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TYPE CH CIRCUIT BREAKER 

It would be t.litTicult to over-emphasize the 
importance of adequate care of all protective 
Jcviccs. To assure proper functioning, they 
should be the subject of periodic, systematic ami 
intelligent inspedion. Even the smallest details 
or n.:quircd maintcnam;�: should not be nl!glectcd 
if costly railun:s or cquipml.!nt and service arc to 
be avoided . The frequcn<.:y and character of in­
spection will for the most part be a matter of 

cxperient.:e. In ge nt:ral , light monthly inspection 
with a thorough inspection semi-annually, should 
be a minimum. 

KEEP CIRCUIT-BREAKERS CLEAN 

Excessive deposits of dust and dirt in the 
operating parts of a circuit-breahr invariably 

cause binding of shafts. rollers and the operat­
ing levers. Care should be taken therefore to 
see that accumulation of dirt is prevented and this 
is particularly true in new installations where the 
drcuit-breakers have been installed before the 
building construction work has been completed. 
In the latter c.:ase the breakers should be com­
pletely covered by a tarpaulin. 

MAINTENANCE 

Instruction Book 5 241 tells in general terms 
how to take care of any carbon drcuit breuker 
but does not take care of the breakers with silver 
plated contacts or some peculiar feature that may 
require mention. 

Tht.! contacts of this breaker are silver plated. 
This plating is only a fl!w thousandths of an inch 
thick so no scouring or filing should be done ex· 
cept to remove high spots caused by burning. 
Silver plated contacts soon tum dark from oxidiz­
ing or sulphiding. Since these darkened contacts 
still huve low voitage resistance, they should 
be cleaned only by a doth moistened with an 
organic solvent. such as alcohol or naptha. 

Certain adjustments art: made in the Type CH 
breaker when it is assembled. First the turn 

1.��. CH 

buckle connecting the shunt trip or holding 
magnet to the trip free lever is adjusted so that in 
�:... .J... posit ior. :!1e ;-in co11nt:cting the eye 
bolt to the front end of the reset lever is in the 

same straigh t line as the fulcrum pin in the main 
It and opcratiil� iever. Second the next adjust· 
mcnt ts in locating the moving dosing �ore so 

.at it hits the stationary core ancr the �::>gglc 
�naps over center about 1/64 before the toggle 
link hits 1ts stop. 

The main brush and con tact surfaces of the 
studs should make good contact with each other. 
If contact pressure is insuflic.:icnt loosen the 
f-..... �·:.:w� that 6:., !�rough tnc brush arm 
and thread into the brush back. and tighten 
up on the !arg� screw located in the midst of 
tne four r'ir-5;; mentioned scrl!ws. Care must be 
taken :- 'Jt to force the brush too L.tr as an over de· 

�cti'Jn of the brush will ...:ause tl>e l�:ninat!��s to 
�irst ,-,Clse up and then force the toes of the 
brush away from the studs. 

Most of the bearings on the ··cH" breaker 
are prov ided with oil holes. A drop or two of 
oil on the bearing pins will prevent undue friction 
J.,,.._ · ... ni£ the c: ""'ing :nd tritJpUlg devices to 
operate without danger of sticking. After oiling, 
:tl! visible oil s:tould be thoroughly removed to 
prevent the coilec(iOn of dust. 

The carbons are tirst copper plated then 
}oioer• d to the sheath. l f several minutes elapse 
between the opening of one overload until the 
opening of the next one the neat in the carbon 
due to the arc will nearly all have disappeared 
but if the overloads appear at very short intervals 
and are a large number, the carbon will :get hot 
c... ', • ) melt tho: .:'Jlde� lf the .s�:der ha:s flown 
Ol. t between the carbon and the shea:th the 
fJct will be apparent because it will be spattered 
i11 small part:cie, over the lower parts of the 
breaket. new carbon and sheaths should 1then be 

stalled. 

After the breaker has opened many times on 
overloads the secondary .;ontacts will be badly 
burned and roughened. The roughness sh·ould be www . 
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removed with a 111�: o�:�asionully in on..lcr to prc­
vcn t the arcing that occurs on the secondary 
contact from spreading to thc main brush c:on­
tacts. 

Both scr.:ondary and carbon conta�o:ts should b�: 
renewed when they have become so bauly worn 
or burned that they cannot be rcfittcu to make 
good r.:on tact. 

TRIPPING DEVICES AND ATTACHMENTS 

Instantaneous Trip 

The instantaneous trip device is used to trip 
a circuit breaker whenever the current in the 
circuit which the breaker protects exceeds a 
certain predetennined safe value. It consists 
of a coil in series with the line. the ampere 
turns of which act on a magnetic circuit con­
sisting of a stat ionary portion and a moving 
iron core. When tile ampere turns ot the series 
coil are great enough or in other words wnen the 
current through the series coil read 1es a certain 
value the moving core is attracteJ to tile sta­
tionary portion anJ this movement St!rves to 
trip the breaker. The instantaneous trip Lil!vice 
will trip the circuit breaker on any overloaJ 
above its setting.. 

Of rh� total truvcl or th�.! movmg. -.:ure. the 
part useJ to mov� the toggk lever si10utJ he 
just long enough tt1at breaker trips JUSt before 
moving core strikes magnet pole f;.�ce. This unit 
was calibrated from 2000 to 9000 amp�::res. To 
change calibration poin t loosen thumb nut 
and tum thumb screw to the desireJ calibration 
point, then lock with thumb nut. 

Do not set calibration below minimum calibra· 
tion point. 

Care should be taken not to interchange over­
load details. 

Shunt Trip 

The shunt trip magnet is of thl.! solcnoiLI 
type, the movabk core of which is pullcJ towarus 

the stationary core when the shunt coil is ener­
gized. Movement of this core trips the circuit 
brc�: � _ . . ,: the co�' !s immediat�;1y out of the 
dn.:uit by an auxiliary contact on the circuit 
brcakl:r when the latter opens. This is necessary 
sin.:c the shunt trq.; .:oil b short time rated anu 
would so�.Jal burn out if the voltage were applied 
!·c. :my lr!ngth of time. 

Of the total travel of the moving core, that part 
used to move the toggle lever should be only long 
t!nough that the breaker trips just before the 

moving :.�ntl stationary cores come togetl1er. 

A b ... .ss ··;asher is placed between the moving 
::md stationary cc.'res �c prevent freezing. This 
per�nits the m0v; .. ;; core to return to its normal 
position <!' cc::r the coil is de-energized. If this brass 
' .:vh.t:1 IS om tttr:d the residual nwgnetism may 
it(lld t:. <�lOving core against the stationary core, 
t:!Vt:!n Jft�;;r the coil is de-energizeu. ami it will then 
bt:! impossible to trip the breaker open by means 
of tilt: shunt trip until the residual magnetism dis­
appears and tin: core drops back of its own 
Jccord. 

To install a 111.. w shunt trip coil remove shunt 
t:-ip magnet from the breakt:r. then remove stirrup 
and the -;wrion .• .iy core and the core guiue. The 
coil can r;•cn be taken out anJ rcpla�cJ by a new 

To install a n..:w closing coil disconnect the coil 
leaus then remove the bolts that fasten the 

bottom cover to the magnet frame. The coil can 
then be removed and another one installed. 

Auxiliary swtt;;hes are usea for signal lamp 
circuits. shunt :np cutouts and electrical inter­
locking. 1ite �witch is connected to an operating 
I· by means of a lever on the en(i of a rotor. 
T!�� \JjJ<:fating link shoulLI be adjusted so that the 
make ami hrcak contacts make good contact with 

the stationary contacts. These switches should 
be inspected occasionally to see that the contact 
springs are in goou working condition. 
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1 renewal parts 
· 

illustration 

35-000 
section CHM 

15-46 

14 

17 

8 

7 

19-20 

10 

18 

31 

0 

air circuit breaker 

type OHM 
indoor service-electrically operated 

200-10,000 fJmperes -750 volt D-C 
sinqle pole - sinq/1 throw 

13 

9 

II 

1-2 

12 

6 

3 

21 

24 

25-26 

27 

·-2L 

33 

0 

auperledes R P D 35 ... 000-P 

switchgear apparatus 

29 

34 
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general order 
CG-88500-Y 

2 - type CHM air cir�uit breakers 
pedestal mounted 

electrically lifrated - automatic trip 

8ooo ampere - volt d-e - single pole 

S. 0. 33-·V - 1�1_8 

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

re • a.�.a ldea-c&tloa .!!.£.!. Dame of part 111111L1111Jer 

• 0 

3 
4* 
5* 

� 
* 
-*• 
* 

% 
* 

1 

2 
* 

* 
* 
* 
* 
9 
* 
* 
* 
7 
8 

10 
10 

* 
* 
* 
* 
* 
* 
* 
* 
* 

circuit breaker 
bumper 

spring - inner 
spring - outer 
spring retainer 
rubber bumper 
pistori 
piston ring 
headless set screw 
housing 
rivet - (through bumper) 2-5/8'1 .,!..' i /�'' 

steel bar 
moving contact a s sembly 

contact arm 
arm 
bumper plate 
spring 
spring retaining clamp 
Micarta tube 
bearing insulat ing bushing 
bearing steel bushing 
arcing contact 

contact arm hinge pin 
spring pin (through Micarta tube) 
hinge bolt (switch operating rod) 
main contact 
secondary arcing contact 
main shunt - left hand 
main shunt - right hand 
shunt insulation - flat 
shunt insulation - bent 
main contact bearing 
insulation under bearing 
main contact hinge Pin 
hinge pin copper alloy bushir� 
hinge pin insulating bushing 
hinge pin key 
bearing bolt insulating tube - long 

(continued) 
* not illustrated 
1 not indicated on illustration 

s.o.33Y1418 
85B0331G01 
305P019H01 
305P018H01 

1037 704 
1074 112 
1092 168 
1035 207 

160 481 
1037 703 

97A0463G03 
90A0215G02 

1245 741 
1041 672 
1035 378 
l035 3'79 
1041 779 
1041 477 
1041 478 
1035 460 
1041 430 
1041 479 
1016 956 

29B8807G03 
1035 476 
1070 800 
1070 801 
•?4,:: --7 -- --' r :; 
1248 478 
1130 372 
1245 789 
1091 894 
1091 893 
1091 892 
1091 895 
., ()""' 6 9,--.. , 
.I.. ·¥ J.. C..J. 

renewal 
parts data 

' naaalaez 
per aaU 

1 
1 
1 
1 
1 
l 
1 
2 
1 
, .... 

1 
1 
1 
1 
1 
2 
2 
1 
2 
2 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
, ..1. 
1 
2 
2 
') c.-

aote: PariJ> indentocl are included in the part under 
which they are indented. Otder part by name and iden­
tification number- qive complete nomeplate reoding. 

sUpersedes page 185 of renewal parts data dat
_
.e
_
c
_
. �� �c�;�·l�0�/�5�5�----�J_

u
_
n
_
e�, __ l9�6_o www . 
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general order 
CG-88500-Y 

2 - type CHM air cit--.; 1.11-:; breakers 

s.o. 33�Y-1418 

(cont�-:.u�d) 

For typical illustration, see r.p.d. 35-000-PJ section: CHM 

renewal 
parts data 

f the following parts are most subject to wear in ordinary operation: 
re • Weatitieatloa aamliel' nO 0 DUI\0 of pad -_;�m),er pel' 'llmt ---+--------------��---

* 
* 
* 

11 
12 
13 
14 

15�16 
l5-16 

17 
* 
* 

18 
19-20 
19-20 

* 
22 
22 

* 
* 
* 

27 
* 

24 
25 

* 
* 

bearing bolt insulating tube - short 
bearing bolt insulating washer 
bearing bolt spacer 

stationary arcing contact 
stationary arcing contact spring 
arcing horn 
stud - upper 
contact brush - inner 
contact brush - outer 
secondary arcing contact 
secondary contact insulation 
secondary contact bracket 
stud - lower 
contact brush - inner 
contact brush - outer 
accelerating spring 
accelerating spring end 
spring retaining pin - lower 
tripping lever 

lever 
copper alloy bolt (engages overload trip) 
copper alloy bolt (engages shunt trip) . 
copper alloy lock nut 

tripping handle 
hinge pin 
latch 
latch spring 
latch hinge pin 
pedestal 

(continued) 

* not illustrated 

DOte: Parts indented are included In the part under 
which they are indented. Order part by name and iden­
tilication number - give complete nameplate reading. 

1016 920 
1016 924 
1016 925 
1074 113 

946 830 
1043 629 

01A6090G02 
1014 272 
1014 274 
1014 278 
1035 475 
::.035 Lf{7 

01A6091GOl 
1014 272 
1014 274 
1074 114 
1035 370 
1288 694 
1534 461 
1534 458 

·.28A1384H06 
28A1384H07 
28A1384H08 

677 Z30 
711 439 

1534 457 
1289 781 

806 110 
90A0676G01 

2 
4 
4 
2 
4 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
4 
1 
1 
1 
1 
1 
2 
1 
l 
1 
1 
1 
1 
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general order• 
CG-88500-Y 

2 - type CHM air circuit breakers 

s.o. 33-Y-1418 

(continued) 

For typical illustration see r . p . d . 35-000-P, bcction: CHM the following parts are most subject to wear in ordinary operation: 
ref. id.eatificatioll 
nc· • aame ol part aamber 

� 
* 
* 
* 
* 
* 
* 

* 
31 

* 
* 
* 

� 
* 

32 
33 
34 

* 
* 
* 
* 
* 
* 
'* 
olio 
* 
* 
* 

closing lever 
closing lever hinge pin (in movi� core) 
closing lever hinge pin (in frame) 
cl•:osing lever spring - outer 
closing lever spring - inner 
stationary spring retainer - uppe.� ... 
moving spring retainer - lower 
pin - engaging closing lever and 

spring retainer 
insulation - over springs 

shunt trip attachment 
moving core 
sta tion ary core 
core seat 

trip lever 
t�ip lever hinge pin 
coil - 250 volt d-e 
coil spacing washer 
not used 
ty pe W auxiliary switch - 2 stage (page 405) 
type W auxiliary switch 9 stage ( page 405): 
lever - 2 stage switch 
lever - 9 stage switch 
operating rod - 2 stage switch 
operating rod - 9 stage switch 
overload trip attachment 

armature complete 
thumb screw 

undervoltage trip attachment 
spring 

undervoltage trip coil - 250 volt d-o 
hand closing lever 

* not illustrated 
++ tctal furnished 

r•efer'ence:-

instruction book 5772 

note: Parts indented a:e included In the part under 
which they are indented. Order part by name and iden· 
tUic;_ation n\lltlber- give complete nameplate xead!ng. 

1070 852 
898 188 
885 726 

1289 782 
1289 783 
, 084 - -·,5 �-· ,:) .) 
1084 336 

1084 337 
1035 478 

85B0490G01 
405 956 
452 337 
405 891 

70B0551H01 
452 329 
476 368 
450 �31 
... 

1019 406 
1019 407 
1035 452 
1035 453 

4lC0431G02 
41C0431G01 

s.o.33Yl418 
14B7119G02 

1016 955 
69B0228G01 

1035 �?.9 
1019 648 
1035 467 

renewal 
parts data 

1 aiiiiiiNao 
per aait 

l 
1 
1 
0 ... 
2 
1 
1 

2 
1 
1 
l 
1 
1 
1 
1 
1 
4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 ++ 
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--\ 

!.I}. 5202-B •·'· J. 

Westinghouse 
Carbon Circuit-Breaker 

Maintenance 
General 

The maintenance of carbon-break cir­
cuit-breakers can broadly be divided into 
two main divisions; ,;z., keeping the 
breaker in condition to open the circuit 
without material damage 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 verv 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 carrv the rated load successfull'" 
when the circuit-breaker is again closed. 
Some breakers have, in addition to the 
main contacts, secondarv contacts ter­
tiary contacts, and final carbon con laets, 
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 amoe:e 
capacity in the two important stage�; o:i 
breaking the circuit as follows: 

1. Contacts outlined bv 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 bv dotted lines 
show secondary contacts" 

open and the 
carbon tips about to finally break the 
circuit. 

Ftc. 1-12.000-A.MPERE. THREE-POLE. TYPI: 
CA CARBOK CIRCUIT·BREAKEI< ELECTR!CALI.\"·0PERATED. 

f!airl 
Cmtact 

F:;;. 2--TYPE CL CAUPO' {.lACL"lT·BREAKER ('.o�IAC1" 
F"ull lines ShiJW tl:� m:-�11·, contacts open. se-_�ndarr contacts ab<:)t: t t ·":' open and carhm1s 

s·.,n clo<ed. Dotted lines sho• .... • both t::-1e main pr� �:tectJn� dary contacts opec r.nd t' · _t .. ttv •. ,:; .-;.oout t::> 
open. 

Arcing Contacts-TiH:se contacts, as 
they open succe%ively, increase the 
resistance in the circuit and to a certain 
extent limit the valt:e of the current at 
the time the carbon contacts open. How­
e,•er. if the resistance in the contacts is 
too large when the brush opens, the 
brush win draw an arc and the resulting 
scars will Jesse" the abi!; . · · . ')rush 
to carry full load thcre.tf ter . 

When breaking any cor:siderable cur­rent there is alwavs an arc between the 
carbons, and when th� :carbons are sv 
roughened and burned that the �OE''tc. 
resistance is ..,:erv high. there wi'i be an 
arc between the secor•" -�·· i:v •• �r.-.:-� \?hen 
thev oven. 

\Vhen the second an· � _ :. ·'" ·•� become 
sufficiently roughened by tht: a.rc, the 
brush and main srationarv contacts will 
begin to arc when the preaker opens. It 
is therefore necessary. in order to keep the· breaker in condition to earn· 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. 

\Vhenever the se�;onda;·y � ·act�; ne· 
come rough the b:-eaker s\·,ould be op�n­
ed at the first opp,lrtw"ty and the con­
tacts filed until they -nake a go<::i 
contact. When the carJons are burn;;d 
so thai the eontact area is mat·onal:y 
lessened thev should b�> dr�:o.<�d .o n::1ke 
a5 good contact <.iS i• 5ib!e. If they 
are broken or very ba'11v '1:�: .. . .. ,u that. 

.,.. . .,;;:'.""'fl '" 
they cannot..t.be"l>ut in good condition, 
new carbo!Ul 'Should be installed. Like­
wise new secondary contacts should be' 

put on when \;hev arP ···f)rn or burned 
out. 

· 

Overheating 
hoperly designed and installed break­

ers will carry their rated amperes without 
overheatin� as long as the contact 
resistance between the main moving 
(brush) and stationarv contacts remain 
normal, unless some other electrical 
connection is deiective. One cause of 
overheating of circuit-breakers is the use 

' 
\ \ 

( 

Another cause of overheating is defec )-__-.-· 

of insufficient lead capacitv or the us(o ·­
a hot ammeter shunt too near the break ' 

contact between parts of the conduct ' 1/ < material, other than the maiil (brush \, . ...._ _L 
contact, e.g .. nut:o clamoing tef'lli.nals or��-"--
bus .. L ... r.:l �c ·_1:e st.ud.� nray l10:Ve -�ao.r· ..--. 
contact with the studs or with the ter-
:nir.a1s or bus-bars . Thi' p:Jor contact . 
may be due to insufficient contact pres-' 
su. "• instifficiem contact area , or oxi-
dized or corroded eontact surfaces. 

Insufficient Contact Pressure-If the 
contact pressure is not enough, it is 
obvious that t;ghtening the nuts is ,;,e 
remedy. 

I 

· ' 

.,.,.--._ --- \ __ 

FIG. 3-·4000-�PERE, CH CAJtlt6N CJRCL'(T-BHEA.-ER. PEt>ES!AL �10t'N1'll'r , 
WITH Slll:NT-TRll' CotL .. 

.r , 
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Westinghouse Carbon Circuit-BrecJkcr Jfainlenance 
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 surfaces that were 
true when made mav become untnte 
by being battered, raising high spots on 
the surface. When the amount of batter­
ing is small and the surface is plain, the 
best wa v is to carefully file off the high 
spots. ·u the amount of batteri�g 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 f.ling away the high spots 
with a small three cornered file. 

Oxidation 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 a mixture of water and pow­
dered pumice stone, or some other fineh· 
ground 5couring material . 

· 

Defective Joints--O,·erbeating rna:.• be 
due to a deiective; soldered joint. lt often 

happens that a soldered joint that was 
good when made has been partially 
broken bv too .:reat a rne.�hanical load 
on the joint. The heat then developed 

, has melted the solder causing it to run 
. ·-"1'···· --'"'--out of tJ->,, jomt: A soldered joint m<.c,. 

. ' '!.""- :.-polled s!mtlarly by an overload. 

/ 

ll 
I 
I 
( 

causing the solder to me:t and part of it 
to run out ot <.r1e joint, rendering it incap­
able of carrying it;; rated load thereafter. 

Poor Main Contact Pressure 
The mo�t freouent cause of overheat­

ing of carbon 'circuit-breakers is bad 
contact between the main moving and 

FIG. 4-.t.OOO·AMPERE '1 Yff-. Cr1 CAt�BOS (IRC'JlT-B:<EAKEH, PA!<-.f.:. ::'-.!,)L·:�ll�G 
\\'ITH H1Jl rn:-;-G Co:L 

stationary contac·b. Lik� poor c·ontact 
on contact nub, th.: :;ad •.·oman on the 
main (brush) contactc; ma,· be due to am· 
or all of the ti:l!"'t'{' cause:::. ,.:� . . �nsuffl� 
cient pressure , lnSH .. :lrie::. _ tact 

and oxidize:], corroded, or dirtv contact 
surfaces. Anv carbon circuit-breaker if 
allowed to stand \\'ill 1-Jeat up, due to 
OXluaLtO!L :·, >hou:ci be opened occa­
sionally to rnb up its contact surfaces, and 
i:' this eannot be done, it should be applied 
\·ery conservative)\·. If the brush has n._:":fucient contact pressure, adjust­
ments should be made to secure the re­
quired pressure. If the whole or nearly 
the whole contact area of the brush does 
not touch the opposing contact, it will 
be necessarv to refit the brush with a file 
or otherwise, so that it makes contact as 
intended. 

A good wav to determine whether the 
brush and oppo,ed contacts are touching 
each other is to mark the brush with a 
soft pencil and then close the breaker 
with a piect' of thin paper between the 
main contact�. If th whole area is 
mak,,JV, n :; ��2t .:very lamination of t�e 
:;rush win make an impression on tne 
paper. If ti:ere are spot� where the brush 
cioes not tc>ctch the st�uonarv contact, 
i,,,.,.k space;, will show on the paper. 

If the contad surfaces are oxidized or 
corroded the\· shodci be deaned with 
f.ne sand paper. A good \':"y to holil the 
o;and paper is to tack it to pieces of �ard 
wood as shr;wn i:1 the upper sketcn of 
Fig. 7. 

E contact suriaces are dirty they can 
be rcacliiy cleaned by the use of alcohol, 
gasoline,

· ammonia, \\'ater and soap, or 
other solvents. 

It is important to note that breakers 
with semi:el!iptir bcushes usually give 
wr;-:· -•·u"'l" with ti:,, L:ntac-t between 

1 --- -
- ·�.1 

FIG. 5-300 AND 400·AMPERE, TWO·POt.E, T\'PE CL 
CARcm; CtKCVIT-BkllAKER WIT!! StSGLE CLCstNG 

HANDLE, t.NO Two PL.-tN OY&RLOAD COILS 

FIG 6--1200-A!>!PERE, Two-PoLE, TrPE CL CARDON CtRcun­
oREAI:ER, WITH Two CLOSING H.�NDLE5. DAsli-POT 

TIME-LtMrr OvERLOAD. l!'>Dl!RVOLT.\GE R!!-
•. .::.�.:�;E, REVEl.;.�. .:�iiRE":"� ASO SH _.'lT� 
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Westinghouse Carbon Circuit-Breaker .1Iaintenance 

r ' .... 
" Gimp Tacks fine Sand Paper 

FIG. 7-SAND PAPER HoLDER FIG. S-Cv·-oiNG MAG SET WITH DASH• POT FOR CusHIONING 
• ;:: !' �u>:GER To PREVE!<T EXCESS!¥£ SI.AM>!JNG 

Wher: clamping the upper ocud in 
plar:e. be sure to see that it is in oroper 
relat ion to the moving parts slich as 
carbon arm, brush and secondarv con-
tacts. 

· 

Attachments 

which will destroy the insulation of the 
coil. 

Alternating-current undervoltage coils 
usually are connected sa that voltage is remov ed from the coil when the circuit­
breaker opens. Where alternating-cur­
rent undervoltage coils remain in · 

--! 

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 boitorn 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. 

Circuit-breakers are usualh· nrO\·ided 
\\"ith an overload trip, a:;� ._ · .. ·: a 
shunt trip. an undervoltagc tri1,, an ,,,, . 
derload trip, a reverse-currocnt trip. or an 
inverse-time-limit overlo;d. trip. Som('; 
circuit-breakers are also provided with a 
dosing coil. 

after the breaker opens, a orffi��;---... 

Transferring Circuit-Breakers 
A prolific source of trouble •;vith carbon 

circuit-breaker::. is the transfer of the 
breaker from the base on which it was 
mounted in the factorv to a panel of a 
�witch board. Most carbon circuit-break­
ers depend on the base to hold some of 
the parts in proper relation to each other. 
Type CL carbon circuit-breakers, how­
ever, are provided with one piece frames 
and may, therefore, be moved from one 
panel to another with much less difficultv 
than breakers with two piece frames 
wh�ch are held in alignment by the panel. 
It 1s, of course, necessary to align one pole with respect to another in order to 
obtain proper operation of common trip 
and common closing bars. Each pole 
\tnit, however, with its one piece frame 
retains shaft alignments independently 
of the panel. 

When mounting multipo!ar citcuit­
breaker� it is very important that the 
pole un its be lined up properly with 
respect to each other, so that the common 
trip and common closing 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 
ns the handle lever fulcrum shaft and push it t�rough the holes in the frames !rpm wh1ch the handle lever fulcrum llms have been removed . This sho uld 
le do!le before tightening the frame 

mountmg bolts. See that the shaft. 
turns �ree\y and then tighten the fra:ne 
mountmg bolts. The shaft may then 
be removed. and the breaker assembled 
with assurance that the pole units will 
be in proper alignment. 

vndervoJtage tri:J co:Js and thr; >UU:H 
coils for the reverse CU!"r"-" ' trip are Sub­
jected to the:r rated VL•cd.ge <'"�·'··· ;J:;­
Iy. When this voltage is large the coils 
are sometimes protected by an externa: 
resistance. The use of eltternal resis­
tance permits winding the coil with 
larger wire and results in the .:oil i:>eing 
more rugged and durable. 

undervoltage coils and reverse-cu!-rent 
shunt coils (with their resistances when 
used) are designed to with�'"" an def.nite 
line voltage. If they are ,;u._, , .-· a 
\'O}tage much in eXCeSS Of the rated \'Vic­
age they will finally at tain a temperature 

I 

trievir,., :h� ar•nature t· ''" closed. posi­
tion by the opening of the breaker is pro­
vided. This prevents undue current 
flowing th�ough the coil due to open 
mag:�etic circuit an� consequent over-
heating. Careful inspection should be 
made to see th.at complete retrieving is 
obtained. 

Shunt trip coils and ciosmg coils "" 
latched breakers are subjected to the 
voltage of the control circuit only during 
the time of opening and closing of the 
breaker, so the? do not have much ten­
dencv to get hot unless the breaker is 
dosed 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 
usua:l; �rotccced aga::..,, over-heating 
by a resistance which is cut in at the end 
of the dosing motion of the breaker. 

1 H-t--t---r--+ 
.)t Ml---l---f----1----l -...;' 
"1-li-+-t--+--l �I 

DHve 0 Breailer SftlOIIIpot /6{)peu;Mt 
or breaker ratinq-Temperolvr4 Oil cl'C 

Curv! ®8re11lrer set lo tric 11! 80per cenr 
of breaker rotinr;-Temperature Oil ??'t 

(qr: .. 11 thru coii in perctntofcohetf,nq 

FIG. 9-LhAKACT'" .. , 
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Westinghouse Carbon Circuit-Breaker Jfaintenance 
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 dosing_ 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 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. 

In order to stop the breaker at the end 
of the opening stroke, a friction spring 
device and buffer are sometimes provided. 
To be effe<:tive the friction buffer should 
be so adjnsted 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 ele<:trically-operated 
t>reakers care must be taken not to have 

-- - rtoo muc_!' friction or the breaker will 
. fail to close on the minimum operating 
· voltage_ 

.( On some heavy electrically-operated 
breakers, dash-pots are used to lessen the 
shock due to dosing on the higher part of i 

/ 

\ 

the control range. Such dash-pots usual­
ly have adjustable valves, The valve 
should he set to give best operation at the 
control voltage used on each particular 
breaker. Regular inspec-tion sho�ld be 
made and the piston leather kept oiled 
with neatsfoot oil and clean and the valve 
passages free from dirt. Before being put 
in operation, this whole piston and valve 
mechanism should be inspected to see 
that no dirt or refuse from packing has 
accumulated and that all parts are free 
from rust, etc. 

"Inverse-time-iimit " tripping is usual­
ly accomplished by attaching £orne kind 

'--

of dash-pot to the moving element of the 
tripping magnet: Two kinds of dash­
pots have been used for this PW<)0SP In 
the piston dash-pot, a piston t� , • :cnged 
so as to move slowly for 30me 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' or 
near the end of the movement. Tl:-:� ac­
tion of such a dash-pot. u�· .iy is varied. 
by the adjustment of a pm v�_! - _  :'he 
sucker disc dash-pot consists of t .. .,, sur­
faces in intimate contact, the contact 
surfaces being immersed in oil or other 
viscous fluid. One of these surfaces is 

'tt-i!i-----r,;t:Vi� 'fdrJfltl 
• thJh f/q/ Ctbnt/tr 
o.__ , ,- -�XM 

lil11( ��VJIITilJ)! Y:i¥t 

movabie 2-nd is attached to the moving 
element of the trip magnet. Unless the 
puli of the trip magnet is a� great or 
greatc:r ti::an the product J< 

pheric pressure in po,_tnds per :;quare 
inch. anci the area of o:mtact in square 
inches between the contact s•1rfaces. the 
moving mern:)er will be held without 
appreciable movement until the o:· cr· 
other fluid can flow betwe�n the sllrt:J.ees. 
the time required to sepa.1 , .-, _ the sHrtacc> 
varying approximately " ·· • ero;elv � =  'he 
pull , and directly as the ·v i�costty of the 
oil. If the time limit is too short, 1t can 
be lengthened by using a more viscous oii. 
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-pu .. Viiti sc;,1etimes reduce the time 
to zero. The engaging surfaces must be 
protec�ted 50 that no high spots appear on 
either surface. If imperfections appear 
in th., surface due to bruising or other 
cause, all high soots should be removed 
with a scraper.

- Experience has shown 
that satisfactory operation ean be had 
with the oil }4 inch deep above the 
stationary surface. 

With defective adjustments, it ma.y 
happen that when the moving element of 
the overload, reverse-current, or shunt­
trip magnets moves to trip the breaker, 
the breaker fails to open. One reason for 
this happening is that the moving ele­
ment strikes the latch too early in its 
movem�>..,t :  that is beforP :: 1-Jas accumu­
lated enough energy to open the latch. 
In cases like this, adjustmPnts should be 
malit so that the latch is freed just before 
the c�<:Jving magnet �1.ement strikes the 
c;cationary element. 

Oiling 
Every circuit-breaker has a little oil 

put on 'each pm or shaft when it is being 
as;;emblcd_ In time this oil works out. 
Before the bearing becomes drv 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 
orevent the accumulation of dust or dirt. it this oiling is done regularly there will 
be no rlr nger of the br· :.! �r failing to 
npe:1 when it '� unlatcned by the trip 
magr; et or by hand. 

Renewal Parts 
When ordering renewal parts, specify 

the name of the part wanted and give the 
number of the circuit-brt"ker. T!�; 
stvle or stock order number will be foumi stamped on the name plate. 
Renewal Parts Catalogue will be supplied 
upon receipt of request. 

--- !:me L:mtl &ob / 
U11Yf(JC/ JMI Piston 

FIG. 1 1-SUCKEI< D.<sn-Por 
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. : .:_. "\ ,  Type CHM Air Circuit-Breaker 

Keep .Main C?pper Contacts Clean 
1 - , ' ! 

_ In c ont ras t t o  c opper ox ide , s il v er ox ide or 
. . · . s ulphide is a. c omparat ive l y  g o od c ondu c t or s o  tha t  

c ircuit -br eaker s hav ing s i lver pla t e d  main c ont a c t s  
d o  not r equire the r emqval of oxide . A s  a ma t t e r of 
fact sandpaper s hould never b e  appl i e d  t o  s ilve r  
plated c ont a c t s s ince the us eful s ilver plat ing -
woul d  thereby b e  removed . 

�- .· 

Maintain Proper M ain Contact Pressure 

Whil e  it i s  true t hat af t er the- main ··brus h . c on­
tacts have b e en pr operly a.d j bs t ed thei<·wB.:l r ema in 
so indef init e l y ,  o c cas i onal ins pe c t i ons should b e  
made t o  s e e  that all ad j us t ing s cr ews ar e t ight and 
if any . of the s e  s crews .are f ound l o os e t o  s ee t ha t . 

the . .  brus h . a dj us tment hae not s hi f t ed . ·  
. r 

Lubrication 

Lubr i cat ions of t he var ious par t s  of the me c h­
ani s m  as appl ied at the f a c t or y  s houl d  b e  s uf f i c i ent 

. for msriy months of s erv i c e . Exper i enc e indi cat e s  
that l ubr i ca t i on i s  genera l ly appl i ed t oo f r e e l y  
rat her �han ins uff icient l y. .  If a bear ing s eems · t o 
require lubr i cat ion, appl y only a uf f i c ient o il t o  
pr ov ide a t hin f i lm on the working par t s , Exc e 5 -
s iv e  us e of o il pr omo t e s  the ac cumul at i on o f  d irt , 
and o i l  is very · detr ime ntal t o  an y  cont a c t  surf a c e  
t o  which it ma y  � pr ead o r  upon which it may be 
thr own . Alemi t e  f i t t ings ar e pr ov ided f or the lub ­
r i ca t i on of · the m�in t oggl e pin b aar1ng s . It 1 e  
very impor t ant that thes e  bear ings have lubr 1oat 1on 
at all t ime s  • 

· , . . .  

, I •',, • ._. . , . 

�--�- . . . . 
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, . · lnstructio.na fot Operation 

[!.1�.-.:._ .J ' �: 2000 t o  1 0 . 000 amp<Sres , 
" • D-C Singl_e Pol e .  Panel or 

750 V O l  t3 
Pedee ta.l •i '' · 

Mount 1ng . . . . 
., 

; · ;  {.".' 
APrLICATION : · Type CHM breakers are u e e d  

chi efly in s t eel mil l s , d- o .  
railway powe� plant s ,  aut omat ic s ub s t a t i ons , 
and J n  general wher e v er breakers are required 
to opcr�te on h i gh power d - o .  aupply e � 3 t e m� 
n t  550 to 750 v o l t s  w ith the minimum or ma 1n-

���t .> . : · ::::::� : 
Panel mounted bre.akere a.re mount e d  :�: .. _; :, � on t hi ck s laba o! ine u lat ing mat e -

, ..... r ial for b o l t 1� t o  steel fl'a.mew ork . Pede 3 -

·;_-�·-��--_'::.: _ .. ·. :i .
. 

tal moun t e d  breake r s  are b u U t  on . individual 
_ __ pede� tal e t or b o l t ing t o  the fl oor . 

��.:;.,:• �:� 
�;�;:-� ' ; Ther e  i s  no dif f er ence ln ra.tlng 
'·{':: ; · . botween the two r orm3 of mount ing out pede s ­
,,-,..,::.. · · . : ;  tal J110u.nt1nt) 1 e  pref erred wher e th� heav i e s t  
:'t� . . . . du

.t :r · . i s  impo s e d  due t o  1t s gr e�ter lnnerent ;'\" . . · · :. , m�charU.cd �trensth . 
· 

.�'J .. "
-

. . 
��..:!�� .�!>-

.
. 

·�.'!.A· • • ��;,· i 
. ,!�·· . , . ' 

�-:�( 
. ."· ·' , . .  .. ,·� . . 

��-��­
�:� -� �: .­
:�· 

.
. .. !�· 

.(
";;\

· . 

;�{::· .
·· . . 

-�\.:\ . 
�f;:,J. ; '  . ;.r.'' . !��; :�. · . .

. 
·. 
:·' . . 

{}1'; · . . ·,1 . 

J •

•
• · .

J ' 
.\ . . · . 

GENERAL : lil the �e 1nstruct 1 oru , s omewhat 
wore t ha.n the usual porpor t ion of 

· s pace 1:1 taken up b y  des cript ion:� or t_h£ :s e v ­
el'll.l par t s .  of the T br e a.ker ,  beoa.us e  ma.ny of the 
d e t a i l •  are w ork�d out on pr inciples tha.t ap­
�l:r onl :r where extr emely high current s have 
to be coneid�rod , and an explanat ion of the 
reas ons f or �uch apeolal !eat�es should be 
helpful tn the operat ion and �alntanance of 
the apparatus . Als o ,  s ome of the �e chan1em 
d etails which ar e not ea, ily seen Wh�n l ook-

. 1ng a t  the c ompletely as e e mb�ed breaker are 
de:�� cr1bed or expla ined by re!ereac'e to the 
f igure . included. here in. 

· · 

High interr upting capac ity i s  ob­
t ained by quick opening, t o  a w ide air gap , 
or oontac t s  t ipped w ith arc r e e i s t ing all oys 
and euppl ement e d  bf heavy, arcing horns , thee e  
part e  being ma :� s 1ve enough to withs t and a 
hea�y flas h w i th out s erious burning . 

• 'L': ·. In add i t ion to the conta ct detn1l s ;·_(.:.._., . .-. . :.
: _· . .  ror minimizing the hea.t1ng effects or the ar·c , 

.":' . all part e  have ex cept ional mechall.tca l s trength 
· ·,.J , . 1n . order t o  w i the t�nd the :s evere ll\0chan1 oal :,�� ' .<" , s tr e s :s e :s  r e s ul t ing from the magnet i c  effeot ·.:.�:_·:�· .· _- · .:' ::· of the s h0r t - c1rcu1.t ourrent a tha.t the appa-

. · _ _- rat'us UI8.Y be_ required t o  interrupt , 
J:· .. . :..}.:.'. . �:f.· 4 , . t ·S}:· . :.· 
:Xr:· , · · 

0 1 ::>.\ . . : . : � .. : · . •
. ,! - � 

.�j; : ' ·!· •
. 

·� · ,  . 
. ; •  

· · . . 

· . .  

By arrAng ing the cont acts witb the 
l a.m1na t ed a ta t i onar r brush and on. the ins ide 
or the m�gne t ic l oop r ormed by th� etude and 
oontact - br i �ging deta1l 3 1 tho m�enc t i o  (oroG 
13 ut1l i � od t o  1ncroaeo tho brueh �ro m o uro 
during the interval he t"een the oeourrence or 
a short -c ir cuit and the release or tn� ore�kor 
l a t ch .  Tne & o l id ooppe r  bridg1ns member is 
s ubstant ia l enough to · re e ! a t  the magne t i c  t�fiU '"h!.lil'li b6 tien!i H &�At fr-bm the bruehus 
but if i t  were l�mlnat ed, ae tn bhs • � �nd��d 
e.rran@:ement of b r e aker s for lower 1nterl"upting 
duty, the outer lam1n&tiona would have the1r 

' .. 
:�-· . ·. � ' I.  

.I Y. 

Fig. 2 - Pedea�al Mounted Breaker 

pres sure reduoed or m1gllt e ven be "b l own-orr'' 

the s tat i ona.rr contact before the latch c ould 
have t ime to releae e .  

The m&1n contact brushe s $re built 
u p  of etra1ght � e ct ione or copper s trap or 
e qual length, riveted t ogether in grou�e form· 
1ng equal angles at the end s ,  and olamped to 
make permanent contact with the s tud h�ada at 
one end and t o  oonne e t  with the brldg1ng con-

· t aot at the othe� . Tb�re 1s an inner acd an 
out er r ow or la�na t l ona , held or c oncea l ed 
bolts on the inner r ow ,  1n Bddi t 1 on to tha . bolt� p&s&1?S through tho outside clamp . 

C IRCUIT I}l'l'!RHUP'l'INO DETI\IL:J : . Ma i n  cont n c �  
pnrt s , both tho 

la�in�tcd atationary brushes and the t ol 1d 
copper bridge , $ra s ilver pla t ed t o  mainta in 
l ow contact � ed 1e tanae over • lons per iod or 
1 erv 1 o e  • 

When the bl'eaker opens, t he 
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. . c oh t !l. c t a  �(lptlr& t e  fir:J t and the ent i r e  cur­
rent 1' carri ed momentar i l y  "by the :J (le ondnry 
nnd arc ln& eo�ta o � v .  A f l cx1ble s hunt m!l.1n­
t8-tns e l e ctr i .:al c onnee � i on at all t i1ne8 b e ­
twq�cn. , t h e  lower 8 t a t i onax-y contact and the 
l ower end or the bridging contact , thus pre ­
v ent1n·s any potent ial d ifferenc e tha t could 
e a u � e  an �rc to f orm at that end . 

S e c ondary c ont a. c t 3  below t:.he u-pper 
s tn t l onarr c onta c ts are raced w 1 th an a l l o y  
_hav ing l ow c ontact r s a h t ance wh i ch a t  tho 
s ame t ime w i l l  endure con!l idera"b l e  ar c i ng 

. w 1 th:b.utl 1njurr to t he c onta c t  :� urfac e ,  Arce 
f orm on the a e  par t s  only on the heavier i n ­
te:rr�p� ions . A ! ibr� barrier prev ent s s u c h  
�re3 from flas hing &l ong the 3 Ur face t o  the 
�� in "brus h .  Af �er the � o o ondary conta c t �  

· part , the currant 1 s  ea.r r i ed by t h e  arc ing, 
li�,.. · : · con t a c h  a t ths 1.1pper end or the b:ree.kcr , 

'-i:<· · .: · The � e  arcing ooni;act:J have low r e :� 1 3 tsnc� �ua >'�;;.;1�:.: · , ;  t o  the large· coppe r -t o-br onze contact aurface 
·.=

: 
.

• 
_

; 

ba twecn the s 1de3 or the movable part and �;he . 

::�:�< 
· 

.
·

. 

,: 

j &W3 or the a t &t ionary part "b e tween Wh1Ch the 
�1xr 1_:· . . . .  .'· 

mo
t

va
t

b
1

l e part j ent�rs . 
d

oo
th
od conv11ta

b1
c t �c tw

i
oen tho 

� . 3 6 onary &w 5 an e mo e �ro ng con-
)@\ · ' . . tact is as sured. by a e el f  al 1 gnins mount i ng 
,,. . · ·· · · · · of the :lta.t i onary Jaws . and e pr 1ngs which e x -

�r�'_,_,·_:,.·· 
. . ·. 

ert . Pre s s ur e in the dira c t iOil of the cont a c t  
s u:r f a ce6 . Travel o f  the jaws 1 8  l imited , 5 0  

·;;:, · · · • '  ' ' · ' . · that thare i s  alway:! r o om !or tha moy1ng oon-
.;:>:·. t act to enter the 15 P& ce between them. ... . .. ��-· "\ ' ';�·-� . " \  .. �-:".Jjo ·��;\ ! . 

',)(� .4 ��(-- · j•i . • . . 

r �, . 
·,•1 • · . 

-�· 
�'/ ; . . 
;'.'::�·:_: . :., ... . . :t;_:· .. . 
1,_,' • • • •  

'i;s.: 
'..1-'JI· 

���< �
·

. 

�-�· . ; . 1  
. .  • , �  . 

As these c ontaet s , la8t ln the c i r ­
cuit , � ppr oach the point where t h �  s oparat e ,  
the1r cur v ed edge � , which are b e l o w  the plane 
or the contact fur ra c e s  make tho f inal l tnve 
or. eont , o t  wher e on the arc r orm5 when they 
part . These curved e d g o a  are equipped -w ith 
t 1P8 of �n al l oy h&v 1ng high arc -res 13 t ing 

�C1f.J0 LINC� :tHOW CI. 0$�0 POOSITION 
8ROK!N "NCIS �HOW 0/Jt:N /:>OSITION 

· �  

proport tr. :, , The arc form?rl on t:.hr; t l p:; 1 3  
f orced l.mlll.,d i a.t. o l y  by mnp:nr: t i c  rCJ pu l, :, J rm l n t o  
a pair o f  a.rc 1ng hornu d i re c t l y  n.bov': , ll.nrl 1n  
mQtnl l t c  eont� c c  with the po1nt or f ormu t ioo 
of the arc .  ThoaP. horn3 a.re 3 0 l l d  c�: � 1n�3 
of a :, pcc 1al bronz8 wn i oh rr. � i 9 t �  �rc ' n� �n1 
�rc 'mo.s 3 1V�: e nough to absorb a gt'e"-t <l �'ll or 
heat W 1 thout exc9 :J :s 1v o  burning at thn nul:'f>lt: '! .  
A c cel or a t 1ng sPr i ngs 0. 3 � 13t i n  rG p i 1 l y  w l d� n-
1ng the a ir gap , A:� the brcal<er 1s s l ngJ. q .  
p o l e  and t r ip s  fr�e o f  t:.he opcr& � i ng m e c h ·  
an1sm, there i s  n o  unneoea ea.r y wo 1 e;h t  t o  r e·­
tard ite s pe e d  . 

BUMPER : A combinat ion pn�um� t. 1 c  �nd rubb � r  
po.d bumper br inga the �ov 1 ne p�r t �  

to reo t . Fir g t , t he �ovin3 a. r m  s t r iko� � t h i ck 
r ubber pad Which 1s moun�od on t:.hc t o� o f  �n 
a ir daah-pot . C l o s e  f i t t ing , end the u � �  or 
piston rings, pr event an app r e c i ab l e  es cape or 
a.lr frOUI the da!lh-pot &t the nJOlllent o r  impact 
and provide an a 1r cushion for bring i ng the 
parto to rest wi thout jarr ing. A bal l  v a l ve 
in thG pieton or the da�h -pot obetruc � s  th� 
e s eapa of air �hen the Pist on ls pres�od dowo 
but allows air t o . enter fre e l y  when �he par t 3  
are :retrieved t o  normal pos i t ion b y  6 e �r 1ng 
on the in,1de of the bumper : 

ELECTR IC OPERATING MECHANISM: "fl o r m a l l y, - •  

the brea.k�r 
1s c l o s ed by means of an & l e ctromagna t bu i l t  
int o the l ower end . A detachable cxtane l on 
hand l e  wh ich r i t a  1nto tne same cl os i ng l ev er 
that ie oPerated �y the e l e c t romagne t pr b­
v 1des f or manual opera t i on ln an eme r gency or 
w�vo - ;i nope o � lng : or . making a.d jue tment s . Th� 
elGct roma�ne t 18 �- edlenoid wi th r ound 3 t Rt ion­ary and movable corea Ofl· tho ins ide and . �. r c: c ­
tang�lar frame comple t ing the magne t ic c l r -

. ·, Fig ;  3 Ac t i on of the Lc t ch and Toggle Meoh&01em 
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cul t on the out :l ide . P 13 t on r ing3 and A_ c l o :� o  - ; et 1� 1n l l.nc . . with tho a ca.l., 
f 1t t l'ng brl'ln . .  crl lnder between core and c o i l · tr ip current de eill'ed· . . . .  
fol'"nt· C.ll � i r  cushi on which t ogether w � th the · 

re11.d ing for the 

( . .  
dlptpl.ne; e f f e c t  or the current 3. induc ed 1n the . 'rhe !l tandn.rd r n�ga or cal tbratt-on 
bri\BO . e y l lndt� , ·  prevent & l amming a.nd maintAin 1:l 100� to 200.i ot brc'l'.<e:r r a t ing in f1ve ::ltep3 
a rensone.bl y un1for111 clo� l.ng :� peed ovor . n 1 00-1 2 5 - 1 50-175 and ?.OO%; 

· w id to  range of . cont r ol v oltage_ , . · · 

f t p,ure 3 1� fo� the purpos e  or 
EtX}:il

.
a'1�1ng the act ion of the latch and toeglc 

tn e ehtm ifHil. · When the breaker 1s f ul ly c lo!led 
and lGt ched , as �hown by e ol id l 1ne e ,  or when 
r e tr i eved by the a p� inge immed iat e l y  �rter 
o pe n ing , · the opera t ing le ver E and the l i nk F 
ar e locked t o ge ther t o  act ae a s ingle p1ece . 
Toggle l ink ( F ) ,  l a t c h ,  l ev�r (L)  and trigger 

1,';:�·:. (X)  re e�ieve automati call1 after t.r ipping , s o  �- i that E and F are al�c�dy · loekad t ogether at 

X��·,< : · the beginn 1ng of the clo� 1ns s t r oke . 
: - 1  ·.'; "·: lllhcn the clos ing coil h ener(31T.r.d : ·.,t< • •  · the c l o� 1 ne mag M t  pul lo d ownward thr.oueh ��i{�· ·· . , . 'r:· ' 1.nt e r rned1a.te 1cver-c� on the l 1nk J af\d pin C 
-� ·� · ' · a t  one end o f  tho opcr&t 1ns l e v er 'E .  The 

:v_:,�."';'';�,:.:,:.,:·_:_ ... . -.:·. ·_: •. ;· _ .  
·' . g�he[cv��t\ E 0is E a 1!1�!-v����2:�n o!:��!�n���h P;�� 

_· 
bear tnss at o � eh eod . F i�ed piv o ts at D, 
around "'h.l.ch · E t urn3 ex t end only to the inner ·}:> · ends of the two bear ings at that end of r; _  

.�;. : L1nk F, pivot ed on �1n C ,  1s l ocat e d with i t s  

;-.
�, 

·. · . vert '- ca.l cent er l ine in the .sam'e plane �l i th 

' .. �_:
.�.
�-

-.� 

.. 

,
:: 

;
. 
· 

. tha v e.- t 1 cal cent er l ine of E .  Link F carr ies 
" the l at c h rol l e� which, exeept during a t r ip -

-�..,, - piJ;lg oporat1on, 1:� held by the l.atch L in a. 

l_ ..... _:- .
· . d1)1r e c t  1 1ne with tlle pin' t> .  Centers C and 

· , be ing e�u1�ietant on l e v er E and l ink F, E 
� :. · 

· 

, . .  and F e. c t  ae a s ill8le p1ece as l ong e.e the \:.;:' . ' . , _ lat ch hold� tl'la end ot F 1n the pos i t ion or 

��:,' , .. , al i glll!lant W1th p in6 D .  
.. . , . E :: _ .. : . 
Jti ' . �:·�(. : ' . 
���· :: 

l/; . !J? 
i,.�/.' 

. -

. Be ! o�e c l os ing , the several par t e  
are 1 n  the po3 1t ion showq b y  brokeo . l in e e  1n 

· . the ! 1 gui e ;  A r t er el o s ing 1 the t oggl e· formed 
on the oentere A B D i e  over c enter and 1e 
pr�vented · by p�rcianently f ixed s tops f r om g o ­
ing be yond a predetermined pos i t ion . Thi s  
toggl �  make u a r igid s upport f or hold ing the 
'bridging c ontact 11.ga 1ne t the e ta.t1onary brush­
e s ,  

The ope ning t oggl e A B C 1 3  held 
c lo s e d  'oy t he lat ch lever 'L and .the r e l ease 
o f  this latch l ever b y  tr 1sger K perm1te this 
t oggl e t o  c ol lape e thus opening the breaker . 

OVERLOAD TR I P :  Overl oad tr ipping 1u control ­
led by magnet i c  at trac t ion · be tween the e t ael frame of the br e�ker � e�v ­

ing &3 the p o l e s  or a magne t in which the 
e tu6s �nd main conta c t3 � ervv ss a one turn 
co il , and a T - s haped armature l oca t ed c�ntral­
l y  be low tne me chanism. A cal ibrating r ing a�d gu ide a urroundlnS the a tom or the T arm­
ature prov ide �n ad justment for varying the 
pr e � J ur e  or the �r�at.ure epring .  11 3  the r ing 
turn:J to the r i gh t or lef t the q pr in� pres e ur<:r 
1 :1  lowe red or rai, ed thu:� changing the force 
r.equired by the overload lli.Sgnet to ;picle u;p the 
_armatur e .  

CurrentB th&t w i l l  piok u p  the arm­
a ture and· t r i p  the breaker are engraved on a 
eca.le · plat e . The trip po int i� cbo.nged bY 
l o o s e n ing Che thumb eorew at the fr ont or the 
!'ro.rne and turning the r11llt unt 11 the wh1 t e  in­
dGx 1 1ne croa a ing the oen�er or the pin e ock· 

6 

INVERSE T IME LIMIT ATrACHMKNT : The 1nV'3rs e 
t. 1Pe 1 1ml.t 

at ta.ohntFmt pre vent � the bre'.lke.- tr 1;pp l.ne; on 
�ho r t  t ime overload � . Thi s a t t�chment 1 3  c�l ­
ibrat ed w ithout o i l , Wi th curr�n t f l ow ing 
t hr ough the br ea�or the same �s the c�l 1bra.­
t io n  ea t t ing and w i th o i l  i n  th� pot th� �rm­
ature w il l no t pick up. The current f l Qw 1ng 
mus t be roore than the cal ibra t ion n e t t 1na b�­
for e t h e  breaker wi ll t r i P .  

The inver s e  t 1me l i�1t at t�ch�ent 
ueed on this breaker ie the :! ucker type . The 
suckcrlwh1ch 1s a 11mooth · eur fa.ccd lll!l t� l  d 13 n  
i �  t\t tll.chlld to t h o  arma turG aild normo.l ly ree t :�  
o n  the amooth b ot t om 3 U:rfac� of the po t e on­
tal:oin& a emal l q,ua.nt ity or oil (appro:r. 1mf1.tel;r 1/8" dee-p ) . 'l'he resul t ing suck!':r "'1.Ct 1on ro-

• tarde the start i ng moveme�t o r  ehe over load ­
armatur e unleee the overload wh i ch oe r.ur :J i3 
very hea.v y. A e one iderable t ime w i l l  e l aps e 
b e f ore the armature can mov e . The a111oun t of 
surfa.ee 1n contact betwe en the s ucke� and p o t  
can b� var ied , thus provid ing � ar ia t i o n  i n  
t ime limit . Purther var iat i on can b e  o b t a i n ­
e d  by us ing o i l s  of d i f f erent v 1 a cos1t 1 e a . T o  
k e e p  the inverBe · t ime limi t 1n g o o d  w ork!ns 
ord er 1t is ne ces sary that th� oll be kept 
clean. A s ingle part i c l e  o! d ir t between the two QOntact surfaces w i l l  s omet 1�e s gr e a t l y  
r e�uee the t ime lag. I! 1mperr e c t i ona appear 
on the contact aurfacea 6ue t o  bru1 a 1 ng  or 
other caue e e  al l high � pote should b� r e111ov ed · 
w 1th a s c raper . 

CARE 5HOULD BE TAKEN NOT TO INTER-
CHANGE OVERLOAD DETAilS . . 

INSTANTANSOUS TR I P :  �he ins tan� ane oue trlp 
atta chment 1s the same 

as the 1nv e r u e  time l 1m1t a t ta chment e�cept 
no oil 1e us e d  1n the pot and the 'br eaker w i l l 
tr1p when the eurr ent ! l ow ing thr ou6h the 

. brea.ker i :J  the s ame as the cal iora t ion s e tt ing. 

The cal ibrat ion e e t t ing shoul d not 
be D e t  lower than �he minimum cal ibrat ion 
point or higher than the ma.x 1�um o&l ibra�1on 
pol.Ut . 

BUS CONNECTION5 : Laminated e tud s ar � �a od in 
toll of the :! e  breakera . }ior- · 

1 � ont al or vert ical lamina t ions oa.n be had 1n 
any combination required. When the overl oad 
t r ip 1s calibra ted, ourrent is brought to the 
'br�Jaker through bus bar s  tn the pos i t t o n  that 
c or��s pondd with the p os it ion t o be oc cupi ed 
b y  bu� bars whon the breaKer !s in s c rv 1ee .  
I f  a change in bua loy � ou t  1 e  mad e ,  the cal i ­
brat ion of the ov erload trip e hould b e  cheek� 
e d .  ��re may be an nppre e iab le ohsnge of 
ca l 1bra � 1on, eape ci&lly 10 the higher r at e d  
breake�a .  

INSPECTION AND MAlNTENANCEt  Per iodi c  inspe e -
t lon of all 'break­

era in e ervic' 1• r � oommenO�� .  Rout ine 1n• 
e pe ct 1ona ahould be e ehe�u l o d  a o e ording �o 
t�e 3c�er it7 or the e •rvio� . a 1x -montn 1nter-
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v�l � bein� u ui t�ble f or the ave r�ge inu t�l l4 -
t lo n .  A 3pc c1al i n s pe c t i on 3hould b e  mad e  n s  
u o on n :)  po, s l o1 e tt f t et- � breaker ha::� been :� ub ­
j e c t�d c o  e� truordinar i l y  heavy duty.  A l i t ­
t 1 e  a t tent i on e t  the r i gbt t ime may prevent 
th� need of repairs l & t er on. 

Good cond i t ion of a.u'> 1 l 1 ary a.nd ar c­
i ng c o n t a c t e  is ne celll:l�Sry in oro et- that they 
W i l l  pr ot e ct th� ma1n conta c t s . 5urn3 and 
l'oughen 1 ng of the contact lllurf&cee e hould be 
9moothed off w i t h  f i ne e andpap�r , or a I 1 l e  
i f  ne c G s a ar y . S&nd papet- e hould n�vcr be U3ed 
on � i l vcr pla te d c ontac t s , Whe r e  there i6 e x ­
p o s ure t o  d tr t  t ha t  cann o t  b e  w iped o f f  w � t h  
a d r y  c l o t h  or w�s tc , a l iqu id cl eaner s u ch 
as carbon t e t ra c h l or i de may be U3 ed spar insly 
but tho l iq u i d  s hould not be left to dry on 
the � urfaces . 

C ontact adjus tment ! or regulat ing 
the pr a s e urc or the brj dge against the bruoh­
e:5 i s  made by mea.n3 of lln e c cen t r i c  pin in the 
t oggl e 1 1nka . Re ferring to the f igur e ,  the 
eccentric p1n is l o cated nt 5 ,  c onne c t ing l inks 
f and G .  8y l oos en ing tne bol t M and t u•n1ns 
t he e c centr i c  Pin w 1t h a :� cvew dr i v er , the e f ­
f e c t ive length of t h e  two l ink:� can b e  varied 
s uf f i c i ently t o  provid e any nece e eary change 
of pre s s ur e .  

· c l os ing 
Beyond 
t 1 on of 

The air out l e t �  on the bumper e.nd 
magnet dash-pot s are not a�jue table . 
keeping the v ent e ! • e e  fr om accumUl a ·  
d1rt , t he y  need n o  at tent ion. 

The t r l ggar 1 e  f i t ted w i th adjus t -
men t a  f or adapt ing i t  t o  the mechanical con-

;·:,: - · · - t � c t s_- �ith the t r ipping devioe e .  Hexagona l -
:�::�· ·. head ' � crewe w i t h  l ook nut s are u " ed for ad-

:'{.; . j u 3 t lng . the di:J tance w h i c h  the overl oad t r ip 

_;: ;i: o.rma t ure mus t travel !rom the t ime it 1::� 
· ·  · p i cked up unt i l  it ! trikes the tr igge r ,  and 

;::.:y,;>.· . t or s et ting the normal po.s it i on of the shunt 
trip l P. �e r .  Hexagonal n u t s  on the operat i ng 

;;;�!' r od conne ct ing the underv oltage r el ea:� Q at -
·· ··, ·  t e �;lunent are us ed for a s imil ar Ptlrpoae . Ad· 

:\·-�� •. ,.�:·_ _ j us tm�ne of ths d i !l t a.nce b et we e n  the t rigger 
, and the overl ol!l.d tr ip armature doe6 not change 
,=:· tM t r i pping · current but :regulAtes the f o r c e  
:-.E ::·. with which t he trigger 1!! a truck. Inona3 1ng 

��' · the dle tance incre a s es , .  and decrel1s ing the 
t: ·. d ,ill ta.nc e d e c r ea3 e s , the hanuner e f f e c t . 31m-
: ( • - · llarl y ,  a.d j U3 tment o f  the poe 1 t 1 on of the 
�:··:· _ · eh\lnt tr ip lever by tul'"nins the ad jus t 1ng 

.-,, . · · . s cr<;!w cl ockwl-!! e deoret�ses the f orce wi th J'l'r •;• "'hi ch t h9 shunt trip Pl\Ulger s tr ike • and the 
?.[· · r e v eree a d j u :� tment hall the r everse o f r� c t . ��:-�: - : " · When mak i n g  o 1.ther of the s e ad jue tmen te ,  a 

- . sa f e  m))r g1n of travel wi thin the l lll11t 1ng 'P o o -;t�; -; · _
- · . 1 t 1 ons or t h e  a.rmat ure3 tnue t b e  rotaine d .  A 

1v_., , • .  _ , , good way to check the ad j u!! t ment or any of the· 
- - �  · · · tr ipplrtg dev ices 1 1  t o  pueh the t r i pping e.rm-,:: ·:-c . atur() to t r l p  po:s .1t 1on "b J hana w ith the bre(1k• 
'!·-'· • ·- . _. e r  in c l oe e ci  pos i t ion. Tripping should occur 
·."l •' ;,· an ins t a n t  b a r ore the erm4tur" reaoho e tho 

· end or 1 t: a  trav e l . 

ATTAC!II.mNTS I 'l'wo aw:llla.ry swl  tch.e s , one 
n 1 nc - p o l a  and the other tw o­

pol e ,  n�a u�ed in the s tandard equipmen t ,  
Ther &re or thQ · � nmo genCrQl �On�t��aU i�" �s " '  tM Wn HI'\!h!lua s  ' Yflll w in a tl'Ul'llen t: and o ontr ol. 
I W 1t che5 , Current i e  o�t orr the c l oa 1ng o o il 
by one - pole of. the two-pole s w i tch making con-

P . 7  

t a c t.  d•Jr i ne; the c l o e lng :J t r okA wh 1 oh d P. - rm -.: r ­
g i z o o  a rel�J t h a t  open� the c lrcu � t  � rtor 
the br eaker 1 e  l n t chc�. s� ver�l con t r o l  �on­
n e c t t o n ::J  a.ro rnll.rlo by t he nlnr, - po l ll  :J :t� l t ch . � 

ThA � e  1ncludc be l l  �liJ.rm or u ign'l l l 'lmp:, , 
s hunt t r ip a.nd undervol t kg� t r i p .  A::J � rul e ,  
one or more 3 e t e  of cont�ct o  a r e  qva l 1 �blc 
f or e pec 1al conne c t l one t h a t  may bP. re1u irod 
i n  ind1V1dU•l in3 tal lnt lon:J . Po3 1 t ion::J or 
c on tact� nr � arranged t o  open the c ir cu i t s  t o  
tha :J hunt c o i l !!  o f  t•1Pp 1 ng  at c�chm�nt� and 
c l o � e  the 3 1gnal c on tacta when the br��ker 
opene . 

A d j us trrtent e o f  the 3 W l t ch e e  are m.'ide 
by vArying the lenGth• or the �•r t J  connP. c t ­
ing them W i th the break9r. Leng thening or 
ehort en1ng the operat ing rod "oo v an c e a  or r e ­
t arde ,  res pe c t i vely , t h e  making or breaking 
or contact on the d own e troke and ha3 the r e ­
ver s e  erreot when c l o :� 1ng tho breake r·; 
lengthening or ehort e ning the arm ext end i ng 
!rom the breaker mechan1�m 1ncrea � P. �  or d e - · 
crea!! e:J , re � pe c t i�e l y ,  the t otal trav el of 
t h e  ewl t ch s e gment a ,  

SHUNT TR IP ATTACHIV!E:NT :  Tho !!hunt t :r i p  rmenet 
13 or the s o l e no id 

t �pe , t he movable c o:re or whi ch 1 a  pul l ed t o ­
w�rds the s tat ionary core when tbe ehunt c o i l  
i6 energized. Move�ent o f  the c ora t r i p e  t h e  
breaker and the oo1 1  i 3  iMmed ia te l y c u t  out 
of the c 1r o u1t by the �uxil iary owi t ch. Thie 
1 6  ne ce s sary 3 1nce the !!hunt tr1P oo11 1� 
s h ort t ime r a t ¢ d  · and WoUld s oon burn out 1! 
the v oltage were appl ied · ! or any l e ngth of 
t 1Jne .  

A bras!! washe:r 1 11  pl aced bctw�en 
the mov1n� and s ta t i onary core t o  prevent 
" free z ing due to r ee idual m.agnet t� rn .  This 
P ermi te the mov ing core to r e t urn to i t s nor ­
mal po s it i on af ter the co il ia de �ensrg i z e d  
and i t  1� then ready t o  again Pe rform i t a  
tripping funct ion. Absence of th15 bras s 
waeh!lr w i l l  perm1 t auf'flo1ent r es i"dual m"g­
net 1 u m  t o  hold the movable oqre aga tns t  the 

- e tat ionary core even after the co:l.l 1e d e -en­
e r g i z e d  aod 1t W i l l  then be impoe e ib l e  t o  
trip the breaker open b r  mean:� o r  the ehunt 
t r ip d e v i c e ,  un t i l  the rno Jeble core is f o r c i b ­
l y  retr ieved or unt i l · the r e s idual magn e t 1 3 m  
disappe ar s and the core dr ops back o f  l t e  own · 

· accor d .  

The s tandard range or coil v ol tage 
over which the a hunt t rip mechanism ope r a t e s  
i s  56% to  112� or normal rated e o i l  v o l tage . 

UNDERVOLTAGE RELEASE ATTACHMENT: The und e r -
vol.tase re ­

leas e a ttachment i� mount ed on the front o r  
t h e  cl os ing magne t .  I t  conta1n:s an e l ectro ­
magnet hav�ns & • t6t1oua.:r-y co.re and e movub l e  
&rma ture whi ch 1 s  hinged at one end , A 3  l ong 
a' tho c o i l  in thi e n t taoh�ont 1 0  on� rglt.cd 
at nny v ol t ngo from max imum down to �bou t 80� 
o! no�mol ,  �he �rm& t ur� 1 e  hel d ngo 1ns t th� 
core an� doc:� not int erfere wtch the operat i on 
of' the breaker . · If tho vol tase f&i l'l or dt-ops 
below about hal t  ot · Mrhlal , a  �JPring pu l l �J  the 
�'r1�n �Ul'O tiW41 · ,·rroll\ · the mnsne t nnl1 d r i v e s  a 
t�ip .�od asa1net the breaker t r1ggar, thus r e ­
leec 1ng t h e  la t ch. The breaker cannot ba - re ­
l a tched unt il 80� or �ore o r  oontrol v o l t a ge 
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;�}:·. _, · u .  �gain· appl i�d - t o  tl'le eo1L 

· t'�' ·  ·Oi'tJ;ATION COUNTER : An opera t ion c ounter nt :."'-.?i'; ·-: ... ' .: · tne ft-ont of the aux1liuy _,S";; •· ' e wJ t ch on the right harid a ide or the breaker 
;�1,.:- · ·:; ,. r e g 1 � tere the total n\il11ber of operation� or � .:;'�· . ·  · : the . . br�ake r . Conne ct 1 one W i tb the opera t i ng 
• . , · le"'¢r on the counter 1:� made thrOU!;';h a eprlng . ' . .! . 

. j 
, . . i ' t:'/ .. 
rL

·:. · 

P . B  

link wh1eh abs orbs t�e e ho ck of opcr�t 1on 
fr o� $ qu lek mov 1ns arm.  N o  ad just�ot ts l ilte ly to b e  neede!l, but 1n c u e  the las t  ( 1g ­
ure on the d ial get 9  out o r  l l oe , l t  c�n b e  
e orroe ted b y  1 oos enlne tho clamp a t  the inner 
end or the l e �er on the eount er �nd turning . 
the . shaft through a amall angl e be fore t i ght • 
en1ng again • 

��--=--�--·'""· Statianary Arcit)(} Hom 
- l1ovin9 Arcing Horn 

l�o---- Stotionary Con!Qct Rn9er 
l1ovin9 ConlxJct AIY71 Compfet 

lt J;:�!}-- Stotionory Contact fiit(/tl' 
Sprin9 

""w.!k".._ _ __..A '' eltroling Spt"i'nv Bumper 
8urnpqr 
Compleft 

· "1fov/n9 ContSIIu'!t �--+--��-'<"T�t-flf' �'-'c---.J�-r....r 
t.ower Sturt --���;1.:� �2:::=:;:?f)�::;,=::.9;fj 

0 0 
Ut1dervoltrJgt 
Rtlease Coil 

� Clo3lnr; Co11 

!Jreal!tr Compl�tt 

···':of;.. 

8 

Typt WAl/X.Sw. 
9 Pole 

· • ' 
· l' 

)., , ... � ... . 

. ,  .. � 

. .. .  �.,._..... �--· ---- - - .. · J' • � ···· -· · - -· ... ·-"'1 ·· ·-t::l 
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M r:  Q' '  P? a 

Type CiiM Air Circuii·Dreakcr 

WESTINCliOUSE t!EN�.�AL J:J\R'rS DATA 

flec o�ended Stook · of Ronew�l Part3 
TYPE CRM AIR CIRCUIT 5REAKE� 

Indoor Serv1ee - Panel o� Pede� tal MountGd 
E1e etr1oally Opernted • O�e�l o�d tr 1p 

N0 . 817 

2 000 t o  l O , OOO · Ampores - 750 Vol ts D-C - Single Pole · S 1n� o Throw 

P . 9  

\ - ! ' 
· ' • 

The f o l l owins 1a a 1 1s t  or tho Part s  on this a�p�ratu� th�t are mos t  3Ub J o c t  to wear 
ln ord inary operat ion &nd to damago or bre4kage �ue to po t e ible abnormal condtt 1on3 . 

. • . .  \ 
. ' •  

·• '  

For lllU3 trat1on of Part s ,  Sec figure � 

B�eakora 1n u , e  up to and including 

De�or1pt ion 

Breaker Complete 
Mo� ing C ontact Arm Complete 

Bumper Co11pl e t e .  • 

•Bumper Spr ing - Inner . 
•Bumpo� Sprtng - Out er .  • 

Bump�r . • 

Main tAov 1ng Cont a.ct . , , . 
Mov ing Se condary A•oing . Contac� 
Mov 1ng Aro1ng Rorn. • . • • .  

:• ' Moving Con ta.o t St.unt • Lort Hand 
. Mov los Contact Shunt • R ight Hand. 
Stat ionary Contact Finger 

. 

. 

. 

. 
· s"at 1onary Contact Finger Spring. � 
· st a. t i onnry Arcing Horn , , 

Upper Stud . . . ., 
Stat ionary Contaot Brush , , , • , • • 

S ta t i ona.ry 3econdary Arctng Contaot Flns�r . 
Lower Stud . . . . • 

S t a t ionary Conta.ot Brush, 
Accelerat ing S p�1ng , 
Trigge� 

· •Trigge� Spring, 
Trie;ger LB. t eh • , , • 

· T�iGgcr Latch Spring. . 
· Tr 1gger l.o.toh Cu1d e Spring. 

Hand Tr ipping Knoo 
Ped � e ta.l Compl e t e .  
Operat ion Coun ter , 
C l o� ing C o i l  
Shunt '.l'rtp C o i l  
Undervoltage � r l eaer Coil 
Type W �uxil iary Swit ch • 2 role . 

•Movine; Contnet SegMent . 
• s t� t 1 ouary C ontact Finger 

Type w Auxil iary Sw i t ch - 9 Pol e .  
•Mo�ing Contact Se�ent - Small 
•Moving Cont&e � �egment - L3rse 
•statl on&ry Contaot F1nSdr 

. 
. 

. 

. 
. 

' 
. .. . 
. . . 
. 

. 
. 
. . 

. 

. 
. .. 

. 

. 

. 

. . 

. . 

. 
. . 
. 

.. ' 
. 

.. 
. . 

, • Not Illustrated 

. 

. 

. 

. 

. 
. 

. 

. , 
. 

. . 

. ; 

. . 

S t yl e  
Number 

. . . . .  . 
+ 
• 

l 041 850 
1 0111 8�9 
1 on 1 1� 

l 
1 

l 

+ 
03 5 476 
0, 5 460 

• 
"' 

0711 113 glt6 830 
+ 
+ 

See Ta.b l �  
1 on 278 

+ 
See Table 
1 on n4 

. ... 
+ 
+ 
+ 
+ 

677 290 
478 2911 

+ 

+ 
l 019 406 

sus 626 
5L9 279 

1 019 1107 
SltS 626 9o8 922· 519 279 

1 5 

No. R e coi'JIIll'!'P,ftd 
Req Cor S tock 

1 0 0 
1 0 0 
1 0 0 
1 0 1 
1 0 l 
1 0 1 
l 0 0 
l l 2 
1 1 2 
2 0 2 
2 0 z · 
2 2 II. 
4 1 2 
l 1 ·  2 
1 0 0 ;. 1 2 
� 2 4 
],. 0 0 
. 1 2 
2 1 2 
l 0 1 
l 0 1 
1 0 l 
1 0 l 
1 0 1 
1 0 0 
1 0 0 
1 0 0 
1 0 1 
1 0 1 
1 0 1 
1 0 0 
2 0 1 
lt '2 II 
l 0 0 7 1 ' 2 0 1 18 9 18. 

·( . 1;.,. , . 

.+ ldent1f1oat1on of theae parta vary With ditferent rat1nsa ��d eharaeter1tt ioa or Br�aker, . 
u: theu part e  a.re 11ta1te<1, Renewal, Part:� Data w111 .be auppl1ed for TQW' areaker , G1Te the . ' ·  .

. 
�J.;.��

�:�;o,�mphote na.mepbte l'ead1ns With your rellue o t  t o  the ne&reat �Ues Off i ce o r  the C0111J)4J'l1. 
. •. . 

l'art D Uldentec1 are 1noluded- l.l1 the part under wh1ob the;r are 1ndented 

:�· -_.- · :·· ,,,. 
' -= · · · 
�'::��-: . .  fa;'l • 

.:,: · ·:_' . \. #. 

'i1i�. ' . .  . 
' . ,..., . . .  . i� t . . l . · " :  
·"'·•' . •. wl" 
� :' . 

� ·· .  
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1tc6 2 P . 10 

Typ6 CHJ:f A ir Circuit·Breakcr 

[�t . ·. 

t:��:: .. � . .. . . · r------------:---�----��----------:o=::.::-"u:-::��---------., 
-.t . .. 

TABLE 

S tyl$ Number 

-��"· . . .. · IX::� cr i.pt ion 1 on 271 I 1 Ollt 272 I l OH 27:> L 1 Ol� 2 7 11 �� :··< · .. .. . J·� f • •  

_ ·':�.r::·l, .. ;' ,,:· 1--------��-----:---::-:-:-:------jf----------_.:;.;.;;.�;:;.;:..=-----------l 
· '1'' .' '' Sta t i onary C ontact Brus h - 2000 Ampere:� 

F1:'.': :.:':' '  St&t ! oqary Contact Brush � · 3000 Amperes 

R eq\11l'Gd 
l - -

1 � · ·· · S t�t 1onhy C ontact !ru3h - 4 000 Ampens 
t • ·!� Stat 1 on:1r y  Conta ct Br'Ush - 6000 Amperes 

-
2 

1 -
- -

I 

:;·:. ' .  
) . 

'!·, .  

- 1 -
Stationary C ontact Bru3h - . 8000 Amperea 
Stat ionary Contact Brush -10000 Amperes 

2 
1 

- 2 
1 1 

l .  

2 .  

ORDE�ING INSTRUCTIONS 

Send all correspondence and orders to the ne&re B t  Sale' Office of 
the Com:paDy, 

Stat e wheth�r shipment !a to be roade by fre i ght , express or par c e l  
:poe t . In the absence of ins truct i ons , goods will be shipped at our 
d i s cret ion. Par cel post s hipments � 11 1  be 1naured only on r eque � t .  
A l l  ah.1pll\ent a are a t  purchase" ' B l' 1ak. 

3 .  · Small orders s hould be como1ned so as t o  amount �o a value of at 
leas t $1 , 00 net ,  Where the total of the s&le 1e lea s than thie , 
the material Will be 1nvo1eed a� $1 . 00 
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Type CUM A ir Circuil·Brcall.cr 

INDEX 

INSTRUCTIONS F OR OPERAT I ON 

Rat ing . 

App l i cat ion 

Mount ing 

General . 

C ir cuit Int errupt ing De t a i l s . 

Bumper , 

E l e c t r i c  Operat ing Me chani s m .  

Over l oad Tr ip . · 

Inv er s e  Time Limit At t a chment 

Ins t ant ane ous Tr ip 

Bus · c onn e c t i ons . 

Ins pe ct i on and Ma int enanc e  

A t t a c hment s 

Shunt Tr ip At t a chment 

Und e r v o l tage R e l eas e Attachment . 

Operat i on C o unt er 

R enewal Par t s  Data 

Tab l e  . .  

Ordering Ins truct ion� . 

· . 

. ' 

• .  

P . Z  

. . .  

" 

- -�- ·  --·-··- · "  • "  

4 

4 

4 

4 

4 

5 

5 
6 
. 

6 
6 

6 

6 

7 '  
7 

7 
8 

9 
1 0  

1 0  

·. : · .  
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Important 

Type CHM Air Circuit-Breaker 

Keep _Main C()pper Contacts Clean 

In cont ras t  t o  c opper oxide , s il v e r  ox ide or 
· - s ul phide i s  a c omparat ive l y  g ood c ondu c t or s o  t ha t  

c ir c u i t -br eakers hav ing s ilver pla t ed main c ont ac t s  
d o  n o t  r equire t he r em9va1 o f  ox ide , A s  a mat t e r of 
fact s andpaper s houl d ne ver b e  appl i e d  t o  s ilver 
plated c ont acts s ince the us eful s ilver plat ing 
w oul d thereby b e  removed , 

Maintain Proper M ain Contact Pressure 

. . 
While it i s  tr ue t hat aft er the ma in ··brush · con­

t a c t s  ha.ve b een pr ope rly· a.d j ils t ed they _ ·wiil r emain 
so indefini t e l y ,  o c cas i ona l ins pe o t i on3 should b e  
mad e  t o  s e e  that all ad j us t ing s crews ar e t ight and 
if a.ny of the s e s crews _are f ound l o os e t o  s ee that ' 
the . brush . ad j us tment hae no t s hif ted . · 

Lubrication 

Lubr i cat ions of t he var i ous par t s  of the me c h­
ani s m  a s  appl ied at the f a c t ory s houl d b e  s uf f i c ient 

. for ma.riy months of s ervi c e . Exper i ence indi cat e s  
t ha t  l ubr i cat i on i s  genera l ly appl i ed t oo f r e e l y  
rather t han ins uf f i c ient l y. .  I f  a bear ing s e ems t o  
require

-
lubr i cat ion, app l y  onl y s uff i c i e nt o il t o  

pr o v ide a thin f ilm on the w orking par t s . Exce s ­
s i ve us e of o il promo t e s  the ac cumul at i o n  o f  dirt , 
and o i l  is very · detr ime ntal t o  any cont a c t  surf a c e  
t o  whi ch it may � pr ead o r  upon which i t  may b e  
t hr own . Al emit e f itt ings ar e pr oVided f or the lub ­
r i ca t i on of the m�in t oggl e pin b earing s . I t  is 
very import ant that thes e  bear ings have lubr 1oat 1on 
at all t ime s  • 
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:_,. .· �A'I'ING : 2 000 t o  1 0 . 000 amp�re e ,  
. , ,  . D - C  31ngl,e Pol e .  Panel or 

750 vo;I.t3 
P!!dea ta.1 

., 
' • . ' J  )·.'.' 
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Mount ing. 

APrLICATION : · 
Type CHM breakere �r e u � ed 
chiefly in s t eel mill s ,  d - o .  

railway p ower plant s , aut omat ic s ub e t & t i ons , 
and ln general wherev er breakers are required 
t o  operate on h i gh power d - o .  suppl y  ey� t e m� a t  550 to 750 v o l t $  w ith the minimum of ma 1n­
t e !lllll ce . 

MO UNTING : Pa.nel mount ed bre.s.ke r e  are moun � e d  
o n  thick slaba o !  in� ulat tns mat e �  

r ial for bolt ing t o  s t e e l  framew ork ,  Pede 3 -
t a l  moun t ed br eakers a-re bui l t  on . incHvidu�l. 
pede�tal e f or bolting to the floor. 

�;y:-� . Ther e  1 e  no d if f er ence in rat ing 
'!''' b�twe�n the t w o  forms o! mount ing but pede s -{,��.:;·. · . : :  tal t��ount ing ie pre f err ed where tho hea.v i e e t  

·, { , ' · · dut y · .  is impo s e d due t o  1ts gr eater inllerent �-/ . · .. me chani cal str e�th , · 

:�����· . ;;'tv 
;���-i· . 

;;;;::: . , . 
GENER'AL : Jn the' e  instrue t ionll , e omewhat 

wore than the us ual porpor t ion of 
· s pace 15 taken up by de5 cr1pt ions of the sev­
e-ral par t s. of the ' breaker , b ecaus e ma.ny of the 
d e t a i l •  are w ork�d out on princ iples that ap­
PlY onl r where extremely high curr ent s ha.ve 
to be cons�dered, and an explanat ion of the 
reas ons for �uch epec 1al !ea.tures should be 
nelpful in the operat ion and �a.intenance of 
tbe apparatus . Als o ,  s ome of the mechani sm 
d etails which ar e no t e a s i l y  s een when l ook-. 1ng at the c ompl etely as sembled breaker are 
d e s cr ibed or explained. by refereac'e to t he 
t 1gure lncludea her ein. · · 

H igh interr upting capa c ity is ob­
t a. ine6 by quick opening, t o  a wide air gap , 
or oonta c t s  t 1pped w ith ar c res isting a l l oys 
and s uppl emented br heavy , are ing horns , the e e  
part s  being m&ll e 1ve enough t o  withs tand a 
heayy flas h wi thout s er ious burning . 

In add i t i on to the contact d etntls 
r or minimizing the heating effe c t s  of the sr·c , 
�ll par t e  have ex c e pt ional mechanica l s trength 
1n order to withs t and the s evere �eehanloal 

s tr e s s e e  r e e ul t ing from the magne t i c  effect 
of the s hor t - c 1r cu1t currents that the appa-

.: rat us ms.r 'be req ulred to interrupt . 

By arrAnging the eonta.cte w ith the lamina t ed e ta t ionar y brush and on the ine ide 
or t he m�ene t 1 c  l oop formed by the s t uds and 
oonta c t -bri�giog detail s ,  tho mnsno t i o  foroG 
13 u � i l i�od to 1ncroae e the brua h �r o m n ur o  
during t h e  int erval bet�een the oeourr c�ee o r  
a short - c ir cuit and the release o r  t h� ore t'okor 
l a tch .  The s o l id copper bridg!n� memoer is 
s ub a �nnt 1a l enough to · r e e !1 t the magne t ic 
l liiP IUI  II"I:Hiifljl lltl \il!dQ � �  O.�Ai tt'Otll the tn• u e hoa 
but it l t  were l�m1nated,  ae tn bhe e � �nd��d 
e.rr an&emen.t of bres.kar e for l ower interr\lpting 
dut y ,  the outer l aminat ions would have thdr 

, .. 
� ..... . .  ·. � ' \, 

.l 1 

Fig. 2 - Pede a t e.l Mount ed Breaker 

pre s s ure reduced or m igbt e ven be "b l own-o r r u 

the e tat 1onary cont act before t he latch could 
hav e t ime t o  r eleas e .  

The main contact bruehea are bui l t 

up of s tra1gbt s e ct ione or co�pe r s trap of 
e qual length, r1veted t o ge ther in gr oupe form­
ing equal angle o  at the ends , and c l amped to 
make perma�ent contae t  w i th the e tud heade at 
one end and to conne c t with the br1dg1ns con­
t act at the othe� . There is an inner an� an 
out er row of lamin� t i ona , held or o oncealed 
bolts on the inner row ,  1n �ddit 1on to the 
bol t s  paa a i?S through tho out e i de c lamp . 

C IRCUIT IllTERRtiPTINO DETI\ ILS : . Mt\ 1 n  eont M b  
pnrt s , bo th the 

lamin�tod stationary brushe s  and the t ol id 
c opper bridge , $rG a 1l ver plated t o  ma intain 
l ow ���taot �et1atanoe over a l ons per iod or 
• ervl a e .  

When the breaker opeoe , the ma in 
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'J."yf>a CflM 1l jr Cirruii·IJrrrtiM 

cohi;a.cta  ::'l(ll'!lrate f1r:J t e.nd the ent Jr e  c u r ­
r e n t  1 �  ca.rr1ct1 mo1ncnt ax- i l y  oy t h e  :J (I c ondnry 
nnd are inb conta c t � .  A f l cx1ble e hunt ma1n­
t!i.tns electri.:al conn�ct ion at all t 11ne s  be­
t W I) Cn• , the lower ete.t ionax-y cont�c t and the 
l o wer end or t hG bridging contac t , thue pr e ­
v e n t i ng any potent ial d ifference tha t could 
c a u � e an �rc t o  f orm at that end . 

S e c ond&rJ cont a c t 3  bel ow the upper 
s t n t l onary c ont a c ts are faced w i t h  a n  alloy  
hav ing low c ontact r s • 1 � t ance which at t he 

:, e.mc t ime w i l l  endure cons iderab l e  ar c i n g  
. w 1 th,butJ inj ury t o  t he c onta c t  :� urfac e ,  Arcs 
f orm on th� e e  p&r t s  only on the heavier i n ­
t vrrtip t 1 ons . A f1br� b arrier prevent s s uch 
�re3 from f l a s hing al ong the 3 Ur fac e t o  the 
m� !n brus o .  Af �er the � e oondary contac t �  

· pa:r- t , the current i s  ca:rried b y  the arc 1ne. 
: · contacts at ths upper end of the breaker . 
· The s e  arc ing oontac t 3  have low r e s 1s tancs due 

to the large· copper -to�bronze c ontac t e urface 
between the s ides of the movab l e part and �he 
j &W3 of the e tat 1onary part between whlch the 

movab l e  part enters . Oood contact bc twoen the 
s tat ionary jaw e  and ths movable ar c i ng con-

. t�ct is as sured by a e e l f  aligning mount ing · of the 5tat 1 onary jaw s . and e pr ings which ex­
ert . Pre e s \U' e  in the d1raet 1on of the cont a c t  
s ur f a ceu . Travel of t h e  jaws !s l imited , so 

· t h a t  there 1e alway' room !or tho moving con­
tact to sn�er the epaoe between them. 

Ae these e ontaet s , laet 1n t h e  cir ­
cuit , & ppr oaeh the point where they s aparat e ,  
thelr c ux v e d  edges , Wh1ch ax-e b e l ow the pl ane 
o f  the cont act fur fa c e e  make the f inal l tne e 
or cont � o t  wh�reon the ar o f orms �hen Chei 
part .  These curved edgos are equipped t• 1t h  
t 1pa of a n  �lloy h&v 1�g h1gh arc-re s i s t ing 

. ,' \., . . .  ; -.-r ::: 

�()(.10 LINe� �HQW Ct.. Q:S£0 P03tTION 
�ROK'I'( LINn :SHOW OIJ&N Po:s IT/()N 

pr opor t tr. 3 . The 11rc form?rl on t.t11; t l ('l�l 1 3  
forced imml)d l O.t o l y  O J'  mnp,n..-, t i c  l"ll [JU ), :,  l rm l n t o  
a :Pair o f  a.r c ing h o .r n ll  1H re c t l y  n.bOV': , ll.nrl 1n  
matn� l \ c  cont�c c  w1th tbe point of f orrnut l?o 
of the ar c .  Thoae h orn:! a.re 30l1d CIJ.:: �; tn�:J 
of a 3 Pec 1al bronz e wn i oh r � o ls t o  �r cj �� �n1 
t\1'<.: 'ma. s 3 1 V�: e novgh t o  abs orb a. f$l"e >J t.  rJ -::."l l or  
h e A t  without eXCl� 3 o 1vo burning a t  thn nurr s r.: � .  
A c ce l or a e 1og 5Pr ings a3 3 1at in r�pi d l y  w l d�n� 
1n8 t he a ir gap . A3 the breaker 1s :3 l ngl. 'l­
pole and tr ips fr�� of the opera t i ng mech­
anl s m ,  ther e i s  n o  unne oee ea.r y w o l gh t  t o  re·­
tard it e speed . 

BUMPER : A comb i nat ion pn�um� t. 1 c  �nd r u b b � r  
pad bumper br ingu tho �ov 1 ne p�r t o  

t o  r e o t . F1rst , t ho mov 1 o3 a.rm s t r lkoo � t h i ck 
r ubbe:r- pad Which 1s moun � o d  on the to� of �n 
air daah-pot . Clo6e f l t t 1ns , •nd the u� � of 
pi�ton r ings , prevent �n �pprec 1 ab l e  es cape of 
a. 1r fl"OUI the da5h -pot &t the nJOillent or 1mpa.ct 
and provide an a1r oushion f or br1ng l ne the 
pa�t B  to rest without jarr ing . A bal l v a l v e  
i n  t h �  pieton o f  t h e  da3 h -pot obe t r uc t s  ch� 
e s eapB of a ir �hen the Pist on 1s pre s s o d  dowQ 
but a l l ow s air t o . enter freel y when the par t 3  
are re t r1ev ed t o  normal pos it ion by � e pr ing 
on the 1nll1de of the bumper ; 

ELECTR IC OPERATING MECHAN ISM : l'l o r m a l l y , � ,  

the break�r 
is e l oa ed by mean9 of an G l e e t r omagne t ov i l t  
i nt o  the l ower end .  A de t a chable c x t ene l on 
handl e which r i t a  int o tne ea111e c l o s i ng l ever 
that ie operated 9Y the electromaenet Prb­
v i des f or manual operat ion 1n an emer gency or 
when . -ine p e o \; 1ng : or mak1n& a.ctjue tme nt s . 'Ih� 
e i e c t r omagnet 1a �- eolenoid wi th round atRt 1on­ary and movable eorea on· tho 1ns 1de and . a. r e e ­
tang\.lla.r trarne comple t ing the magne t ic cl.r -

Ae t 1 on o! the Latch and Toss le Meohanl em 
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'J"y{>� Cl/ .M A ir Circwit-!Jrtflkrr 

C \l 1 t  on t he ou� s 1de . 1' 13 t on r i ngo and P._ c l o !lo · ; G:t 1:, 1n l lne . .  w ith thljl :J Ca l e  Nlll<ling for the f 1t t lhg br�n-.  cyl inder between c or� and con · t r i p  our:i-ent de e 1llad· . •  
· · 

f ot'm· o.n �1r e\lshi on which t ogether W 1th the · 

d!).n:ping o f f e c t  or tht:' c urrent 3. induced in the · 
. ';I'h<t !l tan.;1n.rd. r l!.nga or c U 1bra t 1-on 

brne o  . ey l ind� r ,· prevent elarrullirtg a.nd main·�ain 13 100' to 200% or bre'll<e;r rat ing ill f i v e  :J t ep3 
a re.:'.sone.bly un1r orltl c l o �:� ing :� peed ovor , a 1 00-1�5-150-175 and 200%; · w 111(> range of . con.t rol v oltage_. . . · 

f t f,Ure 3 ill for t he purpose O f  Ntpl'a'1�1ng the act ion of t h e  latch and t oe;�le 
tne ehnn_1 6 ril .  · When t h e  br eaker i s  f u l l y  e lo:>ed 
a.nd l ts t ched , liD shown b y  s ol id l ine s , or when 
r o tr i evfld by the apl' ings immed iat e J. y  >J.r t e r  
o pening , ·  t h e  operat ing lever E and the l i nk F 
ar e locked t o ge ther t o  act ae a s ingl e p i e c e . 
toggle l ink ( F ) ,  l�t eh , lever (L)  and trigger (K J  re e:rieve aut omat l c!!- l l f  af ter t.rippin�, 11 0  

· . that E and F are al:ready · l ockad t ogether at 
t he b e g inn1ng of the cl oD ing s t r o ke . 

#hen the clos ing coil tu eners1T.cd 
the e l oe 1 ng magn�t pul lQ downward thr.oueh 
int e r mediate lcvcre 0� the l1nk J and p in c 
11- t  one en� o f  the , opor&t1ns l ev er � .  The 
other en� or E 1D p1vo tcd on s tat ionary p1n.s 
D. Lever E is & w ide· b r on t e  oae t ing w itn two 
bear tngs at �aeh eod , F i�ed piv o ts at D, 
around "'h :l.ch ·E t vrns ex tend only to the 1nner 
ends of the two bearings at that end of E. 
Llnk � .  pivot ed on �in C, i 5  loca t e d  with its 
vert j. cal cent er l ine in the same pl.ane w i t h  

.the v e r t i cal cent er l ine of E. L1nk F carr ies 
the lat ch r o l ler which, except during a tr ip­
p i�g operat ion, i s  held by the latch L in a 

. dir e ct l ine w ith the pinD D .  Cente r s  C and 
,D be ing equiJietant on l ev er E and l ink F ,  E 

.. . . and F a e t  ae a. s ingl e pie c e ae l ong e.s the 
• • .  latcfi bold� the end of F in tho pos it i on or 

. a.l i gn.tnant w1tn p ine D. 

. Before clos ing , the several part � 
are 1h the po3 it ion showq by brokeo . line e  in 

· . the f igi.U' e ;  After el o!!l ing 1 the t oggle f ormed 
on the o ehter e A B D i� over eenter and 1� 
pre vent e d · py permanently f ixed s tops f r om go­
ing be yond a predetermined pos ition .  Thi s  
toggle makes a rigid s upport f or boldine the 
bridging eontaot aga ins t the s ta-tionary- br'llsh­
e s . 

The opening t oggle A B C is he l� 
c l o s e d  by tne lat ch lever L !Uld -the r e l ea e e  
of this lat ch l aver by tr igger K permit 3 this 
t oggle t o  col laps e thu� opening the breaker . 

OVER LOAD TR IP : Overl oad tripping lv eont � o l -
l e d  by ma�ne t io attrac t ion 

. b e tween the s teel rr�me or the br eaker � e r v ­
ing &3 the pole s  of a magne t i n  which the 
� tUdD �nd ma i n  contac t s  � erve a' a one turn 
e o l l , and a T - s hape� e.rmature l o ca t ed ctmtral­
ly ba low the me ehan1sm . A cal ibrat ing r ing 
and gu lde s vrround1n� the s tem of the T arm­
ature provide �n ad j u a tment for varYing the 
pr e 3 :� urc of the arrno.ture s pr ing. !13 thG ring 
t urn.:l . to the r 1 gn t  or l e f t  t he qpr inl!; pr�:�D ll Uro 
1 :1  lowe red or ra1:�ed tlw:� changing the force 
requir ed by the over l oa� magne t to pick up the 
_a.rme. t ur e • 

C urrent6 that w i l l  pick up the srm­
ature and tr1p the br e�Ker are ensr•ved on a 
,eale plate . The trip po int 1s ob�ng�:�d b y  
lOO s e n ing Che thumb •orew at the fr ont o r  the 
! r llme sn\1 turning the r1ng unt il the whi t e  in­
dex l ine cro, a ing · the oen� er or the pin u ock-

6 

INVER SE T �  LIMIT AT�ACHMKNT : ThG 1nv-,rae 
t. 1�:�e l im i t  

at ta.oh111ent prevent� t h u  bre1.1ke• t r i pp ,_ng o n  
sho r t  t ime over.loo.d e� .  Th1 !!  a t ttt ehment 13 clll ­
ibrat ed w ithout oil . W i th curr �n t f l ow ing 
through tne br ea.).cor the aatne -'l8 the C'> l J.bra.­
t ion eo t t ing and w i th o il in th� pot th� ar�­
ature w il l  not piclc up. The curre nt f l o�-j ,.ng 
mus t  be mor e than the cal ibrat ion o o t t 1na b � ­
for e t n e  br eaker w ill t r i P .  

The inv e r s e  t ime l imit at t1.1 onment 
u e ed on th,.s br eaker h the s vcker tyr>e . The 
s u c kc r �which 1e a nmooth · s ur faced m� t a. l  d 1 !l o  
i s  t�.t ta.chlld to t ho armatura an d oormo.l ly ree t :�  
o n  t h e  smooth b o t t om :s ur fo.ce of the po t con­
tatn1ns a small Q.\l&nt ity or o 1l (appror. l.m<J.te l y  1/8"  deep ) , The resul t i.ng D uckc::r �ct ion r o -

• tards the eta.rt 1ng mov�:�ment o r  the ov er lo�d ·· 
armatur e  unle e e  the over load whioh oc�ur:1 i� 
very heav y .  A c onu idarable t ime will e l ap� e 
bef ore the armature can move . The amoun� of 
s urface in contact between the s ucker and p ot 
can b� var i ed , thuD provid1n� �ar 1a t i on 1n 
t ime 1 1mit .  Further var iat ion ca.n b e  obtain­
e d  by us ing oils o! diff erent v 1a cosi t 1 e a . To 
ke e p  the 10V€rce · t ime l imit 1n good work1ns 
order it i s  ne e e D eary that the all b e  kept 
c l ean . A s ingle part i c l e  o! dir t betwe en the 
two QODt&ct s urf a c e s  w i l l  s ome t imes gre a t l y  
r eduee the t ime l&�. I f  1mperfe e t 1one appear 
on the cont aot uurfacea due t o  br�1a ing or 
other cau� e e  al l h1gh s pot e a ho�l� b• removed · 
w ith a 9 o�e.per . 

CARE SHOULD BE TAKEN NOT TO INTi�­
CHANGE OVERLOAD DETAILS . 

I�STANTANEOUS T� I P :  The instan�ano ous trip 
atta ohm�nt is th• Dame 

as the inver s e  t ime l imit at ta chment except 
no oil is us e d  1� the pot and the b r e aker w 1 l l  
tr1p when the current ! l owing throush the 

. breaker 13 the same as the calibration se tt ing. 

The cal ibrat ion set t ing shoul d not 
b e  a et lowe r than the minimum cal 1bra t 1 on 
point or higher than the max imum o&l ibraeion 
po int . 

BUS CONNECTIONS : Laminat ed e tudD ar � u a o d  in 
�11 of the :� e  br€akera .  Ror­

i z ontal or ver t i cal lam1na t ionD oa.n be had 1n 
�ny c omb inat ion r equired . When the overload 
t r ip 1s calibrated, current is brought to the 
br�aker through bus barD l.n the pos it ion tha t 
e orr�s pond� with the pos it ion to be o c c upi ed 
bv bu9 bars whon the breaKer is in s e rv 1 ce .  
If  a ehangG i n  bua lay � ou t  1 e  mad e ,  the cal l �  

bration o f  the ov erl oad trip should b e  check­
$ d , �ere �Y be an apprec iable change or 
C3l 1br a � 1Qn1 e e p e oi&ll� in the higher � a t e d  
breaKer• .  

IN3PtCTION AND MAINTENANCE ! Periodic 1nspe e -
t lon or al l break­

ers 1n s ervice 11 r�oommende�. �out 1no 1n• 
s pe c t 1ona 1hould be e ehe�ulo d a o e ordins �o 
the s o�er 1t� of the e erv1oe , a 1x-montn 1nter-
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val� beinG e ui tGble f or the average 1nu tall4-
t lon .  A s p � clal lns�ect ion 3hOuld be made n s  
e o on n :J.  pos s l'b1 e llrtel;' � breaker he."' been s ub ­
j a c t�ct t o  e� truordinar i l y  heavy duty. A l i t ­
t l e  R t t e nt i on a t  the r i ght t ime may pre v ent 
the ne�d of repairs l at er on. 

Good cond i t ion or au" 1 1 1ary and ar c ­
i ng c o n t a c t e  1s nQ cee6ary in ord e� that they 
W i l l  pr o t e ct the main cont ac t ! .  Burn3 and 
rouehen1ng of the cont a c t  11urracee e hould be 
�mooched off w i t h  t ine �andpaper , or a ! 1 l e  
i f  ne ces 3&ry. Sand pap<)t" ehoul d nt�vcr be U3<:�cl 
on � i l v c r  pl a te d contac t s . Wher e  there i o  e x ­
posurG t o  d tr t  t hat cannot be w iped orr w � th 
a dry c l oth or was t e ,  a l 1q v 1 d  clean€r s uch 
as caroon t e t rachl or i de may be U3ed spar ingly 
but tho l iq uid s hould not ba left to dry on 
the � urface::� . 

C ontact a d j ustment for �egulat ing 
the prGS s U�e of the br j dge aga inst the brueh­
e :s  i s  made b y  mean3 of t'ln e c cen tric pin in the 
t oggl e l inks . R e ferring t o  the f 1 gur � .  the 
ecc entr ic p in is l ocated at B, conne c t ing l i nks 
F and G .  8y l oos en ing tne bol t M and t urning 
the e c c e nt r i c  pin w it h a s crew dl"iver . the e f ­
fe c t ive leng t h  o f  the two l inks can be vax-ied 
s uf f i c i ently t o  provide any nece e sary ehangs 
of pr e a e ur e .  

· cloll1ng 
Be yon� 
t 1on of 

The aix- out l e t s  on the bumpe r ana 
magnst dasn-pot e  are not ��jus tabl e .  
�eeping the v ent a f r e e  from ac cumul a ­
d 1rt , they need n o  attent ion. 

The tr1gier ie f it ted witb adjus t ­
ment e  f or adapt ing i t  tc the mechanical con­

. t11-e t s_- ,wi t h.  the tr ipp in; dev1 oee .  Hexagona l ­
hesd ' s crewe w i t h  l ook nuts are u s e d  for a d ­
j u3 t 1ng . the di::� tanc e w h i c h  th€ overl oad trip 
nrmatu�e mus t t rave l  !'�om t h e  t i�e it 1a 
p icked up un t l l  it s trikes t he tr igger, and 
f or e et ting the no:-ma1 p o s i t i on of the shunt 
trip le ver . Hexagonal nut e  on the operat t qg 
r od c onnec t ing the undervolt�ge r e 1 eas Q at ­
t a chment are us ed for a s imilar p�rpose .  Ad­
j us tm�ne of the d i � t ance betwe en the t � �g g er 
and t he ove r l oad tr ip arma.tu�e doee not change 
the tr ippiog · current but regul�tee the f or ce 
w i th which the tt1gger 13 a t�uck. Incr£a3 ing 
the die tance 1ncrea.e es , . and deere�a 1ng the 
d � s t anc e d e cr eas e s , the hammer effect . 51m­· i1ar1y,  adj u3tment or the poe i t i on o f  the 
ehunt t r ip levex- by turning the ad jus t i ng 
s crew cl ockwl·s e  deol"eaees the f orce w i th 
�hi ch t h9 s hunt trip plunger s tr ik e �  and t he 
r everse a d j u � tment ha� tne reverse offact . 
When ma k in g o 1thet of t he s e  ad jue tment e ,  a 
safe m.'lrg.1n of travel w1 thin the l lll1 1Ung P o o -
l t i ons or the arma t ure3 mus t b e  r o t alne d . A 

, , good war to check the ad j us t ment or any of the­
t r ipp1rtg dev 1ceg ia t o  push the tripping arm­
at uro t o  t r l p  po3 1t 1on by hana w 1 th the brec.k· 

. . . er in c J. o e e a  pos i t i o n .  •rripp 1ng ehould occur 
•' : ,· an ins �ant before the ertoo ture t'IIHloho o the 

' · end of 1 t e  trav e l , 

ATTACl!Mll:NTS I Two & W� iliary �w 1tch.e e ,  one 
nine -pol e and the o ther t�o­

pol e ,  a�e uoed in the a tandard 0q u1�en t .  
Thlll7 �re cr t M ·  nm� senerQl. �onlltl"lieU�rt !)I . _ ,  tM Wva b ! �h!lua s l yflfl w in D trUIIIen t and cont r o l  
a w 1 t che e , Current i e  cut orr the c l os ing o o il 
by one - pole cf the two-pol$ e wit�h making eon-

. .  

. . .  ' . . 

·- - 7 
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t a c t  d�r ing the c l o s lne � tr okA wh t ch d � -nn,r­
g i z o ::�  a :reJ.(\y that OJl<m'l th� e lrcu H IJ. f t � r  
the br �aker 1e la t ched . s � v er�l e o n t r o l  r.on­
nect t on:J a.ro lnll-rlO by the n infj - po l o  .1 w l t eh . A 

Th t'l ; e  include boll �1/J.rm or u ign&l l 'lmp:• , 
e hunt t r ip an� undervol t kg� t r i p .  Ao ll rul � ,  
one or more ;, e t e  o f  e ontll.cto are 'lva l l.'lble 
f or e p ec1al conne c t lone t ha t  may b P.  r�1u ir �d 
i n  ind1v1du•l in3 tallat 1on� . Po3 1 t iono o f  
e ontaot� ar e &l"�&nged t o  open th� c ir cu i t s  t o  
t h a  3hunt c o i l s  of t�1pp1ng at t�ehmGn t� and 
c l o (l e  the :J 1gnal contacta wnen the .br.,�ker . 
opene . 

A d j u., tment s o r  the 3 W lt e h e e  are m�de 
b y  varying the l en�th• of t h e  p�r t J  c o nn e c e -
1ng them W i th the b r cak� r . .  t-en&thening or 
sh ort ening the oPerat ing rod al:l v ance s or r e ­
t a� de , respectively , t h e  makin� ot breaking 
of contact on the down e t r oke and h93 the � e ­
verse effeot when c l o :� 1ng tho bre aker·; 
l engt hening or �hor t a n1ng the arm ext end i ng 
from the breaker me chan13m increa � e 'l  or d e - · 
crease3 , re�pe c t i�e l y ,  the t otal trav el of 
the e w1 t ch s e gment a ,  

SHUNT TR IP ATTACHN!tNT : Tho :!!hunt t x- J p  m�enet 
1s or the s o l enold 

t�pe , t he movable co�e of whi ch 1a pul l e d  t o­
w�rds the e tat ionary core when tbe shunt c o i l  
1 e  �nergized. Movement of the c o r e  tri p lil the 
breaker and the o011 i �  immed iate l y  c ut out 
of th� circuit by the �uxil iary 6wi tch . tn1e 
1e ne ces sary ::� 1nce the �hunt t�1P o o 1 1  i� 
short t ime rat¢d · and woUl� � oon burn out if 
the v ol tage were �ppl isd · f or �ny l ength of 
t ime .  

A bras s washe� 1 8  placed bctw�en �he mov 1n§ and s ta t i onary core t o  pre vent 
freez ing due t o  r e s idual magnet t�m. Thi s  

permit s  t he moving cor e to re t urn t o  i t s  nor­
mal poe 1 t 1 on after ths coil i e  de - ens rg i : sd 
and it 1s then r eady to ag&1n perform i t s  
tripping funct 1oo. Absence o f  t his b r a s s  walilhn will permit euff1o 1ent r es i"dual mag­
ne t i s m  t o  hold the movable oQre aga tns t the 

. s t at ionary core even after the co11 le de -en­
ergi z ed aod 1t W 1 l l  then be impoe e i b l e  t o  
t r i p  the breaker open by means o r  the shunt 
t rip d e v ! oe , un t i l  tha mo Jable core 1s f or c ib­
l y  retr ieved or unt il · the � e s 1�ua1 magne tism 
d i s appears and the oore dr ops back or 1te o w n  · 

· aocord . 

The s tandard range of c o i l  vol cngc 
o ver which the ehunt t r i p  mechanism operates 
i e  56% t o  l l2� o f  no�mal rated e o i l  v o l tage . 

UNDERVOLTAGE RELEASE ATTACHMaNT : The under -
voltase re ­

leas e attachment is mount ed on the front o r  
t h e  cl os ing magne t .  l t  contains an e l e ctro ­
magnet hav1nS a a t6t1oua.ry co�e lind a movv.bl e 
arma ture Which 1s hinged at one end . A:� l ong 
a' tho o oil in thi e n t taohmont 1 o  cn� rg��cd 
a t  Q ny v ol tag� from maximum d own to �bou t 80% 
o.f nor1118l ,  the arml.t t l.lrl1 11! held ngn i ns t  tht> 
c ore and doc :! not 1nt erforo with the operat 1 on 
o f  the breaker ,.· If the 'IOl tase 1& 1 1'8  or dt-ops 
bi�!: l OW about hUt Of · nOI"hlU 1 a  BPr 1ng Pul l �:�  the 
,w,�n �uro nwor · ,·norn· tho mngnet nnd d r 1 v e s  8 
t � ip .�od aga1net tbe breaker t ri gger, thus r e ­
l eac 1ng the l6 t ch. The breake r cannot b e - � t> ·  
latched unt il 80� or lllore o f  oontrol volt agt> 
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Lf_, · u . again appl ied -to the eo1L 

���; :: 
·.

·
. 
·OPSMTION COUN'I'ER : ��e �����t;ro�hc c����Is�� .c:t:\ ; •· ' e wJ t ch on the right. hand e i.de or the breaker ;),,l,.C ' '·' . r e g i� ten the total n\lrnber of operat ion5 or � -\''� · · : the. br�&ker . Conoe ct l one W ith the opera t ing 

• 1 le'l�r on t.he counter 1s made through a epr1ng 

l i nK wh1eh �b& or�s t�e e ho ck o f  opcr � t 1 o n  
f r l?tn e. q,u lek mov ing a r m .  N o  ad j •J:�tmF:nt 1 :,  
l ilC� l y  t O  b e  need e c;1 ,  bUt jn C8.3 e the l a s t  C' 1 e ­
ur e on the d 1•l get9 out or l i ne , 1t can b e  
e orr o c ted b y  l oosening tho clamp a t  the inn�r 

.end or the l e ..,er on t he count er a.nd turn1ns . 
the �haft through a amall angl e before t i ght · 

' . .1 
j 

H. · 

1: .: 

. . ' • 

ening again. 

<:::-+-..,..-�--·-'· Statkmary Arcin9 Hom 

Stationary Con· 
fact Brush --�r:11--+----+-l"-
Uppt'r Stud. 

Stationery Se�;. Arc in 
Contact: Fin?er --+-----+----� 

- Movin9 Arcing Horn 

1�::--- StotionQry Contact Rn9er 
11o vin9 Contact Arm Compfet# 

��-- Stationary Contact fiiu;e, 
Spring . "'1N�tJ,o.__----"A "clerabn-; Sprin'l 

.r-- 8Cimper 
8urnpgr 
Complete 

· Hoving Sec Arcinq Con::::t.l.---+----;n 
/1Qin 11ovin; Contact: l----1'----"""';;;r--j"'":��y-
Str;. Cont. tJru5h -����'11:-::-;n�-},�4!}� 
Hovltu; Cont Sllun_t �--+--�-:-�H..,.t-lJ/;.."�..-..JS-..,Y · 

Lower Sturt --�t;:::±:=::.,l.k;. 

Shunt Trip Coil ...,...--+----'f.<� 

. .Trigr;er 

0 0 Pefieslol Complete �-....�L--.Jt 

IJ11dervolta9t 
!Mease Coil 

� Clo:lnr; Coil 

·· ·-�;.. . 

Typ� W Aux. Sw. 
9 Pole 

�j' , '  \ ' 

�.r t'··· .· 
8 

,,}._ . 
·' ' 

' I  

· ·

·

·-.. 
--

� ... - -· - --� - � ... � . .,.._,.,_ ···· - · '  ... . .. ... -�· 
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Tyf'c CI:lM Air Circuit-Drcakcr 

wtSTINCl\OUSE RBNE,'IAL l'IIR'rS DATA 

TYPE CBM AIR C IRCUIT BREAKER 

Indoor Serviec - Panel o� Pede� t4l Mounted 
Ele c t r i ca l l y  Operated • O�e�l oad trip 

N0 . 8 1 7  

2000 t o  1 0 , 000 - Amporee - 750 Vol t �  D-C - S ingl e  Pole - S ingl o Throw 

P . 9  

The f o l l owin� 1a a l 1s t  or tho Par t �  on th13 apparatus th�t are mo s t  3Ubjoet  t o  wear 
ln or6 i nary operation �d to d&maso or bre�Kage 6ue to poe • 1b l e  abnormal c ondi t ion� . 

For Illu3 CrGt1on of Part s , Sec Fig'W'e 11 

Bt-eako:t-a 1n U3 G up t o  and including 

lle!! or.t.pt 1 on 

llreoker Complete 

-, 

Mo� ing C ontact Atom Complete . 
Bumper Co1npl et e . 

•Bumper Spring - Inner . 
'Bumpo� Spring - Outer . 
Bumper . . 

Main Mov ing Cont a.ct . • , , 
Mov ing Secondary Arolng . Contae� 

, Mov i n g  Ar o ing Rorn. 
_ Mo v ing C on tac t S�unt 
Mov1ns C ontact Shunt 

-
. ' . 

!Art Hand 
• R ight l!and. 

St a t i onar y Contaot Finger 
· Stat ionary Contact Finge:r Spr ing . : 

S t Lt 1 onary Arcing Horn 
Upper Stud . 

S tat 1 ona.ry Contact Brush, . ' . 

. 
. 
. 

.. 

. 
. . 

. . 

:S ta.t 1 on&t-y Secondary Arcing Contact Finger : . 
Lower Stud . .. . .. 

5t&t 1ona.ry Conta.ct Br1.1•h, 
Acce lerat ing :Spt- 1ng . 
Trigge� 

· •Trigger Spring, ' 
Tt-igger lA t ch ' Tt-i�gcr . ' . 

Latch S pr i ng .  
· Tr igger l.o.toh Cu1do Sprins; 

Tr tpping Knob !land 
Ped � a ta.l Compl a t e .  
Operat ion counter , 
Clo� ing C o il ' 
ShUnt Trip C o i l  . 
Undervol ta�e � e 1 �a.�e C o il 
Type W �ux l 1ary Switch • 2 

•Mo� int Contllet Segment . 
•st�t1 ona.rr Cont act Finger 

Type W Auxil iary Switch - 9 
•Meiring Cont act Seg111ent -

. 

role . 

!'ole . 
Small 

•Moving Contllet 5egment - wrge 
.. Statlon&l'y C ontact PinSdr 

. 

. 

. 

. 

. . . 

. 

. . 

. . 
' I 

. 
. 

. 

' 

. 

. 
. 

. . 

. 

. . 

. . 

. 
. 

' . 
. .. 

• Not Illus trated 

S t yl e  
Number 

. .  ' . . .  
+ 
+ 

l 04 ). 85 0 
1 041 8119 

. l 07� l l� 
4-

l 03 5 �76 
. 1 0,5 460 

+ 
. . + 

1 0711 l l} 9116 83 0 
+ 

. + 
See Tab l<J 
1 014 278 

. + 
. See Tabl� 

l on 114 
-4-

. + 
. ' +  

+ 
+ 

677 <90 
+ 

478 2 9 4  
+ 
+ 
+ 

1 019 406 
. ' sus 626 

. 519 279 

. 1 019 liOJ 
. ; �'+� 6'2 

0 922' 519 279 

l 1 5 

N o ,  R e comm\!WlBd 
ReQ for S te el< 

1 0 0 
1 0 0 
1 0 0 
1 0 l 
1 0 l 
1 0 l 
l 0 0 
1 l 2 1 1 2 
< 0 2 
< 0 2 
2 2 4 
4 1 2 i l 1 2 
l 0 0 
. 1 < 
2 2 4 
l 0 0 
. l 2 
2 l 2 
1 0 1 1 0 l 
1 0 1 
l 0 l 
1 0 l 
l 0 0 
1 0 0 1 0 0 
1 0 l 
1 0 1 
1 0 1 
1 0 0 
2 0 l 
� '2 4 
1 0 0 
7 1 ' 
2 0 1 18 9 18 

'.jl.'. 
�;-� "1.: . 

.+ I� ent 1 f 1oat 1�Q of th�ee parte vary w ith d i! f er ent ra t 1nga &�d eharaeter 1 e t 1o• of Breaker , .  
If. theu par t e  are 11ea1l'ed , RanGwal, Part:� Data w11 1  .be 1 upp1 1ed ror 11=1 =  areaker , Give the 

' . ,:,!J/oc;>mP1e te namepl a t e  l'eadins With your req.ue e t t o the nlilare•t _SU e s  Off 1 ce or the Cornp&ny . 

·· · · 
• ," 

,, . · 
· 

· · 

l'arte 1ndentecl an 1nolude d- 111 the par t Wlcler wh1(,)h t.he;r are 1ndonted 

'�:{, ' :  
,.. · ' · ,· 
f '  
' . �\ -;;� I. ' 
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7ype CH� A ir Cirt:uit·Brcakl:r 

TABLE 
5tyle Number 

Des cr iption 1 0 1 11  211 1 l 01 4 212 r 1 OH 2 7) T 
R equired 

St4 t 1 �;�nary C ontact Brush :- . 2000 Ampe r e !!  l - -
Stat l o ql\ry C ont ac t  Bru!h - 3000 Amperes - 1 -
S t;at ionary C ontact :eru3h - 4000 Amperes 2 - -
S t at i on11ry Contact Bru:sh - 6 000 AmPel' e a  - 1 -
S t at i onar y  C ontact �rush - . 8000 Amp e r e �  2 - 2 
Stat ionary Contact Brush -10000 Ampe r e s  l 1 1 

l . . 

2 .  

ORDE�ING INSTRUCTIONS 

Send all corres p ondenoe and orders to the neare s t  Sales Offloe ot 
the Company . 

Stat e wheth®r shipment 16 to be made by fre i ght , express or parcel 
poe t . In the abs enoe of ins truct i ons , goods w i l l  be s hipped at our 
d i s cr e t ion. Par ce l post s hipments W il l  be 1neured only on r eque s t .  
A l l  eh1pmenea ar CJ a t  pur chaser ' s :r 1ak. 

3 .  · Small orders s hould b e  oomo1ne d eo as to amount � o  a value of &t 
l east $1 , 00 net .  Wher e  the total of the sale 1e l e a s  than thie , 
the material W i l l  be 1nvo1ced at $1 . 00 

10 
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