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Westinghouse
Type F-100 Oil Circuit-Breakers

600 Amperes, 7,500 VOItS] 2 or 3 Pole—
1200 Amperes, 7,500 Volts! Single_Throw
2000 Amperes, 7,500 VoltSJ g

INSTRUCTION BOOK

| ST

Frc. 1—Type P-100 @1 CircuIT-BREAKER, 7,508 VoLTs, 608 AMPERES,
SOLENOID @PERATED

Westinghouse Electric Corporation

East Pittsburgh, Pa.

Printed in U.S.A. (Rep. 7-50) Fili LNB. ggsg;)%
iling No. 33~
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43’ Travel up push

Approximate Crass bor set serew stop

Hounting M.z 3 Trevel
Srochet ™ Vol for Aorizental %_k

push

Breaher urit |
clesing lever

Toggle Lever -1

;"8%7 Pi?\/{’;’_ e \.

=l

. Adjust
=7 toggle Y A
to this dim.

when assembhin

fating Link

LiFt Lever

\———— Mainlever

Concdonser
Bushrg

Lift Rod

J

Hain Stationary
Contact 1200
and 2000 Amps.

Statiorory.
Lontact

Hain Moving
Contact/E00
and 2000 Amps.

Moving Contact
Bracket 1200
and 2000 Amps.
Main Moving Con-
tact Springl200
and 2000 Amps.
Hoving Arcing
Contact 1200
and 2000 Amps.

Tenk Liner

Tark —& Al

F16. 2—Cross SecTioN oF Type F-100 O CirCcUIT-BREAKER



VVestinghouse

Type F-100 Oil Circuit-Breakers

600 Amperes, 7,500 Volts l
1200 Amperes, 7,500 Volts [ 2 or 3 Pole—Single Throw
2000 Amperes, 7,500 Volts J

MANUALLY AND ELECTRICALLY OPERATED
(Lift-up, Cell, Frame or Truck Mounted)

oneG . i . .
Stationary Contact Brachet SZua‘!fB ock 4. Whengthe mechanism is mounted
@Qg: o separately from the breaker, con-
-14',‘ - | Stationary Centact nect the breaker and operating
Stationary N :a:wi.' f—é}* Finger mechanism, making sure that full
Arcing T W k ¥ contact is secured and that the
Horn 5 B ";hrr i )! Ty
i 'f-l‘t“j i i:.ﬂi / breaker rests on the bumpers
. L L T when open.
it ; Ll T N Stationary doptaek )
cr r e ;/—q/i}e i Firiges, soring 5. Iixamme the clontactsdand 1note
. ol ; e LI that they are clean and in align-
f Adqjust confact ‘ T , . Y g
| ; ] i ‘ -, .
— TS do this dimension, “ = S ment. Tor adjustment, see Sec-
by ] — et —L tion covering Adjustment.
P i 1 i
— ? — T — 6. Operate the circuit-breaker by
- 1 - 1 o hand several titnes, watching each
; ’ : = ! . : i II ; poleand the operating mechanism
Lo Tl - Lol to be sure that all parts move
[ [ ?———- ) l freely.
Hain Heving Contact-&004. 7. Install connections to the breaker
F1G. 3—De-188 GRID ASSEMBLY, F-100, 600-AMPERr CIREUIT-BREAKER studs.
. 4. . . 8. Insulate the connections with var-
General Descnptlon conducting gases of thfa arc stream 1in nished cambric and non-elastic
The F-100 oil circuit-breaker is a 3- suc_h a manner as to deionize them and webbing in accordance with West-
pole, single throw breaker of non-oil- ¢Xtinguishthe arc. inghouse Standards for the various
throwing design, with all poles contained Shipment operating potentials. See Fig. 6,
in a single tank. The breaker is shipped in the follow- 9 Wi L. q
The breaker may be mounted in cells, ing tanner: 7. when a lver;t” co.rmec:lonfw use} '
H . . remove the pipe plug from the
t.kaS' on stegl or pipe framesor as 1. Breaker and operating mechanism vent opening and connect the vent
lift-up units. It is also adaptablete . pemng
. i . are assembled as a complete switch- ive to this opening. This pipe
wall mounting for horizontal gperatign. ; it with the break ied i PIE p g pip
Electrical operation mav batby sole ng umt wit 1 F’e reaker tied in should be connected to the main
noid when di?‘ect ct rrentyis av)z;ilable the closed position. venting header pipe, or sutside
by solenoid bl IR I & It 2. For remote control, the breaker thecell ortruck in which thebreak-
Ol‘t.) SO eﬂ01t plug 'lecblox Yvr]‘enba e}z‘ and operating mechanism will be er is mounted. It should be so
nating-current 15 QVIRQD gl Dreax- crated separately. arranged that it will be impossible
er may also be gperated®manually. i .
o ) ) . . Installation for rain or condensation to enter
This breakef'is egttipped with De-ion the piping. The piping should
Grid c<.)ntacts. Fig. 3-. The arc 1n- L. /':‘%Ltacil th: breal;ertto th;e:upport- also be free of any pockets which
terf‘uptlon takes ‘placé in the De-ion ltllig Sll‘UC ure, Drs lma llﬂg sure would retard the drainage of any
Gl‘ld. chambers' supp?orted f'rom the hat the structure is level. ) oil that might be discharged, back
terminals. This device consists of a 2. Remove the tank and examine to the circuit-breaker
series of insulating plates having inter- the inside for evidence of moisture
spersed, plates of magnelic material, all and foreign matter. Tlush with 10. With the tank removed, fill it

so disposed and vented that the arc is
movedMaterally into all pockets where
itwaporizes the oil. The resultant gases
are then forced transversely through the

benzine.

3. Remove the wire which holds the
breaker in the closed position and
allow the breaker to open slowly.

3

with oil in accordance with name
plate instructions or if more de-
sirable, the oil can be added
through a filling plug located in



Westinghouse Type F-100 Ol Circuit-Breakers

FiG. 4—DE.108 GRi» CeNTACT ASSEMBLY, TYPrE
F-100, 1200-AMrERE BREAKER

the breaker top after the tank
has been bolted in place. Be sure
to replace the filling plug and to
see that tank is drawn up even
and tight all around, otherwise oil
may leak or be forced out.

11. See that the oil level is at the
proper height as indicated by the
oil gauge. Be sure the plug in the
top of the gauge is removed. If
this plug is not removed the oil
will form an air trap and gauge
will not indicate correctly. Re-
place the plug after securing the
proper oil level.

12. Connect the breaker frame to
ground, The National Electric
Code requires grounding cable
to have one-fifth of the main cir®
cuit capacity, except that it must
never be smaller than Np. 8 and
need not be larger than {Ne. 0,
B. & S. gauge.

13. Check the operation of thebreaker
by operating it electrieally’ in
accordance with the imstructions
covering thegnechanism used.

Adjustments

Breaker { Mechanism>—The toggle
mechanism is mon-reyversible and non-
adjustable. The proper setting is made
at the factory and is such, that with the
breakerin the closed position, there is a
clearance of 7% inch between the op-
erating, lever and the breaker top. The
toggle 18, then 14 inch off center. See
Fig 2.

THeclearance between the stop screws
and the moving crossbar should be ap-

proximately 3% inch. This adjustment
can be made with the breaker in the
closed position. Loosen the nuts and
turn the stop screws until they touch
the crossbar. Then back-off about 4
turn and lock.

CAUTION-—Do not interchange links,
levers or cross bars between breakers
of different ampere capacities as certain
parts are made of non-magnetic ma-
terial. To interchange these parts may
result in excessive heating.

The hydraulic bumper action is se-
cured by reaction of the moving cross
bar on the guide rods. This action is
non-adjustable and requires no atten-
tion. Do not operate the breaker ex-
cessively without oil.

Contacts—The contact arrangemenft
for 6#8-ampere capacity breaker is shown
in Figs. 2, 3and S. The contacts‘argmnon-
adjustable and are set properly ‘at ‘the
factory. The distance between top of
the De-ion grid top plate and thestop
of the moving contact“Hbuldibe 15§
inches with breaker cleseddy, This di-
mension is only for new parts’ Some
allowance must of course be made when
the contacts burn.

Lo

When fitting new stationary contaet
fingers theadjustmentshould be so'made
that the distance between the fingers 18
15 inch. See Fig. 3. The fingers should
also be adjusted symmetrically with
respect to the slot in the grids.

The auxiliary contacts of the 4200 and
2000 ampere movingeentact (Figs. 2 and
4) are adjustable by turfiing the bracket
up or down ompthedift rod. With the
breaker in the clogsed “position the dis-
tance between the contact cross bar and
cross bar bracket should be # inch. It
is impogtant (that this dimension be
maintained.

These, contacts make silver to silver
comtact and’it is unnecessary to use an
abrasiveyto keep them bright. In fitting
new, contacts it is unnecessary that per-
fect line contact be obtained. With the
soft material (silver) good contact is
obtained after a few operations. If it
1s necessary to renew the silver surfaces,
return the parts to the factory as the
blocks of silver are put on with special
solder.

The moving contacts are tipped with
a special arc-resisting tungsten alloy
to ensure long life. This can only be

replaced at the factory.

Fi1G. 5—Type F-100, §00-AMPERE 7,500-VeLT, HanD-OprERATED OIL CIrCUIT-
BREAKER, TANK REMOVED SHOWING "DE-18N GRID" CONTACTS

4

s

R



Westinghouse Type F-100 Oil Circuit-Breakers

De-ion Grid Stacks—It is important
that the arrangement of the plates in
the De-ion grids be correct. Should it
benecessary to renew parts of the stacks,
it is recommended that they be returned
to the factory for repair or completely
new assembled stacks supplied.

Connections to Operating Mechan-
isms—When the breaker unit and its
operating mechanism are shipped sep-
arately, it is important that the op-
erating rod between the two units be
properly adjusted. The adjustment
should be mmade, so that there is a full
# incli clearance between the operating
lever and the breaker top, when the
breaker is fully closed and latched. See
Fig. 2.

The adjustment should also be made,
so that the opening shock is absorbed
on the bumpers and not on the operating
mechanism.

Terminal Bushing—The surface of
the bushing insulation should be smooth
and well varnished. If the varnished
surface is damaged or questionable, it
should be smoothed off with fine sand
paper and revarnished with three coats
of good quality, clear, air drying Spar
varnish. Each coat should be allowed
to dry for 24 hours.

Maintenance
Points to be Observed in Maintenance

1. Before making any adjustments
to oil circuit-breakers, make sure
that all lines leading to them are
electrically dead.

2. Be sure that the breaker frame
is grounded.

3. Do not operate the breaker ex!

i

First Layer
Bltt-lapped
Cotton Fape

Sk

Layers of Half-idppéd
JIffC,'Tap (See z"a/g?é‘)

el i

cessively by the operating mech-
anism when the oil tanks are
removed,

4, Examine all contacts frequently,
especially after severe short-cir-
cuits. See that the contacts are
aligned properly.

S. After making any adjustments,
operate the apparatus carefully
by hand to make sure that it op-
erates smoothly and correctly.

6. When testing, coat the contacts
with a thin film of vaseline.

7. Inspect the oil regularly and after
severe short-circuits. If it shows
signs of moisture, carbonization
or dirt, filter and retest it, before
replacing it in service. See that
the oil level in the tanks is main-
tained at the proper height,

8. Remove all oil and thoreughly
clean the tanks, tank liner,Jlift
rod, terminal bushings, etcy at
least once a year.

9. Occasionally inspect andyptigliten
clamping nuts around the btshing
on top of the breakKer.

10. Arrange for regulaninspection Lo
see that the apparatus is in ad-
justment as éxplained,

Insulatingg@il~-Dig¢lectric tests of the

oil should e made every three months,
to show ‘that it 1s reasonably good for
circuit‘breaker,work. Samples should
not be takeén untit the oil has remained
undist@irbed for at least four hours.
In testing fowp indication of water, take
the sample from the bottom through the
tank drain. If for indication of carbon,
and after a heavy short-circuit, take the
sample from the surface of the oil.

LAYERS OF
VARNISHE®
SERVICE CAMBRIC
Vours TapPE
2500 4
4000 5
4500 6
6600 7
7500 8
15000 13

Wrap the conductor with buti-lapmed layer of

_ Finishiag Layér
HalF-1appedCotbon Tape

[ |

Cord or Sew ends of
taping for permanent
fastening. Tape with
frietion tape for
temporary fastening

#.007 white cotton tape and cover with one coat
of No. 9 insulating varnish (Westinghouse Cata-
log No. 31l1.) Then wrap with half-lapped
layers of 7.010 varnished cambric tape (Westing-
house No. 1225 Tan Treated Cloth) applying as
many layers as given in the above table. Apply
a coat of No. 9 insulating varnish (Westinghouse
No. 311) between layers. Tape sver the cam-
bric with one layer of 7,007 cotton tape and wrap
the ends with cord te keep them in place. Finish
with two coats ef M-1736 black insulating var-
nish (Westinghouse Catalog No. 414.)

F1G6. 6—~INSTRUCTIONS FOR TAPING CONNECTI®NS

Care of Circuit-Breaker Oil— The care
of the insulating oil in circuit-breakers
is of the utmost importance in, their
successful operation. Contaminationiby
dirt, moisture, metallic particles, lint,
etc., all reduce the dielectric strength,
upon which the operation and“current
interrupting abilityg®largely depend.
Consequently, the mosteareful attention
should be givenite keeping the oil clean,
not only in filing“the tanks originally
but in later gmaintenance or other work
on the breakefs which might involve
opening the tanks.

Only the highest grade, suchas Wemco
“C" oregher approved oil should be used
ingh@&breakers. The oil should be new
or at leasp thoroughly reconditioned by
means of a filter press or centrifuge. In
any case, before using, it should be given
a di€lectric test which should show a
minimum of 22,000 volts (preferably
25,000 to 30,000)measured between 1-inch
diameter discs spaced .1 inch apart.

Before filling, the tanks should be
thoroughly cleaned and flushed out
with insulating oil. The same treatment
should be given the inside of the top of
the breaker and the operating linkage
and contact system. In doing this, rags
which will leave lint should not be used
as this absorbs and holds moisture.

The same care should be used during
inspection or maintenance work on the
breaker, which should preferably be done
only under favorable weather conditions.
If the oil is to be reconditioned following
operation of the breaker under short-
circuit, thetank, and entireinsideof the
breaker should be cleaned before the oil
is returned to the tank. If the work
merely involves lowering or removal of
the tank, care should be taken to keep
the tank covered until it is replaced so
that dirt, dust metallic particles, etc.,
cannot fall into the oil.

The above precautions may appear
academic to those familiar with the
maintenance and operation of oil circuit-
breakers, but a little more than ordinary
care in oil handling will be well spent in
reliable and dependable operation for
which the breaker is designed and built.

For instructions as to the care and
testing of insulating oil, see Instruction
Book 5336.

Operating Mechanisms—For instruc-
tions covering the SA-3 solenoid mech-
anism, see Instruction Book 5567. For
instructions covering the type CFO
motor mechanism, see Instruction Book
5334. For instructions covering Rectox
unit see Instruction Leaflet 1782.
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FiG. 7—OuUTLINE OF F-100 SoLew0in-OPERATED OiL CIRCUIT- BREAKER,
F1G6. 8—OUTLINE OF F-100 Han®-OPERATED O1L CIRCUIT-BREAKER

DinmeNsIoNs IN INCHE!

Type Kv. Amps. A B C D E* F* H
F-180 7.5 600 8% 1% 1--14 Thds. 27% t4314 5014 137§
F-100 7.5 1200 814 2% 114-12 Thds. 27%% 14344 5014 16 7%
F-100 7.5 2000 7 3% 2-12 Thds, 2714 t4213 47 15

* These dimensions allow one-inchgleatance for removal of tank.

Dimensions are for refetence only. For official dimensions apply to nearest district office.
t Mounting height mijist be'increased to 47 in, if tank is to be removed under solenoid.
® Removable handfelosinglever.

See Figs. 12-13 of Descriptive Data 33-560
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Westinghouse Type F-100 Oil Circuit-Breakers

RENEWAL PARTS DATA
Recommended Stock of Renewal Parts
TYPE F-100 OIL CIRCUIT-BREAKER

600 or 1200 Amperes—7,500 Volts; 2000 Amperes—7500 Volts; 2 or 3-Pole; Single Throw
FOR ILLUSTRATION OF PARTS SEE FIGURES 2 AND 3

The following is a list of the Renewal Parts and the quantities of each that we recommend should be stécked by the user
of this apparatus to minimize interrupted operation caused by breakdowns. The parts recommendedyare those most subject
to wear in normal operation or those subject to damage or breakage due to possible abnormal conditiens. “WLhis list of Renewal
Parts is given only as a guide. When continuous operation is a primary consideration, additignal/iisurance 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 reguired to secure renewals,

Breakers in use up to and including........................... 1 5 1
Style No.

Description of Part No. Req. Refgﬁ"é’t‘:“}fed No. Req. Recf:g:ng:::ged

Breaker Complete. . .. ovveuneurtiinonieaeenariearneennonann
Breaker Unit Complet

1

1

2
xMoving Contact Guide. 2
xMoving Centact Complete 2
xAccelerating Spring...... 2
Lift Red— 600 Amperes. . 2
Lift Red—1200 Amperes 2
Lift Rod—2000 Amperes 2
Moving Main Contact— 600 Amperes............. 2
Meving Main Centact-—1200 Amperes............. 4
Moving Main Centact—2000 Amperes............. 4
Moving Main Contact Spring—1200/2000 Amperes. 8
Meving Arcing Centact—1200/2000 Amperes. ... .. 2
Moving Centact Bracket—1200 Amperes.........d 2
Moving Centact Bracket—2000 Amperes........4.. 2
Stationary Contact Complete......ovcveveneen... .4 K, . 4
Condenser Bushing—600 Amperes, Standard. ...} 4
Condenser Bushing—600 Amperes, Lift-Up. .4a.. ..~ 4
4

4

4

4

4

4

4

8

8

4

4

4

1

1

1

3

1

Condenser Bushing—1200 Amperes, Standard. ", .
Condenser Bushing—1200 Amperes, Lift-Up....." oo
Condenser Bushing—2000 Amperes, Standardg. .. .
Condenser Bushing—2000 Amperes, Lift-Upf{.
Stationary Centact ....................k:
De-ion Grid Stack—600/1200 Ampere
De-ton Grid Stack—2000 Amperes
Stationary Contact Finger.......
Stationary Contact Finger Spring..
Stationary Arcing Hern...... ... .\ . ...
Statienary Main Contact—1200 Amperes. v
Stationary Main Centact—2000 Amperes. ...

Tank Complete—600/1200 Amperes... .. .. .

Tank Complete—2000 Amperes.. . . ooeos@e e vann -
@il Gauge. ............ R
Tank Tdner,........ .. 0000 .0

O 1 0 O U

—
SO OCCCOCOONOOOOOOTOoOCOCOOO0OOCO0OCO00C0OCC

~
O COONNNEEBRNNONNRNNNNCOCO=imNN — = e mO0000

W= = QA ANNO OO LW UN DD WL WU WNN -

CmQO O=OOCONNEARANNONNNNNNNOOO—PRNN-=~=—=0000J

xtClosing Coil. .. .ovveiennnnny, " ST
xtTrip Coil. . oot b e 1
xType CF-O Motor Operated Mechamsm. .................. 1

stRectox Unit....o..... 0. 0 ol s 1

———
o=

@ OO0 OCOCCOOR=XOOCOOOOCOOOOOO—~OoLo0O00oPocoloC

xNot listed en iiluStrations, .
tWhen ordering, spegify identification numer stamped on Part.
Parts indented are incladed 1n'the part under which they are indented.

ORDERING INSTRUCTIONS

When orderinng Regewal Parts, always specify the name of the part wanted as shown on the illustrations in this Instruction
Book, giving Shopl@rder Number, and the type of Circuit-Breaker as shown on the name plate. For Example:

One Moving or Stationary Contact Complete, 600 Amperes, for Type F-100 Circuit-Breaker, S.O. 5-F-161 shown in
Instruction Book 5655D, Figure 2.

To avoid delays and misunderstandings, 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 amount to a value ot 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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Westinghouse
Type F-100 Oil Circuit-Breakers

600 Amperes, 15,000 Voltsl 2 or 3 Pile—
1200 Amperes, 15,000 Volts ' & O3 S5 7=
2000 Amperes, 7,500 Volts J ingle, I'irow
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Frg. 1—Tyre F-100 @11 Circurr-BREAKER, 15,000 VoLTs, 600 AMPERES,
SeLeN®IiD OPERATER

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.
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43’ Frave! up push

7655 bar set szrew Stp

~

¢ /
Hounting 237 /
'3 frovel Cros,
brachet V\FL*!/-O! harizontal L« gg,s
push 2 ;

Brecker unit |
clasing lever |

Toggle Lever -} - =i ] L
\\ - S = (U
Togglelever | R L
Lirks i \ ) N

———/adling Link

Adjust
L toggle A

~4" o this dim.

when assemblingi

Condenser N
Busking

Life Rod —

Stationory

Lift Lever

Hain Lever

Main Stationary
Contact 1200

Cantact

ana 2000 Amps.

Hain Moving
Contact 1200
and 2000Amps.

U Moving Contact

Bracket 1200
and 2000 Amgs.

Main Hoving Con-
tact Spring 1200
and 2900 Amps.

Moving Arcing

U I . (Contact 1200
| land 2000 Amps.

Fic. 2—Cress SecrioNy ofF Type F-100 O CirculT-BREAKER

Contact 1200
and 2000 Amps.



Westinghouse

Type F-100 Oil Circuit-Breakers

600 Amperes, 15,000 Volts |
1200 Amperes, 15,000 Volts '( 2 or 3 Pole—Single Throw
2000 Amperes, 7,500 Volts J

MANUALLY AND ELECTRICALLY OPERATED

(Lift-up, Cell, Frame or Truck Mounted)

Stationary Contact Brachet

Stationary

Stud Biock

Statronary Contact
Finger

Arcing

H

L

H Adjusé contact
I fo this dimension.

Stationariicontast
fitgat spring

De-ion GrighStach
/

Hain Moving Contact-600A.

F1G. 3—DEe-1ex Grip AsSEMBLY, F-100, 600-AMPERE CIRCUIT-BREAKER

General Description

The F-100 oil circuit-breaker is a 3-
pole, single throw breaker of non-oil-
throwing design, with all poles contained
in a single tank.

The breaker may be meunted in cells;
trucks, on steel or pipe frames of as
lift-up units. [t is also adaptable to
wall mounting for horizontal operation.

Electrical operation may be by sele-
noid when direct-current is\\available
or by solenoid plus Rectoxywhen'alter-
nating-current is ayailable. THe, break-
er may also be opérated manually.

This breaker is equipped #vith De-ion
Grid contacts. Fig. 3.9 The arc in-
terruption takes place in the De-ion
Grid chambers supported from the
terminals. , This dévice consists of a
series of insulating plates having inter-
spersed{plates\of magnetic material, all
so disposed and vented that the arc is
moved laterally into all pockets where
it vaporizes the oil. The resultant gases
are then)forced transversely through the

condufting gasés of the arc stream in
such(@a manger as to deionize them and
extinguishgthe arc.
Shipment
The breaker is shipped in the follow-
ing manner:
1. Breaker and operating mechanism
areassembled as a completeswitch-

ing unit with the breaker tied in
the closed position.

(3=}

. For remote control, the breaker
and operating mechanism will be
crated separately.

Installation

1. Attach thebreaker to the support-
ing structure, first making sure
that the structure is level.

2. Remove the tank and examine
the inside for evidence of moisture
and foreign matter. Flush with
benzine,

3. Remove the wire which holds the
breaker in the closed position and
allow the breaker to open slowly.

3

4

[#4]

10.

When the mechanism is mounted
separately from the breaker, con-
nect the breaker and operating
mechanism, making sure that full
contact is secured and that the
breaker rests on the bumpers
when open.

. Examine the contacts and note

that they are clean and in align-
ment. For adjustment, see Sec-
tion covering Adjustment.

. @perate the circuit-breaker by

hand several times, watching each
pole and the operating mechanism
to be sure that all parts move
freely.

. Install connections to the breaker

studs.

. Insulate the connections with var-

nished cambric and non-elastic
webbing in accordance with West-
inghouse Standards for the various
operating potentials, See Fig. 6.

. When a vent connection is used,

remove the 1” pipe plug from the
vent opening and connect the vent
pipe to this opening. This pipe
should be connected to the main
venting header pipe, or outside
the cell or truck in which the break-
er is mounted. It sheuld be so
arranged that it will be impossible
for rain or condensation to enter
the piping. The piping should
also be free of any pockets which
would retard the drainage of any
oil that might be discharged, back
to the circuit-breaker.

With the tank removed, fill it
with oil in accordance with name
plate instructions or if more de-
sirable, the oil can be added
through a filling plug located in
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Fi1G. 4—DEe-108 Grip CONTACT ASSEMBLY, TYPE
F-100, 1200-AMPERE BREAKER

the breaker top after the tank
has been bolted in place. Be sure
to replace the filling plug and to
see that tank is drawn up even
and tight all around, otherwise oil
may leak or be forced out.

11. See that the oil level is at the
proper height as indicated by the
oil gauge. Be sure the plug in the
top of the gauge is removed. If
this plug is not removed the oil
will form an air trap and gauge
will not indicate correctly. Re-
place the plug after securing the
proper oil level.

12. Connect the breaker frame to
ground. The National Electri¢
Code requires grounding @cable
to have one-fifth of the main, ¢ir-
cuit capacity, except that itmust
never be smaller thanNeo. Stand
need not be larger thanQiNo. 8]
B. & S. gauge.

13. Check the operation of the breaker
by operating itgmelectrieally in
accordance with tlie dnstructions
covering the meghanism used.

Adjustments

Breaker() Mechanism—The toggle
mechanism 1S{mon4eversible and non-
adjustable. The'proper setting is made
at the factory and is such, that with the
breaker in the closed position, there is a
clearance of % inch between the op-
erating lever and the breaker top. The
togglehis then 14 inch off center. See
g, 2.

The clearance between the stop screws
and the moving crossbar should be ap-

proximately #% inch. This adjustment
can be made with the breaker in the
closed position. Loosen the nuts and
turn the stop screws until they touch
the crossbar. Then back-off about 13
turn and lock.

CAUTION--Do not interchange links,
levers or cross bars between breakers
of different ampere capacities as certain
parts are made of non-magnetic ma-
terial. To interchange these parts may
result in excessive heating.

The hydraulic bumper action is se-
cured by reaction of the moving cross
bar on the guide rods. This action is
non-adjustable and requires no atten-
tion. Do not operate the breaker ex-
cessively without oil.

Contacts—The contact arrangemient
for 600-ampere capacity breaker is shown
in Figs. 2, 3 and 5. The contactsase non-
adjustable and are set properly, atjthe
factory. The distance{bétween top of
the De-ion grid top platefand the top
of the moving contact should,be 193
inches with breakergelosed. o This di-
mension is only foffmew parts. Some
allowance must ofseoursejbe made when
the contacts bugn.

When fitting new stationary_contact
fingersthe adjustment should pe so made
that the distance between the\fingers is
15 inch. See Fig. 3. The fingersishould
also be adjusted symmetrically with
respect to the slot in the grids.

The auziliary contacts of the 1200 and
2000 ampere movifig contact {(Figs. 2 and
4) are adjustable bysturhing the bracket
up or down‘en the liff rod. With the
breaker in_the“¢lesed position the dis-
tance beteenjthe contact cross bar and
cross bar bracket'should be 5 inch. It
is importantgthat this dimension be
maintainegd.

These contacts make silver to silver
contact'and it is unnecessary to use an
abrasiye to keep them bright. In fitting
niew contacts it is unnecessary that per-
fect'line contact be obtained. With the
soft material (silver) good contact is
obtained after a few operations. If it
is necessary to renew the silver surfaces,
return the parts to the factory as the
blocks of silver are put on with special
solder.

The moving contacts are tipped with
a special arc-resisting tungsten alloy
to ensure long life. This can only be
replaced at the factory.

", 5--Tvpr F-108, €00-AMPERE, 15,000-VeLT, Hans-OreEratED O1L CiRCUIT-
BreakiR. TANK REMOVED SHOWING ''DE-10ON GrIp' CONTACTS

4
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Westinghouse Type F-100 Oil Circuit-Breakers

De-ion Grid Stacks—It is important
that the arrangement of the plates in
the De-ion grids be correct. Should it
be necessary to renew parts of the stacks,
it isrecommended that they be returned
to the factory for repair or completely
new assembled stacks supplied.

Connections to Operating Mechan-
isms—When the breaker unit and its
operating mechanism are shipped sep-
arately, it is important that the op-
erating rod between the two units be
properly adjusted. The adjustment
should be made, so that there is a full
{% inch clearance between the operating
lever and the breaker top, when the
breaker is fully closed and latched. See
Fig. 2.

The adjustment should also be made,
so that the opening shock is absorbed
on the bumpers and not on the operating
mechanism.

Terminal Bushing—The surface of
the bushing insulation should be stnooth
and well varnished. If the varnished
surface is damaged or questionable, it
should be smoothed off with fine sand
paper and revarnished with three coats
of good quality, clear, air drying Spar
varnish. Each coat should be allowed
to dry for 24 hours.

Maintenance
Points to be Observed in Maintenance
1. Before making any adjustments
to oil circuit-breakers, make sure
that all lines leading to them are
electrically dead.
2. Be sure that the breaker frame
is grounded.
. Do not operate the breaker( ex-

/s

First Layer
Butt-lapped
Cotton Tape

QUL

Layers of Half-lapp éd
V.C. Tap (SeeNéq b/E)

7]

j<3

cessively by the operating mech-

anism when the oil tanks are

removed.

4. Examine all contacts frequently,
especially after severe short-cir-
cuits. See that the contacts are
aligned properly.

. After making any adjustments,
operate the apparatus carefully
by hand to make sure that it op-
erates smoothly and correctly.

6. When testing, coat the contacts
with a thin film of vaseline.

. Inspect the oil regularly and after
severe short-circuits. If it shows
signs of moisture, carbonization
or dirt, filter and retest it, before
replacing it in service. See that
the oil level in the tanks is majn-
tained at the proper height.

8. Remove all oil and thereughly
clean the tanks, tank liner, lift
rod, terminal bushings;, etcy, at
least once a year.

9. Occasionally inspeet, andWighten
clamping nuts ar@und“thesbushing
on top of the breaker.

10. Arrange fc uregulariinspection 1o
see that the appasatus is in ad-
justment, as explained.

Insulating Oil—Dielectric tests of the
oil shofild,bemade every three months,
to show that it is reasonably good for
circuit-breakerdwork. Samples should
not beytakenmpuntil the oil has remained
undisturbed, for at least four hours.
In testing for indication of water, take
the sample from the bottom through the
tank drain. If for indication of carbon,
andrfafter a heavy short-circuit, take the
sample from the surface of the oil.

wm
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LAYERS oF
VARNISHED
SERVICE CAMBRIC
Vours Tare
2500 4
4000 5
4500 6
6600 7
7500 8
15000 13

Wrap the conductor with butt-lapped layer of

finishingdayer
Half-lapped Cotton Tape

G

Cord or Sew ends of
taping For permanent
Fastening.Jape with
friction tape For
temporary fastening

».007 white cetton tape and cover with one coat
of No. 9 insulating varnish (Westinghouse Cata-
log No. 311,) Then wrap with half-lapped
layers of “.010 varnished cambric tape (Westing-
house No. 1225 Tan Treated Cloth) applying as
many layers as given in the above table. Apply
a ceat of No. ® insulating varnish (Westinghouse
No. 311) between layers. Tape over the cam-
bric with one layer of ”.007 cotton tape and wrap
the ends with cord to keep them in place. Finish
with two coats of M-1736 black insulating var-
nish (Westinghouse Catalog No. 414.)

F1G. 6—INSTRUCTI®ONS FOR TaAPING CONNECTIONS

Care of Circuit-Breaker Oil-4The care
of the insulating oil in circuit=breakers
is of the utmost importance inmtheir
successful operation. Contamination by
dirt, moisture, metallic particles, lint,
etc., all reduce the dielectrié¥strength,
upon which the operation and current
interrupting _ abilitygflargely depend.
Consequentlyithe most gareful attention
should be given t@keeping the oil clean,
not only it filing the tanks originally
but in later mainténance or other work
on the@breakers’ which might involve
opening the, tanks.

Onlythe mghest grade, such as Wemco
‘@ or other approved oil should be used
in the'breakers. The oil should be new
orpat least thoroughly reconditioned by
means of a filter press or centrifuge. In
any case, before using, it should be given
d dielectric test which should show a
minimum of 22,000 volts (preferably
25,000to 30,000)measured between 1-inch
diameter discs spaced .1 inch apart.

Before filling, the tanks should be
thoroughly cleaned and flushed out
with insulating oil. The same treatment
should be given the inside of the top of
the breaker and the operating linkage
and contact system. In doing this, rags
which will leave lint should not be used
as this absorbs and holds moisture.

The same care should be used during
inspection or maintenance work on the
breaker, which should preferably be done
only under favorable weather conditions.
If the oil is to be reconditioned following
operation of the breaker under short-
circuit, the tank, and entireinside of the
breaker should be cleaned before the oil
is returned to the tank. If the work
merely involves lowering or removal of
the tank, care should be taken to keep
the tank covered until it is replaced so
that dirt, dust metallic particles, etc.,
cannot fall into the oil.

The above precautions may appear
academic to those familiar with the
maintenance and operation of oil circuit-
breakers, but a little more than ordinary
care in oil handling will be well spent in
reliable and dependable operation for
which the breaker is designed and built.

For instructions as to the care and
testing of insulating oil, see Instruction
Book 5336.

Operating Mechanisms-—Fer instruc-
tions covering the SA-3 solenoid mech-
anism, see Instruction Book 5567. For
instructions covering the type CFO
motor mechanism, see Instruction Book
5334. For instructions covering Rectox
unit see Instruction Leaflet 1782.
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Type Kv.
F-100 15.0
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F16. 8—OutLiNg OF F-100 HAND-OPERATED O11. CIRCUIT-BREAKER.

——DIMENSIONS IN INCHES ———— e

A

8%

8
7

@

-
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anoI\)
SR

* These dimensiens allow one-ingh cle@rance for remeval of tank.
For efficial dimensiens apply te nearest district effice.
t Mounting height must belincreased #6047 in. if tank is to be remeved under seleneid.

® Removable hand cldsing lever,

Dimensiens are for refefence onlyd

See Figs. 12-13 of Descriptive Data 33-560.
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Westinghouse Type F-100 Oul Circuii-Breakers

RENEWAL PARTS DATA
Recommended Stock of Renewal Parts
TYPE F-100 OIL CIRCUIT-BREAKER

600 or 1200 Amperes—15,000 Volts; 2000 Amperes—7500 Volts; 2 or 3-Pole; Single Throw
FOR ILLUSTRATION OF PARTS SEE FIGURES 2 AND 3

The following is a list of the Renewal Parts and the quantities of each that we recommend should be stbcked®by the user
of this apparatus to minimize interrupted operation caused by breakdowns. The parts recommended are these most subject
to wear in normal operation or those subject to damage or breakage due to possible abnormal conditions. This Iist of Renewal
Parts is given only as a guide. When continuous operation is a primary consideration, additionalfinstirance’ 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.

2-POLE 3-POLE
Breakers in use uptoandincluding.................ooi i 1 3 1 v
Style No.
Description of Part No. Req. Retf:g;n 5?23;113 ed No. Req, Re?{,’:" ertxggg ed

Breaker Complete. . ..o ottt i 1 0 0 1 0 0 . .
Breaker Unit Complete. . 1 0 0 1 Q 0 ...
xBumper.......... ... i 2 0 0 2 0 0 834 221
xMoving Contact Guide............coiiiiiiiiia., 2 0 0 2 0 0 834 219
xMoving Contact Complete.. 2 0 0 3 0 0o I ...,
xAccelerating Spring...... 2 0 i 2 0 1 809 985
Lift Rod— 600 Amperes. . 2 0. 1 3 0 1 850 329
Lift Rod-—1200 Amperes. . 2 0 1 3 0 1 850 331
Lift Rod—2000 Amperes 2 0 1 3 0 1 850 335
Moving Main Contact— 600 Amperes.. 2 0 1 3 0 1 850 330
Moving Main Contact—1200 Amperes. . 4 0 2 6 0 2 850 333
Moving Main Contact—2000 Amperes 4 0 2 6 0 2 850 337
Moving Main Contact Spring—1200/2000 Amperes. . 8 1 4 12 1 4 841 729
Moving Arcing Contact—1200/2000 Amperes...... . 2 0 1 3 0 1 850 334
Moving Contact Bracket—1200 Amperes........... 2 0 0 . 3 0 0 881 670
Moving Contact Bracket—2000 Amperes........... 2 0 0 3 0 0 850 336
Stationary Contact Complete........co.cvuiiinennnn. ., 4 0 0 6 0 0 | ...,
Condenser Bushing—600 Amperes, Standard....... 4 0 2 6 0 2 1123 912
Condenser Bushing—600 Amperes, Lift-Up...... 4. 4 0 2 6 0 2 841 629
Condenser Bushing—1200 Amperes, Standard.... 4 0 2 6 0 2 1123 810
Condenser Bushing-—1200 Amperes, Lift-Up........ 4 0 2 6 0 2 825 676
Condenser Bushing—2000 Amperes, Standard P 4 0 2 6 0 2 1166 525
Condenser Bushing—2000 Amperes, Lift-Up.... 4 3 4 0 2 6 0 2 841 683
Stationary Contact ........covvivnnvin.o i,y 4 0 0 6 0 0 | ......
De-ion Grid Stack—600/1200 Amperes........5 . 4 0 2 6 0 2 841 775
De-ion Grid Stack—2000 Amperes........c.o....h. 4 0 2 6 0 2 841 779
Stationary Contact Finger............... 40, .. 0 8 8 6 12 12 24 234 159
Stationary Contact Finger Spring........ 0 ..... 4 - 8 1 14 12 1 4 841 6658
Stationary Arcing Horn.....ooocomoevonee o du. 4 4 8 6 6 12 850 328
Stationary Main Contact—1200 Amperes. ... .4, . 4 0 2 6 0 2 850 353
Stationary Main Contact—2000 Ampérés, ... . . 4 0 2 6 0 2 850 338
Tank Complete—600/1200 Amperes....L». . .. 1 0 0 1 0 0 1087 000
Tank Complete—2000 Ampercs ..... 1 0 0 1 0 0 1087 01
Qil Gauge. . 1 0 0 1 0 0 106% 758
Tank Liner ., 3 0 1 3 0 1 850 327
xType SA-3 Solenoid Operated Mechanism 1 0 0 1 0 0 Qese‘;‘ls.?ﬂ

xfClosing Coilu v viiinnneennnn. 1 0 [ 1 [ [} t

xtTrip Coil. . ..o f e o 1 0 1 1 0 1 1

xType CF-O Motor Operated Mechanism 1 0 [ 1 0 4] See 1.B

5334

xtRectox Unit... ..o @l - 00 s 1 0 0 1 0 0 i

xNot listed on illustrations.
+tWhen ordering, specifyidentification numwer stamped on Part.
Parts mdentegare included,in thépart 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 Circuit-Breaker as shown on the name plate. For Example:

One Moving or Stationary Contact Complete, 600 Amperes, for Type F-100 Circuit-Breaker, S.0. 5-F-161 shown in
Instruction Book 5655D, Figure 2.

To ayoid delays and misunderstandings, note carefully the following points:
1ap.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
béshippedat 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 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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@®*WORCESTER, MASS., 32 Southbridge St.

*YORK, PA., 143 So. George St.
*YOUNGSTOWN, OHIO, 25 E. Boardman St.

Box 230

WESTINGHOUSE AGENT JOBBERS
Westinghouse Eleetric Supply Company—Headquarters—150 Varick St., New York, N. Y.

Fully;€quipped sales offices and wnrehouses are maintained at all addresses.

ALBANY, N. Y., 454 No. Pearl St
ALLENTOWN, Pa., 522 Maple St.
ATLANTA, GA., 96®Poplar St4 N. W.
AUGUSTA MA[NE Warer St
BALT[MORE, MD., 40 South, Calvert St.
BANGOR, MAINE, 175 BroadiSt.
BINGHAMTON, N. Y&, 87 Chenango St.
@®BOSTON, MASS., 88Pearl St
BURLINGTON, V.T., 208 Elynn Ave.
BUTTE, MONTANA, 50£ast Broadway
CHARLOTTE, N. C;; 210 East Sixth St.
CHICAGO, ILL., 113 North May St.
CLEVELAND, OHIO, 6545 Carnegie Ave.
COLUMBIA, S. C,, 915 Lady St.
DALLAS, TEXAS, 405 No. Griffin St.
®DAVENPORT. IOWA, 402 E. Fourth St.
DES MOINES, IOWA, 1400 Walnut St.
DETROIT, MICH., 547 Harper Ave.
DULUTH, MINN., 308 W. Michigan St.
EVAANSVILLE, IND., 201 N. W. First St.
FLINT, MICH., 1314 N. Saginaw St.
FORT\WAYNE, IND., 612 S. Harrison St.
FORT . WORTH, TEXAS, 210 Jones St.
GRA%D RAPIDS, MICH., 511 Monroe Ave.

GREENVILLE, S. C., 226 Pendleton St.
HOUSTON, TEXAS, 1903 Ruiz St.

* Sales Office  t Service Shop x Works
@Changed or added since previous issue.
HP DOP, SEP, BA Spl.

# Warehouse

INDIANAPOLIS. IND., 137 S. Pennsv!vania St.

JACKSONVILLE, FLA., 37 South Hoxan St.

LOS ANGELES, CALIF., 905 East Second Sr.

MADISON, WISC., 1022 E. Washingron A ve

MEMPHIS, TENN,, 366 Madison Ave.
®OMIAMI, FLA,, 11 N. E. Sixth St.

M[LWAUKEE WISC., 546 N. Broadway

MINNEAPOLIS, MINN., 215 South Fourth St.

NEWARK, N. ], 49 Liberty St.

NEW HAVEN, CONN.,, 240 Cedar St.

tNEW 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., 104 East State St.
PH[LADELPH[A. PA.. 1101 Race St.
PHOENIX, ARIZONA, 315 West Jackson St.

@PITTSBURGH PA 575 Sixrh Ave

PORTL AND, OREGON, 134 N W. Eighth Ave.
PROVIDENCE R.I., 66 Ship S
RALEIGH, N. C,, 319 W. Martin St.
READING, PA., 619 Spruce St.
RICHMOND, VA., 301 South Fifth St.
ROANOKE VA 726 First St,, S. E.
ROCHESl'é Y., 1048 University Ave.

® First Class Mail Only

§ Merchandising Products Only

ST. LOUIS, MO. 1011 Spruce St.
ST. PAUL, MINN., 145 East Fifth St.
SACRAMENTO, CALIF., 20th and R Sts.
SAI[.T Il.AKE CITY, UTAH, 235 West South
emple S
SAN ANTONIO TEXAS, 1211 E. Houston St
SAN FRANCISCO, CALIF., 260 Fifth Sr.
SEATTLE, WASH.. 558 First Ave., South
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., 115 “A" St.
MPA, FLA., 417 Ellamae St.
@TERRE HAUTE, IND., 234 So. 3rd St.
@®TOLEDO, OH[O 1920 N. Thirteenth St.
TRENTON, N. ], 245 N. Broad St.
TULSA, OKLA 307 East Brady St
UTICA,N. Y., 113 N. Genesee St.
WASHINGTON, D. C., 1216 “K" St.,
WATERLOO, IOWA, 328 Jefferson St.
®OWHEELING, W. VA., 1117 Main St.
WICHITA, KANSAS, 233 So. St. Francis Ave.
OWILLIAMSPORT, PA., 348 W. Fourth St.
WILMINGTOHX, DEL., 216 E. Second St.
WORCESTER, MASS., 24 Southbridge St.

YORK, FA., 143 S. George St.

N.W.

$ Apparatus Products Only
March, 1940

zHeadquarters

?‘&

»





