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Westinghouse Type B.28-BS 0il Circuit Breakers
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Fig. 2 - 2000 Amperes




GENERAL DESCRIPTION: The
cuit-breaker is a 3-pole

single-throw breaker of

with all poles contained

It is designed for a max
vice 1n the 2000-ampere size only.

The breaker may be mounted in cells or trucks,
on steel frames or as lift-up units.

Electrical operation may be by solenocid, when
direct-current is available or by solenoid plus
Rectox when alternating-current is available. The
breaker may also be operated manually.

The breaker is equipped with Type F "De-ion
Gr1d" Contacts, Fig. 4
takes place in the De-ion Grid" chambers sup-
ported from the terminals. This chamber consists
of a series of insulating plates having inter-
spersed plates of magnetic material, all so dis-
rosed and vented that the arc is moved laterally
into o0il pockets where it vaporizes the oil. The
resultant gases are then forced transversely
through the conducting gases of the arc stream
de-ionize them and ex-

in such a manner as to
tinguish the arc.

The Arcing fingers and arcing horn are tipped

Type B-28-BS Oil Circuit Breakers

2000 Amperes—15,000 Volts
Electrically Operated
(Lift-up Cell, Frame or Truck Mounted)

Type B-28-BS o0il cir-
non-oil-throwing design,

in a single round tank.
Imum of 15000-volt ser-

The arc interruption

with a special arc resisting tungsten alloy to

insure long 1life.

BALANCING DEVICE FIG.8 :

Fig. 3 - Type B-28-Bs, 2000-Ampere, 15,000~Volt
Breaker Contact Assembly with "De-ion Grids"

To adjust close the
breaker, and remove the

small cover on the front plate which will permit SHIPMENT: The breaker is shipped in the follow-

access to the adjusting nut, which can be run in ing manner:
or out as required. Running the nut in will raise
the contacts, while backing it off will lower 1. Breaker and operating mechanism are ag-
them. The adjustment should be made so the com- sembled as a complete’ switching unit
plete moving contact assembly will just balance with the breaker tied in the closed
while resting on the bumper. Position.
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Fig. 4 - De-ion Grid and Contact Assembly
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Westinghouse Type B-28-BS Oil Circuit Breakers

$-114 Taper Pipe Threads

Section C-C= JLTSéc[/'on D-D

Fig. 5 - Top and Sectional Views for Type B-28-BS Circult-Breaker

For remote control, the breaker and Op-
erating mechanism will be crated sepa-
rately.

INSTALLATION:

1.

Fig.

Attach the breaker to the
structire, first making sure
structure is level.

supporting
that the

inside
and foreign

Remove the tank and examine the
for evidence of molsture
matter. Filush with benzine.

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

Accelerating
Spring

& - Cross Sectional View of Type B-28-BS

Circuit-Breakers

i | lHlydraulic
] Bumpers

&,

-3

10.

11.

12.

When the mechanism is mounted separately
from the breaker, connect the Dbreaker
and operating mechanism,making sure that
full contact 1s secured and that the
breaker rests on the bumpers when open.

Examine the contacts and note that they
are clean and in alignment. For ad just-
ment, see sectlon covering Adjustment.

Operate 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 varnished
cambric and non-elastlc webbing in ac-
cordance with Westinghouse Standards
for the various operating potentials.
See Fig. 7.

Connect the vent pipe to the top of the
venting valve. This pipe should be con-
nected to the main venting header pipe,
or outside the cell or truck in which
the breaker 1is mounted. It should Dbe
so arranged that 1t will not be possible
for raln or condensation to enter the

piping. The piping should also be free
of any pockets which would retard the
dralnage of any 0il that might be dis-

charged, back to the circuit-breaker.

With the tank removed, £111 it with oll
to within two inches of the top, or if
more desirable, the oil can be added
through the f11lling plug located in the
breaker top after the tank has been
bolted in place, Fig. 2. Be sure and
replace filling plug and see that tank
is drawn up even and tight all around,
otherwise oil may leak or be forced out.

Remove the small plug in the top of the
0il gauge and move the oil float indica-
tor up and down to see that it is free
to move. The red cap at the top of the
float should show in the center of the
glass for the proper oil level.

Connect the breaker frame through one of
the mounting bolts to ground. The Na-
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Lavers of

VARNISHED

S‘IA;RVICE C:}‘MBR!C

OLTS APE

A7 2500 )
First Layer 4000 5
Butt-lapped i ¢
Cotton Tape 7500 8
15000 13

Wrap the conductor with butt-lapped
layer of ',007 white cotton tape and
cover with one coat of No. 9 insulating
varnish (Westinghouse Catalog No. 311).
Then wrap with half-lapped layers of
"".010 varnished cambric tape (Westing-
house No. 1225 Tan Treated Cloth) ap-
plying as many layers as given in the
above table. Apply a coat of No. 9
insulating varnish (Westinghouse No.
311) between layers. Tape over the
cambric with one layer of .007 cotton
tipe and wrap the ends with cord to
keep them in place. Finish with two
coats of M-1736 black insulating varnish
(Westinghouse Catalog No. 414).

CHtHARHAN R

Layers of Half-lapped
V.C Jap (See table)

T

Finishing Layer
HalF-lapped Cotion Tape

(G !

Cord or Sew ends of
taping For permanent
fastening. Tape with
*friction tape for
temporary Fastening

Fig. 7 - Instructions for Taping Connections

tional Electric Code requires grounding
cable to have one-fifth of the main cir-
cult capacity, except that it must never
be smaller than No. 8 and need not be
larger than No. 0.B. & g, gauge .

\

13. Check the operation of the breaker by
operating it electrically in accordance
wilth the instructions covering the mech-
anism used:

ADJUSTMENTS: Breaker Mechanism Fig, #2 -- The
main operating lever is provided
with an adjusting screw fon setting the toggle,

which is ‘'should not be

disturbed.

set at the factory and

The setting is such that with the
breaker in the closed position the toggle will
be 1/2" + 1/16" with 1/16" clearance between the
head of the adjusting screw and the breaker frame,

Ad justable stops are provided 1in the break-

er top to 1limit the overtravel of the moving
contacts. They should be se: to give a clear-
ance of ,010 after setting contact.

The hydraulic bumper action is secured by
reaction of the moving crossbar on two hydraulic
stops -- one on each end of the cross bar guides.
This action is non-ad justable and requires no
attention. Do not operate the breaker excessgive-
ly without oil.

| S
i |

Fig. 8 1s used to bal-
to reduce the
It is also used

A balancing device
ance the moving contacts in order
starting effort and slam effect,

as an accelerator to speed up the breaker on
opening.

The connection between the breaker and
mechanism is shown in Fig. 9 and consists of an
ad justable rod which may be shortened or length-
ened as required to suit operating conditions.
However when set at the factory for unit mounting
they should not be disturbed.

CONTACTS: The contact arrangement is shown in

Fig. 2. Adjustment for fingers is pro-
vided by means of adjustable links located in the
breaker top at the rear. To increase the amount
of contact, the complete moving contact must be
raised up. This is accomplished by making the
links longer. To decrease the amount of contact,
the links should be made shorter. For full con-

tact the distance between top of the "De-ion
Grid" top plate and the top of the moving con-
tact should be 1-5/8 inch + 1/16 inch, with the

breaker closed. This dimension
parts. Some allowance must of
when contacts burn.

is only for new
course be made

CAUTION: After ad justment has been made be sure
that the adjusting screw is securely locked in
place with the lock nut.

When fitting new stationary contact fingers
the adjustment should be so made that the dis-
tance between the fingers is 5/16 inch. See Fig.

These fingers should also be adjusted sym-

metrically with respect to the slot in the grids.

The main contacts of the breaker (Figure 2)
are adjustable by turning the bracket up or down
on the 1ift rod. With the breaker 1in the closed
position the distance between the contact cross
bar and cross bar bracket should be 1/8 to 5/32
inch. It is important that this dimension be
maintained.

These contacts make silver to silver contact
and it is unnecessary to use an abrasive to keep
them bright. The main moving contacts have silver
inserts and should it be necessary to renew the
sllver surfaces, the parts should be returned to
the factory, as the silver is put on with special
solder.

The auxiliary moving contacts
with the contact fingers are tipped
tungsten alloy to insure long life.

which engages
witha special

"De-ion Grid" Stacks -- It is important that
the arrangement of the plates in the "De-ion Grids"

2
L out rra poe:

il

Fig. 8 - Balancing Device
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Fig. 9 - Type B-28-B3 "De-ion Grid" 011 Circult-Breaker

be correctl. Snould it necessary to renew parts
of the stacks, it 1s recommended that they be re-
turned to the factory for repailr or complete newv
assembled stacks supplied.

stacks

In assembling newv on the breaker,

care should be taken to see that the contact 1s
free and does not pub on the sides of the stack
when opening or closing the breaker.

-- When the

CONNECTIONS TO QPERATING MECHANISMS:
brea ker
are shipped
operating

unit and its
separately,
rod between the two units
The adjustment should be made, 8O that there is
s full 1/16 inch clearance between the operating
lever and the breaker top, when the breaker 1s
fully closed and latched. See Fig. 2.

operating me chanisms
it is important that the
be properly ad justed.

so that
and

should also be made
n the bumpers

The adjustment
the opening shock is absorbed O
not on the operating mechanism.

s -- The surface of the bush
and well varnish-
d or ques-

Terminal Bushing
ing insulation should be smooth
ed. If the varnished surface is damage
tionable, it should pe smoothed off with fine
sand paper and revarnished with three coats of
good quality, clear, air drying Spar varnish.
Rach coat should be sllowed to dry 24 hours.

erved in Operating--
justment to any oil
sure that all
are electrically

OPERATION -- Points to Dbe Obs
1. Before making any ad
circuit-breaker, make
lines leading to it

dead.

Be sure that the breaker frame is ground-
ed.

Do not oper
by the operating me
tanks are removed.

ate the breaker excessively
chanism when the oil

Examine all contacts frequently especial-
1y after severe short-circuits. See
that the contacts are aligned properly.

After making any adju
apparatus carefully b
that it operates smoothly and ¢

stments, operate the
vy hand to make sure
crrectly.
When testing, coat the contacts with a
thin film of vaseline.

the oil regularly and after
short-circuits. if it shows
signs of moisture, carbonizationor dirt,
filter and retest 1t before replacing it
in service. See that the oil level 1in
the tanks 1s maintained at the proper
height. See Fig. 2.

Inspect
severe
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8. Remove all o0il and thoroughly clean the
tanks, tank liner, 1ift rod, terminal
bushings, etc., at least once a year.

9. Occasionally inspect and tighten clamp-
ing nuts around the bushing on top the
breaker.

10, (Arrange for regular
that the apparatus
explained.

inspection to see
1s in adjustment as

Insulating 0il: -- Dielectric tests of the

0il should be made every three months, to show if
it is reasonably good for circuit-breaker work.
Samples should not be taken until the o011 has
remained undisturbed for at least four hours.
In testing for indication of water, take the
sample from thé bottom through the tank drain,
If for indicatlion of carbon, and after a heavy
short-circuit, take the sample from the surface

of the oil.
Care of Circuit Breaker 011l -- The care of
the 1nsulating oil in circuit breakers is of

the utmost importance in their successful
tion. Contimination by dirt, moisture,
particles, 1lint, etc. all reduce the dielectric
strength upon which the operation and current
interrupting ability largely depend. Consequently
the most careful attention should be given to
keeping the oil clean, not only in filling the
tanks originally but in later maintenance ar other
work on the breakers which might involve opening
the tanks.

opera-
metallic

Only the highest grade such as Wemco C or
other approved oil should be used in the breakers.
The oil should be new or at least thoroughly re-
conditioned by means of a filter press or centri-
fuge. In any case, before using, it should be
given a dielectric test which should show & mini-
mum of 22,000 volts (preferably 25,000 to 30,000)
measured between 1'diameter discs spaced .1"apart.

Before filling, the tanks should be thorough-
1y 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 wused as this ab-
sorbs and holds moisture.

The same care should be used during
tion or maintenance work on the breaker,

inspec~
which

Fig. 10 - Windlass Type Tank Lifter

should preferably be done only under favorable
weather conditions. If the 0il 1is to be recon-
ditioned following operation of the breaker under
short circuit, the tank, and entire inside of the
breaker should be cleaned before the 0il is re-
turned to the tank, I the work merely involves
lowering or removal of the tank, care should be
taken to keep the tank covered until it is re-
placed so that dirt, dust, metallic particles,
etc., cannot fall into the oil.

The above precautions academic
to those familiar with

may appear
the maintenance and op~
eration of o0il circuit breakers, but a 1little
more than ordinary care in oil handling will be
well repaid in the reliable and dependable op-
eration for which the breaker is designed and
built.

For instructions as to the care and test-
ing of insulating oil, see Instruction Book 5336,

Operating Mechanlisms -- For instructions,
covering the SAF-T solenoid mechanism, see In-
struction Book 5664, For instructions covering
the type CF-1 motor mechanism, see Instruction
Book 5455, For instructions covering Rectox
unit see Instruction leaflet 1782, )
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RENEWAL PARTS DATA
RECOMMENDED STOCK OF RENEWAL PARTS

TYPE B-28-BS OIL CIRCUIT BREAKER

2000 Amperes; 15,000 Volts; 2 or 3 Pole; Single Throw

The following is a list of the Renewal Parts and the quantities of each that we recommend should
be stocked by the user of this apparatus to minimize interrupted operation caused by breakdowns. The
parts recommended are those most subject to wear in normal operation or those subject to damage or
breakage due to possible abnormal conditions. This list of Renewal Parts is given only as a gulde.
When continuous operation is a primary consideration, additional insurance against shutdowns is de-
sirable. Under such conditlons more yrenswal parts should be carriled, the amount depending upon the
severity of the service and the time required to secure renewals.

FOR TLLUSTRATION OF PARTS, SEE FIGURES 2,4, AND 6

Breakers in use up to and including e-Pole AAJ‘ S-Pole AJ‘
1|5H 115
ﬂ‘
. No. Recommended | No. Recommended Style
Description of Part Req. for 3tock AJ Req. for Stock ‘ NZ.
Breaker Complete. . . . . + « + « =« PN 1 0 0 j%il 0 0 e e
Breaker Unit Complete . . . . .+ « . e 1 0 0 J 1 0 0 e e
Accelerating SPTAng - « « + « =« « « « - 2 0 1 | 2 0 1 881 549
*Bumper SPring . . . o . o« o e s e e . 2 0 1 “ 2 0 1 918 202
*Moving Contact Complete . « « + « « « =« 2 0] 0 | 3 0 0 vee ees
Lift ROA. . o o o o o o o o o « o « 2 0 1 .3 0 0 949 030
Moving Main Contact . e e e e e il 0 2 6 0 2 okz 786
Moving Contact Bracket. . . . . . . . 2 0 0 3 0 0 94z 789
Moving Main Contact Spring. . . . . - 8 2 4 12 2 4 841 729
Moving Arcing Contact . . . « . « . - 2 0 1 3 0 1 918 205
**3tationary Contact Complete . . . .. 4 0 0 6 0 0 [
Condenser Bushing - Standard. . . . . 4 0 2 6 0 2 1 151 971
Condenser Bushing - Lift Up . . . . 4 0 2 | 6 0 2 1 174 066
Stationary Contact. . . « « » ¢ « 4 0 0 | 6 0 0 825 723
De-ion Grid Stack . .« « « « o o o 4 0 2 ‘ 6 0 2 841 790
Stationary Main Contact e e e e e b 0 2 6 o] 2 850 338
Stationary Contact Finger . . . . . 8 8 16 | 12 12 24 834 159
Statlonary Contact Finger Spring. . 8 1 |1k | 12 1 4 841 665
Stationary Arcing Horn. . . . . . - 4 2 4 | 6 2 6 850 328
011 Tank - Standard . . . . « ¢ « ¢ o =« 1 0 0 1 0 0 1 041 936
Tank Liner. . . . . = e e e e e e 1 0 0 1 0 0 1 041 937
Tank Liner Barrier. . . . e e e e e - - - 1 0 0 1 041 938
0il Tank - Lift Up. . « « ¢ « o o « o = 1 0 0 1 0 0 918 212
Tank LiNEP. . « « « o o « o« o » o o » 1 0 0 1 0 0 918 213
Tank Liner Barrier. . « « « o ¢ « + - - - - 1 0 1 918 214
*Type SAF-l Operating Mechanism. . . . . . 1 0 0 1 0 0 See I.B.
5664
*tClosing Coil. . « + « « « « & = o ¢ o . - 1 o] 1 0 0 +
*Ppip COIL o & o o o o o o = o o o e e . e 1 0 1 0 0 +
*Type CF-1 Operating Mechanism . « . - « 1 0 1 0 o] ; Sequ.B.
5455
*tRectox Unit . « « o o ¢ o o o o 0 4 e e - 1 0 1 0 0 +

* Not Listed on illustrations
+ When ordering speclfy 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 illus-
trations in this Instruction Book, giving Shop Order Number, and the type of Circuit Breaker, as
shown on “he nameplate. For example :

One moving or Stationary Contact Complete, 2000 Amperes, for Type B-28-BS 0il Circult Breaker
S.0., 19H-470, shown in Instruction Book 5825, Figure 2.

To avoid delays and misunderstandings, note carefully the followlng points:

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

. State whether shipment 1s to be made by freight express oOr parcel post. In the absence of
instructions, goods will be gshipped at our discretion. Parcel post shipments will be ingured 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 pe invoiced at $1.00.




