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TYPE CH CIRCUIT BREAKER

It would be difficult to over-emphasize the
importance of adequate care of ull protective
devices. To ussure proper functioning, they
should be the subject of periodic, systematic and
intelligent inspection. Even the smallest details
of reguircd maintenance should not be neglected
il costly lailures of cquipment and service are to
be avoided. The frequency and character of in-
spection will for the most part be a matter of
experience. In general, light monthly inspection
with a thorough inspection semi-annually, should
be 2 minimum.

KEEP CIRCUIT-BREAKERS CLEAN

Excessive deposits of dust and dirt in thd
operating parts of a circuii-breaker invariably
cause binding of shafts. rollers and thedoperat-
ing levers. Care should be taken thegetorg to
see that accumulation of dirt is prevented and this
1s particularly true in new installationsfwhereithe
circuit-breakers have been installed (before” the
building construction work has bgén completed.
In the latter case the breakers should be com-
pletely covered by a tarpaulin,

MAINTENANCE

[nstruction Book S2dtmtelis in general terms
hhow to take care Of &n¥ carbon circuit breaker
but does not,take care,ot the breakers with silver
plated contacts or seme peculiar teature that may
require mentiof.

The contacts“of this breaker are silver plated.
This plating is only a tew thousandths ot an inch
thick so nodscouring or filing should be done ex-
ceptyto remove high spots caused by burning.
Silver plated contacts soon turn dark from oxidiz-
inglor sulphiding. Since these darkened contacts
still "have low voitage resistance, they should
De cleaned oniy bty a cloth moistened with an
organic solvent, such as alcohol or naptha.

Certain adjusunents are made in the Type CH
breaker when it is assembled. First the turn
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buckle connecting the shuat teip or holding
magnet to the trip free leves is adjusted so that in
‘v .oe. position the (pipf counccting the eye
bolt to the front endaol thefreset lever is in the
same straight line as the fulcrum pin in the main
liund operatiag ievernySecond the next adjust-
ment s in locatingthe moving closing core so

.at it hits the “stationary core aiier the loggle
snaps over £enter about 1/64 before the toggle
link hitSwuts stop.

The,main brush and contact surfaces ot the
studstshould make good contact with each other.
[f&%¢ontaet pressure is insutticient loosen the
fu.  Wiews that 4o through tne brush arm
andy thread into the brush back. and tighten
Upyon the large screw iocated in the midst of
dle four first mentioned screws. Cure must be
taken rat to force the brush too fur as an over de-

:ction of the brush will cause the laminaticns to
drst riose up and then force 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
dav oanit the clusing 2nd trippung devices to
operate without danger of sticking. After oiling,
all visible oil s:iould be thoroughly removed to
wrevent the coilecuon of dust.

The carbons are first copper plated then
sotder~d to the sheath. [f several minutes elapse
between the opening of one overioad until the
opening o! the next one the heat in the carbon
due to the arc will nearly all have disappeared
but if the overtoads appear at very short intervals
and are a large number, the carbon will get hot
€.v ::oox melt the oolde~ 1f the scider has flown
out between the carbon and the sheath the
fact will be apparent because it will be spattered
in small particles over the lower parts of the
hreaker. new carbon and sheaths should then be

stalled.

After the breaker has opened many times on
overioads the secondary contacts will be badly
bumed and roughened. The roughness should be

29 P.OZAL 4
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removed with a 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 carbon conticts should be
renewed when they have become so badly worn
or burned that they cannot be refitted to make
good contact.

TRIPPING DEVICES AND ATTACHMENTS
Instantaneous 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 cod in series with the line. tlie ampere
turns of which act on a magnetic circuit con-
sisting ot a stationary portion and a moving
iron core. When the ampere turns ot the series
coil are great enougit or in other words whepfthe
current through the series coil reaclies a ¢€rtaw
value the moving core is attracted to e Sta-
tionary portion and this movement serves, {0
trip the breaker. The instantaneous tnp jdevice
will trip the circuit breaker on any®avenload
above its setting.

Of the total truvel of the mowng core. the
part used to move the toggle)lever should be
just long enough that breuker trips just betore
moving core strikes magnetvpoleftuce. This unit
was calibrated trom 2000 to 9000 amperes. To
change calibration peint ™6osen thumb nut
and turn thumb screw 4to the desired calibration
point, then lock with thuntb nut.

Do not sét . calibration below mintmum calibra-
tion point.

Care should be taken not to interchange over-
lcad details.

ShuatLrip

The shunt trip magnet is of the solenoid
tvpe, the movable core of which is puiled towards

R
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the stationary core when the shunt coil is ener-
gized. Movement of this core trips the circuit
bre.. - ..J the coi! is immediatety outgot the -
circuit by an auxiliary contactgen the circuit
breaker when the laiter opgns.(This'ls necessary
since the shunt tap col is short time rated and
would socn burn out if themwoltage were applied
1< any leagth of time.

Of the total travel 0 the moving core, that part
used to move the 16ggle 1€ver should be only long
enough that theWbreaker trips just before the
moving and stationary, cores come together.

A buussyWashef is placed between the moving
and gstationarv®cores ¢ preveat treezing. This
peroaits, thésmov: .2 core to reiurn to its normal
position #er the coil is de-energized. It this brass
LioherWw omutted the residual magnetism may
hotdyt! . aoving core against the stationary core,
evien atter the coil is de-energized. and it will then
be impossiole to trip the breaker open by means
of the shunt trip until the restdual magnetism dis-
appears and the core drops back ot its own
aceord,

To instail & now saunt trip coil remove shunt
trip magnet from the breaker. then remove stirrup
andd the stationary core and the core guide. The
coll can fhien be taken out and replaced by a new

To instull 3 new closing coil disconnect the coil
leads then remove the bolts that tasten the
bottom cover to the magnet trame. The coil can
then be removed and another one installed.

Reil » A_xiliary Switches

Auxiliary switches are used tor signal lamp
circuits. shurit inp cutouts and electrical inter-
locking. Ve switch is connected to an operating
I+~ bv means of a lever on the end of a rotor.
Thi upeeating link should be adjusted so that the
make and break contacts make good contact with
the stationary contacts. These switches should
be inspected occasionally to see that the contact
springs are in good working condition.
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2 - type CHM air cir-ult breakers renewal
pedestal mounted patts data

electrically %ﬁérated - automatic trip
8000 ampere - volt d-¢ - single pole  [INw

: 8.0. 33-V-1I18
general order
CG@-88500-Y

For typical illustration, see r.p.d. 35=000-P, section?, CHM
£ the following parts are most subject to wear in ordinary operation;

°

identifigation | number
NO. name of part aamber per unit
.. clrcult breaker 5.0.33Y1418 1
3 bumper 8580331501 1
L spring - inner 305P019HO01 1
5% spring - outer : 305P018H01 1
Z spring retalner , 1037 704 1
6 rubber bumper 1074 112 1
* piston 1092 168 1
* piston ring 1035 207 2
¥ headless set screw 160 481 1
Jo! housing 1037 703 1
* rivet - (through bumper) 2-5/8" s 178"
steel bar vee ces 1
i moving contact assembly 9T7A0L63G03 1
2 centact arm 90AG215G02 1l
2 arm 1245 741 1
* bumper plate 1041 672 1
: spring 1035 378 2
¥ spring retaining clamp _ 1035 379 2
* Micarta tube 1041 779 1
* bearing insulating’ busHing 1041 477 2
* bearing steel bBushing . 1041 478 2
9 arcing contact | 1035 460 1
* contact arm hingé\pin 1041 489 1
* spring pin (throughwMicarta tube< 1041 479 1
* hinge bolt (sWw¥tch’operating rod 1016 956 1
7 main contact ‘ 29B8807GO3 1
8 secondary areling contact 1035 476 1
10 main shunt <4 left hand 1070 800 1
10 m2in shunt “ssright hand 1070 801 1l
* shunt/ insu®ation - flat n245 757 1
* shun®, Misuiation - bent 1248 478 1
* main centact bearing 1130 372 1l
* insulation under bearing : 1245 789 1.
* main contact hinge pin 1091 84 1
* hinge®pin copper ailoy bushing 1091 893 2
* hinge pin insulating bushing 1091 89z e
* hinge pin key 1091 895 2
* bearing bolt insulating tube - lcng 1016 9z1 2
(continued)
*o,,not 1llustrated r
\, not indicated on 1llustration

note: Parts indented are included in the part under
which they are indented. Order part by name and iden-
tification number — give complete nameplate 1eading.

supersedes page 185 of renewal parts data dated .0/i0/55 June, 1960

D o
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2 - type CHM ailr ciicult breakers retewal
partsedata
s.0. 33-¥-1418
(cont*~uecd)
general order
CG-88500-Y
For typical illustration, 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 parct - amber per unit
* bearing belt insulating tube - short 1016 920 2
* bearing bolt insulating washer 1016 924 4
* bearing bolt spacer 1016 925 4
11 stationary arcin contact 1074 113 2 -
12 stationary arcing contact spring 946 830 4
13 arcing horn 1043 629 1
14 stud - upper 01A6090G02 1
15-16 contact brush - inner 1014 272 1
15-16 contact brush - outer 1014 274 1
17 secondary arcing contact 1014 278 2
* secondary contact insulation 1035 475 1
* secondary contact bracket 2035 47 1
18 stud - lower 01A6091G01 1
18-20 contact brush - inner 1014 272 1
i9-20 contact brush - outer 1014 274 1
) acceleratin spring 1074 114 2
accelerating spring end 1035 379 4
* spring retaining pin - lower 1288 694 1
22 tripping lever 1534 461 1
22 lever 1534 458 1
* copper alloy bolt Eengages overload trip) +28A1384H06 1
* copper alloy bolt ({engages shunt trip) 28A1384H0T7 1
* copper alloy logck nut 28A1384H08 2
27 tripping handle 677 239 1
* hinge pin T11l 439 1
24 latch 1534 457 1
25 latch spring 1289 781 1
* latch hinge pin 806 110 1
* pedestal 90A06T76501 1l
(continued)
* not lllustrated

note: Parts indented are included in the part under
which they are indented. Order part by name and iden-
tification number — give complete nameplate reading.
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renewal
2 - type CHM air clrcult breakers puk(hh
s.o. 33-Y-1418
(continued)
general orderxr
C3-88500-Y
For typical 1llustration, see r.p.d. 35=000-P, section:iy, CHM
the following parts are most suf)iect to wear in ordinary operation:
ref, identification number
n¢ ., name of part number per unit
o) closing lever 070 852 1
o closing lever hinge pin Ein moving core) 898 188 1
#* closing lever hinge pin {(in frame 885 726 1
* ¢losing lever spring - outer 1289 782 2
o ciosing lever spring - inner 1289 783 2
#* stationary spring retainer - uppe. 1084 535 1
* moving spring retainer - lower 1084 336 b
* pin - engaging closing lever and
spring retainer 1084 337 2
* insulation - over springs 1035 478 i
21 shunt trip attachment 85BO490G0O2 i
* moving core 405 956 1
* stationary core 452 337 1
% cere seat 405 891 1
g trip lever 70B0551H01 1
! trip lever hinge pin 452 329 1
coll - 250 veclt d-c 476 368 1l
* coil spacing washer 450 81 4
32 not used cee oes -
33 type W auxiliary switch”™= 2+ stage Epage 4052 1019 406 1
34 type W auxiliary switch -~ O stage (page 40%) 1019 407 1
* iever - 2 stage switch 1035 452 1
* lever - 9 stage switch 1035 453 1
#* operating rod - 2¥stage switch 41c0431G02 1
#* cperating rod - Ovstage switch 4icol431401 1
* cverload trip attachment s.0.33Y1418 1
* armature complete 14B7119G02 1
* thumb screw 1016 955 1
® undervoltage, trip attachment 6980228501 1
* spring 1035 22 1l
* undervaeltage 4£rip coil - 250 volt d-2 1019 648 1
*  hand clo¥ing/lever r 1035 467 14+
¥ not iliustrated
++ tctal furnished
referenge =
instrue®lion book 5772

mote: Parts indented are included in the part under
which they are indented. Order part by name and iden-
tification number — give complete namepiate reading.
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Westinghouse

[. 8.1§202-B

Carbon Circuit-Breaker

General
The maintenance of carbon-break cir-
cuit-breakers can broadly be divided into
two main divisions; viz., keeping the

. breaker in condition to open the circuit

without material datnage to itself under
the predetermined conditions of opening,
and keeping it in condition to carry its
rated load without rising in temperature
more than the standard allowable rise.
In all modern carbon circuit-breakers
there is a main brush or other form of
moving contact, and one or more other
contacts whose function is to carry the

-current for a very short time after the

main moving contact separates from the
main stationary contact. An arc there-
fore will not be drawn between the main
brush and the stationary contact, and
the brush will not be damaged and will be
able to carry the rated load successfully
when the circuit-breaker is again closea.
Some breakers have, in addition to the
main contacts, secondary contacts, ter-
tiary contacts, and fina! carbon contacts,
between which the arc is broken,

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

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

2. Contacts shown by dotted lines
show secondary contacts open and the
carbon tips avout te finally Bzeak ‘the
circuit,

F1G. 1—12.000-AMPERE, THREE-POLE, TYPE
CA Caxgon CiRCUIT-BREAKER
ELECTRICALLY-@PERATED

Maintenance

Carbon
Contact™

Secondary ]
Contact

Main
Contact

Fi6. 2——TH¥PE CL_CarroS (iaCUIT-BREARER
CoNTACTS

Pull lineshshow e man contacts opern.
secnnddry contacts about to open and carnans
still closeds

Dotted liges show both me main zr+ secon-
dary eontacts'gper and * boLs sbout 1o
open.

ArcingContacts —These contacis, as
they ¢open successively, increase the
resistance in the circuit and to a certain
exterit limit the value of the current at
the time the carbon contacts open. How-
ever, if the resistance in the contacts is
160 large when the brush epens, the
brush wil: draw an arc and the resultmg
scars will lessen the abili' | © . brush
to carry full load thereafter.

When brezking any corsiderable cur-
rent there is alwa¥ys an arc between the
carbons, and when th= :arbons are so
roughened and burnad that the contace
resistance is very hxgn there wi'i be an
arc between the secon™ = cuutenis wilen
thev open.

When the secondary . l.uv. Decome
sufficiently roughened by the aic, the
brush and main stationary 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 circuit in good con-
dition.

Whenever the secondary ¢ ‘acCts be-

come rough the breaker stiould be open-

ed at the first opportun.ty and the con-
tacts filed uniHi they maké a gocd
contact. When the carbons are burned
so that the contact area is mat-mially
lessened they should be dreseed .0 muke
as good contact as i sible. If they

are broken or very bauiv Y 5o that

they canﬂot‘rbe Plit, in good condition,

new carbort'should be installed. kae- )

wise newlsecondary contacts should be’
put on whemthey are o or burned
out.

Overheating

Froperly designed and installed break-
ers will carry their rated amperes without
overheating as long as the contact
resistance between the main moving
(brush) and stationary contacts remsain
normal, unless some other electrical
connection is defective. One cause of
overheating of circuit-breakers is the use
of insufficient lead capacity or the use o
a hot amameter 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 clamning tepuinals orr)‘#-lk‘;ff"’

bus-Lurs ¢ “he swud, may tave paor’
contact with the studs or with the ter-
mirais or bus-bars. . Thiz poor contact |
may be due to insufficient contaet pres-
suve, insuficient contact area, or oxi-
dized or corroded contact surfaces.

Insufficient Contact Pressure—If the
contact pressure is not enough, 1t is
obvious that tightening the nuts is cne
remedy.

] .
F1G. 3—4000-AMPERE, “T¥PE" CH CARPON
CIRCUIT-BREARER, PEDESTAL \‘lownv
WITH SHUNT-TR1» Com.
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Westinghouse Carbon Circuit-Breaker Mainienance

Insufficient contact area may be due
to untrue surfaces on the nuts, studs or
bus-bars or terminals, or too small or too
few nuts. Contact suriaces that were
true when made may become untrue
by being battered, raising high spots on
the surface. When the amount of batter-
ing is small and the surface is plain, the
best way is to carefully file oﬁp the high
spots. If the amount of battering is
large, it is best to machine the surface.
Where it is the threads on the studs that
are battered, they can usually be parti-
ally restored by filing away the high spots
with a small three cornered file.

Ogidation and Corrosion—Oxidized
and corroded surfaces of threads on studs
and nuts may be cleaned by rubbing
with a brush, a piece of cloth, or waste
dipped in & mixture of water and pow-
dered pumice stone, or some other finely
ground scouring materal.

Defective Joints-—Overteating may be
due to a detective soldered joint. 1t often
happens that a soidered jomnt that was
good when made has been partialiv
broken by too ;,reat a mecharnical load
on the joint. The heat then developed
has melted the solder causing it to run
out of the joint. A seldered joint mav
> sporled similarly by an overload.
causing the solder to melt and part of it
10 run out of ihe joint, rendering 1t incap-
able of carrving 1ts rated load thereafter.

Poor Main Contact Pressure

The most frequent cause of overneat-
ing of carben circuit-breakers is bad
contact between the main moving and

Fic. §—300 anp 400-Ampere. Two-Poig, Tvee CL
CarcaoN CIRCUIT-BKEAKER WITH SINGLE CLosING .LASE, R

F1c. 4—3060-AnrERELIVEE Ot CARBON
CIRCIT-BREAKE K, [Pangl NMounning
wiTit HouniiRGs CoiL

statignary contacts. Like poer contact
on contah.nutaptne Had contact on the
main (brushcontacts mayv be due to any
or all offjthe tnree causes. viz.. insuffi-
cient pressure, insufcien. _ tact

and oxidized, corroded, or dirty contact
surfaces. Any carbon circuit-breaker if
aliowed to stand will heat up, due to
oxiualion. .t shouidwbe opened occa-
sionally to rub up i{§ contdet surfaces, and
if this cannot®e donefit siiould beapplied
very couservativelv. Afsfthe brush has
n..iHeient _eontacty, pressure, adjust-
ments should beymade to secure the re-
quired pressuré. I1f¥the whole or nearly
the whale contaci/area of the brush does
not touchighe opposing contact, it will
be neeessaryito refit the brush with a file
or otherwise, so that it makes contact as
infénded.

A goad way to determine whether the
brush and epposed contacts are touching
eachipther s to mark the brush with a
seft pencil and then close the breaker
with a piece of thin paper between the
main contacts. If tre whole area is
mak.ay et every lamination of the
Srush wiil miake an impression on the
saper. I{ there are spots where the brush
does not touch the stationary contact,
ik spaces will show on the paper.

If the contact surfaces are oxidized or
corroded they shoulé be cieaned with
'ne sand paper. A good w2y to hold the
sand paper is to tack it to pieces of hard
;:\'Qod as shown in the upper sketcn of
Fig. 7.

If contact surfaces are dirty they can
be readily cleaned by the use of alcoho!,
gasoline, ammonia, water and soap, or
other solvents.

It is important to note that breakers
with semi-elliptic bfushes usually give
mer -oukle with the (ontact between

¥15. 6--1200-AMPERE, Two-PoLE, T¢PE CL CarpoN Circuit-

HANDLE, AND Two Prais OvErRLoAD ColLs

tgv]

Breaker, WITH Two CLoSING HANDLES, Dass-poT
TiME-LIMIT OVERLOAD., UNDERVOLTAGE RE-
EVEKS. CURRENT AND SH.NT-

TriP ATTACHMENTS.
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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
bottom 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
less neglect of the bottorm 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. Most carbon circuit-break-
ers depend on the base to held some of
the parts in proper relation to each otHer.
Type CL carbon circuit-breakers, now-
ever, are provided with one piece frantes
and may, therefore, be moved from ‘one
panel to another with much less difficulty
than breakers with two piece Trames
which are held in alignment. by ghe'panell
It is, of course, necessary tofalign ©ne
pole with respect to another imjorder to
obtain proper operation ofgeommaén’irip
and common closing bdrs. 4Each pole
unit, however, withyits On€ picge frame
retains shaft alignments indefendently
of the pancl.

When modntingd muitipdlar citcuit-
breakers it 1syvery impdrtant that tne
pole units be dined up properly with
respect to each other; 80 that the common
trip and commwon closing bars operate
{reely. To check this, take a shait as
long as the tota! width of the breaker
(not pole urit)‘@nd of the same diameter
as the handle lever fulcrum shaft and
push 1through the holes in the frames
romWwhich the handle lever fulcrum
‘)ms have been removed. This should
eWdone before tightening the {frame
mounting belts. See that the shaft
turns freely and then tighten the frame
mounting bolts. The shaft may then
Lbe removed and the breaker assembled
with assurance that the pole units will
be in proper alignment.

Gimp'Tacks fine Sand Paper 1
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Magel Cose
4

Pinger Tube

FiG. 8—Cr3ING(MAGRET WiTlt DasH-POT FOR CUSHIONING
32 £ounGer Jo PREVENT EXcessive SnaMMiNg

Wher clamping the upper swuid in
place. be sure to see that :yfissin _oroper
relation to the moving parts, suchyas
carbon arm, brush and §ecendary con-
tacts.

Attachmeénts

Circuit-breakers aréfusua'ly, vrovided
with an overload tfip, @y . a
shunt trip. angundervgltage trip., an
derioad tripfa reverse~gusfent trip, or an
inverse-tipne-limit overicad trip. Soms
circuit-breakersfare also previded with &
closing @eil.

Undervoltage ttin coils and the saunt
coils fomthe rewerse currs ¢ trip «re sud-
jected to their rated veiage ermris
lv. When this voltage is large the coils
arggsometitdes protected by an external
fesistance. The use of external resis-
lance permits winding the coil with
largesrgwire and results in the coil being
more rugged and durable.

¥Undervoltage coils and reverse-current
shunt coils (with their resistances when
nised) are designed to withstana a definite
line voltage. If they are su., 1A
voltage much in excess of the rated voic-
age they will finally attain a temperature

A5

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 circuit-
breaker opens, Where alternating-cur-
rent undervoltage coils remain in circuit
after the breaker opens, a mep»s of re? "
trievin, the armature t* 13 closed posi-
tion. by the opening of the breaker is pro- . ¥
vided. This prevents undue current *
flewing through the coil due to open
nazgaetic circuit and consequent over-
heating. Careful inspection should be
made to see that complete retrieving is
obtained.

Shunt trip coils and ciosing coils i
latched breakers are subjected to the
voltage of the control circuit only during -
the time of opening and closing of the ) © ]
breaker, so thev 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
he kept on such coils continuously. Clos-
ing coils on breakers without latches are
usuail; orotected agalis. over-heating
by a resistance which is cut in at the end
of the closing motion of the hreaker.

-
T
L !
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gL .
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Westinghouse Carbon Circuit-Breaker Mainlenance

~ Closing coils are usually designed to
close 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 is lower than the minimum, the cir-
cuit-breaker is liable not to close, and if it
is above the maximum it is liable to cause
damage to the breaker on account of the
excessive speed of closing. It is especially
liable to break the carbons.

When figuring the actual control volt-
age that will exist at a breaker, account
must be taken of the drop in the centrol
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,

In 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 so adjusted as to give sufficient pres-
sure between the surfaces to retard the
breaker so that it will not bound back
or hit too hard at the end of the opening
movement. On electrically-operated
,breakers care must be taken not to have
toc muck fniction or the breaker will

,fail to close on the minimum operating

voltage.

On some heavy electricallv-operated
breakers, dash-pets 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 valve
should be set to give best operation at the
control voltage used on each particular
breaker. Regular inspection should be
made and the piston leather kept ciled
with neatsfoot o1l and cleanand the valye
passages free from dirt. Before being put
In operation, this whele pistos and valye
mechanism should be inspected to gee
that no dirt or refuse from packingyhas
accumulated and that all parts arefree
from rust, etc.

“‘Inverse-time-iimit” trippingis usdal-
ly accomplished by aitaching some kind

A’r.wlm'wf-"‘"r‘—‘o- ‘
pzqu/e\g""

Uingle pote)

of dash-pot to the moving element of the
tripping magnet: Two kinds of dash-
pots have been used for this rt*nose. In
the piston dash-pot, a piston 15 . ~inged
so as to move slowly for seme distance
against the resistance of the working
fluid, then the fluid ceases to offer resis-
tance and the remainder of the movement
is very rapid, tripping the breaker a: er
near the end of the movement. Tkte ac-
tion of such a dash-pot. us iy is varied
by the adjustment of a pin v2!-. The
sucker disc dash-pot censists of t- sur-
faces in intimate contact, the contact
surfaces being immersed in oil or other
viscous fluid. One of these surfaces is

!

1 Magnet (o
i

{

H

)

[—Hagnetic el

TiG. 10--PrstoN Dasu-Por

movabie and 15‘@stached to the moving
element of the,trip magnet. Unless the
pull ofthe, triphmagnet is as great or
greatér tpanjthe product .o . -

pheric” gressure in pounds per squase
inehVandjtiie area of contact in square
ifches Between the contact surfaces, the
moving / miember will be held without
apprégicble movement until the o or
othes fluid can fow betwezn the surraves.
the time required to sepa: -« the suttaces
varying approximately :.verselv 2= the
pull, and directly as the viscosity of the
oil. If the time limit is tac short, it can
be lengthened by using a more viscous oil.
To keep the inverse-time-limit in good

working order, it is necessary that the

‘oil be kept clean. A single particle of dirt

between the two surfaces of the sucker
dash-po. will sciaetimes reduce the time
to zero. The engaging’surfaces must be
protected so thatno highgpots appear on
either surface. Ifjimperfectfons appear
in the surface due %@y bruising or other
cause, all high &90ts should be removed
with a scraper. Experience has shown
that satisfactory/operation can be had
with the 6il, 4 incth deep ahove the
stationary surface.

With detective adjustments, it may
happémithat When the moving element of
theloverload, reverse-current, or shunt-
trip.magnets moves to trip the breaker,
the breaker fails to open. One reason for
thisphappening is that the moving ele-
ment strikes the latch too early in its
movement: that is before it has accumu-
iated enough encrgy to open the latch.
In cases like this, adjustments should be
madie 50 that thelatch 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
asseinbled. In time this oil works out.
Beifore the bearing becomes dry one or
more drops of oil should be applied and
worked into the bearings. All excess oil
should be theroughly wiped off so as to
prevent the accumulation of dust or dirt.
1t this oiling is done regularly there will
be no drnger of the br-.lz2r failing to
cpel when it 13 unlatcned by the trip
magret or by hand.

Renewal Parts

When ordering renewal parts, specify
the name of the part wanted and give the
aumber of the circuit-breaker. Tho
stvle or stock order number will be
found stamped on the name plate.
Renewal Parts Catalogue will be supplied
upon receipt of request.

'Y ~Jie f7ome of Eredter
" e Balonce Kepht

é}/ ' laleh rie

o .
Figger
IS . v /
- Time Lt o 0 it
Telmi | N Overeat Brscte

. fack bk~ Tip Bar id Bocet
- 7 Dytoad Poinler
' — Creriond Froh
Adusing Ky’ T~ e Limi gt

averssi ot Bt Cyinoer

F1G. 11—Suckek Dasu-Pot

4

Fnnted in U.S.A,

b,



i PN ENREPN) S AEEESEPENET . e
- v . "o~ . . .7 4
. . - BN . . .
: / L . i
- ~ \ . '
i '

i Vestinghouse -

3,

N

. .- . ' .
“ . . ! - ]
., O

¥

gy
G2

Ry

.'l'\‘ff‘
Y

TypeCHMAn' Cir'c-':uit-B;eaIEér'--'_t

e A

h g
f

G

37
o

P.0. Box 14 152 West 4th Avenue
Tarentum, PA 15084
Phone: (724) 226-8336  Fax: (724) 226-9760

Trep e

AR S g

LAy

. .
b 4

S

v 2 AT o
=&

I;/-J'.."-".v'(_'_—‘fi.

[
ISR~ A

P1o. 1—Paxst Mourtoo BroAxsa : v '

‘ot . . ’
R o
'

N "' Westinghouse Electric Corporation
o, o : " ‘East Pittsburgh,. Pa. o

e oo )8 EITRA .o

B > o
> y \
A ‘ .
. ‘ . Y
'F -iL ) ) “o o S
T . . !
vy to, o ' - 1 L
“ . \
v . N t
il ! .
V . , )
\ ” , B . ¢
’ . .
- : ’ F f
- 7

[ (R T

' ' -
——— e —evmeer s - -




Y-

N T
EXRA

L

y

&

2
e

e

2

0

“ioa
e

Ry

FEEPORS

e

2K

1= dehuy 0 Y

2%

SIS

INDEX

AT

P

Typo ClIM Air Circust-Breaker

)

3!
Sl

S U e

.
= 4
2

et

St

e

INSTRUCTIONS FOR OPERATION

Rating . . . . .+ . . . .
Application . . . . . . .
Mounting . . .. . . . . .
General. . . . . . . . .
Circuit Interrupting Details. .
Bumper . . . . . ¢ . o .
Electric Operating Mechanlsm, .
Overload Trip.” . . . . . &
Inverse Time Limit Attachﬁent A
Instantaneous Triﬁ .» Y A B
Bus Connections . . .SNL.N. .
Inspection and Maintenance . ..
Attachments . N G
Shunt Trip Attachmemnt . . . .
Undervoltage'Releaae Attachment.
Operation Counﬁer e e
Renewal PartsiData . . . . .
Tablé . M - . . . e e

OrderingdInstructions . . . .

AT
Wt B S e e came waet

E

e

PRI

K

PRVt W

e, .

SFOEE e a1

S L A
-~

TS
b

iy

$Uag
O e P

S

g

RTINS )
A - -,

B
’

N

Salai L

-

W @ N N N OO dx-NFF FE EF

FoX o

5 15
AT

[
o

-
1 v, .
bR S 2
DL PRI ARRRY ' 3 SN R T

e S

N
TN

Ty

=, '_A,.‘
e T







‘....---I-li-u-lllll!lllllliR G 3 co
Ty
- : . . . C P

- . e e e e - —_— = e - —ven W v S———— S e

Important LN

Type CHM Air Circuit;Breakér -

ot

ot

’ [ X

Keep Main Copper Contacts Clean R

L In contrast to copper oxide, silver oxidepor 1
"~ sulphide 1s a comparatively good conducton, so that 4

- circuit-breakers having silver plated main contacts :
- do not require the remgoval of oxide. As amatterof :
fact sandpaper should never be applied@,to“silver 3
plated contacts since  the uaeful sidver v plating - i

would thereby be removed. ”3
i

N

i

Maintain Proper Main Centact Pressure §j

While 1t is true that after the main “brush’con- -fﬁ

tacts have been propeply‘adjusted they will remain ';4
so indefinitely, occédsiona® inspections should be =
made to see that all“adjusting screws are tight and ST :ﬂﬁ

" {f any of these scréuws are found loose to see that‘ R
the brush. adaustment has ‘not shifted ' Iy
E

o 5

Lubrication Y

' RS

Lubfications of the various parts of the mech- o

anism as _applied at the factory should be sufficlent Ty
_for m@ny qmonths of service. Experience indicates o
thd%, Qubrication 1s generally applied too freely &
rather,than insufficiently. If & bearing seems to j&ﬁ
{reguire lubrication, apply only sufficient oil to uﬁ{
provide a thin film on the working parts, Exces- A
sive’ use of oll promotes the accumulation of dirt, e
and oil is very detrimental to any contact surface A
to which 1t may spread or wupon which it may be iy

_ thrown. Alemite fittings are provided for the lub- D
rication of the main toggle pin bearings. It is T

- very important that these bearings have lubrication ‘ﬁﬂ
at all times. =

o ——
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. .y RATING:

e ;mechunical strength,

f.

. rial for bolting to

" helpful 4in

. QUtY. the

750 vélta

2000 to 10.000 amperes,

D-C 8ingle Pole. .Panel or Pedestal
Mount ing. ) ‘
APPLICATION: - Type CHM breakers are used
""" chiefly 1in steel mills, d-o.
rallway power plants, sutomatic substations,

and In general wherever breakers are roquired
to operate on high power d-o. aupply systems
at 550 to 750 volts with the minimum of main-
tenance.

Panel mounted breakers are mounted
on thick slabs of ineulating mate-
stesl framework, Pedes-
tal mounted breakers are bullt on .individual

MOUNTING:

..".pedestala for bolting to the floor.

There 18
between the two forms of mounting out pedes-
:'tal mounting is preferred where the heaviest
duty'. is imposed due to its greater inhereat

In these instruections,
more than the usual porportion of
space {s taken up by descriptions of the sev-

GENEHAL(V

+ _ eral parts of the breaker, beoause many of the
' details are worked out on principles that ap-

Ply only where extremely high currents have
to be considered and en explanation of the
reasons for-such speclal features should be
the operation and msilntenance of
the apparatus. Also, some of the mechenism
detalls which are not easily seen whonylook-
"ing at the completely assembled breakerjare
described or explained by rererence to the
figure included herein,

High interrupting capadcityqe 1s ob-
tsined by quick opening, to), 8 ‘wide air gap,
of ocontacts tipped with arc reslsting alloys
and supplemented by heavy, aneingyhorns, these

" parts being massive enough to withstand a
"heavy flash without serious burning.

In addition £o thelcontact detoils
ror minimizing the heating @ffects of the arc,

B all parts have exceptional mechanical strength

in.order to withatsnd) the severe mechaniocal
stresses resulting J£rom the magnetic effeot
of the short-cfmcuitl currents that the appa-

L)

"', ratus may berequirsd®o interrupt.

By arfranging the contacts with tha

' laminated stationary brush end on the {nside

of the mognetlc loop forned by the studs and
. contact-bridging detotls, tha mognctio [forog
{3 utillirod to increase tho brush presesuro
during the intervol between the acourrvence of
8 short-circuit and the release ol the breakor
latoch. The 23olid oopper bridglug memdvor is
substantial enough ©0 reslst the magnetic
To0em, bund {NR b6 bedd 48 away Irom bhe brushus
but ir 1t were laminated, ae in ths standard
arpapngoment of bregkors for lower interrupting
outer laminations would have thelr

no difference 1in rating

somewhat

-taot at the other.

ype CHM Air Cirestitl-Brenker

Instructions for Operation

.
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Fig. 2 - PedenQal Mounted Breaker

pressure reduced or might even be “blown-ofr"
the stationary contact before the latch could
have time to release. )

The main coutact Yrushes are bullt
up of straight sections of copper strap of
equal length,riveted together in groups form-
ing equal angles at the ends, and oclamped to
make permanent contact with the stud heads at
one end and to oonnect with the bridging coan-
There is an inner and an
outer row of laminations, held by concesled

bolts on the Jinner row, 10 sddition to the.

bolts passing through the outside clamp.

CIRCUIT INTERRUPTING DETAILS: . Main contactd
parts,dboth tho

stationary brushes and the so0lid
silver plated to maintaln
over & long period of

laminatéd
copper bridge, aro
low cohtaot reélstance
sarvige.

4 main

the

When the breaker opens,

.-
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.- contacts at the

P.S

Lxpo CILAL Asr Circuil-Breaker

. cohtactas soparate f{irst and the entire cur-
rent 19 carricd momcatarily by the accondary
and arcing contacts. A flcxible shunt main-
tains electrical connection at all timmes be-
twoeén.,, the lower stationary coantact gnd the
lower end of the bridging contact, thus pre-
venting any potential difference that could
cevuye an arc to form atthat cnd.

Secondary contacts below the uppcr
stationary contacts are faced with an alloy
baving low contaot rsesistance which at the
same time will endure considerable arcing
withbut injury to the contact surface, Arvce
form on these parts only on the heavier in-
terruptions. A fibrec barrier prevents such
arcs from J{lashing along the aurface to the
main brush. After the sooondary contacts
-part, the currgnt 1s
: upper end of the bresker,
"- These arcing contact3 have low resistanece 4ue
. t0 the large copper-to-bronze contéct surface

between the sides of the movable part and the.

- jawa of the stationary psrt between which the
. movable part enters. Good contact betwoen tho
. stationary jaws and tB mova be &rcing con-
. tact 13 assured by a self aligning mounting
"of the stationary jaws. snd springs which ex-
ert pressure 1in the diraction of the contact
surfedces. Travel of the jaws {s limited, 30

"' ' that there is always room for the moving con-

tact to enter the space between them.

As these contacts,last in the cir-
cult, approach the point where they separatey
their curved edges, which ars below the plane
of the contact surfaces make the final lines
of coatqot -whercon the
part. These curved edgos are equipped with

BUMPER:

carried by the arcing

. Wheu .-inopcoting
aro forms when they

proportica. The arc formor on the tips i3
forced lmmadiatoly by magnetic ropulsi@n fato
a pair of arcing horns directly abov<, and)in
matallic contact with the point of [ormntioa
of thc arc. Theoee horns are 3o0lid caaweings
of a 3pecial bronze whioch reslsta arcing and
arc 'massive enough to absorb a great d-al of
heat without excwsaslve burning at tha aurrace.
Accelerating springs aasist in ropldly wldea-
ing the air gap. As thc breaker is slnglae-
pole and trips fraee of the _operating mech-
anism, there 13 no unrepessary woight to re- -
tard {ts speed.

A combination pnoeumatic and rubber
pad bumper bringa  tho moving parts
to reat., First,the moving arm strikes 2 thick
rubber pad which 13 ‘mountod on thc top of an
air dash-pot. Cloge fiitting, snd the uss of
piston rings,preveat,an appreciable escape of
alr from the dashspot at the moment of impact
and providc qan ain oushion for bringing the
parte to rest without jarring. A ball valve
in the pistom of» thc dash-pot obstructs the
escapg of(eir when the pilston 1s pressed down
but allows 8ir, to enter freely when thc parts
are retrievedsto normal position by a spring
on the inslde of the bumper.
ELECTRTICuOPERATING MECHANISM: Rormslly,
the breaksasr
{scloséd by means of an electromagnet bullt
intoithe jower end. A detachable cxtension
handle whiech fits into the same 0losing lcver
that is operated by the electromagaet prbd-
vides for wanuael operation in an emergency or

_-or making adjustments. The
electromagnet 19 &a° sdlenold with round statlion-
ary and movable cores ontho inside and.a rcc-
teagular {rame completing the magnetic cir-
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" the closing magnet pulla downward
intermediate Jcveres ob the link J and pin C

. the figure:-

" OVERLOAD TRIP:

msestensiiennnng

Type CHIM Asr Circuit-Breaker

cult on the outside. Pilaton rings and aclono
ritting brass. cylinder bctween corec and coil"

. form an  alr cushlon which together with the
' damping ¢f{fect of the curreats induced in the

brass .cylinder, prevent slamming and maintain
a reasonably uaiform closlng a3apeed ovor a

'wide runge of. control voltage. .

Flgure .3 ie Sor bhe purpose ‘of

axPIaining thc action of the latch and toggle

mochanigm. ~When the breaker {s fully cloged
and latched, as shown by solid lines, or when
rotrieved by the springs Jwmed1stely after

~opening, the operating lever E and the link P

are locked together to act as & single plece.
Toggle 1link (I), latch, lever (L) and trigger
(K) retrieve automatically after tripping, so

" that E and F are already locked together at

the beginning of the closing stroke.

whcn  the closing coil is energlzcd
through

at one end of the oporating lever T. The
other cnd of E {s pivoted on stationary pins
D. Llever E 13 8 wide- bronze ocasting with two
bearings at each eod., Fixed pivots at D,
around which T turna extend only to the inner
ends of the two bearings at that end of E.

.. Lipk F, plvoted on pin C, is located with 1ts

vertical center line in the same plane with

.the vertical center line of E. Link F carries

the latch roller which, except during a trip-

.- Ping oporation, i3 held by ths latch L in s

.direct line with the pins D.

; 0 belng equidistant on lever E snd link F, E

‘.and F ect 885 a single piece as long 88 the

"1 latch holds the end of F
. alignment with pine D.

Centers C and
in the position of -

.Before cloeing, the several panrts
‘are in the positlon shown by brokeo_lines in
After closing, the toggle),formed
on the cehters A B D ls over ceonter and is
prevented-py permanently fixed stops/from go-
ing beyond a predetermined pésitiodd This
toggle makes o rigid support for holding the

. bridging contaoct againatthc atationary brush-

es,

The opening Itoggle, A B C 4is held
¢losed by the latch lever U ‘@nd .the release
of this latoh laver bygtrigger K permits this
toggle to collapse thus opening the breaker.

OverloadutTipping {8 control~
léd /by megnetic attraction

l'between the stes) frame of the breasker ssrv-

ing as the “peoles, of a magnet in which the
studs snd main contacts serve as 8 one turn
coil,and & T-shapedyparmature looated ocentral~
1y below( the mechanism. A calibrating ring
and guide @urrowiding the stom of the T arm-
ature provide,sn adjustment for varying the
presaurce of the armature spring. As the ring
turns to the rignt or left the spring pressure
13 lowored or ralsed thus ohanging thc force

" required by the overload megnet to plck up the

armature. . ,

Currents that will pick up the arm-
ature and trip the breaker sre engraved oh o
s¢ale plate. The ¢trip point is ohenged by
loosening the thumb screw at the front of tThe
frame and turning the ring until the white in-
dox line croasing the oeater of the pin gock-

-:6t 13 in line. with Lhe acale reading fov 'the ]
trip ourrcnt desired . . e

_breaker ia the same a3 the calibration setting.

Thc standard rnnge of calibratfon
i3 100% to 200% of breaker ratinginfive steps
100-125-150-175 and 200%.

INVERSE TIME LIMIT ATTACHMENT: The {avarse
. B Line 1imit
attachment prevents the breakesr Cripping on
short time overloade. Thishattachment 43 cal-
ibrated without o01l, WithQeurront [lowlng e
through the breaker thesame as the calibra- . Py
tion sotting and with ofl fnithes pot tha arm- T
ature will aot pick up., ¥ The current flowliag
must be more than thedecalibpation setting be-
fore the breaker will tTip,

The inverse tdme 1limit attachment
uvsed on this bregkew,is the sucker type. The
sucker 'which 1348 smooth surfaced mstal diso
is attached to thejarmature and normally reats
on the smootli"Bottom surface of the pot con-
telining a s@all quantity of o1l (appror.imately
1/8" de€p). ¥ The /resulting sucker action ro- L
tards thelsterting movement of the overload- e
armature unless the overload whioch occurs 13 &a
venytheavys A considerable time will elapse
before, themarmature can move. The amount of
surfacelin contact between the sucker and pot
canl ‘be varied, thus providing variatioo 1n
time lfmit. Purther varilation ceu be obtain-
ed)by using oils of different viscosities. To
keeppthe inverse ' time L1imit in good working
otder it 1s necesssry that the oil be kept
clean. A single particle of dirt vetween the
two contact surfaces will sometimes greatly
Teduce the time lag., If imperfections appear
on the contaot surfaces due to brulaing or
other ceuses &ll high spots should be removed’
with a scraper. ,

CARE SHOULD BE TAKEN NOT TO INTER-
CEANGE OVERLOAD DETAILS.

INSTANTANEOUS TRIP: The instantaneous trip
attachment s the same
as the inverse time limit attachment except
no oil is used 1n the pot and the breaker will
trip when the current flowing through the

The oslibration setting should not
be set lower than the minimum caslibration
point or higher than the meximum calibration
point,

BUS CONNECTIONS: Laminated studs are used in
all of these breakers. Hore -
izontal or vertical laminations ocan be had in
any combination resquired. When the overload
trip {s calidbrated, ourrent is brought to the
breaker through bus bvars in the position that
corresponds with the position to de occupled
by bus bars whon the breaker 43 in service.
If a change in bus lgy-out ls made, the call-
bration of the overload trip should be check-

g
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¢d. There may be an appreciable ohange of Wi
calibration, eupeoially in  the higher rated o

_ breakers., £
R

)

INSPECTION AND MAINTENANCE: Porlodic {nspec- :g%
tionof a1l bresk- ol

era in service is reoommnsnded, Routino imne p)

spections should bde echedulod aocording to
the ssverity of the service, six-month inter-



. of pressure,

"'closlng magnet

~.tacts: with the tripping devices.
' head screws with look nuts

" dlotance decreases, the ‘hammer ‘effect.
-1llerly,

", screw

- which ths shunt trdPpy plunger strikes and the
reverse adjustment /hasg, the

"...er in closed position.

R

Type CHM Asr Cirgusl-Breaker

vals being sultable for the average instalia-
tion. A 3pccial inspection should be made as
soon ns posslble alter a brcaker has been sub-
jected tO extraordinarily heavy duty. A 11t-
tle attention et the right time may prevent
the need of repalrs later on. -

Good condition of auxiliary and arc-
ing contects 1s necesegary in order that they
will protect the main contacts, DBurnis and
roughening of the contact surfleces should be
smoothed off with fine sandpaper, or a file
if necesaary. Sandpaper should never be used
on silver plated contacts. where there le ex-
posura to dirt that cannot be wiped off with
8 dry cloth of wastc, & ligquid cleaner such
as carbon tetrachloride moy be uzed sparingly
but the liquid should not be left to dry on
the surfaces.

Contact adjustment for roegulating
the pressure of the bridge sgalnst the bruoh-
es 13 made by meana of An eccentric pin in the
toggle links. Referring to the figure, the
gccontric pin is located at B, connecting links
F and G. By loosening the bolt M and turaing
the eccentric pin witha screw driver, thc of-
fective length of the two links can be varied
suf{iclently to provide any necessary change

The air outlets on the bumper and
dash-pots are not adjustable.
Beyond keeping the vents free from accumula-

- tlon of dirt, they need no attentlion.

The trigger 1s fitted witb adjuet-
ments for adapting 4t to the mechanical coa-
Hexagonal -
are used for Aad-
justing . the distance which theé overload trip
armature must travel from the timepit 4y
picked up uatil 1t strikes the trigger,jand
for setting the normal position ofthiepshunt
trip lever. Hexagonal nuts on tha operating
rod coanecting the undervoltegepreleasa at-
tachment are used for a similern purpese. Ad-
Justmgnt of the distance between the trigger
and the overload trip armaturie, doeesnot change

< the tripping current but r@gulates the force

with which the trigger 1is @truck.” Inoreasing
the distance increases,)@nd \decreasing the
Sim-

ad juatment of the Wposition of the
ehunt trip lever bF tutning the adjusting
clockwise decreases the force with

reverse cffoct.

vhen making ‘@ither’ of thase adjustments, a

.safe margingef travellwithin the limiting poo-

itions of ghe armatures must be rotained. A
good wayto check the€ adjustment of any of the
trippitigdevices 4% to push the trippiang &arm-
aturo to trip position byhand with the dbreak~
Tripping should occur
garmature reachos tho

an instant boefore the

"end of ita travel,

ATTACHMENTS: 'Two auxiliary switches, one

nine-pole and the other two-~
polec,haxe used in the standard
Theyseroe

BHA) Weabirghauae byps W instrument and oontrol

equiphment.
or tho yamo ﬁonortl gonstruotivn pe -

awltches, Current is out off the cloaing ooll

: . 3\by one-pole of the two-polée switth making con-

T e bee o -

tact during the closing 3troke whigh de-anfrs
glzes a relay thot opens the clrocult@fter
the breaker 18 latchcd. S~2veral control conw
nect{ona are mide by the nine-poln aAftch,
Thaze Include bell alsrm or 3ignal lamps,
shunt trip and undervoltapge trip. A3 a rule,
one or morc sets of contacts are avallable
for wspecial connectlons that may be r<dquired
in 1individuval 1installaevions. Positions of
contsots are arreonged to opengthe_clircuits to

the shunt coils of tripping attachmonts and
close the 3ignal contacts when the braaker .
opens.

Adjustments off the awitches are mide
by varying the lengths “of the parta connect-
ing thcm with the bneakerd  Lengthening or
shortening the operating,rod advences or re-
tarde, respectively,hthe | making or breaking
of contact on thegdownlhstroke and hay the re-
verse offect Wwhen)y closing the breaker;
lengthening or® \shortening the arm extending
from the breakerjymechanism increasss or de-
creases, reypectifvely, the total travel of
the switch segments,

Tho shunt trip magnet
is of the solenoid
type, the movable core of which i1z pulled to-
wardsthe stetionary core wheun the shunt coil
isenergized. Movement of the core trips the
bréaker and the ocoil 13 4mmedistely cut out
of the ©ircult by the auxiliary switch. This
{sjnecessary since the shunt trip coil ia
short)time rated and would soon burn out 1if
the voltage were applied: for sny length of
time. :

SHUNT TRIP ATTACHMENT:

.

A brass washer is placed between
the movin and stationary core to prevent
"freezing” due to residual magnetism. This
Permits the moving core to return to its nor-
mal position after the coll is de-ensrgizsed
and it 4s then ready to again perform itsa
tripping function. Absence of this brass
washer
netism to hold the movable oaqre against the

. atationary core even after the coil is de-en-
ergized and it will then be 1iwmpossible to
trip the breaker open by means of the shunt
trip devioce, until the moseble core 13 forcib-
ly retrieved or until ' the residual magnetism

disappears and the ocore drops back of its own:

“eoccord.

: The standard range of coil voltage
over which the shunt trip mechanism opecrates
18 56% to 112% of normal rated coil voltage.

UNDERVOLTAGE RELEASE ATTACHMBNT: The
voltage re-

lease attachment 13 mounted
the closing magnet. It contains an electro-
magnet having a ststionary core and a novable
armature which 1s hinged at onec end. As long
a3 the ooll 4{n this attaohmont 18 onergizcd
st any voltage from maximum down %o about 80%
of normsl, the ermature is held against the
core and does not interferoc with the operation
of the breaker, If the voltage Cails or drops
below about hslf of -normal,a spring pulls the
arihaturoe away 'rrom tho mngnet and drives a
trip rod against the breaker trigger,thus re-
leszoling the latch. The breaker cannot be re-
latched until 80% or more of coatrol voltage

will permit suffiolent residual mag- -

under--

on the front of
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1s. again applied -to the coil.. 1ink which absorbs the shock of opcrmtion
L . from @8 qulck moving arm. No adjustmeot (>3
“OPERATION COUNTER: An operation counter at likely to be needed, but in caae the last fipg-
S the front of the suxiliary ure on the dial gets out of lipe, it canfbe
" swltch on the right hand side of the breaker corrocted by l1oosening the clamp at the inner
“ .registers the total number of operationd of end of the lever on the counter and turning.
the breaker. Connections with the operating the shaft through 8 smsll angle before, tight-

lever on the ocounter 1s made through & spring ening again. .

]
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Tl R i R NO.817  P.9

Type CITIM Asr Circust-Breaker

WESTINGHOUSE RENE.WAL VARTS DATA

R SIRTS

e

Recommended Stock-of Ronswal Parts

TYPB CAM AIR CIRCUIT BREAKER

: <Ted i SR
PP SN

sy
O

Indoor Service - Pancl or Pedestal Mounted
Electrioally Opsrated -« Overload trip
2000 to 10,000 Ampores - 750 Volts D-C - Single Pole -~ Singlo Throw

The followlng 13 & 1list of the Parts on this apparatus that are most, subjoct to wear
in ordinary operation end to demago or breakage due to possible abnormalfconditdons,

FRRCIIRY

For 1lluatration of Parts, Sec Figure 1} ,i
[ ]
Breakers in use up to and including 1 5 -i
Style No, Recomme=pdad s
. Desoription Number | Req | for Stock ]
Breoker Complete D e 1 0 0 22
Moving Contact Arm Complete . . ... . . . . . £k 4 + 1 0 0 %
Bumper Complete. . . Y Y & A + 1 0 0 e
‘Bumper Spring - Inner. . . . . . . . 8. 1 oun 850 1 0 1 it
*Bumpor Spring - Outer. . . . . . . . . W % .]1 0] 8h9 1 (o] 1 ARh
Bumper. . c o D AN Tete 12 1 0 1 N3
Main Moving Contsct o e . . Q e N, . + 1 0 0 i
Moving Seoondary Arocing. Coatsct . . . .. . ¢ . ] 1 035 476 1 1 2 3
; lMovlng Aroing Horn. . e e . . + .+ |1 035 460 1 1 2
‘Moving Contact Shunt - Left Hopd . . . | . o + ? 0o | 2 .
Moviog Coatact Shunt - Rignt Hend. . . 9 . + Q 0 2 K
Stationary Contsot Finger . . e oo S . . . {1 0718123 2 2 4 iy
Statlonary Contact Fipnger Sprlns . U 9uU6 830 4 1 2 . i
‘Stationary Arcing Horn . . Y 4 . VD 1 1- 2., " wd
Upper Stud . . Y. W A + 1 0 0 ‘ﬁ%
Stetionary Contsot Brush, . » «.4. . . . .| see Table - 1 R 0
- Stationary sacondary Arcing Contéot Finger®™ . ., . , ,| 1014278 R 2 " )
Lower Stud . . g . . e e . + 1 ) 0 |
Stationary Contaot Bruuh . ¥ A . <« . .| See Table - 1 2 -
Agoelerating Sprimg . . . . W e - . . . . o oW1 07& 114 ] 1 2
. Trigger . . N . + 1 0 1
‘*Trigger Sprins. v gy Qar c c v e v + 1 0 -1
Trigger 1atech . ., . . . & JW. = . .+ .+ .+ . . . R 1 0 1
‘Trigger lateh Sprins. . O &/ ¥ . v e e . + 1 0 b
- Trigger lLatoh Guide Spring A v + 1 0 1
Hond Tripping Knob . . A Co 677 290 b 0 0
Pedestal Complete. .. . (. . 0. . . . . .+ « . 4 . + 1 0 0
Operation Counter, .7, S .4. . . . . .+ « . . . 478 294 1 0 0
Closing Coll . . . 4. W & - o o e e e e -+ 1. 0 1
Shunt Trip Coil . WY - e e e e e e + 1 0 1
K | "~ Undervoltage Relemse Goil . T T T + 1 0 1
v Type W Aux{liary Switchis,2 Pole. . . . . . . . . .|1 o019 46| 1 0 0
o - *Moving Contsct Segment . . . . . . . . . . . . 545 626 P 0 1
ki *Stationery Coftaot Fdnger . . . . ... . «.. .. .'-o| 519 279 4 2 4
-Type W Auxfliary Switeh - 9 Pole. . . .. . . , . . .}1 019 uO 1 0 0
*Moving Contect, Segment - Small . .. ., . . ', . : 8 7 1 3
ey <, *Moving Contact Segwent - large . . . . ‘v .+ + . . 0 922’ 2 0o { 1
. R *3tationaly Lontaot Plnger . . . . . . . . . '. . 519 279 | 18 9 18
f{ . N
war Lo . Nou Illustrated
S + Ideftifioation of these parts vary with different ratings and characteristics of Breakers.
= - If, thede parts are desired, Renewal Parts Data will .be supplied for your Breaker. Give the
e omplate ndmeplete resding with your request to the nearest Siles Of{ice of the Company.
A 3 : Purta indented are included- 1o the part under whioh they are 1ndented )

S4y7
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Type CHM Air Circuit-Breeker

TABLE

) ’ . Style Number
Description 1018 271 | 1 01% 272 | 1 O1% 273 | 1 O1% =zl
. ' ' Required
Stationary Contact Brush - 2000 Ampcres b - - -
Stationary Contact Brush - 3000 Amperes - 1 - <
Stationary Contact Brush - 4000 Amperes 2 - - -
Statlonary Contact Brush - 6000 Amperes - 1 - - 1
Stationary Contact Brush - 8000 Amperes 2 - 2 -
Statlonary Contact Brush -10000 Amperes 1 1 1 1

ORDERING INSTRUCTIONS

When ordering Renewsl Perts, always specify the name of theipart wented as shown
on the illustrations in this Instruction Book, giving Shop Order Number, and the type of Cir-
‘cult Brcuker 83 ahown on the nameplate, For example

- . One Main Moving Contact, 4000 Ampers,for Type CHM A{r Cirouilt Breaker,
St $.0. 2B-Y-997, shown in Instruction Book 5772-A, Figuwre U

To avold delays and misunderstandings, note carefullyathe following points:

. 1. Send all correspoudenoe and orders to theyneargst Sales Office of
oy the Company. -

2. State whether shipment is to be mede Dyifreight, express or parcel
post. In the absence of instructions, goods will be shipped et our
discretion. Parcel post shipmente will be insured only on request.

3. " Small orders should be comdbimed 8o/as to amount vo & value of at
least $1,00 net. Where theftotal of,sthe sale ie less than thie,
the material will be invoiced at $1.00

All shipments are at purchaser's pisk. A




. - . . . . "
LY S
R R . o L. B . N
. “ .- \ . . \
' " Al .

~ Westinghouse = = O

e P

[

ker.?'v:

‘Type CHM' Alr Circuit-Brea

v | SR v
‘,.‘ ’ ] l:"\:.-\‘ ‘
ﬁ,:.—w—‘ [*J\
BN L
oA
fﬁLg'&Q T".h"‘ ‘ AAI
P.O. Box 14 152 West 4th Avenue } W ; o
Tarentum, PA 15084 SRt N :
Phone: (724) 226-8336  Fax: (724) 226-9760 t . ,
i ¢
o
Fio. l,—Pu(‘uK. Mountup BRBA!EI‘ v . '

Westi__hghouse Flectric Corporation
" East Pittsburgh,. Pa. o

S ) manA '
LN .
m{{} . . . Filing Ne. 33000 | -

ot
P
s .
‘
N { P
v
)
; '
3 0
' , !
- o ' ' '
?
f )
;.







-

D\(&

Ry p -
S R A . '~

Typs ClIM Air Circusi-Breaker v

IR INDEX : | i
t.,,f%, '.':' : ) ) . . . -'

! INSTRUCTIONS FOR OPERATION SR
t\ Rating . . . . .+ . « .+ + v .+ o 0 LR L. E;
application . . . . . . . . . . . 8. . . fé
Mounting . . . . . . . .+ . . . oam W .. :

General. . . . . . . .. W e e e
Circuit Interrupting Details. ., ., 4. °4 .- .: e
Bumper . . . . o+ ¢ .0 NP .. e ..
Electric Operating Mechanism. .9 % . .. . . ». T
Overload Trip.” . . . . . .. .+ .+ « o . . . .
Inverse Time Limit Attachﬁent A . ; e e e e e
Instentaneous Trib I T
Bus Comnections . . . S &% . . . . . . ...
Inspection and Maintenancer . . .. voe e e e e e
Attachments . , & % . . . . . . . . . L ..
Shunt Trip Attachment . . . . ; e e e e e
Undervoltage'Release Attachment. . . . . . . . .I .

Operation Coumter . . . . ., . . . . .+ .+ . . ..

W ®©® N N 39 O O'\ (O NN \ N RV IR S T Y S R

Renewald, Papts Data . . . . .. . . . e
Tabe 4 ® « v v e e e e e e e .. .o.o10

OrderimgfInstructions . . . . . . . « .+ + . . . 3 10

Ficm e e el i

p
. B




lmportanf

Type CHM Air ~Circuit-Breaker

Keep Main Copper Contacts Clean

o In contrast to copper oxide, silver oxideYor
"~ sulphide 18 a comparatively good conductorfysowthat

circuit-breakers having silver plated main comtacts

- do not require the removal of oxide. As aWmatterof

fact sandpaper should never be appliedWto silver

plated contacts since - the useful silver plating -

would thereby be removed,

Maintain Proper Main €ontact Pressure

Whileiﬁ is true that after the main -brush con-
tacts have been propegfly adjlsted they will remain
80 indefinitely, ocgasional inspections should be
made to see that all adfusting screws are tight and

" 4f any of these screWs ape found loose to see th&t‘

the brush. adJustment has not shifted

Lubrication

Lubrications of the various parts of the mech-
anism aspapplied at the factory should be sufficlent

for mdny ‘months of service. Experlence 1indicates

thathy, Yubrication 1s generally applied too freely
ratherythan insufficiently. If a bearing seems to

{reguirve lubrication, apply only sufficient oil to

provide a thin film on the working psrts. Exces-
sive use of o0ll promotes the accumulation of dirt,

and oil 1s very detrimental to any contact surface

to which 1t may spread or upon which 1t may bde
thrown. Alemite fittings are provided for the lub-

" rication of the main toggle pin bearings. It is

very important that these bearings have lubriecation
at all times.
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oy RATING:

.l:'ta)l mounting ls preferred

"~ helpful 4n

o parts
"heavy flash without serious)durning.

", stresses

. contact-brigging ‘detalls, tha magnctio

2000 to 10.000 ampcres,

750 volta

_ D-C 8ingle Pole. .Panel or Pedestal
Mount ing. . '

APPLICATION: - Type CHM bdbreakers are used

- chiefly 1in steel mills, d-o.

railway powey plants, automatic substations,

and In general wherever breakers are reoquired
to operate oo high power d-c. supply syatems
at S50 to 750 volts with the minimum of main-
tenance.

Panel mounted dbreskers are mounted
on thick slabs of insulating mate-
rial for bolting to steel framework, Pedes-
tal mounted breakers sre built on .individual

MOUNTING:

-"-pedestala for bolting to the floor.

There 1ie

between the two forms of mounting out pedes-
where the heaviest

duty'. is imposed due to its grecber inherent

amechanical strength,

In these dinstructions, somewhat
more than the usual porportion of
space i{s taken up by descriptions of the sev-

GENERRLE,

‘ff erel 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 en explanation of the
reasons for such special features shduld be
the operation and msintenancelof
the apparatus. Also, some of the mechenism
detalls which are not eassily seen whén LJook-
*ing at the completely assembled breeker are
described or explained by rererence topthe
figwe included hereln.

High interrupting capacity \\is ob-
tained by quick opening, to" a wide &ir gap,
of oontacts tipped with arc xegisting alloys
and supplemented by heavy, ancing horns, these
beirlg massive enough) to withstand a

Ig addition (to the contact detwils

: ror mininizing the heating effects of the arc,
. sll parts have exceptlonalymechanical strength

to withstand, the severe mechanlcal
resulting from the magnetic eflect
currents that the appa-

in . order

of the short-circult

. ratus ‘may berequired to interrupt.

By erranging the contacte with tha

* laminated statlonary brush end on the ineside

of the magnetichloop formed by the atud; and
oroa
43 utllirod to dincreasce the brush Prebouro
during the interval between the ocourrcnce of
8 short-circuit and the releaseof the breaker
letch.) The 3%olld ocopper bridging member is
sub@sential enough 0 Teslsat the magnetic

ramu bubel LRE b6 heﬂd 4b away pom dhe drushos
but “4r 1t were laminated, ae in bthe standard

arrangoment of breakers for lower interrupting
duty, the outer laminetions would have their

no difference 1in rating

‘tact at the other.

Iype CIHM Air Cirenil-Brenker

Instructions for Operation
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Fig. 2 - Pedestal Mounted Breaker

pressure reduced or might even be "blown-off"
the stationary contect before the latch could
have time to releasse. )

The main contact brushes are built
up of straight sections of copper strap of
equal length,riveted together in groupes fornm-
ing equal angles at the ends, and oclamped to
make permanent contact with the stud heads at
one end and to coannect with the dbridging con-
There is an inner and an
outer row of laminations, held by ooncealed
bolts on the inner
bolts paseing through the outside ¢lamp.

CIRCUIT INTERRUPTING DETAILS:  Main contach
parts,both the
stationary bruehes and the solid
silver plated to maintain
over 8 long period of

laminatéd
copper bridge, aro
low cohtaot redlstancs
sarvice,

A main

Yhen the breakerr opens, the

row, in sddition to the.

e R S A




. cohtactas soparate

stationary

without injury to the contact

‘. tact 1s assured by a
of the stationary jaws, and aprings which ex-

P.S

Lypo CILM Asr Circuil-Breaker

first end the entire cur-
rent 19 carricd momcntarily Dby the accondary
and arcing contacte. A flcxible shunt main-
talns electrical connection at all times be-
twgeén., the lower stationaxry contact gnd the
lower end of the bridging contact, thus pre-
venting any potentlal difference that could
csvde an arc to form atthat cna.

Secondary contacts below the upper
contacts are faced with an alloy
having low contact resietance which at the
same. time will endure considerable arcing
gurface., Arvcs
form on these parts only on the heavier in-
terruptions. A fibre berrier prevents such
arcs from Jlashing &along the aurface to the

maln brush. After the seoondary contacty
-part, the current s carried by the arcing
‘contacts at the upper end of the breaker,

". These arcing oontacts have low resistance due
. to the large copper-to-bronze contact surface
baetween the sides of the movable part and the.

jawa of the stationary psrt between which the

. movable part enters. Good contact betwoen tho

and the movable aroing con-
self aligning mounting

stationary Jjaweo

in the dirceetion of the contact
of the jaws {s limited, so

ert pressure
surfdces. Travel

-that there is always room for the moving con-

tact to enter the space between them.

As these contacts,last in the cir-
cult, approach the Polnt where they scparatg)
thelr curved edges, which are below the plane
of the contact gurfaces make the finelmllnes
of coantgot -wherecon the
part. These curved edgos are equiPped avith

tips of an alloy having high arc-resisting

S0L/I0 LINES SHOW CLOSED PO3ITION
BROKEN LINES SHOW OPEN POSITION

BUMPER:

aro forms when thoy

proportinca. The arc Trformdd ou the tilpuyls
forced 1lmmadiately by mapnetic rapulsfon Lnto
a pair of arcing horns directly abavs, Aand in
metallic contact wilh the point of [omnuting
of thec arc. These horns arec solid cattings
of a apecial bronze whioch reolsta arcing and
arc messive enough to absord a great decal of
heat without excaasive burningat the@nurface.
Accelorating springs a3sist in ropidly wlden-
ing the air gap. A3 thc pPrcaker 1s slngle-
pole and trips frae @©f thelfoperating mech-
anism, there
tard its speed.

A combination pustmatic and rubber
pad bumper, brings the moving parts
to rest., First,the moxingfarm strikes a2 thick
rubber pad which 4 1s mountod on thc top of an
air dash-pot. Cloge fitting, esnd the uss of
piston rings,préveatian appreciable escape of
alr from the dash-pot &t the moment of impact
and providec “an air ocushion for bringing the
parte to rest without jarring. A ball valve
in the pigton hof thec dash-pot obstructs the
escapg, of (air when the Diston 1s pressed down
but allows airito enter freely when thec parts
are retrieved to normal position by a spring
on,the inslde of the bumper.
EILECTRIC OPERATING MECHANISM: Rormally,
the breaker
15 ‘¢loged by means of @n electromagnet duilt
into the lower end. A detachable cxtension
handle which fits into the same olosing lcver
that is operated by the eclectromagnet prd-

vides for manuval operation in an emergency or
. Wheu .-inapecoting -or meking adjustments.

The
electromagnet 18 &' sdlenoid with round statlion-
ary and movable cores on-the inside and.a rcec-
tangular {rame completing the magnetic cir-

TN

TRIPPING FREE ~ (PARTLY OPEN POSITION)

Fig, 3 - Action of the Latch and Toggle Meohaaism
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- form’ an
- dawping effect ol the curreants induced in the

'W1de rnnge of. control voltage,

ssssvnifiosnmuye

P.6

T'ype CIIM Asr Circuit-Dreaker

cult on the outside. Piaton rings and a cloao
fitting brass. cylinder bctween corec and coil-
air cushion which together with the

brass . cylinder, prevent slammirng and maintain
8 reasonebly wniform clonlng apeed over a

is for the purpose of

Figure '3

explaining the action of the latch and toggle

mechanism. ~“When the breaker is fully cloged
and lotched, as shown by solid lines, or when
rotrieved by the springs immedlately after
opening, the operating lever E and the link F
are locked togather to act ms & single plece.
To§gle 1link (F), latech, lever (L) and trigger
retrieve uutomatically after tripping, %o

that E and F are already'locked together at

" the beginning of the closing stroke.

' the closing magnet
1ntermediaue

. Link F, plvoted on pin C,

.+ ping oporation, is

.direct line with the pios D.

! 0 being equidistant on lever E and link Fy E
Y .and F

" latch holds

_allgnment with pine D.

 the tigure

the closing coil 18 cnergirzcd
pulls downward through
levers on the 1link J and pin C
at one end of the oporating lever E. The
dther cnd of E is pivoted on statlionary pins
D. Lever E 13 8 wide- bronze caeting with two
bearings at each end, TIixed pivots at D,
around which T turna cxtend only to the iunner
euds of the two bearings at that end of E.
19 located with 1ts
in the same plane with

when

vertical center line

.the vertical center line of E. Link F carries

the latch roller which, except during a trip-
held by the latch L in &
Centers C and

2 single piece as long #&s the
in the position of

ect as
the end of F

.Before closing, the severalyparts
are in the position shown by dbrokenglines, in
After closing, the toggle formed
on the oenters A B D 18 over center end 1s
prevented by permanently fixed stops from go-
ing beyond a predetermined positieo. This
toggle makes a rigid suppopt for holding the

. bridging contact againacthe otetlondry brush-

" OVERLOAD TRIP:

- between the stgel frame of the bresker

es,

The opening <togglel, A B C 4is held
closed oy the 1latch 1lever, L ahd the release
of this latoh lever bystrigger K permits this
toggle to collapse thus opéning the breaker.

Overload®tTipping is control-
led 4by, magnetic attraction
88TV~
ing a3 the, polesyof & magnet in which the
studs aud maln contacts serve as & one turn
coll,and & T-shapediarmature located oeatral-
1y below thel” meghanism. A callbrating ring
and gulde sUrrounding the stom of the T arm-
ature providcieh &adjustment for varying the
presaurec of the armeture epring. As the ring
turna to the right or laft the apring pressure
13 lowcred ,or ralsed thus changing thc force

" required by the overload magnet to plok up the

a.rm&t.ure. - ¢

" C rrents that will pick up the srm-
gtukte and trip the breaker are engraved on @
scale plate. The trip point is changed by
loosening the thwsb screw at the front of the
framoe and turning the ring until the white 4n-
dex line crossing the oceater of the pin sock-

-:et 13 in line.
trip Ourrcnt desived .

with Lho .3cale reading for the

The standard range of calibration
13 10096 to 200% of breaker rating in five steps
100-125-150-175 and 200%.

INVERSE TIME LIMIT ATTACHMENT: The lnvarse

. Bime limit
théjbreaker tripping on
short time overloode. This ‘attachment 43 cal-
ibrated without oil. With “current [lowing
through the bdbreaker thg same A8 the cslibra-
tion sctting and with ofl /An)the pot th4e arm-
ature will not pick up. Thelcurrent (flowing
must be more than the calibration setting be-
fore the breaker will trip.

attaohmenr prevents

The inverse “time 1limit attachment
used on this bresker is the sucker type. The
sucker which iz @, 8smooth "surfaced mstal diso
18 attached tosthe “armature a'd normally reets
on the smooth bottom surface of the pot con-
taininges small quantity of o1l (approrimately
1/8" deep), The/resulting sucker action ra-
tards
armature ‘unless the overload which occurs i3
verypheavy.) A considerable time will elapse
beforejthe armature can move. The amsunt of
surface dn contact between the sucker and pot
can be, varied, thus providing variation 1n
time 1imit. PFurther variation cauw be obtain-
edlby using oils of different viscosities. To
keep'the inverese ' time limit in good working
order (¢t 1s necessary that the oill be kept
clean. A single particle of dirt vetween the
two contact surfaces will sometimes greatly
reduce the time lag. I{ imperfections appear
on the contaot surfaces due to brulsing or

other causes all high spots should be removed’

with a screaper.

CARE SHOULD BE .TAKEN NOT TO INTER-
CHANGE OVERLOAD DETAILS,

INSTANTANEOUS TRIP: The instantlaneous trip
attachment 4s the same
as the inverse time limit attachment except

no oil is used 1n the pot and the breaker will
trip when the current flowing through the

_breaker ia the same as the calibration sett ing.

The celibration setting should not
be set lower then <the minimum calibration
point or higher than the maximun calibration
polnt,

BU3 CONNECTIONS: Usminated studs are used in
811 of these breakers.

izontal or vertical laminations oan be had in
any combination required. When the overload
trip s calibrated, ocurrent i{s brought to the
breaker through bus bvars In the position that
correypondsd with the position to be occupled
by bus bars when the breaker 48 in service.

r e change in bus lgy-out 1e made, the cell-
bration of the overload trip should be check-
ed, Tnere may be an appreciadble ohange of
calibration, eapeoiully in the higher rated

_ breakers,

INSPECTION AND MAINTENANCE: Poriodic Jlnspec-
tionof all bresk-
ers in soervice le recommended, Routino iue
spections should bde schedulod according to
the severity of the aurvioe. six-nonth inter-

the ‘etarting movement of the overload-
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, of presasure.

"closlns magnet

" distance dscreases,
-1larly,

. screw

- tlion of d4ire,

-.tacts
' head' screws with look nuts

< the tripping current

I

Type CUM Asr Circusi-Breaker

v3ls being eultable for the average installa-
tion. A speclal inspection should be made as
soon n3 posslivle alter a brecaker has been sudb-
Jected to extraordinarily hesvy duty. A 1lit-
tle attention at the right time may prevent
the necd of repairs later on.

Good conditionof auxiliary and arc-
ing contects 1s nececesegary in order that they
will protect thes maln contacts, Burna and
roughening of the contact surleces should be
gmoothed off with fine sandpaper, or a file
1f neccssary. Sandpaper should never be used
on silver plated contacts. where there le ex-
posurae to dirt that cannot be wiped off with
a dry cloth of wastc, a liquid cleaner such
as cardon tetrachloride may be used sparingly
but tho 1liquid should not be left to dry on
the surfaces,

Contact adjustment for reguldting
the pressure of the bridge mgainst the brush-
es 1s made by meana of an eccentric pin in the
toggle links. Referring %o the figure, the
gecentric pindis located at B, connecting links
F and G. By loosening the bolt M and turning
the eccentric pin witha screw driver, thc of-
fective length of the two links can be varled
sufficiently to provide any necessary change

The air outlets on the bumper and
dash-pots are not adjustable.
Beyond keeping the vents free from cccumule-
they need no attention. ’

The trigger i1s fitted witb agduet-
ments for adapting 4t to the mechanical con-
with the tripping devices. Hexagongl-
are used forfad-
justing . the distance which the overlosd trmip
armature must travel from the timejit Ls
plcked vp uwatil 1t strikes the trdgger,jand
for setting the normal position of thejshunt
trip lever. Hexagonal puts on the gperatiag
rod conmnecting the undervoltegedrelessa at-
tachment are used {or a similar purpose. Ad-
Justmgut. of the distance between the trigger
and the overload trip armatufe, doeés‘not change
but regulatee the force
with which the trigger is atruck.” Inoreasing
the distance Ancreases,. and decreasing the
the _hammer effect. Sim-

of the “position of the
turning the adjusting
the JSforce with

ad justment
trip lever VY
clockwise deoreascs

shunt

- which the shunt tpip pplunger strikes and the

..er in closeqg position.
an instant
"end of 1ts travel,

the reverse cffoct.

reverse adjustment /has
these adjustments, a

vihen making “either of

-safe marginfof travel™within the limitling voe-

itions of sthe armaturea must be rotained. A

good wayto chéck the adjustment of sny of the

trippitig ‘devdces 43 to push the tripplag earm-
aturo to trip position byhand with the break-
Tripping should occur
armature reaches the

before the

Two eauxiliary switches, one
aine-pole and the other two-~
standard equiphent.

ATTACHMENTS:

polc,jare used in the
They @re
b8 Weadirghauae type
switeches, Curreat is cut off the cloaing ooill
by one-pole of the two-polé switeh making eon-

C vt e iy ——— e . e

of tha samo ganom gonstrueiivn s
instrument and oontrol

over which

tact during the closing strokea which defansrs
gizes a relay thot opens the clrcullt after
thc breaker is latchcd. S~2veral control con-
nectiond are mado by the nine-pole awfiteh.
Theze include boll o8lsrm or signhal lamps,
shunt trip and undervoltage trip. A3 a rule,
one or morc sets Of contactes are gvalladle
for speclal connections that may be r=quired
in 1individuval 1natallatlionged™ FPositions of
contaots are arranged to open theicircuits to

the shunt ocoils of trippingiattachments and
cloac the 3ignal contacts whed the braaker .
opens.

Ad Jjustments of the dwitches are myde
by varylng the lengths of the parta connect-
ing thcm with the breaker. Uengthening or
shortening the operatingyrod sdvences or re-
tards, respectively,ithe making or breaking
of contact on th& @own stroke and haa the re-
verse effeot, when closing the breaker;
lengthening or Gshorteaing the arm extending
from the ©breakerjmechanism increases or de-
creases, re¥pectively, the totel travel of
the switch segments,

The shunt trip masgnet
is of the solenoid
type, theymovable core of which 1z pulled to-
wards ‘the stationary core when the shunt coil
1s, energlzed. Moveoment of the core trips the
bfeakersand the 00il 13 4mmedistely cut out
©f thec circult by the auxiliary switch. This
isinecessary since the shunt <trip coll ia
shor® time rated and would soon burn out if
theyvoltage were applied: for any length of

SHUNT TRIP “ATTACHMENT:

time.

A brass washer is placed between
the movinﬁ and stationary core to prevent
"freezing" due to residual magnetism. This

permits the moving core to return to its nor-
mal position after the coll 1s de-energlzed
and it 19 then ready to again pyerform 1its
tripping function. Absence of this brass
washer

netism to hold the movable oare agalnst the

. atationary core even after the coil {e de-en-

erglzed aund it will then be iwpossible to
trip the breaker opell by means of the shunt
trip device, until the movedble core 1is forcib-
ly retrieved or until ' the residual magnetism

diseppears and the oore drops back of its own:
“aocord.

The standard range of coil voltage
the shunt trip mechaniem opecrates

will permit suffiolent residuval mag- -

1s 56% to 112% of normal rated coil voltage.

The
voltage re-

UNDERVOLTAGE RELEASE ATTACHMENT:

lease attachmeut 13 mounted
the closing magnet., It contains an electro-
magnet having & stationary core eand a novable
armsture which 1s hinged at onec end. As long
as tho coil {n thia attaohmont 1s onergizcd
at any voltage from maximun down to about 80%
of normal, the s&armaturec is held against the
core and does not interfeoro with the operation
of the breaker, If the voltage fails or drops
below about hslf of -normal,a spring pulls the
ariature oway 'from tho mngnet and drives a
trip rod against the breaker trigger, thus re-
leaslng the latch. The breaker cannot be re-
latched until 8B0% or more of coatrol voltage
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~OPERATION COUNTER: An

' switch on the right hand
" . registers

by T S

P.8

Type CUM Air Cireuid-Brenker

lls.agnin'apnlied»to the ¢oll. .

operation counter at
the front of the suxiliary
side of the bresker
the total nunber of operations of
the breaker, Connection® with the operating
lever on the ocounter is made through a spring

link which absorbs the shock of opcration
from a qulck moving arm. No adjustmeat)is
likely to be needed, but in caae the lass flg-
ure on the dial gets out of lipe, it cas be
corrocted by loosening the clamp at the inner
ond of the lever on the counter
the shaft through 8 3mall angle before tight-

ealng again. .

and turning. '

L Stationary Con-

A Moving Arcing Horn
gy Stationary Contact Finger
@ | .© =~ Hoving Conkoct Arm Completd
A Stationary Contact Finger
il Spri

_Stationary Arcing Hom

"
9A ccelerating'Spring

.. toct Srush 7
T Upper Stud. j@
' ~ Statjonary Sec. Arcind T .
. Contact Finger
< Moving Sec Arcing Conl
Main Moving Contact,
Sta. Cont. Brush % '
*'Maving Cont.Shunt '
T
: Trigeer Lokch
. LOWG(-SCUU 100\ & Gurde Spring|
o ) Hand kﬁ'/'/;-
sy ping Kng X
o Shunt _/ﬁp Corl = Typi W Aux. L : Oper: Counter
o Trigger — prine Pole LB_] _ 2T yoe WAux.Sw.
: . 9 Pole
Trigger ﬂ-
) i
Undervoltage i
o ‘ Releose Corf Bl
 Pedestal Complete R ——— Closing Coil | D {
N o i
- —3 = T
Brecker Complote
’ ¥ig. &
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<. IR P AP NO.817  P.S

Type CITM Asr Circust-Breaker

WESTINCHOUSE RENE.VAL FARTS DATA

Recommended Stoock-of Renswal Parts
TYPB CEM AIR CIRCUIT BREAKER

. ' Indoor Service - Panel or Pedestal Mounted
Electrically Operated - Overload trip
2000 to 10,000 -Ampores - 750 Volts D-C - Single Pole - Singlo ThArow

' The following 13 & list of thu Parts on this spparatus that are most subjoct to wear

i T o in ordinary operation and to damago or breakage due to possible abnormal coand{®ions, :
For Illuatratiom of Perts, Sec Figure i :l
o
oA
Breakors in use up to and including 1 5 i
Style No, Recommendad B
. Desoription Number Regq for Stock i
Breoker Complete 1 0 0 )
Moving Contéct Arm Complete . . . . ., . . . . [ 4 + 1 0 0 o
o Bumper Comwplete. . . Y . + 1 (o] 0 e
s “Bumper Spriag - Inner. .. o U - Beg'1 04l 850 1 0 bt iod
sBumpoer $pring - Outer. . .. e e e e @ 110U BU9 1 0 1 <o
Bumper. . C o c e . AN [roTem2| 1 o [ 1 3t
Main Moving Comtact . - . . . .. . . S, + 1 0 0 4
Moving 3coondapy Arcing . Contsct . . . s .m0, .1 035 476 1 1 2 :gr,;‘f
, ,Moving Arolmg Horm. . oo . W+ .} 2035 460 1 1 2 A
. 'Moving Contuct Shunt - Left Hond . . . N + 2 0 2 ot
 Moving Coatact Shunt - Right Rand. | . . + Q 0 2 s
Stationary Contaot Finger . . . 9 -+« + <]107Th 113 2 2 4 i
‘Stationary Contact Finger Spring. .. . A 9116 830 4 1 2 e
Stationary Arcing Hormn . ... . . . A V. . . . 1 1| 2. i
Upper Stud . . T YW A +, 1 0 0 '7“‘51
Stationary Contact Bruah . o, -4 . . . . .| See Teble - 1 2 i
Stetionary SQcOndsry Arcing Contéot Fingesdd . . . ., .}1 014278 2 2 " iy
Lower Stud . . . 4 y . . . . . . . + 1 0 0 ik
Stationery Contaot Bruah. ol -+« + . .| See Tavle - 1 Q ]
Agceleratiog Spring « . . LW . . . . . . . |1 o07% 114 R 1 2 ¥
- Triggesr . . e e s s e » - g 1 0 1
STrigger Spring. e e am QWA . s v e v e + 1 0 -1 -%
Trigger latch . . ., . . £ e % . 0 o 0w .. T+ 1 0 1
"Trigger lateh Sm'ins B OF A 20 + 1 0 ) s
- Trigger latoh Gulide Spring e J . . . . . . .. . 1 0 1 o
Hond Tripping Knob . . .. . .. e 677 290 1 0 0 o
Pedeetal Complete. , . O - - ey + 1 0o 0 PRvRY
Operation Counter, @ , O . /. e e e e 478 294 1 0 0 e
Closing Coil . . . O ., . e . Coe e 4t 1. 0 1 §ord
Shunt Trip Coil ., . - - - e . e e + 1 0 1 o
Undervoltage ReleasedGoll . e e e e e e e + 1 0 1 oA
Type W Aux{liary Swdtchiy= 2 Pole. . . . . . . . . .|1019 406 1 0 0 \;
*Moving Contact ‘Segment?. e e e e e e e 545 626 2 0 1 R
*Suationery Comtmct Fdnger . . . . .. . «_ . .. ...|. &9 279 L] 2 b 1'?
Type W Auxfliary Switch - 9 Pole. . . v . . .+ + « |1 019 ’*U 1 o] 0 o
*Moving Conta€t Segment - 3mall . .. . . . =~ v . ¢ g g 62 T 1 3 G
*Moving Contactidegment - Learge . . . . v .. . . . 08 922 2 o |- 1 o
*Stationasy Centact Fingér . . . . . . . . .| 5519279 18 g | 18 A1
W, : S
M. . . Lo . Noc Illustrated 1y
FXYR I . + Idedtification of these pux-ca vary with different ratings &nd charaeteriet {os of Breakers. (32
= i Iff{thes® party are desired, Renewal Parts Data will be supplied for your Breaker. Give the X
o ; complate naMeplate reading with your requeot to the nearest Sales Office of the Company. '
o Purta indented are included in the part under whioh they are mdented ) i
T
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Type CHM Air Circust-Breaker '

TABLE : f&{,

: ] ) 3tyle Number ' v
Description 1 01k 271 | 1 014 272 [ 1 oih 273 | 1 ok 27%
4 Required it

" |stationary Contact Brush - 2000 Ampcres
Stationary Contact Brush - 3000 Amperes
Stationary Contact Bruah - 4000 Amperes
Stationary Contact Brush - 6000 Amperes
Stationary Contact Brush - 8000 Amperea
Stationary Contact Brush -10000 Amperes
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ORDERING INSTRUCTIONS

When ordering Renewal Parts, always specify the name ofgthe part wanted as shown
on the illustrations in this Instruction Book, giving Shop Order Number, and the type of Cir-
‘tult Breaker &8s ahown on the nameplate, For example

. . One Main Moving Contact, 4000 Ampere,for Type CHEM air/Cdrsuilt Bresker,
L $.0. 28-Y-997, shown in Instruction Book 5772-A; Figure k.

To avoid dcléys and misunderstandings, note carefullly the following points:

i 1. Send all correspondenoe and orders to the nearest Sales Orfice of
y the Company. .

2. State whether shipment is to bde mede (by fredght, express or parcel
post. In the absence of instructions, goods will be shipped at our
discretion. Parcel post shipmente wildbe insured only on request.
All shipments are at purchaser's #isk.

3. " Small orders should be ocombineq, solas/to amount vo & value of et
least $1.00 net. Wwhere the total of the sale i1e less than thie,
the material will be invodiced 4t $1.00
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