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Westinghouse 
Type SA-2 Solenoid Operating Mechanism 

for 

Type F -22 Oil Circuit-Breaker 
GENERAL INFORMATION 

Complete instructions for the circuit­
breaker units of Type " F -22" oil circuit­
! >reaker are found in Instruction Book 
5229. Only the instructions for the 
electric operating mechanism and its 
auxiliaries will be covered in this book. 

Storage 

lf the mechanisms are not to be in­
stalled immediately, but are to be 
placed in storage awaiting installation, 
it is recommended that they be stored 
in the original shipping packages. 
This serves to protect the mechanisms 
from dust, clirt and breakage. Do not 
store the mecl1anisms where they \\"ill be 
subjected to rain or dampness, or in the 
immediate vicinity of construction work. 
l\lachined surfaces should be slushed. 
If the mechanisms arc to he stored for 
any length of time, they should be in­
spected perio<lically to make sure t l1at 
ntsting has not started. 

Unpacking 

Care shoulcl be used in unpacking 
lite mechanism so that the small me­
chanical parts will not be damaged or 
broken during the unpacki:1g. All of 
the excelsior ancl clirt should be blown 
or cleaned from all the operating parts. 
A c:areful inspection should be made 
to see that none of the parts are broken 
during shipment, ancl that all the de­
tails arc in good operating condition. 

Handling 
IL is necessary to give proper consid­

<Talion to the method of handling and 
lifting the mechanism and its parts. 
Considerable clamage may result to 
the mechanism aml its operation 1m­
paired, by improper handling. Do not 
attempt to lift the mechanism by its 
attachments or levers; or to move the 
at tach men ts around by the coil leads. 
Always take hold of the frame, \Yhich is 
designed to withstand handling. 

INSTALLATION 

In mounting mechanisms and breakers 
together, be certain that they were 
Luilt on the same stock onll'r or that 

the mechanisms were ordered for the 
breakers with which they are to be 
connected. We do not guarantee that 
mechanisms and breakers built on dif­
ferent orders will work together unless 
this requirement is included in the 
mechanism order. 

Conventional outline drawings (refer 
Fig. 3) or dimension leaflets will be 
furnished when requested. These draw­
ings show typical installations so de­
signed that if followed, the mechanism 
will operate the breaker properly. If 
necessary, however, departure may be 
made from such drawings with respect 
to the erection of the mechanism bases, 
and possibly in their location. \Vhen 
such changes are made, they should he 
made with a full understanding of the 
operating requirements of the breaker 
as regards direction of pull, distance 
of travel, additional acceleration re­
quired for additional linkage, etc. 

Fig. 3 shows the arrangement of an 
"F-22" common frame breaker with 
the "SA-2" electric mechanism mounted 
on either wall or pipe frame. When 
wall mounted, the pipe mounting brack­
et and pipe fittings are omitted. To 
connect the mechanism and breaker a 
piece of %" sta ndard pipe with a %" 
straight pipe thread 2 � x" lg. on one end 
and �4" taperecl pipe thread on other 
end is required. The pipe should be 
cut -!�2" shorter tl1an the distance be­
tween fulcrum points. Fig. 3 also 
shows the arrangement of mccl1anism 
when mounted on the floor, in which 
case the operating pipe is connected 
to the back end ot the mechanism lever 
and pushes upward to close the breaker. 
For this arrangement a special pin, 
provided with spacers to locate the ro<l 
end of the mechanism lever, is provided. 

To obtain good results from the 
operating mechanism, it is essential that 
it be mounted rigidly and level. A 
mechanism that is mounted on a springy 
foundation will not give good results, 
as the quality of the contact is dependent 
on the permanent relationship between 
the mechanism and breaker. 

The operating mechanism is ordinarily 
installed last. Heavy pulls are exerted 
by the electric operating mechanism. 

3 

It is essential that it be securely faslenecl 
to the floor or structure and that it be 
properly located with respect to the 
breaker unit, so as to avoid friction clue 
to siclc pulls, etc. \Vhen mounting on 
a concrete floor or wall, we recommend 
that a steel plate or structural member 
be first grouted into the floor or wall 
and securely fastened by means of bolts, 
which pass through a steel plate or bar 
on the other side of the floor or wall. 
This method prevents loosening of the 
mechanism after it has been operated. 
If such construction is not used, the 
mechanism may be mounted on channel 
or angle iron which is securely bolted 
and grouted into the floor. If the mech­
anism is mounted on pipe or structural 
steel framework, it is essential that the 
mounting frame be so constructed that 
the mechanism will not move or spring 
the frame when a load is imposed on it. 

In bolting the mechanism to the floor, 
wall or framework, and the breaker unit 
to the wall or framework, it is essential 
that care be used in tightening the 
mounting bolts and in adjusting the 
rear support of the breaker unit. The 
bolts should be tightened equally and 
in such a way that they will not put an 
unusual strain on any one of the mount­
ing lugs of the mechanism. 

If necessary, the mechanism should be 
leveled by placing shims between the 
mechanism frame and the mounting 
surface. 

The length of operating rocl or con­
nection between the electric mechanism 
and breaker unit closing lever should be 
such that when the breaker is closed 
electrically, there will l:e a clearance 
of approximately fs" between the main 
latch pin and the main latch latching 
surface. Due to lost motion in the 
linkage, it will, of course, be possible 
to draw the lever clown by hand so as to 
obtain greater than 1\" clearanc�. 
When this condition is fulfilled, the 
breaker unit closing lever stop pin will 
be approximately Ys" away from the 
end of the slot in the breaker frame. 
Always operate the breaker by hand 
before closing electrically to make sure 
that all parts are rigidly assembled and 
are in proper operating condition. 
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Westinghouse Type SA-.? c')olenoid Operating J!eclzanisnz 
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FIG. 3--ARRANGEME�T OF COMMON FRAME BREAKERS \\"ITH ELECTRIC 1\!ECHA:\"ISM 

Control Leads to Mechanism 

In connecting the solenoid operating 

mechanism to the source of power it 
should be borne in mind that the 
operating mechanism is designed to 
operate on a given voltage at the term­
inals of the mechanism. Standard 
mechanisms contain coils wound to 
operate at 125 volts normally impressed 
across the terminals of the coils. When 
the mechanism is located a considerable 
distance from the battery, allowance 
should be made for the voltage drop 
between the battery and the terminals 

on the operating coil. If the proper 
allowance is not made for this drop it 

is difficult to make the breaker operate 

at the minimum operating voltage. 

The normal operating voltage is 125 
volts, but the mechanism will operate 

satisfactorily within the range of 90 to 

130 volts unless otherwise specified. 

DESCRIPTION 

This mechanism is mechanically trip 
free at any point of the stroke, so that 

it is impossible to hold the breaker closed 

if an overload or short-circuit exists on 

the line. The trip free feature is ob­

tained by means of a full automatic 

latch connecting between the mechanism 

lever and the breaker lever (Ref. Fig. 2). 

The full automatic latch is connected 

to the tripping lever so that the mecha­
nism and breaker levers will separate 
whenever the tripping lever is operated. 
Since the closing coil is connected to 

the mechanism lever, and the breaker 
to the breaker lever, it is obvious that 

the breaker will open regardless of the 
position of the mechanism lever. 

The moving core is connected to the 
mechanism lever by means of an eye 

bolt. The mechanism lever is so 

pivoted that when the moving core is 

drawn down, the main latch pin in the 

mechanism lever engages with the main 

latch of the supporting frame, thus 

holding the mechanism in the closed 
position. The mechanism is adjusted 

to latch properly when the back lash 
(distance between main latch pin and 

main latch latching surface) is approxi-

4 

mately /6" when the breaker is closed 

electrically. The back lash is adjusted 

by loosening the lock nut on the eye 

bolt and turning the moving core up or 

down until the proper position is reached. 

A very slight turn of the moving core 

makes an appreciable change in the 
back lash. Considerable care must be 
taken not to make the back lash too 
large, as this will permit the mechanism 
lever to stop against the tripping lever 
spring and pin, which will eventually 
result in the bending of the pin and a 
consequent failure of the mechanism to 

trip. The back lash is properly set 

when the mechanism leaves the factory 

and should not be disturbed unless ab­
solutely necessary. 

The opening action of the mechanism 

is as follows: The tripping lever is ro­

tated upwards by the action of the 

tripping attachment plunger, this action 
is transmitted through the full automatic 

latch toggle to the full automatic latch, 

and thus disengages the breaker lever 

from the mechanism lever. The breaker 
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Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 

AKRON, OHIO, 106 S. Main St. 
ALBANY, N. Y., 360 Broadway 
ALLENTOWN, PA., 522 Maple St. 
APPLETON, WIS., Ill Bellaire Court 

•ATLANTA, GA., 426 Marietta Sr., N. W. 
BAKERSFIELD, CALIF., 2224 San Emedio St. 
BALTIMORE, MD., 118 E. Lombard St. 
BEAUMONT, TEX., 2209 Caulder St. 
BIRMINGHAM, ALA., 2030 Second Ave. 
BLUEFIELD. W. VA , 208 Bluefield Ave. 

•BOSTON, MASS., 10 High St. 
BRIDGEPORT, CONN., Bruce Ave. and Sey· 

mour St. 
•BUFFALO, N. Y., 814 Ellicott Square 

BURLINGTON, IOWA, P. 0. Box 197 
BURLINGTON, VT., 208 Park Ave. 

•BUTTE, MONT., 52 E. Broadway 
CANTON, OHIO, Market and Tuscarawas Sts 

•CHARLOTTE, N. C., 210 E. Sixth St 
CHATTANOOGA, TENN., 536 Market Sr. 

•CHICAGO, ILL., 20 N. Wacker Drive 
•CINCINNATI, OHIO, 207 W. Third St. 
•CLEVELAND, OHIO, 1216 W. 58th Sr. 

COLUMBUS, OHIO, Gay and Third St. 
•DALLAS, TEX., 209 Browder St. 

DAVENPORT, IOWA, 206 E. Second St. 
DAYTON, OHIO, 30 N. Main St. 

•DENVER, COLO., 910 Fifteenth St. 
DES MOINES, lA., 218 Second St. 

•DETROIT, MICH., 5757 Trumbull Ave. 
DULUTH, MINN., 10 East Superior Street 
EASTPORT, ME., P. 0. Box 764 
ELMIRA, N. Y., 338 E. Water St. 

•EL PASO, TEX., 303 N. Oregon St. 
•EMERYVILLE, CALIF., 5815 Peladeau St. 

ERIE, PA., 1003 State St. 
EVANSVILLE, IND •• 201 N.W. First St. 

ABILENE, KAN., Union Electric Co. 
AKRON, OHIO, The Moock Elec. Supply Co. 
ALBANY, N. Y., Westinghouse Elec. Supply Co , Inc. 
ALLENTOWN, PA., Westinghouse Elec. Sup. Co. 
ATLANTA, GA., Westinghouse Elec. Supply Co 
AUGUSTA, ME., Wetmore-Savage Elec. Supply Co. 
BALTIMORE, MD., Westinghouse Electric Sup· 

ply Co. 
BANGOR, ME., Wetmore-Savage Elec. Sup. Co. 
BINGHAMTON, N. Y., Westinghouse Electric 

Supply Co., Inc. 
BIRMINGHAM, ALA., Moore-Handley Hdwe Co. 
BLUEFIELD, W. VA., Superior-Sterling Co. 
BOSTON, MASS., Wetmore-Savage Elec. Sup. Co 
BUFFALO, N. Y .. McCarthy Bros. & Ford 
BURLINGTON, VT., Wetmore-Savage Elec Sup 

Co. 
BUTTE, MONT .. Westin�house Elec. Supply Co 
CANTON, OHIO, The Moock Elec. Sup�lv Co. 
CHARLOTTE, N. C., Wes•inghouse Elcc Sup Co. 
CHATTANOOGA, TENN., Mills & Lupton Sup. 

Co. 
CHICAGO, ILL., Hyland Electrical Supply Co 
CHICAGO, ILL., Westinghouse Elec. Sup. Co., Inc. 
CINCINNATI, 0., The Johnson Elec. Sup. Co. 
CLEVELAND, 0., Westinghouse Elec. Sup. Co 
COLUMBIA, S. C., Westinghouse Elec. Sup Co 
COLUMBUS, 0., The Hughes Peters Elec Cmp 
COLUMBUS, 0., Pixley Elec. Supply Co. 
DALLAS, TEX .. Westinghouse Elec. Sup. Co 
DENVER, COLO , The Mine & Smelter Sup Co 
DES MOINES, lA., Westinghouse Elec. Sup. Co ,Inc 
DETROIT, MICH., Westinghouse Elec. Sup. Co 
DULUTH. MINN.� We�tin�house Electric Supply 

Co., Inc. 
EL PASO, TEX .. Zork Hardware Co. 
ERIE, P A., Star Electrical Co. 

APPLETON, WIS., 1029 S. Outagamie St. 
ATLANTA, GA., 426 Marietta St., N. W. 
BALTIMORE, MD., 501 East Preston Road 
BOSTON, MASS., 12 Farnsworth St. 
BRIDGEPORT, CONN., Bruce Ave. and Seymour 

St. 
BUFFALO, N. Y., 1132 Seneca St. 
CHARLOTTE. N. C., 210 E. Sixth St. 
CHICAGO. ILL., 2211 W. Pershing Road 
CINCINNATI, OHIO, 207 W. Third St. 
CLEVELAND, OHIO, 1216 W. 58th St. 
DENVER, COLO., 2644 Walnut St. 
DETROIT, MICH., 5757 Trumbull Ave. 

Address nearest Sales Office or Agent-Jobber 

WESTINGHOUSE SALES OFFICES 

FAIRMONT, W. VA., 602 Cleveland Ave. 
FORT WAYNE, IND., 1010 Packard Ave. 
FORT WORTH, TEX., 501 Jones St. 
GARY, IND., 701 Washington St. 
GRAND RAPIDS, MICH., 507 Monroe Ave. N. W. 
GREENVILLE, S. C., West Earle St. 
HAMMOND, IND., 235-167th St. 

•HOUSTON, TEX., 608 Fannin St. 
•HUNTINGTON, W. VA., 209 Ninth St. 
INDIANAPOLIS, IND., 539 Madison Ave. 
ISHPEMING. MICH., 433 High Sr. 

JACKSON, MICH , 212 W. Michigan Ave. 
JOHNSTOWN, PA., 47 Messenger Sr. 
KANSAS CITY, MO., 2124 Wyandotte St. 
KNOXVILLE, TENN., Gay and Clinch Sts. 
LITTLE ROCK, ARK., 1115 West Twenty-fourth 

St. 
•LOS ANGELES, CALIF., 420 S. San Pedro St. 

LOUISVILLE, KY., 332 W. Broadway 
MADISON, WIS., 508 Edgewood Ave. 
MARSHALL, TEX., 202 W. Merritt St. 
MEMPHIS, TENN., 130 Madison Ave. 
MIAMI, FLA., 1036 N. Miami Ave. 
MILWAUKEE, WIS., 546 N. Broadway 

•MINNEAPOLIS, MINN., 2303 Kennedy Sr. N. E. 
MONROE, LA., 1610 N. Fourth St. 
NASHVILLE, TENN., 219 N. Second Ave. 

•NEWARK, N.J., 1180 Raymond Blvd. 
NEW HAVEN, CONN., 240 Cedar St. 

•NEW ORLEANS, LA., 333 St. Charles St. 
NEW YORK, N. Y., !50 Broadway 
NIAGARA FALLS, N.Y., 205 Falls St. 
NORFOLK, VA., 254 Tazewell St. 
OKLAHOMA CITY, OKLA., 10 E. California Sr. 
OMAHA, NEB., 409 S. Seventeenth St. 
PEORIA, ILL., 104 E. State St. 

•PHILADELPHIA, PA., 3001 Walnut St. 

WESTINGHOUSE AGENT-JOBBERS 

EVANSVILLE. IND., Westinghouse Elec. Sup. Co. 
FLINT, MICH., Westinghouse Supply Co. 
FORT WORTH, TEX., Westinghouse Elec. Sup Co. 
GRAND RAPIDS, MICH., Westinghouse Electric 

Supply Co. 
GREENVILLE, S. C., Westinghouse Elec. Sup Co 
HOUSTON. TEX., Westinghouse Elec. Sup. Co. 
HUNTINGTON, W. VA., Banks-Miller Sup Co. 
INDIANAPOLIS, IND., Westinghouse Elec. Sup. Co 

JACKSONVILLE, FLA., Westinghouse Elec.Sup. Co 
KANSAS CITY, MO., Columbian El<etric Co. 
LOS ANGELES, CALIF., Westinghouse Electric 

Supply Co. 
LOUISVILLE, KY., Tafel Electric Co. 
MADISON, WIS., Westinghouse Elec. Sup. Co .. Inc. 
MEMPHIS, TENN., Westinghouse Elec. Sup Co. 
MIAMI, FLA., Westinghouse Elec. Sup. Co. 
MILWAUKEE, WIS., Westinghouse Electric Supply 

Co., Inc. 
MINNEAPOLIS, MINN., Westinghouse Electric 

Supplv Co., Inc. 
MONROE, LA., Monroe Hardware Co. 
NASHVILLE, TENN., Tafel Electric Co. 
NEWARK, N. J ,  Westinghouse Elec. Sup. Co., Inc. 
NEW HAVEN, CONN.,Westinghouse Elec.Sup Co 
NEW ORLEANS, LA., Electrical Supply Co. 
NEW YORK, N. Y,, Times Appliance Co., Inc 
NEW YORK, N. Y.· Westinghouse Elec.Sup. Co ,Inc. 
NORFOLK, VA .. Westinghouse Elec. Supply Co. 
OAKLAND, CALIF., Westinghouse Electric Sup 

ply Co. 
OKLAHOMA CITY, OKLA., Westinghouse Electric 

Supply Co. 
OMAHA, NEB., Westinghouse Elec. Sup. Co .. Inc. 
PEORIA, ILL., Westinghouse Elec. Sup. Co., Inc. 
PHILADELPHIA, PA., Westinghouse Electric Sup-

ply Co. 
PHOENIX, ARIZ., Westinghouse Electric Supply 

Co. 

WESTINGHOUSE SERVICE SHOPS 

FAIRMONT, W VA., 602 Cleveland Ave. 
HOUSTON. TEX., 2315 Commerce St 
HUNTINGTON, W. VA., 209 Ninrh St. 
INDIANAPOLIS, IND., 551 W Merrill St. 

JOHNSTOWN, PA., 47 Messenger St. 
KANSAS CITY, MO., 2124 Wyandotte St. 
LOS ANGELES, CALIF., 420 S. San Pedro Sr. 
MILWAUKEE, WIS., 1669 N. Water Street 
MINNEAPOLIS, MINN., 2303 Kennedy St. N E. 
NEWARK, N.J., Haynes Ave. and Lincoln Highway 
NEW YORK, N. Y., 460 W. Thirty-fourth St. 
PHILADELPHIA, PA., 3001 Walnut St. 
PITTSBURGH, PA., 543 N. Lang Ave. 

PHOENIX, ARIZ., 11 W. Jefferson St. 
•PITTSBURGH, PA., 435 Seventh Ave. 

PORTLAND, ME., 27 Deerfield Rd. 
•poRTLAND, ORE .. 309 Southwest Sixth Ave. 

PROVIDENCE, R. I., 16 Elbow St. 
RALEIGH, N. C., 803 N. Person Sr. 
RICHMOND, VA., Fifth and Byrd Sts. 
ROCHESTER, N. Y., 410 Atlantic Ave. 
ROCKFORD, ILL, 130 S. Second St. 
SACRAMENTO, CALIF., 719 "K" St. 

"SALT LAKE CITY, UTAH, 10 W. First South Sr 
SAN ANTONIO, TEX., 212 East Houston Sr. 
SAN FRANCISCO, CALIF., I Montgomery St. 

"SEATTLE, WASH .. 603 Stewart St. 
SIOUX CITY, IOWA, 2311 George St. 
SOUTH REND, IND., 216 E. Wayne St. 
SPOKANE, WASH., !58 Monroe Sr. 
SPRINGFIELD, ILL., 130 S. Sixth St. 
SPRINGFIELD, MASS., 395 Liberty St. 

•sT. LOUIS, MO., 411 N. Seventh St. 
SYRACUSE, N. Y., 420 N. Geddes St. 
TACOMA, WASH., 1023 "A" Street 
TAMPA, FLA., 417 Ellamae Ave. 
TOLEDO, OHIO, 245 Summit Sr. 
TULSA, OKLA., 303 E. Brady St. 
UTICA, N. Y., 113 N. Genesee St. 
WASHINGTON, D.C., 1434 New York Ave. N.W. 
WATERLOO, IOWA, 328Jefferson St. 
WICHITA, KAN., 400 South Emporia St. 
WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 
WORCESTER, MASS., 32 Southbridge St. 
YORK, PA., 143 S. George St. 
YOUNGSTOWN, OHIO, 25 E. Boardman St. 
The HAW AllAN ELECTRIC CO., Ltd., Hono­

lulu, T. H.-Agent 

•warehouses located in these cities. 

PITTSBURGH, PA., Iron City Electric Co. 
PORTLAND, ORE., Westinghouse Elec. Supply Co. 
PROVIDENCE, R. !., Wetmore-Savage Elec. Sup. Co. 
RALEIGH, N. C., Westinghouse Electric Supply Co. 
READING, PA., Westinghouse Elec. Sup. Co. 
RICHMOND, VA., Westinghouse Elec. Sup. Co. 
ROCHESTER, N. Y., Westinghouse Elec. Sup. Co., 

Inc. 
SALT LAKE CITY, UTAH, Westinghouse Electric 

Supply Co. 
SAN ANTONIO, TEX., Westinghouse Elec.Sup. Co 
SAN DIEGO, CALIF., The Electric Supplies Dis­

tributing Co. 
SAN FRANCISCO, CALIF., Westinghouse Electric 

Supply Co. 
SCRANTON. PA., Penn. Elec'L Engineering Co. 
SEATTLE, WASH., Westinghouse Elec. Supply Co. 
SIOUX CITY, lA., Westinghouse Elec. Sup. Co., Inc. 
SPOKANE, WASH., Westinghouse Elec. Sup. Co. 
SPRINGFIELD, MASS., Westinghouse Elec. Sup. Co 
ST. LOUIS, MO., Westinghouse Elec. Sup. Co. 
ST. PAUL, MINN., Westinghouse Electric Supply 

Co., Inc. 
SYRACUSE, N Y., Westinghouse Elec.Sup.Co.,lnc. 
TACOMA, WASH., Westinghouse Elec. Supply Co 
TAMPA, FLA., Westinghouse Electric Supply Co 
TOLEDO, OHIO, Westinghouse Elec. Sup. Co. 
TRENTON, N.J., Westinghouse Elec. Sup. Co.,lnc. 
TULSA, OKLA., Westinghouse Elec. Sup. Co. 
UTICA, N. Y., Westinghouse Elec. Sup. Co., Inc 
WASHINGTON, D.C., Westinghouse Electric Sup-

ply Co. 
WATERLOO, lA., Westinghouse Elec. Sup. Co., Inc. 
WI CHIT A, KAN., Westinghouse Electric Supply Co 
WILMINGTON, DEL, Westinghouse Elec. Sup. Co 
WORCESTER, MASS., Wetmore-Savage Elec. 

Sup. Co. 
YORK, PA., Westinghouse Elec. Sup. Co. 
YOUNGSTOWN, OHIO. Moock Elcc. Supply Co. 

PORTLAND, OREGON, 2138 N. Interstate Ave. 
PROVIDENCE, R. !., 16 Elbow St. 
ROCHESTER, N.Y., 410 Atlantic Ave. 
SALT LAKE CITY, UTAH, 346 A Pierpont Ave. 
SAN FRANCISCO, CALIF., 1466 Powell Street, 

Emeryville, Calif. 
SEATTLE, WASH., 3451 East Marginal Way 
SPRINGFIELD, MASS., 395 Liberty St. 
STLOUIS, MO., 717 S. Twelfth St. 
UTICA, N Y ,  113 N. Genesee St. 
WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 
WORCESTER, MASS., 32 Southbridge St. 

WESTINGHOUSE ELECTRIC INTERNATIONAL CO. CANADIAN WESTINGHOUSE CO., Limited 
1 <;o BROADWAY, NEW YORK, U. S. A. Westinghouse Press-Prinred in U .S.A.-S. A. j. S.-1-7-36 HAMILTON, ONTARIO 
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Westinghouse Type SA-2 Solenoid Operating Jfechanism 

RENEWAL PARTS DATA 

Type SA-2 Solenoid-Operated Mechanism 

For Oil Circuit-Breakers 

Style No. 504590, A, B, C, D, E 
Style No. 693429, A, B, C, D 

Style No. 693430, A 
Style No. 693431, A, B, C 

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 interrupted 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 renewals. 

(For Illustration of Parts, See Figure 2) 

Mechanisms in use up to and including. . . . . I . 
- -- - -

I 
Name of Part I No. 

_\ ] cchanism Complete 

Breaker Lever 
Breaker Lever Accelerating Spring. 
l\lechanism Lever.. 
MecJ-,;mism Lever Retrieving Spring. 
J\lo\·ing Core. 
:\loving Core Eye Bolt. 
Stationary Core. 
Tripping Lever. 
Tripping Lever Link .. 
Tripping Lever Spring. 
Toggle Lever. 
Toggle Lever Link. 
Tripping and Toggle Le\·cr Link Pin 
J\Jain Latch 
J\Iain Latch Pin. 
J\Iain Latch Spring. 
Full Automatic Latcl1 
Full Automatic Latch Roller. 
Full Automatic Latch Lockout Spring. 
Tripping Link. 
Auxiliarv Switch 
Shunt Trip Coil- 125 Volts-D-C. 

*Closing Coil-125 Volts-- D-C. 
t Closing Coil 
! ( lnrload Trip Coil. 
t Vndervoltage Trip Coil 

* Vscd only on 8!11693429, 693430 and 693431. 
t \"!hen ordering, specify identification number stamped on coil . 

Parts indented are included in the part under \\'hich they arc indented. 

I 
. I 
. I 

I 
I 
I 

I 
I 

ORDERING INSTRUCTIONS 

2 
2 
1 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
1 

- -
- --- -- - --- ---- ---

I 5 

Recommended 
for Stock 

() 0 

() 0 
() I 
0 () 
() 1 
() () 
() () 
() () 
0 () 
0 () 
() 1 
() () 
() () 
() 0 
() 0 
() 0 
0 1 
0 0 
0 () 
() 1 
() () 
() () 
1 1 
() 1 
() 1 
() 0 
1 1 

Style No. 
of Part 

I 
1 r 5o4 59o 
J 693 429 1 693 430 
l 693 431 

I 55! 1so 
686 019 
55! 151 
825 643 
55! ISS 
729 277 
50-± 594 
55! 154 
551 !57 
462 895 
551 147 
55! 179 

63 585 
537 930 

63 601 
676 793 
537 899 
317 5 70 
686 017 
551 158 
402 301 
476 676 
393 409 

\\/hen ordering R enewal Parts, always spc('iJ\· tl1c name of the part wanted as shown on the illustrations in tl1is Jm;tnl('tion 
Book, giving Shop Order :\umber, and the type of mechanism, as shown on tl1e nameplate. For exmnple: 

One Tripping Lever, for Type SA-2 Solenoid Operated Mechanism, Style No. 504590, shown in Instruction Book 5279, 
Figure 2. 

To avoid delays and misunderstandings, note ('arcfulh- the follm\·ing points: 
1. Send all correspondence and orders to tlw 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 \':Iluc of at least Sl.OO net. vVherc the total of the sale is less 

than this, the material will he im·oiccrl at S1.00. 
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West£nglzouse Type SA-'l Solenoid OjJerating Jferlzanism 

I I 
,I 
'I I I 'I I I,...----,, 
:�?) 
I I 
I I I 
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I I /--, 

I '  
I I  
I I 

I I 
I I  
I I  I I I· 
: : 

0: i I 
I 
I 
I 
I 

Brcalr Jaw 

Hinr;eJaw 

Blade 

Mountm; Holes 

l �� 0) \ '-'=c:::_- - - - - - - -- - ··-

Under-Voltage Release- The under­
voltage release, sl10wn in Fig. S, is a 
complete unit which can be mounted 
to the electric mechanism by the cus­
tomer. Tbis under-voltage release must 
be applied on the live side of the circuit­
breaker in order that its armature may 
remain closed when the circuit-breaker 
is closed. The armature is retrieved 
to the closed position, when the circuit­
breaker trips, by the action of the mech­
anism core pin pressing against the re­
trieving ann on the under-voltage. 

When installing this under-voltage 
release, make sure that the under­
voltage armature is retrieved to approxi­
mately -lz" of the closed position when 
the mechanism is open; that the under­
voltage completely trips the mechanism 
when the voltage falls to within 40 to 
601,·� of normal value on the under­
voltage coil. If further adjustment is 
necessary in the ileld, it can be obtained 
by the adjusting screw which changes 
the pressure on the under-voltage trip­
ping spring. 

The under-voltage release actuates the 
breaker trip lever through the umlcr­
voltage tripping arm and when mounted 
in position this arm should have a 
clearance under the mechanism trip 
lever of approximately 78". 

Auxiliary Switch -Fig. 6 shows tbc 
2 pole, double throw, auxiliary switcb 
which is standard with this mechanism. 
On the rear of this auxiliary switch base 
a terminal board is furnished to which 
t l1e customer should bring all his control 

FIG. 6-Auxii.l.\RY S\VITCH 

leads. The mechanism is wire<l per 
Fig. 7 unless special wiring bas been 
called for by the customer, or the breaker 
is part of a complete switchboard equip­
ment wbich requires special wiring. 

MAINTENANCE 

The following parts should be checke<l 
from time to time to insure that the 
mechanism remains in the same operat­
ing condition which is obtained when 
it is installed: 

1. That the ovcrtravel on the latch 
is correct. 

2. All bolts. nuts and screws should 
he checked to see that they bavc 
not become loose from vibration, 
especially the terminal screws. 

3. The auxiliary switch should be 
examined to see that it is making 
proper contact and the contacts 
should be greased from time to 
time with a small amount of vase­
line. 

O.C.Contro/ Bus. 

Closinq Coil 
Control Relay 

Jl 
��U<S:. 

R G 

Contro!Sw. 

\.T B-t \C. G,r 6---------6 
With Control Relay 

Frc. 7-\YIRT�r. DL\GRA:\1 
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Westinghouse Type SA-.2 Solenoid Operating Mechanism 

Fie. 4- 5-Al\IPER.E 0YE!�LO,\D THA;'\SFORMER TRIP ArT:\CIL\IE:-.; r 

lever starts to rotate to the open posi­
tion under the impetus of the accelerat­
ing spring, but before reaching the full 
open position it strikes the tail of the 
main latch and knocks tl1e main latch 
out of engagement with the mechanism 
lever which is rotated to the open posi­
tion by tl1e retrieving spring. As the 
full automatic latch is first drawn back 
by the action of the tripping lever, a 
special snap spring engages with the full 
automatic latch toggle to hold the full 
automatic latch in the open position; 
as the me·.·hanism lever again comes into 
contact with the breaker lever (during 
the opening stroke) the snap spring 
strikes the breaker lever casting and 
releases the full automatic latch, which 
again engages with the breaker lever. 
The linkage is tl1en ready for I he dosing 
sl rokc. 

The tripping lever stop regulates the 
engagement of the full automatic latch 
with its roller. Raising the stop tends 
to disengage the latch and thus make 
tripping easier. Lowering the stop in­
creases the engagement of the latch, 
and therefore gives greater reliability. 

If the snap spring fails to engage 
properly with the full automatic latch 
toggle, the latch will return to the 
closed, or full toggle position. Before 
the full automatic latch can engage 
with the breaker lever, therefore, the 
retrieving spring will have to slam the 
latch against its roller with sufficient 
force to break this toggle. Insofar 
as the retrieving spring is not designed 
for this service, it will fail to pull the 
automatic latch into engagement with 
its roller, and therefore make it nn­
possible to operate the breaker. 

Frc;, 5-Ui\'DEJ{-VOLTAGE RELEASE ATTACIL\fE�T 

5 

MOUNTING AUXILIARIES 

Shunt Trip-The shunt trip device 
should trip the circuit-breaker at ap­
proximately 70% of normal control 
voltage. Before placing the circuit­
breaker in operation check to see that 
there is overtravel on the shunt trip 
device, i.e., if the breaker trips when the 
shunt trip core has been lifted Yz", then 
the moving core should not hit the sta­
tionary core until the moving core has 
been lifted fr;". This means that there 
is fs" overtravel in the shunt trip mov­
ing core. 

5-Ampere Transformer Trip -Fig . 4. 

The trip rod on the device shoulct 
pass under the trip lever on the electric 
mechanism in such a way that the 
electric mechanism will be tripped when 
the moving core of the overload device 
comes to within /6" of stopping against 
the stationary core. A check must be 
made to see that the trip rod of the 
overload device has enough clearance 
under the trip lever of the electric 
mechanism, so that the trip rod will 
not hit the tripping lever due to the 
dosing slam of the electric mechanism. 
The clearance between the trip rod on 
the overload device and the tripping 
lever on the electric mechanism should 
he at least Ys". 

Dash Pot Inverse Time Limit on 

Overload Devices-The 5-ampere trans­
former overload devices can be equip­
ped with dash pot time limit. Complete 
instructions for the overload dash pot 
'tre found in Instruction Book 5229. 

Armature 
Frame 

Under Vo!!a7e 
Co;/ 

Coil Term;i?o/s 

Cover 
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