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Westinghouse 
Type SA-3 Solenoid-Operated Mechanism 

for Oil Circuit-Breakers 

Introduction 

This mechanism is the direct-current 

solenoid type. It operates on standard 

direct-current control voltages or, when 

equipped with a Rectox unit, on alter· 

nating-current. It is a mechanically 

full automatic mechanism, trip free 

in all positions. 

Application may be made to indoor 

or outdoor breakers within the limits of 

power of the mechanism. For indoor 

service, it is mounted on the founda

tion or on the breaker structure. For 

outdoor service it is placed in a weather

proof metal box with enclosed connec

tions to the breaker. 

A control relay is supplied with the 

mechanism to handle the closing coil 

current. The necessary tripping de

vices form a part of the mechanism. 

A cut-off switch and the desired aux

iliary contacts are mounted on the 

mechanism and mechanically connected 

to the linkage. A Veeder counter is 

supplied to record the number of opera

tions. A position indicator connected 

to the breaker lever is also supplied. 

Shipment and Storage 

\Vhether the mechanism is shipped as 

a part of the breaker or separately, it is 

carefully inspected, tested and packed 

at the factory and should be received 

in good condition. It should be in

spected for damage caused in shipment 

when received. 

If the mechanism is to be stored for 

any length of time, it should be kept 

in a clean dry place, protected from dirt 

and moisture. The insulation partic

ularly should be kept dry and reason

able care should be exerted to prevent 

it being damaged. 

Unpacking should be done carefully 

so as to avoid damage. Care should be 

taken to remove all parts from the pack

ing material. An instruction book and 

identification tags should accompany 

each mechanism. 

Operation 

Fig. 7 indicates the various parts of 

the mechanism as referred to. Refer

ring to Figs. 7, 8, and 9, the breaker is 

connected to the bell crank lever by the 

pull rod end which is as shown in Fig. 

7 for down pull. It can also be con

nected for vertical or horizontal pull . 

The bell crank lever is linked to the trip 

free lever which is inside the closing lever. 

The closing lever is connected direct to 

the moving core. In closing, as the 

core rises the closing lever and trip free 

lever, acting together, rotate clockwise 

about their fulcrum, pushing up on the 

toggle link and thus rotating the bell 

crank lever counter-clockwise about 

its fulcrum. In the closed position the 

locking lever slips under the pin in the 

moving core eye bolt and holds the 

mechanism closed. The right hand 

end of the trip free lever has a roller 

which is held down by the trigger. Be

hind the trigger, to hold it in place, is a 

toggle formed of a link and the tripping 

lever. In tripping, the trip rod rises, 

strikes the trip lever rotating it clock

wise. This releases the roller on the 

trip free lever from the trigger. The 

trip free lever then rotates counter

clockwise about the pin in the eye bolt . 

This allows the toggle link to move down, 

and the bell crank lever to rotate clock

wise opening the breaker. The mech-

anism is then in the position shown in 

Fig. 8. The trip free lever in rotating, 

kicks the locking lever out from under the 

core pin and the linkage drops back to 

the position shown in Fig. 9, the roller 

re-engaging with the trigger. The mech

anism is then ready for the next opera

tion. Should the trip be energized at 

any point in the closing stroke, the 

breaker would be released as previously 

explained. 

It will be noted that no dash pots are 

used on this mechanism. 

An accelerating spring is provided on 

the rear of the mechanism to increase 

the speed of opening of the breaker. 

This spring acts on the bell crank lever. 

Ordinarily the standard spring is used 

but in certain applications a special 

spring is supplied to meet the particular 

requirements of the breaker. 

Fig. 6 shows a typical wiring scheme 

for d-e. operation. This scheme in

cludes a Type S-1 trip free control relay. 

l\Ioving the control switch to the "close" 

position energizes the operating coil 

on the relay which closes, energizing the 

closing coil, and closing the breaker. 

\Yhen the closed position is reached, the 

release coil is energized through the cut

off contacts of the 2-pole switch which 

is operated by the closing lever. This 
releases the latch on the relay and al

lows it to open, even though the operat-

Frc. 2-CoNTROL PANEL AI\D Co\-ER 
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Westinghouse Type SA-3 Solenoid-Operated Mechanism 

ing coil is still energized. The relay can

not be closed to energize the breaker 

closing coil again until the control 

switch is turned to the neutral position. 

To trip, the control switch is turned to 
the trip position energizing the trip coil 

through the auxiliary switch which is 

operated by the bell crank lever. As 

the breaker opens, the trip coil is de

energized by this switch. The 2-pole 

knife switch is arranged to isolate the 

breaker from the control circuit. 

Hand closing is provided by means of 

a removable lever which is inserted in 

a socket of the closing lever. The 

breaker may be tripped free of the hand 

closing lever the same as it is from the 

closing core. 

The auxiliary switches are Type W 

rotary switches. The 2-pole switch is 

connected to the closing lever and thus 

moves with the core. It serves to cut

off the closing coil when the cores come 

together in closing and also provides an 

extra contact. The 6 or 10-pole switch 

is connected to the bell crank lever and 

moves with the breaker. Two sets of 

contacts, connected in series, are used 

to de-energize the trip coil and to allow 

is to be energized when the breaker is 

closed. 

FIG. 5-SA-3 NoRMAL LATCHING PosiTION 

Latch Checking Switch 

The latch checking switch is intended 

primarily for use on circuits where auto
matic reclosures are desired. It is de-

Latch 

signed so that the reclosing circuit is not 

completed until the solenoid mechanism 

levers have reached the retrieved po

sitions. 

When the mechanism has been 

tripped out, the trip lever is locked out 

by means of a locking lever until the 

trip free lever has returned to the re

trieved position, at which point the 
latching lever is disengaged, allowing the 

Trip Lever 

Switch Operatinq Lever 
FIG. 3 

4 

switch operating lever to retrieve and 

close the contacts of the plunger type 

switch. 

Adjustments 

Fig. 3 shows the switch contacts in 

the closed position with a clearance of 

is to ,\- inch between the top of the 

plunger and the head of the adjusting 
screw. This clearance is important 

FIG. 4 
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Westinghouse Type SA-3 Solenoid-Operated }vfechanism 

FIG. 6-TYPICAL V\riRING DIAGRAM FOR MECHANISM 

and must be maintained in order to in- this toggle and allows the trigger to slip 

sure good contact. The adjusting screw off. When the mechanism retrieves, 

may be turned in or out as required to the toggle is broken by the roller striking 

secure the clearance specified. After the links on each side of the trigger. A 

final adjustments have been made be bumper spring is provided on the trip

sure that the lock-nut is securely locked ping lever so the toggle will not be dis-

in place. turbed by the closing operation. 

Fig. 4 shows the switch operating Shunt Trip-The standard shunt 

lever in the maximum open position trip consists of a magnetic circuit, coil, 

with the contacts of the switch open. and a stationary and moving core, the 

In this position there should be a clear- upper end of which extends out through 

ance of -fc; to �/s inch between the latch the top. A bracket on the bottom re

and the switch operating lever. The tains the moving core and limits its 

top of the plunger should also be extend- travel to about one inch. A thin brass 

ing approximately ft inch minimum 

above the top of the switch. This 

dimension should not be less as the 

plunger will go solid and damage the 

switch beyond repair. 

Fig. 5 shows the normal latching 

position. Failure to latch out may be 

due to incorrect angle on latch, insuffi

cient clearance at latching point, or 

a combination of both. 

Tripping Devices 

Toqqle Link 

Bell Crank Lever 

I II 

washer prevents the cores from coming 

tight together. 

4-Coil Trip Attachment-This trip

ping device, illustrated in Fig. 10, is 

to be used when transformer trips coils, 

capacitor trip, or undervoltage release 

is required. Space is provided for a total 

of four trip coils, including shunt trip, 

overload trip, with or without inverse 

time attachment or direct trip, and 

undervoltage trip. Only three direct 

trips and one . under-voltage trip can 

be used. Othenyise, �ny combination 

up to four may be obtained. 

The trip attachment is bolted to the 

mechanism in the place of the standard 

shunt trip. It is flexibly mounted so 

that the shock of operation will not jar 

the tripping devices. Referring to Fig. 

10, the trip rod is located under the trig

ger. The trip rod is held down by a 

toggle linkage which engages it in the 

notched portion. This linkage consists 

of links and a U lever which are normally 

down over center. When the linkage is 

struck in the center from below, the 

toggle is broken, the latch pin moves to 

the right and the trip rod is forced up

ward by the trip rod spring. 

This toggle linkage is located right 

over the four tripping devices. An "H" 

shaped bar rests on the four bushings 

through which the trip rods slide. The 

Trip Free Lever 

Trip Cot! llotJsin9 
----·-, . --11 

I' ,J I· ------� 
---"'\· 

Liqht Trip Attachment 

The tripping latch consists of a trigger, 

which has been hardened and ground, 

engaging a roller on the trip free lever. 

This is a slip-off trigger, that is, the 

surface of the trigger which engages the 

roller is ground at such an angle that 

it tends to slip off. It is held engaged 

by a toggle formed by a pair of links 

and the tripping lever. This toggle is 

held slightly over center, against a stop, 

by the tripping lever spring. When the 

trip rod strikes the trip lever it breaks 

I I ..... --� 

t �rc.:.;.; II, '------' "c.5j ' 
: :,_--rtoor /1ovntin9 Bracket Ill �-� r II 

Wa/1!1otJnttnq Bracket : : 
c.r-_-:..<J 

II II 
II 
II 
L�-::IJ 

FIG. 7-TYPE "SA"' 3-INcH SoLE"oro MECHANISM DETAILS 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse Type SA-3 Solenoid-Operated Mechanism 

operation of any one of the trips tilts 

up that corner of the "H" bar and raises 

the center enough to push the toggle 

up over center. In case one or more of 

the trips is omitted, a dummy bushing 

is used and the operation of the others 

is not affected. 

As already explained, the force to trip 

the breaker comes from the trip spring. 

After tripping, and before another opera

tion can take place, the trip rod must 

be reset. This is accomplished by the 

reset rod which is connected to the 

mechanism closing lever. The reset 

rod operates a reversing lever at the 

bottom, which in turn acts on the lower 

end of the trip rod, through a tube when 

the breaker is tripped, the reset rod 

rises and the trip rod which has just 

hit the trigger lever is moved downward 

and engaged with the latching pin. 

Then, on closing, the reset rod moves 

down and the lower end of the trip 
FIG. 9-MECHANISM-OPEN 

spring moves upward. Thus it stays 

until the breaker is tripped again. 
spring which is bias across the diamond 

shaped toggle device just below the 

Undervoltage Trip-The undervoltage mounting bracket. When the voltage 

device is mounted in the left hand rear across the undervoltage coil falls to a 

space. A separate magnetic circuit value of from 60 to 40 percent of normal, 

surrounds the coil so that positive the undervoltage coil is no longer able 

action of this part of the device is ob- to retain the upper core against the 

tained. When the coil is energized force of the spring. The spring then 

the upper core is held down against the causes the core to rise and drives the 

stationary core against the pull of the trip against the trip bar. 

FIG. 8-MECHANISM-TRIPPED FREE 

6 

As the breaker returns to the open 

position the movement of the resetting 

rod and the reversing lever draws the 

diamond shaped toggle downward, bring

ing the undervoltage coils together. 

At the end of the stroke a small latch 

engages the inner end of the diamond 

shaped toggle to prevent the under

voltage release from tripping the breaker 

until the closing position of the breaker 

is reached. This latch is released by 

the rising of the reversing lever during 

the closing stroke of the breaker as it 

compresses the tripping spring. 

5-Ampere Transformer Trip on Over

load Trip-This is shown by Fig. 11 and 

is a duplicate of the shunt trip except 

for the coil. It is calibrated for tripping 

current of from 5 to 9 amperes. It is 

set to pick up and trip at 5 amperes. 

The setting is changed by raising or 

lowering the moving core, by means of 

the screw which extends from the lower 

end of the tube cap. The screw is se

cured by a locking nut which should be 

loosened before adjusting and retight

ened after setting is correct. Lowering 

the plunger gives higher pick up and 

current values and raising the plunger 

gives lower values. 

Inverse Time Element Trip-Fig. 

12 shows an attachment which can be 

adapted to a 5-ampere overload where 

tripping is not desired unless overload 
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Westinghouse Type SA-3 Solenoid-Operated JI;Jechanism 

I 

Latch;nq An 

li''Bar 

continues for a predetermined length 

of time. The calibration is inscribed 

on the dash pot and is varied by screwing 

the pot into the cover. 

The time is varied by changing the 

number of holes in the bottom of the 

piston uncovered by the diaphragm. 

Instantaneous resetting is possible be

cause the check valve action of the 

washer at the time of tripping varies 

Stationary Core 

Frame 
111-----,Moving Core 

Tube----�-1 

Loclc Nut· -----<61 

Calibration Screw 

Fie. 11-SHU"T TRIP AND 5-AMP. TRANSFoRMER 
TRIP 

FIG. 10-FouR COIL TRIPPI"G ATTACHMENT 

inversely with the amount of overload 4, is connected in series with the trans

and directly with the variation in the former trip coil and the CO relay operat

viscosity of the oil. Fig. 13 shows varia- ing coil. The current flowing in this 

tions of the time with the variations of coil serves to hold and seal the fiat plate 

the overload and the effect of changed 

temperature on the standard dash

pot oil as supplied with the dashpot. 

THE INVERSE TIME LIMIT AT

TACHMENT should not be used when 

temperature is below l5°C. unless 

special oil is provided for dashpot. 

Direct Trip Attachment-For low 

temperature which makes the dashpot 

unreliable, or where a definite time de

lay in tripping is desired, the trip with 

the attachment shown in Fig. 15 is 

available. This is used with a 5 ampere 

transformer trip and is connected as 

shown schematically for one phase in 

Fig. 14. 

The device consists essentially of two 

concentric coils wound to oppose each 

other with a suitable magnetic circuit 

and a flat plate armature fastened to 

the lower end of the trip core. The outer 

or holding coil, with leads marked 3 and 

7 

Dash Pot 

FIG. 12-INVERSE TIME ELEMENT TRIP 
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Westinghouse Type SA-3 Solenoid-Operated "o/fechanism 

� 
C1rCu1t-Breaker Overload 
and lnv»rse·T�me-L1m1t 
Characteristics. 
A Mmr.lmum QQ5I1 ISt!C 

1\ 
B Ma�IIT1UIT1 dash lJOC 

C MC»imum dasll 35oc 
00 0 Mln1mum (!Osn 150C .-

\ [; M 1m mum llosn (']DC 

55 F Minimum dash JSOC 

5 
i'i I\ � 45 ° 

\ \ 
� � 

E' \ 1\ 35,.-
\ B � 3 \( i \ ""'-

15!-- \ \ 
�� \ \ '\, 

\\\ 1\. ""'- � IF 
� � r------ 1-----s 

p:; 
100 150 200 25C 300 350 400 450 

CurrQnt 0(o Coli brat Jon 

FIG. 13-CURVES FOR INVERSE TIME ELEMENT 

armature to the pole pieces. The inner 

or secondary coil, with red leads, marked 

1 and 2, is connected to the CO relay 

contacts and is short circuited by the 

action of this relay. When short cir

cuited by the relay, the current in

duced in this circuit serves to set up a 

flux opposed to that holding the arma

ture which is released allowing the trans

former trip to function. An adjusting 

screw, balance spring and adjusting pin 

are provided to balance weight of the 

moving parts so that the armature will 

just touch the pole pieces when no cur

rent is flowing. 

The armature and pole pieces must be 

kept clean and free from foreign matter 

as the breaker would be tripped out 

without functioning of relays if arma

ture is not properly seated. Care must be 

observed in cleaning that the non-mag

netic plating which covers the flat plate 

armature is not removed or injured. The 

pole pieces and the armature are ac

curately flat and care should be taken 

that the armature is not bent by mis

handling, if it is removed for any reason. 

Variation in time delay with this device 

is obtained by adjusting the CO relays, 

The transformer trip and coils are the 

same as for the 5 ampere transformer 

trip. 

Adjustment 

When the mechanism is shipped from 

the factory attached to the breaker, it 

has been thoroughly inspected, adjusted 

and tested and no changes should be 

necessary. If it is to be assembled in 

the field certain relations must be ob

tained. 

When setting up and connecting the 

breaker and mechanism, be sure the 

leverages and travel relations indicated 

on the assembly drawings are main

tained. In the closed position the con

necting rods should be adjusted to allow 

clearance at the breaker stops. The 

core should have approximately it" 

overtravel, after latching, with the 

breaker stops still clear. In the open 

position the breaker should rest on its 

bumpers with clearance at the mecha

nism stop. After setting up, check the 

complete operation. Operate electrically 

and be sure that there is not an excessive 

amount of slamming. 

The auxiliary switches are adjustable 

both in stroke and position. These 

switches are adjusted and set at the 

factory and should be correct. Certain 

conditions may necessitate a change 

in the cut-off switch adjustment as it 

is rather particular. However it is not 

always the cause of the mechanism 

failing to latch should this occur. 

Should it be necessary to change con

tacts on the auxiliary switch from closed 

to open or vice versa in a given position, 

remove the switch and take the rotor 

out and remove the bolt in the end of 

the shaft opposite the lever. Take off 

the parts and rotate to the new posi

tion. Be sure to replace all parts in 
the proper relation and tighten up. 

Then check the operation of the switch 

when connected. 

The control relay 1s adjusted and 
tested at the factory. The contacts 

should be kept clean by using sandpaper 

8 

Series lfoldinq Coil 

occasionally. Never use emery cloth. 

Coils can be identified by the style 

number stamped on them. 

The shunt trip should require no ad

justment. It should be kept tight and 

its mounting bolts should not be allowed 

to loosen as there is a definite relation 

to maintain between the trip rod and the 

tripping lever. 

The 4 coil tripping attachment when 

used is mounted in place of the shunt 

trip. If shipped with the mechanism, 

it is tested and adjusted at the factory. 

If it is shipped separately to replace 

the shunt trip in the field, the shunt trip 

is removed and it is bolted on. The 

shoulder screw is put in the closing lever 

and the resetting rod put on. 

With the mechanism trigger held in 

the open position the hand closing lever 

of the breaker should be moved slowly 

to the closed position. Before reaching 

the closing position, the latch of the 

mechanism can be released and th� 

toggle latch disengaged. See that with 

the solenoid mechanism latch out of 

the way, the trip rod rises Ys". With 

the mechanism in the closed position 

the distance from the cross head of the 

under side of the bracket should be 

ft" as indicated in Fig. 10. The re

setting rod should be adjusted to ob· 

tain this dimension. 

Raise any one of the tripping cores 

slowly by hand. The clearance between 

the screw in the "H" bar and the pin in 

the center of the toggle latch should 
not be over .jz;''. 

In the open position of the breaker 
check to see that the undervoltage re

lease is drawn downward so that the 

Secondary Coil 

FIG. 14-ScHEMATIC DIAGRAM oF Co>�NECTIONS 
FOR DIRECT-TRIP ATTACHMENT 
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Westinghouse Type SA-3 Solenoid-Operated Mechamsm 

Transformer 
Trip Coit--�iml 

FIG. 15-0VERLOAD WITH DIRECT TRIP 
ATTACHMENT 

lockout trigger engages positively. The 

screw on the inner end of this trigger 

should be adjusted so that with the 

mechanism in the closed position the 
latching surface of the trigger clears the 

end of the diamond shaped toggle by 

h" as shown in Fig. 10. 

The adjustment of the tripping devices 

on the 4 coil attachment is explained 
under the heading of Operation. 

Inspection 

The electric solenoid closing mecha

nism contains a number of moving joints 

and operating parts all of which are 

subject to wear or sticking, if not kept 

in the proper condition. It is desirable 

to inspect the mechanism at regular in
tervals and be assured of its good con
dition by making a number of operations, 

regular adjustments and repair. It is 

desirable to apply a light lubricating 

oil to the various pins but it should not 
be done to the extent of causing the 

joints to become gummed or sticky. 

It is necessary to keep the moving parts, 

particularly the trigger and switches, 

clean and free from foreign matter. 

In case there is any trouble in opera

tion, the mechanism should be taken out 

of service at once and put into the proper 

:ondition. The circuit-breaker is highly 

:lependent on the proper functioning of 

the mechanism and therefore it should 

always be kept in good condition. 

Rectox Rectifiers 

General-This rectifier is designed 

to deliver direct-current at the amperage 
and voltage stamped on the name plate 

at any commercial frequency. The 

normal value of a-c. voltage at which 

the rated d-e. output may be obtained 

appears on the name plate. 

The complete unit consists of a full 

wave rectifying element, adjustable 

series resistor in the a-c. line, a fuse in 

each a-c. line and suitable mounting 

plate or enclosing tank. 

The rectifier units should not be im

mersed in oil. 

See Fig. 1 for schematic diagram of the 

complete rectifier. 

Operation-This rectifier is designed 

for intermittent operation only -and 

must not be used to supply other loads 

than the breaker solenoid. 

Unless otherwise indicated on the 

name plate the a-c. voltage must not be 

applied to the rectifier for longer than 

one second nor more than 10 opera

tions within a five-minute period. 

The rectifier rating must not be ex

ceeded, as for instance by the operation 

of two solenoids at once. 

Maintenance andAdjustment 

Fuses-Use fuses having rating of 

approximately % of the maximum 

d-e. load current drawn by the breaker 

solenoid. Fuses of this rating are 

used in order to protect the rectifying 
unit in case load should remain con

nected to the outfit for longer than 

the permissible time. 

Resistor-The resistor is included 

as a means of compensating for vari

ables such as line voltage, lead re

sistance, rectifier resistance, temper

ature, breaker mechanism variation, etc. 

When the rectox is shipped from 

the factory it is set to give proper 

breaker operating speed at rated a-c. 

line voltage. When installing, the 

breaker closing time should be checked 

to see that correct operation is obtained, 

9 

since line voltage conditions may be 

different from those at the factory. This 

should be done by means of a cycle 

counter after all mechanical and dash

pot adjustments have been checked. 

If closing time is incorrect, the series 

resistor in the rectox assembly must 

be adjusted. 

To obtain quicker breaker operation, 

reduce the series resistance. 

To obtain slower breaker operation, 

increase the series resistance. 

Note-No further adjustment of the 

series resistor should be necessary 

except as may be required by the 

normal aging of the rectifier unit. 

Approximately 30 days after the unit 

has been installed, the breaker closing 

time should again be checked under 

the same conditions of supply voltage 

as existed during installation. Ad

justment to take care of any change 

during the first 30 days, is again made 

by means of the series resistor. Fol

lowing this adjustment, no further 

attention should be necessary except 

at normal periods of breaker main

tenance, say every 6 months. 

Current and Voltage Measurements 

-Measurements of rectifier output 

voltage and current can be made only 

by means of an Osiso, oscillograph, 

or coded meter, as the time required 

to use ordinary indicating instruments 

may damage the rectifier. Measure

ment of the closing time of the breaker, 

with a cycle counter, is usually suffi

cient indication of the rectifier out

put. 

FIG. 16-PLATE-MOUNTED RECTOX FOR A-C. 
OPERATION 
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Westinghouse Type SA-3 Solenoid-Operated Mechanism 

I 15 V. A-C. 

FIG. 17 

Investigation of Troubles-If the 
unit fails to close the breaker, proceed 
as follows: 
a. Check the a-c. supply source to 

see that adequate voltage is avail
able when the full load is being 
drawn. 

b. Check the Rectox fuses to see that 
they are not blown. 

c. Inspect all connections to see that 
none is open. 

d. If all of the above appear to be satis
factory then probably a Rectox 
unit has failed unless the break
er mechanism ts out of adjust
ment. 

A. The failed unit may be detected 
as follows: 

a. Disconnect the Rectox from the 
a-c. and d-e. circuits. 

b. Apply 110 Yolts a-c. with a 100 

watt lamp in series to the a-c. 
terminals of the rectifier for not 
more than one second. 

c. If the lamp lights, one or more of 
the indiYidual stacks haYe failed. 

B. By means of the same test the 
particular unit or units that haYe failed 
can be picked out. 

a. Disconnect all the units from 
each other. 

b. Apply to the a-c. terminals of each 
stack in turn the 110 volt a-c. 
with the 100 watt lamp in senes 
as before. 

c. All units which light the lamp 
should be remoyed. 

Emergency Operation-If an emer
gency exists, defectiYe units can be re
moved and remammg units recon
nected a nd p u t  back into service tem
porarily. So me adjustment of the 
series resistor may be necessary to get 
the proper o utput. Replacement of 
faile:l. u nits should be made as soon 
as p:nsi ble. 

FIG. 18 

Rectox units 
parallel connected 

Renewal Parts Data 

Recommended Stock of Renewal Parts 

TYPE SA-3 SOLENOID-OPERATED MECHANISM 

For Oil Circuit Breakers 

For lllustration of Parts See Figure 3 

The following is a list of the Renewal Parts and the quantities of each that 
we recommend should be stocked by the user of this apparatus to minimize inter
rupted operation caused by breakdowns. The parts recommended are those 
most subject to wear in normal operation or those subject to damage or breakage 
due to possible abnormal conditions. This list of Renewal Parts is given only 
as a guide. When continuous operation is a primary consideration additional 
insurance against shut-downs is desirable. Under such conditions more renewal 
parts should be carried, the amount depending upon the severity of the service 
and the time required to secure replacement. 

Mechanisms in use up to and including · · · · · · · · · · · · · ·  

* 
* 
* 
* 

* 
* 

* 
* 
* 

Name of Part 

Mechanism V\.,.ithout Coils. 
C1osing Lever ........ 
Trip Free Lever ..... . .......... 
Moving Core. · · · · · · · · · · · · · · · · · · · · ·  

Moving Core Eye Bolt ................ 
Statiotlary Core with Brass Sleeve. 
Tripping Lever ............ 

Bumper Spring ...... 
Tripping Lever Spring. 
Tripping Lever Roller. 
Trip Moving Core ..... · · · · · · · · · · ·  

Trip Stationary Core ..... 
Latch ..................................... 
Locking Lever. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Locking Lever Spring ....................... 
Accelerating Spring ............................ 
Type W Auxiliary Switch-2 Pole ........ 

Moving Contact Segment ...... · · · · · · · · · ·  

Stationary Contact Finger ................ 
Type W Auxiliary Switch-tO Pole .............. 

Moving Contact Segment-Large ............ 
Moving Contact Segment-Small .... 
Stationary Contact Finger. ................... 

* Operation Counter ............................. 
*Latch Checking Switch ...... · · · · · · · · · · · · · · · · · · · · ·  

tClosing Coil. ................................... 
tTrip Coil ....................................... 

* Not listed on illustration. 

No. Per 
Mech-
anism 

---� 

I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
4 
1 
2 
8 

20 
1 
1 
1 
1 

5 

Recommended 
for Stock 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 0 
0 1 
1 4 
0 0 
0 1 
1 4 
4 20 
0 0 
0 0 
0 0 
0 1 

t When ordering, specify identification number stamped on part. 
Parts indented are included in the part under which they are indented. 

ORDERING INSTRUCTIONS 

Style No. 
of Part 

546 015 
546 016 
998 441 
546 014 
998 442 

584 274 
546 018 
940 210 
562 132 
562 133 
546 037 
546 023 
546 017 

105 178 
545 626 
519 279 
676 966 
545 837 
545 626 
519 279 
166 922 
114 956 

t 
t 

When ordering Renewal Parts, always specify the name of the part wanted as shown on the 
illustrations in this Instruction Book, giving Shop Order Number, and the type of Mechanism, as 
shown on the nameplate. For example: 

One Tripping Lever, for Type SA-3 Solenoid Operated Mechanism, S. 0. 28-F-283, shown in 

Instruction Book 5567, Figure 3. 

To avoid delays and misunderstanding, note carefully the following points: 
1. Send all correspondence and orders to the nearest Sales Office of the Company. 
2. State whether shipment is to be made by freight, express or parcel post. In the absence 

of instructions, goods will be shipped at our discretion. Parcel post shipments will be insured only 
on request. All shipments are at purchaser's risk. 

3. Small orders should be combined so as to amount to a value of at least $1.00 net. Where 
the total of the sale is less than this, the material will be invoiced at $1.00. 
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*NEWARK, N .  )., 1180 Raymond Blvd. 
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Box 1817 
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*SPRINGFIELD, ILL., 601 E. Adams St., Box 37 

'lf*tSPRINGF!ELO, MASS., 395 Liberty St. 
xSPRINGFIELD, MASS., 653 Page Boulevard 
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xTRAFFORD, PA. 
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*WASHINGTON, D. C., 1434 New York Ave .• 

N. W. 
*WATERLOO, IOWA, 328 Jefferson St., P.O. 

Box 147 
*WICHITA, KANSAS, 233 S. St. Francis Ave. 
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*YOUNGSTOWN, OHIO, 25 E. Boardman St. 

Where addre•• und P. 0. box are both given. send mail toP. 0. box. telegram• to addreu indicated. 

WESTINGHOUSE AGENT JOBBERS 

Westinghouse Electric Supply Company-Headquarters-150 Varick St., New York, N.Y. 
Fully equipped sales offices and warehouses are maintained at all addresses. 

ALBANY, N. Y., 454 No. Pearl St. 
ALLENTOWN, PA., 522 Maple St. 
ATLANTA, GA., 96 Poplar St., N. W. 
AUGUSTA, MAINE, 90 Water St. 
BALTIMORE, MD., 40 South Calvert St. 
BANGOR, MAINE, 175 Broad St. 
HINGHAM TON, N. Y., 87 Chenango St. 
BOSTON, MASS., 88 Pearl St. 
BURLINGTON, VT., 208 Flynn Ave. 
BUTTE, MONTANA, 50 East Broadway 
CHARLOTTE, N. C., 210 East Sixth Sr. 
CHICAGO, ILL, 113 North May St. 
CLEVELAND, OHIO, 6545 Carnegie Ave. 
COLUMBIA, S. C., 915 Lady St. 
CORPUS CHRIST!, TEXAS, North end o 

Mesquire St. 
DALLAS, TEXAS, 405 No. Griffin St. 
DAVENPORT, IOWA, 402 E. Fourth St. 
DES MOINES, IOWA, 14CO Walnut St. 
DETROIT, MICH., 547 Harper Ave. 
DULUTH, MINN., 308 W. Michigan St. 
EVANSVILLE, IND., 201 N. W. First St. 
FLINT. MICH., 1314 N. Saginaw St. 
FORT WAYNE, IND., 6JZ S. Harrison St. 
FORT WORTH, TEXAS, 210 Jones St. 
GRANO RAPIDS, MICH., 511 Monroe Ave. 

N. W. 
GREENVILLE, S C., 226 Pendleton St. 

• Sales Of!ice t Mfg. and Repair Shop 

(!)Changed or added since previoua issue. 

E7-9. EB. SEP. BA-SP 

x Works 

HOUSTON, TEXAS, 1903 Ruiz St. 
INDIANAPOLIS, IND., 137 S. Pennsylvania St. 

JACKSONVILLE, FLA., 37 South Hogan St. 
LOS ANGELES, CALIF., 905 East Second St. 
MADISON, WISC., 1022 E. Washington Ave. 
MEMPHIS, TENN., 366 Madison Ave. 
MIAMI, FLA., 11 N. E. Sixth St. 
MILWAUKEE, WISC., 546 N. Broadway 
MINNEAPOLIS, MINN., 215 South Fourth St. 
NEWARK, N.J .. 49 Liberty St. 
NEW HAVEN, CONN., 240 Cedar St. 

zNEW YORK, N. Y., ISO Varick St. 
NORFOLK, VA., 320 City Hall Ave. 
OAKLAND. CALIF., Tenth & Alice Srs. 
OKLAHOMA CITY, OKLA., 850 N. W. Second 

St. 
OMAHA, NEB., I 17 North Thirteenth St. 
PEORIA, ILL, 412 S. Washington St. 
PHILADELPHIA, PA., 1101 Race St. 
PHOENIX, ARIZONA, 315 West Jackson St. 
PITTSBURGH, PA., 575 Sixth Ave. 
PORTLAND, OREGON, 134 N. W. Eighth Ave. 
PROVIDENCE, R. 1., 66 Ship St. 
RALEIGH, N. C., 319 W. Martin Sr. 

(DREADING, PA., Fourth and Elm Sts. 
RICHMOND, VA., 301 South Fifth St. 
ROANOKE, VA., 726 First St., S. E. 
ROCHESTER, N. Y., 1048 University Ave. 

# Warehouse § Merchandising Producrs Only 

SACRAMENTO, CALIF., 20th and "R" Sts. 
ST. LOUIS, MO., 1011 Spruce St. 
ST. PAUL, MINN., 145 East Fifth St. 
SALT LAKE CITY, UTAH, 235 West South 

Temple St. 
SAN ANTONIO, TEXAS, 1211 E. Houston St. 
SAN FRANCISCO, CALIF., 260 Fifth Sr. 
SEATTLE, WASH., 1051 First Ave., So. 
SIOUX CITY, IOWA, 1005 Dace St. 
SPOKANE, WASH., 152 So. Monroe St. 
SPRINGFIELD, MASS., 46 Hampden St. 
SYRACUSE, N. Y., 961 W. Genesee St. 
TACOMA, WASH., lll5 "A" Sr. 
TAMPA, FLA., 417 Ellamae St. 
TERRE HAUTE, IND., 234 So. Third St. 
TOLEDO, OHIO, 1920 N. Thirteenth St. 

<DTRENTON, N.J., 444 S. Broad St. 
TULSA, OKLA., 307 East Brady St. 
UTICA, N. Y., 113 N. Genesee St. 
WASHINGTON, D. C., 1216 "K" St., N. W. 
WATERLOO, IOWA, 328 Jefferson St. 
WHEELING, W. VA., I 117 Main St. 
WICHITA, KANSAS, 233 So. St. Francis Ave. 
WILLIAMSPORT, PA., 348 W. Fourth St. 
WILMINGTON, DEL., 216 E. Seeond St. 
WORCESTER, MASS., 17 Mulberry St. 
YORK, PA., 143 S. Geor�e s,. 

z Headquarters 'lf District Eng. and Service Dept. 
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