE 1N250B

CRIG not used RY 3.90 1/4w ReB 82 1 /e w R201 1K /4w

CRIT not used R0 LEK 2w k49 2200 14w R2OE 1K 14w

CRI8 1NS14 RlL 0 K 1/4w R [V 51] e w

CRIS IN9i4 Rl2 0 K /4w Rl A2 0 1/4 W

CRZ0 INGi4 RLE a0 K /8w Ro2 BE O 174w

SERVO AMPLIFIER ASSEMBLY 28475 Fig. 14

ragk 1.2 K aw
R30ZL 10 av
Gaol 4000 MF 75 VDC
F301 MDA 5 A 5 A
T30l 283902
B30l 27848-3
TBA0L SWT-2

SW98-2

15 VDC POWER SUPPLY 28805 rig. 20

401 100 uf 50 VDC
C402 100 nf 50 VDG

CR401  ING45
CR40Z  ING45
CR40%  ING4S
CR404  INB43

CR405  IN1T#

R401 300 2 LW
RA02 300 @ W
T40l T2

J401 09-60-101i
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