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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-
It is a mechanically

trip free

nating-current.
full automatic mechanism,
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

Whether the mechanism is shipped as
a part of the breaker or separately, it is
carefully inspected, tested andgpacked
at the factory and should b€ received
in good condition. It should, be/in-
spected for damage causéd in’shipment
when received.

If the mechadism 1sio be stored for
any length off'timefpit should be kept
in a clean drygplace, protécted from dirt
and moisture. “The dnsulation partic-
ularly should be kept dry and reason-
able care should be exerted to prevent
it being damaged.

Unpacking should be done carefully
so‘@atoavoid damage. Care should be
takento 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
freelever which is inside the closing leveps
The closing lever is connected direct (to
the moving core. In closing,\ ag, the
core rises the closing lever and trip, free
lever, acting together, rotdtémelockwise
about their fulcrum, pushing“@p on the
toggle link and thus rotating theybell
counter-clockwisggabout
In the closed, position the

crank lever
its fulcrum.
locking lever slips @ndegthe’pin in the
moving core_eye \bolt and holds the
mechanismgclosed. Ehe right hand
end of tle tripffree lever has a roller
which ig heldjdown by the trigger. Be-
hind the trigger,“te hold it in place, is a
toggled6tmed of a link and the tripping
lever.. Im tripping, the trip rod rises,
stuikes thedtrip lever rotating it clock-
twise. ¢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 balt.
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 theposition shown in
Fig. 8. The trip,free lever in rotating,
kicks the locking levérout from under the
core pin and thelinkage drops back to
the position showsn in Fig. 9, the roller
re-engagingywith the trigger. The mech-
anistfjis then teady for the next opera-
tiomyy, Shéuld 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-c. operation. This scheme in-
cludes a Type S-1 trip free control relay.
Moving the control switch to the “close’”
position energizes the operating coil
on the relay which closes, energizing the
closing coil, and closing the breaker.
When 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 AND COVER



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-
oft 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.

Latch Checking Switch

The latch checking switch is intended
primarily for use on circuits where auto-
matic reclosures are desired. It is de-

lalch

Switch Cperating Lever

F1G6.°85-SA-3 NORMAL LATCHING POSITiON

signed so that the reelosing|circuit is not
completed uatil the solenodid mechanism
levers havie,reaghed the retrieved po-
sitions.

When the, mechanism has been
trippedfout;, theltrip lever is locked out
by means of @ locking lever until the
tripifreelevier has returned to the re-
trieved (position, at which point the
latching'lever is disengaged, allowing the

Fic. 3

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
76 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 Mechanism

Type Sw.
P8O hes switch supplied

only when ordered

; OC.Control Bus
Jnd Lamps) ]
& Close Tr CO " Overioad Relays 32
c
T Type W" 2 /
Cont.Sw i3 Cur:
i 4 Trans.
Lamp Cutout toa g
| o
| C/asm;r/&)// Coneral Panel (FV') .
| = ar/
i Oper % Kn.Sw g;(rr
{ o1l T~ =N .
| F
| H
Trip Coil o =]
I Rejease /—Kgﬂ | :1 Studs
| Coi/ 1
| P »
2Pole [5%
! Rotary - 1§ I——w
| 2 Sw. o O-C.Control Bus
i (Bl it 4.6.0r 10
3 #d a4 a8 §|Poje rotary
; 1939597969/ !
]
!

F16. 6—TypricAL WIRING DIAGRAM FOR MECHANISM

and must be maintained in order to in-
sure good contact. The adjusting screw
may be turned in or out as required to
secure the clearance specified. After
final adjustments have been made be
sure that the lock-nut is securely locked
in place.

Fig. 4 shows the switch operating
lever in the maximum open position
with the contacts of the switch open.
In this position there should be a clear-
ance of & to Y4 inch between the latch
and the switch operating lever. The
top of the plunger should also be extend-
ing approximately ¢ inch minimum
above the top of the switch. This
dimension should not be less a§ 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, ihsuffi-
cient clearance at latchinglpoint, or
a combination of both{

Tripping,Devices

The tripping lateh consists of a trigger,
which has“Beefd hardéned and ground,
engaging a rolleryon the trip free lever.
This is a slip-off "trigger, that is, the
surface of the trigger which engages the
roller is grofind at such an angle that
it tends to slip oft. It is held engaged
byma toggle formed by a pair of links
and the tripping lever. This toggle is
heldslightly over center, against a stop,
by the tripping lever spring. When the
trip rod strikes the trip lever it breaks

this toggle and allows the triggerito slip
off. When the mechanism retrieves,
the toggle is broken by the rollesstriking
the links on each sidejof gheltrigger. A
bumper spring is providedyon the trip-
ping lever so the toggle will'nlot be dis-
turbed by the closing op€ration.

Shunt Trip—The
trip consisfs©f a magnetic circuit, coil,
and a stationary and moving core, the

standard shunt

upper endyof which extends out through
the tops, A“bracket on the bottom re-
taing theWmoving core and limits its
travel gojabout one inch. A thin brass

Toggle Link

washer prevents the cores from ceming
tight together.

4-Coil Trip Attachment—<This trip-
ping device, illustrated in Figi#t0, is
to be used when transformer trips coils,
capacitor trip, or undervoltage release
is required. Space is provided for a total
of four trip coil§; ineluding shunt trip,
overload tfip, with or) without inverse
time attachment oF direct trip, and
undervoltagentrip.» Only three direct
trips and -@nejuhder-voltage trip can
be uséd. Otherwise, any combination
up,to fourimay be obtained.

Theytsip 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

Position Indicator

Locking Lever Spring
Bell Crank Lever
Magnet {
Frame 7
Auxiliary Switch !
Operating Rod | i
Accelerating — i I
Spring m naft S j
= T
O 8 Light Trjp Attachment
} = \_—Floor Mounting Bracket

|
i
i
Wall Mounting Bracket 1|

croc
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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
spring moves upward. Thus it stays
until the breaker is tripped again.

Undervoltage Trip—The undervoltage
device is mounted in the left hand rear
space. A separate magnetic circuit
surrounds the coil so that positive
action of this part of the device is ob-
tained. @When the coil is energized
the upper core is held down against the
stationary core against the pull of the

F16)9—MEeHAN1SM—OPEN

spring which is bias across the diamond
shaped toggle device just \below“the
mounting bracket. When théyvoltage
across the undervoltage coilpfalls to a
value of from 6046140 percent of normal,
the undervoltage cail is 10 longer able
to retain theQupper core against the
force of theépspring., The spring then
causes the_corejto rise and drives the
trip against the,trip bar.

F16. 8—MECHANISM—TRIPPED FREE

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 S-ampere overload where
tripping is not desired unless overload

>
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continues for a predetermined length
of time. The calibration is inscribed
on the dashpot 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 possibleé be-
cause the check valve action_of “the
washer at the time of tripping varieg

" Stationar, y Core

Coil Terminals

Coil

Moving Core

LocklNut-

Calibration Screw

FI1c.11—Snu~NT TRIP AND 5-AMP. TRANSFORMER
TriP

Fi1G. 10—FoUR COIL TRIPPING ATTACHMENT

inversely with, the amount of overload
and directly, with the variation in the
viscosity of the oil. Fig. 13 shows varia-
tibns of ‘the time with the variations of
the overload and the effect of changed
tempefature on the standard dash-
potoil as supplied with the dashpot.

THE INVERSE TIME LIMIT AT-
TACHMENT should not be used when
temperature is below 15°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

4, is connected in series with the trans-
former trip coil and the CO relay operat-
ing coil. The current flowing in this
coil serves to hold and seal the flat plate

Trip Rod

Statignary Core

/Tune

-Moving Core
H P\‘/ q
I

Dash Pot Cover

Piston
Waoshex
i~ Aadusting Washer
(Eyam oI
Lock Nur

Dosh Pot

Fi1G. 12—INVERSE TiME ELEMENT TRIP



Westinghouse Type SA-3 Solenoid-Operated Mechanism
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F1G. 13—CuURrvVES 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 mustibe
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 armatureVaregdac-
curately flat and care should be taken
that the armature s, not)bent /by mis-
handling, if it is g€movedfor any reason.
Variation in tifme delay with this device
is obtained byJadjtistingdthe CO relays,
The transformer “tip 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 béen 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.
necting rods should be adjusted to allow
The

arn
16

In the closed position the con-

clearance at the breaker stops.
core should have approximately
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.

overtravel,

The auxiliary switches are adjustable
These
switches are adjusted andgset at “the
factory and should be correcty, Certain
conditions may necessitaté’ a ‘change
in the cut-off switch adjfistment,as it
is rather particular. HoOwever it is not
always the cause effjthe “mechanism
failing to latch should this @ecur.

both in stroke and position.

Should itgbe necessarywto change con-
tacts on the,auxiliary switch from closed
to opendor vice versa in a given position,
remove thelswitelr and take the rotor
out and removeéythe bolt in the end of
the shaftfoppesite the lever. Take off
themparts, and rotate to the new posi-
tion. Be sure to replace all parts in
they proper relation and tighten up.
Then check the operation of the switch
when connected.

The control relay is adjusted and
tested at the factory. The contacts
should be kept clean by using sandpaper

occasionally. Never use emery cloth.
Coils can be identified by thestyle
number stamped on them.

The shunt trip should require no“ad-
justment. It should be kept tight and
its mounting bolts should not beallowed
to loosen as there is a_definite relation
to maintain between{thetrip rod and the
tripping lever.

The 4 coil tsippingpattachment when
used is moumrted imyplace of the shunt
trip. If shipped with the mechanism,
it is tested‘amd adjusted at the factory.
If it 4syshipped separately to replace
theghunt t#ip in the field, the shunt trip
ig{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 the
toggle latch disengaged. See that with
the solenoid mechanism latch out of
the way, the trip rod rises 7¢”. With
the mechanism in the closed position
the distance from the cross head of the
under side of the bracket should be
13" 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 2.

In the open position of the breaker
check to see that the undervoltage re-
lease is drawn downward so that the

Iy s
. 3
01! Breaker CORelay
AN r— %‘— Trans. Trip Coil (VY
Current A
" Franstormer
/4 34 4} 2} leads and 2 are painted red
Jeries Holding Coil ~{——Secondory Coil
Direct Inp Attachment

F1G6. 14—ScHEMATIC DiaAGRAM OF CONNECTIONS
FOR DIRECT-TRIP ATTACHMENT
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F1G6. 15—OVERLOAD 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
3%’ as shown in Fig. 10.

Theadjustment 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 joirts
and operating parts all of which{ are
subject to wear or sticking, ifjnet kept
in the proper condition. It is desitable
to inspect the mechanism agfregularin-
tervals and be assured of its good con-
dition by making a numbenef operations,
It is
desirable to applyy,a light dubricating
oil to the various pinsibut it should not
be done tofthe £xtent of causing the
joints to beeofie gummed or sticky.
It is necessary tapkeép the moving parts,

regular adjustments and gepair.

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
ofjsefwice at once and put into the proper
gendition. The circuit-breaker is highly
dependent 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-c. 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 rectifiéngis designed
for intermittent operationfponly®and
must not be used to supply othes, loads
than the breaker solengid.

Unless otherwiséMindicated on the
name plate the asc. yoltage must not be
applied toftheprectifier/for longer than
one second ner more than 10 opera-
tions within 4 five-minute period.

The_rectifier Tating must not be ex-
ceeded,/as for instance by the operation
of twd solenoids at once.

Maintenance andAdjustment

Fuses—Use fuses having rating of
approximately 34 of the maximum
d-c. 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.
When installing, the
breaker closing time should be checked

line voltage.

to see that correct operation is obtained,

9

since line voltage conditions mayhbe
different from those at the factéry. This
should be done by means ofja cyele
counter after all mechanical and dash-
pot adjustments have been checked.

If closing time is incorrect, the series
resistor in the péctoxgpassembly must
be adjustedy

To obtaingquicker, breaker operation,
reduce thée segies resistance.

To obtain “slower breaker operation,
incréase 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
Fol-

no further

by means of the series resistor.
lowing this adjustment,
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
Measure-

ment of the closing time of the breaker,

may damage the rectifier.

with a cycle counter, is usually suffi-
cient indication of the rectifier out-
put.

F1G. 16—PLATE-MOUNTED RECTOX FOR A-C.
OPERATION



Westinghouse Type SA-3 Solenoid-Operated Mechanism

Reclox units
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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 is out of adjust-
ment.

A. The failed unit may be detected

as follows:

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

b. Apply 110 volts 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 6f
the individual stacks have failed.

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

a. Disconnect all the gifiits frfom

each other.

b. Apply to the a-citerminalsof each

stack in tufn the W10 volt a-c.

with the 400 wdtt lamp in series’

as before.
c. All units which Jight the lamp
should be removed.

Emergency Operation—If an emer-
gency exists, defeetive units can be re-
moved €and remaining units recon-
nected and put back into service tem-
porarily. Some adjustment of the
sefiésyresistor may be necessary to get
the), proper output. Replacement of
failed, units should be made as soon
as, possible.

Renewal Parts Data

Recommended Stocksof Renewal Parts
TYPE SA-3 SOLENOID-OPERATED MECHANISM
For QilCircuit Breakers
For Illustraton of, Parts See Figure 3

The following is a list ofgthe 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 abnormalgeonditions. 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 carriéd,jthe amount depending upon the severity of the service
and the time required to secure replacement.
Mechanisms in use up to and including ...................... 1 5
No. Per Style No.
Name of Part Mech- Recommended of Part
anism for Stock
MechanismpWitheut Coils........................ 1 0 0 el
Closigg Lever. ... .........ooiiiii. 1 0 0 546 015
Trip/FreelLever.............oooviiiiieenn... 1 0 0 546 016
MoVIRZAOTE. . . oo et 1 0 0 998 441
Moving(Core Eyve Bolt..........c.coovin... 1 0 0 546 014
StationarylCore with Brass Sleeve............... 1 0 0 998 442
Trippifg Lever........ ... ..o o i 1 0 0 P
Bumper Spring........oouviiiiiiiii 1 0 1 584 274
Tripping Lever Spring. ............. ..o .. 1 0 1 546 018
#» Trippmg Lever Roller........... JE 1 0 0 940 210
*Brip Moving Core..vvtvvivin e et ieennn. 1 0 0 562 132
* Trip Stationary Core. ..., 1 0 0 562 133
¥ LatCh. . e 1 0 0 546 037
Locking Lever. ...t nn. 1 0 0 546 023
Locking Lever Spring......oovvvvinenenenen.. 1 0 1 546 017
Accelerating Spring. . ... ....oiuieiniiiiiie 1 0 1 e
Type W Auxiliary Switch—2 Pole............... 1 0 0 1 105 178
* Moving Contact Segment.................... 2 0 1 545 626
* Stationary Contact Finger.................... 4 1 4 519 279
Type W Auxiliary Switch—10 Pole.............. 1 0 0 676 966
* Moving Contact Segment—Large............. 2 0 1 545 837
* Moving Contact Segment—Small..... . ........ 8 1 4 545 626
* Stationary Contact Finger.................... 20 4 20 519 279
* QOperation Counter.........c.oovvrieiininennnnnn. 1 0 0 1 166 922
*Latch Checking Switch............ ... ... ... 1 0 0 1 114 956
FClosing Coll. vttt it it it e i e e iee e 1 0 0 +
FTrp Coll. oot e e 1 0 1 T

* Not listed on illustration.
1 When ordering, specify identification number stamped on part.
Parts indented are included in the part under which they are indented.

ORDERING INSTRUCTIONS

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 Mechamsm, S. O. 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

10
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*Sales Office

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

Headquarters—306 4th Ave., Pittsburgh, Pa. P.O. Box 1017

*AKRON. OHIO, 106 South Main St.

*ALBANY, N. Y., 456 No. Pearl St.

‘ALBUQUERQUE NEW MEXICO, 219 First
Nar’l. Bank Bldg.

*ALLENTOWN, PA 522 Maple St.

‘AI‘PLETO%N WISC., 210 N. Appleton St., P.O.

2
Y #t*ATLANTA, GA., 426 Marietta St., N. W.
xATTICA, N. Y.

*tAUGUSTA, MAINE, 9 Bowman St.
*BAKERSFIELD, CALIF., 2224 San Emedio St.

9¥*BALTIMORE, MD., 118 E. Lombard St.
tBALTIMORE, MD., 4015 Foster Ave.
xBALTIMORE, MD., 2519 Wilkens Ave.

*tBATON ROUGE, LA., 128-134 So. Sixteenth St.
*BEAUMONT, TEXAS, 1213 American National

Bank Bldg.
*BINGHAMTON, N. Y., Suite 704, Marine
Midland Bldg., '86 Court St.
*BIRMINGHAM, ALA., 1407 Comer Bldg.
*BLUEFIELD, W. VA., 208 Blueﬁeld Avenue
9*BOSTON, MASS., 10 High
HBOSTON MASS 235 Old ‘Colony Ave., So.

Bosto!
T‘fBRIDGEPORT. CONN.,, 540 Grant St.

9*BUFFALO. N. Y., 814 Ellicott Square

t+#BUFFALO, N.-Y., 1132 Seneca St.
*BURLINGTON, VER., 208 Flynn Ave.
*BUTTE, MONTANA, 129 West Park St.
#BUTTE, MONTANA, Iron & Wyoming Sts.
*CANTON, OHIO, 120 W. Tuscarawas St.
xCANTON, OHIO, Raff Road, S.W., P.O. Box 710
'CE,DSR RAPIDS, IOWA, 361 2Ist St., S.E.,

Box 148
*$#CHARLOTTE, N. C,, 210 East Sixth St.
@®*CHARLESTON, S. C., 2 Greenhill St., P.O.

Box 303
*CHARLESTON, W. VA., 1415 Oakmont Rd.,
P O Box 865
*CHATTANOOGA, TENN., Volunteer State
Life Bldg., Georgia Ave. & East Ninth St.
9*CHICAGO, ILL., 20 N. Wacker Drive, P.O.

Box B
HCHICAGO ILL., 2211 W. Pershing Road, P.O.

%‘HCINCINNATI OHIO, 207 West Third St.

@*#CLEVELAND, OHIO, 1216 W. Fifty-Eighth St.
@®1tCLEVELAND, OHIO, 5901 Breakwater Avenue,
Station A
*COLUMBUS, OHIO, 85 E. Gay St.
*COLUMBIA, S. C., 125 S. Waccamaw Ave.
*DALLAS, TEXAS, 209 Browder St.
#DALLAS. TEXAS, 1712 Laws St.
‘D%VE%\ISPORT, IOWA, 206 E. Second St., P.O.
ox
*DAYTON, OHIO, 30 North Main St.
% *DENVER, COLORADO, 910 Fifteenth St.
#DENVER, COLORADO, 1700 Sixteenth St.
tDENVER, COLORADO, 988 Cherokee St.

xDERRY, PA.
*DES MOINES, IOWA. 1400 Walnut St.

ﬂ‘T#DETROIT MICH., 5757 Trumbuil Ave., P.O.

828
ﬂ'DULUTH MINN., 10 East Superior St.

xAEAST PITTSBURGH, PA.
*EL PASO, TEXAS, Orcgon and Mills St.
» TEXAS. 450 Canal St

fEL PASO
®i‘EI}E{I}'}EERYVILLE CALIF 5915 Green St.

1003 State St.
@*EVANSVILLE, IND 201 N. W. First St.
*tFAIRMONT, . A. 10th and Beltline Sts.
P.O. Box 1161
*FORT WAYNE, IND., 1010 Packard Ave.
*FRESNO, CALIF., 872 Peralta Way, P.O. Box

1249
*GARY, IND., 846 Broadway
*GRAND RAPIDS, MICH., 511 Monroe Ave.,

N. W.

*GREENSBORO, N. C., Apartment H-3, Country
Club Apartments

‘GREENVILLE S. C., 110 W. Tallulah Drive,
P.O. Box 1591

‘HAMMOND IND., 235 Locust St.
*HARTFORD, CONN., 36 Pearl St.
'HONOLULU T.H., Hawaiian Elec. Co. Agt.
*HOUSTON, TEXAS, 1314 Texas Ave.
#HOUSTON, TEXAS, 2301 Commerce Ave.
fHOUSTON, TEXAS, 2315 Commerce Ave.

91*#HUNTINGTON, W. VA.. 1029 Seventh Ave.

9*INDIANAPOLIS, IND., 137 S. Penna. St.
tINDIANAPOLIS, IND., 551 West Merrill St.
*ISHPEMING, MICH., 433 High St.
*JACKSON, MICH., 212 West Michigan Ave.
*JACKSONVILLE, FLA., 37 South Hogan St.,

P.O. Drawer K
*tJOHNSTOWN, PA., 107 Station St.
Y*KANSAS CITY, MO., 101 W. Eleventh St.
@O#KANSAS CITY, MO., 2124 Wyandotée,St.
‘IEII;‘IAOXVILLS TENN,, Gay & Clinch St
x

OH
9*t#LOS ANGELES, CALIF., 420 So. San Pedro St:

*LOUISVILLE, KY.. 332 West Broadway
xLOUISVILLE, KY., P.O. Box 1860
*MADISON, WISC., 1022 E. Washington Awve:
xMANSFIELD, OHIO, 246 E JFourth*St.
*MEMPHIS. TENN., 130 Madison Ave.
*MIAMI, FLA., 11 N. E. Sixth' St3P.O. Box 590
Y*MILWAUKEE, WISC., 538 N. Broadway
tMILWAUKEE, WISC., 4560\No. Port Washing

ton Rd.
9*t#MINNEAPOLIS, MINN#2303 Kennedy St., N.E.

*MONROE, LA., 1503Emerson St., P.O. Box 1851

*NASHVILLE, TENN., 219 Second Ave., N.

*NEWARK, N._Js.1180'Raymond Blvd.
t#NEWARK, N."'J.;'Haynes Ave. & Lincoln High-

way
xNEWARK, N. J., Plane & Orange Sts.
*NEW HA;/EN, CONN., 42 Church St., P. O.

Box4l81
9I*NEW ORLEANS;,LA., 333 St. Charles St.

*NIAGARA FALLS, N, Y., 253 Second St.
*NORFOLK,WA., 320 Clty Hall Ave.
*OKLAHOMA'CITY, OKLA., 120 N.Robinson St.
tOKCAHOMA CITY, OKLA., Third & Alie Sts.
*OM AHAmwNEB., 409 "South Seventeenth St.
*PEORIA. ILL 418 S. Washington St.

9*t#PHILADELPHIA, PA., 3001 WalnugiSt.
*PHOENIX, ARIZONA. 11 West Jéfferson St.
iPHOENIX ARIZONA. 425 Jackson St.
meSBllJRGH, PA., Nuttall Works, 200 Mc-
dless A
9z*PITTSBURGH, PA., 306 4th Ave., Box 1017
$tPITTSBURGH, PA.. 543 N. Lang Ave.
9*PORTLAND, OREGON, 309 S. W. Sixth Ave.
tPORTLAND, OREGON, 2138 N. Interstate Ave.
FPORTLAND, OREGON, 7204N. Thompson

St.
9*tPROVIDENCE, R.4#16 Elbow St.
*RALEIGH, N. Ci, 803gNorth Person St., P.O.

ox 2146
*RICHMOND, VA?,301 S/Fifth St.
*ROANOKE, VA., 726)Fitst St., S. E.
*ROCHESTER, N.)X., 1048 University Ave.
*ROCKFORDILL., 130 South Second St.
*SACRAMENTQ; CALIF.. Twentieth & “R’ Sts.
*ST. LOUIS, MO:, 411 North Seventh St.
@1ST. LOUIS/MO/ 717 South Twelfth St.
@#ST. LOUIS, \MO., 710 N. Twelfth Blvd., c/o
Central, Terminal
§*SALT LAKE CITY, UTAH, 10 West First

Sout
@‘ISAALT LAKE CITY, UTAH, 346 A Pierpont
ve.
@#SART LAKE CITY, UTAH, 520 West Second

Sout .
*SAN ANTONIO, TEXAS, 115 W. Travis St.
*SAN DIEGO, CALIF., 861 Sixth Ave.
T‘SPéN FRANCISCO, CALIF., 1 Montgomery

t.
§SAN FRANCISCO, CALIF. 1355 Market St.
9#t*SEATTLE, WASH., 3451 East Marginal Way
§SEATTLE, WASH., 1051 First Ave., So.
xSHARON, PA., 469 Sharpsville Ave.
*SIOUX CITY, IOWA, 2311 George St.
*SOUTH BEND, IND., 216 East Wayne St.
xSOUTH PHILA. WKS., Essington, Pa.
First-class mail, P.O. Box 7348, Phila., Pa.
*SPOKANE, WASH.. 158 S. Monroe St.
*SPRINGFIELD, ILL., 601 E. Adams St., Box 37
9*tSPRINGFIELD, MASS., 395 Liberty St.
xSPRINGFIELD, MASS., 653 Page Boulevard
*SYRACUSE, N. Y., 420 N. Geddes St.
*TACOMA, WASH., 1115 “A"” St,
*TAMPA, FLA., 417 Ellamae Ave., Box 230
*TOLEDO, OHIO, 245 Summit St.
xTRAFFORD, PA.
*TULSA. OKLA., 303 East Brady St.
9*t#UTICA, N. Y., 113 N. Genesee St.
‘WASHINGTON D. C., 1434 New York Ave.,

'WATE{(LOO IOWA, 328 Jefferson St., P.O.
o x
*WICHITA, KANSAS, 233 S. St. Francis Ave.
9*tWILKES.BARRE, PA., 267 N. Pennsylvania Ave.
*WORCESTER, MASS., 507 Main Sr.
*YORK, PA., 143 So. George St.
*YOUNGSTOWN, OHIO, 25 E. Boardman St.

Where address und P. O. box are both given, send mail to/. O. box, telegrams to address 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 MaplesSt.
ATLANTA, GA., 96 Poplar St, N.
AUGUSTA, MAINE, 90,Watet St
BALTIMORE, MD., 40 South Calvert St.
E, 175 Broad, St.
., N£Y., 87 Chenango St.
BOSTON, MASS.£88 Pear St.
BURLINGTON, V/T., 208 Flynn, Ave.
BUTTE, MONTANA,&0 East Broadway
CHARLOTTE, N.'C¥ 210 East Sixth St.
CHICAGO, ILL., 113*Noerth{May St.
CLEVELAND, OHIO, 6545 Camegie Ave.
COLUMEBIA, S. C., 915 Lady
CORPUS CHRISTI, TEXAS "North end o
Mesquire St.
DALLAS, TEXAS, 405 No. Griffin St.
DAVENPORT, IOWA, 402 E. Fourth St.
DES MQINES, IOWA, 14C0 Walnut St.
DETRQIT; MICH., 547 Harper Ave.
DUEWTH, MINN., W. Michigan St.
EVANSVILLE IND 201 N. W. First St.
ELINTOMICH., 13 14'N. Saginaw St.
FORIL. WAYNE IND., 612 S. Harrison St.
FORT'WORTH, TEXAS, 210 Jones St.
GRAND RAPIDS, MICH., 511 Monroe Ave.

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

t Mfg. and Repair Shop x Works

@Changed or added since previous issue.
E7-9. E8, SEP. BA-SP

HOUSTON, TEXAS, 1903 Ruiz St.
INDIANAPOLIS, IND., 137 S. Pennsylvania St.
JACKSONVILLE FLA., 37 South Hogan St.
OS A S, CALIF., 905 East Second St.
MADISON WISC 1022'E. Washington Ave.
MEMPHIS, TENN., 366 Madison Ave.

¢ .
[S, MINN., 215 South Fourth St.
NEWARK, N. J., 49 leerty St.
NEW HAVEN, CONN., 240 Cedar St.
zNEW YORK, N. Y., 150 Varick St.
NORFOLK, VA., 320 City Hall Ave.
OAKLAND, CALIF., Tenth & Alice Sts.
OKLAHOMA CITY, OKLA., 850 N. W. Second

St.
OMAHA, NEB, 117 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. L., 66 Ship St.
RALEIGH, N. C,, 319 W. Martin St.
OREADING, 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 § Merchandisiné Products 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 St.
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., 1115 “A" St.
TAMPA, FLA., 417 Ellamae St.
TERRE HAUTE, IND., 234 So. Third St.
TOLEDO, OHIO, 1920 N. Thirteenth St.
@TRENTON, 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., 1117 Main St.
WICHITA, KANSAS, 233 So. St. Francis Ave.
WILLIAMSPORT, PA., 348 W. Fourth St.
WILMINGTON, DEL., 216 E. Second St.
WORCESTER, MASS., 17 Mulberry St.
YORK, PA., 143 S. Georye Si.

z Headquarters 9 District Eng. and Service Dept.

November, 1941









