
Important 

Carbon Circuit-Breaker Maintenance 
K E E P  MAI N CO P P E R CO N TAC T S  C LEAN 

Copper oxide or sulphide which forms readily on copper contacts in 
air is a very poor conductor. Consequently unless a circuit-breaker 
is operated at least once a day the main copper contacts should be 
carefully cleaned and polished once a month with fine sandpaper 
in order to prevent overheating of the circuit-breaker. Of course a 
circuit-breaker which normally carries only a small percentage of 
its rated current does not require such frequent attention. 

In contrast to copper oxide, silver oxide or sulphide is a compara­
tively good conductor so that circuit-breakers having silver plated 
main contacts do not require the removal of oxide. As a matter of 
fact sandpaper should never be applied to silver plated contacts 
since the useful silver plating would thereby be removed. 

(See Pages 4-5) 

MAINTAIN PROPER MAIN CONTACT PRESSURE 

While it is true that after the main brush contacts have been 
properly adjusted they will remain so indefinitely, occasional in­
spections should be made to see that all adjusting screws are tight 
and if any of these screws are found loose to see tha t the brush ad­
justment has not shifted. 

(See Page 5) 

KEEP CIRCUIT-BREAKERS CLEAN 

Excessive deposits of dust and dirt in the operating parts of a 
circuit-breaker invariably cause binding of shafts, triggers, rollers 
and pins as well as the operating levers. Care should be taken there­
fore to see that accumulation of dirt is prevented and this is particu­
larly true in new installations where the circuit-breakers have been 
installed before the building construction work has been completed. 
In the latter case the breakers should be completely covered by a 
tarpaulin to prevent plaster and like material from falling on them. 
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Westinghouse 
Type CL 

Carbon Circuit-Breakers 

INSTRUCTION BOOK 

INSPECTION AND MAINTENANCE 

Do Not Oil Moving Parts 

It would be difficult to over-emphasize the importance of adequate care of all 
protective devices. To assure proper functioning, they should be the subject of 
periodical, systematic and intelligent inspection. Even the smallest details of re­
quired maintenance should not be neglected if costly failures of equipment and ser­
vice are to be avoided. Maintenance must include occasional checks on calibration 
as well as on the coordination and freedom of all moving parts. The purpose of this In­
struction Book on the carbon circuit breakers, is to provide a guide for those charged 
with these responsibilities. It is not possible to outline a procedure that will apply 
in all cases. The frequency and character of inspection will for the most part be a 
matter of experience. But in general, light monthly inspection, with a thorough 
inspection semi-annually, should be a minimum. The Company will be glad to 
furnish such additional information as may be needed to amplify or clarify these in­
structions. 

Westinghouse Electric & Manufacturing Company 

East Pittsburgh, Pa. 
I. B. 5241-E 

Filing No. 35-000 
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Westinghouse 

Type CL 

Carbon Circuit-Breakers 
General 

Carbon circuit-breakers come under 

the general class of air circuit-breakers 
since air is the medium in which they 
break an electrical circuit. In the 

majority of cases they are used on direct­
current circuits although there is some 
demand for their use on low voltage 
alternating-current circuits such as 220 
and 440 volts. On direct-current they 
are rarely, if ever, to circuits of 
more than 1500 volts and oil circuit­
breakers take their place on the higher 
alternating-current voltages. 

Function of a Carbon Circuit-Breaker 
--A carbon circuit-breaker is a protective 

device. It is protective in the sense that 

it is used to open or brf'-ak an electrieal 
circuit whenever an overload or some 

other abnormal condition occurs. Funda­
mentally it is a switch having in ad­
dition to the usual main contacts a 
latch and one or more tripping devices 
to make it automatic in opening, and 
arcing contacts to take the arc which 

necessarily takes place when an elec­
trical circuit is broken. 

Since a carbon circuit-breaker is used 
to open an electrical circuit it must be 
able to do this, even on severe short 

circuits, without material damage to 
its main contacts. Likewise since it nor­

mally connects either a generator to a 
bus, or a bus to its load, it must be able 
to carry its rated current continuously 
without overheating. 

To protect the main contacts against 

arcing or pitting, secondary copper 
contacts and tertiary or carbon contacts 
are provided. The sequence of operation 

of these contacts, when the circuit­

breaker opens, is shown in Figure 1. 
It will be seen that the main brush parts 
contact first, after which the secondary 
copper contacts open and finally the 

carbons part. The carbons therefore 

receive the greatest amount of arcing. 
However, the secondary contacts also 

receive some of the arcing and if, after a 

Carbon -I-----I--""t 
Contact 

o 

Secon{jary-l--_-I+H� 
Contact 

haln -+----1-"'" Contact 

FIG. I-OUTLINE SHOWING SEQUE"CE OF OPERATION OF TYPE CL CIRCUIT-BREAKER CO"TACTS 

number of operations, they become 

slightly roughened, they should be 
smoothed with fine sandpaper. When 
badly worn, so that they no longer make 
good contact, they should he renewed. 
On severe short circuits even the main 

brush contacts and stud heads may be 

pitted slightly in which case they should 

be carefully smoothed off either with 
fine sandpaper or a file. The carbons 
except when broken, usually remain in 

good condition since they are very 

refractory and do not roughen very 

soon under the action of the arc. How-

3 

ever, if they do get rough they should be 
smoothed off until they make good con­

tact since the protection against arcing 

of the main brush upon the 

good condition and proper sequence of 

operation of the secondary and tertiary 

contacts. 

If arcing takes place between the 

main brush and the lower stud head it 

shows that the flexible shunt connecting 

the brush to the lower stud is no longer 

making good connection and should be 

renewed. 
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Stationary 
Shunt and +----< 
5pring 

Upper Stud+-, ----+--' 

Lower5tud 

\ 

I1tg.Bolts  

Type CL Carbon Circuit-Breakers 

"""77--------------- Corbon Contact 

�---------5totionory Carbon Holder 

r++ l--�-·-···------- l1oving Secondary Copper Contact 

./---� ....... om,·mn!nm5econdary Copper Contact 

�---------l1oving Carbon Arm 

-------l1oving Secondary Contact Arm 
---------- 110117 Capper Brush 

,------------ Brush BocA 

___ --------Brush Arm 

r----[ccentric Pin Clamping Screw 

Eccentric Pin for Brush Ad/ustment 

___ ----- Toggle Link 

,----- Trigger Latch 
Trigger 5pring 

Toggle Lever 

Trip Lever:--��===� 

Panel 

Common Trip Bar for l1u/tipo/e Breaher Hand/eGrip 

FIG. 2-0UTLINE OF A 2400-3000 AMP. D-C., TYPE CL TRIP FREE CARBON CIRCUIT-BREAKER, WITHOUT OVERI.OAD TRIP, 
SHOWING THE PRIl'ICIPAI. PARTS 

Care of the Main Contact Brush­
fnsofar as heating is concerned the main 
brush is the vital part of the circuit­
breaker. When in good condition it 
should carry rated current at a temper­
ature rise not exceeding 20°C. above 
40° ambient temperature. While it istrue 
that overheating may be due to any one 
of a number of other causes it is due 
in a large majority of cases to poor 
condition of the main brush contacts. 

Assuming that the current flowing 
through the brush is no more than its 
normal rating, abnormal temperature 
may be due to: 

Ist.--Insufficient contact pressure. 
2nd.-Poor electrical contact between 
brush and stud head. 
For the first case an adjustment is 

provided so that proper contact pressure 
can be obtained. An eccentric pin in the 
closing toggle when unclamped and 

4 

!i I 'ill ill r If 

turned by means of a screw driver so as 
to move the brush closer to the studs 
will give whatever increased pressure 
is required. See Figs. 3, 4 and 6. 

In the second case poor electrical con­
tact may be due either to copper oxide 
formation on the contact surface or else 
tc failure of some of the brush lamina­
tions to touch the stud head. It should 
not be considered that when a circuit­
breaker stays closed for a long time that 

'. 
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Type CL Carbon Circuit-Breakers 

Turn screws to qet proper 
contact pressure 

Turn nuts to release pressure 
before turninq screws 1:0 ad­
just contact pressure 

Tum eccen!fIf: shaft to q/?! proper 
contact pressure 

Tum screws to release clomp 
on pm before turnmq eeeentfle 
shaf! !o adjust contact preSS/He 

FIG. 4-400 TO 2000 AMPS. D-C .• CL BREAKER SHOWING CONTACT AD]C;Snn:"Ts 

FIG. 3-12� TO 200 AMPS .• CL BREAKERS SHOW-
ING CONTACT ADJUSTMENTS 

it needs no attention. Oxides form just 
the same and the circuit-breaker should 
be opened occasionally so that the upper 
and lower brush contacts and stud heads 
may be cleaned with fine sandpaper. A 
good way to hold the sandpaper is 
shown in Figure S. To determine 
whether the brush and stud heads are 
making good contact, mark the brush 
contact surfaces with a soft pencil. 
Place thin pieces of paper under the 

brush and then close the circuit-breaker. 

An imprint on the paper of every lami­

nation of the brush indicates good con­

tact. On the other hand, blank spaces 
here and there will indicate that some 

of the laminations are not touching. 

I n this case it will be necessary to refit 

the brush very carefully by means of a 

file until it makes good contact. 

As mentioned before overheating may 

be due to any one or all of a number of 
causes, other than poor main brush 

contact. One cause of overheating is the 
use of insufficient lead capacity or the 
use of a hot ammeter shunt too near the 
circui t-breaker. Another cause is defec-

tive contact between parts of the con­
ducting material other than the main 
brush contact such as nuts, clamping 
terminals or bus-bars to the studs may 

have a poor contact with the studs or 
with the terminals or bus-bars. This 
poor contact may be due to insufficient 

contact pressure, insufficient contact 
area, or oxidized or corroded contact 
surfaces. 

Insufficient Contact Pressure-If the 
contact pressure is not enough, it is 
obvious that tightening the nuts is the 
remedy. 

Insufficient contact area may 
be due to untrue surfaces on the 

nuts, studs or bus-bars or ter-

minals, or too small or too few 
nuts. Contact surfaces that were 
true when made may become un­
true by being battered, raising 

high spots on the surface. When 
the amount of battering is small 

and the surface is plain, the best 

way is to carefully file off the 

high spots. If the amount of 

battering is large, it is best to 

machine the surface. Where it 

is the threads on the studs that 

are battered, they can usually 

be partially restored by filing 

away the high spot5 with a 

5 

small three cornered file. 

Oxidation and Corrosion-Oxidized 
and corroded surfaces of threads on 
studs and nuts may be cleaned by rub­

bing with a brush, a piece of cloth, or 
waste dipped in a mixture of water and 

powdered pumice stone, or some other 
finely ground scouring material. 

Defective Joints -Overheating may 
be due to a defective soldered joint. It 

often happens that a soldered joint that 
was good when made has been partially 

broken by too great a mechanical load 

on the joint. The heat then developed 
has melted the solder causing it to run 
out of the joint. A soldered joint may 
be spoiled similarly by an overload, 

causing the solder to melt and part of 
it to run out of the joint. rendering it in­
capable of carrying its rated load there­
after. 

Unpacking-When unpacking a cir­
cuit-breaker care should be taken to see 

that all parts are in good condition. 

FIG. 5-SAND PAPER HO!.Dli:R 
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Type CL Carbon Circuit-Breakers 

ARCING DISTANCE FOR MOUNTING ONE BREAKER ABOVE ANOTHER BREAKER 

Breakers below 1200 Amperes without barriers should have 8 inches Clearance between Metallic parts 

Breakers below 1200 Amperes with barriers should have 5 inches Clearance between Metallic parts 

Breakers above 1200 Amperes without barriers should have 12 inches Clearance between Metallic parts 

Breakers above 1200 Amperes with barriers should have 7)4 inches Clearance between Metallic parts 

INSULATION CLEARANCE 

Between live parts and ground 

Transferring Circuit-Breakers retains shaft alignments independently 

of the panel. 
A prolific source of trouble with carbon 

Creeping Voltage Striking 
circuit-breakers is the transfer of the 

breaker from the base on which it was 

mounted in the factory to a panel of a 

switchboard. Most carbon circuit-break­

ers depend on the base tD 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 difficulty 

than breakers with two piece frames 

which are held in alignment by the panel. 

It is, 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 

unit, however, with its one piece frame 

When mounting multipole circuit­
breakers it is very important that the 

pole units be lined up properly with 

respect to each other, so that the com­

mon 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 as the handle lever fulcrum 

shaft and push it through the holes in 
the frames from which the handle lever 

Distance 

inch 125 

1;!4 inches 250 

2 inches 600 

2Ys inches 750 

Distance 

J:i inch 

% inch 

inch 

1)4 inches 

Turn screw to release clamp on pin ibefore turning eccentric shaft to 
adjust contact pressure 

Tum eccentric shaft to get 
proper contact pressure 

FlG. 6-3000-14000 AMPS •• -CL TR.IP FR.EE BREAKER SHOWING CONTACT ADJUSTMENTS 
6 

JiJIiI .",Jtw: w 

fulcrum pins have been removed. This 

should be done before tightening the 

frame mounting bolts. See that the 

shaft turns freely and then tighten the 

frame mounting bolts_ The shaft may 

then be removed and the breaker as­

sembled with assurance that the pole 

units "Irill be in proper alignment. 

When clamping the upper stud in 

place, do not clamp so tight as to 

distort contact surface. Be sure to see 

that it is in proper relation to the moving 

parts such as carbon arm, brush and 
secondary contacts. 

When clamping the bottom stud of 

overload breakers in place, care must 

be used not to twist coil so as'to short 
out turns or short coil by turn ot coil 

touching frame. 

Trip-Free Circuit-Breakers-When an 
operator closes a non-trip free circuit­

breaker by hand, he can hold it closed 

even though an overload exists on the 

line. For this reason a knife switch is 
usually supplied in series with each cir­

cuit-breaker. This switch is intended 

to be opened by the operator after the 

breaker opens and closed again after the 

breaker is closed. In this way the 

breaker is free to open if there is an 

overload on the line thus giving the 

desired protection_ However, there are 

occasions when due to space limitations 

and installation costs, trip-free circuit­

breakers are required. 

In the trip-free circuit-breaker the 

closing handle is latched to the closing 

toggle in such a manner that the closing 

toggle trips free of the closing handle 

when the breaker is being closed in on an 
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overload. The breaker therefore opens 
independently of the closing handle and 
('an not be held closed. 

This same trip free feature ean be 
obtained with multi-pole instantaneous 
trip non- trip- free circuit ·breakers by 
having separate closing handles. After 
one pole is closed, an attempt to close the 

other pole, when an overload exists, will 
trip out the first pole. This scheme 
works well with two-pole eircuit-breakers 
which protect a single circuit but it is 
usually necessary to have common closing 
handles on three-pole circuit-breakers 
particularly when they are used in pro­
tecting three-phase circuits. In the lat­
ter case it is of course neeessary to have 

the trip-free pole units in order to get 
the trip-free feature. 

Tripping Devices and Attach­
ments 

Instantaneous Trip (See Figure 7)­
The instantaneous trip device is used 

to tnp a circuit-breaker whenever the 

current in the circuit which the breaker 

protects exceeds a certain predetermined 

safe value. It consists of a coil in series 

with the line, the ampere tums of which 

act on a magnetic circuit consisting of a 

stationary portion and a movable iron 

artnature. When the ampere turns of 

Type CL Carbon Circuit-Breakers 

the series coil are great enough or in 
other words when the current through 
the series coil reaches a certain value the 
magnet armature is attracted to the 
stationary portion and this movement 
serves to trip the breaker latch. The 
instantaneous trip device will trip 
the circuit-breaker on any over­
load above its setting. The amount 
of current required in the series coil 
of a given overload trip device to 
cause it to trip the breaker is necessarily 
dependent upon the air gap between the 
movable artnature and the stationary 
magnet. Various tripping points can be 
obtained by varying this gap and it is 
by this means that all CL carbon circuit­
breakers are calibrated for overload. 
The standard range of calibration is 100% 
to 200% of the nortnal 20°C. rating of 
the circuit-breaker. The five main 

points, 100%,125%,150%,175%,200% 

are stamped on a suitable scale plate. 

The means of adjusting the air gap are 
shown in Figure 7. Of the total travel 
of the overload magnet artnature, that 
part used to move the breaker trigger, 
should be just enough to trip the trigger 
free of the latch lever. When so ad­
justed the maximum amount of the 
armature travel is being used to obtain 
momentum for tripping the breaker and 
the magnet is being used at its best 
efficiency. This applies to any auto-

matic tripping device. 
It sometimes happens that even 

though the current flowing is verv much 
less than the overload setting 

-
of the 

circuit-breaker, the breaker will trip 
out. Unless the breaker is tripped open 
due to some excessive vibration or 
shock the trouble can invariably be 
traced to some other attachment such 
as an undervoltage release or auxiliary 
relay. (See Undervoltage Release At­
tachment). It rarely, if ever, is due 
to faulty operation of the overload trip. 
Powerful stray magnetic fields do affect 
the calibration points to some extent 
on the larger breakers and where the 
bus arrangement of the switchboard is  
known the breakers are calibrated at 
the factory with this same arrangement. 
By this means the effect of the stray 
fields due to the bus-bars is taken into 
account. 

For direct-current service the overload 
magnet is solid. Any attempt to use 
this on alternating-current except in the 

12.5 to 800 ampere breakers, will result in 
overheating of the circuit-breaker since 
the eddy currents set up in the magnet 
will make it very hot. Laminated mag­
nets are always provided in circuit­
breakers above 800 amperes in capacity. 
Even then, due to the eddy currents set 
up in the copper conducting parts, 
breakers above 800 amperes in capacity 

--- Tr/qqer 

�- Late/7 Roller 

.____- Triqqer Roller 

Common Trip Powl 

/:::>..,.---- Pawl Sprlnq 

- Common Trip Bar 
tor M/ltipolor BKrs. 

Colibrotinq & Clompinq Screw 

-- Sll/lportinq & oulrle BracKet 

FIG. 7-INsTA�TAN8ous TRIP ATTACHME:--iT 
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!{j 110 c::: t--, 
8100 J5 .� 90, 
Qj � 80 

70 
60 
50 
40 

500 

FIG. 8-CHARACTERISTICjCt:RVES OF INVERSE­
TIME-LrMIT�DEVICE 

75{;{, Setting will be Appro:d,nately 7.')% 
of readings. riO % Setting will be Approxilnately 50 (7t, 
of readings. 

250/0 Setting will IJe Approxilnately 25 % 
of readings. 0% Setting trill lJe Appro<dm,aLely 2(->0 (If 
readings .. 

<tt 

Type CL Carbon Circuit-Breakers 

must have an A-C. rating materially less 
than their D-C. rating; this difference 
increasing with increased capacity. 

All of the overload trip devices reset 
themselves automatically, that is, after 
tripping, they automatically return to 

their original 

Inverse-Time-Limit Attachment (Fig­

ure lO)-The inverse-time-limit attach­
ment will not trip breaker on short time 
overloads. This attachment is calibrated 
without oil in pot. With current flowing 

lhrough breaker same as calibration set­

ting the inverse-time-limit attachment 
with oil in pot will not trip breaker. 

The inverse-time-limit attachment 
used on type CL breaker is of the sucker 

type. The sucker whiCh is a smooth 
surfaced metal disc is attached to the 

overload armature and normally rests on 
the smooth bottom surface of a pot con­
ing a small of oil (approximately 

Ys" deep). The resulting sucker action 

retards the starting of movement of the 

:Jverload armature and unless the over­

load which occurs is very heavy, a 
considerable time will elapse before the 
armature can move. 

For br{'-akers above 400 amperes in 

capacity, the amount of surface in 
contact between the sucker and pot 
can be varied, thus providing variation 
in time limit. Further variation can be 
obtained by using oils of different 
viscosities. 

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 contact surfaces 

will sometimes greatly reduce the time 
lag. If imperfections appear in the 
contact surfaces due to bruising or other 

causes all high spots should be removed 
with a scraper. 

Care Should be Taken not to Inter­
change Overload Details 

Rem.oving or Replacing Oil 
Dash Pot, on 600 and 800 Am.pere 

Breakers 

1. Loosen both knobs on the over­
load dash pot. 

2. Place both knobs straight to the 
left hand side of the breaker, 
facing the breaker. 

3. Turn both knobs in unison to the 
extreme right, looking at the 
bottom of the oil pot, and con­
tinue the lower knob to the right 

unit it hits the panel. 

4. Then, holding the lower knob 
against the panel, turn the upper 
knob to left until the two knobs 
are 1800 apart. 

S. Pull the lower portion, onto which 

the lower knob is attached, down­

ward approximately ,!i". 

6. Turn the upper knob to extreme 
right as far as possible and then 
turn the lower knob to the left 
until it is directly beneath the 
upper knob. 

7. Remove the lower oil pot by 
pulling straight downward. 

8. To replace the dashpot it is merely 
necessary to reverse the �bove 
procedure. 

'-

/{/om/Jinq Screw 

/TlJbe connected to 
----cr:..J'?/"» 7'1aqnet Armature 

Sucter Disc. 
Of/Pot 

FIG. !l}-r,.;VERSE.-TIME-LIMIT OVE.RL.OAD ATTACHMENT 

II. WE 
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Undervoltage Release Attachment (Fig­
ure H)-This is a device for use in auto_ 

matically tripping a circuit-breaker 

when the supply voltage drops to a 

predetel:mined value. The mechanism 

consists of a solenoid type of magnet, the 

movable core of which is held to the 

stationary core against a strong spring. 

When rated voltage is applied to the coil 

of the magnet, sufficient current flows 

through it to hold the movable core 

against the resistance of the spring but 

when the voltage drops to less than 60% 

of normal the pull of the magnet is no 

longer great enough and the spring 

propels the movable core upwards thus 

tripping the breaker. 

For use on direct-current the magnet 
is made of solid iron but for aIternating­
current service the iron parts are 

laminated. 

In the direct-current undervoltage 
mechanisms a thin brass washer is 
placed between the movable and station-

Opening Spring 

I1tg. 
Bolt 

t1tg. 
Bolt 

Type CL Carbon Circuit-Breakers 

ary cores. It is evident that the voltage 

at which the undervoltage mechanism 

releases may be varied by putting in 

washers of different thickness, since the 
length of the air gap and consequently 

the strength of the pull between the 

cores, depends upon the thickness of the 

intervening washer. This adjustment 

while probably not so convenient as 

some, is very simple and effective. 

It is in addition to that obtainable by 

changing the movable core spring 
pressure and also by changing the re­
sistance supplied in series with the coil. 
The last two methods have their limita­
tions, however, since the spring pressure 
cannot be reduced below that value re­
quired to trip the breaker and too great 
a reduction in the resistance in series 
with the coil will allow a current to flow 
which is greater than the coil capacity. 

In the alternating-current under­
voltage mechanisms no washer is placed 
between the movable and stationary 
cores and so the only adjustment avail­
able for a given coil and resistance is in 

the spring pressure. Unless the coil 

impedance is only a small portion of the 

combined coil and resistor impedance 

the coil should be cut out of circuit 

when the mechanism is in the tripped 
position. This follows because the coil 

impedance is considerably less for open 

gap than for closed gap between the 

cores and sufficient current would flow 

to burn out the coil. In this ease an 

automatic reset attachment should be 
used. 

Hand Reset-After this mech ... nism 
trips, the maognetic force set up between 
the movable and stationarv cores bv 
re-establishment of normal 

-
voltage, is 

insufficient to pull the movable core 
downward against the spring. Hence, 
when automatic operation is not re­
quired a knob is provided for resetting 
this device by hand. It should be noted, 
however, that the coil should be cut 
out of circuit when the breaker opens. 
The breaker v.':ill have to be reclosed, 
before the undervoltage mechanism 
can be reset. 

Brealrer Closing 
Lever shown in 
Closed?lion 

Hand Reset 
, ---'-�l1nob 

Auto Reset 
Lever 

....... ,---,-Hand Reset 
Lever 

LinA 
f...IL-�------- COl! 

-"""-'----I-I---II----� l10ving Core 

I I 
I I 

'>----Name Plate 

Il.-ll..----Stationary Core 

J� -----l1agn�ffame 

"--___ -=-Stationary Core 
Support 

FIG. ll-UNDERVOLTAGE RELEASE ATTACHMENT 
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Automatic Reset-There are occasions, 

11Owever, when automatic reset is re­

quired, particularly for remote control 

apparatus and for electric operated 

breakers. For this service a link 

and reset spring are provided 

which are actuated by the opening 

motion of the circuit· breaker to reset 

the undervoltage mechanism. This re­

set should be checked so that when the 

breaker opens the undervoltage mov­

ing core is pushed down until it al­

most touches the stationary core. Then 

if normal voltage is on the coil its ampere 
turns will be sufficient to hold the mov­
able core against the tripping spring. 

All Continuous Voltage Coils -For 

coils that are in circuit continuously 
it is important that the voltage across 

the coils shall never be more than 5% 
greater than rated voltage for any ap­

preciable length of time. An excessive 
voltage will cause overheating of the 

coil and subsequent breakdown or short 

circuit. 

Shunt Trip Attachment (Figure 12) 

The shunt trip attachment is for use 

in tripping a circuit-breaker by means 

of a push button from some distant point 

or is sometimes used with circuit 

closing relays for tripping the breaker. 

The shunt trip magnet is of the sol­

enoid type, the movable core of whieh is 

pulled towards the stationary core when 

the shunt coil is energized. Movement 

Type CL Carbon Circuit-Breakers 

Tnil Rod --!ri/l Lever 
�\�, #����Sf(Jtiofl(}ry [ore 

l1aqnet frome 
Trip [ol! 

IJross Tube 
Tl7m Bross If/()s/7er 

1101llflt; [ore 

't/oVlflq [ore SIl/l/lorf !lrac/(E?/: 
FIG. 12-SHUNT TRII' ATTACHMENT 

of this core trips the circui t-breaker 

and the coil is immediately cut out of 

circuit by an auxiliary conta.ct on the 

circuit-breaker when the latter opens. 
This is necessary since the shunt trip coil 

is short time rated and would soon 

burn out if the voltage were applied 

for any length of time. 

The total movement of the trip 
magnet core or that part which is used 

to move the trigger of the breaker should 
be just enough to trip this trigger free 

of the latch lever. This adjustment 

should be taken care of when mounting 
the attachment on the panel. 

A brass washer is placed between the 
movable and stationary cores to pre­

vent "freezing". This permits the 
moving core to return to its normal 
position after the coil is de-energized 
and it is then ready to again perform 
its tripping function. Absence of this 
brass washer wiII permit sufficient 
residual magnetism to hold the movable 

core against the stationary core, even 

after the coil is de-energized. and it 

will then be impossible to trip the 

breaker open by means of the shunt 

trip until the movable core is forcibly 

retrieved, or until the residual magnet­

ism disappears and the core drops back 

of its own accord. 

The standard range of coil voltage 

over which the shunt trip mechanism 

operates is 56% to 112% of normal 

rated coil voltage. 

10 

Reverse-Current Trip (Figure 13)­

This device is used to protect a circuit 

against reversal of power or reversal 

of current. 

The reverse-current mechanism con­

sists of a stationary magnet energized 

a series coil and a movable iron 

armature energized by a shunt coil, or 

vice versa. For a given shunt coil 

voltage the armature acts in a way 
similar to a permanent magnet. This 
armature is pivoted midway between 

two pairs of poles on the series magnet 

and will be attracted to one pair or the 

other depending upon the relation of 
shunt and series ampere turns. When 
the series current is flowing in the 
normal direction the armature is at­

tracted to one pair of poles against an 
adjustable cam. When the current re­
verses; the shunt coil current still re­

maining the same in direction; the 
armature is attracted to the other pair 

of poles and if the reversal of current 

is as large or larger than the setting, 
the armature will move over and trip 
the breaker. The amount of current 

reversal required depends upon the 

air gap relation between the stationary 

and armature poles. This relation may 

be varied by means of an adjustable 
cam. The standard ealibration range 

of 5%-10%-15%-20% -25% of normal 

breaker rating marked on the scale 
plate is obtained in this way. 

It is evident that voltage must be 
applied to the shunt coil in one particular 

direetion. When the coil is incorrectly 

i";� ',·' ____ r_' __ 11 __ 1 ________ 'l1li1111' ______ 1111 ... _________________ -_111-_1 __ .............. ___ ......... ______ _ !;fI!;! II! .� • ilk l: 'Vif S1tim'�-, 
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Type CL Carbon Circuit-Breakers 

connected the reverse-current attach- Solenoid Closing Mechanism (Figure closing coil. After the breaker is closed, 

ment wiII trip the breaker open when 14)-Circuit-breakers for electrical re- the operator cuts off the closing coil by 

current flows in the normal direction. 

In this case the leads should be reversed. 

The armature of this device is retrieved 

by means of a light spring after trip­

ping. However, the shunt coil must 

be cut out of circuit to accomplish this, 

when the breaker opens. This is done 

by means of an auxiliary switch on 

the breaker. 

Two screws, one at each end of the 
calibration scale, prevent moving the 

calibrating cam beyond its range. 

Lower Stud of fir. Btr 

Lower Stud 

Series [oil 5upjiort-

mote control are equipped with our allowing the control drum switch to 

standard closing solenoid and shunt return to neutral position. This releases 

trip attachments. The closing solenoid the contactor, which in turn opens the 

coils have a short time rating and in closing coil circuit. Telescoping closing 

order to avoid burning them out must links are provided with non-trip free 

be cut out of circuit as soon as the breaker breakers, which permit the closing 
is closed and latched. This is ordinarily magnet mechanism to retrieve by gravity 
done by means of a hesitating switch, after the breaker is closed_ 
control drum switch and a small contac-
tor which is connected in series with the Trip free breaker links do not retrieve 

closing coil. When the control drum when breaker closes, springs are pro­

switch is turned to the "on" position, vided to retrieve links when breaker 
the contactor closes and energizes the opens. 

o 

5totiollory /1c!qllet [ore 

� ArfTltltllre 

Armature Supportlllq Brac/(et 

Rod 

Shllllt [0/1 Leads 

[olilJrotl!7q Arm 
Stop Screw 

Plate 

__ - [over 

ShUllt [011 

I 
ArmatlJre Resettillq Sprillq Trip Lever 

Stotlollory Noqllet [ore 

FIG. 13-REVERSE-CURRENT TRIP MECHANISM 
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Type CL Carbon Circuit-Breakers 

/1ux SWlt{/7 
Stationary [ore Sup/lOrttnq 
Plate --------::!!J.-_h-V 

Stationary [ore 

[/oslnq [oil --....... -----l--..j.I 

[011 Leads 

!1ovmq [ore Pin ----+--+--A"O 
l1ovloq [ore ----------

BreaKer 

Lmk BracKet 

5nunt Trip !1aqnet 

Telescopinq Closinq Links 

�.....Jrn ___ --Tflppinq IrnotJ 

Washers lor adJustinq 
posillon of StatIonary Core 

1-o-i..+--J.-.J-+------!1aqnet frame 

Removable {fosloq /fondle 
!1aqnet Operatinq Lever 

FIG. l�-SOJ.ENOID CLOSI"G MECHANISM FOR No,,-TRIP FREg BREAKERS 

fibr!! StOfl PloCIl 
I rifld Olsc/7orqIJ Switc!! 

/ R-=--1L----!.--r 

FIG. 15-FIELD-DISCHARGE-A TTACHMENT 

12 

The closing coil is designed so as to 

close the breaker on which it is applied 
over a range of 72% to 104% of normal 

rated coil voltage. Voltages much 
higher than 104% should not be ap­
plied since the resulting slamming 
action of the breaker will tend to break 

the carbons. 

vVhen transferring a solenoid operated 

breaker from one panel to another, care 

shOUld be taken to see that the station­
ary core of the closing magnet is ad­

justed so as to give a slight overtravel 

on the breaker latch when the breaker 

is closed electrically. This adjustment 

may be made by adding or removing 

washers under the supporting plate of 

the stationary core. See Figure 14. 

Field-Discharge Attachment (Figure 
lS)-Field-discharge circuit-breakers are 

used to protect the shunt fields of 

large separately excited generators. The 

standard arrangement consists of a 

single-pole or two-pole, non-trip free 
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hand or solenoid operated carbon 
circuit-breaker without overload trip 
but equipped with shunt-trip, auxiliary 
switch and field-discharge attachments. 

The field-discharge attachment, when 
the breaker opens, connects a resistor 
across the generator shunt field and thus 
discharges whatever voltage may have 
been induced in this winding when it 
was disconnected by the breaker from 
its normal voltage supply. If this 
were not done, the excessive voltage in­
duced in the field winding would break 
down its insulation. 

The type CL field-discharge attach­
ment is nothing more than a knife 
s w i t  c h operated by t h e  circuit­
breaker. It is not connected directly 

Lo the circuit-breaker by a rigid member, 
but is equipped with a ratchet device 
which permits a certain amount of lost 
motion between the two. The links 
connecting the breaker to this ratchet 
device are adjustable and care should 
be taken when transferring this at­
tachment from one panel to another, 
to make such adjustment on these 
links as to give the following operation. 

When the circuit-breaker is opening, 
the discharge switch should make con­
tact an instant before the carbons part. 

When the circuit-breaker is being 
closed the discharge switch should part 
contact before the carbons touch. 

Make these adjustments by slowly 
opening and closing the circuit-breaker 
by hand. 

Care should be exercised in closing the 
breaker so the sequence of operation of 
the field switch is not destroyed. If 
the breaker is partially closed and al­
lowed to open, the failure of the spring 
pawl to latch on the switch ratchet will 
disrupt the sequence of operation and 
the breaker must be closed and opened 
again to establish the correct relation­
ship. 

Electric Lockout (Figures 16 and 17) 
There are times when it is desired to 
lock a breaker in the open position when 
certain conditions exist. For this pur­
pose a lockout attachment is provided 
which either latches the breaker open, 
or else interposes an arm which opposes 
the movement of the brush. Depending 
upon requirements the coil may lock 
the breaker open when energized, or it 
may be so arranged as to lock the breaker 
open when de-energized. 

Type CL Carbon Circuit-Breakers 
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Brush Interposinq Lever 

/ 

Stationary [ore {/omp 
Screw / 

110vinq [ore Support/nij BrocKet 

FIG. 16 ··-ELECTRIC LOCKOUT ATTACHMENT. ARRANGED TO LOCKOUT 

\VHEN COIL IS DE-ENERGIZED 
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Type CL Carbon Circuit-Breakers 

/'Iovinr; [ore 

LocKinq Leller 
--Stationary [ore 

[OI! 

FIG. 17-ELECTRIC LOCKOCT ATTACH:ME'Sl' 

/1ovinq Contact 

r \-ALhdmjE�� 
L 

Plunqer 
Sprinq 

Cbr. � Counter-bore 
FIG. 1S-S.P., D.T. AUXILIARY SWITCH 

Cbr Counter-bore 
FIG. 19-D.P., D.T. AUXILIARY SWITCH 

Auxiliary Switches (Figures 18-19 
and 2o--Auxiliary switches are used 
for signal lamp purposes, shunt trip 
cut outs, electrical interlocking and 

similar applications. 

Plunger type are either S.P.D.T. or 
D.P.D.T. and are mounted as a rule 

FIG. 2O-TypE W ROTARY SWI1'CH 
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directly under the circuit-breaker brush. 
A push rod extending through the 
panel operates the switch when the 
circuit-breaker is open or closed. Rotary 
type switches are simple and positive 
in operation and are mounted on front 
of panel. The switch is connected to 
an operating link by means of a crank 
on the end of a rotor. The operating 
link should be adjusted so that with 
breaker open the center of the moving 
break contact should be making con­
tact with stationary contact and with 
breaker closed the center of the moving 
make contact should make contact with 
stationary contact. These switches 
should be inspected occasionally to see 
that the contact springs are in good 
working condition. 

Bell Alarm When Breaker Trips From 
Overload (Fig. 21)-By the ringing of 
a bell or by a signal lamp, this device is 
used to indicate which breaker tripped 
from overload. 

It consists of two auxiliary switches 
connected in series, a shoulder pin 
screwed to the breaker closing lever that 
operates the link and latch, by the 
opening or closing of the breaker. A trip 
knob and rod for breaking the circuit 
of the bell alarm. Rod should be adjust­
ed so that the auxiliary switch makes 
contact when the breaker is closed and 
breaks the contact when the trip knob 
is pushed towards the panel and the 
latch engages the metal sleeve on the 
switch plunger. 

Link should be adjusted to release the 
lakh when closing breaker and to en­
gage the latch when trip knob trips 
the breaker. 

'When breaker trips from overload the 
auxiliary switch under brush completes 
circuit for ben alarm, (see diagram for 
connections). To stop beU from ringing 
push the trip knob towards the panel 
until latch engages metal sleeve on 
the swikh plunger. 

Hesitating Switch (Fig. 22)-Hesitat­
ing switches are used in the solenoid 
circuit to cut off the closing current just 
before the breaker latches. 

These switches are operated from the 
solenoid operating lever for trip free 
breakers and the breaker closing lever 
for the non-trip free breakers. They 
should be adjusted so that the contact 
breaks, just as the breaker latches and 
should have available overtravel at each 
end of the stroke. 

Type CL Carbon Circuit-Breakers 

Breaher Closing 
Lever 

/ 
/"---, f)' 
\ ' 

Breaher frome �
, 

Linh--------

Tripping 
Knob 

i-'"-------Rod 

Aux. 
""""--+--Switch 

Plunger 

FIG. 21-BELL ALARM WHIl" BREAKlCR TRIPS FROM OVERLOAD 

t / '.J 

15 

/ 

/� .-/ 

\ 
\ 

, � 
I' 

, 

'- -,/ 

FIG. 22-HESI'IATING SWITCH 

Side Plate 

Operating 
r--- �-�·····---j--t-;-Lever Spring 

Operating 
4 ___ "'··--·····-\--t- Lever 

/1oving 
Contact Arm 

tfoving 
-Contact 

Stationary 
Contact 

Latch 
Lever 

Latch 
Lever 5pring 
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Type CL Carbon Circuit-Breakers 

DIAGRAM INFORMATION 

TYPE''cL''CARBON BREAff.ER ACCESSORIES 
AUX. SWITCH£S SHOWN FOR OPEN POSITION OF BIfR. 

HESITATING SWITCH CONNECTfONS FOR 

DIAGflAt1I'1AN: SHOW ONLY 

rn rn T HAT CONTACT WHICIi IS 
'0 OR. '6 BEING USED IN THE CONTROL t � SCH£i TH�: 

FOR FCR 
I1AH,E BREAX 

PUSH TYPE AUX. Sw. 
:* : 

D.RD.T. S.RD.T. 

ROTARY TYPE (.·w.� AUx. 5W. 
I ST.& 3RO'SEGt1ENTS FROM LEV£R 

END IiAVE LONG CONTACTS 

/�!{12!�f�!2 
LEVER t--3P _, I I I 
END I--- 4P-->-i 1 I ,. 5P 

,< 

�------- lIP 'I 

8ELL 

5w. 

BELL 
CONNECnONS 

o H " 

1 B;� 
:�\ 

CLOSES WIiEN 
fJl'i.R. CLOSES 

AND REI1AINS 
CLOSED WHEN 
811R. TRIP S 
AUTOnAT/CALLy' 
OPENS WIiEN 

8/'(fUS OPENED 
BY HAND 

FOR OrliER BELL CONNECT­

IONS SEE PAGE 17 

Uti 

SHUNT TRIP 
CONNECTIONS 

SIiUNT 
TRIP 

TRIPPING 
�ONTACT 

REVERSE CUARENT ATTACH!1ENT 
USE RESISTOR FOR VOLTAGES ABOVE 125 V. 

LINE 

TYPE 
"CL" 

B/'iR. 
O,L.CO/L 

'--n.I---.o� R £. V.CU R. 

LOA D 
SER.COIL 

UNDER VOLTAGE RELEASE CONNECTIONS 

LINE 

? ? U. V. RES. 

LO A D 
U.V. 

!!j REL. LOA 0 

TRIPPING CONTAg,./ '----+-....1 REL. 

wHEN USED 
U.V,RELEASE COIL U.V.RELEASE COIL 

WITfI A UTOI1ATIC RE.StT WITH HAND RESET 
NOTE: TIiE AUTOMATIC RESET RESETS THE 
U. V. RELEA51E. CORE 51f1ULTANEDUSLY WITH TIiE 
OPENING OF THE 811R. U. '" RELEASE COIL WITH 
AUTDN/iTIC RESET I1UST 8£ CONNECTED TO THE 
LINE 510£ OF 81(R. V.v. RELEASE COIL WITH 
HAND RESET I1U5T BE CONNECTED TO LOADS/oE 
OF BKR. 

RESISTOR TO BE SIiOWN FOR: 
ALL kC. & V-C.COILS EXCEPT 110 V. 60 CY, UNDEA­
VOLTAGE USED WITH 12.� TO 400 ANP. BI1R5. 
ALL kC. COILS WHEN USED WITH SHORT 
CIRCUITING TRIPPING CONTACT 
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Type CL Carbon Circuit-Breakers 

DIAGRAM INFORMATION-Continued 

TYPE"CL"FIELD-DISCHAR6E CARBON CIRCUIT BREAIfER 

--------------�.------- + 
EXCITER LINE 

FIELD DISCHARGE 
SWITCH CLOSES 
WHEN Bf(R.OPENS 

TRIP 
COIL I 

I 
I 

FLO. DISCH. : RESISTOR 

I lu..uJ 
SHUNT FIELD 

OF GENERATOR 

I CONTROL r SW. TRIP 
+ 

CONTROL SOURCE 

BELL CONNECTIONS 

o 

USING 'FLOATING CONTACT 
CONTROL SW. 

"CL" 
BKR. 

BELL BIJS 

CLOSE TRIP 

CLOS,=-E-!-..,Q P 
TRIP 

1....I.Ito-=...lt:::1-h 

OS! 

CONTROL Sw. TYPE W FLOATING 
CONTACT 511:5/9331 

SHOWN AS VIEWED FRON 
ABOVE HANDLE END AT -�-N 
THE TOP 
NOTE: 
SEGI1ENT 7-8 CLOSES WHEN HANDLE 
IS TURNED TO CLOSE POSITION liND 
Rel"fAINS CLOSED UNTIL THE HANDLE 
/S.TURNED TO TRIP POSITION 
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Type CL Carbon Circuit-Breakers 

DIAGRAM INFORMATION-Continued 

TYPE"CL II CARBON CIRCUIT BREAKER5-CONTROL SCHEI1ES 
FOR E L. OR BREAKe.RS USING ONE CONTACTDR AND SPRING RETURN CONTROL SWITCH 

+ D-C.CONTROL (D-C.) X A-C. CONTROL (A-C.) 

+ 

CS 
TRIP 

CONTROL SCHEf1E USING ONE 
O-C.CONTACTOR (30-C) WI THOUT 
H£.SITATING SWITCH 

C 5 CLOSE 

I SPRING 
RETURN 

C S 
TRIP 

CONTROL SCHEME USING ONE 
O ... C, CONTACTDR (30-C) AND 

HESITATING SWITCH 

8 BREAKER 

y 

Ie S CLOSE I TRIPPING BUS 

I SPRING 30-F I RETURN FUSE. I C 5 
TR IP 

CONTROL SCHEME USING ONE 
A-G. CONTACTOA (3D-F) WITHOUT 
HESITATING SWITCH 

I C 5 CLOSE I TRIPPING BUS 

I SPRING 3G-F I 
RETURN FUSE I C S 

TRIP 

CONTROL SCHEME USING ONE 
A-C. CONTACTDR (30-F) AND 

HESITATING SWITCH 

LEGEND 

CC CLOSING COIL 
o COIL OF DEVICE 

CS CONTROL SWITCH 

HS HESITATING SWITCH 
T TRI P  COIL 

� CONTACT OPEN WHEN CONTACTOR 
T /5 DEENERGIZED � BXR. AUX.SW. OPEN wHEN BKfU5 OPEN 

rtJ B/'IR. AUX. SW. CLOSED WHE N BXR. /S OPEN 
NOTE- ¥ 

AUX,SWITCHES AND CONTACT ARE SHOWN FOR 

OPEN 8KR. AND DEENERG/ZED CONTACTORS 
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Type CL Carbon Circuit-Breakers 

DIAGRAM INFORMATION-Continued 

TYPE "CL/I CARBON CIRCUIT BREAKERS 
CONTROL SCHEf1ES FOR E L . O p.  TRIP - FREE BREA KERS USING 5 - 1  RE L A YS 

CANNOT BE USED WHERE THE CLOSE CONTACT IS OF STA Y- PU T  TYPE 

D-C.CONTROL SUPPLY + (D-C.) 
C S  

LAf1P CUTOUT 
G 

--4�- + 

CONTROL SCHEME FOR EL . Op, TRIP - FREE 

BREAI1ER USING 5-1 CONTfWL RELA Y 
ON O- C. SUPPLY 

A-C.CDNTFlOL SUPPLY X 

I C 5 CLOSE 

I SPRING 
RETURN 

I TRIPPING BUS 
5-1 , 
FUSE 1 6  C 5 . 

TRIP 

CONTROL SCHEME FDA EL. O R  TRIP - FREE 

BREAKER USING 5-/ CONTROL RE.L A Y  

ON kC SUPPLY 

Y 

(A-C.) 
y 

(A-C) 

19 

LEGEND 
B BREAffER 

C C CLOSING COIL 

C S CONTROL S WI TCH 

HS HESITA TING SWITCH CON ­
NECTED TO nECH. 

5-1. 0 S -I CON TROL REL .  OPER. COIL 

S -/.R S-I CON TROL REL. REL EA SE COIL 
T 7RIP COIL 

¢ COIL OF DE VICE 

J. CONTACT OPEN WHEN 

T RELAY IS DEENERG/ZED 

b BKR. A UX. Sw. OPEN WHEN 
9 Bf{R. IS OPEN 

rtI BKR. A UX , S W. CLOSED WHEN 

� BXR. IS OPENED 

NOTE 
A UX . SWITCHES AND RELAY CON­
TA C TS ARE SH OWN FO R OPEN 
BKR. AND D££NERG1ZED RELAY 
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Type CL Carbon Circuit-Breakers 

DIAGRAM INFORMATION-Continued 

TYPE "C L n CARBON CIRCUIT BREAXERS CON TROL SCHEI1£5 
FDA EL. OP. TRIP FREE BR EAX£RS USING X-V 
CONTACTORS. TO BE USED WHERE THE "CLOSE" CONTACT IS OF 
STA Y-PUT TYPE OR SPRING RETURN 

D-G. CONTROL SUPPLY + (D-C.) 

Y 

C 5  
TRIP 

B 
+ 

CONTROL SCHEf1E FOR E L. O P. TRIP - FR E E  
BREA f(ER USING X-V CON TROL RELAYS 
ON D - C .  SUPPLY 

A-C.CONTROL SUPPLY (A -C.) 
TRIPPING BUS 

,I GT5 

y '----t-----i 

CONTROL SCHEME FOR E L .  OF! TRIP- FREE 
BREAKER USING TWO A -C. CON TA C TORS 
(X- Y )  ON k G. SU PPLY 

20 

LEGEND 
B BREAXER 

CC CL O S ING COIL 

CS CONTR OL S WI TCH 

HS HESI TATING SWI TCH CONNECTED 

TO ELECTRIC MECHANISM 

T TRIP COIL 

X CONTROL RELAY 

Y A UX. CONTROL RELA Y 

c) COIL OF D£,VICE. 

..L CONTA CT OPEN WHEN CONTACTOA 
T IS OEENERGIZEO 

b 8KR. AUX .SW. OPEN WHEN BKR. 

T' IS OPEN 

rkI BKR. AUX. S W. CL05ED WHEN BKR. 
l¥J 15 OPEN 

NOTE 
A UX .  SWI TCHES A ND RELAY CON­
T A CTS Aft E SHO WN FOR OPEN 

BKA. AND DEENERGIZED RELAY 
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The following is a list of the Renewal Parts and the quantities of each that we recommend should be stocked by the user of this apparatus to minimize inter­
rupted operation caused by breakdowns. The parts recommended are those most subject to wear in normal operation or those subject to damage or breakage 
due to possible abnormal conditions. This list of Renewal Parts is given only as a guide. When continuous operation is a primary consideration, additional in­
surance against shut-downs is desirable. Under such conditions more renewal parts should be carried, the amount depending upon the severity of the service 
and the time required to secure replacements. 

FOR ILLUSTRATION OF PARTS SEE FIGURE 2, PAGE 4. 

Breaker Pole Units in use up to and including . . . . . . . . . . . . .  . Style Number of Part 

� � I � � � � * � � I� � � Q,) Q,) Q,) Q,) CLl 0 Q,) 0 Q,) 0 IV Q,) C1) Q) 
Recommended 11 '0 0 '0 '0 (5 "O !; "O !;  '0 g "O '0 '0 "0 Name of Part for Stock Il4 � fI.I � rn Il4 fI.I Il4 * fI.I � N fI.I Il4 N fI.I � V') til Il4 fI.I Il4 til � fI.I � til 

t o e  t g e  t g e  t 8 e  t S e  t S e  t S e  t e t e t e t e Il4 - 8,  Il4 � 8.  Il4 � 8.  Il4 «) 8,  � 0 8.  Il4 0 8.  � 0 8.  Il4 0 8.  Il4 0 8.  Il4 8 8,  � :s :  

Breaker Pole U nit Complete . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Moving Carbon Arm Complete . . . . . . . . . . . . . . . . . . . . . .  . 

o 
o 
o 
o 

. "! 6  . o s  . o s  . 6 6  � ° 6  . o S  . 0 8  . 0 8 . 0 8 . 0 6  . 0 S � �< � �< � �< � �< � �<  � �< � �< � �< � �< � �<  � �< 
--0- 1 -t- i -t- i -t- i -t- 1 -t- i -t- il-t- i -t- i -t- i -t- i -t 

o 11\ 687483 1 687481 1 766025 1 1 766025 1 t i t 1 1 t 1 1 t 3 t 1 4 t 
3 169544i 3 695442 

Moving Carbon Arm Complete-R.H . . . . . . . . . . . . . . . . .  . 
Moving Carbon Arm C.omplete-L.H . . . . . . . . . . . . . . . . .  . 

Carbon Contact-Moving, . . . . . . . . . . . . . . . . . . . . . .  . 
Moving Secondary Contact Arm Complete . . . . . . . . . . . . .  . 

1 set 
o 
o 

o 
o 

2 sets 
o 

1 1550971 1 1 1 155097111 i 1SS097211 ' i 1SS09721 1 ' i l49456911 1 14945691'1 1 1483717 11 2 1494569 11 3 1483717  
1 553054 1 3R9536 1 766026 1 766026 1 t i t  I t i t  I 3 t 4 1483717 11 6 483717  

4 t 
Moving Secondary Contact Arm Complete-R.H . . . . . .  . o 
Moving Secondary Contact Arm Complete-L.R . . . . . . .  . 

Secondary Copper Contact-Moving . . . . . .  , . . . . . .  . 
Main Copper Brush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

o 
1 set 

o 
o 

2 sets 
o 

1 13792971 1 ' i 13g7S27 1 1 ' i 1387527 1 1 ' i 3g2077 . i 3g2077 . 2 3g32 i 7 . 2 382077 1 1 3232771 1  I 385597 1 385609 1 385609 t t t t 2 t 2 t 6 3832 1 7  
3 422821 
3 483727 
3 t 

3 71 1961 
3 711962 

8 3832 1 7  12 383217 
4 422821 6 422821 
4 483727 6 483727 Shunt from Brush Arm to Lower Stud . . . . . . . . . . . . . . . .  . 

Stationary Carbon Holder Complete . . . . . . . . . . . . . . . . .  . 
Shunt and Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbon Contact-Stationary . . . . . . . . . . . . . . . . . . . .  . 

Secondary Copper Contact-Stationary . . . . . . . . . . . . . . .  . 
t\ol Accelerating Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Bumper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Upper Stud . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . .  . 
Lower Stud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trigger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trigger Latch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trigger Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Latch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Latch Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trip Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hand Tripping Knob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

o 
o 
o 

1 set 
1 set 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 sets 
2 sets 

Parts indented are i ncluded in the part under which they are indented. 

1 687480 
1 591811 
1 550971 
1 379294 
1 323231 
1 323221 
1 323265 
1 t 
1 t 

t 
1 1 t 
1 188260 

1 687480 
1 591811 
1 550971 
1 379294 
2 379314 
1 379299 I 3793 1 7  
1 t 
1 t 

t 
1 1 + 1 379306 
I t 

1 687478 
1 687479 
1 550972 
1 387522 
2 387539 I 387531 I 387553 
1 t 
1 t 
. . . 't' " 

w87r61 
I 

1 707737 
1 707739 
1 550972 I 707738 
2 666090 I 387531 
1 707745 
1 t 
1 t 
1 1 t I t 
1 t 
1 685268 I t 

tStyle �umbers of these Parts vary with different Ratings and Characteristics of Pole Units. If identification 
of these Parts are desired, Recommendations for Stocking Renewal Parts will be supplied for your complete Breaker. 
Give the complete name plate reading with your request to the nearest Sales Office of the Company. 

*For Breaker Pole U nits built after January, 1931. tRequired 1 for 1000/1200 and 2 for 1600 to 2400 Amperes. 

ORDERING INSTRUCTIONS 

When ordering Renewal Parts, always specify the name of the part wanted as shown on the 
illu strations in this Instruction Book, giving Shop Order Number, and the type of Circuit Breaker 
as shown on the nameplate . For example: 

One Main Copper Brush, 2400 Amperes, for Type CL Carbon Circuit Breaker, S.O. 5F327, 
shown in Instruction Book 524 1 ,  Figure 2. 

To avoid delays and misunderstandings, note carefully the following points: 
1. Send all correspondence and orders to the nearest Sales Office of the Company. 
2. State whether shipment is to be made by freight, express or parcel post. In the absence 

of instructions, goods will be shipped at our discretion. Parcel post shipments will be insured 
only on request. All shipments are at purchaser's risk. 

3. Small orders should be combined so as to amount to a value ot at least S 1 .00 net. 'Vhere 
the total of the sale is less than this, the material will be invoiced at $ 1 .00. 

1 662603 1 662603 1 483725 2 483 727 
1 684790 1 833506 1 710808 2 833687 
1 653886 1 833507 1 7 10809 20 685366 
1 494569 1 494569 I 483 7 1 7  2 494569 
1 382140 1 686434 I 383205 1 383204 
2 382083 2 685263 2 t 2 t 
1 382084 I 382084 I t i t I t  I t I t I t  I t  I t I t I t  I t  I t I t I t 

t t 
I t i t 1 t 
2 t 2 t 2 t 

1 1 t t 382t092 I I w85r5 t t t 
44939 

3 t 
3 483717  
3 383205 
2 t 
1 t 
1 t I t I t I t 
2 t 
1 t I t I t 
1 t 

CONVERSION TABLE 

4 t 6 845099 
4 t 6 845 100 
4 483717  6 483717 
4 383205 6 383205 
2 t 2 71 1960 
2 t 2 780443 
2 t 3 t 
2 t 3 t 
1 t I 711954 
1 t I 711955 
2 t 2 71 1959 
1 t 1 7 1 1953 
1 t 1 685270 
1 t i t I t 1 767603 

Amperes at 30° C. Rise. Amperes at 20° C. Rise 

D-C. 

12.5 to 800 
1200 
1600 
2000 
2400 
3000 
4000 

6000 
8000 

10000 
16000 
20000 

25 Cycles 1 60 Cycles 

12.5 to 800 12.5 to 800 
1200 1000 
1500 1200 
1800 
2200 
2750 
3500 

'5000 
'6500 
'8000 

. . . .  

. . . .  

1600 
2000 
2400 
3000 

'4000 
'5000 
'6000 

. . . . 

. . . .  

·With Transformer Trip Coils. 

D-C. -----
12.5 to 800 

1000 
1200 
1600 
2000 
2400 
3000 

4000/5000 
6000 
8000 

10000 
16000 

25 Cycles ----
12 .5 to 800 

1000 
1200 
1500 
1800 
2200 
2750 

'4000 
'5000 
'6500 
'8000 

. . . .  

60 Cycles -----
12.5 to 800 

1000 
1200 
1600 
2000 
2400 

'3000 
'4000 
'5000 
'6000 
'8000 
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Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa, 

AKRON, OHIO, 106 S. Main St. 
ALBANY. N. Y., 360 Broadway 
ALLENTOWN, PA., 522 Maple St. 
APPLETON, WIS., 11' 1  Bellaire Court 

'ATLANTA, GA., 426 Marietta St., N. W .  
BAKERSFIELD, CALII'., 2224 San Emcdio S .. 
BALTIMORE, MD., 1 18 E. Lombard St. 
BEAUMONT, TEX., 2209 Caulder St. 
BIRMINGHAM, ALA., 2030 Second Ave. 
BLUEFIELD, W. VA . 208 Bluefield Ave. 

'BOSTON, MASS., 10 High St. 
BRIDGEPORT, CONN., Bruce Ave. and Sey. 

mour Sr, 
'BUFFALO, N. Y., 814 Ellicott Square 

BURLINGTON, IOWA, P. O. Box 197 
BURLINGTON, VT., 208 Park Ave. 

'BUTTE, MONT., 52 E. Broadway 
CANTON, OHIO, Market and Tuscarawas S,. 

'CHARLOTTE, N. C., 210 E. Sixth St 
CHATTANOOGA, TENN" 536 Market St. 

'CHICAGO, ILL, 20 N. Wacket Drive 
'CINCINNATI, OHIO, 207 W. Third St. 
'CLEVELAND, OHIO. 1 21 6  W. 58th St. 

COLUMBUS, OHIO, Gay and Third St. 
'DALLAS, TEX., 209 Browder St. 
DAVENPORT, IOWA, 206 E. Second St. 
DAYTON, OHIO, 30 N. Main St. 

'DENVER, COLO., 910 Fifteenth St. 
DES MOINES, IA., 2 1 8  Second St. 

'DETROIT, MICH., 5757 Trumbull Ave. 
DULUTH, MINN . •  10 East Superior Street 
EASTPORT, ME., P. O. Box 764 
ELMIRA, N. Y., 338 E. Water St 

'EL PASO, TEX., 303 N .  Oregon St. 
'EMERYVILLE, CALIF . •  581 5  Peladeau St. 

ERIE, PA . .  1003 State St. 
EVANSVILLE , IND., 201 N.W. First St. 

ABILENE, KAN., Union Electric Co. 
AKRON, OHIO, The Moock Elec. Supply Co. 
ALBANY, N. Y., Westinghouse Eloc. Supply Co .• Inc. 
ALLENTOWN. PA., Westinghouse Elec. Sup. Co. 
ATLANTA, GA., Westinghouse Elec. Supply Co 
AUGUSTA, ME., Wetmore·Savage Elec. Supply Co. 
BALTIMORE, MD., Westinghouse Electric Sup, 

ply Co. 
BANGOR, ME .• Wetmore·Savage Elcc. Sup. Co. 
BINGHAMTON, N. Y.,  Westinghouse Electric 

Supply Co .. Inc. 
BIRMINGHAM, ALA., Moore·Handley Hdwe. Co. 
BLUEFIELD. W. V A., Superior.Sterling Co. 
BOSTON, MASS., Wetmore·Savage Elec. Sup. Co 
BUFFALO, N. Y., McCarthy Bros. & Ford 
BURLINGTON, VT., Wetmore·Savage Elec. Sup. 

Co. 
BUTTE. MONT . •  Westinghouse Elec. Supply Co 
CANTON, OHIO, The Moock Elec. Supply Co. 
CHARLOTTE. N. c., Westinghouse Elec. Sup Co. 
CHATTANOOGA, TENN •• Mills & Lupton Sup 

Co. 
CHICAGO, ILL. Hyland Electrical Supply Co. 
CHICAGO, ILL, Westinghouse Elec. Sup. Co . •  Inc. 
CINCINNATI. n. The Johnson Elec. Sup. Co. 
CLEVELAND. 0., Westinghouse Elcc. Sup. Co 
COLUMBIA, S .  C .. Westinghouse Elcc. Sup. Co 
COLUMBUS, 0 .• The Hughes"Percrs Elec. Corp 
COLUMBUS, 0., Pixley Elec. Supply Co. 
DALLAS, TEX •• Westinghouse Elec. Sup. Co 
DENVER, COLO , The Mine & Smelter Sup Co. 
DES MOINES. IA .. Westinghou ... Elcc. Sup. Co .,lnc. 
DETROIT, MICH .• Westinghouse Elec. Sup. Co 
DULUTH, MINN., Westinghouse Electric Supply 

Co., Inc. 
EL PASO, TEX ..  Zork Hatdware Co. 
ERIE, PA., Star Electrical Co. 

APPLETON, WIS., 1 029 S. Outagamie St. 
ATLANTA, GA., 426 Marlettll St., N W. 
BALTIMORE, MD., 501 East Preston Road 
BOSTON, MASS., 1 2  Farnsworth St. 
BRIDGEPORT, CONN., Bruce Ave. and Seymour 

St. 
BUFFALO, N. Y., 1 132 Seneca St. 
CHARLOTTE, N .  C., 210 E. Sixth St. 
CHICAGO. ILL , 221 I W. Pershing Road 
CINCINNATI, OHIO, 207 W. Third Sl. 
CLEVELAND. OHIO, 1 2 16 W. 58th St. 
DENVER, COLO., 2644 Walnur St. 
DETROIT, MICH., 5757 Trumbull Ave. 

Address nearest Sale. Office or Agent.Jobber 

WESTINGHOUSE SALES OFFICES 

FAIRMONT, W. V A., 602 Cleveland Ave. 
FORT WAYNE, IND., 1010 Packatd Ave. 
FORT WORTH, TEX., 501 Jones St. 
GARY. IND., 701 Washington St. 
GRAND RAPIDS, MICH., 507 Monroe Ave. N. W. 
GREENVILLE, S. C., West Earle Sr. 
HAMMOND, IND., Z35-167th St. 

"HOUSTON, TEX., 608 Fannin St. 
"HUNTINGTON, W. VA., 209 Ninth St. 

INDIANAPOLIS. IND., 539 Madison Ave. 
ISHPEMING, MICH., f33 High St. 
JACKSON, MICH , 2 1 2  W ,  Michigan Ave. 
JOHNSTOWN. PA . •  47 M essenger Sr. 
KANSAS CITY. MO., 2 1 24 Wyandotte 
KNOXVILLE, TENN., Gay and Clinch 
LITTLE ROCK, ARK., 1 1 1 5  West Twenty.foutrh 

St. 
'LOS ANGELES, CALIF., 420 S. San Pedro St. 

LOUISVILLE, KY" 332 W. Broadway 
MADISON, WIS., 508 Edgewood Ave. 
MARSHALL, TEX., 202 W. Merritt St. 
MEMPHIS, TENN . •  130 Madison Ave. 
MIAMI, FLA., 1036 N. Miami Ave. 
MILWAUKEE, WIS., 546 N .  Broadway 

'MINNEAPOLIS, MINN., 2303 Kennedy St. N. E. 
MONROE, LA., 1 6 10 N. FOllrrh St. 
NASHVILLE, TENN., 2 1 9  N. Second Ave. 

'NEWARK, N. J .. 1 1 60 Raymond Blvd. 
NEW HA VEN . CONN., 240 Cedar St. 

'NEW ORLEANS, LA., 333 St. Charles St. 
NEW YORK, N. Y., 150 Broadway 
NIAGARA FALLS. N. Y., 205 Fa Is St. 
NORFOLK, V A., 254 Tazewell St. 
OKLAHOMA CITY, OKLA., 10 E. California St. 
OMAHA, NEB., 409 S. Seventeenth St. 
PEORIA, ILL., 104 E. State St. 

'PHILADELPHIA, PA., 3001 Walnut St. 

WESTINGHOUSE AGENT·JOBBERS 

EVANSVILLE. IND., Westinghouse Elec, Sup. Co. 
FLINT, MICH., Westinghouse Supply Co. 
FORT WORTH, TEX . •  Westinghouse Elec. Sup. Co. 
GRAND RAPIDS, MICH., Westinghouse Electric 

Supply Co. 
GREENVILLE, S. C., Westinghouse Eloc. SUE' Co. 
HOUSTON. TEX., Westinghouse Elec. Sup. CO. 
HUNTINGTON, W. V A., Banks·Miller Sup. Co. 
[NDIANAPOLIS. [ND.,Westinghouse Elec. Sup. Co 
JACKSONVILLE, FLA.,Westinghouse Elec.Sup. Co. 
KANSAS CITY, MO., Columbian Electric Co. 
LOS ANGELES, CALIF., Westinghouse Electric 

Supply Co. 
LOUISV[LLE, KY., Tafel Electric Co. 
MADISON, WIS., Westinghouse Elec. Sup. Co., Inc. 
MEMPHIS. TENN .• Westinghouse Elec. Sup. Co. 
MIAMI, FLA" Westinghouse Elcc. S"l" Co. 
MIL WAUKEE, WIS., Westinghouse Electric Supply 

Co., Inc. 
MINNEAPOLIS, MINN., Westinghouse Electric 

Supply Co., Inc. 
MONROEt LA., Monroe Hardware Co. 
NASHVILLE, TENN., Tafel Electric Co. 
NEWARK, N. J., Westinghouse Elec. Sup. Co., Inc. 
NEW HAVEN, CONN .• Westinghouse Elec.Sup. Co. 
NEW ORLEANS, LA., Electrical Supply Co. 
NEW YORK. N. Y •. Times Appliance Co., Inc 
NEW YORK, N .  Y.- Westinghouse Elec.Sup. Co. ,Inc. 
NORFOLK, VA., Westinghouse Elec. Supply Co. 
OAKLAND, CALIF., Westinghouse Elecrric Sup 

ply Co. 
OKLAHOMA CITY, OKLA., Westinghouse Electric 

Supply Co. 
OMAHA, NEB., Westinghouse Elec. Sup. Co . •  Inc. 
PEORIA, ILL., Westinghouse Elcc. Sup. Co., Inc. 
PHILADELPHIA, PA., Westinghouse Electric Sup, 

. ply Co. 
PHOENIX, ARIZ., Westinghouse Electric Supply 

Co. 

WESTINGHOUSE SERVICE S HOPS 

FA[RMONT, W. VA., 602 Cleveland A ve. 
HOUSTON. TEX., 23[5 Commerce St 
HUNTINGTON, W, V A  .. 209 Nimh St. 
INDIANAPOLIS, [NO., 551 W Merrill St. 
JOHNSTOWN, PA., 47 Messenger St. 
KANSAS CITY. MO.,  2 1 24 Wyandotte St. 
LOS ANGELES, CALIF., 420 S. San Pedro St. 
M[LWAUKEE, WIS., 1669 N. Water Street 
MINNEAPOLIS, MINN., 2303 Kennedy St. N. E. 
NEWARK, N. J.,  H aynes Ave. and Lincoln Highway 
NEW YORK. N .  Y., 460 W. Thirty·fourth St. 
PHILADELPHIA. PA., 3001 Walnut St. 
PITTSBURGH, PA., 543 N. Lang Ave. 

PHOENIX, ARIZ., I I  W. Jefferson St. 
-PITTSBURGH, PA., 435 Seventh Ave. 
PORTLAND, ME., 27 Deerfield Rd. 

·PORTLAND. ORE., 309 Southwest Sixth Ave 
PROVIDENCE, R. I., 16 Elbow St. 
RALEIGH, N. C., 803 N. Person St. 
RICHMOND, VA., Fifth and Byrd Sts. 
ROCHESTER, N. Y., 4 1 0  Atlantic Ave. 
ROCKFORD, ILL., 1 30 S. Second Sr. 
SACRAMENTO, CALIF., 7 1 9  UK" St. 

'SALT LAKE CITY, UTAH, 10 W. First South St 
SAN ANTONIO, TEX., 2 1 2  East Houston St. 
SAN FRANCISCO, CALIF., I Montgomery St. 

'SEATTLE. WASH., 603 Stewart St. 
SIOUX CITY, lOW A, 23 1 1  George St. 
SOUTH BEND. IND., 2 1 6  E. Wayne St. 
SPOKANE. WASH., 1 58 Monroe St. 
SPRINGFIELD, ILL., 130 S. Sixth St. 
SPRINGFI ELD, MASS .. 395 Liberty St. 

·ST. LOUIS, MO., 4 1 1  N. Seventh St. 
SYRACUSE, N. Y., 420 N. Geddes St. 
TACOMA, WASH., 1023 "A" Street 
TAMPA, FLA., 4 1 7  EUamae Ave. 
TOLEDO, OHIO. 245 Summit Sr. 
TULSA, OKLA., 303 E. Brady St. 
UTICA, N .  Y., 1 13 N. Genesee St. 
WASHINGTON, D.C., 1 43 4  New York Ave. N.W. 
WATERLOO, IOWA, 328 Jefferson St. 
WICHITA, KAN., 400 South Emporia St. 
WILKES·BARRE, PA., 267 N. Pennsylvania AvP.. 
WORCESTER, MASS .• 32 Somhbridge St. 
YORK, PA., 1 43 S. George St. 
YOUNGSTOWN, OHIO. 25 E. Boardman St. 
The HAWAIIAN ELECTRIC CO., Ltd., Hono· 

lulu. T. H.-Agent 

· Warehouses located in these citics. 

PiTTSBURGH. PA., Iron City Electric Co. 
PORTLAND, ORE., Westinghouse Eloc. Supply Co 
PROVIDENCE, R. I., Wetmore·Savage Elec. Sup.Co. 
RALEIGH, N. C., Westinghouse Electric Supply Co. 
READING, PA., Westinghouse Elec. Sup. Co. 
RICHMOND. V A., Westinghouse Elec. Sup. Co. 
ROCHESTER, N. Y., Westinghouse Elec. Sup. Co .. 

Inc. 
SALT LAKE CITY, UTAH, Westinghouse Electric 

Supply Co. 
SAN ANTONIO, TEX . •  Westinghouse Elec.Sup. Co 
SAN DIEGO. CALIF., The Electric Supplies Dis· 

tributing Co. 
SAN FRANCISCO, CALIF., Westinghouse Electric 

Supply Co. 
SCRANTON, PA., Penn. Eloc'!. 
SEATTLE, WASH .. Westingho 
SIOUX CITY, IA., Westingho " Inc 
SPOKANE, WASH., Westinghouse Elec. Sup. Co" 
SPRINGFIELD, MASS .. Westinghouse Elec. Sup.Cu 
ST. LOUIS, MO., Westinghouse Elec. Sup. Co. 
ST. PAUL, MINN., Westinghouse Electric Supply 

Co., Inc. 
SYRACUSE, N. Y., Westinghouse Elec.Sup.Co.,[nc 
TACOMA, WASH., Westinghouse Elec. Supply Co 
TAMPA. FLA., Westinghouse Electric Supply Co 
TOLEDO, OHIO, Westinghouse Elec. Sup. Co. 
TRENTON. N. J . ,  Westinghouse Elec. Sup. Co.,lnc. 
TULSA, OKLA., Westinghouse Eloc. Sup. Co. 
UTICA, N. Y., Westinghouse Eloc. Sup. Co., Inc. 
WASHINGTON, D.C., Wesdn�house Electric Sup· 

ply Co. 
WATERLOO. IA .• Westinghouse Elec. Sup. Co., Inc. 
WICHITA, KAN., Westinghouse Electric Supply Co. 
W[LMINGTON, DEL.,Westinghouse Elec. Sup. Co 
WORCESTER, MASS., Wetmore·Savage Elec. 

Sup. Co. 
YORK, PA., Westinghouse Elcc. Sup. Co. 
YOUNGSTOWN, OHIO, Maack Eloc. Supply Co 

PORTLAND, OREGON, 2 1 38 N. Interstate Ave, 
PROVIDENCE, R. I., 16 Elbow St. 
ROCHESTER. N. Y., 410 A tlantic Ave. 
SALT LAKE CITY, UTAH, 346 A Pierpont Ave 
SAN FRANCISCO, CALIF" 1 466 Powell Street, 

Emeryville, Calif. 
SEATTLE. WASH., 345[ East Marginal Way 
SPRINGFIELD, MASS .. 395 Uberty St. 
ST. LOUIS, MO., 7 1 7  S. Twelfth St. 
UTICA, N. Y., 1 1 3  N. Genesee St. 
WILKES·BARRE, PA., 267 N. Pennsylvania Ave. 
WORCESTER, MASS . •  3 2  Southbtidge St. 

WESTINGHOUSE ELECTRIC INTERNATIONAL CO. CANADIAN WESTINGHOUSE CO" Limited 
150 BROADWAY, NEW YORK, U. S. A. Westinghouse Press-Printed in US.A.-S. A. J .  S ·1-7·36 HAMILTON, ONTARIO 
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