INSTRUCTION MANUAL

WESTAMP A652 SERIES
REV.C

This is a general manual describing a whole series of amplifiers and may
be used in conjunction with drawings pertaining to various specific models.

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,

WESTAMR
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FORWARD:

This manual ig a general purpose manual, covering the theory and application of the A652 Series of Pulse Width

Moduiated Servo Amplifiers,

This mamal does not necessarily apply spectfically to any Individual amplifier. However, the information is
presented in a general way 8o that it may be applied to a apecific amplifier in conjunction with ite apsociated

drawings,
The A652 Series of Pulse Width Modulated Amplifiers consists of a single chassis which containg the following:

1. A control amplifier board module which contains the control circuits,

2, One or more output power sections which containa the output transistors,

3, The chassis contains the biag power supply which la plus and minug 15 volta, the main dutput power supply,
the terminal block with the loput and output connections for the power mection, protective fuses, a UL ligted

blawer and regulator,

FUSE DATA
MODEL FUSE F 401 F 801 - 4
NO,
TYPE | AGC MDX
AB521B - 24B 2 3




SPECIFICATIONS:

Wa L0 DO e

w

oo - o

11,

12,
13,

14,

16,
17.

18,

19,
20,

21,

22,
23,

24,
25,

26,

Peak Current
Continuous Current
Peak Voltage (Typ)
Voliage at coatinuous
current (Typ)

HP Bating (Contl})

Input Voltage

Form Factor
Switching Frequency
Frequency Response
Dead Band

Gain
Input 1 (Aux)
Input 2 (Signal)
Input 3 (Tach)
Signal Input Impedance
Eignal Input Voltage
Typical
Max
Drift (Refer to Input)
Current Limit

Signal Balance
Ambient Temp,

{Operating)
Auxiliary Inputs

Auxiliary QOutputs
Bystem Compensation

Protlection

Cooling
Weight

Mounting
Power Transformer

Gptions

HIGH PEAK CURRENT MODELS

A6521B A6525 AB5228
+ 40 A + 56 A +75 A

122 A + 82 A + 40 A

= 300 VDC

+ 92 VDC

2,7 Up 4,0 HP 4,9 HP

10 VAC to TOVAC & (120 VAC RMS at 2 amps)
1,01 - Defined at [ull output current

Constant

500 Hz Min

None

Adjustable (18 turn pots)
0 to 6000 A/V  (Min)

0 to 6000 A/V (Min)

0 to 6000 A/V (Min)

20 K Min

1 10 Volts
+ 50 Volts
10w V/°C
Adjustable (18 turn pots)

Adjustable (18 turn pots)
0 - 50°C

Gain reduction

Limit switch overtravel

Remote on - off (electronic)
Programmable current limit
Output current monitor (See Notes)
T 15 VDO @& 50 MA

Adjustable & built in

a) fhorts to ground either leg
by Shorts across output
¢) RMS overload protection (electronic)
d) Bias fault protection
¢) Overvoltage indication & shut down
) Overtemperature protection
gl Curreunt limit
h} Bius power fuse
Blower
9 lbs - Model A6524B without power
transformer or inductor,
Panel (Vertical/Horizontal)
Separate, May be supplied by customer,
if desired,
Regulator
Special compensation
Tapered current limit - for reduced
current at high output voltages
imotor commutation capability)
- 2 -

A8526

+ BT A
+ 48 A

5.9 HP

MODEL

A6521B
AGh22
AB523
AB525
A6522B
A6524
Ag6528
A6523B

AB327

A6524B




A6523B

T 100 A

+ 57T A

7.0 EP

A6527

+ 110 A
+ 65 A

8.0 HP

SERIES INDUCTORS
Minimum

mHy
4
4
2.7
2.7
2,2
2.2
1.8
1.7
1.5

1.3

Typical DC Motor
Commutation Curve

NOTES:

s Commutation
Limit Zone

HIGH CONTINUOUS CURRENT MODELS

Motor RPM

A6522 A6523 Ag6524
+ 40 A + 56 A 175 A
+ 30 A t 45 A + 60 A
3.7 HP 5.5 HP 7.4 HP

Maximum peak current is for 500 msec,
Frequency response is typical of units with no
compensation, System compensation in most
applications usually reduce the response,
Consult the factory concerning applications
requiring continuous regeneration,

120 VAC is for blower and bias power.
Output voltage max is from 70 VAC RMS bus
power,

Unit provides a range of output voltages
depending on input voltages,

Output current monitor is capable of driving
a zero center 100 micro ampere meter,

If red light is on, this indicates trip of fault
logic, Remove power - wait 10 seconds -
re-apply power, Unit will re-start if fault
has cleared,

OPTIONAL

-a—wTapered Current Limit

Amplifier output current
can be adjusted to keep
motor currents within
safe commutation zone,
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BLOCK DIAGRAM DESCRIPTION:

The A652 Series of D,C, Serve Amplifiers are transistorized pulse width modulated unita, The following description
and explanation of the Block Diagram of this model is presented, so that you may have a better understanding of the
operation of this unit: See Fig No, 1

There are three inputs for this unkt,

1, Auxiliary Input,

2, Signal Input,

3. Tachometer Jnput,

Ench of the inputs has a potentiometer which is used to adjusi the eifective gain of that input, The three input signals
are gurnmed in the veloeity control amplifier which alsc eontaine the necessary eompensation for achieving serve
stability, The output of the velocity control amplifier is directed to the input of the current error amplifier, There is
alsc a current feedback input to the current error amgplifier from the current sensor, The current error amplifier
amplifies the difference between the current command and current feedback signals. The output of the current errer
amplificr is fed to the modulator where it is pummed with the output from the triangle waveform geoerator, The
modulator takes these two signals and converts them to a pulse width modulated output, The output of the modulater is
then fed to the fault gate which permite the modulator output aignal to proceed to the driver amplifier when there are
no faults,

In the event of a fault (such as low blas voltage, or a short from elther side of the cutput to ground, or a short across
the cutput, or an overvoltage on the output bus) the fault gate closes and shuts the amplilier off, The output of the
fault gate is cconected to the driver amplifiers which drive the output bridge. The output of this bridge is connected
directly to the motor,

A current sensing resistor is in geries with the output of the bridge which senses the output current, The current
sensor generates an outpul voltage proportional to the output bridge current. This voltage signal is then fed to the
delayed cur“rent limit cirenit and is also used as a feedbuck signal for the current error ampiifier, In the event that
the output current exceeds the rated R .M 8, current of the unit, the delayed current limit circuit reducea the output

current to the safe operating level for this unit,

Motor Bus
Cutputs
tpu . _
Veiocity Delayed
| Centrol ~—— Current Current
Ampllfier Limit Sensor
Current
Error
Amplifier Surge Cument
Sensor Qutput
&
Overvoltage Bridge
Semor
~
Fault Faule
Latch N Indicater
Triangle Modulator Fault Driver
Wave Form Gate
Genetator |

Fault

BLOCK DIAGRAM  Pig No. 1




PROTECTIVE FEATURES:
The A652 unit has the most advanced safety features availuble today in the marketplace,
These safety features help protect personnel, machinery and the amplifier from accidental damage,
A} Amplifier will shut off and turn on red fanlt 1ight if:
1} Motor short of either side of armature to groumxl with or without use of external inductor.
2) Output of amplifier should be inadvertently shorted - only before inductor, or if no external
inductor 1s used,
R] If power supply voltage exceeds safe level of amplifier due to regeneration of motor,
4) Overheating of unit,
B} Amplifier will not shut off, but is protected for the following:
1) Output of amplifier shorted after external inductor,
2) Low input bus voltage down to 0 volts,
3)  Low input bias voltage down to 75% of 120 VAC.
4} Excessive R.M.E, current under normal operation and oscillatory conditions, Amplifier will
put out reduced power and return automatically to full power so as to keep unit within rating,
C)  Amplifier will shut off with no light indication:
1) If hias power falls below 754% of 120 VAC,
2) 11 the sum of bias power is legs than approx 28 volts. The unit will remain off until the sum of

the bias power 1 15 Volts D, C, are within proper range,

NOTE: Under all conditions where unit shuts off with light indication, it is necessary to remove bias power,

wait approximately i5 seconds, then re-apply power,

OTHER FEATURES: Fig No, 3

Connector J-1
Pin 1 - Signal Input {Auxiliary)

Pin 2 - Signal Input (Standard)
Pin 3 - Signal Input (Tach)
Pin 4 - Slgnal Common
Pin 5 Decoupled Current Sense - The output current of the amplifier is decoupled thru a mod/demod.circuit, The
demodulator output ig applied to this pin and is capable of driving a zero center 100 micro amp meter,
Proper scaling of this output current is done by installing appropriate resistors in series with the amp
meter, Pin 4 or 9 can be used as return,
Pin 6 & 7 - Limit Switch Overtravel:
These cireuits are used to prevent the amplifier from producing more than 12% of rated current when grounded
to Pin #9 usually used in conjunction with machine limit switches,
Pin 6 Clamps the negative output,
Pin 7 Clamps the positive output,

Outputs are with respect to signal commands,



Pin 8

Pin 4 -

Pin 10 -

Pin 11 -

Pin 12 -

BOTE:

Connector J-2

Supplement A
J4

Electronie shet down and trip indicalios -
The bridge drive is disabled by grounding the imerlock Tine, Pin ®  However, if a fault occurs,
the line will fall from + 13 volts to 0 volts {50 K ohm maximum external lowd),
The poiot can be used both as an ¢tectronic shut down and trip indication, provided proper logic
techniques are used.
Cormmeon for Pins 6, 7 & 5,
+ 15 VIIC bias power.
50 MA 18 avallable for external use.
Common hias power.
- 15 VDC hias power.
50 MA is available for external use.
Pins 10, 11, 12 - - - If more than 30 MA is taken from those ping the biss power will sag and the

amplifier may turn off, Reference Paragraphs B aod CC under Protective Features,

Pin 1 and Pin 2 muy be connected together o reduce gain avound velority control amplifier when
jumper Installed gain of amplifler becornes 0t 8 A/Y,

Pin | and Pin 3 are used for an external progranunahle current limit by installing an appropriate
resisgtor for the desired current,

- APPLICABLE ONLY IF AL3 IM MAIM CIRCUIT ADARD

This supplement provides infor nation te control the output drive ol the amplitier,
Fins |, 3, and 4 of J4 are grounded to Signal Commeoen for normal operation, Fin i,

witen grounded to Yignal Cominon, provides output drive in either dirzction.

Fin 3 controls the Right Drive (RDR) whose output at TB404-3 is positive with re-
spuet to TI402-4. If pin 3 is removed fcom ground, the Right Drive s disabled and

only the Left Drive (LDk) ts available.

Fia 4 controls the Lelt Drive whose cutput at TB402-4 is positive with respecl to
B402-5. If pin 4 is removed [rom wyryund, the Lelt Drive is disabled and only the

REight Drive is available.

Pin 2 is low, {zero voltage) during normul operation. If a fault should ocour, {such
as output grounded or low bus voltage) the red light on the contrnl neard turns on and
the voltage at pin 2 becomes hipgh (+ 15 Volts). This voilage may be used to turn on

another red light at a central location to indicate a faulit.

Power Supply Regulator  (Shunt Repulator)

During the slowing down or stopping of a D.C, motor, the moter regenerates, This cnergy ls put back

inte the syatem, The syatermn ahaorba this in the form of pumping up the aupply voltage capacitor.

Ii the supply veltage exceeds the set trip level of the overvoltage sensor, the fault sensor trips the

ubit off and the red light comes on,

In order to keep the voltage on the capacitor within a safe level, i mnay be necessary to install a regulator,

The regulator is protected ngainst excessive dissipation by means of a fuse.

b



INSTA LLATION:

Each amplificr in lhe AB52 Series comes with an individual installation drawing showing where to make the

various connections for power input, signal input, tachometer inpnl, fun and bias power input and output to

the motor, While this manual may show in a gerera! way how to make connections to amplifiers, it is

trmperative that the specific instructions applicahle to your amplifier are follewed, Alwaye be certain fo apply

the correct input power volinge and frequency, The input power transformer for ali the amplifiers in the

A652 Series are separately mounted, It is possible to use one power transformer for several amplifier

anite i that trancforiner i sized properly, These transformers may have dual valtage primaries aod, in

such ¢ases, make certain that the jumpers arc on the correct tranaformer terminals for your input AC power

source, On all amplifiers the motor output is taken from separate terminals mounted on TB-402,

CAUTION: 0O NOT USE CRCUKDED TEST EQUIPMENT ON THE QUTPUT CIRCIUITTE AND DO NOT
CONNECT EITHER OF THE OUTPUTE TO CROUND,

The signal {nput is usually applied directly to Pin 2 of J-1 and the sigmal common is usually applied to Pin 4

ol -1, The tachometer signal is usually applied to in 3 of J- 1 and the tachometer return is connected to

Pin4 of J-1. The auxiliary signal is applied to Pin 1 and the auxiliary signal retura is applied to Pin 4.

Uge shielded wires for signal and tachometer inputs to prevent stray pickup and neise being
introduced into the amplifier, The amplifier may have a bandwidth anywhere from 500 Hz (no compensation)
to a much lower frequency, depending upon the setting of the TC (time constant) potentiometer and the
components in the servo compensation network, Figure 2 shows a typical installation drawing that could be
uged to test an amplifier-motor cornbination,

In many cases, a reactor ls connected to peries with the output of the amplifier and the motor, This reactor

is required if the inductance of the motor is below recommended value - See Specilication Sheet, Page 2 & 3,

The amplifiers in this serics Tequire up to 2 amperes of 120 VAC for the fan and power bias which are

Terminals 1 and 2 of TB-401, In addition, the output voltage from the secondary of the transformer may be
anywhere from 10 voli RMS to 7¢ volt RMS in accordance with the maximun: outpat voltage required. The output of
the secondary ofthe 3§ power transformer is connected to Terminals 1, 2, & 3 of TB-402, Please be sure that

all the connections are proper before applying power to the unit,
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ADJUSTMENTS:

Figure 3 shows the location of various sdjustrnents on the circuit board, Theee adjustments are as follows:
Aux Galn - Potentiometer B- 2 adjusts the auxiliary gain in the event that this input le ueed, I this input
in ot used, the auxillary potentiometer R=- 2 shouldbe turned to the fully "cew' position,

Sig Gain - The signal gain potentiometer R- 5 is used to aet the signal gain of the system, Turnlng R-5&
ih & "ow" direction Increases the sighal gain,

Tach Galn - The tach gain should be adjusted to set the stability of the tachometer loop, and to adjust the
amount of tach feedback in the closed loop system. R-12is the tach potentiometer, Turning R=12 in a
"ew' direction Increases the tachometer gain,

Balance - Potentiometer R-23 1a the balance control, It may be necespary to adjust the halance for zero
output when zero input 18 applied. Thia should be done after the tach and signal gaing have been sdjusted,
TC - The TC (thme constant) potentiometer is R- 15, The TC potentiometer s used to help stabilize the
closed loop gystemn, "CW' rotation incresases the bandwidth,

Cur Lim - The current limit potentiometer is R- 28, If the current limit potentiometer is st the maximum
Vew'' position then the unit puts out its maximum rated poak currert, If it ie desired to decrsase the peak
output current of the amplifier, turn the Cur Lim poteotiometer in a ''cow' direction to reduce the peak

output eurrent.

The proper procedure to be followed in setiing up this unit in your servo syatern will be explained in a

Short Form Set Up Procedure which follows:

Curreat
Aux Slg Tach Tc Lu‘mt Bal nght

™ T:,
[
/

Zapt o = 7.0
" 4
&
12

Al Quiput
* -é»—

ck/

o [0oocoocooooo] OfF
-

FIC #3



SERVO SYSTEM COMPENSATION:

It is possible to compensate a servo system empirically without any theoretical evalnation of the system, provided

that the gpecifications are not too stringent, For most applications, the procedure as ocutlined in the Short Form

"Set Up Procedure” will result in adequate servo performance, The A852 Series of servo amplifiers were degigned

to operate with "state of the art! characteristics in modern performance oriented systems. Therefore, matching

amplifier-motor-tachometer combinations are recommended, However, the A652 Series amplifiers will provide

good performance with many D, C, rnotor-tach combinations, accomplished by merely adjusting the TC aod the tach

ain potentiometers.

10,
11,

12,

13.

14,

15,

16,

17,

SHORT FORM SET UF PROCEDURE
(All PWM Amplifiers)
Connect in accordance with proper Installation Drawing,
Check input voltage and proper transformer connections,
Note: All adjustment pots are 18 turns, {Nominal)

Before turning power on, adjust atl pots as follows:

a, Current limit pot - cew all the way out,

b. "IC" pot - rnid-range 9 turns from either end,

[ Tach pot - turn fully "ccw'’ then turn "cw" 5 turns,

d, Signal gain pot - turn approximately mid-range, 9 turns from either end,

Apply power but do not apply an input signal,

To check phasing of the tachometer and motor: turn current limit pot ew very slowly, If motor starte to run
away, remove power and correct phasing of the motor-tach combinations,
Turn power back on and repeat lem &, (Do not consider driff) Turn current limit pot to desired current.
Pot setting produces currents as shown in cxample,
Example: 3 turns ow o~ 33% Peak current
& turng ew .~ 66% Peak current
9 turns ew .~ 85% Peuk corrent
12 turns ew .~ 946% Peak current
If motor rotates slowly or drifis, adjust signal balance pot efther way until motor stops moving,
8till with vo input signal, turn "TC" pot "ew" until motor starts to oscillate high frequency, then back off cew
until this oscillation stops,
IMPORTANT-IF TC IS FULLY CCW & SYSTEM IS STILL USCILLATING AT HIGH FREQ ,SEE NOTES ON PAGE 10,
Apply a small signal and observe motor shaft,
Increase or decrease tach gain pot for desired results,
A) lncreasing tach {turn pot ew) provides quicker settling time (higher bandwidth).
B) Decrease tach (turn pot cew) provides slower settling time {lower bandwidth),

Note: Settling time is not to be confused with accel or decel time but is the time just before stopping,

After you are satislied with tach response do not change the tach pot anymore.

Il motor drifts, it may be necessary to re-adjust sigral balance pot,

Run the motor at some higher speed and watch and listen to it, If it rubs smoothly, the systern is OK,

A rough sound means either TC is still too far ew or tach is too far ew,

Set the appropriate speed of the system by turning signal gain pot, CW will make system go faster for same
voltage inte unit.

No further adjustments are necessary. (STOD)



MORE DETAILED SET UP PROCEDURE

I your system requires more accurate tach adjustment,

1)

4

=)

Go thru Steps 1 - 10,
Then apply a sinull signal until motor rolates and watch tach signal on an ageillogcope,
Note: Refer to Helpful Hints section,
T lach loop bs vverdamped, turn tach pot cw until one overshoot appears. The system is now set up for
maxirmurn bandwidth in tach loop, Tach can be chserved on TP-3, Use TP-5 as commen,
If you don't want an overshoet in your tach loop, turn tach pot cew until the overshoot disappears,

Note:  Une overshoot in tach loop does nol necessurily mean the position loop will overshoat,

IF THE EYSTEM 1§ NOT PERFORMING PROPERLY YET AND IS MECHANICALLY SOUND, SEE
NOTES ON PAGE o,

Also, if motor drifts, it may be necessary to re-adjust signal balance pot until moter stopes.
After you have made the above adjuatments, you will have to re-calibrate signal gain pot te obtain
proper output voltage to input signal,

All other adjustiments are factory set and do not require any further adjusting,

CAUTION: MAKK SURE POWER IS OFF WHEN SOLDERING ON CIRCUIT BOARDS,

NOTEE:

1}

i

Cheek systern for backlash, wind up lost mation, misalignment, bad coupling or any other

mechanical problems.,

AFTER YOU MAKE ANY COF TIHE CHANGES BELOW, REPEAT SET UP PROCEDURE - START

WITH ETEP 4 OGN PAGE &,

High frequency oscillation even though TC pot fully cew thigh frea, oscillation probably motor rescnance),
Increase C7 to approximately , 033 mfd & add €3 = 2 mfd & €5 = 022 mifd,

Il systermn requires more DC gain then incrense CF to approximately | 1 mid & deercasc R11 to
approximately 2K, You might have to increase €7 to approximately | 033 mifd - Reference Note 2 above.
If the svstem is highly inertial, or u highly incrtial motor is used, ft may be neccgsary to chabge

C6 & R11 - Reference Nole 3 above,

HELPFUL HINTS:

1,

Tachometer should be observed en an oscilloscape
where sweep speed is set at . 1 secunds/centimeter
and udjust the vertical attenuator to provide a
convenient displacement in response to the signal
input,

§mall step input commands may be provided with
a DT simulator { battery box ) whilc observing the
tuch respouse on the oscilloscope,

Typical pictures you will see on oscilloscope of
tach profiles,

TC too far CW
&
Tach too far CCW

Tach too far CCW

TC too far CW
&
Tach too far CW

/ TC too far CCW

Optimum for some

— applications

/

/ TC too far CW

/ Perfact

Tach Pictures



TROUBLE SHOOTING AIDS: Ref, Fig No, 3 and Inatallation Prawing Fig No, 2

In the event that the unit should fail to operate, It is advisable to follow the fellowing procedure;

1) Exarnine the unit visually for looge connections, broken wires, and darnaged companents,

2)  Look and see if fault indicator red light is on, Read over Frotective Features & Other Features sections,
Then do some checking to find out reason for trip indication, Don't merely turn power off - wait 15 seconds
and re-apply power, There was some reason for fautt indicator to be on.

OTHER TYPICAL REASONS:
1)  Shorts to ground may oecur,
A) Commutators arcing to the frame of a motor during high speed reversals.
By  Motor armatures shorting to cage,
€} Leads to motor beeoming pinched and frayed in the wiring trough and touching grouad.
D) Faulty wiring of connections,
E) Eventually, during the running of any D, C. motor, brush dust can build up in a motor causing an
electrical path from the brushes to the rnotor case,
2) Check shunt regulator fuse F801 - F804 ( if unit has one }. Fuse could blow due to:
A}  Excessive regeneration time, (Customer may have changed duty cycle},
B}  Blown power transistor (s) in shunt regulator. (Discussed in Other Features section),

3) Check the wiring to the motor tachemeter,

4} Check the incoming bias voltage, as well as the main bus power voltage coming from the power transformer,

5) Check control power fuse F-401 ,

6§  Conpect a D, C., volt meter to Pin 10 of J-1 with the cormmon lead on Pin 11 of J-1 and check for plus 15 volts,

m Connect the D_C. volt meter to Pin 12 of J-1 with the common lead oo Pin 11 of J-1 and check for mitug 15 volts,

8) Connect the volt meter across the two terminals on the large capacitor on the chassie to read the bus power
supply voltage, If the secondary of the transformer is 48 voits, you should read about 65 + 5 volts D, C, I the AC
output voltage of the transformer is around 70 volts, you should read about 100 15 volts D.C. across this capacitor.

9 If all the fuses and voltages are proper, it is then advisahle to determine if an input signal exiats,

A) 1f you are putting command signal into (Aux) Input #1 look at TP-1

B}  If signal in (Sig} Input #2 look at TP-2,

C}) Use TP-5 a8 common,

CAUTION: DO NOT USE GROUNDED TEST EQUIPMENT (FLOAT SCOPE)

I there is a signal voltage at TP-1 or TP-2 check the output of the veloeity control amplifier which can be
seen at cathode of diode CR-1,

10 If unit has a darnaged power section, this section can be igolated by removing all sections, Then insert
one at a time until red light comes on, The last section inserted is probably damaged, The current limit
is automatically adjusted for the total number of power sections.

Note: When performing Step #10 It is advisable to check at relatively low current so as to not get a false
trip due to ingorrect inductor sizing for various amplifier ratings - See Epecification Sheet, Page 2 & 3,
11} If unit still is not functioning, it is advisable to return this unit to the factory for repair, since sophigticated

test equipment, which is usually not available in the field, is required to determine the cause of failure,
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Fig #4
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