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.----SPECIAL INQUIRIE�----.. 

When communicating with Westinghouse regarding the 

product covered by this Instruction Book, include all data 

contained on the nameplate attached to the equipment.* 

Also, to facilitate replies when' particular information is 

desired, be sure to state fully and clearly the problem and 

attendant conditions. 

Address all communications to the nearest Westinghouse 

representative as listed in the back of this book. 

· WESTINGHOUSE · 

METAL CLAD SWITCHGEAR 

• 

DE·ION AIR CIRCUIT BREAKER 
DH 

STYLE OR SO DATE OF MANUFACTURE 

SERIAL BREAKER UNIT I. CODE 

RATED KV WILL FIT HOUSING CODE 

MAX DESIGN KV TYPE MECHANISM 

AMPERES CLOSING VOLTAGE 

CYCLES TRIPPING VOLTAGE 

PATENTS 
2442191 22111&8 2243040 

2243031 2242905 2117014 

WESTINGHOUSE ELECTRIC CORP • 
NP54011·C MADE IN U.S.A. 

• 

*For a permanent record, it is suggested that all nameplate 

data be duplicated and retained in a convenient location. 
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AIR 
CIRCUIT 

BREAKER 
TYPE 

50-DH-1 50-E 
50-DH-1 50-E 

50-DH-250-E 
50-DH-250-E 

I.B. 32-251-3 

RECEIVING • OPERATION • MAINTENANCE 

INSTRUCTIONS 

De-ion® 

AIR CIRCUIT BREAKER 
Type DR 

Horizontal Drawout 

Indoor and Outdoor Service 

VOLTAGE RATINGS 
3-PHASE AMPERES 
INTER· CONTIN-

RUPTING 
RATING Max. 

Min. KV. uous 
Rated Design 

for Rated 60 CYCLES 
MVA. KV. KV. 

INT. 
MVA. 

1 50 4. 1 6  4.76 3.5 1 200 
1 50 4. 1 6  4.76 3.5 2000 

250 4. 1 6  4.76 3.85 1 200 
250 4. 1 6  4.76 3.85 2000 

INTERRUPTING 
RATINGS-AMPERES 

At 
Rated 

Max. 

Voltage 
Amperes 

2 1 ,000 25,000 
2 1 ,000 25,000 

35,000 37,500 
35,000 37,500 

WESTINGHOUSE ELECTRIC CORPORATION 

EAST PITTSBURGH PLANT 
NEW INFORMATION 

Printed in U.S.A. 

SWITCHGEAR DIVISION 
• EAST PITTSBURGH, PA. 
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2 

FIG. 1. Type 50-DH-250-E, 1200 Ampere Breaker, Completely Assembled 

One of the outstanding improvements in modern power distribution has been 
the development of the air circuit breaker by Westinghouse for distribution 
circuit voltages. On circuits where the duty on breakers is heavy, long life 
with a minimum of maintenance makes the De-ion air breaker an outstanding 
performer. In the type DH magnetic De-ion air circuit breakers, Westinghouse 
offers a complete standard line for circuits from 2.3 to 15 kv. 

Each of the type DH air circuit breakers is three-pole, electrically operated, 
and is built as a complete horizontal drawout unit for metal-clad switchgear. 
Breaker units of the same rating are interchangeable so that changing breakers 
is a matter of minutes. Since they are drawn out horizontally, no lowering or 
lifting is necessary. Steel barriers and automatic interlocks prevent contact 
with live parts while the breakers are being changed. 

As in the case of most high voltage electrical equipment, these breakers 
should be inspected and maintained at regular intervals in order to obtain the 
most dependable performance. 
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PART ONE 

DESCRIPTION 
The type 50-DH-150-E and 50-DH-250-E air 

-
cir

cuit breakers are three-pole, electrically operated, 
horizontal drawout units for use in metal-clad switch
gear. The ratings of the breakers are tabulated on 
page l. 

Figure 1 shows the front and right side of a type 
50-DH-250-E breaker completely assembled, while 
Fig. 2 shows the breaker from the left rear ready 
to be placed in the cell. Figure 3 is the same breaker 
with the main barrier removed, and shows the 
center-coil arc chutes in their operating positions. 
Part of the separating contacts, primary disconnect
ing contacts, insulated operating rods, auxiliary 
switch and part of the solenoid operating mecha
nism are visible. These components are supported 
on a welded steel frame which is mounted on 
flanged wheels for rolling into the metal-clad cell. 
In the lower part of the frame is located the levering
in device for moving the breaker into final contact 
engagement. This is interlocked with the mecha
nism to prevent inserting or withdrawing the breaker 
with the contacts closed, and also prevents closing 
the contacts unless the breaker is completely in or 
completely out of the cell. Also located in the lower 
part of the frame are the auxiliary switch, shunt trip, 
cut-off switch, latch check switch, operation counter, 
breaker contact position indicator, levering-in de
vice position indicator, socket for maintenance 
closing lever, and secondary contacts for automati
cally disconnecting the control wiring when the 
breaker is in the withdrawn position. 

The arc chutes on this breaker are of the center
coil design in which the magnetic circuit is H
shaped with the cross member of the H passing 
through the center of the arc chute. The blowout 
coils are wound around the cross member of the H, 
and are located inside the arc chute jacket. With 
this arrangement, the blowout magnet becomes an 
integral part of each arc chute assembly. 

To provide accessibility for contact maintenance 
and inspection, the arc chutes are hinged at the 
rear. Figure 4 shows the breaker with the arc chutes 
tilted back. In this position, the contacts are readily 
available for inspection and maintenance. 

A one piece barrier assembly is placed on the 
breaker before it is rolled into the cell. The front 
sheet is of one-eighth inch steel and forms a ground
ed barrier between personnel and live parts when 
the unit is in the cell. 

The Type 50-DH-150-E and 50-DH-250-E air cir
cuit breakers are arranged for use in metal-clad 
equipment from which they are drawn out horizon-

FIG. 2. Type 50-DH-250-E, 1200 Ampere Breaker, 
Completely Assembled, Rear View 

tally. The series E breakers are interchangeable with 
the series D breakers of the same rating. As may be 
seen in Fig. 3, all parts are supported on a steel 
frame with four wheels, equipped with roller bear
ings, to facilitate moving the breaker. The wheel 
flanges engage with rails to align the breaker in the 
metal-clad cell. 

The six main primary conductors project hori
zontally from the rear of the breaker, and are sup
ported and insulated by Redarta bushings. At the 
rear of these main conductors are the primary dis
connects which are clusters of contact fingers ar
ranged to engage the primary conductors in the 
cell. 
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DESCRIPTION---------------------------------------------------------

BLOWOUT MAGNET 

ARC..O:I.UTE HINGE 

SHU�T CONNECTION 

FIG. 3. Type 50-DH-250-E, 1200 Ampere Breaker with Barrier removed, Front View 
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DESCRIPTION--------------------------------�������----���. B�- �32�-��1-3 
50-DH-150 & -250 AIR CIRCUIT BREAKERS 

FIG. 4. Type 50-DH-250-E, 1200 Ampere Breaker, 
with Barrier removed and Arc Chutes tilted hack 

for Inspection 
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PART TWO 

RECEIVING, HANDLING, STORING 
All Type DH breakers are assembled and given 

operating tests at the factory, after which they are 
carefully inspected and prepared for shipment by 
worknaen experienced in the proper handling and 
packing of electrical equipment. The complete 
breaker is shipped in a single crate. The breaker 
frame is located at the front of the crate, with the 
interphase barrier installed. The three arc chutes 
are individually packaged and are located at the 
rear of the crate. 

After the equipment has been unpacked, make 
a careful inspection for any damage which may have 
occurred in transit. If the apparatus has been dam
aged, file a claim immediately with the carrier and 
notify the nearest Westinghouse Sales Office. 

HANDLING 
Remove the crating and packing carefully. To 

avoid damage from improper handling of crow-bars 
or other tools, use a nail puller for the uncrating. 
Care must be used in handling the arc chutes since 
the splitter plates in them are made of a ceramic 
material which may break if dropped. 

The base of the crate may be used as a skid for 
moving the breaker, or the breaker may be lifted 
with slings under the crate. If the breaker is to be 
lifted with slings, move it while it is still crated. 

PART THREE 

After the breaker i s  unpacked, the best way to move 
it is by rolling on its own wheels. 

If it is necessary to lift the breaker after it is un
crated, lift it without the barrier or arc chutes in 
place. Slings may be placed under the breaker 
frame or hooks used in the holes provided near the 
top of the frame. 

STORING 
The arcing chambers are shipped in separate 

containers located at the rear of the crate to guard 
against damage from rough handling and for better 
protection from dust and water or liquids. Store 
them in their shipping containers until ready for use. 

Store all components of these breakers in a clean 
dry place. During the storage period, keep them 
sufficiently warm to prevent moisture condensation. 

Table of Approximate Weights (In Pounds) 
BREAKER 

BREAKER AMPERE WITHOUT SINGLE BARRIER COM· 
TYPE RATING CHUTE ARC ASS EM· PLETE 

& CHUTE BLY BREAKER 
BARRIER 

---- ----

50-DH-150-E 1200 695 85 80 1030 

50-DH-150-E 2000 960 85 100 1315 

50-DH-250-E 1200 695 110 85 1110 

50-DH-250-E 2000 960 110 100 1390 

OPERATION 
Before placing the circuit breaker in service, it 

is advantageous to become familiar with the con
struction and function of the various parts which 
are described in the following paragraphs. This 
material should be studied carefully. 

The general arrangement of the breaker com
ponents is shown in Fig. 3. The solenoid coil is built 
to exert a horizontal force on the mechanically trip 
free linkage of the mechanism. This linkage, in turn, 
exerts an upward force on the three insulated oper
ating rods which act on the moving contact arms 
to close the contacts. The breaker has two sets of 
contacts: the main contacts for carrying the con
tinuous load current, and the arcing contacts for 
carrying the current during interruption. As the 
contacts close, the arcing contacts touch first to 
establish the circuit, and then the main contacts 
follow closed. On opening, the main contacts 
separate first and then the arcing contacts follow. 

8 

This insures that the main contact surfaces will re
main free of burning and pitting for good current 
carrying capacities. Above the arcing contacts are 
located the center-coil arc chutes for extinguishing 
the arc while the breaker contacts are separating. 
The breaker is tripped by lifting the primary latch 
either manually or electrically by means of the trip 
coil. 

MECHANISM 
The solenoid operating mechanism with its trip

free linkage is shown in Fig. 5, with the operation 
of the linkage diagrammed in Fig. 6. In this mecha
nism, the horizontal pull of the solenoid coil is trans
mitted to the contact operating rods through a sys
tem of links which rotate counterclockwise about 
the operating center. This linkage system consists 
of four major links: the non-trip free lever, trip free 
lever, upper trip free link, and lower trip free link. 
These members are arranged as shown and are held 
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OPERATION----------------------------------����������� -�B-�3�����1�-3 
50-DH-150 &-250 AIR CIRCUIT BREAKERS 

FIG. 5. Solenoid Operating Mechanism 

to form a rigid member by the cam link and tripping 
cam. The tripping cam is prevented from rotating 
by the tripping latch. 

When the solenoid is energized, the movable core 
pulls on the junction of the non-trip free lever and 
the lower trip free link through the closing link. This 
causes the system to rotate about the operating 
center as the parts move from the RESET POSITION, 
Fig. 6C, to the CLOSED POSITION, Fig. 6A. The 
trip free lever then exerts an upward force on the 
three operating rods to close the breaker contacts. 
The mechanism linkage is held in this position by 
the closing latch which locks on a pin at the bottom 
of the non-trip free lever. 

The breaker is tripped either electrically or manu
ally by lifting the primary latch which disengages 
the tripping latch. This allows the tripping latch to 
rotate counterclockwise and release the tripping 
cam so that it is free to rotate counterclockwise. 
Without the restraining force of the cam and cam 
links, the upper and lower trip free links collapse 

under the force of the contact springs, and the 
accelerating springs on the puffer rods. The junction 
of these links moves to the right, and the trip free 
lever rotates clockwise opening the breaker contacts. 
The position of the linkage is then as shown in the 
TRIP FREE POSITION, Fig. 6B. 

In moving to this position, the lower trip free link 
presses the closing latch downward, and disen
gages the pin in the non-trip free lever. The re
trieving spring now pulls on the solenoid core which 
moves the linkage and the tripping cam to the reset 
position as shown in Fig. 6C. In this position the 
tripping latch is reset, and the breaker may be 
reclosed. 

MECHANISM PANEL 
The mechanism panel is mounted on the front of 

the closing mechanism as shown in Fig. 7. On it are 
mounted the following auxiliary devices included as 
standard on all breakers: 

Shunt Trip Magnet. The shunt trip magnet is 
a small electromagnet which is used to trip the 
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OPERATION---------------------------------------------------------
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TRIP FREE LEVER 

TRIPPING LATCH 

PRIMARY 

LATCH 

NON-TRIP 

CONTACT /ADJUSTING STUD 

/ OPERATING 
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FREE LINK 

LOWER TRI P 
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50-DH-150 &-250 AIR CIRCUIT BREAKERS 

· secoNDARY 
CONTACT SLIDE 

CONTACT POSITION 
INDICATOR 

MAINTENANCE 
CLOSING LEVER 
SOCKET 

SHUNT TRIP 
MAGNET 

FIG. 7. Mechanism Front Panel 

breaker electrically from an external source. It may 
be equipped with a coil for direct current, alter
nating current, or capacitor tripping. When the 
shunt trip magnet is energized, the moving core is 
drawn up into the magnet yoke toward the station
ary core. An extension of the moving core protrudes 
through the top of the magnet assembly. As the core 
moves up, this extension moves against the trip 
lever directly above it. The force of the solenoid is 
sufficient to raise the trip lever which disengages 
the primary latch tripping the breaker. A bracket 
at the bottom of the assembly retains the moving 
core, and limits its travel to about % inch. A thin 
brass washer prevents the moving core from being 
retained by residual magnetism in the raised posi
tion after the coil is de-energized. 

Cut-Off Switch. The cut-off switch is a single 
pole normally open contact which acts with the 

breaker control relays to cut off the closing coil cur
rent after the breaker is closed. The switch is oper
ated by an arm attached to the trip-free lever in the 
mechanism and the contact remains closed as long 
as the breaker is closed. 

Contact Position Indicator. The contact posi
tion indicator gives a positive indication that the 
breaker contacts are either open or closed. It oper
ates directly on the trip-free lever in the mechanism. 

Interlock Position Indicator. The interlock 
position indicator gives a positive indication of the 
position of the breaker interlock. It operates from 
the levering-in device shaft. When the indicator 
points to the word OPERATE, the interlock is free 
and the breaker may be closed or tripped. When 
the indicator points to the word INTERLOCKED, the 
interlock is functioning and the breaker cannot be 
closed. Since the interlock is operative only when 
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the breaker is in an intermediate position between 
fully engaged and fully withdrawn, it also serves as 
a means of indicating that the breaker is in the Oper
ating Position and the main disconnecting contacts 
fully engaged, or that it is in the Test Position with 
the contacts separated. 

Operation Counter. The operation counter 
records each operation of the breaker. It advances 
one count for each tripping operation. A spring type 
link from the trip free lever operates the counter. 

Auxiliary Switch. The auxiliary switch is a 
nine pole rotary type, and is operated by a link from 
the trip free lever in the mechanism. There are five 
"a" contacts (closed when the breaker is closed), 
and four "b" contacts (closed when the breaker is 
open). These are arranged alternately, starting with 
an "a" contact nearest the operating lever. 

The first and third segments of the rotor are longer 
than the others, and are connected on each side of 
the shunt trip coil. When the breaker closes, these 
complete the trip coil circuit just as the main con
tacts touch. The rotor turns approximately 90°, and 
is adjusted by the serrated operating lever. 

Each contact is able to carry 20 amperes con
tinuously, and interrupt the following current. 

VOLTAGE NON-INDUCTIVE INDUCTIVE 

125 d-e 8. 4. 
250 d-e 2. 1. 
600 d-e 0.5 0.2 
125 a-e 50. 30. 
250 a-e 25. 15. 
600 a-e 5. 3. 

Latch Check Switch. The latch check switch 
is a small, light force, snap action switch which is 
operated by the primary latch of the mechanism. 
When a breaker is to be automatically reclosed after 
being tripped free, the links in the mechanism must 
be completely returned to the Reset position before 
the closing solenoid is energized. See B and C of 
Fig. 6. Since the primary latch is the last part of 
the mechanism to reset, the switch will hold its 
contact open until the latch returns to its normal 
position. 

In addition to the above items which are standard 
on all breakers, the following special devices may 
also be mounted on the mechanism panel when 
required. 

Undervoltage Trip Attachment. The under
voltage trip attachment, shown in Fig. 8, is a 
magnetically held device which will trip the breaker 
when its control voltage drops below a predeter
mined value. This device uses the energy stored in 

12 

LATCH 
PLATE 

TRIPPING 
SPRING 

T RIPPING 
LINK 

LATCH 

MOUNTING 
BASE 

FIG. 8. Undervo1tage Trip Unit 

a spring during the breaker closing stroke to lift the 
primary latch of the breaker mechanism. The hold
ing magnet coil may be directly connected to a d-e 
control source, or it may be supplied with low volt
age d-e obtained from an a-c control voltage through 
a small transformer and Rectox assembly mounted 
in the cell structure. Normally the moving core of 
the device is held magnetically against the station
ary core to hold the rod and consequently the reset 
lever in the reset position. When the coil voltage is 
reduced sufficiently, the reset lever spring over
comes the magnetic attraction of the cores and 
rotates the reset lever clockwise. As the reset lever 
rotates, the pin pushes against the latch to release 
it from its latch plate. When the latch releases, the 
trip spring rotates the trip lever to trip the breaker. 
The linkage is reset by the trip free lever of the 
mechanism as the breaker opens. 

For time delay release on tripping, a very high 
resistance coil is employed in the holding magnet, 
and is supplied with about 300 volts d-e from a trans
former, Redox, and capacitor device mounted in 
the cell. The capacitor is connected across the coil, 
and provides a slowly decaying holding current. 
The time delay is adjusted by varying the charging 
voltage to the capacitor by a four step resistor, giving 
approximately one to three seconds delay. 

Three-Coil Trip Attachment. The three-coil 
trip attachment, when supplied, mounts on the 
mechanism panel and is used in addition to the 
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MOVING ARCING 
CONTACT 

MOVING MAIN 
----CONTACT 

FIG.9. TypeSO-DH- 150-E, 1 200 Ampere Breaker Contacts Viewed from Rear 

shunt trip magnet. It is designed to accommodate 
three instantaneous current transformer trip assem
blies. The calibration of each current trip coil is 
engraved with the values of current required to trip 
the breaker. 

CONTACTS 
Each pole of the type 50-DH-150-E and 50-DH-

250-E breakers is equipped with both main and 
arcing contacts. When the breaker is tripped, the 
main contacts separate first and then the arcing 
contacts follow. When the breaker is closed, they 
make up in the reverse order. 

For the 1200 ampere rating, the body of the mov
ing contact is a copper forging to which is brazed 
the main contact inlay. This assembly is bolted be
tween two formed copper blades which hinge on 
the lower bushing foot and form the moving contact 
arm. See Fig. 9. These are moved between the 
closed and open positions by the mechanism through 
the Redarta operating rods. The load current is con
ducted across the hinge through silver electro
plated surfaces, with pressure being supplied by 
spring washers on either side. 

The moving arcing contact is hinged to the top 
of the main contact and the arcing current is carried 
by means of a flexible shunt inside the assembly. 
For the type 50-DH-150-E breaker the moving arcing 
contact consists of a single casting with a silver
tungsten inlay. See Fig. 9. On the Type 50-DH-
250-E breaker, this contact is divided for carrying 

the higher interrupting current and is shown in 
Fig. 10. 

For both the 50-DH-150-E and 50-DH-250-E rat
ings, the 2000 ampere breakers use the same moving 
contact as the 1200 ampere Type 50-DH-250-E 
breaker. However, four moving blades are employed 
instead of two, and five contact bolts instead of 
three. The four blades are hinged to a casting on 
the lower bushing as shown in Fig. 11. 

All contact resiliance is built into the stationary 
contact assembly. Because of the high momentary 
rating of these breakers the stationary contacts have 
been divided to give multiplicity of contact surfaces. 

The 1200 ampere Type 50-DH-150-E breaker 
employs four movable fingers for the main con
tact, each backed by a separate finger spring. Each 
has a silver inlay that mates with the moving main 
contact. The stationary arcing contact is located 
directly above. See Fig. 12. 

The 1200 ampere Type 50-DH-250-E breaker 
stationary contact is shown in Fig. 13 and is 
similar with the exception that the arcing contact 
is wider. 

The 2000 ampere rating employs six fingers on 
each stationary contact, and is shown in Fig. 14. 
Cooling fins are located on each side of the contact. 

With this contact design, all current _breaking 
and interrupting parts are completely enclosed by 
the arc chutes. 
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STATIONARY 
ARCING CONTACT 

UPPER . 
COMTACT F.OOT 

FIG. 10. Type 50-DH-250-E, 1200 Ampere Breaker Contacts, Viewed from Rear 

PUFFER 
NOZZLE 

MOVING ARCING 
CONTACTS 

MOVING.MAIM 
�-----�·CONTACT 

MOVING CONTACT 
ARMSt. INNER 8.0\JT.ER 

FIG. 11. Type 50-DH-150-E/250-E, 2000 Ampere Breaker Contacts, Viewed from Rear 

14 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



OPERATION ______________________________________ �------------�I.:B .�3= 2-� 2�M�-3 
50-DH-150 &-250 AIR CIRCUIT BREAKERS 

ARCING CONTACT 
EYEBOLT 

MOVING 
CONTACT ARM 

ARCING CONTACT 
.SPRINGS 

FIG. 12. Type 50-DH- 150-E, 1200 Ampere Breaker Contacts, Viewed from Front 

STATIONARY 
ARCING CONTACT 

STATIONARY 
MAIN CONTACT 
FINGERS (4) 

FIG. 1 3. Type 50-DH-250-E, 1 200 Ampere Breaker Contacts, Viewed from Front 
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UPPER 
CONTACT FOO T 

SPRING 
INSULATION 

PUFFER 
NOZZLE 

LOWER 
CONTACT FOOT 

STATIONARY 
MAIN CONTACT 
FINGERS {6) 

MOVING ARCING 
CONTACTS 

ARCING CONTACT 
EYE BOL T 

ARCING CONTACT 
SPRINGS 

MOVING CONTACT 
ARMS: • 0, 

INNER & OUTER 
:�\, ' " 

FIG. 14. Type 50-DH- 150-E/250-E, 2000 Ampere· Breaker Contacts, Viewed from Front 

ARC CHUTES 
The arc chute consists of an H-shaped blow-out 

magnet, blow-out coils, transfer arc horns, transfer 
slacks, main interrupter stacks, a front arc horn, and 
a rear arc horn all assembled in and about a fabri
cated rectangular Redarta chute jacket. The arc 
chute is hinged to the breaker; and when it is in the 
normal position, its lower end completely surrounds 
the contact structure. Fig. 15 is a schematic cross 
section of the arc chute showing the component 
parts. 

The blow-out magnet is located so that the core 
passes through the center of the arc chute. A blow
out coil is wound near each end of the core and lays 
in a window cut in the side sheet of the chute jacket. 
One terminal of each coil connects to a transfer, 
or center arc horn, and the other terminals are 
joined at the top of the shading coil. Two transfer 
stacks are placed in the space between the transfer 
arc horns and the shading coil. To either side of the 
transfer arc horns are the main interrupter stacks 
which are made up of a series of insulating refractory 
plates. These plates have inverted V-shaped slots 
molded into them. The slots are offset so that when 
the plates are stacked with the slots alternating from 
one side to the other, the arc must take a serpentine 
path as it moves up into the arc chute increasing the 
length of the arc and at the same time restricting 
the diameter of the arc. 

16 

To either side of the main interrupter stacks are 
two metallic arc horns to which the arc transfers 
from the arcing contacts. The front arc horn is con
nected electrically to the moving contact, and the 
rear arc horn is connected to the stationary contact. 

The action of a breaker in interrupting an arc is 
as follows. Referring to Fig. 15, when the arcing 
contacts part and an arc is drawn, it loops up and 
impinges on the lower ends of the two transfer arc 
horns and the shading coil. The two short segments 
of the arc, from the transfer arc horns to the shading 
coil, then move up into the transfer stacks and are 
quickly interrupted placing the blow-out coils in 
series with the arc. 

When the current starts to flow in the blow-out 
coils, a magnetic field is established and the arc, 
which by this time is two separate arcs extending 
from the front and rear arc horns to the transfer 
horns, is driven very rapidly into the slots of the 
refractory plates of the main interrupter stacks under 
the influence of the powerful magnetic force. As the 
arc moves to the closed end of the slots, it is restric
ted, lengthened, and cooled. All of these forces re
sult in rapid de-ionization of the arc space; and for 
the arc to maintain itself, it must continuously ionize 
fresh gas. At current zero the formation of new ioni
zation momentarily ceases, but the de-ionization con
tinues so that dielectric strength is established in the 
arc space and the circuit is interrupted. 
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SHUNT 
STRAP---

T RANSFER STACK 

MOVING 
CON TACT 
ASSEMBLY 

STATIONARY 
CONTACT 
ASSEMBLY 

DEFLECTOR 
CHANNEL 

DEFLECTOR 

FIG. 15. Arc Chute Arrangement 

Figure 16 is a photograph of partly assembled 

arc chutes. The Type 50-DH-250-E arc chute is on 

the left with the left pole of the magnet and the left 
side sheet removed. The front interrupter stack has 

been removed to show the front center arc horn. 
Similar parts have been removed from the right side 

of the Type 50-DH-150-E arc chute shown on the 

right of Fig. 16. 

LEVERING-IN DEVICE 
In order to move the breaker in or out of the metal 

clad cell against the resistance of the contact fingers 

on the rear of each bushing, a levering-in device is 

provided on each breaker. There is an arm on each 
side mounted on a common shaft across the back 

of the breaker. On each arm is a roller which en
gages a groove in the sidewall of the cell. A remov-
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FIG. 16. Partially Assembled Arc Chutes 

FIG. 17. Levering- In Device in position for 
Rolling into Cell 

able crank engages another shaft in the right front 

corner of the breaker which turns the arms through 

a worm gear and pinion arrangement. 

Before a breaker is rolled into a cell, the arms 

with rollers, at each side of the breaker must point 

to the rear and slightly downward as shown in Fig. 

17. The arms travel 193 degrees and assume the 

horizontal position shown in Fig. 18 when the 

breaker is cranked into the operating position in the 
cell. To put the arms in the position shown in Fig. 17, 

18 

place the crank on the operating shaft at the front 
right corner of the breaker (Refer to Fig. 3) push in, 
and rotate to engage the coupling in the levering-in 
device. The breaker contacts must be open to en
gage the coupling, and the indicator will show "In
terlocked". Rotate the crank counterclockwise to the 
end of the travel. During this time the interlock me
chanism will hold the coupling engaged. At the end 
of the travel, the interlock will release, the crank 
will move to the front, and the indicator on the 
mechanism panel will point to the word "OPERATE". 

FIG. 18. Levering-In Device with Arms in position taken 
when Breaker is in Operating Position in Cell 
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With the arms to the rear and down as shown in 
Fig. 17, the breaker is ready to be rolled into the cell 
as far as the test position. The rollers on the arms 
strike vertical angles on the cell wall and stop the 
breaker at the test position. H the breaker is to be 
operated at this position, remove the crank and en
gage the secondary contacts in the manner de
scribed in the section under Secondary Contacts. 
To move the breaker from the test position to the 
fully engaged operating position, put the crank on 
the shaft, push in and rotate to engage the levering
in coupling, and crank clockwise. The torque re
quired will increase when the primary contact 
fingers engage the stationary contact studs in the 
cell. Continue cranking to the end of the travel 
where the interlock will again fall free, pushing the 
crank back out. Remove the crank. The indicator 
on the panel will again point to the word' 'OPERATE' ' .  

To remove the breaker from the operating posi
tion, first check that the breaker is open. The lever
ing-in device cannot be engaged unless the breaker 
contacts are open. Put the crank on the operating 

LEVERIN.G·IN DEVJtE 
INTERLOCK CAM 

LEVERING-IN DEVICE 
GEAR HOUSING 

INTERLOCK -'-----
PIN 

SOLENOID 
BACK PLATE -----

shaft, push in and rotate to engage the coupling, 
and turn counterclockwise until the breaker returns 
to the test position. Remove the crank. The breaker 
may now be operated at the test position or rolled 
out of the cell. 

TEST POSITION 
The breaker may be rolled into the metal clad 

cell until the rollers on the levering-in device stop 
against a pair of vertical angles welded into the cell. 
The levering-in device is not operated. This is the 
test position in which the breaker primary contacts 
are separated from the energized contacts in the 
cell, and a metal shutter is closed completely isolat
ing all high voltage parts from the breaker. The 
secondary contacts may be engaged and the breaker 
operated safely for test purposes without the arc 
chutes or barrier. 

Caution: THE BREAKER SHOULD NEVER 

BE MOVED BEYOND THE TEST POSITION 

WITHOUT THE ARC CHUTES AND BARRIER 

IN PLACE. 

PUFFER . . ·. 

DIAPHRAGM 
CLAIAPI.NGR!I>fcG 

FIG. 19. View of Lower Part of Breaker from Rear 
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FIG. 20. Operating Secondary Contacts 

FIG. 21. Secondary Contacts extended for Completing 
Control Circuits when Breaker is in Test Postion 

OPERATING POSITION 
The breaker may be moved from the test to the 

operating position by engaging the levering-in de
vice and rotating the levering-in crank clockwise. 
As the breaker travels beyond the Test Position, the 
metal shutter covering the high voltage primary con
tacts will be automatically opened by the shutter 
rollers which are located on each side of the breaker 
frame at the rear. See Fig. 17. At the end of the 

20 

travel, all the breaker contacts are engaged. This is 
the Operating Position. 

Caution: WHEN THE BREAKER IS IN THE 

OPERATING POSITION IT SHOULD NEVER 

BE CLOSED BY THE MAINTENANCE CLOS

ING HANDLE. 

INTERLOCK 
The interlock on the DH breakers has two func

tions to perform. First, it prevents the breaker from 
being moved from the test to the operate position 
or vice versa with the contacts closed. Second, if 
the breaker is in some intermediate position between 
the test and operate positions, it prevents the con
tacts from being closed. 

This interlocking action is accomplished by hav
ing a rod, operated by the breaker mechanism, and 
a pin operated by the levering-in device, move at 
right angles to each other. 

The puffer diaphragm is operated by two puffer 
rods extending through the puffer casting and con
nected to the trip-free lever of the mechanism. The 
right hand rod also extends beyond the rear of the 
diaphragm support plate and is directly above the 
levering-in gear housing, and at right angles to 
the interlock pin. See Fig. 19. When the breaker 
is closed, this puffer rod moves over the interlock 
pin and prevents the latter from moving upwards. 
This prevents the engagement of the split coupling 
on the levering-in crank shaft through the action of 
a bell-crank casting. 

When the breaker is open, the puffer rod is clear 
of the interlock pin. As the levering-in crank is 
pushed toward the rear to engage the split coupling, 
the bell crank casting lifts the interlock pin which 
in turn will block any movement of the puffer rod. 
Thus the solenoid operating mechanism cannot move 
from the open position. 

As the crank is turned, a cam on the levering-in 
shaft holds the interlock pin in the raised position 
until the arms are at either end of their travel. At 
this time the spring on the interlock pin will pull the 
pin down and separate the split coupling. 

SECONDARY CONTACTS 
The breaker control wiring is arranged for draw

out disconnection by means of an 18-point connector 
plug arranged to connect to a mating receptacle 
mounted in rear of the cell. See Fig. 19. The sec
ondary connector plug is mounted on a moveable 
bracket on the lower left hand side of the breaker 
frame. This permits it to be extended to the rear while 
the breaker is in the test position, and to make con
tact with the stationary receptacle so that the control 
circuits are completed. Sufficient clearance is pro
vided in the mounting of both plug and receptacle, 
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and two large tapered pins on the plug provide posi
tive alignment. The secondary contacts of the plug 
are made from high conductivity copper alloy and 
are slotted to provide a spring action which insures 
a good electrical contact. The flexible control wires 
are soldered to each plug and are arranged in a 
loop to allow free movement of the contact slide. 

To engage the secondary contacts while the 
breaker is in the test position, place the breaker 
maintenance closing handle in the socket on the 
secondary contact slide at the lower left hand side 
of the breaker, Fig. 20. Push forward slightly to 
release the latch, then raise up on the handle to 
the end of travel. See Fig. 21 . To disengage the 
secondary contacts, the maintenance closing handle 
is inserted into the socket and lowered. If the 
breaker is levered into the operating position, the 
secondary plug and slide will automatically return 
to the normal position; and the latch will hold it in 
place when the breaker is later moved to the test 
position. 

GROUND CONTACT 
A ground contact is located at the left rear of the 

breaker frame directly above the 18-point secondary 
plug, Fig. 19. Six spring loaded floating contact 
fingers engage the ground contact at the rear of the 
cell and insure a low impedance path to the ground. 

PUFFER ASSEMBLY 
Directly above the solenoid coil of the mechanism 

is a puffer arrangement that supplies a jet of air 
through an insulating tube and nozzle to each of the 
contacts. The diaphragm and clamping ring of the 
puffer are visible in Fig. 19. On low current inter
ruptions the blow-out force of the small arcs is very 
light, so a jet of air is released at the instant the 
breaker is tripped. This facilitates the movement of 
the arc upward into the arc chute where it is quickly 
interrupted. The nozzle location is shown in Figs. 
9 and 11 . The diaphragm is connected to the trip 
free lever of the operating mechanism by means of 
two operating rods which also carry the accelerating 

COUPLING 

FIG. 22. "M-0-C" Switch Operating Arm 
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springs. As the breaker trips open, the diaphragm 
is drawn into the cavity expelling the air which is 
directed to the contacts by the three puffer nozzles. 
The diaphragm is made of a longlasting wide tem
perature range material and should never require 
replacement unless through accidental puncturing. 

MECHANISM OPERATED 
CONTROL SWITCH 

Some installations require more auxiliary switch 
contacts than are available on the nine pole auxiliary 
switch on the breaker. For this purpose additional 
rotary switches are mounted in the cell and are 
mechanically linked to the breaker mechanism. 

An operating arm, shown in Fig. 22, on the right 
hand side of the breaker frame is connected to the 
trip free lever and moves with the mechanism. The 
knob at the end of the arm engages a link in the 
cell to operate the additional switches. This link 
may be arranged for operation of the switches when 
the breaker is in the operating position only, or both 
testing and operating positions. 

SECONDARY CONTROL WIRING 
The low voltage control wiring from the 18-point 

secondary plug to the various components consists 
of flexible stranded copper wire having flame retard
ant, moisture resistant insulation. The standard 
breaker internal wiring is shown on Connection 
Diagram, Fig. 23. 

When an undervoltage trip device is used on the 
breaker, its coil is connected between secondary 
contacts 15 and 16; and the "a" contact at the end 
of the auxiliary switch is not wired. 

PART FOUR 

One lead from each of the three current trip coils 
is connected to secondary contacts 13, 14 and 15 
with the common connection from the three coils 
going to contact 16 when this type of tripping is used. 
This eliminates the connection to the last "a" and 
"b" contact of the auxiliary switch. 

A.C.B. 

GRD.BUS 

- �  
4 5 10 18 12 14 16 ' 

9-P 
AUX. 

SEC. SEC. sw. 
RECEPT. PLUG 

3 9 17 II 13 15 
I 2 3 1 23 

0 0 0 0 0 0 
4 56 4 56 1�6 

000 000 L.C. 2 

7 8 9 7 8 9 sw. CUT-OFF 
000 0 0 0 sw. 

10 II 12 10 II 12 
0 0 0 0 0 0 

I 
13 1415 1314 15 

7]!JY 8 

J 
000 000 
16 1718 16 1718 
000 0 0 0 # 10 

_
F. V. ME� H. 

FIG. 23. Diagram of Breaker Internal Wiring 

INSTALLATION 
With the exception of installing the arcing cham

bers these breakers are shipped completely assem
bled and adjusted. No change in adjustments should 
be required and none should be made unless it is 
obvious they have been disturbed. 

Caution: Severe injury may be sustained 

if any part of the body is struck by the contact 

arms since they move very rapidly in the open

ing stroke. Personnel working about the 

breaker should stay clear of the space in which 

the contact arms move while the breaker is 

closed or being closed. Never trip the breaker 

with the maintenance-closing lever in place. 

22 

After the breaker has been removed from 

the shipping crate, place it in a convenient 

position adjacent to the test cabinet or in 

front of the metal clad cell in which it will go. 

Then perform the following sequence of oper

ations to place the breaker in service. 

1 .  Remove tie on hand-trip lever. Breakers 
are shipped with the contacts closed and a tie on the 
hand-trip lever to prevent tripping. Take off the tie 
on the trip lever being careful not to trip the mech
anism until all personnel are clear of all moving 
parts, then trip the breaker. 
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MOVING ARCING CONTACT 

SPR I N G  GUI DE 

ARCING CONTACT FLEXIBLE S HU NT 

ARCING CONTACT SPRINGS 

� _) v t---·'t� 
' 

EYEB OLT --'-
-� 

CON TACT 
STOP NUT 

MOVI N G  
CONTACT ARM -"-� 

LOCK N U T  
( L.H. THREAD ) 

CONTACT 
ADJUSTING 
STU D 

STATIONARY 
ARC I N G  
CONTACT 

UPPER 
CON TACT 
FOOT 

STATIONARY 
CONTACT 
F I N GER 

F INGER STOP 
CASTI N G  

UPPER STUD a 
BUS H I N G  ASSY 

STAT I O N ARY M A I N  CONTACT 

._____ MOVING M A I N  CON TACT 

HINGE BOLT 
a CAST LE 
N U T  

LOWER ST U D  a 
BUSHING ASSY 

FIG. 24. Type 50-DH-150-E/250-E Contact Adjustment 

2. Wipe off breaker main and arcing con
tacts. A light film of grease is applied to the con
tacts before the breaker is operated at the factory 
and is normally removed before shipment. Be sure 
contacts are free of grease or any foreign material 
before placing in service. 

3. Close breaker by hand. Place the mainten
ance closing handle in the closing socket of the 
mechanism and push down to close the breaker. As 
the contacts touch near the end of the stroke, the 
force necessary to latch the breaker increases 
rapidly. 

4. Check contact adjustment. The breaker 
main contacts are properly adjusted when the over-

travel at the bottom of the outside stationary contact 
fingers is between lfs and %2 inch, with the breaker 
closed and latched. See Fig. 24. This may be meas
ured through the rectangular opening on each 
side of the finger stop casting. If adjustment is 
required, it is made by loosening the two locknuts at 
the lower end of the operating rod; and turning the 
adjusting stud to lengthen or shorten the operating 
rod as required. Be sure to tighten the lock nuts 
after adjusting the contacts. 

Trip the breaker, and close it again by hand until 
the main contact surfaces are separated 3fa inch plus 

!li s minus �2 measured at the inside fingers. The out
side fingers will be ' %2 plus !li s minus �2• Holding 
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INSTALLATION------------------------------------------------------

this position, adjust the contact stop nut located 
below the moving arcing contact springs until the 
moving and stationary arcing contacts just touch. 

Current is conducted across the hinge through 
silver contact rings on the inside of the moving con
tact arms and the outside of the lower contact foot, 
with the correct pressure being maintained by means 
of spring cup washers. There should be no need for 
changing this adjustment unless the moving contact 
arms have been removed. With the operating rod 
disconnected from the moving contact arms, open 
the arms to approximately 45 degrees from the "con
tact closed" position. Tighten the castle nut on the 
hinge bolt sufficiently to barely hold the 45° position. 
Replace the cotter pin, and reconnect the operating 
rod. 

5. Trip the breaker. The breaker is tripped 
both manually and electrically by lifting up on the 
hand trip assembly on the front of the breaker 
mechanism panel. Refer to Fig. 7. 

6. Close and trip the breaker. Close and trip 
the breaker manually several times to be certain 
that all parts are functioning properly. 

7. Connect test jumper. Connect the test 
jumper from the test cabinet to the breaker second
ary contact block and operate the breaker electrical
ly several times. With some installation, a Test Jump
er is furnished instead of a Test Cabinet. This jumper 
connects between the secondary receptacle in the 
cell and the secondary plug on the breaker, and 
allows the breaker to be operated electrically while 
in front of the cell. Breaker operation should be 
quick and positive in both closing and tripping. 

8. Inspect arc: chutes. Before installing the arc 
chutes, play a stream of dry compressed air through 
them from each end to remove any dust or foreign 
matter. Then examine the arc chutes to make certain 
the vents and slots are open and free from obstruc
tions; and there are no broken parts. 

9. Mount arc: chutes. Mount the arc chutes 
one at a time in the following manner: (It will be 
advantageous to begin with the center pole since 
this arc chute hinge pin must be threaded through 
one of the outside pole hinge brackets) . 

(a) Remove the hinge pin from the hinge 
bracket on the bushing support. 

(b) Lift the arc chute into place so that the 
two parts of the hinge bracket are aligned with the 
arc chute in the tilted back position. See Fig. 4. 
Slip the hinge pin into place, and secure with a 
cotter pin on each end. The arc chutes are balanced 
so that they will remain in this position. 

Caution: DO NOT use the molded deflec

tor angles at the top of the arc chutes for lift-
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ing as the seal to the ceramic plate will be 
broken. 

(c) Carefully lower the arc chute to the hori
zontal position while checking the alignment with 
the moving and stationary contacts. The rear arc 
horn clip must make good contact with the rear pro
jection of the upper contact foot. 

(d) Bolt front arc horn to shunt strap of moving 
contact bushing. 

(e) Make final check by operating breaker 
slowly by hand to see that there is no interference 
with movement of the contacts at any point in the 
travel. 

(f) Check the nine pole auxiliary switch con
tacts to see that the fingers are approximately center
ed on the rotor segments for both open and closed 
positions of the breaker. 

(g) The plunger of the single pole cutoff 
switeh, located to the right of the nine pole switch, 
should be fully depressed when the breaker is 
latched closed. 

10. Mount the barrier. When mounting the 
barrier, the lower rear corners of the outside plates 
go to the inside of the breaker frame. Two bolts in 
the lower front corners hold the assembly in place. 

11 .  Prepare levering-in device to move 
breaker into cell. Breakers are shipped with 
levering-in device in the position shown in Fig. 18 
with the arms pointing toward the breaker front. 
Before placing the breaker in the cell, the levering-in 
device roller arms must be pointed to the rear of the 
breaker and slightly downward as shown in Fig. 
17. To put the levers in the position just described, 
place the crank over the shaft extending through 
the right front corner of the mechanism panel. Press 
in on the crank to engage the levering-in device 
coupling and rotate counterclockwise until the arms 
come around to the end of the travel against the 
solid stop. The breaker must be open to engage the 
levering-in device. 

12. Place breaker in test position. Position 
the breaker in the cell and roll it in until it comes up 
against the solid stop. This is the test position. 

13. Engage secondary contacts. Place the 
maintenance closing handle in the secondary con
tact socket and lift up to engage the secondary con
tacts, Figs. 20, and 21. 

14. Operate breaker elec:tric:ally. Close and 
trip the breaker several times electrically from the 
control switch on the front of the cell to check the 
control wiring in the cell. If the operation is satis
factory, the breaker may now be levered into the 
operating position. 
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50-DH-150 &-250 AIR CIRCUIT BREAKERS 

15. Caution: When this breaker is put 

into the cell and moved in beyond the test 
position, the high voltage parts will be ener

gized. I£ the barrier is completely assembled 
on the breaker, personnel will be protected 

from contact with the live parts. I£ however, 

the barrier assembly is left of£ and the breaker 

rolled into the cell, live parts are exposed. The 

breaker should NEVER be rolled into an ener

gized cell structure beyond the test position 

without the barrier assembled in place, and the 

shunt strap bolted to the arc chute connection. 

16. Lever breaker into cell. To move the 
breaker to the operating position, the contacts must 
be open. Place the crank on the levering-in device 
operating shaft, press in to engage the levering-in 
device, and rotate the crank clockwise to the end of 
the travel. At the end of the travel, the handle will 
come back out and the indicator on the breaker 

PART FIVE 

mechanism panel will point to "Operate". The 
breaker must be all the way in for the interlock to 
release to permit the contacts to close. Remove the 
levering-in crank. 

17. Caution: Do not attempt to close this breaker 
by hand against an energized circuit. To insure suf
ficient force and speed, the breaker must be closed 
electrically, from an adequate power source. (See 
NEMA Standard SG-6-213). 

18. Energize the breaker. Close and secure 
the cell door. Close the breaker electrically with the 
control switch on the cell door. 

If a test cabinet is not available for checking the 
breaker electrically before placing it in the cell, it 
can be checked electrically in the test position in the 
cell. Observe the caution of Step 15 above and do 
not go beyond the test position unless the arc chutes 
and barrier are in place. 

ADJUSTMENT 
MECHANISM 

The mechanism of the breaker is adjusted at the 
factory and is designed to give long, trouble free 
performance. Do not make any adjustment unless 
faulty operation is observed. 

Tripping Latch. If a breaker fails to close con
tacts although the moving core of the mechanism 
moves to the closed position, a probable cause is 
failure to reset. Refer to "C", Fig. 6. The gap indi
cated between the tripping latch roller and cam 
is an essential requirement to permit the tripping 
latch to fall into the cam notch. Watch the trigger 
handle {with words "lift to trip"), it should return to 
the horizontal position immediately after breaker has 
been opened. 

If the trigger is prevented from returning to the 
full reset position by the primary latch roller above 
it, the cause may be that tripping latch roller cannot 
drop into cam notch. Remove the barrier from the 
breaker. This gives easy access to the gap. Using the 
hand closing lever, close the breaker part way, trip 
it, and then slowly retrieve the moving core. Note 
whether or not the tripping latch roller drops into 
the cam notch. 

If it is necessary to increase the clearance to get 
!--32 inch gap, loosen the locknut and adjust the 
mechanism stop bolt until the cam to roller clearance 
is within limits. When measuring this, the closing 
latch should be depressed to be sure the tripping 

cam is in its normal position. The stop bolt is acces
sible through the cut-out in the mechanism panel 
next to the shunt trip. See Fig. 7. The hand closing 
lever should be out of the socket during this adjust
ment . 

Cut-Off Switch. Operation of this switch must 
occur at the proper time in the closing stroke. 
The contact must make positively before the end of 
motion of the trip free lever so that the current will 
always be cut off. In the other direction, cut-off must 
not occur too early in the stroke or the mechanism 
might fail to complete its closing stroke. Proper ac
tion will be obtained when the switch plunger has 
from !--32 to lfa inch over travel. In other words be
tween the position where the contacts touch and the 
position with the breaker closed and latched at rest, 
there must be !--32 to Va inch motion of this switch 
plunger. Ordinarily no adjustment is required. The 
resilience provided in the operating arm by the leaf 
spring prevents damage to the switch on the mech
anism over travel. If it should be necessary to 
change the switch contact time, bend the switch 
operating arm to get the proper time. 

Latch Check Switch. The action of this switch 
may be checked as follows. With the breaker open, 
raise the trigger (Lift to Trip) arm to end of the travel. 
Lower it slowly listening for the snap action. Note 
the position of the arm when the switch snaps closed. 
The switch should close its contact when the trigger 
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ADJUSTMENT-------------------------------------------------------

arm is in an interval from 3/s to lfs inch above the 
normal reset position measuring at the shunt frip 
plunger centerline. A convenient method of meas
uring this is to raise and lower the trigger arm by 
pushing with the trip plunger and making pencil 
marks on the plunger rod. If the breaker is out of the 
cell, switch action may be indicated electrically by 
connecting to contacts number 1 and 2 on the sec
ondary plug. !£ switch action must be made earlier or 
later, bend the switch arm near the middle of its 
length. 

Contacts. Each time the breaker is operated, a 
small amount of the contact material is eroded away. 

PART SIX 

In order to maintain proper pressure as the contacts 
erode, it is necessary to readjust the contacts from 

time to time to compensate for wear. The contacts 

are properly adjusted when the over travel at the 

bottom of the outside stationary contact fingers is 
between lfs inch minimum and %2 inch maximum. 

This may be measured through the rectangular open

ing on each side of the finger stop casting. Refer to 

Fig. 24 and Contact Adjustment Paragraph 4 under 

Installation. 

Always tighten all locknuts securely, and then 

recheck measurements. 

MAINTENANCE 
The Westinghouse Type DH circuit breakers are 

designed to have a long life with a minimum of 
maintenance when operating duty is ordinary or 
average. However, with the many types of applica
tions of these breakers, the operating duty will vary 
greatly as to frequency of operation and as to amount 
and power factor of current interrupted. Therefore, 
the frequency of inspection and the amount of 
maintenance for any particular application must be 
chosen with due regard to the kind of duty a breaker 
is performing. The following remarks are intended 
as a general guide. Experience on a particular 
application may show a need for varying the main
tenance practice. 

Breakers which operate only a few times per year 
with light to medium currents being interrupted will 
require only light routine maintenance. This should 
consist of a general inspection and a cleaning of 
deposited dust and dirt, particularly from insulation 
surfaces, and a few exercising operations. When 
making these exercising operations, observe the 
mechanical operations to be sure they are quick, 
snappy, and positive; and that there is no tendency 
of any parts to stick. If there is any stickiness or 
sluggish motion, operate slowly by hand to locate 
the place with high friction. See paragraphs on 
Lubrication. It is recommended that breakers which 
remain closed continuously without any automatic 
operations be given several "exercising" operations 
and a complete inspection once a year. 

With breakers which operate a moderate number 
of times, say 100 to 1,000 times per year, mechanical 
stickiness is unlikely to develop and there will be no 
need for exercising operations. However, on inspec
tions more attention should be paid to cleanliness 
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of the interrupter, especially if there are many fault 
current interruptions. Large current arcs glaze the 
ceramic surfaces inside the arc chutes but leave 
them clean electrically. On the other hand, frequent 
operation at low or medium currents (about 1,000 
amperes or less) tend to cause the accumulation of 
soot and condensed metal on the parts inside the arc 
chute, particularly on the ceramic arc shields near 
the contacts. These deposits may be conducting and 
may have to be removed as explained later under 
Arc Chutes. Breakers which have opened large fault 
currents near the maximum rating, should be in
spected as soon as practical. The condition of the 
contact surfaces and the contact pressure adjust
ment should be checked. Also the interior of the 
arc chutes should be inspected for cleanliness, 
degree of erosion, etc. 

For breakers which operate very frequently, 
more maintenance will be required especially when 
the breaker opens large fault currents as well as 
ordinary load currents. Until experience has been 
acquired on such an application, inspection should 
be scheduled at least every two months or every 
1,000 operations which ever comes sooner. At in
spection, such breakers will need close checking of 
contacts and mechanism for wear and may need 
cleaning in the arc chutes and readjustment of the 
mechanism. 

CONTACTS 
In normal operation the arc will make terminal 

marks all over the contacts and to a lesser extent on 
nearby metal parts. High current arcs will erode 
arc contact material more rapidly, but high current 
arcs move upward very quickly off the contacts. Low 
current arcs move very slowly and their terminals 
may hop around the contacts for several cycles. 
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Hence a breaker which has had many operations at 
low currents may be expected to have numerous 
small burn spots and pock marks all over the metal 
parts supporting the arcing contacts. When inspect
ing arcing contacts, the important condition to be 
observed is the extent of the erosion of the contact 
material. When half of the original l/a inch thickness 
is gone, the contact should be replaced. This is be
cause the remaining Yr 6 inch thickness will be me
chanically weak and might suddenly be broken 
away. 

On high fault current operations there may be oc
casional slight burning on the main contacts. Also 
after many operations, the main contacts will some
times become roughened. A fine flat file should be 
used lightly on the main contact silvers, removing 
only enough to take off the high spots. In other cases, 
the surfaces may become glazed or shiny, and this 
may be corrected by the use of fine sandpaper. A 
moderate amount of pitting on the main contact 
surfaces will not appreciably impair their current 
carrying ability because of the high contact pressure. 

After the contacts have been worn and dressed 
off as above, or replaced, contact adjustment should 
be checked. Refer to the section on Contact Adjust
ment. 

Moving Contact Assembly. The moving con
tact assembly consists of a copper forging to which 
is brazed the main contact silver alloy inlay, with the 
arcing contact hinged to the top. To change this 
contact assembly remove the three bolts which hold 
the contact between the blades. 

The moving arcing contact, springs, and shunt 
may be separated from the main contact forging by 
first removing the 3fs-16 hex head bolt located under 
the arcing contact stop nut. Refer to Fig. 24. One of 
the snap rings and the 5/i s inch diameter arcing con
tact hinge pin are removed. 

If only the main contact is to be replaced, the 
parts are then reassembled in the reverse order. 

To replace the moving arcing contact, the two 
%,-20 hex head bolts are removed at the top of the 
flexible shunt. For the 50-DH-150-E rating, the 3fa 
inch diameter pin at the top of the spring eyebolt is 
driven out. In replacing the new contact, the pin may 
be started through the eyebolt by prying from the op
posite side with a rod of similar diameter to force the 
spring guide down. For the 50-DH-250-E rating, the 
two halves of the arcing contact are slipped off the 
side. If only one half of the contact is changed at a 
time, the spring pressure will be reduced. 

Caution: There is considerable spring pres

sure and the parts will have a tendency to 

fly apart as the spring guide snaps to the 

shoulder on the eye-bolt. Do not remove the 

adjusting nut at the bottom of the spring 
eyebolt. 

The arcing contact assembly is then installed on 
the main contact forging. Make sure all bolts are 
tight, and the snap rings have been replaced on the 
hinge pin. 

Stationary Main Contacts. The stationary 
main contact is made up of four or six individually 
sprung fingers held in the upper bushing contact 
foot for the 1200 ampere and 2000 ampere rating. 
See Figs. 12, 13, and 14. These are removed by 
partially closing the breaker with the maintenance 
closing handle far enough to hold the fingers in 
place. 

Caution: Do not latch breaker. Remove the 

two 5/is-18 hex head bolts from the finger 

stop. The breaker is allowed to open slowly. 

The fingers and their springs may be slipped 

out the side of the contact foot. 

A very thin coat of a graphite grease should be 
placed on the silver plated contact surface between 
the contact fingers and the contact foot before re
placing the fingers. (W) No. 8831-9 is recommended. 

In replacing the fingers, the thin strip of insulation 
must be located between the bottom of the finger 
springs and the contact foot. 

The 1200 ampere rating with four fingers has a 
spring for each finger. The 2000 ampere rating has 
two concentric springs resting on a spring seat for 
each pair of fingers. One side of the spring seat has 
two ridges. In reassembling, the spring seat must be 
placed so that each ridge is parallel to the finger and 
rests on a single finger. 

After the fingers are in place, the finger springs 
are compressed by partially closing the breaker with 
the maintenance closing handle. This will allow the 
finger stop to be bolted in place. 

Stationary Arcing Contacts. These contacts 
are easily replaced by removing the one, or two 
3fs-16 hex head bolts at the top of the contact foot. 
The new contact is then bolted in place. 

ARC CHUTES 
The insulation parts of the arc chute remain in the 

circuit across the contacts at all times. During the 
time that the contacts are open, these insulating 
parts are subjected to the full potential across the 
breaker. Ability to withstand this potential depends 
upon the care given the insulation. 

On general inspections, blow-out the arc chutes 
with dry compressed air by directing the stream up
ward from the contact area and out through each 
of the slots between the arc splitter plates. Also 
direct the dry air stream thoroughly over the arc 
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MAINTENANCE--------------------------------------------------------

shields. These are the ceramic liners in the lower 
end of the chute where the arc is drawn. 

The arc chutes should be inspected each time the 
contacts are inspected. Remove any residue, dirt, 
or arc products with a cloth or by a light sanding. 
Do not use a wire brush or emery cloth for this pur
pose because of the possibility of embedding con
ducting particles in the ceramic material. 

When inspecting an arc chute, look for the follow
ing: 

1. Broken or Cracked Ceramic Parts. Small 
pieces broken from the ceramics, or small cracks 
are not important. But large breaks and particularly 
cracks extending from the inverted V slot in the 
interrupter plates out to the edge of the plate or to 
the top may interfere with top performance of the 
interrupter. Hence if more than one or two broken 
or badly cracked plates are apparent, renewal of the 
ceramic stack is indicated. 

2. Erosion of Ceramics. When an arc strikes 
a ceramic part in the arc chutes, the surface of the 
ceramic will be melted slightly. When solidified again, 
the surface will have a glazed whitish appearance. 
At low and medium current, this effect is very slight. 
However, large current arcs repeated many times 
may boil away appreciable amounts of the ceramic. 
When the width of the slot at its upper or narrow end 
(originally YJ 6  inch) has been eroded to twice its 
original size, (about ljg inch), the ceramic stack 
assembly should be replaced. 

3. Dirt in Arc Chute. In service the arc chute 
assembly will become dirty from three causes. First, 
dust deposited from the air which can readily be 
blown out of the chute with a dry compressed air 
stream. Second, loose soot deposited on the inside 
surfaces of the arc chute in the lower portions near 
the contacts which may be removed by wiping with 
cloths free of grease or metallic particles. Third, 
very tightly adhering deposits from the arc gases on 
the ceramic arc shields near the contacts. These 
deposits from the metal vapors boiled out of the 
contacts and arc horns, may accumulate to a harm
ful amount only in breakers which receive many 
operations at low or medium interrupted currents. 

4. Cleaning Arc Shields. Cleaning methods for 
the first two types of dirt are obvious as mentioned 
above. Particular attention should be paid to any 
dirt on the glass polyester or Redarta surfaces ex
posed to the arc below the ceramic arc shield. Wipe 
clean if possible. If wiping will not remove the dirt, 
clean with sand paper to remove all traces of carbon 
or metallic deposit. On breakers which receive 
thousands of operations at low and medium inter
rupted currents, tightly adhering dirt may accumu-
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late on the ceramic arc shields sufficiently to impair 
proper interrupting performance. This dirt can be 
removed only by rubbing with coarse sand paper 
or other nonconducting abrasive paper. 

The ceramic arc shields may appear dirty and yet 
have sufficient dielectric strength. The following 
insulation test may be used as a guide in determining 
when this complete or major cleaning operation is 
required. The arc chutes should withstand 15 KV, 
60 cycle for one minute between the front and rear 
arc horns. Also the dirty surface of the ceramic near 
the contacts should withstand approximately 10 KV 
per inch when test prods are placed directly on the 
ceramic surface. When test voltage is applied, there 
should be no luminous display in the black deposits. 

OPERATING MECHANISM 
With average conditions, the breaker operating 

mechanism may be expected to operate 5000 times 
or more with only routine inspection and lubrication. 
During inspection, the following points should be 
kept in mind: (1) Remove loose dust and dirt with a 
compressed air stream. (2) Wipe off latch and roller 
surfaces. (3) With maintenance closing lever, move 
mechanism parts slowly closed to point where arc
ing contacts just touch; and then allow contact arms 
to fall slowly to open position, observing any evi
dence of stickiness or excessive friction. (4) Holding 
trigger up, move maintenance closing lever up 
and down slowly. The core should move freely in 
the solenoid, and the linkage system should reset 
positively when the weight of the maintenance 
closing lever is removed slowly. 

Lubrication. In general, lubricants are not in 
wide spread use on circuit breakers. Yet the gains 
from the use of certain choice lubricants only follows 
principles of good mechanical practice. For many 
operating parts, lubricants can be avoided. In cer
tain other parts, the use of special lubricant is de
sirable and beneficial-PROVIDED IT IS DONE 
CAREFULLY. This means applying it in small quan
tities to avoid drippings and accumulation. Experi
ence will dictate the amount required. Those break
ers having only a few operations per year, will per
form best with the moving surfaces of the mechanism 
clean and only a very light film of lubrication. While 
those breakers having many operations per day will 
require more lubrication to prevent excessive wear. 

If any excessive friction or binding is discovered 
on inspection, relieve it either by adding lubricant 
or if necessary by cleaning old dried lubricant from 
the bearing surfaces. In general, the addition of a 
few drops of oil should be sufficient. In a few cases, 
after long service, the accumulation of dried or 
oxidized lubricant may make it necessary to disas-
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semble parts and clean them. Carbon tetrachloride 
is a good solvent for this. 

Apply a small amount of a light oil to the wearing 
surfaces. Use a stable oil with a low rate of oxidation 
and with a low pour point. W emco C is suggested. 
Avoid putting oil on insulating material surfaces. 
Also put no oil on the breaker contacts, the auxiliary 
switch, the puffer diaphragm, nor the rubber bump
ers. Soft petrolatum may be used on the drawout 
connectors both primary and secondary. 

For the closing magnet core use graphite grease 
(W) No. 8831-9. Apply a small quantity all around 
the core when the breaker is in the open position, 
and close and open the breaker several times to work 
in the grease. 

The silver plated contact surfaces on the hinge 
of the moving contact arms should be lubricated with 
graphite grease (W) No. 8831-9. 

When the stationary main contact fingers are 
replaced, the knuckle joint between the fingers and 
the contact foot should have a light film of graphite 
grease (W) No. 8831-9. 

The rollers and pins on the hand trip assembly, 
Item 32 on Fig. 27, should receive a very small 
quantity of a molybdenum lubricant (W) No. 8577-2. 

The levering-in device rollers and shutter rollers 
should also receive molybdenum lubricant (W) No. 
8577-2. The levering-in shaft bearings and worm 
gear should receive (W) Material No. 5435-l .  

Any good grade of grease can be used for the 
breaker wheel bearings. 

In dusty, dirty locations, surplus oil may catch 
and hold grit near bearings and latches and cause 
faster wear. In such locations, it is recommended 
that all oil be omitted, and the steel parts in the 
mechanism be lubricated by rubbing with (W) Mol
kolube Powder, Material No. 8565-3. 

Clearances. After a mechanism has operated 
several thousand times, the following points should 
be checked as part of routine inspection. With the 
breaker open and the mechanism reset, there should 
be �2 to VIs clearance between the tripping latch 
roller and the cam. See Fig. 6C. If readjustment 
is necessary, see explanation under Mechanism Ad
justments. To permit the closing latch to move up to 
its holding position, the shaft at the lower end of the 
non-trip free lever must overtravel the latch surface 
slightly. With the breaker closed, look through the 
slot in the panel with a flashlight at the closing latch 
and shaft; and energize the close coil for one or two 
seconds several times. 

The overtravel should be approximately �2 mini
mum to %2 maximum. With wear in the link holes 
and pins, this overtravel may decrease. Adjustment 
is made with steel shim washers between the magnet 

back plate and the four large magnetic return studs. 
This will change the position of the stationary core 
with respect to the latching points in the mechanism 
frame. 

After about 15,000 operations, replacement of 
some parts may be required. During routine main
tenance, the amount of wear should be observed on 
latch surfaces, rollers, pins and pin holes. If it be
comes impossible to obtain correct adjustments or if 
latches fail to hold, replacements should be con
sidered. 

PUFFER 
The puffer diaphragm is made of long lasting, 

wide temperature range material, and should never 
require replacement unless through accidental 
puncturing. If replacement is necessary, proceed as 
follows. Refer to Figs. 19 and 28. 

1. Remove ground contact. 
2. Remove two 3,4-10 castle nuts from clamping 

plate. The right castle nut will be captive until the 
right hand puffer rod is lowered. 

3. Remove the links to the 9-pole auxiliary switch 
and the operation counter. Remove two drive pins 
from the front of the levering-in device shaft, and 
slip off the indicator collar. 

4. After removing the four 3fa-16 bolts from the 
mechanism front panel, the panel may be swung to 
the side without disturbing any wiring. 

5. Remove the lf2 inch diameter pin between the 
bottom of the right hand puffer rod and the trip free 
lever of the mechanism. The rod will then move 
forward to clear the levering-in gear housing. 

6. Remove twenty 1,4-20 clamping ring screws. 
With the levering-in device arms pointing to the 
rear, two of the screws may be reached through the 
openings in the side frame. 

7. Remove the clamping ring, and the diaphragm 
and clamping plates. 

8. Remove the two bolts which hold the dia
phragm between the clamping plates. 

9. Place the new diaphragm in the same position 
as the one removed, and replace the two bolts and 
locknuts. Do not overtighten so as to crush the 
diaphragm. 

10. Place this assembly in the cavity of the puffer 
casting, and return the clamping ring which may be 
held in place with several screws. 

1 1 .  Replace the two castle nuts, but do not tighten 
until the pin has been replaced in the bottom of the 
right hand puffer rod. 

12. After moderate tightening, secure the two 
castle nuts with cotter pins. Replace the twenty 
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MAINTENANCE--------------------------------------------------------

clamping rings screws being careful to not crush 
the diaphragm. 

13. Replace the cotter pins in the puffer rod pin, 
and return the front panel and links. 

PUFFER NOZZLE 
The puffer nozzle is molded directly to the puffer 

tube. The tube passes through the lower bushing 
foot and into the puffer casting. It can be changed 
by removing the bolt from the clip at the base of the 
tube where it passes through the breaker frame. 
When replacing the tube, be sure the clip is in the 
notch in the tube before tightening the bolt. 

Auxiliary Switch 
The contact fingers and rotor segments of the 

nine pole auxiliary switch may be inspected when 
the breaker main barrier and the insulating angle 
cover on the switch frame are removed. Refer to 
Fig. 29. 

The rotor moves approximately 90 degrees start
ing from a position 221/z degrees below the hori
zontal when the breaker is closed. This is adjusted 
by loosening the 114-20 locknut at the end of the 
operating lever and moving the serrated plate. The 
"V" tip of the stationary contact finger should be 
near the center of the contact segment when that 
stage is closed. Check "a" contacts with the breaker 
closed, and "b" contacts with the breaker open. 

Normal operation is sufficient to keep the contacts 
clean. If the contacts do require cleaning, a very fine 
file should be used; and care taken not to remove 
more material than necessary. 

PART SEVEN 

Any burned segments and contact fingers should 
be replaced. The rotor is removed from the switch by 
loosening the operating lever and removing the end 
plates. The rotor is dismantled by removing the 
1A-20 clamping bolt and end clamp. Refer to 
Fig. 29. 

In reassembling, care must be taken that the in
sulating spacers are placed on the rotor shaft in the 
correct order. The various widths are given in 
Fig. 29 with the %2 and 1 %2 spacers starting at the 
third position and alternating to the end of the rotor. 

INSULATION 

Flame retardent, glass-mat polyester insulating 
materials are used in high voltage air circuit break
ers for bushing ties, barriers, braces, arc chutes and 
similar purposes, where it has been found to be more 
suitable than porcelain, The material used on West
inghouse breakers is Redarta, which has a long 
established record for insulation and mechanical 
dependability. 

Insulation maintenance consists primarily in keep
ing the surfaces of the material clean. This can be 
done by wiping the surfaces with cloths free of 
grease or metallic particles each time the breaker is 
removed from the cell for inspection. 

In case there is any tightly adhering dirt which 
will not come off by wiping, it can be removed with 
Westinghouse solvent No. 1609-1 or -2. 

PARTS IDENTIFICATION 
Detailed parts identification for the breaker are 

shown on the various figures throughout this book. 
Figure 3 shows the major components of the breaker. 
Figures 6 and 27 shows the mechanism linkage. 
Figure 7 shows the various components mounted on 
the mechanism front panel. Figure 25 shows the 
parts for the moving contact assembly, while Fig. 
26 shows the parts for the stationary contact assem
bly. Figure 28 shows the parts in the puffer assembly. 

30 

Renewal Parts. A list of renewal parts recom
mended to be kept in stock will be furnished upon 
request. When ordering renewal parts, always 
specify the part name and style identification from 
the renewal parts data. If this is not available, identi
fy the part by name from a particular figure in this 
instruction book, include the I.B. number. Also, 
always supply full information from the stamped 
nameplate on the front of the breaker along with 
the order. 
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PARTS IDENTIFICATION _____________________________________________ I.�B-• •  32�-2-5��3 

1. Moving Contact Assembly-Com-
plete 

2. Spacing Washers 
3. Operating Rod Upper Pin 
4. Cotter Pins 
5. Left Hand Moving Contact Arm 
6. Hinge Spring Washers 
7. Operating Rod 
8. Adjusting Stud 
9. Rod End 

10. Lockwashers 
1 1. Locknut, Right Hand Thread 
12. Locknut, Left Hand Thread 
13. Moving Arcing Contact Spring, Outer 

50-DH-150 &-250 AIR CIRCUIT BREAKERS 

14. Moving Arcing Contact Spring, 26. Moving Arcing Contact 
Inner 

15. Eyebolt 
16. Upper Spring Guide 
17. Spacer 
18. Arcing Contact Adjusting Nut 
19. Shunt Bolts 
20. Lockwashers 
2 1. Shunt Clip 
22. Arcing Contact Shunt 
23. Lockwasher 
24. Shunt Bolt 
25. Shunt Guide 

27. Truarc Rings 
28. Pin 
29. Moving Main Contact 
30. Nuts 
31. Lockwashers 
32. Main Contact Bolts 
33. Hinge Bolt 
34. Hinge Spacer 
35. Castelated Nut 
36. Cotter Pin 
37. Right Hand Moving Contact Arm 
38. Bushing, Stud, and Lower Foot 

Assembly 

FIG. 25. Type 50-DH-150-E, 1200 Ampere Moving Contact Assembly 
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PARTS IDENTIFICATION------------------------------------------------

1 .  Stationary Contact A ssembly
Complete 

2. Bushing, Stud, and Contact Foot 
Assembly 

3. Lockwasher 

4. Arcing Contact Bolt 
5. Stationary Arcing Contact 
6. Finger Stop Casting 
7. Lockwashers 
8. Bolts 

9. Stationary Main Contact Fingers 
10. Main Contact Finger Springs 
1 1 .  Spring Insulating Strip 

FIG. 26. Type 50-DH-150-E, 1200 Ampere Stationary Contact Assembly 
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PARTS IDENTIPICATION ________________________ ������������.B�·�32�-�����3 
50-DH-150 &-250 AIR CIRCUIT BREAKERS 

1. Mechanism Frame 
2. Solenoid Back Plate 
3. Back Plate Bolts 
4. Bolt Locking Clips 
5. Back Plate Shim Washer 
6. Core Guide Tube 
7. Solenoid Coil 
8. Moving Core 
9. Stationary Core 

10. Stationary Core Shim Washer 
1 1 . Stationary Core Bolts 
1 2. Lockwashers 
13. Closing Link Pin 
14. Pin Bracket 
15. Closing Link 
16. Trip Free Lever 
17. Contact Position Indicator 
18. Indicator Bolt 
1 9. Latching Pin 
20. Operating Arm for Cutoff Switch 

2 1 .  Operating Arm Screws 
22. Link Assembly 

22A. Spacers for Closing Link 
22B. Lower Trip Free Links 
22C. Cam Links 
220. Washers 
22E. Pin Joining Upper and Lower 

Trip Free Links 
22F. Pin Joining Cam and Cam Link 
22G. Tripping Cam 
22H. Upper Trip Free Link 
22!. Cam Stop Rollers 

23. Pin for Upper Trip Free Link 
24. Rubber Stop Bumpers 
25. Closing Latch 
26. Retrieving Spring 
27. Non-Trip Free Lever 
28. Washers 
29. Bushing 
30. Operating Center Pin 

FIG. 27. Mechanism Assembly 

3 1 .  Mechanism Stop Bolt and Locknut 
32. Hand Trip Assembly 

32A. Bracket 
32B. Bracket Locating Bolt and Lock

washer 
32C. Bracket Mounting Bolts and 

Lockwashers 
320. Trigger and Roller Lever Pins 
32E. Trigger Roller Pin 
32F. Trigger Roller 
32G. Roller Lever 
32H. Truarc Rings 
321. Roller Lever Spring 
32J. Trigger Spring 
32K. Cam Roller Pin 
321. Trigger Spring Guide 
32M. Cam Roller 
32N. Trigger 
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PARTS IDENTIFICATION------------------------------------------------

1 .  Puffer Assembly Complete 
2. Puffer Casting 

7. Clamping:Ring 
8. Clamping Ring Screws 

13. Diaphragm Center Clamp Nuts 
14. Diaphragm Center Clamp Bolts 

3. Rear Clamping Plate, Steel 9. Puffer Tubes and Nozzles 1 5. Puffer Rod Castelated Nuts 
4. Gasket Plate 10. Spring Stop Pins 1 6. Cotter Pins 
5. Diaphragm 1 1 . Washers 1 7. Puffer Rod Pins 
6. Front Clamping Plate 12.  Puffer and Accelerating Springs 18. Puffer Rod, Long, Right Hand 

34 

END V I EW 
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FIG. 28. Puffer Assembly 
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1 9. Puffer Rod, Short, Left Hand 

10 II 12 

ROTOR ASSEMBLY 

1. Operating Lever 
2. Collar 
3. Insulating Barrier 
4. Spacer, 5/a2 wide 
5. Spacer, 1 %2 Wide 
6. Spacer, 1fa2 Wide 
7. Spacer, 1 5fa2 Wide 
8. Segment, Long, "a" 
9. Segment, Short, "b" 

10. Segment, Short, "a" 
1 1 . End Clamp 
12. Clamping Bolt 

FIG. 29. Auxiliary Switch Details 
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R AT I O N 
HEADQUARTERS: 3 GATEWAY CENTER, P. 0. BOX 2278, PITTSBURGH 30, PA. 

APPARATUS SALES OFFICES 
ABILENE, TEXAS, 230 Firat Nat'! Bank Bldg., No. 4th & Cypreas Sts. 

*AKRON 8, OHIO, 106 South Main St. 
ALBANY, GA., P.O. Box 74 
ALBANY 5, N. Y., 19 Railroad Ave. 
ALBUQUERQUE, N. MEX., 1115V=�_ Central Ave., N. E., Boz 157 
ALLENTOWN, PA., 739 Hamilton 51. 
AMARILLO, TEXAS, 301 Polk St. 
APPLETON, WIS., 1305 N. Division St., P.O. Box 206 
ARCADIA, CALIF., 129 So. Fuat Ave. 
ASHEVILLE, N. C., Boz 8094, Grace Sta. 

*ATLANTA 2, GA., 1299 Northside Drive, N. W. 
AUGUSTA, MAINE, 9 Bowman St. 
AURORA, ILL., 901 Main St. 

*BALTIMORE 2, MD •• 501 St. Paul Pl. 
BATON ROUGE 2, LA., 3875 Florida Ave., P.O. Box 2883 

*BEAUMONTL.'!"EXAS, 1103 American Nat'! Bank Bldg. 
BELL GARD&'IS, CALIF., 6541 Eastern Ave. 

*BIRMINGHAM 3, ALA., 1407 Comer Bldg. 
BLUEFIELD, W. VA., 704 Bland St. 
BOISE, IDAHO, 318 Capitol Blvd., P.O. Boz 1518 

*BOSTON 10, MASS. 10 Hio;rh St. 
BRIDGEPORT 10, CONN., 540 Grant St. 

*BUFFALO 3, N. Y., Ellicott Square Bldq. 
*BUTTE, MONT., 1 East Broadway 

CANTON 2, OHIO, 120 W. Tuscarawas St. 
CEDAR RAPIDS, IOWA, 512 Dows Bldg., 210 2nd St., S.E., P.O. Box 1828 
CHARLESTON, S. C., P.O. Box 303 
CHARLESTON 1, W. VA., 179 Summers St., P.O. Box 911 

*CHARLOTTE 1, N. C., P.O. Box 1399, 2001 W. Morehead St. (as oi B/25/58) 
*CHATTANOOGA 2, TENN., 928 Volunteer State Life Bldg. 
*CHICAGO 54, ILL., Merchandise Mart Plaza, P.O. Boz 3426 
*CINCINNATI 2, OHIO Gwynne Bldq. *CLEVELAND 13, OHIO, 908 ffiuminating Bldg., 55 Public Square 

COLUMBIA.! S. C., 301 Security Federal Bldq., P.O. Boz 5283 
*COLUMBUl) 15, OHIO, 262 N. 4th St. 
COMPTON, CALIF. 18020 S. Santa Fe Ave. 
CORPUS CHRISTI, TEXAS, 205 N. Chaparral St. 

*DALLAS 1, TEXAS, 1232 Fidelity Union Life Bldg., 1511 Bryan St. 
*DAVENPORT, IOWA., 1531 W. River St. 

DAYTON 2, OHIO, 32 North Main St. 
*DENVER, COLO., 55 W. 5th Ave. 
*DES MOINES 17, IOWA, 2515 Dean Ave. 
*DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Boz 502 
*DULUTH 2, MINN., 408 Bradley Bldq., 10 East Superior ,St. 
*EL PASO� T!:XAS, 611 Electric Bldg., 215 N. Stanton St.' 

EMERYVn.41' 8, CALIF., 5815 Peladeau St. ERIE 2, PA;c. 1003 State St., 1112 Baldwin Bldq. 
EUGENE, uRE., 1345 Olive St. 
EVANSVILLE 7, IND., 1251 Diamond St. 
FAIRMONT, W. VA., lOth and Be!Uine Sts., P.O. Boz 1147 
FERGUS FALLS, MINN., 101 11.. W. Lincoln Ave. 
FLINT, MICH., 508 Church St. 
FORT WAYNE 2, IND., 124 Washington St. FT. WORTH 2, TEXAS, 1205 Electric Bldg. 

*FRESNO 1, CALIF., 2608 California Ave. 
*GRAND RAPIDS 2, MICH., 148 Monroe Ave., N.W. 

GREENSBORO, N. C., 707 Guilford Bldg. 
GREENVILLE, S. C., 135 S. Main St., P.O. Boz 1559 
HAGERSTOWN, MD., 5 Public Square 
HAMMOND, IND., 6355 Indianapolis Blvd. 

*HARTFORD 3, CONN., 119 Ann St. 
*HOUSTON 2, TEXAS, 507 Dallas Ave. 
*HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box 1150 

HUNTSVILLE, ALA., P.O. Box 42, 112 S. Washinqton St. 
*INDlANAPOUS 7, IND., 1560 Stadium Drive 
*JACKSON, MICH., 120 West Michiqan Ave. 

JACKSON MISS., 607 Electric Bldq., P.O. Box 2168 
*JACKSON'vliLE 6, FLA., 1520 Prudential BuUdinq, 841 Miami Rd. 

JOHNSON CITY, N. Y., 419 Grand Ave. 
JOHNSTOWN, PA., Wallace Bldq., 406 Main St. 

*KANSAS CITY 6, MO., 101 W. Eleventh St. 
KINGSPORT, TENN., 145 Commerce St. 
KNOXVILLE 8, TENN., 605 Burwell Bldg. 

LAKE CHARLES, LA., Gayle Bldg., P.O. Box 1336 
UNCOLN 8, NEBR., 414 Federal Securities Bldq. 
LITTLE ROCK, ARK., 103 W. Capitol St., 707 Boyle Bldg. 

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

MADISON 3, WIS., 110 N. Thornton Ave. 
MEDFORD, ORE., 1233 Court St., P.O. Box 1308 

*MEMPHIS 3, TENN., 825 Exchange Bldg. 
MIAMA 32, FLA., 532 Ingraham Bldg. 

*MILWAUKEE 2, WIS., 538 N. Broadway 
*MINNEAPOUS 13, MINN., 2303 Kennedy St., N.E. 

MOBILE, ALA., 1511 Merchants Nat'! Bank Bldg. 
NASHVILLE, TENN., Suite 316, 1717 West End Bldg. 

*NEWARK 2, N. J., 1180 Raymond Blvd. 
*NEW ORLEANS 12, LA., 1226 Whitney Bldg. 
*NEW YORK 5, N. Y., 40 Wall St. 

NIAGARA FALLS, N. Y., 253 Second St. 
*NORFOLK 10, VA., 915 W. 21st St. 
*OKLAHOMA CITY 2, OKLA.,-120 N. Robinson St. 

OLEAN, N. Y., Exchange Nat'! Bank Bldg .. 201 N. Union St. 
*OMAHA 2, NEBR., 117 North Thirteenth St. 

PEORIA 3, ILL., 2800 N. Adams St. 
*PHILADELPHIA 4, PA., 3001 Walnut St. 
*PHOENIX, ARIZ., 1102 N. 21st Ave., P.O. Box 6021 
*PITTSBURGH 30, PA., 306 4!h Ave.1 P.O. Box 1017 
*PORTLAND 4, ORE., 309 S. W. Sixtn Ave. · 

PROVIDENCE 3, R. I., 51 Empire St. 
RALEIGH, N. C., 315 Superior Bldg., P.O. Box 2146 
READING, PA., 34 N. 4th St., P.O. Box 1342 
RIALTO CALIF., 430 West Foothill Blvd. 

*RICHMOND 21, VA., 4000 West Broad St. 
*ROANOKE, VA., 303 1st St., S.W. 

ROCHESTER 11, N. Y., 1 McKee Rd. 
*ROCKFORD, ILL., 2121-15th St. 

RUTLAND, VT., 98 Merchants Row 
SACRAMENTO 14, CALIF., 1720-14th St. 
SAGINAW, MICH., 11 Jarvis-Yawkey Court 

*ST. LOUIS 1, MO., 411 North Seventh St. 
*SALT LAKE CITY !,._UTAH, 235 W. South Temple St. 

SAN ANTONIO 5, -n;XAS, 201 N. St. Mary's St. 
*SAN DIEGO 1, CALIF., 525 "E" St. 
*SAN FRANCISCO 8, CALIF., 410 Bush St. 

SAVANNAH, GA:�. 204 Realty Bldg., P.O. Box 2008 
*SEATTLE 4, WASH., 3451 East Marginal Way 

SHREVEPORT, LA., 623 Johnson Bldg., P.O. Box 1661 
*SIOUX CITY 2, IOWA., 1005 Dace St., P.O. Box 1647 

SOUTH BEND 4, IND., 216 East Wayne St. 
*SPOKANE 1, WASH., North 1023 Monroe St. 

SPRINGFIELD, ILL., 607 E. Adams St., P.O. Box 37 
*SPRINGFIELD 1, MASS;o_ 160 Tapley St., Box 161 

SUNNYVALE, CAUF. , Hendy Avenue 
*SYRACUSE, N. Y., 4028 New Court Rd., East Syracuse 

TACOMA 2, WASH,._1325 S. Tacoma Way (as ol 9/l/58) 
TAMPA, FLA., 4062 Henderson Blvd., P.O. Box 10597 

*TOLEDO 4, OHIO, 245 Summit St. 
TUCSON, ARIZ., 2020 E. 13th Street 

*TULSA 3, OKLA., Enterprise Bldg. 
*UTICA 2, N. Y., 255 N. Genesee St. 

VAN lTUYS, CALIF., 15217 Burbank Blvd. 
*WASHINGTON 6, D. C., 1625 K St .• N.W. 

WATERLOO, IOWA, 300 West 3rd St. 
WATERTOWN, N. Y., 32 The Arcade 
WHEELING, W. VA., Nat'! Bank of W .. Va., P.O. Box 329 
WICHITA 16, KANSAS, 2938 So. Minneapolis Ave., P.O. Box 967 

*WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St. 
WINSTON-SALEM, N. C., P.O. Box 5463, Ardmore Station 
WORCESTER 8, MASS., 507 Main St. 
YORK, PA., 153 East Market St. 

*YOUNGSTOWN 3, OHIO, 25 E. Boardman St. 

MANUFACTURING AND REPAIR DEPARTMENT OFFICES 
ATLANTA 2, GA., 1250 Chattahoochee Ave., N.W. 
AUGUSTA, MAINE, 9 Bowman St., P.O. Boz 667 
BALTIMORE 24, MD., 4015 Foster Ave. 
BATON ROUGE 2, LA., 555 Choctaw Drive, P.O. Box 1150 
BIRMINGHAM 5, ALA., 3401 Third Ave., S. 
BOSTON 27, MASS0235 Old Colony Ave. (So. Boston) 
BRIDGEPORT 10, C NN., 540 Grant St. 
BUFFALO 10, N. Y., 1 132 Seneca St. 
CHARLOTTE 5, N. C., 920 Potters lid. 
CHICAGO 32, ILL., 3900 W. 41st St. 
CINCINNATI 37, OHIO, 1050 Laidlaw Ave. 
CLEVELAND 11, OHIO, 4600 W. 160th St. 
DENVER 23 COLO., 200 Rio Grande Blvd. 
DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502 
DULUTH 8, MINN., 9320 Grand Ave. 
EMERYVILLE 8, CALIF., 5840 Landregan St. 
FAIRMON'!:! W. V!:t_l.?!h and Be!Uine Sts., P.O. Box 1147 
FORT W01:1TH 7, l£A&�, 100 Rupert St. 
GLASSPORT, PA., 1000 Ohio Ave. (as of December 1958) 
HILLSIDE 5, N. J., 1441 Chestnut Ave. 
HOUSTON 20 TEXAS 5730 Clinton Dr. 
HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Boz 1 150 

INDIANAPOLIS 25, IND., 551 West Merrill St. 
JOHNSTOWN, PA., 107 Station St. 
KANSAS CITY 20, MO., 4140 Front St. 
LOS ANGELES, CALIF., 18020 S. Santa Fe Ave. (Compton) 
MILWAUKEE 9, WIS., 1500 W. Cornell St. 
MINNEAPOUS 13, MINN., 2303 Kennedy St., N. E. 
PHILADELPHIA 4, PA., 3001 Walnut St. 
PHILADELPHIA 34, PA., Erie Ave. & D St. 
PITTSBURGH 8, PA., 543 N. Lanq Ave. 
PORTLAND 17, ORE .• 614 N. Tillamook St. 
PROVIDENCE 9, R. I., 127 Hartford Ave. 
ST. LOUIS 10, MO., 1601 S. Vandeventer Ave. 
SALT LAKE CITY 1, UTAH, 235 W. South Temple St. 
SEATTLE 4, WASH., 3451 East Marginal Way 
SPRINGFIELD 9, MASS. 160 Tapley St. 
SUNNYVALE, CALIF. (Sunnyvale Plant), Hendy Ave. 
SYRACUSE, N. Y., 4028 New Court Rd., East Syracuse 
UTICA 1, N. Y., 113 N. Genesee St., P.O. Box 270 

Truck Route SA, Yorkville (as of October 1958) 
WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 

DISTRICT ENGINEERING AND SERVICE DEPARTMENT OFFICES 

BALTIMORE 3, MD., Friendship International A!rport, P.O. Boz 746 
EAST PITTSBURGH, PA., (Headquarters) Braddock Ave. 
PHILADELPHIA, Crum Lynne, PA., Box 68 

MB 178f·K ALOC 

* Addreases for District Engineering and Service Department OHices not listed 
here are the same as above App�ratua Sales Offices when marked with 
an asterisk. 
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I .B. 32-251-lA 
AIR CIRCUIT BREAKER 

DESCRIPTION 

FIG. I. Type 50-DH-75 Breaker 
Completely Assembled 

The Type 50-DH-75 air circuit breaker is a 3-pole, 
1200 ampere, electrically operated, horizontal draw
out unit for metal clad switchgear. The breaker is 
designed to operate on a-c circuits of 2300 to 4160 
volts nominal, and 4760 volts maximum. The inter
rupting rating is 75,000 KVA in the 4160 volt range, 
and 50,000 KVA at 2300 volts. This corresponds 
to lOAOO amperes interrupting rating at 4160 volts, 
and 12,500 amperes at 2300 volts. For other rating 
information refer to the Westinghouse Descriptive 
Bulletin 32-251. 

Figure l shows a Type 50-DH-75 breaker com
pletely assembled. Figure 2 shows the same breaker 
with the front barrier and the center pole shield 
removed; and one arc chute tilted back. This also 
shows the combined arrangement of the blowout 
magnet and the arc chute, the contacts, the insulated 
operating rods, and the solenoid operating mechan
ism. These parts are supported on the chassis having 
flanged wheels for guiding it into the metal-clad 
cell. At the front of the chassis is the levering-in
device for engaging the breaker into and out of the 
cell. The levering-in device is also interlocked with 
the solenoid mechanism to prevent the breaker being 
placed into or out of the cell with the breaker con
tacts in the closed position. The chassis also contains 
the secondary control cable contacts, auxiliary 
switch, puffer assembly, and shunt trip assembly for 
the standard breaker. Special breakers may include 
undervoltage and current transformer tripping 
devices. 

The center pole insulating shield is slipped into 
place and the dead front barrier is placed on the 
breaker before it is rolled into the celL The front 
barrier is of one-eighth inch steel to form a grounded 
barrier between the personnel and the live parts of 
the breaker when placed in the cell cubicle. 

RECEIVING HANDLING AND STORING 
RECEIVING 

All Type 50-DH-75 breakers are given oper
ating tests at the factory, after which they are care
fully inspected and prepared for shipment by 
shippers experienced in the proper handling and 
packing of the electrical equipment. The breaker is 
shipped in a single crate as a completely assembled 
package including the required number of manual 
operating handles as required by the order. The 

center insulating barrier is removed from the center 
pole to facilitate packing. After unpacking, the 
barrier should be placed over the center pole arc 
chute until it rests on the pole unit base. After the 
equipment has been unpacked, make a careful 
inspection for any damage which may have occured 
in transit. If the apparatus has been damaged, file a 
claim immediately with the carrier and notify the 
nearest Westinghouse Sales Office. 
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RECEIVING, HANDLING AND STORING-------------------
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FIG. 2. Type 50-DH-75 Breaker with Front Barrier and Center Pole Barrier Removed 
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RECEIVING, HANDLING AND STORING ------------�-----..;;.;I ·;.;;;;B.;... �32;;..;-2;;;5;;.1-�lA 
AIR CIRCUIT BREAKER 

HANDLING 
Remove the crating and packing carefully to 

avoid damage from rough handling of crow bars or 
other tools. Use a nail puller for the uncrating but 
first remove the lfz inch bolt which fastens both sides 
of the breaker to the crate cross members. Care must 
be used in handling the assembly since the arc 
chute splitter plates are made of ceramic material 
which may break with rough handling. 

The base of the crate may be used as a skid for 
moving the breaker, or the breaker may be lifted 
with slings placed under the crate. If the breaker is 
to be lifted with slings, move it while it is still crated. 
After the breaker is unpacked, the breaker may be 
moved about on its own wheels. 

If it is necessary to lift the breaker after it is un
crated, four lifting holes are provided in the frame 
for this purpose. Use a spreader to prevent the cable 
from distorting the pole unit channel bases. 

The approximate weight of a complete three pole 
breaker is 500 pounds. The arc chutes each weigh 
40 pounds, the front steel barrier weighs 30 pounds, 

and the breaker without the arc chutes and barrier 
weighs approximately 350 pounds. 

STORING 
Since the breaker is shipped completely assem

bled, it should be stored in a dry place, sufficiently 
warm to prevent condensation and absorption of 
moisture. The assembly should be protected from 
the accumulation of dust by placing a protective 
covering of paper or other sheltering material to 
properly protect the insulating surfaces. Before plac
ing the stored units in service, a careful check 
should be made of the cleanliness of the insulating 
surfaces, and any foreign materials that may have 
accumulated in the arc chute proper should be re
moved. Stored units subjected to abnormal condi
tions should pass a potential test of approximately 
15,000 volts for one minute between live parts and 
ground. 

Store all components for this breaker in a clean 
dry place. During the storage period, keep them in 
a sufficiently warm atmosphere to prevent moisture 
condensation. 

INSTALLATION 
INSTALLATION 

With the exception of the center pole shield, this 
breaker is shipped completely assembled and ad
justed. No adjustment should be required and none 
should be made unless it appears necessary to do so. 

Caution: Severe injury may be sustained if 
any part of the body is struck by the contact 
arms since they move very rapidly on the open
ing stroke. Personnel working about the breaker 
should stay clear of the space in which the con
tact arms move while the breaker is closed or is 
being closed. If the breaker has been closed by 
hand, always remove the hand closing lever 
before tripping the breaker. 

The following sequence of operations should be 
performed in preparing the breaker for use: 

I .  After the breaker is unpacked and the shipping 
ties and braces removed, disconnect the front arc 
horn bolt and tilt each arc chute back as shown in 
Figure 2. Then close the breaker carefully by hand 
using the hand closing lever. Make certain that all 
parts are functioning properly and that there is no 
binding or excessive friction. As the contacts touch 
near the end of the closing stroke, the force neces
sary to close the breaker increases rapidly. 

2. With the breaker in the closed position, check 
the contacts to make certain that the adjustments 
have not been disturbed. The main contact over
travel should not be less than the lfs inch as illus
trated in Figure 3B. Trip the breaker, and close it 
again by hand until the arcing contacts just touch. 
The main contact surfaces should be separated by 
3fs plus or minus 1h2 as illustrated in Figure 3A. If 
adjustments are required, they should be made as 
described in Figure 3. 

A light film of grease is applied to both the arcing 
and main contacts before the breaker is operated at 
the factory. This film is normally removed before 
shipment. Before the breaker is placed in service, 
inspect all contacts to see that they are dry and free 
of any oil or grease. 

3. Before placing the breaker in service, play a 
stream of dry compressed air through the arc chutes 
from each end to remove any dust or foreign matter. 
Then examine the arc chutes to make certain that 
the vents end slots are open and free from foreign 
material. 

4. Return the arc chute to the normal position, 
connect the copper strap connection at the front 
tightly. Next replace the center pole insulating 
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INSTALLATION--------------------------------------------------------

S T AT I O N A RY A R C I N G CON TACT 

MO V I N G A R C I N G U P P E R  CON T A C T  F O O T  

CON TACT 
M A l N CON TACT 

F I N G E R S  

CONTACT 

STOP 

NU T 

A R C I N G CON T ACT 

SHUN T 

A R C I N G CON TACT 

SP R I N GS-----

MO V I N G 

CON T ACT ARM 

MOV I N G MA I N  

A D J U S T  TO TH I S  

D I M E N S I ON BY 

TU RN I N G CON TACT 

STOP NU T 

F I G .  3 A  

PU F F E R 

PU SH 

CO N TA C T  

AD J U S T I N G 

O P E R AT I N G SH A F T  

��r-��-- A D J U S T  T O  TH I S  

D I M E N S I ON BY 

TU RN I N G CON T A C T  

A D J U ST I N G NU T 

F I N G E R  

�""i'tll't-- L O W E R  CON TACT 

FOOT 

L E V E R  

F I G .  3 B 

FIG. 3. Pole Unit Assembly 

barrier, and then the front steel barrier if it has 
been removed. 

5. Make a final check by operating the breaker 
slowly by hand to see that there is no interference in 
the free movement of the moving contact. 

6. The breaker is now ready to be operated 
electrically. Each breaker should be closed and 
tripped electrically several times before being con
nected to the high voltage. These operations may 
be made at the test position in the cell or by other 
test facilities that may be available. The hand closing 
lever must always be removed from the socket before 
operating the breaker electrically. If the electrical 
operation is fast and positive on the closing and 
opening operations, the breaker is now ready to be 
levered-in to the operating position. 

6 

Caution: Do not attempt to close the breaker 

by hand against an energized circuit. To insure 

sufficient closing force and speed, the breaker 

should be closed electrically from an adequate 

power source. See NEMA Standard SG 4-510. 
When the breaker is placed into the cell and 

moved beyond the test position, the high voltage 
parts of the breaker will be energized. The front 
steel barrier should always be assembled on the 
breaker, for then personnel will be protected from 
contacting the live parts. The breaker should never 
be placed into an energized cell structure beyond 
the test position without first having the breaker 
completely assembled with the arc chutes, the center 
phase insulating barrier, and the front steel barrier. 
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I.B. 32-251-lA 
AIR C IRCUIT BREAKER 

OPERATION 
Before operating the circuit breaker, it is import

ant to become familiar with the structure and func
tion of the various parts. The following paragraphs 
describe the operation of the breaker. 

The general arrangement of the breaker parts is 
shown in Figures 3 and 4. The solenoid coil is 
arranged to exert an upward force on the mechan
ically trip-free linkage. This linkage, in turn, exerts 
an upward force on the pole unit operating rods 
which move to close the breaker. The moving 
contact arms contain the main contacts and arcing 
contacts. On opening, main contacts first separate 

apart followed after a short travel, by the opening of 
the arc contacts. On closing, they touch in the 
reverse order. The arc contacts touch first followed 
by the closing of the main contacts. At the terminal 
ends of the bushing are clusters of finger contacts 
for engaging the power circuit contacts in the cell. 
Located directly above the arcing contacts are the 
arc chute assemblies. 

The breaker is tripped manually by pushing the 
"Push To Trip" button at the front of the breaker 
mechanism, or tripped electrically by energizing 
the trip coil with the control source of power. 

OPERATING MECHANISM 
The operating mechanism with its trip-free linkage 

is shown in Figure 4. The vertical lift action of the 
closing solenoid core is transmitted to the pole unit 
push rods through a system of links directly con
nected to the solenoid. The lever system consists of 
four major links; the first link, the second link, the 
third link, and the closing lever. These members are 
arranged as shown in the Figure 4 and are held to 
form a rigid member by the tension link and the 
cam. The cam is held in the fixed position by the 
tripping latch. 

When the closing solenoid is energized, it pushes 
on the junction of the first and second toggle links 
causing the closing lever to rotate about its fixed 
center. The closing lever then exerts an upward 
force on the push rods through the moving contacts 
to close the breaker. The breaker is then held in this 
position by the tripping latch and the pawl. 

The breaker is tripped electrically or manually 
by rotating thetripping bar which disengages the 
primary latch. This allows the roller latch assembly 
to release the tripping latch which in turn releases 
the tripping cam so that it is free to rotate. Without 
the restraining force of the cam and the tension 
link, the major links 2 and 3 collapse under the 
combined pushing force of the contact springs, and 
the accelerating springs which are assembled over 
the puffer push rods. Included in the operating 
mechanism is the position indicator. It gives a direct 
visual indication that the breaker contacts are either 
in the open or closed position. 

PUFFER ASSEMBLY 

Direct! y behind the mechanism is a puffer arrange
ment that supplies a jet of air to each set of contacts 
through an insulating tube and nozzle. Since the 
blowout force of small currents is very light, the jet 
of air is released at the instant the breaker is tripped. 
The arrangement is illustrated in Figure 5, and 
should require no maintenance. The diaphragm is 
connected to the operating mechanism through the 
two operating rods, which also contain accelerating 
springs that help accelerate the contacts to the open 
position. To remove the puffer tube and nozzle, the 
set screw should first be loosened and the nozzle 
tube may then be drawn from the top side of the 
breaker. The diaphram is made of long lasting 
wide temperature range material and should never 
require replacement unless through accidental 
puncturing. If replacement is necessary, remove the 
clamping ring and the bolted clamp plate. Add the 
new diaphragm in a relaxed position without 
gasket cement, then tighten the bolts around the 
clamp uniformly with moderate uniform pressure. 

MECHANISM MOUNTING PLATE 

The mechanism mounting plate is located be
tween the truck side frames. On it are mounted the 
operating mechanism, closing solenoid, and the 
following auxiliary devices included as standard on 
all breakers: 
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OPERATING MECHANISM------------------------------------------------
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FIG. 4 .  Solenoid Operating Mechanism 
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OPERATING MECHANISM -----------------���--��·B2;·:..,:3�2-�25�1�-1�A 
AIR CIRCUIT BREAKER 

B A S E  

L O C K N U T  

L E V E R  

P U F F E R  C A S T I N G 

O P E RA T I N G R O D  

C L AMP I N G R I N G 

BO L T  

FIG. 5 .  Puffer Assembly 

Shunt Trip Magnet. This device is used to trip 
the breaker electrically. It may be equipped with a 
coil for direct current or alternating current or 
capacitor tripping power source. 

Cut-Off Switch. This switch controls the power 
to the closing solenoid which is cut off after the 
breaker reaches the closed position. 

Latch Check Switch. The latch check switch 
is mounted directly above the shunt trip assembly. 
It is connected to the secondary contact block, in 
accordance with the wiring diagram supplied with 
the apparatus .  If the breaker is used for automatic 
reclosing duty, it is necessary to arrange the electri
cal control so that the closing circuit will not be 
established until the breaker has completely re-set 
after the tripping operation. This sequence is con
trolled by the latch check switch. The switch remains 
closed at all times except from the instant the primary 
latch is tripped and until the linkage has completely 

reset. During this short period of time, the latch 
check switch circuit is open and prevents the closing 
circuit from being established. 

Operation Counter. This counter records each 
operation of the breaker. 

The following devices may also be mounted on 
the breaker as specified by the Customer's require
ments: 

Undervoltage Trip Attachment. The device 
is illustrated in Figure 5.1, and it is located at the 
right side of the closing mechanism mounting plate 
This is a magnetically held device which when de
energized will trip the breaker using the force stored 
in a spring during the breaker's previous opening 
stroke. For instantaneous release, the holding mag
net coil may be directly connected to a d-e control 
source, or it may be supplied with a low voltage 
d-e obtained from an a-c control voltage through a 
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OPERATING MECHANISM------------------------------------------------
small transformer and rectox assembly mounted in 
the cell structure. For time delay release on tripping, 
an undervoltage time delay attachment Figure 5.2, 
is mounted on the undervoltage trip assembly. This 
is an air dash-pot device, and the controlled flow of 
air through a needle valve gives the required time 
delay. The attachment does not have a quick reset 
feature, and therefore, approximately 1 minute 
should be allowed between operations to permit 
complete resetting. 

COVER 
�O D  

FIG. 5.1 .  Undervoltage Trip Unit 

3 4 ° 
STROK E F O R  
S E COND ARY 
CONTACTS 

40 ° 
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() 

tf 
t;:::::l...,...C.:;;r'fi"'- S E CO N D A RY CON TACT 

SO CK E T  

TR I P  LEVER 
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ADJUSTMENT SCREW 

SPRING 

FIG. 5.2. Undervoltage Time Delay 

Three Coil Trip Attachment. The three coil 
current trip attachment, when supplied, mounts at 
the rear of the mechanism mounting plate and is used 
in addition to the shunt trip magnet. It is designed to 
accommodate three instantaneous current trans
former trip assemblies. The calibration on each of 
the current trip coils is engraved with the values of 
current required to trip the breaker. 
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FIG. 6. Breaker Assembly Outline 
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OPERATING MECHANISM-------=----------------------------------��-�8�· �32�-�25�1�-l�A 
AIR C IRCUIT BREAKER 

ARC CHUTE 
The arc chute on the 50-DH-75 air circuit 

breaker consists of a blowout magnet and coil 
assembly, two side plates of insulating refractory 
material, and two arc horns all housed in a 
rectangular Micarta ® jacket illustrated in Figure 7.  
The arc chute is hinged to the pole unit, and when 
it is in the normal position, its lower end completely 
surrounds the contact structure. 

The blowout magnet and coil assembly with its 
arc horns is located in the center of the arc chute. 
To either side of the blowout magnet and coil 
assembly are the main ceramic interrupter stacks. 
These stacks are made of zircon refractory material 
with an inverted V shape slot molded into them. The 
slots in the plates are off-set so that when the plates 
are stacked with the slots alternating from one side 
to the other, the arc must take a wavy path as it 
moves up into the arc chute, thus increasing the 
length of the arc. 

Inside the front and rear of the arc chute are the 
two metallic arc horns to which the arc transfers 
from the arc contacts. The front arc horn is con
nected electrically to the moving contact, and the 
rear arc horn to the stationary contact assembly. 

Directly below the blowout magnet and coil 
assembly is the transfer stack. The purpose of the 
transfer stack is to interrupt the small part of the arc 
between the center arc horns, thus inserting the 
blowout coil in the circuit. 

The action of the breaker in interrupting an arc 
is also shown in Figure 6. When the arcing contacts 
separate, the arc is drawn between them as indi
cated by position l .  The arc expands rapidly from 
this position under the influence of magnetic forces 
and the thermal effects of the air currents. This 
causes the arc to pass through the transfer stacks 
where the short portion between the center arc 
horns is interrupted putting the blowout coil in 
series with the arc. 

When current starts to flow in the blowout coil, 
the magnetic field is established and the arc is 
driven very rapidly up into the slots of the refractory 
plates . Successive positions of the arc are also 
shown in the figure. As the arc moves to the closed 
ends of the slots it is restricted, lengthened, cooled, 
and subject to a strong magnetically induced blast 
of gas. All of these actions result in rapid de
ionization of the arc space, and for the arc to main
tain itself it must continually ionize fresh gas. At 
current zero the formation of new ionization momen
tarily ceases but the de-ionization continues so that 

@Trade-Mark 

the dielectric strength is established in the arc 
space and the circuit is interrupted. 

LEVERING-IN DEVICE 
To move the breaker in or out of the cell against 

the resistance of the contact fingers, a levering
in mechanism is provided on the breaker. This 
consists of a shaft across the front of the breaker 
that has an interlocking operating casting, and a 
moving arm at each end. (See Figure 6) . Each lever 
has a roller which engages a slot on the side wall of 
the cell. The operating handle is inserted in the 
casting openings provided for the lever and pushed 
downward in three strokes which in turn moves the 
engaging levers that draw the breaker into the cell . 

Before the breaker is advanced into the cell, the 
levers on either side of the breaker must be at their 
extreme rear downward position as shown in Figure 
l .  When the breaker is levered into the cell oper
ating position, the levers take the position illustrated 
in Figure 6. With the levers in the rear downward 
position, the breaker is ready to be advanced into 
the cell. When the breaker is being advanced into 
the cell, the rollers on these arms strike a vertical 
slot in the cell which stops the advancing movement 
of the breaker. 

This Is The Test Position. The breaker may be 
now operated electrically in this position by first 
engaging the control wiring contact block with the 
mating block in the cell structure. Figure 6 shows 
the manual closing handle in the control wiring 
socket. A 66 degree downward stroke of the handle 
engages the control circuits. The breaker may now 
be closed and tripped electrically. 

To move the breaker from the "test" position to 
the "In" or "Operating" position, first the breaker 
contacts must be in the open position or it will not 
move. Then insert the small end of the operating 
handle into the holes of the levering-in casting, and 
press downward through an arc of approximately 
60°. Re-insert the handle in the next advancing hole 
to appear in the rotation of the casting, and repeat 
the downward stroke. A total of three strokes 
engages the breaker to the operating position. The 
indicating line on the side of the lever-in drive 
casting shows when the breaker is completely in 
the cell by lining up with the "in" line on the barrier 
identifying plate. 

To move the breaker from the "in" to the "out" 
position, repeat the operations in reverse. Three 
upward strokes of the operating lever are required 
to free the breaker from the cell. 
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OPERATING MECHANISM-----------------------------------------------

Mechanical Interlock. The breaker is equip
ped with a mechanical interlock which engages the 
levering-in shaft and connects to the closing lever 
of the mechanism. This prevents the breaker from 
being levered into or out of the cell with the breaker 
contacts in the closed position. It also prevents the 
contacts from closing at any intermediate position 
between the limits of the "in" and "out" position. 

Secondary Contacts. The control circuit is 
arranged for drawout connection by means of an 
18 point secondary contact block which plugs into a 
mating block in the cell. The secondary contact 
block is mounted on a movable bracket on the lower 

l,l<; v  
� @ 

�� 

L A M I N AT E D  P O L E  F A C E S  

left side of  the breaker frame. The sliding bracket 
permits the plug-in connections to be extended to 
the rear of the breaker so that control circuits may 
be connected and the breaker operated electrically 
in the cell test position described above. To engage 
the secondary control contacts when the breaker is 
in the test position, insert the small end of the closing 
handle into the socket on the secondary contact 
slide and with a downward pressure to release the 
latch, the handle is pushed downward to the end of 
its travel. This movement connects the breake1 
control wiring to the cell control wiring block and 
the breaker can now be operated electrically in 
the test position. 

� 

C H U T E  J A C K E T M A I N  I N T E R R U P T E R  S T A C K S  

1 2  

F R O N T  

ARC I N G  
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AIR CIRCUIT BREAKER 

MECHANISM ADJUSTMENTS 
Mechanism. The operating mechanism, illus

trated in Figure 4, consists of a series of non-ferrous 
links and is non-adjustable. Excessive friction can 
cause the breaker to fail to close by not permitting 
the links to move freely to the resetting position. 
The action of the links can be checked by first 
inserting the manual closing handle, push the 
tripping button down, and then move the handle 
through the closing stroke. The linkage system 
should move, and then retrieve freely without 
sticking. The latch should then reset to the normal 
position. If excessive friction is present, several 
carefully placed drops of liquid molybdenum lubri
cant No. M-8577-2 can be applied to the links and 
pins to eliminate this friction. 

Cut-Off Switch. This switch is operated by a 
spring-like plate fastened to the bottom of the sole
noid moving core. This plate operates to close the 
switch at the proper time during the closing stroke. 
The switch contacts must make before the end of the 
solenoid closing stroke so that the closing coil 
current will always be cut-off after the closing 
sequence is completed. This is necessary to prevent 
any damage to the closed coil. The cut-off must not 
operate too early in the stroke or the mechanism will 

fail to complete the closing cycle. Proper action will 
be obtained when the switch pushbutton has a 1h2 to 
lfs inch of overtravel. Ordinarily no adjustment is 
required. The spring-like action of the pushing plate 
prevents any damage to the switch on overtravel. 
Should it be necessary to change the switch oper
ating position, bend the plate slightly to obtain the 
right switch cut-off action. 

Latch Check Switch. The latch check switch 
is mounted on a bracket adjacent to the shunt trip 
coil. It is mechanically operated by the tripping bar, 
and the switch operating arm is adjusted by bending 
the arm slightly so that the contacts are made just 
as the latch slips over the mechanism trigger. If 
the switch makes contact too early, the mechanism 
will fail to latch close. Bend the operating arm to 
secure the correct switch action. 

Operation Counter. The operation counter is 
connected to the mechanism operating lever with a 
flexible link, and records each breaker operation. 
The operation counter operating arm can be moved 
to a position to obtain the required operating stroke 
action. Any excessive travel is taken up by the 
flexible connecting link without placing undue 
force on the operation counter assembly. 

MAINTENANCE 
Westinghouse Type DH air circuit breakers are 

designed to give good life with a minimum of 
maintenance when the duty is ordinary or moderate. 
However, the duty will vary greatly with the fre
quency of operation, and the amount and power 
factor of the current and faults interrupted, with 
the many types of application of the breakers. 
Therefore, the frequency of inspection and the 
amount of maintenance for any particular applica
tion must be chosen with due regard to the kind of 
duty the breaker is performing. The following re
marks are intended as a general guide. Experience 
on a particular application may show a need for a 
different maintenance schedule and practice. 

Breakers which operate only a few times a year 
in the light to medium current range of interrup
tion, will require only light routine maintenance 
The maintenance should consist of a general in-

spection for mechanical soundness, and a cleaning 
of any accumulated dust or dirt particularly on 
primary insulation surfaces, and a few exercising 
operations. When making these exercising opera
tions, observe the mechanical motions to make 
certain that they are quickly responsive, snappy, 
and positive in action with no tendency of any part 
to stick or hesitate. If there is any stickiness or 
sluggish motion, operate the breaker slowly by hand 
to locate the source of friction, and apply a few 
drops of the lubricant recommended. It is also 
recommended that breakers which remain closed 
continuously without any automatic operations, be 
tried for proper operation at least one every six 
months. 

For breakers which operate a moderate number 
of times, say 100 to 1,000 operations per year, 
mechanical stickiness is unlikely to develop and 
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MAINTENANCE--------------------------------------------------------

there will be no need for exercising operations. 
However, on inspection, more attention should be 
paid to cleanliness of the interrupter interior, es
pecially if there is a wide range of current inter
ruptions. Large current arcs glaze the ceramic sur
faces inside the arc chute, but leave them electri
cally clean. On the other hand, frequent operation 
at low or medium currents (about 1,000 amperes or 
less) tends to cause the accumulation of soot and 
condensed metal vapor on the parts inside the arc 
chute, particularly on the ceramic arc shields near 
the contacts. These deposits may be conducting and 
may have to be removed as explained under the 
subject "Arc Chutes" .  

Breakers which have opened large fault currents 
near the maximum rating, should be inspected as 
soon as practical. The condition of the contact sur
faces, and the contact adjustments should be 
checked. Also the interior of the arc chutes should 
be inspected for cleanliness, degree of erosion, and 
other irregularities.  Minor pit marks on the arc 
horns are natural, and some wasting of these sur
faces is normal and of no concern as long as these 
parts remain mechanically and electrically stable. 

For breakers, which operate frequently such as 
those on motor starting, and other frequent switch
ing operations, more maintenance will be required, 
especially when the breaker interrupts large currents 
as well as the ordinary load currents. Until experi
ence has been acquired on such applications, in
spection should be scheduled at least every month. 
At inspection, such breakers will need close check
ing of the contact adjustment and the mechanism 
wear and the adjustment if necessary. Arc chutes 
will also need cleaning. 

ARC CHUTES 
The insulating parts of the arc chutes remain in 

the circuit across the contacts at all times. During 
the time that the contacts are open, these insulating 
parts are subjected to the full voltage across the 
breaker. The ability to withstand this voltage de
pends on the care given to this insulation. 

On general inspections, blow out the arc chute 
with the dry compressed air by directing the stream 
upward from the contact area and out through each 
of the slots between the ceramic splitter plates, and 
small splitter plates directly below the blowout coil. 
Also direct the air stream thoroughly over the arc 
shields. These are the ceramic liners at the lower 
end of the arc chute where the arc is first drawn. 

The arc chutes should be removed periodically 
for a thorough inspection. Remove any residue or 
arc product dirt with a clean dry cloth or by light 
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rubdown with sandpaper. Do not use a wire brush 
or emery cloth for this purpose because of the 
possibility of embedding conducting particles in the 
ceramic material. If possible, apply 10,000 to 15,000 
volts across the arc chute, or the breaker terminals, 
for one minute to check the condition of the arc 
chute. The arc chute should withstand this test 
without any evidence of flashing over. 

When inspecting the arc chute look for the 
following: 

Broken or Cracked Ceramic Parts. Small 
pieces broken out of the ceramics, or small cracks 
in the plates are not important. But large breaks and 
particularly cracks from the inverted V slots in the 
interrupter plates out to the edge of the plate or to 
the top, may interfere with the proper performance 
of the interrupter. Hence, if more than one or two 
broken or badly cracked plates are apparent, 
renewal of the ceramic stack should be made. 

Erosion of Ceramics. When an arc strikes the 
ceramic parts in the arc chute, the surface of the 
ceramic will be melted slightly. When solidified 
again, the surface will have a glazed white appear
ance. At low or medium current, this effect is very 
slight. However, large current arcs repeated many 
times may boil away appreciable amounts of the 
ceramic material. When the width of the narrowest 
point of the slot has been worn to twice its original 
size (or about lfs of an inch), the ceramic stack 
should be replaced. 

Dirt in the Arc Chute. In service, the arc chute 
will become dirty from three causes. First, dust 
deposited from the air can be readily blown out of 
the arc chute with a dry compressed air stream. 
Second, loose soot deposited on the inside surfaces 
of the arc chute in the lower portions near the con
tacts may be removed by wiping with a clean dry 
cloth. Third, some deposits from the arc gases will 
adhere very tightly to the ceramic arc shields near 
the contacts. These deposits from the metal vapors 
boiled out of the contacts and arc horns may accum
ulate to a harmful amount in breakers which get 
many operations at low or medium interrupted 
currents. 

Cleaning the Arc Shields. Cleaning methods 
for the first two types of dirt are mentioned above. 
Particular attention should be exercised also to 
any dirt on the Micarta surfaces exposed to the arc 
below the ceramic arc shields. Wipe these surfaces 
clean. If wiping will not remove the dirt, rub with a 
light grade of sandpaper and refinish carefully with 
a smooth light coat of red enamel No. 672, or its 
equivalent. On breakers clearing many operations 
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at low and medium interrupted currents, tightly 
adhering dirt may accumulate on the ceramic arc 
shields sufficiently to impair proper interrupting 
performance. This tightly adhering dirt can be re
moved with a coarse sandpaper rub down. Doing 
this by hand inside the arc chute is slow and tedious. 
It is more convenient to remove the ceramic shields 
from the arc chute, and clean them with a power 
driven sander. Wipe off the sanded surface with a 
clean dry cloth. 

The ceramic arc shields may appear to be dirty 
and yet have sufficient insulation strength. This can 
be checked by applying 15,000, 60 cycles for one 
minute across the arc chute applied between the 
front and rear arc horns. Also the dirty surface of 
the ceramic near the contacts should be able to 
withstand 10,000 volts per inch when test prods are 
touched directly on the ceramic surface. When the 
test voltage is applied, there should be no luminous 
display in the black deposit. If, after wiping and 
cleaning, or sanding down with sandpaper, the 
c3ramic will not withstand this test, the ceramic 
shields should be replaced with new ones. When 
replacing the arc shields wipe off the Micarta 
surfaces sanding the surfaces down lightly if neces
sary, and refinish with a thin smooth coat of No. 672 
enamel. 

After an arc chute has been serviced, apply the 
voltage test outlined above. When assembling the 
arc chute on the breaker, be sure to tightly bolt the 
front arc horn connection to the connection strap 
from the lower bushing terminal. 

CONTACTS 
In normal operation, the arc will make terminal 

marks all over the arcing contact with some melting 
blisters. High current arcs will erode contact 
material more rapidly, but high current arcs move 
upward very quickly off of the contacts. Low current 
arcs move slower and their terminals may hop 
around the arcing contacts for several cycles. There
fore, a breaker which has had many operations at 
low currents, may be expected to have numerous 
small blisters and pock marks all over the metal 
parts supporting the arc contacts. When inspecting 
the arcing contacts the important condition to be 
observed is the extent of the erosion of the contact 
material. When half of the 1/s inch thick arc tip 
material has gone, the contact should be replaced. 
This is necessary because the 1/J s inch material re
maining will be mechanically weakened and might 
be broken away suddenly during any of the inter
ruptions. 

On high fault current operations there may be 
occasional slight burning on the main contacts. Also 

after many operations, main contacts will sometimes 
become roughened. A fine flat file should be used 
lightly on the main contact surfaces, removing only 
enough to take off the high spots. A moderate amount 
of pitting on the main contact surfaces will not 
appreciably impair their current carrying ability 
because of a high contact pressure. 

After the contacts have been worn and dressed 
off as above, contact adjustments should be checked. 
(See Figure 3.) Some re-adjusting will involve chang
ing position of the rods at the lower end of the insu· 
lating operating rod so as to lengthen or shorten the 
rod. Some mechanics may prefer to do this adjusting 
on the operating rod with the breaker in the closed 
position. If this is done the danger in this practice 
should be understood and safety precautions taken. 

The en ergy stored in th e contact and opening 

sprin gs can very easily lead to severe personal 

injury if breaker is accidentally tripped while 

h ead or hands are near th e moving parts. 

Therefore a safety block or guard should be put 

on the breaker to stop the contact arms early 

in th e opening stroke in the event of accidental 

tripping. 

Ordinarily the only adjustment required will 
be the compensation for the normal wear of the 
arcing tips. Each pull rod is fastened to a common 
cross bar attached to the mechanism through a 
half inch bolt which can be loosened to either 
lengthen or shorten the length of the pull rod. 
When the breaker is closed manually it is important 
that the stationary contacts have the adjustment 
clearance as indicated on Figure 3 and the pull rod 
lengths should be adjusted to obtain these dimen
sions. The compensation for the adjustment of the 
arcing contacts can be realized by simply retarding 
the arcing tip adjustment nut until the contact sepa
ration is obtained as illustrated in Figure 3. The 
bolts and nuts should then be securely locked and 
re-checked again for proper contact sequence and 
adjustment. 

ORGANIC INSULATION 
Organic insulating materials are used in high 

voltage air circuit breakers for pole unit supports, 
operating rods, barriers, braces, arc chutes and 
similar purposes, where it has been found to be 
more suitable than porcelain. The material used on 
Westinghouse breakers is Micarta, which has a long 
established record for insulating and mechanical 
dependability. To ensure long continued electrical 
resistance, the Micarta surface is protected with 
high grade insulating varnish which may be either 
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MAINTENANCE--------------------------------------------------------

clear or pigmented, depending on the place of use 
and the apparatus design requirements. 

The purpose of the varnish is to retard moisture 
absorption and to provide an easily cleaned sur
face. Like all other insulating surfaces, whether 
organic or inorganic, a varnished Micarta surface 
should receive periodic attention in order to main
tain the insulation resistance at the highest possible 
value. 

The objects of maintenance are two-fold, first to 
remove dust and other foreign air borne materials 
as well as chemical oxides which result from aging 
of the varnish, and second to make sure that the 
varnish provides a continuous protective film over 
the entire insulating surface. 

In addition to the usually recommended periodic 
equipment inspections, on breakers that have been 

POL E UN I T  
BASE 

in service for three to five years, the insulation 
should be inspected, cleaned, and the varnish re
newed if the surface indicates it to be needed. 

Cleaning. While the surface of the insulation is 
dry, contamination does not usually cause any large 
change in insulation value. However, if while it is 
present, moisture is added in the form of condensa
tion, or by more direct means, the surface electrical 
leakage may be greatly increased, even to the point 
of electrical breakdown. The first object of mainte
nance therefore is cleaning. A clean varnished 
surface will be smooth, glossy, and free from foreign 
material either loose or adhering to the surface. 

To obtain a clean surface, it is necessary to loosen 
the adhesive dirt by scrubbing and washing. This 
is best accomplished in the following manner: 

' ' ' 

- i 

ARC I NG CONTACT ... 
PORCELA I N  

BUSH I NG 

1 6  

MOV I NG 
CONTACT 

F INGERS f ' t  I 
I I I I 

F I N GER S P R I NGS 

• 

CONTACT 
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FIG. 8. Pole Unit Assembly 
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1. Wash with normal heptane, obtainable from 

the major oil companies such as Esso Standard. 
Use clean paper towels wet in the heptane. Use a 
fresh towel on each part. 

Caution: Heptane is inflammable and no 
open flames or sparks should be allowed near 
the work. Provide ample ventilation. Avoid long 
continued contact to skin by using neoprene 
gloves. 

Normal heptane is recommended for this use be
cause, (a) it will not harm the varnish, (b) it will 
quickly vaporize, (c) it will leave no residue which 
might tend to cause wetting action, and (d) it is 
practically non-toxic assuming good ventilation. If 
normal heptane is not available, any substitute 
should meet all above requirements. Acceptable 
substitutes are straight petroleum distillates such 
as mixed heptanes, white or non-leaded gasoline 
without benzol additives, Westinghouse solvent No. 
1609-1, or -2, Stoddard solvent, mineral spirits, and 
cleaners' naptha. 

2. After the heptane has evaporated, which re
quires only a minute or two, wash with de-ionized 
water, sometimes called demineralized water, or 
distilled water. 

Note: De-ionized or demineralized water can 

be obtained in small quantities from m an y  

firms that maintain chemical laboratories, par

ticularly storage battery man ufacturers or 

electroplaters. 

Use fresh paper towels and keep the water in a 
handy size glass bottle. Wet the towel from the 
bottle, wash the part and dry immediately with a 
fresh towel. Use fresh towels for each part. 

OUTER S PR I NG 

I NNER ' 
P I N 

SPR I NG BRACKET 

Inspection. When inspecting the insulating 
parts preparatory to cleaning, wipe off superficial 
dirt with a dry cloth and note the condition of the 
varnish and of the Micarta. If the varnish appears 
in good condition, i.e., fairly smooth and with liberal 
coverage, proceed with cleaning. 

If the varnish appears thin, and is not uniform in 
coverage, is cracked, or can be peeled off with the 
fingernail, the parts should be revarnished. 

Varnishing. Varnishing can be done with the 
parts in position on the breaker, as follows: 

1. Sandpaper when needed to remove loose var
nish and wipe off all dust from sanding. 

2. Apply three coats of varnish, Westinghouse 
M� 135-2. Allow 24 hours drying time between 
coats at ordinary temperatures. Drying time may 
be decreased by preheating parts with infra-red 
lamps to a temperature of 40 to 50 degrees C before 
applying varnish and likewise heating each coat 
for about 4 to 8 hours, or until the varnish has set 
up to the point where it will not be lifted by apply
ing the succeeding coat. 

Laminated Insulation. Resin bonded lami
nated insulating materials are formed under pres
sure at high temperature. The release of pressure, 
reduction of temperature and some further shrinking 
of the resin bond produces internal stresses. Re
lieving of these stresses may result in the formation 
of minute cracks or checks along the laminated 
edges of the insulation. Such cracks, if small, are 
sealed by the varnish and are not harmful. 

PARTS IDENTIFICATION AND RENEWAL 
Detailed parts identification for the pole unit 

assemblies is shown in the illustration of Figure 8. 

REMOVABLE ASS EMBLY 

ARC I NG C ONTACT 

f 5'CIIdf SHUNT .. CL I P  

MA I N  C ON TACT 

FIG. 9. Moving Contact Assembly 
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BLOWOUT CO I L  
& MAGNE T  

VENT SH I EL D ---, 

CE NTE R  ARC HORN 

F RONT 
ARC HORN 
ASS EMBLY 

TRANS F E R  
STACK 

H I NGE 

JACKET 

�-- VENT SH I EL 0 

,.------ CENTER ARC HORN 

I NTERRUPTER S TACK 

REAR 
ARC HORN 

ASS EMBLY 

- H I NGE P I N 

-� · 
SHUNT CL I P S 

P OLE FACE S  

FIG. 10. Arc Chute Assembly 

Detailed parts identification for the moving contact 
assembly are shown in Figure 9. Detailed parts 
identification for the arc chute assembly are shown 
in Figure 10. 

Pole Unit. The change of parts for the pole unit, 
and moving contacts is relatively easy, requiring 
only that the parts that are fastened together be 
bolted securely, and that parts requiring free move
ment be checked to see that the parts move freely 
as required. Alignment and adjustment of the con-

1 8  

tacts should always be checked for proper operation 
after replacements are made. 

Arc Chute. Servicing the arc chute would most 
generally involve some of the items shown in 
Figure 10. The interrupter stacks, of which there 
are two, can be removed and replaced by simply 
removing the retaining fibre pieces at the top of the 
arc chute, and then pushing each ceramic section 
towards the top of the jacket. The new ones can 
then be slipped back in place. The two side arc 
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shields can be removed by unfastening the side 
assembly screws. The arc shields should then slip 
out easily. After a new arc shield has been placed, 
the screws should be tightened just to take up the 
loose motion and then cut the excess length of 
threads with a pair of side cutters. This will flare the 
threads and prevent the bolt from loosening (this 
step is important) .  

The small transfer stack i s  available a s  a cemented 
unit, and should be replaced with a completely new 
assembly. This can be done by first removing the 
arc shields, which will permit the assembly to 
drop out. 

The front and rear arc horns will seldom require 
replacing as long as they remain mechanically 
intact. Small blisters or arc marks on the surfaces of 
the metal horns are unimportant. The supporting 
asbestos composition plates should be replaced if 
they are broken, or if the surfaces are worn enough 
to break through to endanger the micarta jacket 
inside surfaces. 

The blowout magnet assembly will rarely be 
changed, except for the replacement of the center 
arc horns. The center arc horns will exhibit some 
blistering and wearing of the curved bottom ends. 
As long as the curved ends remain mechanically 
intact, there will be no need for replacement. 

When servicing of the blowout magnet becomes 
necessary, a certain procedure must be followed so 
that the whole assembly can be removed from the 
jacket. First, the entire stack will have to be dis
mantled. The jacket sides will then have to be 
expanded enough to allow the whole magnet assem
bly to be drawn out from the top. The reason for this 
is that the center arc horns have a 3/i s projecting 
end at each side that trap the whole assembly into 
the arc chute jacket opening. Several wooden 
wedges should be driven at each side of the magnet 
until the assembly can be pulled out. The wedges 
should be held in place until the serviced assembly 
is re-assembled in place. 

Precautions should be taken to see that the bolted 
connections of the blowout coils are tightly secured 

before returning the assembly into the arc chute 
jacket. 

Other parts such as the closing coil, trip coil, and 
control devices can be identified for the particular 
breaker by reporting the breaker nameplate data, 
or referring to renewal parts data sheets. 

Renewal Parts. A list of renewal parts recom
mended to be kept in stock will be furnished upon 
request. When ordering renewal parts, specify the 
name of the part, and include all of the information 
given on the breaker nameplate. 

• W E S T I N G H O U S E  • 

M ETAL C LAD  SW I TCH G EAR  
D E - I O N  A IR  C I R C U I T  BREAKER 

DH 
STYLE OR S O  DATE O F  MANUFACTURE 

S E R I A L  BREAKER UNIT!' CODE 

R A T E D  K V  WILL FIT HOUSING CODE 

MAX D E S I G N  K V  T Y P E  M E C H A N I S M  

A M P E R E S  C L O S I N G  V O L TA G E  

C Y C L ES T R I P P I N G  V O L TA G E  

P A T E N T S  
2442 1 99 2276968 2243040 

2243038 2242905 2 1 770 1 4  

• W E S T I NGHOUSE E L E C T R I C  C O R P .  • 
N P 54068-C MAOE I N  U.S.A. 
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