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TYPE CH CIRCUIT BREAKER

It would be difficult to over-emphasize the
importance ot adeyguate care of uil protective
devices. To assure proper functioning, they
should be the subject of pertodic, systematic and
intelligent inspection. Even the smaillest details
ol required maintenance should not be neglected
il costly fuilures of equipment and service are to
be avoided. The frequency and character of in-
spectiocn will for the most part be a matter of
experience. In general, light monthlv inspection
with a thorough inspection semi-annually, shouid
be a minimum.

KEEP CIRCUIT-BREAKERS CLEAN

Excessive deposits of dust and dirt in the
operating parts of 4 circuit-breaker invariably
cause binding of shafts, roilers and the operat-
ing levers. Care shouid be rtaken theretore to
see that accumulation ot dirt is prevented and this
is particularty true in new instailations where the
circutt-breakers have been installed befors the
building construction work has been completed.
[n the latter cuse the breakers shoulid be com-
pletely covered by a tarpautin.

MAINTENANCE

[nstruction Book 5241 tells in general terms
how to take care of any carbon circuit breaker
but does not take care ot the breakers with silver
plated contacts or some peculiar feature that may
require mention.

The vontacts of this breaker are silver piated.
This piating is only a tew thousandths of an inch
thick so no scouring or filing shouid be done ex-
cept to remove high spots caused by burning.
Silver plated contacts soon turn dark from oxidiz-
ing or sulphiding. Since these darkened contacts
still have low voitage resistance, they shouid
be cleaned only by a cloth moistened with an
organic solvent, such as atcohoi or naptha.

Certain adjustments are made in the Tvpe CH
breaker when it is assembled. First the turn
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buckle connecting the shunt trip or holding
magnet to the trip free lever is adjusted so that in
the reset position the pin connecting the eye
bolt to the front end of the reset tever is in the
same straight line as the fulcrum pin in the main
hand operating lever. Second the next adjust-
ment is in Jocating the moving closing core so
that it hits the stationary core alter the topgie
snaps over center about 1/64 before the toggle
link hits its stop.

The main brush and contact surfaces of the
studs shouid make good contact with each other.
If contact pressure is insufficient loosen the
four screws that go through the brush arm
and thread into the brush back. and tighten
up on the large screw tocated in the midst of
the four first mentioned screws. Care must be
taken not to force the brush too far as an over de-
flection of the brush wiil cause the luminations to
first close up and then torce the toes of the
brush away from the studs.

Most of the bearings on the “CH" breaker
are provided with oil holes. A drop or two of
oil on the bearing pins will prevent undue friction
and permit the closing and tripping devices to
operate without danger of sticking. After oiling,
all visible oil should be thoroughly removed to
prevent the collection of dust.

The carbons are first copper plated then
soldered to the sheath. If severai minutes elapse
between the opening of one overioad until the
opening of the next one the heat in the carbon
due to the arc will nearly all have disappeared
but if the overloads appear at very short intervais
and are a large number, the carbon will get hot
enough to meit the soider. [f the solder has flown
out between the carbon and the sheath the
fact will be apparent because it will be spattered
in smail particles over the lower parts of the
breaker. new carbon and sheaths should then be
instailed.

After the breaker has opened many times on
overloads the secondary contacts will be badly
burned and roughened. The roughness shouid be



removed with ua file occasionally in order to pre-
vent the arcing that occurs on the secondary
contact from spreading to the main brush con-
tacts. .

Both secondary and carben contacts should be
renewed when they huve become so badly worn
or burned that they cannot be retitted to make
E00d contact.

TRIPPING DEVICES AND ATTACHMENTS
[nstantaneous Trip

The instantancous trip device Is used to trip
a circuit breaker whenever the current in the
circuit which the breaker protects exceeds a
certain predetermined safe value. [t consists
of a coil in series with the line. the ampere
turns of which act on a magnetic circuit con-
sisting of a stationary portion and a moving
iron core. When the ampere turns of the series
coil are great enough or in other words when the
current through the series coil reaches a certain
value the moving core is attracted to the sta-
tionary portion and this movement serves to
trip the breaker. The instantaneous trip device
will trip the circuit breaker on any overioad
above tts settiny.

Of the rtorai travel ol the moving core. the
part used to move the toggle lever should be
just long enough that breaker trips jusr betfore
moving core strikes magnet pole fuce. This unit
was ‘calibrated trom 2000 to 9000 amperes. To
change calibration point loosen thumb nut
and tum thumb screw to the desired calibration
point, then lock with thumb nut.

Do not set calibration below minimum calibra-
tion point.

Care shouid be taken not to interchange over-
load details.

Shunt Trip

The shunt trip magnet is of the solencid
type, the movabic core of which is pulled towards

the stationary core when the shunt coil is ener-
gized. Movement of this core trips the circuit
breaker and the coil is immediately out of the
circuit by un auxiliary contact on the circutt
breaker when the latter opens. This iy necessary
sinee the shunt trip coil is short time rated and
would soon burn out if the voltage were apphed
lor any iength of time.

Of the total travel of the moving core, that part
used to move the toggle lever should be only long
enough that the breaker trips just before the
moving and stationary cores come together.

A brass washer is placed between the moving
and stationary cores to prevent treezing. This
permits the moving core to return to its normal
position atter the coil is de-energized. If this brass
washer (s omitted the residual magnetism may
hold the moving core against the stationary core,
even atter the coil is de-energized. and it will then
be impossiole to trip the breaker open bv means
ot the shunt trip until the residuai magnetism dis-
uppears and the core drops back of its own
accord,

To install a new shunt trip coil remove shunt
trip magnet from the breaker, then remove stirrup
and the stationary core and the core guide. The
cotl can then be taken out and replaced by a new
one.

To install 4 new closing coil disconnect the coil
leads then remove the bolts that fasten the
bottom cover to the magnet frame. The coil can
then be removed and another one installed.

Rotary Auxiliary Switches

Auxiliary switches are used for signal lamp
circuits, shunt trip cutours and electrical inter-
locking. The switch is connected to an operating
link by means of a iever on the end of a rotor.
The operating link shoutd be adjusted so that the
make and break contacts make good contact with
the stationary contacts. These switches should
be inspected occasionaily to see that the contact
springs are in good working condition.
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Carbon Circuit-Breaker

General

The maintenance of carbon-break cir-
cuit-hreakers can broadly be divided into
two main divisions; viz., keeping the
breaker in condition to open the cireuit
without matenal damage to itself under
the predetermnined conditions of opening,
and keeping it in condition to carry its
rated load without ristng in temperature
more than the standard altowable rise.

In all modern carbon circuit-breakers
there is a main brush or other form o
moving contact, and one or more other
rontacts whose function is to carry the
current for a very short time after the
main moving contact separates from the
main staticnary contact. An arc there-
fore will not be drawn between the main
brush and the stationarv contact, and
the brush will not be damaged and will be
able to carry the rated load successfully
when the circuit-breaker iz again closed,
Some breakers have, in addition to the
main contacts, secondary contacts, ter-
tiary contacts, and final carbon contacts,
between which the arc is broken.

The diagram (Fig. 2} shows the shape
and retative position of each of the con-
tacts for a breaker of large ampere
capacity in the two important stages of
hreaking the circuit as follows:

1. Contacts outlined by full lines
show main brush opened, secondary con-
tact on point of opening and carbon con-
tacts not changed from closed position.

2. Contacts shown by dotted lines
show secondary contacts open and the
carbon tips about to finally break the
circuit.

Fic. 1—12,000-AmprereE, THREE-POLE, TYyPE
CA CarBON CirCUIT-BREAKER
ELECTRICALLY-OFPERATED

Maintenance

Carbon |
Contact

Secondary
Contact

/Zd/;f?
Lomtact

Fiz, 2—TvrE L CARBON CIRCUIT-BREAKER
CONTACTS

Fuall lines show the main eontacts open,
secondary contacts about to open and carbons

st closed,
Dotted lines show both the main and secon-
dary eontacts open and the carbons shout ta

apen,

Arcing Contacts--These contacts, as
they open sueccessively, increase the
resistance in the circuit and to a certain
extent limit the value of the current at
the time the carbon contacts open. How-
ever, if the resistance in the contacts is
too large when the brush opens, the
brush will draw an arc and the resulting
sears will lessen the ability of the brush
to carry full load thereafter.

When breaking any considerable cur-
rent there is always an arc between the
carbons, and when the carbons are so
roughened and burned that the contact
resistance is very high, there will be an
arc between the secondary contacts when
they open. )

When the secondary contacts become
sufficiently roughened by the arc, the
brush and main staticnary contacts will
begin to arc when the breaker opens. It
is therefore necessary, in order to keep
the - breaker in condition to carry its
rated load without getting too hot, to
also keep the parts of the breaker that
are used to open the eircuit in good con-
dition.

Whenever the secondary contacts be-

come rough, the breaker should be open-

ed at the first opportunity and the con-
tacts filed until they maké a good
contact. When the carbons are burned
so that the contact area is materially
jessened they should be dressed to make
as good contact as i{s possible. If they
are broken or very badly burned so that

-y .
they camhot beput in good condition,
new carbor® should be installed. L:ke—

wise new secondary contacts should he’

put on when they are worn or burned
out.

Overheating

Properly designed and installe] break-
ers will carry their rated amperes without
overheating as long as the contact
resistance between the main moving
{(brush} and stationary contacts remain
normal, unless some other electrical
connection is defective. Une cause of
overheating of circuit-breakers is the use
of insufficient lead capacity or the use o
a hot ammeter shunt too near the breake
Another cause of overheating is defec
contact between parts of the conduct
material, other than the main {brush
contact, e.g.. nuts clamping tepminals or _
bus-bars to the studs may lLiave poor™
contact with the studs or with the ter-

mingls or bus-bars. . This poor contact
may be due to insufficient contact pres-'

sure, insufficient contact area, or oxi-
dized or corroded contact surfaces.

Insufficient Contact Pressure—If the
contact pressure 15 not enough, it is
obvious that tiphtening the nuts is the
remedy.

W )
Fig. 3—A4000-AmrEes, TY#E” CH CaREGN

CircoiT-BrEAKER, PEDESTAL MoustiNG | -
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Westinghouse Carbon Circuit-Breaker Muintenance

Insufficient coniact area mav be due
to untrue surfaces on tae nuts. studs o
bus-hars or terminals, or too small or toa
few nuts. Contact surfaces that were
true when made mav become untrue
by being battered, raising high spots on
the surface. When the armount of batter-
ing is smali and the surface is plain, the
best way is to carefully file off the high
spots. If the amount of battering is
iarge, 1 1s best to machine the surface.
Where it is the threads on the studs that
are battered, thev can usually be parti-
ally restored by filing away the high spots
with a small three cornered file.

Orxidation and Corrosion—{)xidized
and corroded surfaces of threads on studs
and nuts may be cleaned by rubling
with a brush, a picce of cioth, or waste
dipped in a mixture of water and pow-
dered pumice stone, or sorne other finely
ground scouring material.

Defective Joints—Overheating mayv be
due to a defective soldered joint. It often
happens that a soldered joint that was
good when made has bheen partialtv
broken by too great a mechanical lead
on the joint. The heat then developed
has melted the solder causing it to run

e *‘":\H out of the joint. A soldered joint may

‘B spoiled  similarly by an  owverload,
causing the solder to melt and part of i
to run out of the joint, rendering it incap-
able of carrving itsrated Inad thereafter.

Poor Main Contact Pressure

The most frequent cause of overheat-
ing of carbon ecircoit-breakers is bad
contact hetween the main moving and

F1c. 3—300 awp 400-AmpErE, Two-PorE, Tvee CL
Carpor CIRCIIT-BREAKER WITH SINGLE LLOSING
[Iaxniy, axp Two PLAIN OvERLOAT Colls

Fiz. 4—4000-AvrEre, TYrE CH CakbBos
CircviT-BrEakER, Pawsi Movstios
WwiTH Hovpmwe Cotn

stationary contacts. Like poor contact
on contact nuts, the bad contarl on the
main (brush) contacts may be due to any
or all of the three caunses. viz., insuffi-
cient pressure, insufficient area in contact

and oxidized, corroded, or dirty contact
surfaces. Arnv carbon circuit-breaker if
aflowed o stand will heat up, due to
oxidation. It should be opened occa-
sionallv torub up its contact surfaces, and
if this cannot be done, it should be applied
very conservatively, If the brush has
msofficient  contact  pressure, adjust-
mnents should be made to secure the re-
quired pressure. I the whole or nearly
the whole contact area of the brush does
not touch the opposing contact, it will
be necessary to refit the brush with a file
or otherwise, 20 that it makes contact as
mtended.

A good way to determine whether the
brush and opposed contacts are touching
each other 15 to mark the brush with a
soft pencil and then close the breaker
with a piece of thin paper between the
main contacts. M the whole area is
making contact every lamination of the
brush will make an impression on the
paper. If there are spots where the brush
does not touch the stationary contact,
blank spaces will show on the paper.

If the contact surfaces are oxidized or
corroded they should be cleaned with
fine sand paper. A good way to hold the
sand paper is to tack it to pieces of hard
wood as shown i the vpper sketch of

g, 7.

If contact surfaces are dirty thev can
be readily cleaned by the use of alcohol,
gasoling, ammonia, water and soap, or
oiher solvents,

It 15 impostant o note that breakers
with semi-elliotic brushes usually give
more ‘rouble with the contact between

Fit. 6-—1200-AMpERE, Two-PoLE. TvPE CL CAREnx CIRCUIT-
LrEAXEH, WITH Two CLOSING HANDLES, DaSH-POT

[

Trme-LiMIT OVERLOAD, UNDERVOLTAGE RE-
LEasE, HEVERSE CURRENT, aAND SHUNI-

Trlp ATTACAMENTS,



Westinghouse Carbon Circuit-Breaker Mainienance
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the brush and bottom stud than they do
between the brush and top stud. This
is due to the fact that in most cases'the
mottom end of the brush and the con-
tact surface of the bottom stud are not as
easily accessible as the top stud and the
top end of the brush, resulting in more or
lese neglect of the bottom contact. The
lower sand paper holder in Fig. 7 is made
especially for use on the lower stud and
lower end of the brush where it can be
reached only from above.

Transferring Circuit-Breakers

A prolific source of trouble with carbon
circuit-breakers is the transfer of the
breaker from the base on which it was
mounted in the factory to a panel of a
switchboard. Maost carbon vircuit-break-
ers depend on the base to hold some of
the parts in proper relation to each other.
Type CL earbon circuit-breakers, how-
aver, are provided with one piece frames
and may, therefore, be moved from one
panel to another with much less difficutty
than breakers with two piece frames
which are held4n alignment by the panet.
1t is, of course, necessary to align one
pole with respect to another in order to
obtain proper operation of common trip
and common cloging bars. Each pole
unit, however, with its one piece frame
retains shaft alignments independently
of the panel.

When mounting mmitipolar citcuit-
breakers it is very important that the
pole unitz be lined up properly with
respect to each other, so that the common
trip and common ciosing bars operate
freely, To check this, take a shaft as
long as the total width of the breaker
{not pole unit) and of the same diameter
as the handle lever fulerum shaft and
]Imsh it through the holes in the frames
rom which the handle lever fulerum
Eins have been removed. Thiz should

e done before tightering the frame
mounting bolts, See that the shaft
wirns freely and then tighten the frame
mounting holts. The shaft may then
he removed and the breaker assembled
with assurance that the pole umits will
he in proper alignment.

Gimp'Tacks fne Sahd Faper

T

Fre. 8—CrosinGg MaGET wiTH DaAsH-POT ForR CUSHIONING
THE PLunGER To PrEVENT EXCESSIVE SLAMMING

When clamping the upper stud in
piace, be sure to see that 1t is in proper
relation to the moving parts such as
carbon arm, brush and secondary con-
tacts.

Attachments

Circuit-breakers are usually provided
with an overload trip, and often with a
shunt trip, an undervoltage trap, an un-
detload trip, a reverse-current trip, or an
inverse-time-limit overload trip. Some
circuit-breakers are also provided with a
closing coil,

Undervoltage trip coils and the shunt
roiis for the reverse current trip are sub-
jected to their rated voltage continuous-
ly. When this voltage is large the coils
are somnetimes protected hyv an external
resistance. The use of externai resis-
tance permits winding the coil with
larger wire and results in the coil being
more rugged and durable.

Undervaltage coils and reverse-current
shunt coils (with their resistances when
used) are designed to withstand a definite
iine voltage, If theyv are subjected to a
voltage much in excess of the rated volt-
age they will finally aitain a tempetrature

RRE
i

Time (Secords?

which will destroy the insulation of the
coil,

Alternating-current undervoltage coils
usually are connected so that voltage is
removed from the coil when the cirenit-
breaker opens. Where alternating-cur-
rent undervoltage coils remain in eireuit
after the breaker opens, a meaxs of rey
trieving the armature to its closed po@%
tiom by the opening of the breaker is pro- %
vided. This prevenis undue current ~
flowing through the coil due %0 open
magnetic circuit and conseguent over-
heating. Careful inspection should be :
made to see that complete retrieving is o
obtained,

Shunt trip coils and closing coils on
Jatched breakers are subjected to the
voltage of the control circuit only during
the time of opening and closing of the
breaker, so they do not have much ten-
dency to get hot unless the breaker is
closed and tripped a good many times in
a short period of time. Voltage must not
be kept on such coils continuously. Clos-
ing coils on breakers without latches are
usually protected against over-heating
by a resistance which is cut in at the end
of the clasing motion of the breaker.

Curve @ Breaker set to tesp at 160 per cent

o breaker pating-Ternperature HEZ'C -
Curve Dbreaker sot lo trip at 80per cend

of breaker rating-Termperatare G122 T

\n—_“‘\'l"\-_

o

Current they coil in percent of coil seinng

F16. 9—CHARACTERISTIC CURVES OF INVERSE-TH4E-Lovty DevICE
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Westinghouse Carbon Circuit-Breaker Mainienance

Closing coils are usvally designed to
‘cloge the circuit-breakers between certain
maximum and minimum voltages. These
limits are usually as wide apart as it is
reliable and safe to operate. If the volt-
age i3 lower than the minimum, the cir-
cuit-breaker is liable not to close, and if it
is above the maximur it 1s liable to cause
damage to the breaker on account of the
excessive speed of closing. It is especially
liable to hreal: the carbons.

When figuring the actual control volt-
age that will exist at a breaker, account
must be taken of the drop in the control
wires. The range of voltage marked on
the nameplate means the voltage at the
coil terminals, therefore, the control bus
voltage must be selected with this in
view.

1n order to stop the breaker at the end
of the opening stroke, a friction spring
device and buffer are sometimes provided.
To be effective the friction buffer should
be s0 adjusted as to give sufficient pres-
sure between the surfaces to retard the
breaker so that it will not bound haclk
or hit too hard at the end of the opening
movement. On electrically-operated
hrealeers care must be taken not to have

" too muwl friction or the breaker will
. fail to close on the minimum operating
i voltage.

On some heavy electrically-operated
breakers, dash-pots are used to lessen the
shock due to closing on the higher part of
the control range. Such dash-pots usual-
ly have adjustable valves. The wvalve
should be set to give best operation at the
control voltage used on each particuiar
breaker. Regular inspection should be
made and the piston leather kept oiled
with neatsfoot o1l and clean and the valve
passages free from dirt. Before being put
in operation, this whote piston and valve
mechanism showd be inspected to see
that ne dirt or refuse from packing has
accumulated and that all parts are free
from rust, etc.

“Inverse-time-limit” tripping is usual-
ly accomplished by attaching some kind

of dash-pot to the moving element of the
tripping magnet. Two kinds of dash-
pots have been used for this purpose. In
the piston dash-pot, a piston is arranged
50 4s to move slowly for some distance
against the resistance of the working
fluid, then the fluid ceases to offer resis-
tance and the remainder of the movement
15 very rapid, tripping the breaker at or
near the end of the movement. The ac-
tion of such a dash-pot usually is varied
by the adjustment of a pin valve. The
sucker dise dash-pot consists of two sur-
faces in intimate contact, the contact
surfaces being immersed in oil or other
viscous fluid. One of these surfaces is

—MHaget Cout
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movable and is attached to the moving
element of the trip magnet. Unless the
pull of the trip magnet is as great or
greater than the product of the atmos-
pheric pressure in pounds per sguare
inch, and the area of contact in sguare
inches between the contact surfares, the
moving member will be held without
appreciable movement until the oil or
other finid can flow between the surfaces.
the time required to separate the surfaces
varying approximately inversely as the
pull, and directly as the viscosity of the
oil. If the time limit 1 too short, it can
helengthened by using a more viscous oil.
To keep the inverse-time-limit in good

working order, it is necessary that the
oil he kept clean. A single particle of dirt
between the two surfaces of the sucker
dash-pot will sometimes reduce the time
to zere. The engaging surfaces must be
protected so that no high spots appear on
either surface. If imperfections appear
in the surface due to bruising or other
cause, all high spots should be removed
with a scraper. Expericnce has shown
that satisfactory operation can be had
with the oil 1§ inch deep above the
stationary suriace.

With defective adjustments, it may
happen that when the moving element of
the overload, reverse-current, or shunt-
trip magnets moves 1o trip the breaker,
the brealker fails to open. (Jne reason for
this happening is that the moving ele-
ment strikes the latch too early in its
movement; that s before it has accumu-
lated enough energy to open the latch.
In cases like this, adjustments should be
made so that the latch is freed just before
the moving magnet element strikes the
stationary element.

Oiling

Every circuit-breaker has a little oil
put on each pin or shaft when it is being
assermnbled.  In time this oll works out.
Before the bearing becomes dry one or
more drops of oil should be applied and
worked into the bearings. All excess oil
should be thoroughly wiped off so as to
prevent the accumulation of dust or dirt.
If this oiling is done regularly there will
he no danger of the breaker failing to
open when it 15 unlatched by the trip
magnet or by hand.

Renewal Parts

When ordering renewal parts, specify
the name of the part wanted and give the
number of the circuit-breaker. The
stvle or stock order number will be
found stamped on the name plate.
Renewal Parts Catalogue will be supplied
upon receipt of reguest.
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Lhe lMPO“tanCE cf dd&quate care of all pro-

A -tPCtlve devices, To assure. proper fwiction-
~ing, they ghould be-the' subject of periodic,’

* gystematic’ ond intellibent inspection. Even

. the ,mallest details of required malntenance
- . should not be- neglected if costly fallures
e of equ‘pmenh.and ‘servide are to be avoided.

o . The frequency Hnd characte: of inspection

-7 will for the moet part be a matter of ex-

' - periente, In’ ﬂeneral ‘1ight monthly inspec-
“tion wlﬂlathorough inspectton sem1—annual~

: ly, ,hculd he & min;mum. - '

KEEP CIRCUIT BREAKE?S CLEAN
o Excess1ve deposits of duJ, and dxlt in
the operating. parts of i cireult- b:vaker
invariably cuuae'blndtné of stiafts, ‘vollers
- and-the operating levera.. Care should e
taken therefbrp to see- that- accunulation of
L dirt is prevented ‘and. this s particularly
. true in new . installathns vhere the eircuit-
bredkers have been Lnsta led before the
builu;ng construcnlon work has been Lom—
- pleted, In. the, latter case the breakers

Inétruétion Book bgqﬂ tolls. in Leneral
terma Huwtotﬂke care ‘of any caroon leCUlt

*'pecullar Ieature that ‘may TCQULrL mentlon.

B

SRS .
" The- contaets cf thl‘ brenker'dre'silver
plated. Thls platlnb is only a few thou-
sandths_oL.an.gnch_LhLC{_bo no scouring or
_.f;liﬁé_should be done except to remove high
spots caused by burning., Siiver plated
. contacts soon turn dark {rom oxidizing or
" sulphiding,

"aLill have ilow voltaye resistunce, tvhey

" with an crganic solvent,

L n\ph e

RETIU N e wuuld be dlfflcult 10 cver—emphAQLz

Sinece. these darkened contucts

“~osliould be ¢leaned only by s cloth moistened
- such: us alcohol or-

- holdznb mubnet to the trip free lever: i w

" pin connecting the eye bolt to the front

‘main hand operating lever..

Sl hLLthn up on ‘the large screw’ loc¢néd o

“the Lrush too far as an ovey
" the vrush .will cause the
Ffirst close up ‘ahd then force the toes of
_.Lh; Lrush away from the stiuds. L

‘shculd e compiétaly covered bycxtarpaulln. o

el apse Letwéen -
Tuntil Lhefopgnln of the next one’ the heat

N

Cincthe miwdot of the four flrat mentloned’ @

_are provided’with olil holes.
“~of oil on: the ‘bearing pins will prevena un-
_:'due 1r1gt10n and permlt the closxnp and
~iripping- dLVlCES 10 operate without dangé'
I ef sticking:
\should be -thoroughly removed to prevent th

- _' collection of dust, e
,breauer but does not” ‘take care of the - ©

‘breakers: w;th silver’ ylsnea contactaor*sonw

L Certain adJustenta are made ln the: !5qhe
CH orPaAer when lt is. aaseﬂbled _F;IS» Ihﬁ‘

adjusted so thut in the rest poslticn‘thcfv

end of the reset lever is in the same
straight Line as the -fulcrum pin: 1n Lh
Secund.tne next.
adjuszt nentis in locat;ng the wov1ng clos;ng

g v

I

Canc must-be taken not to foree.
deflection of
raminatlons. t

SCIQWE. .

Mo=L of the bﬁarings on the - "CH" bre;kér
A drop or . two

“After omllng, all v15¢ble oi

-qo;dered Lo th9 sheath. If :everaL minute-
the opening of one” over¢0qd

in the carbon due Lo the arc will nearly all
have disappeared buvif the overloudé “ppEnr
at very short-intervals and are & larfe
numuer, the carbon will et hot éhou'h m:_
neit the solder. Lhe solder has {Towm

lL

CBut Letween. the carbon wnd the qhenmh e 5]1

. piarts of the brewker,new curbon uﬁd shienth
chunld then Le instalied, : :

fact wiil Le apparent because Tt will be" '._
sputiered 10 small particles over the lowe._,




adlj burned and . rouLﬁened
“shouid bc.removed Jith‘a Flle OPCaPIOQal;J
dn’ grﬁe‘_tc greven, the arcinc Lhat oecurs

& on ule Sﬂconaurj Pcntact ‘rom spreadxng ﬁo"

Banh secondary andcarbnncontncts shculd_
be venewed when Ahey have become 56, badly
< worn' or burned that they Cannot be refltted
tb make ‘Pood - cantact. 1“ . '

s

lns{antaneous Ir:P

R .
JL A T

i The | JL\ntareuua trlp dev1ce 1a used to -
trip aiulzmnlt breiker whenever the currént
win_ khe Ghrenit whieh she brenker protectq'

i ; uxunnnu o oeortaln Hrndrturm1ncd ﬂnﬂ. valie,

4 oIy uunrlutq of u coll 'in geries With tha

' ‘ﬂline; the unvere turns of which act on a.

?'ﬁugncuik LLr“ULt conslating: of & statzcnar;

i pnltLon and a movinyg lron core.d MWhen “the

'% 3 ampete - WIrns of the serles odil aze Lreat
E:f;cnou*h or, in other words wlien tbe eurrenb
3 through Lhu series colil Ieachus A ‘certain

alue Lho movinyg core tg attracted ‘to-the

- suatlonar" LO“ulOu and +his movﬁment serves

--I“.‘! o Lo trip bl.e o:*ea]ccr. The. J.HSUd.ntldIIEOUS trlp '

_~ .devices WlLL wriv ‘the circuit: brﬁaker on .

R any OVEPLOuu above its settlng -
o

LA

: be JUSt 104. enou <h _that: breaker:érxps Just
g LbPIOPQ NOVlTJCDrEthAkES magnetipole face.
iaé,ﬁThiq unln Was calibrated from‘2000 109000
“ampeies, mo cliange calibratxon polnt loosen
thnmu nut’ dnd turn thumb screw to the

Db noL

. et callbratlon.below minlmum
C(lllbr‘dti U[ ! .

101nt.

L Cure anu1‘d be Luﬁ@ﬂ not to 1nterchdnae
- \J\rul 1;.«“1 t.l ’ .

Shunt Trlp ?*~;-*.ﬁ'”'

u- L

_ qhﬂ
‘/pr' )

AL Ip ml;net x of thi sol\no,u
LhL mufdbl& core of whxch lb pulleﬁ

“on. o&cr*o«as Lhe feﬁomdarJ coancta wl‘l Ee R Lull ks
' Tbe rcubhrEan” 'tripa Lhe c;rcu*t bre aker and Lhe cail 15

_ratedéndwould soor burn out.if the voltageé

.tﬁat purt uSed Lo move the toggle lever

.coil L dc—cnﬁrﬂlzed.

v regldual wagnenisr dis appeara and the core

,Lremove stL:rup dna\thp stat onary core and
: uhe core 5uxde.

CUreuk contaav

" ¢ontact’ springs ac x,n Luod WO {unt' condi- " "
't¢0n.'_”' '

town:ﬂs ‘he qtanxuqary
eneru;zed.,

cora, when'the ahunt
Hovement of LhAS core'

rlp coxl 15 skort time

wererapplxea zor dny lengﬁh cf t:me.

should be only long enough that the breaﬁer

moving and statlnnary Cores 1o prevent_

freazing, - This permits ther mcving Loreqto
refurn to’ita normal. posltion after ihe
If thip brasa waaher,
“ty omitted the reqidual,mugnetinm mey hold
. the moving core afuinst: the ' stationary core,.
even after the coil is de~enefgized and it
will thon ba. linpescible to trip the breaker [
open by means of the- shunt trip unni‘ the

.

drops baca DF LL cwntaccordL

oWt

-To LanuIL 4 new ehunt' rkp ccxl remove
bhunn“trlp magnet from the breaker, than?

”he r*011 ch then be taken

ta un. aperdtzn lxnm by meanJ of & lever on-
" the end ofia rotar, e “Operating link .
- should be adjus Led so- th4t the'make und
mnukergood. contact. with the -
aLnLlUﬂdry contacts,  These switches
. ‘be. inspected: occw}iondliy {0 see that ihe

shanid
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A air circuit breaker
renewal parts
ilNustraton § type CHM
- 35-000
section CHM
single pole - single throw
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indoor service-electrically operated
S

200-10,000 amperes -750 volt D-C

21

24
25-286
27

22
33—

switchgear apparatus

o T T

32

supersedes RPD 35-000-P

dated August 1938

Westinghouse Electric Corporation

, Switchqe'ir Division

30

34

effective Februoary, 1952

- East Pitisburgh, Pennsylvania



2 - type CHM alr circuilt breakers renewal
pedestal mounted parts data
electrically oggrated - automatic trip

8000 ampere - volt d-¢ - single pole

s.0. 33-Y-1418

general order
cGa-88500-¥

For typical 1llustration, see r.p.d. 35=-000-P, section: CHM

the following parts are most subject to wear in ordinary operation:
ref, : identification number
numbaer per unit

NC., name of part

circult breaker
bumper _
spring - lnner
gpring - outer
spring retainer
rubber bumper
piston
riston ring
headless set screw
housing
rivet - (through bumper) 2-5/8" of 1/8"
gteel bar
moving contact assembly
contact arm
arm
bumper plate
spring
spring retalning clamp
Micarta tube
bearing insulating bushing
bearlng steel bushlng
arcing contact
contact arm hinge pin
spring pin sthrough Micarta tubeg
hinge bolt (swltch operating rod
main contact
secondary arcing contact
main shunt - left hand
main shunt - right hand
shunt insulation -~ flat
shunt insulatlon - bent
main contact bearing
insulation under bearing
maln contact hinge pin
hinge pin copper alloy bushing
hinge pin insulating bushing
hinge pln key
bearing bolt insulating tube - long

(continued)

* ok

FR kR ok OV 10 ¢

. RO

(g

ok ok ok ok ok A RO O®I ok k ¥\O * ok ok K
PO RO PO 1O = bt 1 8 et 0 4 1t b et 1 O 1O 12 N R et R e fd

¥ not 1llustrated

J not indicated on illustration
note: Parts indented are included in the part under
which they are indented. Order part by name and [den-

tilication number — give complete nameplate reading. i
supersedes page 185 of renewal parts data dated 10/10/55 June, 1960

60-¥-193 page 1854

8BIZH " =
1nvss. Westinghonse Electric Corpazation



2 - type CHM air clrcultl breakers

tenewal

parts data
s,0., 33-Y-1418
(continued)
general order
CG-88500-Y
For typlecal 1llustration, see r.p.d. 35-000-P, section: CHM
the following parts are most subject to wear in ordinary operation:
ref ' identification number
no . name of part namber per unit
* bearing bolt insulating tube - short 2
* bearing bolt insulating washer 4
* bearing bolt spacer 4
11 statlionary arclng contact 2
12 stationary arcing contact spring 4
13 arcing horn 1
14 stud - upper 1
15-16 contact brush = lnner 1
15-16  contact brush - outer 1
17 secondary arcing contact 2
* secondary contact insulation 1
* secondary contact bracket 1
18 stud - lower 1
19=20 contact brush - inner 1
19-20 contact brush - outer 1
X acceleratling spring 2
accelerating spring end L
* spring retaining pin - lower 1
22 tripping lever 1
22 lever 1
* copper alloy bolt (engages overload trip) 1
* copper alloy bolt (engages shunt trip) 1
* copper alloy lock nut 2
27 tripping handle 1
* hinge pin 1
24 latch 1
25 latch spring 1
* latch hinge pin 1
* pedestal 1
(continued)
* not 1llustrated
note: Parts indented are included in the part under
which they are indented. Order part by name and idexn-
tification number — give complele nameplate reading.
aizug,a. Westinghouse Electric Corporation 60-Y-193 pag9185B



renewal

2 - type CHM ailr circult breakers parts data
8.0, 33-Y-1418
(continued)

general order

C3-88500-Y

For typlcal lllustration, see r.p.d. 35-000-P, section: CHM

the following parts are most squect to wear in ordinary operation:
ref. identification naumber
¢, name of part namber per unit

* k& ox %ok WS

LK)

LB K ok R ok

W
% okok koK ok ok A ok % ok P00k

%
o

closing lever _
closing lever hinge pin Ein movi core )
closing lever hinge pin (in frame
closing lever spring - oufer
closlng lever spring - inner
stationary spring retainer - upper
moving spring retainer -~ lower
pin - engagling closing lever and
spring retainer
insulation - over springs
shunt trip attachment
moving core
stationary core
core seat
trip lever
trip lever hinge pin
coll -~ 250 velt d-c
coll spacing washer
not used
type W auxiliary switch - 2 stage §page hos
type W auxlliary switch - 9 stage (page 405
lever - 2 stage switch :
lever - 9 stage swltch
operating rod - 2 stage swltch
operating rod - 9 stage swilitch
cverload trip attachment
armature complete
thumb screw
undervoltage trip attachment
spring
underveoltage trip coll - 250 volt d-c
hand closing lever

not illustrated
total furnished

reference: -

instruction book 5772

note: Paris indented cre included in the part under
which they are indented. Order part by name and iden-
tification number — give complete numeplate reading.

)
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Important

Type CHM Air Circuit-Breaker

Keep Main Copper Contacts Clean

In contrast to copper oxide, silver oxide or
sulphide 1is a comparatively good conductor so that
clrcuit-breakers having silver plated main conftacts
do not require the removal of oxlde. As a matterof
flact sandpaper should never he applied to sllver
plated contacts since the useful silver plating
would thereby be removed,

Maintain Proper Main Contact Pressure

wWhile 1t 1s true that after the main brush con-
tacts have been properly adjusted they will remain
so indefinitely, occaslonal inspectlons should be
made to see that all adjusting screws are tight and
1f any of these screws are found 1loose to see that
the brush adjustment has not shifted.

Lubrication

Lubrications of the various parts of the mech-
anism as applied at the factory should be sufficlent
for many months of service. Experience I1ndlcates
that lubrication 1s generally applied too freely
rather than Insufficiently. If a bearing seems to
require lubrication, apply only sufficlent oil to
provide a thin film on the working parts. Exces-
zsive use of 01l promotes the accumulaticon of dirt,
and oil is very detrimental to any contact surface
to which 1t may spread or upcon which 1t may be
thrown, Alemite fittings are provided for the lub-
rication of the main toggle pin bearings. It 1is
very important that these bearings have lubrication
at all times,



Type CHM Air Circuit-Breaker

Instructions for Operation

750 volts
Pedestal

2002 te 20,000 amperes,
D-C Bingle Pole, Panel or

RATING:

Mounting,

Type CEM breakers are ugaed
chiefly In steel mills, d-c.
railway powsr plesnts, automatlc substacions,
and in general whersver breakers are regulred
to operate on high pocwer d-c. supply systens
at 850 to 752 volts with the minimum of main-
tenance.

APPLICATICH:

Panel mounted breakers are mounted
on thick slabs of insulating nmate-
rial for boiting to steel framework., Pedes-
tal mountsd hreakers are bullt on individusal
pedeatals for bolting to the floor.

MOUNTING:

There s no difference in rating
between the two forms of mounting put pedes-
tal mounting i3 preferred where the heaviest
duty 1is imposed dues to 1ts greater inhcrent
mechanlical strength.

GENSERAL: In these 1nstruections, somewhat
~—  nore than the wusual porporticn of
apace is taken up by descriptions of the zev-
eral parts of the breaker, because many of the
detalls are worked out on principles that ap-
ply only where extremely high currents have
to be considered, and an explanation of the
reasons for such specisl features should be
helpful 1in the operatior and maintenance of
the apparatus. Alsc, some of the mechaniam
details which are not easilly seen when look-
ing at the completely assembled Dbreaker are
deseribed or explained by references to the
flgure Included herein,

High interrupting capacity 1s ob-
tained by gquick opening, to a wilde air gap,
of contacts tipped with arc resisting alloys
and supplemented by heavy arclng horns, these
parts being massive enough
heavy flash withoui seriocus burning.

In addition to the contact details
for minimizing the heating effects of the arc,
all parts have exceptional mechanlical strength
in order to withstand the severe mechanical
stregses resultirg from the magnstic effesct
of the short-circuit currents that the appa-
ratus may be required to interrupt.

By arranging the contacts with the
laminated stationary brush and or the Inside
of the magnetic loop formed by the studs ard
contact-bridging details, the magnetic fdrce
13 utilized to 1nerease the brush pressure
during the interval between the cccurrence of
a short-clrcuit and the releaseof the breaker
lateh. The so0lid copper bridging member Is
aubatantial encugh to resist the magnetic
force tending tobend 1t away from the brushes
but I1f 1t were laminated, as 1in the standard
arrangement of breakers for lower Interrupting
duty, the outer laminatlicons would have their

to withatand a.

Fig. 2 - FPedestal Mounted Breaker

pressure reduced or might even be "blown-off"
the stationary contaet before the latech could
have time to release,

The main contact Obrushes are built
up of strailght seetions of copper strap of
equal length,riveted together in groups form-
ing equal angles at the ends, and =zlamped to
make permanent contact with the stud heads at
one end and to coanect with the bridging con-
tact at the other, There 13 an inner and an
outer row of lamlnations, held by concealed
bolts on the inner row, in additicn to the
bolts passing through the outside clamp.

Main contact
parts,poth the
laminated stationary brushes and the solid
copper bridge, are silver plated to maintain
low contact resiatance over a lcng period of
service.

CIRCUIT INTERRUFTING DETAILS:

When the breaker opens, the main




Twpe CHM Adr Circutl-Breuker

contacts aeparate flrst and the entire cur-
rent is carr’ed wmomentarily by the secondary
and arcing contacts. A flsxi%le shunt maln-
tains eleecirical connection at all times te-
tween the lower atatlorary contact and the
Lower cnd  of the bridging contaget, thus pre-
ventirg any potential Ai1ffersnce that could
causes arn arc o form atthac end.

Seocondary contacts baiow the upper
stationary contacta &re faced wilth an ailay
having low contaect resistance which at the
same time willl endure considerable Aarzing
without injury to the contaet surface. Arcs
form on these paris only on the heavier in-
terrurtions, A& flbre barrier orevents such
arcs from flashing along tke surfacs to the
main brush, After the sasecondary contacts
rart, the currsnt is carrled by the arcing
contacts at the upper end of the oreaker,
These arcing contacts have low reslstance due
to the Iarge copper-to-bronze contact surface
tetwesn the 3ides of “he movable part and the
jaws of the atatlonary part between which the
novable part enters. Good contact betwesn the
staticnary Jjawg end the movable arcing con-
tact 1s assured Dy a =elf saiigning mounting
of ths statlorary jaws, and springs which ex-
ert pressurs In the direction of the contact
surfaces. Travel c¢f the jews ia limited, 2zc
that there 13 slways room for the moving con-
tact to enter the space oetween them,

As these contacts,lsst in the cir-
cui%, approach the polnt whers they separate,
thelr curved sdges, which ares below the plane
of +ne contact asurfaces maks the Tlnal linss
of contact whereon the arec focrma when they
part. These curved edges ars squipped with
tips of an allay having 4lgh arc-reslsting

preperci=s. The arce formed on the tips 1z
forced immediately by megnetdc repulsion inte
a pair of arcing heorns directly sbove, and In
metalllie ccntaect  with the polnt of formaticon
of the arc. These horns are solid castings
of a spacial bHronze which resists areing and
are maaslve snough to abacrb a great deal cof
heat without exzeasive burning at the surface,
Accelerating springs assist in rapidly widen-
irg the air gap. As the Dbreaker is single-
pole and trips free of the operating mech-
arlsm, there 1s no unneceasary weight to re-
tard 1ts =spe=24d.

BUMPEE: & combinatlon pnsumaz’c and rubler

pad bumper ©orings the moving parts
%o rest. First,the moving arm strikes a thilck
rubber ped whicn  is mounted on the top of an
air dash-pot. Clocae filtting, and the use of
plston rings,crevent an appreciable escape of
alr from the dash-pot at the moment of impact
and provide an air cushleon for bringlng the
partes wo rest withou:t jarring. A ball valve
in the pistcn of the dash-pot chstiructs the
escape of a’r when the rlston is pressed down
but ailows &ir to cgnter f'reely when the Darts
are retrisved to normal positlon by a soring
o the insiis of the bumper.
ELECTRIC CSRATING MECHANIZM: Normaliy,
the breaker
!z closed oy means  cof an electromagnet built
into the lower end. & detachable extension
handle which fits into fhe same closing lever
that is oberated by the olectromagnet TIro-
videa for manual operation Iin an emergency or
when Inspecting or mzking sdjustments. The
electromagnet 13 a solenold with round station-
ary and movacle cores on the 1nside and a rec-
sangular frame completirg the magnetic cir-

SOLID LINES SHNY CLOSED POSITION
BROKEN LINES SHOW OPEN POSIT/ON

Fig. * - Actlon of the

TRIDAING FREE — (PARTLY OPEN POSITION}

Latch and Tzggle Mechanian



Lype CHM Adr Clrewdt-Breaker

uls cn the cutsids. Flston rings and o cloase
ltting bsrass  osylinder between core and coil
form 2n  &ir cushlen which togetheor with the
demplng ~ffect o the currents Induced 1n the
brass cyilnder, prevent slamming and maintaln
a reasonzbly wniform closing apeed over a
wlde range of control voltage,

[B-N ]

Plgures % 1s for the purrose  of
explaining the actlon sf the latch and toggls
rechanisn, dhen  the breaker s fully closed
and latched, as shown cy solid lires, ar when
metrieved by the springs immedlately after
arening, the operating lever E and the iink F
are locked together te act as a single plece,
Tcggle i’nk (F}, lateh, lever (L) and trigger
(K% retrieve automatically after tripping, =z
that K and ¥ are alrsedy locked together at
the beginning of the closing stroke.
shen  the cicslng coil 1s energized
the clcaing magnet pulls downward through
intermedlate levers on the link J ang pin C
at ope =pd sf the operating lever %, The
other end of ¥ {s plvoted on stationary pins
D, Lever E is a wide bronze casting with two
bearings at each ond. FTizxed plvots at D,
around which E turns extend only to the ianer
cnds  of the two bearings at that end of B,
Link F, pivoted on pin C, is located with its
vertical center line In  the same plane with
the vertical center line of E, Link ¥ carries
the lateh reller which, sxcept during a trip-
ping operaticn, 1s held by the latzh L in a
direct lirns with the plns D, Centers C and
D Dbelng equidfstant on lever T gnd link 7, E
and ¥ act as a single piece as long as the
latch holds the end of F in the position of
a.ignment «ith pins D,

Before clcsing, the aeveral parts
are 17n the poaltlon shown by broken lines 1in
The flgure. After cloaing, tke toggle Formed
sn the centers A4 B D is over center and ‘s
prevented by permanently fixed stops from go-
Ing ©oveyond a predstermined position. This
toggle makes a rigid s=support for holding the
bridging contact against the stationary brush-
28,

The opening toggle A B ¢ 1s held
clesed by the latch lever L and the release
of' this latch Iever by trigger K permits thia
ioggle to collapse thus opening the bhreaker.

Cverload tripping !s controi-
led %y mrmagnetic attractisn
Detween the steel frame of the breaker serv-
ing as the poles of a magnet in which “he
atuds and waln contacts servs as & cne turn
coll,and & T-shaped armature located central-
1y below the mechanism. A calibrating ring
and gulde surrounding the stem of the T arm-
aturs provide an adjustment for varying the
preasurs of the armature spring. As the ring
turna to the right or left the spring prassure
‘s lowered or ralsed thus changing the force
reguirad by the overlosd magnetto pick up the
armature,

VERLOAD TRIP:

Cuarrents that will plek up the arm-
ature and triy the breaker are engraverd on o=
- 2cale plate. The <t¢rip- pcint is changed by
lvosening the thumdb screw =t he froot of the
frame and turaing the ring until the white ‘n-
iex line cressing the center of the pin socx-

et is in line with the scale reading for the
trlp current d=zsired.
The standard

range of calibration

iz 100% to 700% of breaker rating in five steps

120-128-180-175 and 200%.

INVEIRSE TIME LIMIT ATTACHMENT: The 1inverge
tlme  1imit

attachment prevents

the breaker tripping op
short tTime cverloads,

Thts attachment 1s caj-
itrated without oil, With current Tflowing
through the brzaker ths aame 83 the calibra-
tion setting and with oll in the pot the arp-
ature wiil nst plek up. The current flowt
muat e more thazn the calibraticn settlng be-
ferc the breaker will trip.,

The inverse time 2imit attachment
used cn this breaker 1s the sucker type. The
sucker which 1s a smooth aurfaced metsal diac
15 attached tc the armature and normally restsg
on the smooth bsttom surface of the pot con-
taining a small quantity of oil{approximatsl
1/8" deep). The resuli’ng sucker ecotion pes
tards the starting movement of the ocverlead
armatire unless ihe overload which occurs 1s
very heavy. £ considerable time will elapas
before the arwature can move, The amount of
surface in contact zetween the sucker ang pot
can be varled, thus providing variation in
tire limit. Further variaticn can be obtalnp-
ed by using oi1ls of different viscositigs. To
keep the inverss time 1imit in good working
order 1t 13 recessary that the cil be kept
clean, A aingie particle of dirt between the
two contact surfaces wlll sometimes greatly
reduce the time lag, If Imperfections appear
on the contact surfaces due to bruising or
other causes all high spots should be removed
wilth a =scraper.

CARE SHOULD BE TAKEN NOT TO INTER-

' CHANGE OVERLOAD DETAILS.

INSTANTANEOUS TRIP: The Instantancous trip
attachment 1a the zane
as the inverse fime limit attachment except

no oil 1s used in the pot and the breaker will
trip when the current flowing through the
breaker 1s the same as the calibration setting. .

The calibration setting should not
be et lower than the minimum calibration
point or higher than the maximum calibration
»oint., ’

Laminated studs are used in
all of thess breakers. Hor-
lzontal eor vertical laminations can be had in
any comblnation required, When the overload
trip is calibrated, current i3 brought to the
breaker through bus bars in the position that
correspenda with the pecsition to be occoupled
by bus bars when the breaker 1s in service.
If & change In bus lay-out is made, the call-
tration of the overload “rip should ke check-
=d, There may be an aprreclable change of
cailibration, especially 1in the higher rated
breakers,

BUS CONNECTIORS:

Periodic 1napec-
tion of all treak-
ers In service I3 recommended. FRoutine in-
specticna  should be scheduled according to
the severity of the service, aix-month lnter-

INSPECTICH AND MAINTENANCE:




Tyvpe CHAM Air Circudl-Breaker

vals neing sultable for the average inatalla-
tien, A apeclal fnspecticn should be made as
soon a2 poasible aftesr a breaker has Seen sub-
lected to sxtraordinarily heavy duty. A lit-
tic attention at the right time may prevent
the need of repairas later on,

#ood ceondltion of auxilizry and arc-
ing contacts la npecessary in order that they
will protect the maln centacts, 3Jurns and
roughening of the contact surfaces should be
amoothed off with fine sandpaper, or & fils
:f necessary. Sandpaper should never be used
on aiiver plated contacts. ihere there is =x-
posurs to dirt that cannct e wiped off with
a dry cloth of waste, a Zlguid cleaner such
as ceroon tetrachloride may be used sparingly
But the liguld should not be left te dry on
thes surfaces,

Contact adjustment for regulating
ths pressure of the bridge against the brush-
25 13 mrde by means of an scsentric pin In the
toggle links. EReferring to ths figure, the
eccentric plnls located at B, connecting links
F and 3. By locsenirg the belt M ard turning
the eccentric pln witha screw driver, the ef-
fective length of the two links can be wvarled
sufficlently to provide &any necessary change
of pressure,

The air outlets on the bumpsr and
closing magnet dash-pois are not adjustable.
Beyoni keepirng the vents free from accunmula-
tion of dirt, they nmeed no aettention,

The trigger is fitted with adiust-
ments for adapting 1t tco the mechanical con-
tazts with the tripping devices, Hexagonal-
head screws with lock nuts are used for ad-
justing <the diztance which the overload trip
armature must travel from the time 1t 1is
picked up unti2 1t strikes the trigger, and
for setting the normal positicn of the shunt
trip lever. Hexagonal nuts on the opsrating
npd  connecting the underveltage release at-
tachment are used for a slmllar purpose. Ad-
Juatmernt of the dlatance between the triggsr
and the averload trip armature does not change
the tripping current but regulates ihe force
with which the trigger 13 atruck., Increasing
the dlstance increases, and decreasing the
distance decrsases, the hammer effesct, 3im-
1larly, adjustment of the positicr of the
ahunt trip lever by turning ths adjusting
serew ¢lockwlse decreases the forece with
which the shunt trlp plunger strikes and the
reverse adjustment has the reverse effsct.
When msking either of these adjustmencs, a
sgafe margin of travel within the limiting pos-
Itlons ¢f the armatures must be retalined. A
good way te check the adjustment of any of the
tripping deviees is to push ths tripring arm-
aturs to trip nositlon byhand with the break-
er in clesed position. Tripping sheould oceur
an 1nstant before the armature rsaches the
end of fts travel.
ATTACHMERTS: Two gwltches, one
- nine-pcle and the other two-
pole, are used in the standard aguliprent,
They arse of the same general ccensiruction as
the wWestilnghouse type w 1lnstrument and centrol
switches, Current ia cut off the closirg coil
bty one-rvole of the ftwo-Dole switch making con-

auxiliary

tact during the closing stroke which de-sner-
glzes a relay that crens the ecireult after
the breaker is latched. 3Jcveral contrel con-
nectlcns &re made by the nine-pocle awltch.
These Includes Do2ell slarm or algnal lamba,
shunt trip and undervoltage trip. As a rule,
one or more sets of contacts are available
for a3peclal ccnnections that may be regulred
in individual dinstallations. Zesiticns cof
contacts are arranged toc open ziie circuits to
the shunt celis of {tripping attachments and
clogse the signal contacts when the breaker
opens.

the switchea are made
zf the parts connect-

Ad justments of
by varying the lengths
ing thex wilth the breaker. ILengthening cr
shortening the operating rod advances or re-
tards, respectively, the making or breaking
af egntact on the down gtroke and has the re-
verse zffeet  when cloging the breaker;
lengthening or ahertenlng the arm extending
from the reaker mechanlsm Increases or de-
¢creases, respectively, the total travel of
the awlteh segments,
SHINT THI? ATTACHMENT: The shunt :frip magnet
la cf the scienoid
type, the movable core of which iz pulled to-
wards the stationary core when the ahunt zeoil
is energized, Movement of the core trips the
oreaker and the cell 1s {lmmedistely cut out
of the circuit by the auxlilisry switch. Thia
s necessary since the shunt <rip coll ia

ahort time rated and would scon turn out Lf
the veltage were applled for any Ilength of
time,

A brass washer 13 placed between

the moving and ataticnary core to prevent
"freezing" duc o residual magnetism, This
permits the moving core to return to its nor-
mal positlon after the colil 1a de-snergized
and 1t is then ready to again perform it
tripping function, Abksence of this brass
washer wi1ll permit sufficient residual mag-
netlsm to hold the movable core against the
stationary core even after the coll is do-en-
erglzed and 1t will then be impossible to
trip the breaker open by means of the shoni
trip device, until the morable core ls forcib-
ly retrieved or until the residusl magnetism
disappears and the core drocs back of i1tz own
accord.,

The starcdard range of coll veoltage
over which the ahunt trilp mechanlsmn copersates
13 56% to 112% of normal rated coil voltage.

UNDERVOLTAGE FEELEASE ATTACHMENT: The under-
voltage re-
lease attachment is mounted on the front of
the closing magnet, It contains an electro-
magnet having a stationary core and a4 movable
armature which 1s hinged at one end. As long
as the coil 1In this sttachment 13 cnerglzed
at any voltage from maXimum down ts about 30%
of norma., the armature is held agsinst the
core and does not intsrfere with the operation
of the treaker. If the voltage falils or irops
below avout half of ncrmal,a spring pulls the
armature away from the magnet and driveas a
trip rogd zgalnst the treaker ftrigger,thus re-
leasing tne latch., The breaker cannot be re-
latched until 50% cr more of contrel voltage




Type CHM Adr Circuit-Breaker

WESTINGHOUSE RENEWAL PARTS DATA

Recommended Stoek of Rensewal Parts
TYPE CHM AIR CIRCUIT BREAKER

Indoor Service - Panel or Pedestal Mounted
Electrically Operated - Overload trip
2000 to 1GC,000 Amperesz - 750 Volta D-C - 3ingle Pols - Single Throw

The follewing is a 1list of the Farts on this epparatus that are most subject to wear
in ordinary operation and to damage or breakage due to possible abnormal ccnditions,

For Illustration of Parts, See Figure 4

Breakera In use up to and including 1 5

Recommended

o}
Description Number eq for Stock

Breaker Complete o]

Moving Contact Arm Complets
Bumper Complete, -
*Bumper Spring - Inner,
*Bumper S3pring - Outer,
Bumper. . . . .
Maln Moving Contaat - .
Moving 3econdary Areing Contact
Moving Arcing Horn, ., , .
Moving Contact Shunt - Left Hand .
Moving Contact Shunt - Right Hand.
Staticnary Contact Finger . . .
i Staticpnary Contact Finger Spring.
—w\ Stationary Arcing Horn . . . .

1

1

1

1

1

1

1

1

2

2

=

4

1

Fpper Stud . S e e e 1
Statlopary Contact Brush, , . ., . . . e e e -
3tationary Secondary Arcing Contact Finger, PR 2
Lewer Stwd . ., . | | S e, 1
Stationary Contaect Brush, e e e, -
Accelerating Spring . . . ., . . | e e e e, 2
. . . . . . . . . . . . . . . 1

1

1

1

1

1

1

1

1

1

1

1

2

I

1

T

a2

&

Trigger . .

*Trigger 3pring.

Trigger Letch . .

Trigger Ilatch Spring. . .

Trigger Lateh Guide Spring.

Hand Tripping Kncb . .

Pedeatal Complete,

Operation Counter,

Cloaing Coil

Shunt Trip Coil . .

Undervoltage Release Cofl ., |, .

Type W Auxillary Switch - 2 Ponle,
*Moving Contact Segment . .
*3tationary Contact Fingsr . .

Type W Auxiliary Switeh - 9 Pols,
*Moving Contact Segment - Smal]
*Moving Contact Segment - large
*3tationary Contact Finger

0
o
0 0
o 1
) 1
0 1
) o
1 o
1 2
o 2
0 2
2 1
1 2
1 2
0 o
1 2
2 i
0 0
1 2
i 2
o 1
0 1
o i
o} 1
0 1
o] 0
o 4]
o f
o 1
0 1
o 1
s 0
4] 1
2 [
0 0
1 3
D 1
g 8

1

* Not Illustrated
+ Identification of thsse parta vary with different ratings end characteristics of Breakers,
If these parts are desired, Renewal Parts Data will he supplied for your Breaker. Give the
complets nameplate reading with your refuest to the nearest Sales Office of the Company.
Parts indented are included in the part under which they asre Indented

TA36T



Tvpe CHM Adr Circuit-Breaker

i3 again apriled to the coil.

OFERATION CCUNTER: An operation counter &t
the front of the auxillary
awiteh on the right hand side of the hreaker
registers the total number of operatlona of
the bresker, Comnnectlons with the operating
lever on the sounter is made through & spring

,Sggpwa.??H¥53z?s.25¢Z?

‘s Maving Sec Arcing Cont.

? A ig)l

O

Stationary Con- Spring

bact Brush e i i
Upper Stud

el

Stationary Sec. Areing
Contact Finger

Main Moving Cmmﬂl:j_

Sta Cont. Brush = =
foving Cont.Shunt {0

Lower Stud

Stationary Arcing Horn
Moving Arcing Horn
-—= Stationary Contact Finger r:___
> Moving Contact Arm Complete!
B Jtationary Contact Finger ]

Accelerating Spring

link which
from a qutck

atsorbs  the shock of cperation
moving arm. No adjustment 1s
1kely to be needed, butin case the last fig-
ure on the dilal gzets out of llne, 1t can be
corrected by laosening the clamp at the inner
end of the lever on the counter and turning
the shaft through a small angle before tight-
ening again.

=

2

s '
Pt O |

ﬁﬁ”

LI L

_TIII]—EI I3t

Irigger
lo o
i !
L
il
Pedestal Complete T‘g
-y ' — ]

\ = !- -
\\Q$i ;vp,:;,: [L L “&J?‘— per Counter
na 7] ype W Aux. Sw.
-f_
Trigger | — 9 Pole
T 3 |' ‘
. | 1]
Undervoltage |
— Refease Coif | -[ i
Closing Coif | ' [

L
==

Breaker Complete

C )




Type CHM Air Circust-Breaker \_

T S

TABLE - ;

3tyle Number
Description i olb 271 1 014 272 1 014 273 1 014 274
Regquired
Staticnary Contact Brush - 2000 Amperes 1 - - -
Stationary Contact Brush - 3000 Amperes - 1 - - .
Staticnary Contaet Brush - 4000 Amperes 2 - - -
Statlonary Centact Brush - 6000 Amperes - 1 - 1
Statlonary Centact Brush - 8000 Amperes 2 - ) N
Staticnary Centact Bruah -1C000 Amperes 1 1 1 1

ORDERING INSTRUCTIONS

When ordering Renewal Parts, always specify the name of the part wanted as shown
cn the 1llustrations in thls Instruction Book, giving 3hop Order Number, and the type of Cir-
cuilt Sreaker zs shown on the nameplate, For exampie:

Cne Main Moving Contact, 4000 Ampere,for Type CHM Aipr Circult Breaker,
3.0. 28B-Y-597, shown in Instructlon Book S5772-A, Figure 4.

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

1. Send all correspondence and orders to the nearest Sasles O0fflece of
the Company.

2, State whether shipment 13 to pe made by freight, express or parcel
post. In the absence of Instructlons, gocds will be shipped at cur
disceration, rarcel post shlpments will be 1nsured only on reguest,
All shipments are at purchsser's risk.

3. Smell orders should be combined so as to amount to a value cf at
least $1.00 net. where the total of the sale 1s less than this,
the material will be invoiced at $1.00
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