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Westinghouse

Type SA-2 Solenoid Operating Mechanism

Type F-22 Oil Circuit-Breaker

GENERAL INFORMATION

Complete instructions for the circuit-
hreaker units of Type “F-22" oil circuit-
breaker are foundin Instruction Book
5229. Only the instructions for the
clectric operating mechanism and its
auxiliaries will be covered in this book.

Storage

1f 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, dirt and breakage. Do not
store the mechanisms where they will be
subjected to rain or dampness, or in the
immediate vicinity of construction work.
Machined surfaces should be slushed.
If the mechanisms arc to be stored for
any length of time, they should be in-
spected periodically to make sure that
rusting has not started.

Unpacking

Carc should be used in unpacking
the mechanism so that the small me-
chanical parts will not be damaged or
broken during the unpacking. All of
the excelsior and dirt should be blown
or cleaned from all the operaling part$:
A careful inspection should be mad
to see that none of the parts are brok
during shipment, and that all
tails arc in good operating coné

Handling
It is nccessary to give prope

cration to the method o i
lifting the mechands
Considerable da;
the mechanisn
paired, by in
attempt to li
attachments or le or to move the
attachments around by the coil leads.
Always take hold of the frame, which is
designed to witlistand handling.

STALLATION

n mounting mechanisms and breakers
ge » be certain that they were
built on the same stock order or that

ration im-
Do not
its

for

the mechanisms werc 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 togcther 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 mechanis
will operate the breaker properly.
necessary, however, departure
made from such drawings with r
to the erection of the mechani
and possibly in their loca
such changes are made,
made with a full unders
operating requirements
as regards direction _of
of travel, additio
quired for addi

distance
leration re-
¢, elc.

Fig. 3 sl e al rement of an
“p-22 @ framec breaker with
the ““S! ¢ ic mechanism mounted
on eithe al pipe frame. When
wall mq he pipe mounting brack-
t ar ings are omitted. To

echanism and breaker a
standard pipe with a 34"
pipe thread 234’ lg. on one end
tapered pipe thrcad on other
1s required. The pipe should be
cut“414” shorter than the distance be-
veen fulcrum points. Fig. 3 also
shows the arrangement of mechanism
when mounted on the floor, in which
case the opecraling pipe is connected
to the back end of the mechanism lever
and pushes upward to close the breaker.
For this arrangement a special pin,
provided with spacers to locate the rod
cnd 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 betwecen
the mechanism and breaker.
The operating mechanism is ordinarily
installed last. Heavy pulls are exerted
by the electric operating mechanism.

3

L 4

-cly fastened

It is essential that i

spect Lo the
oid friction duc

into the floor or wall
stened by means of bolts,

nism after it has been operated.

uch construction is not used, the
echanism may be mounted on channel
r angle iron which is securely bolted
and grouted into the floor. If the mech-
anism is mounted on pipe or structural
stecl 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 rod or con-
nection between the electric mechanism
and breaker unit closing lever should be
such that when the breaker is closed
electrically, there will Le a clearance
of approximately %’ 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 down by hand so as to
obtain greater than 1%’ clearance.
When this condition is fulfilled, the
breaker unit closing lever stop pin will
be approximately 14" away from the
end of the slot in the breaker frame.
Always operatc the breaker by hand
before closing electrically to make surc
that all parts are rigidly assembled and
arc in proper operating condition.
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F1G. 3-—ARRANGEMENT OF COMMONERAME BREAKERS wITH ELECTRIC MECHANISM

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 batteFfpallowance
should be made for the yoltage drop
between the batterypandithe erminals
on the operatifig coiliylf the proper
allowance is 1ot made for’this drop it
is difficult to'make thedbreaker 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 golts unless otherwise specified.

DESCRIPTION

This méchanism is mechanically trip
freémathany point of the stroke, so that
1t is impossible to hold the breaker closed

if anfoverload“or short-circuit exists on
the Tiné. The trip free feature is ob-
t@ified \by’ means of a full automatic
latch ¢connecting between the mechanism
leverand 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 1is 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

1"

mately %’ 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
istransmitted through the full automatic
fatch toggle to the full automatic latch,
and thus disengages the breaker lever
from the mechanism lever. The breaker
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Westinghouse 1'vpe SA-2 Solenoid Operating Mechanism

RENEWAL PARTS DATA

Type SA-2 Solenoid-Operated Mechanism
For Oil Circuit-Breakers

Style No. 504590, A, B, C, D, E Style No. 693430, A ¥
Style No. 693429, A, B, C, D Style No. 431, A, B, C

The following is a list of the Renewal Parts and the quantities of each that we recommend sh
of this apparatus to minimize interrupted operation caused by breakdowns. The parts recommen
to wear in normal operation or those subject to damage or breakage due to possible abnormal condltxons
Parts is given only as a guide. ~When continuous operation is a primary consideration, additi
downs is desirable. Under such conditions more renewal parts should be carried, the amount/de
of the service and the time required to secure renewals.

d by the user
most subject
s list of Renewal
nce against shut-
upon the severity

(For Illustration of Parts, See Figure 2)

Style No.

\

Recommended ‘
Name of Part i for Stock ’ of Part

} \
| ‘ | (504 590
Mechanism Complete. . ... o i [ 0 0 ‘J‘ gg; 3%3
\ \ L 693 431
Breaker Lever. .. .. ... ... ... 0 ‘ 0 " 551 150
Breaker Lever Accelerating Spring.............. .. ... ..., 0 1 686 019
Mechanism Lever. ... o o o o 0 0 . 551 151
Mechanism Lever Retrieving Spring 0 1 ‘ 825 643
NMoving Core. ... v o | 0 0 . 551 155
Moving Core Eve Bolt. .. ... . ... ... ... ... . 0 ] 0 | 729 277
Stationary Core. ... ... V. 0 0 | S04 594
Tripping Lever. ... ... ... o 0 ‘ 0 551 154
Tripping Lever Link. . ....... ... ... ... 0 0 | 551 157
Tripping Lever Spring........ ... ... ... N 0 ‘ 1 | 462 895
Toggle Lever. ...........................% o ‘ 0 ‘ 0 | 551 147
Toggle Lever Link. .. .......... ...... ...... 0 0 | 551 179
Tripping and Toggle Lever Link Pin ~ 0 0 ‘ 63 585
Main Latch....ooo o oo o o oo 0 0 537 930
Main LatchPin. .. ... ... ... ... | 0 0 | 63 601
NMain Latch Spring. ... ..., ! 0 1 | 676 793
Full Automatic Latch. . ... ... .. ‘ 0 0 ‘ 537 899
Full Automatic Latch Roller. . J 0 | 0 L 317 570
Full Automatic Latch Lockout 0 ‘ 1 ‘ 686 017
Tripping Link. ... . ... ..., ] 0 i 0 . 551 158
Auxiliary Switch. . ........... o L0 | o402 301
Shunt Trip Coil—125 Volt 1 i 1 | 476 676
*Closing Ceil— 125 Volts-— 1) | 0 | 1 393 409

I Closing Coil. . . | 0 ‘ 1 }

i Overload I‘rlp Coil. 0 i 0 |

1 Undervoltage Trip Coil. ‘ 1

* Uscd on]\ on S¥ 6934
T When ordering, spec
Parts indented ar

0 and 6‘)343[
cation number stamped on coil.
the part under which they are indented.

ORDERING INSTRUCTIONS

When order1 ewal Parts, always specify the name of the part wanted as shown on the illustrations in this Instruction
Book, giving Shop er Number, and the type of mechanism, as shown on the nameplate.  For example:

One Tripping Lever, for Type SA-2 Solenoid Operated Mechanism, Style No. 504590, shown in Instruction Book 5279,
Flgure 2.
avoid (gla\ s and misunderstandings, note carefully the following points:

Send all correspondence and orders to the nearest Sales Office of the Company.

state whether shipment is to be made by freight, express or parcel post.  In the absence of instructions, goods will
d at our discretion.  Parcel post shipments will be insured only on request.  All shipments are at purchaser’s risk.
Small orders should be combined so as to amount to a valuc of at least $1.00 net.  Wherce the total of the sale is less
win this, the material will he invoiced at $1.00.
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Under-Voltage Release- Thc under-
voltage release, shown in Fig. §, is a
complete unit which can be mounted
to the electric mechanism by the cus-
tomer.
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 armaturc 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 arm on the under-voltage.

This under-voltage release must

When installing this under-voltage
release, make sure that the under-
voltage armature is retrieved to approxis
mately 35" of the closed position when
the mechanism is open; that the undef-
voltage complelely trips the mechanism
when the voltage falls to within 40yto
60¢;, of normal value on thcgunders
voltage coil. It further adjugtmentdis
necessary in the field, it can be ‘obtained
by the adjusting screw whichpchanges
the pressurc on the under-véltage trip-
ping spring.

The under-volfage releaselactuates the
breaker trip lever ghrough the under-
voltage tripping ‘afm andéwhen mounted
in position this armf should have a
clearance under the mechanism trip
lever of approximately 1¢”.

Auxiliary Switch —Fig. 6 shows the
2 pele, double throw, auxiliary switch
which, 1Sestandard with this mechanism.
Omhedrear of thisauxiliary switch base
ajterminal board is furnished to which
thecustomer should bring all his control

F1c. 6—AUXILIARY SwWITCIE

leads. The mechanism 1$< wited, per
Fig. 7 unless special wiging has, been
called for by the customer, orihe breaker
is part of a complete switéhboarthénuip-

ment which requires speeial wiring.

MAINTENANCE

The following parts sheuld be checked
from timé to time to insure that the
mechandgm remains in the sameoperat-
ing condifion whigh is obtained when
it 1s ingtalled”

1. That the overtravel on the latch
is correct.

2. All bolts, nuts and screws should
be checked to see that they have
not become loose from vibration,
cspecially 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.
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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 the main latch
out of engagement with the mechanism
lever which is rotated to the open posi-
tion by the 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 mechanism lever again comes into
contact with the breaker lever (during
the opening stroke) the snap spring
strikes the breaker lever casting and
rcleases the full automatic latch, which
again cngages with the breaker lever.
The linkage is then rcady for the closing
stroke.

Munting ftofe

rip Kod

5-AMPERE OVERLOAD TRANSFORMER TRIP ATTACHMENT

The tripping lever stop regulates the
engagement of the full automatic latch
with its roller. Raising the stop tends
to disengage the latch and thu§ymake
tripping casier. Lowering the stophin-
creases the engagement of the latchy
and therefore gives greater, réliability.

If the snap spring fails taopengage
properly with the full autematicilatch
toggle, the latch will (returngdo the
closed, or full toggle position. Before
the full automatieflatch “@an engage
with the breaker (lever, \therefore, the
retrieving spring, will lhave to slam the
latch against it§ roller with sufficient
force to “bgeak this toggle. Insofar
as the‘retrieving spring is not designed
for this serwice, #t will fail to pull the
autondatigylatch into engagement with
its roller, and therefore make it im-
pessible \tofopcrate the breaker.

Mechanism

MOUNTING AUXILIARIES

Shunt Trip—The shunt trip devige
should trip the circuit-breakerjat ap-
proximately 709, 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 bréaker trips when the
shunt trip cope ha§ \beén lifted 14"/, then
the moving coréyshoulddiot hit the sta-
tionary core antil“the moving core has
been lifted 4% /4 WLhis means that therc
is 75" overtraivel in the shunt trip mov-
ing core.

S-Ampere | Transformer Trip—Fig. 4.
The {rip, tod on the device should
péassnder the trip lever on the electric
mechanism in such a way that the
cleetric mechanism will be tripped when
thie moving core of the overload device
comes to within ﬁ" 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
closing slam of the electric mechanism.
The clearance between the trip rod on
the overload device and the tripping
lever on the electric mechanism should
be at least 14",

Dash Pot Inverse Time Limit on
Overload Devices—The 5-ampere trans-
former overload devices can be equip-
ped with dash pot timelimit. Complete
instructions for the overload dash pot
are found in Instruction Book 5229.
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