[ T T Py T P At Py s

Westinghouse
Type F-122 Oil Circuit-Breakérs

600 Amperes, 4,160 Volts

INSTRUCTION BOOK
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Fi1c. 1—TypE F-122 O1L Circurr-BrEakeER UNIT, 600 AMPERES, 4160 VoLTs
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Westinghouse Electric Corporation :
East Pittsburgh, Pa. j
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Printed in U.S.A. (Rep. 2-57)
Supersedes I. B. 33-216~1 I. B. 33-216-1A
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‘Vestinghouse

Type F-122 Oil Circuit-Breakers

600 Amperes, 4160 Volts
3-Pole

Manually or Electrically Operated

General Description

The type F-122 oil circuit-breaker is a
low interrupting capacity breaker—
embodying the desirable features of
larger breakers, including internal mech-
anism, wound type micarta bushings,
heavy butt type contacts, ‘“‘De-ion”
Interruptors, and silver-to-silver main
contacts.

This breaker has a large factor of
safety in interrupting capacity, being
thoroughly tested in the testing labor-
atories at East Pittsburgh. The''De-ion”
Interruptor assures speedy and pos-
itive operation with a minimum of
disturbance.

The contacts are of large cross section,
to withstand long service without
renewal.

The breaker will give excellent service
with a reasonable amount of care and
the instructions which follow should be
used as a guide in servicing this breaker.

Shipment

The breaker unit will be shipped
separately, except when the mechanism
is bolted directly to the breaker unit,
boxed and fastened in the closed posi-
tion. Operating mechanisms and details
may be shipped in separate containers,
all marked for easy identification.

Unpacking

Care should be used in ufipacking the
circuit-breakers and parts, so/ that
small parts are not damaged™ Extra
precautions should be'taken §o that the
bushings are not‘damaged.

A careful ifispection,should be made,
to insure that nofparts‘were broken or
damaged ‘during shipmient. In case of
damage the “proper! claims should be
made to the transportation company.

Installation
1. Attach the breaker to the sup-
porting 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
insulating oil.

3. Connect the breaker to the oper-
ating mechanism. Remove the
wire or blocking which holds the
breaker in the closed position, and
allow the breaker to open slowly,

4, Examine the contacts and note
that they are clean and in align-
ment. For adjustment see sectioft

covering adjustment.
5. Operate the circuit-breakerfyby
hand several tiffes;, watching

each pole and the, operating
mechanism to befsureWall parts
move smoothlyand freely.

6. When the me€hanism is remote
mounted, adjust the connections
between thie breaker and operating
mechanism’ so that full contact
isjobtained and"the breaker rests
on, thepumpers when in the open
position.

7. Tastall'éonnections to the breaker
studsy

8. Insulate “the““connections with
vargished cambric and non-elastic
webbing 1n‘accordance with West-
inghouse Standards for the various
operating potentials. See Fig. 2.

9 With the tank removed, fill with
Weémco ‘‘C” oil to the line marked
on the tank or as directed on the
breaker name plate.

10. Bolt the tank in place, being sure
that it is drawn up evenly all
around.

11. Connect the breaker frame,
throughone of the mounting bolts,
to ground. The National Electric
Code requires grounding cable to
have one-fifth of the main circuit
capacity except that it must never
be smaller than No. 8 and need
not be larger than No. 0, B & S
gauge.

Adjustments

Breaker Mechanisms—The toggle
mechanism is designed for reversible
operation, so that the direction of oper-

/i
First Layer
Butt-/apped
Cotton Tape

(ITLLE

Layers of HalF-lapped
}l//.C. Tap (See éa’g/e')

(LI

_ Finishing Layer
Ha/f-lapped Cotton Tape

A

Cord or Sew ends of
taping for permanent
fastening.Jape with
Friction tape For
temporary fastening

Service Layers of Varnished
Volts Cambric Tape
2500
4000 5
4500 6
6600 7
7500 8

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
7,010 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
tape 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).

F1G. 2—INSTRUCTIONS FOR TAPING CONNECTIONS
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Westinghouse Type F-122 Oil Circuit-Breakers
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Westinghouse Type F-122 Oil Circuit-Breakers

ation can be changed by a simple change
in the position of the operating lever and
connecting links. Both assemblies are
shown in Figs. 3and 9. To change from
one direction of operation to the other
the toggle lever and links are assembled
as shown. The clearance between the
operating links and the stop pin should
be approximately s%-inch in either case,
when the contacts are in full contact.

Two guide rods, Figs. 3 and 4, are
used to align the moving contacts and
guide the contacts for straight line
motion. Thecross bar must move up and
down freely on these rods. The lower end
of the guide rods and the lower surface of
the moving cross bar cooperate to form
hydraulic bumpers. No adjustment is
necessary, other than to be sure the
moving contacts open to the full position.
Do not operate the breaker excessively
without oil.

Contacts—The contact arrangement
is shown in Fig. 3. The main and arcing
contacts are both of the butt type, the
14-inch lead of the arcing contacts being
maintained by the thickness of copper
on the arcing tips while the contact
pressure on the main contacts is ob-
tained by a compression spring. With
the breaker closed the main contact
should be !4-inch below the shoulder
on the lift rod end. If necessary to ad-
just, the moving arcing contacts are
removed, the lift rod end loosened and
the contact assembly screwed up or
down as necessary.

It is important that the l4-inch di-
mension is maintained as this determines
the contact pressure on the main gon-
tacts. '

The main contacts make silyer-to-
silver contact and it is unnec€ssaryyto
use an abrasive to keep them cleanf{) The
oxide of silver does not increage the con-
tact drop, consequentlyfthe temperature
of the contacts gwill not! progressively
increase as is the case withsplain copper
contacts capfying,largéy currents.
fitting new contacts it, 1s unnecessary
that perfect “line comtact be obtained.

In

With the comparatively soft material
(silver) good contact is obtained after
a few operations, as the silver flows
slightly under pressure.

Lf the silver contacts on the moving
contacts are replaced, use solder of at
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F1G. 4—THREE-POLE BREAKER UNIT—FRONT VIEW

least#300°C.“melting point. Use only
‘“‘pure ssilver’’, coin silver is unsatis-
factory.

“De-ion” Interruptors—The ‘' De-ion"’
Tatefruptors control the arc and quick-
ly extinguish it by de-ionization. These
devices need little attention other than
an occasional inspection. They must be
kept securely tightened and properly
aligned so that the moving contacts
move freely and do not rub causing
excessive friction. The fibre insulation
is affected very little by the arc action
but should be inspected occasionally
and replaced if excessive deterioration
is found.

Terminal Bushings—The surface of
the bushing insulation should be smooth
and well varnished. If the varnished
surfaceis damaged it should be smoothed
off with fine sandpaper and re-varnished
with three coats of good quality, clear,
air-drying spar varnish. Each coat
should be allowed to dry for 24 hours

5

Operation

Points to be observed in operation—

1.

Before making any adjustment to
an oil circuit-breaker, make sure
that all lines leading to it are elec-
trically dead.

. Be sure the breaker frame is

grounded.

. Do not operate the breaker exces-

sively by the electrical operating
mechanism when the oil tank is
removed.

. Examine all contacts frequently,

especially after severe short-cir-
cuits. See that contacts are aligned
properly.  Replace those badly
burned.

. After making adjustments, operate

the breaker carefully by hand to
make sure that it operates smoothly
and correctly.

. Inspect the oil regularly and after

severe short-circuits. If it shows
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F1G. 5—OUTLINE DRAWING FOR TYPE F-122 BREAKER WitH COMMON PI1PE MOUNTING
FOR UNIT AND COVERPLATE

signs of moisture, carbonization or
dirt, filter and retest it before re.
placing it in service. See that the
oil level in the tanks is maintained
at the proper height.

. Remove all oil and thoroughly
clean the tanks, tank linesspylift
rods, terminal bushings, [tc., at
least once a year.

. Thoroughly inspect all belts and
nuts—and tighten if, ecessary.
Inspect all pins, links andibearings
especially for'excessive wear. Check
all cotterdpins.£ Do not use thin
lock washersjfon méving contact
parts.

. Arrange for regular inspection to
see that the apparatus is in ad-
justment, theoil is of good quality
and\that the complete breaker
finetions as required. Regular
inspection periods pay dividends.

Insulating Oil

Dielectric tests of the oil should be
madejevery three months, to show if it
is reasonably good for circuit-breaker
work. Samples should not be taken
until the oil has remained undisturbed
for at least four hours. In testing for
indication of water, take the sample from
the bottom of the tank. If for indica-
tion of carbon, and after a heavy
short-circuit, take the sample from
the surface of the oil.

Care of Circuit-Breaker Oil—The care
of the insulating oil in circuit-breakers
is of the utmost importance in their
successful operation. Contamination by
dirt, moisture, metallic particles, lint,
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,
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not only in filling the tanks originally
but in later maintenance or other gyork
on the breakers which might invelve
opening the tanks.

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 #€eonditioned by
means of a filter press onfeentrifuge. In
any case, before using, it shoald be given
a dielectric test whichy should show a
minimum of 22,000y volts (preferably
25,000 to 30,000) measured between
l-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 entire inside 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 repaid 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 44-820-1.

Mounting of Switchboard
Breaker (on Panel or
on Panel Bracket)

Before mounting the coverplate and
the breaker to the panel, first assemble
the signal switch and bell alarm, if they
are ordered, to the coverplate as shown
on Fig. 6. Then place the S-ampere
tripping coils from the overload attach-
ment, if supplied, in the coil box of the
coverplate, and mount the coverplate



. Westinghouse Type F-122 Oil Circuit-Breakers

and the breaker to the panel. The
breaker should be mounted as nearly
level as possible. The nipple supplied
with the breaker units should be screwed
into the rod end of the rear of the oper-
ating handle and the mechanical set-up
will be complete. By adjusting the
amount by which the nipple is screwed
into the rod end, it is possible to vary the
contacts in the breaker. This adjust-
ment should be made in such a way that
full contact is obtained in the breaker
when the handle is latched closed. In
adjusting the breaker special care should
be taken to see that the toggle lever is
¥ of an inch, or less, from the stop pin
in the closed position. See Fig. 3 and
instructions under ‘‘Adjustments.” If
this adjustment is not correct, the latch
load on the coverplate will be excessive
and the tripping attachments may not
function properly. With this adjustment
correct, the signal switch should make
good contact in both the open and closed
positions of the breaker. It should be
observed that proper contact in the
breaker is necessary in order to get
proper contact on the signal switch.

When the adjustment of the breaker
and signal switch is correct and oper-
ating properly, then the tripping cores
can be put in place, and the nuts put on
which hold them. If an under-voltage
release is supplied, it may now be mount-
ed on the coverplate and the leads thrust
through the clearance between the cover-
plate and the panel, and then drawn
back through the holes drilled in the
panel for the leads.

For mounting other auxiliaries ap the
switchboard mounting breaker, see_des-
cription under the heading of ‘‘Mounting
of the Auxiliaries”. (See pagé&8)

Mounting of Remote’Contrsl
Breaker

Theremote control breaker uniit'should
be mounted in placefupon the wall or
pipe as nearly 1ével as possible, and the
operating rod{end reversed so that the
offset will bé as shown 1o Figs. 3 and 9.
The auxiliary Switchgpand bell alarm
contacts, if supplied/should be mounted
in the coverplatejbefore the coverplate
is mounted on the panel or panel bracket.
The two extra bolts supplied with the
two-coil covérplate should be discarded.
Thecoverplate can then be mounted as
shownlin Fig. 8, with the coils in place in
the coil'box. The tripping cores can then
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FiG. 6—SINGLE HANDLE 2-CoiL COVERPLATE

be putiin place on the coverplate and
tightened. \Here again, if an under-
voltageteleasejis used, it may be placed
on gthe, coverplate after it is assembled
to'the/panel by pushing the leads through
the (clearance between the coverplate
and the panel, and pulling them through
the drilled holes in the panel. All con-
nections should be made after the me-
chanical assembly is complete. Thecover-
plate and breaker units should then be
connected together with operating rods
through the bell cranks as shown in
Fig. 8.

The connecting pipes are 34-inch
x strong pipe, and should be cut 4 inches
shorter than the distance between ful-
crums of the levers to be connected.
These pipes should be threaded 234
inches on each end with 34-inch straight
pipe thread. A 3{-inch pipe lock nut
should be put at one end or the other
of each pipe, with the exception of the
breaker unit end. A pipe nut should
never be used on the breaker unit end.
The length of the pipe should be ad-
justed so that the travel of each crank
lever is approximately equal on each

side of the horizontal or vertical center
line. The last length should be ad-
justed so that with the handle in the
latched position, the contacts in the
breaker are making full contact, as
previously described. With proper ad-
justment on the breaker contacts, it
will be observed that proper contact is
secured on the signal switch if one is
used. The bell cranks as supplied are for
mounting above the floor. If it is de-
sired to mount the bell cranks below the
floor, it is necessary to reverse them.
To reverse the bell cranks, remove the
fulcrum pin and replace it in the lower
hole. To reverse the accelerating device
it is necessary to remove the fulcrum
pin and to replace it in the upper hole.
It is also necessary to change the acceler-
ating spring on the accelerating device.
See Fig. 7.

Any length of pipe exceeding 12 feet
should have an intermediate support. The
operating rods should all be in tension
except the one next to the breaker, and
in applications where this vertical rod
is long enough, to cause buckling under
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Rod End
Bell Crank

BELL CRANK SHOWING ASSEMBLIES FOR ABOVE AND BELGWIFLOOR MOUNTING

Rod End
Bell Crank

Stop

Bracket —|

FIG. 7—ACCEBERATING,DEVICE SHOWING ASSEMBLY FOR ABOVE AND BELow FLOOR MOUNTING

strain of closing the breaker, it will be
necessary to reverse the accelerating
device and also to reverse th€ toggle in
the breaker so that this rod will be in
tension instead of _comipressionsd’ To
reverse the togglefin the“breaker the
toggle lever should begreversed and the
toggle links conneeted to thé hole in the
other end of the toggle lever. The con-
tact pressure should always be checked
after making this change, as it may be
necessary to re-adjust the contacts.
This willjcause the toggle to close the
breaker with a downward motion of the
operating tod. See Figs. 3 and 9.

Mounting of the Auxiliaries

Electric Lock-out Device—The electric
lock-out device mounts on the side of
the breaker unit and is attached to the
breaker frame as shown in Fig. 18. It
is necessary to replace the standard pin
in the breaker operating lever by the
special large headed pin supplied with
the device. It should be observed that
the armature moves freely, and that
with the armature closed, the large
headed pin has clearance to pass; while
wit hthe coil de-energized, and the arma-
ture open, the lug is under the pin and

successfully prevents the breaker from
closing.

Mechanical Interlock—When two
single-handle coverplates, or the two
handles of a double-handle coverplate,
are to be interlocked so that only one can
be closed at atime, the mechanical inter-
lock is used. See Fig. 19. In order to
mount this attachment, it is necessary to
remove the fulcrum pin from the cover-
plate handle, and take off the spacing
washer for the handles on the side next
to the coverplate with which it is to be
interlocked. Then the mounting brackets
of the interlock may be placed on the

i,
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Westinghouse Type F-122 Oil Circuit-Breakers .

Assem?! for down pull
operation

Assem.*2 for up push
operation (Standard)

F1G. 9—TO0GGLE ASSEMBLIES

coverplate as shown in the picture, and
all screws tightened. It will be found
that to put the brackets on first and to
insert the interlock bar in place after
the brackets are lined up will make the
assembly easy. It should be observed
that the interlock bar moves freely and
is returned to the neutral position by
the spring when the handle releases it.

The movernent of one handle to the
closed position should move the inter-
lock bar over the other handle so that
it locks on the straight part of the bar
and not the beveled part. Adjustment
is provided so that the length may be
altered when assembling. Whenjthis
interlock is used in addition to a lock<out
device on one of the handles, a hol€' in
the mounting bracket of the electric
lock-out device takes the interlockybar
and one of the interlock’ mounting
brackets should be omitted!\ If for any
reason the interlockgbar‘dees fiot'move
freely, it will be alecessary to, properly
line up the holesdn whi¢h it is supported.
This can be done byylooseninng the cover-
plate mounting bolt“and moving the
coverplate bodily to alignment. In very
extreme cases it may be found necessary
to file the top g of the mounting
bracket to,line up.

Mechanical Sequence Interlock—The
mechanical sequence interlock can be

mounted on a double-handle coverplate
only. The brackets for theéypsequence
interlock are held in placelby a’special
pin which replaces the fulérum pin of the
handles, omit spacing washers for handle
on one side©f each handle only. The
adjusting ,screws{ at top and bottom
should be adjustedyso that there will be
no binding _between the cam-shaped slot
and the interlock pins on the coverplate
lever. ‘Theé interlock pins replace the
standard pinsfor therod ends. See Figs.
20 to 25.

Undervoltage Release Attachment—
The'hand retrieved undervoltage release
attachment mounts on the left hand
mounting bolt of the coverplates. It
is/necessary to remove this bolt and to
put it in from the rear of the panel,
screwing it into the undervoltage cover.
Tightening the two undervoltage release
mounting bolts clamps the undervoltage
release tightly in the proper position.
After it is completely mounted, operate
it a few times by hand to see that the
movement is free and that it operates
properly. See Fig. 12.

The automatic retrieve undervoltage
release mounts on the right hand side of
the coverplate in a similar manner. It
is necessary to bolt a reset pin to the
trip lever of the coverplate to operate
this device. See Fig. 13.

10

Other Tripping Devices—The over:
load trip, the shunt trip, and the ovefload
trip with dashpot, mount on the cover-
plate by passing the core up through
from the bottom into position in the
coverplate and then securing it thete by
means of one nut. Theytripping cores
with the dashpot below, should not be
mounted on the“eoverplate’ until the
mechanical installation, 1s complete.
This is necessafy injorder that all the
bolt heads will'befeasily accessible.

Signal Switch, and Bell Alarm—As
indicated'above,it is necessary to mount
the signal switeh and bell alarm in pos-
ition on the coverplate as shown in
Figs. 6%and 11, before the coverplate is
put on the panel, otherwise it would be
very difficult to tighten the screw which
clamps it in position. This attachment
istmounted in the coverplate by a flat-
head machine screw.

Connections

After the breaker has been assembled,
with its operating handle and auxiliaries
as described above, the electrical con-
nections should be made in accordance
with the diagram furnished for the
complete installation, if covered by a
complete diagram, or in accordance with
the diagram furnished in this instruction
book. In case copper strap connections
are to be used, they should be carefully
grained before putting on and the con-
tact nuts should be drawn down so as to
bear evenly over their entire area. The
lower contact nut should not touch the
upper clamping nut of the bushing. The
connection should have an area of not
less than that given by the National
Electric Code tables on allowable carry-
ing capacity of wires and cables. After
fastening in the main leads, the ter-
minals should be insulated wth tape or
insulating tube. See Fig. 2 for taping
instructions. Good engineering practice
demands that all terminals on circuit-
breakers be insulated.

Maintenance of Accessories

Coverplate and Handle—The mechan-
ical parts of the coverplate and handle
should be kept in good condition in order
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Cover—
tagnet Circuit

Trioping Spring
Coil

Armature
Hole for mounting bolt

Relrieving Lever
Retrieving Shaft

Helrieving Handle

The handle trigger holds the handle
lever down after the circuit-breaker dias
been closed by pushing the handle./The

F1G6. 12—HAND RETRIEVE UNDERVOLTAGE RELEASE
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F1G6. 13—AuTOMATIC RETRIEVE UNDERVOLTAGE RELEASE

that the tripping functions will be
properly performed. A little oil on the
bearings at intervals will keep the parts
in good operating condition.

Other Devices—Though there is
nothing about the construction of the
other auxiliaries and tripping devices
which would require the attention of the
operator periodically, yet it is recom,
mended that the tripping devices be
given a casual inspection to seedthat
cotter pins have not become lost and
that screws and bolts are tight. Moving
parts should be operated by hand to see
that they are free on their bearingswand
do not bind.

Description and Adjustments
of Auxiliaries

Coverplate—The &overpldate contains
the operating handle aith space for
overload coil, auxiliary switch, bell
alarm, undervoltage and other auxil-
iaries. The operating handle is in two
parts. Z&he trip lever is attached to the
breaker unit through a rod at the rear of
the paneland engages the trigger in the
handle lever on the front of the panel.

Stotionary Core

auxiliaries will operate to disengagethe

S} trigger from the trip lever. Raising the
r handle disengages the handle trigger and
g p permits the breaker unit to open.

s The coverplate is made in three
arrangements, the twoécoil single-handle
coverplate is used, on‘non-automatic or

X7 . .
[IG 1P Jg automatic single-thrfow bmeakers unless

special requirements demand the three-
coil single-handle govesplate.

The double-handle/coverplate is used
with all autematie”and non-automatic
motor starting combination of breakers.

A specialjassembly of this double-
handle coverplate can be used with
moter, starting combinations. It is
providedy with a pin to operate the
automatic retrieve undervoltage release
dnd Jatches are removed from starting
side so that it is impossible to leave the
miotor running on starting voltage.

Undervoltage Release—The hand re-
trieve undervoltage release must be
connected so as to leave the coil de-
energized when the circuit-breaker is
open. This may be done by energizing
from the load side of breaker or wiring
through the signal switch. Upon the
reduction of the voltage across the coil
to approximately 50 per cent of the
normal voltage, the armature will be

Trip Rod

——— Trip Rod

Stationary Core

Tube
/Tunu
| Mpving Core
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I | nn /»Muvinq Core
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F16. 15—CALiBRATION CURVE

drawn downward by the tripping springs.
The armature will strike the tripping
arm which will raise the trigger on the
coverplate and allow the circuit-bréaker
to open. The armature is not reset, by
the circuit-breaker in openingand musg
be reset by rotating the retrieving handle
to the left before the coil is fe-energized.
The coil will burn out if the,current is
flowing in the coil whéA"the armature
is not in the retrieved position. The re-
trieving handle must belreleased quickly
to secure positive tripping action, in case
the undervgltagef06il is not energized.

If noise ‘develops/the face of the
armature and magnetic circuit should
be inspected to.see that a good clean
seat is obtained when they are together.

BefimAlarm Switch Lower Contact

Auxillary Switch Bveak Jaw
AdxifigryoSwitch Hinge Jaw

Auxiligry Switch Blago

FIG. 16—AUXILIARY SWITCH

Betl “Alarm,Switch Upper Contact <

2

~
2R

N

¥

favine? == iy

R

F1G. 17—BELL ALARM SWITCH

Tf'necessary to clean this seat be careful
to leave it bearing over its entire area.
Thefcoils are marked with their style
number, the style number of the series
resistor and the voltages and frequencies
on which they may be used. Reference
to these should be made in all corre-
spondence regarding the device. The
device is made for use with or without
resistor, depending upon whether it is
desired to trip the breaker by short-
circuiting the undervoltage coil. When
this is done it is necessary to have a
resistor in the circuit in order that a
short-circuit on the control wiring will
not be obtained.

A screw adjustment is provided for
the opening springs by which it is pos-
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sible to alter the drop-out point over a
considerable range.

The automatic retrieve undervoltage
mounts on the right-hand side of the
coverplate. Its operation is identical
with that of the hand retrieve device
except that an additional reset lever
and spring are provided which will re-
trieve the armature to the closed gap
position when the breaker opens. When
the breaker closes, a pin on the cover-
plate trip lever engages this lever and
holds it back so that the armature is
free to trip the breaker. This under-
voltage release should be energized from
the line side of the breaker.

See Fig. 27 for connections when a
rectox is supplied.
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Overload Release (Fig. 14)—The
overload release consists of the parts
shown in the picture. The moving core
is magnetically drawn against the trip
rod which is pushed up against the
trigger. The calibration is varied by
changing the air gap between the moving
and stationary cores, by raising and
lowering the calibration screw. The
lock nuts must be drawn tight after
changing calibration. The calibration
setting is indicated by figures on the
tube opposite the line on the moving
core and corresponds to amperes in the
secondary of the current transformer.

Oouble Hondle Coverplate

Mounting Bolts
Mounting Bracket (L.H

,/,,,,,,,D
w!_—__/‘;] ;\ 7 7@1

If the opening of the circuit-breaker is
not desired unless theoverload continues,
an oil dashpot is attached to the endtof
the moving core. The calibratiomis then
inscribed on the dashpot and is varied by
screwing the pot into the coverd Thetime
is varied by changing the n@mbegof,the
holes in the bottom of the, piston un-
covered by the diaphragm. “nstanta-
neous tripping is pogsible“because the
check valve action,of ‘the washer at the
time of tripping varies inversely with the
amount of overload and directly with the
variation 4n theWiscosity of the oil. Fig.
15 shows approximate variations of the

Spring =‘§ /
Cotter Pin . /__‘ A LE),
Mounting Bracket RH SeCp s —— —— ==Y
Interlock Bor @W%
Clomping Washer M7
Covaficte Lovors? > H
PO (S SQ]
FuleramdPin (PP <

For DounLE HANDLE COVERPLATE

F1G. 19—MECHANICAL INTERLOCK
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time with the variations of the overload
and.the effect of changed temperature on
the standard dashpot oil as supplied with
the dashpot.

The values given in Fig. 15 are ap-
proximate and will vary somewhat with
changes in temperature, and changes in
viscosity of the oil. Where a definite time
delay is required the delay should be ob-
tained by the use of suitable relays. The
oil in the dashpots should be renewed
periodically to obtain the best service.

Fill with oil to 34-inch above the
inside bottom surface of the pot, with
the plunger removed.

Single Handie Coverplate
m,/t«/ Covarplate Lever

. Interlock Bar End
—Mounting Bracket (LH;

Spring
Lodk Nut

S—Hounting Brocket. RH)

{lamp Washer

For Two SEPARATE COVERPLATES

Ay,
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Interlock Pin

Aunxiliary Switch (Fig. 16)—The aux-
iliary switch is operated by the trip lever
striking the fibre block in between the
blades. The switch should be examined
occasionally to be sure that the blades
are making firm contact in the jaws,
that the connections are tight and“that
the nuts are drawn tight on theclip
washers at the hinge jaw.

Bell Alarm Switch (Fig. “17)—The
bell alarm switch makes contactyenly
when the handle is drawn{ downg with
the circuit-breaker open, as would be
the case if tripped by anypattachment.
The upper block is depresséd by the
handle side bars‘and thelower block by
the tripping legér. It'should be examined
occasionallyf to ihake “Sure that the
contacts and,all{conneétions are secure.

Panel Bracket—The panel bracket is
an iron casting with U-bolts to mount
it to pipe structure and provided with
holes so that the coverplate and breaker,
or the coverplate alone, may be mounted
on this bracket. It is especially adapt-
able,to, mounting the breaker on pipe
structures where no panel is required,

F1G. 20 #MECHANICAL SEQUENCE INTERLOCK

or where 1t'is_desirable to mount the
breaker separately from the panel.

Pipe, Bracket—The pipe mounting
bracket for the breaker consists of pieces
of” anglefiron provided with standard
pipe fittings and holes so that the breaker
unitgis bolted to the angle iron and the
angle iron is held to the pipe.

Pipe Structure—The pipe structure
as supplied is a simple arrangement
made of 1}{-inch pipe and standard
switchboard clamps, arranged to support
the breaker by means of a panel bracket.
It should be assembled with 12 inches
of vertical pipe protruding above the
horizontal pipe. This projection is for
mounting transformers. When trans-
formers are not used this pipe may be
cut off.

Panel Frame Mounting Bracket—
This bracket is designed for mounting
the breaker 414 inches back of the panel
on a pipe structure, with the coverplate
mounted on the front of the panel.

Mechanical Sequence Interlock (Fig.
20)—The sequence interlock provides
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first that both handles cannot be closed
at the same time; second, the running
handle cannot be closed until the starting
handle has been completely opened;
third, if the running handle is not thrown
in within a very limited period of time
after the starting handle is opened, it
will be impossible to close the running
side without first throwing in the starting
side again.

With both sides of the circuit-breaker
in the open position, the following oper-
ation should take place in putting the
motor on the line with full voltage across
the terminals. First, the starting handle
is closed applying reduced voltage
across the terminals on the motor. The
upward motion of the starting handle at
the upper end of its travel touches the
upper projection of the unlocked lever
and releases the interlocking casting.
The interlocking casting then rotates on
its axis to such a position that when the
starting side of the circuit-breaker is
open, the starting handle will then strike
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F1G. 21—V(EW OF STARTING SIDE WITH BoTH
HANDLES OPEN

F1G. 22—VIEW OF STARTING SIDE WITH START-
ING SIDE CLOSED

E16323—VIEW OF STARTING SIDE JUST AS START-
ING HANDLE 1s REACHING ITs OPEN PosiTiON

F1g. 24—VIEW OE RUNNING SIDE WITH BoTH

HANDLES OPEN

the unlocking surface of the interlocking
casting and withdfaw it from in front of
the running handle pin and allowing the
runnifigy.handle pin to raise, as would
ocgcur ifythe‘funning side of the circuit-

breaker had started to close. Thus it is
easy to see that it is impossible to
close the running side of the circuit-
breaker until the starting side has been
fully closed and has reached its full open

16

F1G. 25—VIEW OF RUNNING SIDE WITH RUN-
NING SIDE CLOSED

position. At the opening of the circuit-
breaker the interlock castings return to
their original positions. The operation
of the device can readily be seen by refer-
ence to the illustrations. Figs. 21 to 25.
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P.O. Box 1336

LITTLE ROCK, ARK., 707 Boyle Bldg., 103 W. Capitol St.
LONG BEACH, CALIF., 2129 Pacific Ave.

LOS ANGELES 17, CALIF., 600 St. Paul Ave.
LOUISVILLE 2, KY., 332 West Broadway

MADISON 3, WIS,, 1022 E. Washington Ave.

MEDFORD, ORE,, 1233 Court St., P.O. Box 1308
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave.
MIAMI 32, FLA., 730 Ingraham Bldg.

MILWAUKEE 2, WIS., 538 N. Broadway

MINNEAPOLIS 13, MINN,, 2303 Kennedy St., N.E.
MOBILE, ALA., 1605 Merchants Nat'l Bank Bldg.
NASHVILLE 4, TENN., 401—6th Ave. S

NEWARK 2, N. ]., 1180 Raymond Blvd.

NEW HAVEN 8, CONN., 42 Church St, P.O. Box 1817
NEW ORLEANS 12, LA., 1226 Whitney Bldg., 228 St. Charles'St:
NEW YORK 5, N. Y., 40 Wall St.

NIAGARA FALLS, N. Y., 253 Second St.

NORFOLK 10, VA., 915 W. 2lst St. .

OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
OLEAN, N. Y., Exchange Nat'l Bank Bldg., 201 N. Union St.
OMAHA 2, NEBR,, 117 North Thirteenth St.

PEORIA 3, ILL., 2800 N. Adams St.

PHILADELPHIA 4, PA., 3001 Walnut St.

PHOENIX, ARIZ., 1102 N. 21st Ave., P.O. Box 6144
PITTSBURGH 30, PA., 306 4th Ave., P.©. Box 1017Z
PORTLAND 4, ORE,, 309 S. W. Sixth Ave)
PROVIDENCE 3, R. 1., 51 Empire St.

RALEIGH, N. C., Warren Bldg., 306 S. DawsomwSt., P.O. Box 2146
READING, PA., 524 Court St.

RICHMOND 19, VA, Travelers Bldg., 1110 East Main St.
RIVERSIDE, CALIF., 3830 Eighth St.

ROANOKE 4, VA, 303 Ist St.,"SaW.

ROCHESTER 11, N. Y., 1 McKee Rd}

ROCKFORD, ILL., 323 South Main St

RUTLAND, VT., 98 MerchantgRow

SACRAMENTO 14, CALIE., 1720-—14th St.

SAGINAW, MICH., 22] Se.lefferson St.

ST. LOUIS 1, MO., 411 North‘Seventh St.

SALT LAKE CITY 1,“UTAH, 235 W. South Temple St.
SAN ANTONIO 5, TEXAS, 115 W. Travis St.

SAN DIEGO 1, GALIF., 525)"E"’ St.

SAN FRANCISCO 8, CALIF., 410 Bush St.

SAVANNAH, GA. /204 Realty Bldg., P.O. Box 2008
SEATTLE4, WASH., 3451 East Marginal Way
SHREVEPORT LA, P.O. Box 5

SIOUX CITY 7 IOWA 1005 Dace St.

SOUTH BEND 4 IND., ‘216 East Wayne St.

SPOKANE 1 WASH., North 1023 Monroe St.
SPRINGFIELD)ILL., 607 E. Adams St., P.O. Box 37
SPRINGFIELD'3, MASS., 26 Vernon St.

SUNNYVALE, CALIF., Hendy Avenue

SYRACUSEM4, N. Y., 700 W. Genesee St.

TACOMA 2, WASH,, 1930 Pacific Ave.

TAMPAJFLA., 608 Tampa St.

TOLEDO 4, OHIO, 245 Summit St.

TRENTON 8, N. J., 28 W. State St.

TUCSON, ARIZ., 2020 E. 13th Street

TULSA 3, OKLA., 703 Enterprise Bldg.

UTICA 2, N. Y., 255-257 N. Genesee St.

WALLA WALLA WASH.,, Denny Bldg., P.O. Box 182
‘WASHINGTON 6 D. C, 1625 VK" St., N.W.
WATERLOO, IOWA 300 West 3rd St.

WATERTOWN, N. Y., 245 State St.

WHEELING, W. VA, 12th and Main St. (Nat'l Bank of W. Va.)
WICHITA, KANS., 213 So. Main St.

WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St.
WINSTON-SALEM, N. C., P.O. Box 5463, Ardmore Station
WORCESTER 8, MASS,, 507 Main St.

YORK, PA., 11 W. Market St.

YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

MANUFACTURING AND
REPAIR DEPT. OFFICES

ATLANTA 2, GA,, 1250 Chattahoochee Ave., N.W{
ATLANTA 2, GA., 1103 Glidden St., N.W

AUGUSTA, MAINE 9 Bowman St., 'P.O. Box 667
BALTIMORE 24, MD., 4015 Foster Ave.

BATON ROUGE 2, LA., 555 Choctaw Drive, P.©. Box'1150
BIRMINGHAM 5, ALA 3401 Third Ave., 3.

BOSTON 27, MASS 235 Old Colony Ave. (So. Bosten)
BRIDGEPORT 8, CONN 540 Granf)St,

BROOKLYN 6, N. Y., 1 Harrison Place (Windsex,M & R Corp.)
BUFFALO 10, N. Y., 1132 Seneca St.
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DALLAS Y, TEXAS, 1232 Fidelity Union Life Bldg.
DAVENPORT, IOWA, 2212 E. 12th St.

DENVER, COLO., 910 Fifteenth St.

DES MOINES 17, IOWA, 2515 Dean Ave.

DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502
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HUNTINGTONI Ww. VA 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 2 IND., 1560 Stadium Drive

JACKSON, MICH,, 120 W. Michigan Ave.
JACKSONVILLE 6, FLA., 1520 Prudential Bldg., 841 Miami Road
KANSAS CITY 6, MO., 101 W. Eleventh St.

LOS ANGELES 17, CALIF., 600 St. Paul Ave.

LOUISVILLE 2, KY., 332 West Broadway
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave.
MILWAUKEE 2, WIS, 538 N. Broadway
MINNEAPOLIS 13, MINN,, 2303 Kennedy St., N. E.
NEWARK 2, N. ], 1180 Raymond Blvd.

NEW ORLEANS 12, LA., 1226 Whitney Bldg., 288 St. Charles St.
NEW YORK 5, N. Y., 40 Wall St.

NORFOLK 10, VA., 915 W. 2lst St.

OMAHA 2, NEBR,, 117 N. 13th St.

PHILADELPHIA 4, PA., 3001 Walnut St.

PHOENIX, ARIZ., 1102 N. 21st Ave., P.O. Box 6144
PITTSBURGH 30, PA., 306 4th Ave., P.O. Box 1017
PORTLAND 4, ORE,, 309 S. W. 6th Ave.
RICHMOND 19, VA., 1110 East Main St.

ROANOKE 4, VA, 303 Ist St., S. W.

ROCKFORD, ILL., 323 S. Main St.

ST. LOUIS, MO., 411 North Seventh St.

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN DIEGO 1, CALIF., 525 “E' St.

SAN FRANCISCO 8, CALIF., 410 Bush St.
SEATTLE 4, WASH., 3451 East Marginal Way
SIOUX CITY 7, IOWA, 1005 Dace St

SPOKANE 1, WASH., N. 1023 Monroe St.
SPRINGFIELD 3, MASS,, 26 Vernon St.

SYRACUSE 4, N. Y., 700 W. Genesee St.

TOLEDO 4, OHIO, 245 Summit St.

TULSA 3, OKLA., 704 Enterprise Bldg.

UTICA 2, N. Y., 255-257 Genesee St.
WASHINGTON 6, D. C., 1625 "K'’ Street, N-W.
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
YOUNGSTOWN 3, OHIO, 25 E. Boardman St.
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