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GEK-14786 

STATOTROL’ DRIVE WITH CURRENT LIMIT AND 

PULSE RATE SPEED CONTROL 3SRA360 

INTRODUCTION 

This manual contains the installation, operation, and 
servicing instructions for the 3SRA360 Statotrol drive. 

The system was designed to control the speed of a l/2 
HP motor in response to the pulse rate output of a digit- 
al tachometer. 

RECEIVING, HANDLING AND STORAGE 

Receiving and Handling 

Immediately upon receipt, the equipment should be 
carefully unpacked. Particular care should be exer- 
cised to prevent small parts from being mislaid or 
thrown away in the packing material. 

As soon as the equipment is unpacked, it should be ex- 
amined for any damage that may have been sustained 
in transit. If injury or rough handling is evident, a 
damage claim should be filed immediately with the 
transportation company and the nearest General Elec- 
tric Sales Office should be notified promptly. 

Storage 

If the equipment is not to be used immediately after be- 
ing unpacked, it should be stored in a clean, dry place 
and protected from accidental damage. Particular care 
should be taken to avoid storing the equipment in loca- 
tions where construction work is in progress. 

DESCRIPTION 
The Statotrol drive consists of a DC motor, a controller 
and digital-to-analog converter with stabilizing circuitry 
suitable for use in this special application. Each of 
these items is discussed separately below. 

Motor 

The motor is a DC shunt motor of a design suitable for 
use with the controller. Motors for this drive are e- 
quipped with a thermostatic switch which opens when 
the motor becomes excessively hot. 

Controller (Figure 1) 

The controller consists of a basic Statotrol module, 
a digital-to-analog converter component board, two 
magnetic relays, a dynamic braking resistor, a step- 
down transformer, a stop-start switch and a line speed 
potentiometer. Receptacles for making external con- 
nections are provided on the enclosure. 

The basic Statotrol module converts the alternating 
current (AC) from the power lines to direct current 

*Trademark of General Electric Co., USA 

(DC) to drive the motor. Silicon rectifiers are used 
to supply constant field current and a silicon controlled 
rectifier is used to supply adjustable armature voltage. 
The control circuitry is encapsulated in an epoxy block, 
and is equipped with a special current limit circuit to 
limit surge current in the motor. Standard fuses and 
a current limit circuit provide rectifier protection. 
Figure 6 shows the assembly of the basic Statotrol 
controller while Figure 7 shows the connections on the 
controller. 

Figure 1 

3SRA360 Controller 

Auxiliary Control Circuitry 

The auxiliary control components are the magnetic 
relays “M” and “Aux”, dynamic braking resistor 
“DBR”, low voltage transformer “lT”, a stop-start 
switch, a special component board, and a speed re- 
ference potentiometer. 

The function of the relays is to provide contacts for 
stopping and starting the motor and to provide a con- 
nection for dynamic braking through resistor DBR. 
The low voltage transformer supplies 24 volts to the 
relays through the thread break switch and the stop- 
start switch. The transformer also provides voltage 
to a 22 volt DC power supply on the component board. 
The primary function of the component board is to 
convert a pulse train from the customer’s tachometer 
into an analog speed reference signal. 
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INSTALLATION AND ADJUSTMENTS 

Mount the Motor 

The motor must be properly aligned and firmly mounted 
to prevent vibration which can lead to excess noise and 
wear. 

Mount the Controller 

Mount the controller, using hole locations and overall 
dimensions in Figure 2. 

Temperature around the controller while it 
is operating must not exceed 40°C (104°F). 
The control module must always be mounted 
in a vertical position to allow maximum air 
flow over heat sink. 

Install Interconnecting Wiring 

Wiring and disconnects should be installed in accordance 
with good electrical practice and applicable codes. The 
connection diagram furnished with the controller tells 
how to make connections and what wire size to use. 
Make all connections to the controller at suitable plugs. 
Make all connections to the motor at the terminal studs 
which are covered by a removable plate. 

Motor connections must be made exactly as 
shown on the customer connection diagram. 
Incorrect wiring may cause immediate fail- 
ure of field rectifiers. 

If the connections between the motor and controller are 
made as shown on the customer connection diagram 
supplied with the controllers, the motor will turn in 
the counter clockwise direction when viewed from the 
commutator end. For opposite rotation of the motor, 
interchange motor connections Al and A2. DO NOT 
CHANGE ANY MOTOR CONNECTIONS IN THE CON- 
TROLLER. 

Make Proper Line Voltage Connection 

The controller is designed to operate on 115 volts, AC, 
50/60 Hz. 

Set the Current Limit Circuit 

The current limit circuit must be adjusted for use with 
either 50 or 60 Hz power. It should also be adjusted 
to compensate for high or low line voltage if the sys- 
tem is to be operated continuously from power line 
voltage other than the nominal 117 volts. The current 
limit circuit is adjusted by changing jumpers and/or 
the value of the resistor mounted on terminal board 
2TB (see Figure 7) which is located at the rear of the 
blue potted module. The proper resistor value 
or jumper connections to be used can be determined 
from Table I. An incorrect setting will result in 
either nuisance fuse blowing on starting or in reduced 
motor output torque. 

OPERATION 
Initial Operation 

When all connections have been made correctly, ap- 
ply power to the drive by closing the customer’s dis- 
connect switch. No warmup time is required. Press 
the “Start” switch, and motor will start. If the direc- 
tion of motor rotation is other than the desired one, 
reverse motor connections Al and A2 at the motor 
terminals. 

Normal Operation 

When operating properly, the drive can be started with 
the speed potentiometers set at any desired speed. The 
motor will start properly and come up to the selected 
speed. The motor can be stopped at any speed by 
operating the “Stop” switch. 

Changes in line voltage and changes in motor and con- 
troller temperature will change the motor speed. 

PRINCIPLES OF OPERATION 

The following brief discussion is intended to provide 
a general understanding of the circuit operation. 

System Functional Diagram (Figure 3) 

The setting of the line speed potentiometer provides 
a reference signal to the controller module. The 
controller module provides regulated DC voltage to 
the motor. The motor drives the load. The motor 
speed and the dimensions of the load determine the 

TABLE I 

LINE VOLTAGE FREQUENCY 
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Figure 3 

System Functional Diagram 

line speed. The digital tachometer generates a pulse 
train, the pulse rate of which is proportional to line 
speed. The digital-to-analog converter generates an 
analog voltage feedback signal proportional to the pulse 
rate, and compares the analog voltage to the reference 
signal set by the line speed potentiometer. If the ana- 
log feedback signal and the reference signal do not agree 
an “error” signal is sent to the controller which causes 
the motor to speed up or slow down in order to eliminate 
the error. The function of the various parts of the sys- 
tem are described in more detail in the following dis- 
cussion. 

Statotrol Control Module 

The controller as shown in Figure 4 consists of recti- 
fiers 2D and 3D connected as the conventional free- 

wheeling field supply; 1D power rectifier for inverse 
voltage protection, the silicon controlled rectifier 
1SCR and associated firing circuit, and maximum 
speed potentiometer 2P. Fuse 1FU is selected for 
short circuit protection only. The current limit cir- 
cuit in the controller limits motor current and pro- 
tects the SCR. The overload switch in the motor pro- 
tects the motor. Thyrector 1BD provides transient 
voltage protection. 

The silicon controlled rectifier (SCR) used in the 
Statotrol controller is much like an ordinary recti- 
fier which has been modified to block current in the 
forward direction until a small signal is applied to 
the gate lead. After the gate signal is applied, the 
silicon controlled rectifier conducts in the forward 
direction with a forward characteristic very similar 
to that of an ordinary rectifier and will continue con- 
duction even after the gate signal is removed. 

The circuitry in the potted module compares the input 
speed signal to the motor back EMF voltage and de- 
termines the proper time at which to send a gate sig- 
nal to the SCR in order to maintain smooth operation 
of the motor at the desired speed. 

Digital-to-Analog Converter (Figure 5) 

The magnetic pickup unit generates a voltage pulse 
each time a geartooth of the associated gear goes by 
the pickup unit. The gear turns at a rate proportional 
to line speed so the output of the magnetic pickup is a 
pulse tram whose pulse rate is proportional to line 
speed. The pulse tram is amplified by transistor 8Q. 
Transistors 1Q and 2Q form a switch which reshapes 

--G- 
t 

TO CUSTOMER’S 
FUSED DIS- 
CONNECT FOR 
50/60 CYCLE 
POWER 

> 
ITHY 

CUSTOMER’S 
I 

DIGITAL TO ANALOG 
CONVERTER COMPONENT BOARD, 
AND MAGNETIC PICKUP UNIT, 
SEE FIGURE 5 

2D 

Figure 4 
System Elementary Diagram 
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Figure 5 
Digital-to-Analog Converter 

the amplified pulse train into square cornered pulses 
with an amplitude of about 20 volts. Each time the 
collector of transistor 2Q is positive, it blocks diode 
1D and current flowing through resistors 6R and 7R 
charges capacitor 1C. While capacitor 1C is charg- 
ing, transistor 4Q conducts until the voltage across 
1C gets high enough to turn 4Q off. When the voltage 

I 
at the collector of 2Q goes low, it turns on 3Q which 
holds 4Q off while capacitor 1C discharges through 
diode lD, transistor ZQ, and resistor 3R. As soon 
as capacitor 1C is fully discharged, the system is 
ready for th next pulse. Transistor 4Q pumps a pre- 
cisely metered charge (measured in ampere seconds) 
into capacitor 3C each time a geartooth goes by the 
magnetic pickup unit, and the charge on 3C is drained 
away at a predetermined rate by potentiometer lP, re- 
sistor lOR, and diode 9D. If the pulse rate increases, 
the voltage across capacitor 3C will rise. If the pulse 
rate decreases, the voltage across 3C will decrease. 
This establishes an analog voltage proportional to line 
speed. Transistor 5Q provides isolation for capacitor 
3C while placing the analog signal on the base of trans- 
istor SQ. 

When the voltage on the base of 6Q goes above a cer- 
tain level, SQ conducts more and thereby causes the 
Statotrol control module to slow the motor down. When 
the voltage on the base of SQ goes below a certain level, 
6Q will conduct less which causes the motor to go fas- 
ter. The level at which the motor speed stays constant 
is determined by the setting of the line speed potenti- 
ometer which acts through transistor ‘IQ to control the 
biasing of the emitter of 6Q. 

Capacitor 5C and resistor 15R act to slow the rate of 
change of voltage at the collector of SQ. This provides 
a “soft start” function when the motor starts and slows 
the motor response to changes in the pulse rate. 

1 

MAINTENANCE 

Motor 

Make sure that the motor mounting bolts are tight. 
A loose mounting bolt can cause considerable noise 
and may result in excessive wear. 

Inspect the commutator, the brushes, the brush con- 
tact surfaces, and the brush springs. A rough com- 
mutator may often be detected by the sound of the 
motor. Inspect the commutator for color and condi- 
tion. It should be clean, smooth, and polished brown 
color where the brushes ride. A blue color indicates 
overheating. 

Roughness of the commutator should be removed by 
sandpapering or stoning (never use emory cloth or 
emory stone). 

If the communtator is found to be dirty when the motor 
is inspected, it should be wiped clean with a piece of 
canvas or other cloth that is free from lint. 

Check the brushes to make sure that they will not 
wear down too far before the next inspection. When 
new brushes are installed, they should be permitted 
to run without load long enough to assure a good fit. 

Make sure that each brush surface in contact with 
the commutator has the polished finish that indicates 
good contact, and that the polish covers essentially all 
the brush surface. Check the freedom of motion of 
each brush in its holder. Check the springs that hold 
the brushes against the commutator. Lack of spring 
pressure will lead to arcing and rapid wear. 
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Figure 6 

Control Module Showing Heat Sink and Component Mounting 

The motor has ball bearings which are lubricated at 
the factory with grease sufficient for 5 years of nor- 
mal operation or 2 years of continuous running. At the 
end of that time, the bearings should be thoroughly 
cleaned of the old grease and repacked about l/3 full 
with General Electric ball bearing grease. 

Controller 

Look inside the panel and be sure it is free of dust, 
chips, oil, or other foreign matter. Be sure to re- 
move the cover of the control module and examine the 
heat sink. It must be clean to provide maximum heat 
dissipation. 

REPAIR 

Motor 

The motor can be repaired like standard DC motors 
by any competent motor repairman. If the overload 
thermostat trips repeatedly, fuses blow often or the 
motor shows signs of overheating, check the motor 
for possible overload. 

Controller 

The controller is designed so that occasional fuse 
replacement will usually be the only repairs 
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1 
necessary. The basic controller consists of the control 
module and the motor contactor. 

Encapsulation helps protect control circuitry from dust, 
dirt, moisture, and the effects of shock and vibration. 
The silicon controlled rectifier (SCR) and silicon diodes 
should seldom, if ever, need replacing under normal 
operating conditions. A drive malfunction resulting 
from controller component failure can be quickly cor- 
rected by simply replacing the control module. Before 
replacement is made, check all connections and com- 
ponents used with the control module. The followmg 
check list should help: 

Check List To Localize Trouble 

If Motor Will Not Run: 

1. Be sure all connections are made and tight. 

2. Be sure power switch is closed and relays “M” 
and “AUX” make contact. Examine the relay contacts 
for contamination and freedom of movement. See if 
thermal overload switch in the motor is closed. 

3. Check the fuse. If it is blown, replace it. If it 
blows again, look for an overload on the motor or a 
short circuit. Do not use any fuse other than the one 
listed in the renewal parts list. 

4. Check for proper field voltage on motor. It should 
1 be 50 volts DC, and can be measured between terminals 

D+ and C on terminal board 1TB of the potted control 
module. Refer to Figure 7 for the location. 

5. Replace the potted control module. (See instruc- 
tions below. ) 

If Your Motor Runs Faster or Slower Than Normal For 
a Given Setting of Speed Control: 

1. Check line voltage to be sure it is normal. 

2. Check for motor overload. 

3. Check the speed control potentiometer for possi- 
ble open or short circuit. 

4. Check the maximum speed potentiometer for pos- 
sible open or short circuits. 

5. Replace the control module. 

If The Motor Runs at Full Speed and Cannot Be Con- 
trolled by the Speed Control: 

1. Check all connections for poor connection or 
short circuit. 

2. Check the speed control potentiometers for pos- 
sible open or short circuits. 

3. Check the voltage at the test points between cir- 
cuits 102 and 122+ while the motor is running. If the 
voltage exceeds 4 to 6 volts DC, skip Step “A” and go 
to Step “B” on the following page. 

If the voltage is less than 4 to 6 volts DC, Step A. 
check the position of the magnetic pickup unit. It 
must be about 0.005 inches from the teeth of the as- 
sociated gear. If the position of the magnetic pick- 
up unit is proper, replace the component board. The 
calibration potentiometers on the new component 
board will probably require adjustment. Refer to the 
adjustment instructions provided with the winder. 

TOP VIEW 

FRONT VIEW 

NOTE : THE ARC SYMBOL (LIKE THIS _j ) AT THE 
END OF A WIRE DENOTES THE POINT WHERE THE 
WIRE EMERGES FROM THE BLUE PLASTIC BLOCK. 

Figure ‘7 

Connection Diagram for Components on Control Module 
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If the voltage across the test points between Step B. 
circuits 102 and 122+ exceeds 4 to 6 volts, check con- 
nections on the wire between the component board and 
terminal 2 on terminal board 2TB of the potted module. 
Then, locate the maximum speed potentiometer which 
is mounted on the potted module (see Figure 6). Ro- 
tate the maximum speed potentiometer. If this con- 
trols the speed of the motor, replace the component 
board. If rotation of the maximum speed potentiometer 
does not control the speed of the motor, replace the 
potted module (see instructions below). 

Replacing Control Module 

1. Disconnect AC power from drive. 

2. Remove cover from control module. 

3. Remove the interconnecting wires from the con- 
trol module terminal board. Tag the wires so you 
will be able to replace them on the proper points. 

4. Remove the mounting screws of the control mod- 
ule by inserting a screwdriver in the holes located 
on two corners of the heat sink. 

5. Mount the new control module and replace the 
wires on the terminal board. 

In most cases, it will not be necessary to discard 
the complete control module. The blue block may 
have to be replaced, or one or more of the components 
mounted on the block. The control module can prob- 
ably be repaired by a trained technician, Return the 
unit to the factory for repair after calling your GE 
Sales Office for return instructions. If facilities and 
technicians are available to locate and replace com- 
ponents which have failed, order the parts by their 
individual catalog numbers. Specific instructions are 
given below for repairing the control module. 

Repairing Control Module 

When you are sure the control module is defective, 
there are two courses of action that can be taken: 

(1) Replace the components mounted on the blue 
block or 

(2) Replace the blue plastic block (encapsulated cir- 
cuitry). 

A simple check for the blue block and external com- 
ponents is given below. This should help to deter- 
mine if component failure is inside the blue block or 
any of the components mounted on the block. There 
is a possibility that the defective component will not 
be discovered with the simple tests given below. In 
this case, a trial and error solution will have to be 
used. As a first trial, replace the SCR (see instruc- 
tions). If this does not correct the trouble, replace 
the blue block (see instructions). 

The following list of drive malfunctions and compo- 
nents to check should help to isolate the trouble. 
(Blue block will be considered as one component. ) 
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Motor Will Not Run (Controller Fuse Not Blown) 

1. Check series rectifier (1D) for open circuit. 

2. Check maximum speed potentiometer (2P) for 
open circuit. 

3. Check controlled rectifier, (1SCR). 

4. Check blue block. 

Controller Fuse Blows When Power is Applied 

1. Check field diodes, 2D and 3D. 

2. Check thyrector, 1BD. 

Motor Runs At Full Speed And Cannot Be Controlled 

1. Check blue block. 

2. Check SCR. 

Motor Runs Slower Than Normal For Given Setting 
Of Speed Control 

1. Check maximum speed potentiometer (2P) for 
possible open circuit. 

2. Check current limit setting. 

3. Check blue block (voltage check). 

Checking External Components 

The components mounted on the blue block should be 
checked first since they can be replaced. These 
components consist of field rectifiers (2D, 3D), sili- 
con controlled rectifier lSCR, series rectifier (lD), 
Thyrector (lBD), and maximum speed potentiometer 
(ZP). (See Figure 6 for location. ) 

NOTE 

Before checking control module com- 
ponents, disconnect AC power from 
drive and remove all interconnecting 
leads and Jumpers from the control 
module terminal board (1TB). 

Silicon Diodes 

The characteristic of a silicon diode to block current 
in one direction and pass current freely in the other 
direction is used in a simple ohmmeter check. 

1. Connect ohmmeter leads across silicon diode to 
be checked. (High resistance scale should be used, 
at least “times 1,000. ‘I) When the meter leads are 
reversed, the mdicated resistance should change 
from infinite to some very low value. (Low value 
will vary with different instruments. ) 

NOTE 

Silicon diodes will usually fail either to a 
short or an open which will be quickly dis- 
covered with the above check. 
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Silicon Controlled Rectifier (1SCR) 

The SCR is the heart of the control module and is 
provided with special current and voltage protection. 
A malfunction of either protective device under the 
right conditions could result in an SCR failure. This 
failure could either be to a short, an open or simply 
a change in characteristics. For the latter two cases, 
a skilled technician and special test equipment would 
be required to determine if the SCR has failed. How- 
ever, if the SCR had failed to a short, this could be 
discovered with an ohmmeter. Do not overlook this 
one simple SCR check. 

Thyrector 

The Thyrector is used as transient voltage protection 
for the rectifiers in the control circuit. It should 
last for years under normal conditions. If for some 
reason, the rating of the Thyrector is exceeded, it 
will always fail to a short. This can be easily checked 
with an ohmmeter. 

Maximum Speed Potentiometer 

A maximum speed potentiometer failure would nor- 
mally be an open circuit. Disconnect brown lead 
from terminal J on module terminal board and check 
potentiometer with an ohmmeter. Check for conti- 
nuity over the full range of potentiometer rotation. 

Checking Blue Block 

The blue block which encloses most of the control 
circuit components can be checked by making the 
simple measurements listed below. It should be un- 
derstood that this check is not conclusive but will be 
sufficient in most cases. A good quality analyzer 
with a known accuracy must be used. All readings 
should be within the tolerances set for normal 
operation. 

NOTE 
Before checking the blue block, discon- 
nect AC power from drive and remove 
all interconnecting leads and jumpers 
from terminal board 1TB. Be sure 
that module fuse is in place and not 
defective. 

Resistance Check 

Measure between the following points on the control 
module terminal boards (1TB and 2TB). 

NOTE 

The + sign next to a letter indicates 
that the positive lead of the ohmmeter 
(or voltmeter) should be connected to 
that point. 

Because battery polarity is not the 
same in all ohmmeters, it may be 
necessary to reverse the leads to ob- 
tain the specified resistance reading. 

F+ to B 17,000 ohm ;t 20% 

H to B+ 125,000 ohm & 20% 

J to 1 (2TB) 2P Max. CW 150 ohm f 20% 

H to 2 (2TB) 18,000 ohm f 20% 

F to 1+ (2TB) Not less than 1,000 ohm 

Voltage Check 

1. Connect AC power leads to terminals A and B 
on terminal board 1 TB. 

2. Close the AC power switch. 

1 WARNING 1 

Be careful not to touch heat sink. It 
is a live part of the circuit. 

3. Measure between the following points on the ter- 
minal boards. 

J+ t0 G (~TB) 12 volts DC *IO% 
(2P max. CW) 

l+ (2TB) to G (~TB) 15 volts DC &50/o 

Replacing the Blue Block 

In removing or replacing the SCR or 
any rectifier, use a small pencil type 
soldering iron of not more than 35 
watts. Do not apply soldering iron 
heat to rectifier terminals any longer 
than necessary, 

1. Remove leads from rectifier 1D and controlled 
recta-ier 1SCR (see Figure 7). 

2. Remove leads from fuse clips (see Figure 7). 

3. Remove screw from ring terminal of white lead 
12 (see Figure 7). 

4. Loosen heat sink mounting screws and remove 
heat sink (see Figure 6). 

5. Replace defective blue block with a new one. 
(All wires coming out of the replacement block are 
cut to the correct length. ) 

6. Position heat sink as shown in Figure 6 and re- 
place heat sink mounting screws. 

7. Connect red leads 1 and 13 to fuse clips as shown 
in Figure 7. 

8. Solder black lead 15 and green lead 6 to ISCR 
per connection diagram, Figure 7. Don’t forget 
to push spaghetti down over the terminal of 1SCR 
after soldering black lead. 

9. Solder red lead 13 to rectifier 1D per connection 
diagram, Figure 7. 

11 
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10. Connect white lead 12 to heat sink with ring ter- 
minal and screw. 

Replacing Field Diodes 

1. Remove front cover (see Figure 6). 

2. Observe polarity of diodes so they can be re- 
placed with the same polarity. 

3. Remove defective diode by applying a soldering 
iron lightly to the soldered terminal. 

4. Replace with a new diode by soldering terminals 
to proper points. (See Figure 7. ) 

Replacing Thyrectors 

1. Remove front cover (see Figure 6). 

2. Remove defective thyrector by applying soldering 
iron lightly to the soldered terminals. 

3. Insulate leads of new thyrector and connect to 
proper points. (See Figure 7. ) 

Replacing Maximum Speed Potentiometer 

1. Remove heat sink. (See instructions above. ) 

2. Disconnect potentiometer leads. 

3. Remove clamping washers and lift potentiometer 
out of locating holes. 

4. Set replacement potentiometer into locating holes 
and reconnect leads. 

5. Reposition insulating washers on the shaft with 
the Textolite (hard) washer on top. 

6. Return heat sink to its proper position and check 
to make sure potentiometer terminals are clear of 
the heat sink. Reconnect all leads. 

Replacing Rectifiers Mounted On Heat Sink 

Rectifiers 1D and ISCR will be of either the stud 
mounted or press fit type depending on module rating. 

The aluminum heat sink used on Statotrol control 
modules has been specifically designed to accommo- 
date press fit devices. These heat sinks provide 
hole accommodation for one press fit SCR and rec- 
tifier. Note that an additional mounting hole is also 
provided for stud mounted SCR’s. If an SCR should 
fail and facilities are not available for replacing 
press fit units, replacement can be made with a stud 
mounted SCR of equivalent rating. 

The heat sink should be completely removed from the 
module to simplify rectifier replacement, Instruc- 
tions for removing the heat sink are given in the sec- 
tion above. It will not be necessary to disconnect 
leads from the fuse clips since the fuse block can be 
easily removed. (See Figure 6. ) 
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It is important that rectifiers be mounted correctly to 
assure maximum heat sink efficiency. 

Stud Mounted Rectifers 

1. Remove defective rectifier from heat sink and 
thoroughly clean the area around the mounting hole. 

2. Apply silicone grease (General Electric Insul- 
grease #G640 or G641, or Dow-Corning #3) to recti- 
fier stud before mounting on heat sink. 

3. Add star washer and rectifier mounting nut. 

4. Tighten the rectifier mounting nut to assure a 
firm contact between rectifier and heat sink but 
don’t overdo it. Excessive stress on the stud may 
damage the rectifier. If a torque wrench is avail- 
able, tighten the rectifier mounting nut to 20 inch 
pounds. (Torque to 30 inch pounds if silicon grease 
is not used. ) 

Press Fit Rectifiers 

When replacing press fit rectifiers, it is important 
that care be exercised in removing and mounting to 
prevent damage to the heat sink hole and rectifiers. 

APPLY DOWNWARD FORCE EVENLY AND 
SLOWLY FROM HAND PRESS OR EQUIV 
UNTIL RECTIFIER RELEASES 

I 
PRESS FIT RECTIFIER 
TO BE REMOVED 

FIRM SUPPORTS 

Figure 8 

Diagram Showing Removal of Press Fit Rectifiers 

Reference is made to Figures 8, 9, and 10 for re- 
moving and mounting the rectifiers and for a recom- 
mended tool to be used in this operation 

RENEWAL PARTS 

Should a component fail, a replacement part can be 
ordered from the nearest sales office of the General 
Electric Company. When ordering renewal parts, 
specify the quantity required, give the catalogue num- 
bers and describe the required parts in detail. In 
addition, give the 3s model number and the complete 
nameplate rating of the equipment. A principal parts 
list is shown on page 14. 
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APPLYDOWNWARDFORCEEVENLYANDSLOWLY 
FROM HAND PRESS OR EQUIVALENT UNTIL 
KNURLED SECTION is COMPLETELY ENCASED 
IN HOLE FORCE NOTTOMCEEDSOOPOVNDS 

PRESS FIT TOOL 
(SEE FIGURE 7) \ 

HEATSINK 

c HAND PRESS DRIVER 

PRESS FIT RECTIFIER 

jr, 
NOMINAL 

\ / 
FIRM SUPPORT 

Figure 9 

* 

Diagram Showing Mounting of Press Fit Rectifiers 
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Figure 10 

Typical Tool for Press Fit Rectifiers 
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PRINCIPAL RENEWAL PARTS LIST 
FOR 

3SRA360 Al AND Bl 

DIAGRAM 

SYMBOL QUANTITY ORDERING NUMBER DESCRIPTION 

1SCR 

1D 

1FU 

2D & 3D 

1TlIY 

2P 

M 

AtlX 

1T 

102P 

DBR 

1co 

2co 

1sw 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3SRF30Al Module consisting of: 

1 44B315619-GO1 Potted Block Assembly 

1 44B212741-005 Rectifier (C35B) 

1 44B216186-005 Rectifier (A44D) 

1 K9774700P5 Fuse 15A 

1 44A216882-001 Fuse Block 

2 44A212159-002 Fuse Clip 

2 44B232019-005 Rectifier 

1 6RS20SC4D4AB Thyrector 

1 44A315928-GlO Maximum Speed Potentiometer 

4411318502-001 Relay 

44B218524-006 Relay 

44B333019-001 Transformer 

L8205216GlO Line Speed Potentiometer 

275A377C75 Dynamic Braking Resistor 

P9357469P51 Square 6 Pin Receptacle 

K9397086P4 Round 7 Pm Receptacle 

44A315572-001 Stop-Start Switch 

44C238489-GO5 Component Board 

44A318524-001 Line Cord with Plug 

14 
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GENERAL ELECTRIC SALES OFFICES 

GENERAL ELECTRIC SERVICE SHOPS 

DRIVE SYSTEMS PRODUCT DEPARTMENT 
GENERAL ELECTRIC COMPANY, WAYNESBORO, VIRGINIA 22980 4-71(500) 
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