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. 
AIR CIRCU I T  BRE AKER TYPES 75 DHE·lSO DHE 

DESCR I PTI OH 

The Type 75 DHE and 150 DHE Air Circuit Breakers are 3-pole, electrically operated, hor
izontal drawout units for metal-clad switchgear. The rating of the br�akers are as follows: 

Breaker type 75DH250E 

Interrupting Rating 250 MVA 

Continuous 60 Cycle 
Rating 1200-2000 A. 

Rated Voltage 7200 v. 

Maximum·oesign Voltage 8250 v. 

Minimum Voltage For 
Interrupting Capacity 

Interrupting Current 
At Rated Voltage 

��ximum Interrupting 
Current 

4600 v. 

20000 A. 

32000 A� 

75DH500E 

500 �t'/A 

1200-2000 A. 

7200 v. 

8250 v . 

• 

6600 v. 

40000 A. 

44000 A. 

150DH150E 150DH250E 

150 �WA 250 MVA 

1200 A. 1200-2000 A. 

13800 v. 13800 v. 

15000 v. 15000 v. 

6600 v. 6600 v. 

6300 A. 10600 A. 

13000 A. 22000 A. 

150DH500E 

500 MVA 

1200-2000 A. 

13800 v. 

15000 v. 

11500 ·v. 

21000 A. 

25000 A. 

Figure 1 shows a typical breaker completely assembled as it is placed into the cell. 

FIG. TYPICAL BREAKE R COMPLETELY ASSE!ffiLED 
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AIR CIRCUIT BREAKER TYPES 75 DHE•lSO DHE 

Figure 2 shows the barrier removed, the arrangement of the center coil arc chutes, the 
contacts,and the solenoid operating mechanism. 

SECONDARY 
CONTACT 
SLIDE 

MANU.>.L 
CLC51SG 
SOCKET 

,,_ 

· ARC OiUTE 
LIFTING 

-----
• \ PIN 

n � ARCOiUTE n i . ,l 
. ' LL- BLOWOUT 

I I WAGNET 

I I , 
I ! I i 

4 [ u 
HINGE BRACKET 
HINGE PIN 

ARC OiUTE 
SUPPORT 

ROLLER ARM 

AND ROLLER 

CIRCUIT BREAKER WITH MAIN 
BARRIER RE.\IOVED 

FIG. 2. CIRCUIT BREAKER WITH �AIN BARRIER REMOVED 

These components are supported on a welded steel frame �bich is mounted on flanged 
wheels for driving it into the metal clad cell. In t!:e l011er part of the fra:r.e is also lo
cated the levering-in device for moving the breaker into final contact engage�ent. This de
vice is interlocked with the mechanism to prevent inserting or withdrawing the breaker with 
the contacts closed. Also located in the lower part of the frame are the secondary contact-s 
for automatically disconnecting the control wiring when the breaker is withdrawn, the auxil
iary switch, and other auxiliary devices. 

The arc chutes on this breaker are of the center coil design. In this type of construc

tion, 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 

lie in the center of the arc chute. 
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AIR .CIRC.UIT BREAKE R TYPES 75 DHE.·lSO DHE 

With this type of construction, the magnetic core passes through the center of the arc 
chute, and is an integral part of the arc chute assembly. To provide easy accessibility for 
contact maintenance and inspection, the arc chutes are h inged at the rear, and a simple tilt
ing device is provided. Figure 3 shows the breaker with the arc chutes tilted back. The 
levering-in device is used-to supply the mechanical advantage for tilt�ng the arc chutes. 

---

J1 

lli!£J:i����;.;........_.������'�;.::�:£�.:d . 
. FIG. 3. CIRCUIT BREAKER \tiTH MAIN BARRIER REI�OVED AND ARC CHUTES RAISED 

A barrier assembly is placed on the breaker before it is rolled into its cell. The 
front sheet is 1/8 inch steel to form a grounded barrier between personnel and live parts 
when the unit is in the cell. �he barrier assembly is in four parts for convenience in han
dling. There are three separate insulating barrier compartments - a left, center, and 
right unit placed side by side. The front steel barrier is supported by two hangers which 
engage the barriers at the top. The bottom of the barrier is secured with two hexagon head 

·bolts which attach to the frame structure. 
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AIR CIRCUIT BREAKER TYPES 75 DHE•lSO DHE 

RECEIVING, HANDLING AND STORING 

The receiving, handling and storing of the breakers should be done in the manner set 

forth in the instruction book I. B. 32-25 1·3. The approximate weight of the breakers and the 
various parts are as follows. 

Breaker Parts 

Breaker without arc chute 
and barriers 

Single arc chute 

Barrier assembly 

Complete breaker 

1200 Amperes 

950 pounds 

265 pounds 

200 pounds 

1945 pounds 

• 

INSTALLATION 

2000 Amperes 

1230 pounds 

265 pounds 

200 pounds 

2225 pounds 

With the exception o f  the arcing chambers and the barriers, these breakers are shipped 
completely assembled and adjusted. No adjustment should be required and none should be made 
unless obviously needed. 

CAUTION: Severe in j ury may be sustained if any part of the body is str:�ck by the con
tact arms since they move very rapidly in the opening 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. If breaker has b�el) closedby hand, always remove the hand closinglever 

before tripping. 

The following sequence of operation stould be performed in preparing th� brea�er for 
use: 

1. Breakers are usually shipped with the contacts closed and with a tie on the t:::-ip lever 
to prevent tripping. After the breake� is unpacked and the shipping ties and braces re
moved, take off the tie on the trip lever and trip the breaker. Then close t�e breaker 
carefulls by hand using the removable hand closing lever. �lake certain that all parts 
are functioning properls in that there is no binding or excessive friction. As the con
tacts touch near the end o f  the closing stroke, the force necessary to close the breaker 
increases rapidly. 

2. �ith the breaker in the closed position, check the contacts to make certain that the ad
justments have not been disturbed. For Proper settings, refer to Figure 24 o f  
I. B. 32-25 1-3. If adjustments are required, they may be made as described on Page 23. 
A light film o f  grease is applied to both the arcing and main contacts before the breaker 
is operated at the factory. This film is normally removed be fore shipment. Be fore the 
breaker is placed in service, inspect all contacts to see that they are free o f  oil or 
grease. 

3. The breaker is more easily handled with the arc chutes and barriers removed. Mount these 
parts after the breaker has been moved near the metal clad cell ·�tructure. Before in
stalling the arc chutes, play a stream of dry compressed air throu�h them from each end 
to remove any dust or foreign matter. Then examine the chutes to make certain that the 
vents and slots are free o f  any foreign material. 
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A I,R: CIR C U I T  BRE AKER TYPES 75 DHE•lSO DHE 

4. ��unt the arc chutes one at a time in the following manner: 

a. Place a rope sling through the 5/8 dia. stud located at the top center of each arc chute. 

b. Lift the arc chut�s and lower them carefully over each phase making certain that they 
center over the contact structure without striking the ceramic pieces. 

c. Remove the hinge pin from the upper bushing flange. 
"'" 

d. Lower arc chute into place so that back end is between hinge bracket on uPPer bush�ng 
flange. Use care in lining up the arc chute so that rear arc horn clip makes good con
tact with upper contact foot. 

e. Insert hinge pin and put cotter pins in place. 

f. Bolt arc horn connector to front arc horn in the chute • 

• 

g. Tighten lower connection of arc horn connector since it may have come loose during ship
ment. 

h. �ake final check by operating breaker slowly by hand, and see that there is no interfer
ence with the movement of the contacts. 

5. The interphase barrier should now be put in place. Because of the size and weight, the 
barrier assembly is divided into four parts. Three of the parts consist of insulating 
compartments - left phase, center phase and right phase. The compartments are not inter
changeable due to the location of the hanger pin for the front steel barrier, one of which 
is at the top left side, and the other at the top right side. Interchanging the t\\O end 
compartments will place the.supporting pins at the incorrect location for the steel front 
barrier. After the compartments are slid into place, the steel barrier is placed flatly 
against the compartments at a slightly higher elevation and slowly lowered until the hooks 
engage the pins at both sides. The lower end of the steel barrier is then secured to the 
frame structure with two hex head bolts, making certain that the barrier is vertically 
straight in position to enter the cell opening. 

6. The breaker is now reads to be operated electrically. Each breaker should' be closed and 
tripped electrically several times before being connected to high voltage. These ope ra

tions may be made at the test position in the cell or by means of other test facilities 
prov fded. See Pages 17, 18, 19, and 20 of I. B. 32-251-3 for information concerning plac
ing the breaker in the cell. The _hand closing lever must be always removed from the socket 
in the mechanism before making electrical operations. If electrical operation is quick 
and positive on both the close and trip, the breaker is now ready to be levered _into the 
operating position. 

C AUTION: Do not attempt to close the breaker by hand against an e nergized circuit. To 
insure suftrc i ent closing force and speed, the breaker should be closed electrically from an 

·adequate power source. See HEMA standard SG-6-213. 

When the breaker is put into the celi and moved in beyond the test yosition, the high 

voltage parts will_ be �nergized. If the barrier is completely assembled on
,

the breaker, per

sonnel w ill be pro
.
tecfed from contact with the live parts. If however, the barrier assembly 

is left off and the breaker rolled into the c�IJ, live parts are exposed. The breaker never 

should be rolled into an e nergized cell structure beyQnd the test position without having the 
arc chutes and complete barrier assembly in place. � 
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OPERATION AND ADJUSTMENT 

The operation and adjustments of the breaker is the same as that for the breakers de

scribed in I. B. 32-251·3. Reference should be made to Pages 9 through 12 of the I. B. for in

formation covering the Mechanism, Mechanism Panel with its associated tripping device and 

auxiliaries, and Mechanism Adjustments. 

CONTACT ADJUSTMENT 

The contacts on this breaker are the same as those described on Pages 23 and 26,in the 

instruction book. AnY adjustments that are necessary should be made as outlined in that sec
tion. 

ARC CHUTES 

The· arc chute, Fig. 15 of I. B. 32-25�3. consists of an H-shaped blowout magnet, blowout 
coils, transfer arc horns, transfer s�acks, main interrupter stacks, a front arc horn, and a 
rear arc horn, all assembled in and about a fabricated rectangular 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. 

The blowout magnet is located so that the magnetic core passes through the center of the 
arc chute. The blowout coils are wound about the core and lie in windows cut in the chute 
side sheets. One terminal of each coil connects to a transfer arc horn and the other terminals 
are joined together with the shading coil. Two transfer stacks are placed in the space be
tween 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. The slots are off set so that as 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, thus increasing the length of the arc. 

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 connected electrically to the 
moving contact hinge, and the rear arc horns automatically connects to the stationary contact 
when the arc chute is lowered to its normal position. 

The action of the breaker in interrupting an arc is as follows: Referring to Figllre 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 arc from the 
transfer arc horns to the shading coil then move up into the transfer stacks and are quickly 
interrupted placing the blowout coil in series with the arc. 

When the current starts to flow in the blowout coils, a magnetic field is established 
and the arc, which by this time is two separate arcs, extending from the two end arc horns to 
the transfer horns,. ts driven very rapidly up into the slots of the refractory plates. As the 
arc moves to the closed end of the slots, it is restricted, lengthened, cooled, and subject to 
to a strong magnetically induced blast of gas. All of these forces r�sult in rapid "de-ioni
zation" of the arc space, and for the arc to maintain itself it must continually ionize fresh 
gas. At current zero the formation ot·new ionization momentarily cea�es, but the de-ionization 
continues so that dielectric strength is established in the arc space ana the circuit is in
terrupted. 
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AIR CIR CUIT B RE AKER TYPES 75 DHE•lSO DHE 
---·�-------------------------------------------------------------------

ARC CHUTE LIFTER 

In order to raise the arc chutes for contact inspection and maintenance, an arc chute 
lifter is provided. This attachment which uses the mechanical advantage of the levering-in 
device to provide the lifting·force, consists of a 1" diameter steel bar, and two channel 
shaped arms. The steel bar is inserted through the arc chute openings, 

·
and the arms are se

cured in place as shown in Fig. 3. 

To raise the arc chutes refer to Figure 3 �nd proceed as follows: 

1. Remove barrier assembly. 

2. Place 1" diameter steel bar through large 1-1/8 diameter holes in front of arc chutes. 

3. Fasten the channel arms to the ends of the 1" diameter bar. 

4. Place crank on levering-in devi.ce operating shaft and rotate clo.ckwise so that the rollers 
at each side of the breaker advance forward e�ough to insert the opposite end of the chan
nel arms. Clamp the arms over the roller$. 

5. Disconnect shunt straps from front arc horn. 

6. Place crank on levering-in operating shaft and continue to rotate clockwise to raise the 
arc chute to position shown in Figure 3. 

It is important that the arc chutes be raised until the indicator on the front of the 
breaker shows that the full travel of the levering-in device has been used. This releases 
the mechanism interlock and permits the breaker to be closed and tripped either electrically 
or manually with the arc chutes in the raised posttion. 

To lower the arc chutes acd prepare the breaker for return to service, repeat �te stEps 
1 to 6 in reverse order. 

CAUTION: After inspecting the contacts and arc chutes ana before returning the breaker 

to service, make certain that the shunt connection to the front arc horns is bolted tight. 

H O RIZONTAL D R A WOUT A RRANG EM ENT 

The breaker is arranged for use in horizontal drawout metal clad equipment and any qu.::::;
tions pertaining to this arrangement, which includes operation of the breaker levericg-in de
vice, should be referred to I.B. 32-251-3 Pages 8 through 22. 

MAINTENANCE 

Maintenance procedure for the air circuit breaker, refer to I.B. 32-251-3, Pages 26 
through 30. 

PARTS IDENTIFICATION 

Instruction Book 32-251-3 illustrates similar parts used on these breakers. Parts for 
a particular breaker can be identified by these illustrations, specifically mentioning the 

8 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



. 
· �  AIR CIRCUIT BRE AKER TYPES 75 DHE•lSO DHE 

type and rating bf the breaker for which the parts are required. The breaker nameplate will 
identify the breaker type and rating. 

MOTOR OPERATED BREAKERS 

A separate instru�tion,book is supplied for breakers having a_motor·spring ty� of clos
ing mechanism, and are supplied with the order involving this type of equipment • 

• 
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SUPPLEMENT NO. 2 1.8. 32-251-3 

SUPPLEMENTARY INS TRUCTIONS 

A IR C IR CUIT BREAKER TYPE 

-

c 
c CJ!'-

#ttck fff�e 
These supplementary instructions are to be used in conjunction 

with DH Breaker Instruction Book I. B. 32-251-3. Only those 

features whic h are peculiar to the Type 150-DH-750E Air Circuit 

Breaker are covered by these instructions. 

APRIL, 1963 

WESTINGHOUSE ELECTRIC CORPORATION 
Assembled Switchgear & Devices 
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AIR CIRCUIT BREAKER TYPE ISO·DH·7SOE 

DESCRIPT ION 

The Type 1 50·DH·750E Air Circuit Breaker is a 3-pole, electrically operated, horizontal 

drawout unit for metal-clad switchgear. The rating of the breaker is as follows: 

1. Interrupting rating 

2. Continuous current at 60 cycles 

3. Rated voltage 

4. Maximum design voltage 

5. Minimum voltage for rated interrupting capacity 

6. Interrupting current at rated voltage 

7. Maximum interrupting current 

750 MVA 

1 200 and 2000 amperes 

13. 8  KV 

1 5. 0 KV 

1 1. 5 KV 

3 1 .  500 amperes 

37, 500 amperes 

Figure 1 shows a typical breaker completely assembled as it is placed into the cell. 

FIG. I 150-DH-750E CIRCU IT BREAKER COMPLETELY ASSEMBLED 

( 
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AIR CIRCUIT BREAKER TYPE 150-DH·750E 

Figure 2 shows the arrangement of the center coil arc chutes, the contacts, and the 

solenoid operating mechanism. 

SECONDARY CONTACT SLIDE 

MANUAL CLOSING SOCKET 

ARC CHUTE 

BLOWOu o ----MAGNET 

HINGE BRACKET HINGE PIN 

FIG. 2 CIRCUIT BREAKER WITH MAIN BARRIER REMOVED 

These components are supported on a welded steel frame which is mounted on flanged wheels 

for driving it into the metal clad cell. In the lower part of the frame is also located the 

levering-in device for moving the breaker into final contact engagement. This device is in

terlocked with the mechanism to prevent inserting or withdrawing the breaker with the contacts 

closed. Also located in the lower part of the frame are the secondary contacts for automati

cally disconnecting the control wiring when the breaker is withdrawn, the auxiliary switch, 

and other auxiliary devices. 

The arc chutes on this breaker are of the center coil design. In this type of construc

tion, 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 

lie in the center of the arc chute. 

With this type of construction, the magnetic core passes through the center of the arc 

chute, and is an integral part of the arc chute assembly. To provide easy accessibility 
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AIR CIRCLIT BREAKER TYPE 1S0-DH·750E 
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AIR CIRCUIT BREAKER TYPE 150-DH-7SOE 

FIG. � CIRCUIT BREAKER WITH MAIN BARRIER REMOVED AND ARC CHUTES RAISED 

for contact maintenance and inspection, the arc chutes are hinged at the rear, and a simple 

tilting device is provided. Figure 4 shows the breaker with the arc chutes tilted back. The 

levering-in device is used to supply the mechanical advantage for tilting the arc chutes. 

A barrier assembly is placed on the breaker before it is rolled into its cell. The front 

sheet is 1 /8 inch steel to form a grounded barrier between personnel and live parts when the 

unit is in the cell. On the 150-DH-750E breakers, the barrier assembly is in three parts for 

convenience in handling. 
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A�R CI�'IT BREAKER TYPE ISO·DH·750E 

RECEIVING, HANDLING AND STORING 

The receiving, handling and storing of the 150-DH-750E breaker should be done in the man

ner set forth in the instruction book I. B. 32-251-3. The approximate weight of the breaker 

and the various breaker parts is as follows. 

Breaker Parts 1200 Amperes 2000 Amperes 

Breaker without arc chute 

and barriers 950 pounds 1230 pounds 

Single arc chute 350 pounds 350 pounds 

Barrier assembly 200 pounds 200 pounds 

Complete breaker 2200 pounds 2480 pounds 

INSTALLATION 

With the exception of the arcing chambers and the barriers, these breakers are shipped 

completely assembled and adjusted. No adjustment should be required and none should be made 

unless obviously needed. 

CAUT ION: Severe injury may be substained if any part of the body is struck by the con
tact an1s since they move very rapidly in the opening 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. If breaker has been closed by hand, always remove hand closing lever 
before tripping. 

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

1. Breakers are usually shipped with the contacts closed and with a tie on the trip 

lever to prevent tripping. After the breaker is unpacked and the shipping ties and 

braces removed, take off the tie on the trip lever and trip the breaker. Then close 

the breaker carefully by hand using the removable hand closing lever. Make certain 

that all parts are functioning properly in that there is no binding or excessive 

friction. As the contacts touch near the end of the closing stroke, the force nec

essary 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. For proper settings, refer to Figure 24 of 

I.B. 32-251-3. If adjustments are required, they may be made as described on Page 

23. 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 ship

ment. Before the breaker is placed in service, inspect all contacts to see that they 

are free of oil or grease. 
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AIR CIRCUIT BREAKER TYPE JSO-DH-750E 

3. The breaker is more easily handled with the arc chutes and barriers removed. Mount 

these parts after the breaker has been moved near the metal clad cell structure. 

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 chutes to make 

certa]n that the vents and slots are free of foreign material. 

4. Mount the arc chutes one at a time in the following manner: 

a. Place a rope sling through the 5/8 dia. stud located at the top center of each 

arc chute. 

b. 

c. 

d. 

e. 

f. 

g . 

h. 

Lift the arc chutes and lower them carefully over each phase making certain that 

they center over the contact structure without striking the ceramic pieces. 

Remove the hinge pin from the upper bushing flange. 

Lower arc chute into place so that back end is between hinge bracket on upper 

bushing flange. Use care in lining up the arc chute so that rear arc horn clip 

makes good contact with upper contact foot. 

Insert hinge pin and put cotter pins in place. 

Bolt arc horn connector to front arc horn in the chute. 

Tighten lower connection of arc horn connector since it may have come loose dur

ing shipment. 

Make final check by operating breaker slowly by hand. and see that there is no 

interference with the movement of the contacts. 

5. The interphase barrier should now be put in place. Because of the size and weight, 

the barrier assembly is divided into four parts. The center part goes on first and 

is aligned by the two locating pins on the breaker frame. Asingle bolt in the center I holds it in place. The two outside sections mount next. Make sure the lower rear 

corner of the Micarta plate goes to the inside of the steel gussets on the breaker 

frame. These two parts are aligned by locating pins in the lower front corners and I bolts to the center barrier. Two bolts at the lower front corners hold these assem-

blies in place. 

6. The breaker is now ready to be operated electrically. Each breaker should be closed 

and tripped electrically several times before being connected to high voltage. These 

operations may be made at the test position in the cell or by means of other test 

facilities provided. See Pages 17, 18. 19, and 20 of I.B. 32-251-3 for information 

concerning placing the breaker in the cell. The hand closing lever must be always 

removed from the socket in the mechanism before making electrical operations. If 

electrical operation is quick and positive on both the close and trip, the breaker 

is now ready to be levered into the operating position . 
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AIR CIRCUIT BREAKER TYPE l50·DH-750E 

CAUTION: Do not attempt to close the 150-DH-750E breaker by hand against an energized 

circuit. To insure sufficient closing force and speed, the breaker should be closed elec
trically from an adequate power source. See NEMA standard SG-6-213 .  

When this breaker i s  put into the cell and moved in beyond the test position, the high 
voltage parts will be energized. If the barrier is completely assembled on the breaker, per

sonnel will be protected from contact with the 1 ive parts. If however, the barrier assembly 

is left off and the breaker rolled into the cell, 1 ive parts are exposed. The breaker never 

should be rolled into an energized cell structure beyond the test position without having the 
complete barrier assembly in place. 

OPERATION AND ADJUSTMENT 

The operation and adjustments of the breaker is the same as that for the breakers de

scribed in I . B. 32-2 5 1 -3. Reference should be made to Pages 9 through 12 of the I . B. for 

information covering the Mechanism, Mechanism Panel with its associated tripping device and 

auxiliaries, and Mechanism Adjustments. 

CONTACT ADJUSTMENT 

The contacts on this breaker are the same as those described on Pages 23 and 26 in the 

instruction book. Any adjustments that are necessary should be made as outlined in that sec
tion. 

ARC CHUTES 

The arc chute consists of an H-shaped blowout magnet, blowout coils, transfer arc 

horns, transfer stacks, main interrupter stacks, a front arc horn, and a rear arc horn. 

all assembled in and about a fabricated rectangular 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. Figure 3 is a schematic cross section of the arc chute showing the 

component parts. 

The blowout magnet is located so that the magnetic core passes through the center of the 

arc chute. The blowout coils are wound about the core and lie in windows cut in the chute 

jackets side sheets. One terminal of each coil connects to a transfer arc horn and the other 

terminals are joined together with 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 interrupters stacks which are made up of a series of insulating refractory 

plates. These plates have inverted V·shaped slots. The slots 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 serpentine path as it moves up into the arc chute, thus increasing the length of the arc. 

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 connected electrically to the 

moving contact, and the rear arc horns is connected to the stationary contact when the arc 

chute is lowered to its normal position. 
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AIR CIRCUIT BREAKER TYPE 150-DH-7SOE 

The action of the breaker in interrupting an arc is as follows: Referring to Figure 3.  

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 arc from the 

transfer arc horns to the shading coil then move up into the transfer stacks and are quickly 

interrupted placing the blowout coil in series with the arc. 

When the current starts to flow in the blowout coils. a magnetic field is established and 

the arc, which by this time is two separate arcs, extending from the two end arc horns to the 

transfer horns, is driven very rapidly up into the slots of the refractory plates. As the arc 

moves to the closed end of the slots, it is restricted, lengthened, cooled, and subject to a 

strong magnetically induced blast of gas. All of these forces result in rapid "de-ionization" 

of the arc space. and for the arc to maintain itself it must continually ionize fresh gas. At 

current zero the formation of new ionization momentarily ceases. but the de-ionization contin

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

ARC CHUTE LIFTER 

In order to raise the arc chutes for contact inspection and maintenance, an arc chute 

lifter is provided. This attachment which use� the mechanical advantage of the levering-in 

device to provide the lifting force, consists of a 1 "  diameter steel bar, and two channel 

shaped arms. The steel bar is inserted through the arc chute openings, and the arms are se

cured in place as shown in Figure 4. 

To raise the arc chutes refer to Figure 4 and proceed as follows: 

1 .  Remove barrier assembly. 

2. Place 1" diameter steel bar through large 1 -1 /8 diameter holes in front of arc chutes. 

3. Fasten the channel arms to the ends of the 1 "  diameter bar. 

4. Place crank on levering-in device operating shaft and rotate clockwise so that the rollers 

at each side of the breaker advance forward enough to insert the opposite end of the chan

nel arms. Clamp the arms over the rollers. 

5.  Disconnect shunt straps from front � horn. 

6. Place crank on levering-in operating shaft and continue to rotate clockwise to raise the 

arc chute to position shown in Figure 4. 

It is important that the arc chutes be raised until the indicator on the front of the 

breaker shows that the full travel of the levering-in device has been used. This releases 

the mechanism interlock and permits the breaker to be closed and tripped either electrically 

or manually with the arc chutes in the raised position. 

To lower the arc chutes and prepare the breaker for return to service, repeat the steps 

1 to 6 in reverse order. 

CAUTION: After inspecting the contacts and arc chutes and before returning the breaker 

to service, make certain that the shunt connection to the front arc horns is bolted tight. 

9 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



AIR CIRCl"IT BREAKER TYPE 150-DH·750E 

HORIZONTAL DRAWOUT ARRANGEMENT 

The 15 0-DH-750E is arranged for use in horizontal drawout metal clad equipment and any 

questions pertaining to this arrangement, which includes operation of the breaker levering-in 

device. should be referred to I. B. 32-25 1 -3 Pages 8 through 22. 

MAINTENANCE 

For maintenance procedure on the 1 50-DH-75 0E air circuit breaker, refer to I. B. 32-2 5 1 -3,  
Pages 26 through 30. 

PARTS IDENTIFICATION 

Instruction Book 3 2 -2 5 1 -3 illustrates similar parts used on these breakers. Parts for a 

Particular breaker can be identified by these illustrations, specifically mentioning the type 

and rating of the breaker for which the parts are required. The breaker nameplate will iden

tify the breaker type and rating. 

MOTOR OPERATED BREAKERS 

A separate instruction book is supplied for breakers having a motor-spring type of clos

ing mechanism, and are supplied with the order involving this type of equipment. 
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RECEIVING • OPERATION • MAINTENANCE 

INSTRUCTIONS 

De-ion@ 
AIR CIRCUIT BREAKER 

AIR 
CIRCUIT 

BREAKER 
TYPE 

50-DH-150-E 
50-DH-150-E 

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

Type DH 
Horizontal Drawout 

Indoor and Outdoor Service 

VOLTAGE RATINGS 
3-PHASE 

AMPERES 
INTER-

RUPTING 
CONTIN· 

RATING Max. 
Min. KV. uous 

Rated 
Design 

for Rated 60 CYCLES 
MVA. KV. 

KV. 
INT. 

MVA. 

150 4.16 4.76 3.5 1200 
150 4.16 4.76 3.5 2000 

250 4.16 4.76 3.85 1200 
250 4.16 4.76 3.85 2000 

INTERRUPTING 
RATINGS-AMPERES 

At 
Rated Max. 

Voltage Amperes 

21,000 25,000 
21,000 25,000 

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

WESTINGHOUSE ELECTRIC CORPORATION 
SWITCHGEAR DIVISION 

EAST PITTSBURGH PLANT • EAST PITTSBURGH, PA. 
NEW INFORMATION FEBRUARY, 1959 
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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--------------------------------------------------------

ARC CHUT E  

SHUNT CONN ECTION 

: O P ERATING ROD ..;...-----:-�1 
- 0 • •  ' ' "  

,'.!."'" . 4. 

BLOWOUT MAGN ET 

A RC CH UTE H INGE 

P RIMARY 
DISCON N E CTS 

...._ __ SHUTTER ROLLER 

:t""'------ L EVE RING-IN 
D EVICE ARM 

----- L EVERING-IN DEVICE 
O P E RATING SHAFT 

M ECHANI SM PANEL 

'-------- MAINTENANCE CLOSING 
H AN DL E  SOCK E T  

FIG. 3.  Type 50-DH-250-E, 1 200 Ampere Breaker with Barrier removed, Front View 
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DESCRIPTION __________________________________ ������----------�1-=B�- �32�-2�5�1-�3 
50-DH-150 & -250 A I R  C I RCUIT BREAKERS 

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

for Inspection 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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 
workmen 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 is 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 ASSEM· PLETE 

& CHUTE BLY BREAKER 
BARRIER 

50-DH-1 50-E 1 200 695 85 80 1030 
50-DH-150-E 2000 960 85 100 1 3 1 5  

50-DH-250-E 1200 695 1 10 85 1 1 10 

50-DH-250-E 2000 960 1 10 100 1 390 

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 tum, 
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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50-DH-150 &-250 AIR CIRCUIT BREAKERS 

N ON· T R I P  
F RE E  L E V E R  

L OW E R  T R I P  
F R E E  L I N K S  

C LOSING 
LATCH 

C O N TACT 
P OSITION 
I N D ICATOR 

�--- T R IP F R E E  
L EV E R  

S O L ENOID 
COIL 

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 Tl'ip Magnet. The shunt trip magnet is 
a small electromagnet which is used to trip the 
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I N S U L ATED 
OPERAT I N G  ROD ------J 
LOCK I N G  NUTS --�,.-----J 

T R I P  F R E E  L E V E R  

T R I P P I N G  L ATCH 

P R I M ARY 
LATCH 

CONTACT 

/
A DJ U S T I N G  S T U D  

/ O P E R AT I N G  
C E N T E R  

U P P E R  T R I P  
F R E E  L I N K  

LOW E R  TR I P  
F R E E  L I N K  

CLOSI N G  L I N K  

STAT I O N ARY 
CORE 

M O VA B L E  
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--------
S O L E N O I D  C O I L  

A 
C LOS E D  P O S I T I O N. 

B c 

T R I P - F R E E  PO S I T I O N  R E S E T  P O S I T I O N  

FIG. 6 .  Solenoid Operating Mechanism-Diagram o f  Tripping Positions 
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50-DH-150 &-250 A I R  CIRCUIT BREAKERS 

BARR I E R  MOUNTING 
B RACK ET 

L A TCH CHECK 
SWI TCH 

T R IP L EVER 

SECONDARY 
CONTACT SLIDE 

M ECHAN I SM 
HOP BOLT 

CONTROL 
CUT O F F  SWITCH 

L EVERING-IN DEVICE 
O P E RA T ING SHAFT 

CONTACT POSITION 
INDICATOR 

MAIN TENANCE 
CLOSING LEVER 
SOCK E T  

SHUNT T R I P  
MAGN ET 

FIG.:1.5 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 3f4 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-Gff 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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OPERATION�--------------------------------------------------------

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 INDU CTIVE 

1 25 d-e 8. 4. 
250 d·e 2. 1 .  
600 d-e 0.5 0.2 
1 25 a-e so. 30. 
250 a-e 25. 1 5. 
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 

1 2  

LATCH 
PLATE 

TRI PPI N G  
SPRING 

TRIPPING 
LINK 

LATCH 

M O U N T I NG 
BASE 

FIG. 8. Undervoltage 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 direcUy 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 consequenUy the reset 
lever in the reset position. When the coil voltage is 
reduced sullicienUy, 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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50-DH-150 &-250 A I R  C I RCU I T  BREAKERS 

M O VING ARCING 
CON TACT 

STATIONARY 
M A I N  CON TACT 
FINGER 

MOVING MAIN 
�----- CON TACT 

F I N G E R  STOP 

P U FFER NOZZLE 

M OVING ---- CON TACT ARM 

FIG. 9. Type 50-DH - 1 50-E, 1 200 Ampere Breaker Contacts Viewed from Rear 

shunt trip magnet. It is designed to accommodate 
three instantaneous current transformer trip assam· 
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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S TA TIONARY 
M A I N  C O N TACT 
F IN G E R  · 

STATIONARY 
A RC I N G  CONTACT 

U P P E R  
C O N TACT F O O T  

U P P E R  
C ONTACT F O O T  

S TATIONARY 
A RC I N G  C O N TACT 

P UF F E R  
N OZ Z L E  

~ 

------- MOVING 
A RC I N G  
CONTACTS 

MOVING 
MAIN 
CONTACT 

MOVING 
�------ CONTACT 

A R M  

FIG. 1 0 .  Type 50-DH-250-E, 1 200 Ampere Breaker Contacts, Viewed from Rear 

P U F F E R  
N OZ Z L E  

MOVING A RC IN G  
C O N TACTS 

-------- MOV I N G. MA I N  
CONTACT 

M OV I N G  CONTACT 
A RMS: I N N E R  & O U T E R  

FIG. 1 1 .  Type 50-DH- 1 50-E/250-E, 2000 Ampere Breaker Contacts, Viewed from Rear 
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50-DH-150 &-250 A I R  C I RCUIT BREAKERS 

M OVIN G ARCING 
CONTACT . 

·�' i.:� . � . .  

,, . �.. : . .  . ,.., , . .  , .;.' . .  
· .  1iiJ : :·. ;::! . 

' . •  A RCING CONTACT 
EYE BOLT 
! .,.· 
• '  

M OVIN G · 
CONTACT ARM 

-'l ,: 

STATIONARY 
A RCING CONTACT 

,· · :. 

FIG. 12.  Type 50-DH - 1 50-E, 1 200 Ampere Breaker Contacts, Viewed from Front 

M O V I N G  A RC I N G  -.:::;;;;;,.._-
CONTA C TS 

A RC I N G  CON TA C T  
E Y E BOLT 

M OV IN G . 
C O N TACT ARM -.....;-a 

A RC I N G  CONTACT 
S P R I N GS 

S TA TIONARY 
A RC I N G  CONTA CT 

S TA TIONARY 
M A I N  C ON TACT 
F IN G E RS (4) 

FIG. 13. Type 50-DH-250-E, 1200 Ampere Breaker Contacts, Viewed from Front 
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U PP E R  CONTACT FOOT 

S P R I N G  I N SU LA TION 

P U F F E R  
N OZ Z L E  

L OW E R  
CONTACT FOOT 

S TATIONA RY 
A RCING CONTACT 

S TATIONARY 
M A IN CONTACT F IN G E R S  (6)  

MOVING A RCING 
CON TACTS 

A RCING CON TACT E Y E BOLT 

A RC I N G  CON TACT 
S P R I N GS 

MOVING CONTACT 
A RMS: I N N E R  & O U T E R  

FIG. 1 4 .  Type 50-DH- 1 50-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 
s�acks, 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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50-DH-150 &-250 AIR CIRCUIT BREAKERS 

S HUN T 
STRAP 

TRANSFER STACK 

MOVING 
CON TACT 
A S SE M B LY 

STATIONARY 
CONTACT 
A S SEMBLY 

DEFLECTOR 
CHANNEL 

DEFLECTOR 

FIG. 15. Arc Chute Arrangement 

Figure 16 is a photograph of parUy 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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TYPE SO.DH-2SOE TYPE 50-DH-lSOE 

FIG .  1 6. Partially Assembled Arc Chutes 

FIG. 1 7. 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, 

1 8  

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 www . 
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50-DH-150 &-250 AIR CIRCUIT BREAKERS 

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. If 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 

L EVERING-IN DEVICE 
I N TERLOCK CAM 

L EVERIN G-IN DEVICE • 
GEAR HOUSING 

IN TERLOCK -----

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 
D I A PHRAGM 
CLAMPING RING 

PUFFE R  
D IAPHRAGM 
FRON T PLATE 

GROUND 
CONTACT 

SECONDARY 
PLUG 
AL IGNMEN T 
PINS 

S E CONDARY 
CONTACT 
PLUG 

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 
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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, www . 
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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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OPERATION-------------------------------------------------------

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 in temal 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 1 4  1 6  ' 

9 - P  

AUX. 

S EC. SEC. SW. 

RECEPT. P L U G  3 9 1 7  I I  1 3  1 5  I 2 3 I 2 3 0 0 0  0 0 0  
4 5 6 4 5 6  1�6 
0 0 0 0 0 0  L.C.  

7 8 9 7 8 9 
SW. CUT-OFF 

0 0 0  0 0 0 s w .  

10 I I  1 2  1 0  I I  1 2  0 0 0  0 0 0 
I 

13 14 1 5  1 3 1 4  1 5  r]!!Y • J 0 0 0  0 0 0 
16 1 7 18 1 6  17 18 0 0 0 0 0 0  # 1 0  

_
F. V. M E� H .  

FIG. 23. Diagram o f  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 
breiiker 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. 
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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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INSTALLATION ______________________________ �����������I. B�-�3�2-���1�-3 50-DH-150 & 250 AIR CIRCUIT BREAKERS 

M OVING ARCING CONTACT 

SPRI N G  GUIDE 

ARCING CONTACT FLEXIBLE S HU N T  

ARCING CONTACT SPRINGS 

� � ·v 
/�·� ' 

EYEB OLT --'--.-£ 

CONTACT 
STOP NUT 

MOV I N G  
CONTACT ARM -'-.1 

LOCK N U T  
( l.H. THREAD ) 

CONTACT 
ADJ U ST I NG 
STUD 

STATI ONARY 
ARC I N G  
CONTACT 

UPPER 
CON TACT 
FOOT 

STAT I ON A RY 
CONTACT 
FI NGER 

FINGER STOP 
CAST I N G  

UPPER STUD a 
BU SH I N G  ASSY 

STAT I O N ARY M A I N  CONTACT 

'---- M OVIN G  M A I N  CONTACT 

H I NG E  BOLT 
a CASTLE 
N U T  

LOWER ST U D  a 
BUSH I N G  A SSY 

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

Z. 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 cont&Q.t 
fingers is between lfa and 5.6.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 contactsutfaeett &!& &&pa:tated� inch plus 
�a minus �mennred aUbejnside finqera. Thaqat
i' I S s • •• Jh sfus Yts minu Y,n. Malng 
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INSTALLATION-------------------------------------------------------

this position, adjust the contact stop nut located 
�low 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 
disconnect�d 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. 

S. 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. 

(£) 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 
switch, 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. 

1 1. 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 
eov:pling and rotate counterclockwise until the arms 
cdm.e around to the end of the travel against the 
solid stop. The breaker must be open to engage the 
levering-in device. 

IZ. 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 electrically. 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. 

1)�1 �·  , 
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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. If the barrier is completely assembled 
on the breaker, personnel will be protected 
from contact with the live parts. If however, 
the barrier assembly is left of£ and the breaker 
rolled into the cell, live parts are exposed. The 
breaker should NEVER be rolled in to 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 
�2 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 � 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 Ya2 to lfa 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. Mote 
the position of the ann when the switch snaps closed. 
The switch should close its contact when the trigger-
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ADJUSTMENT--------------------------------------------------------
arm. ia in an interval from 3fs to 1/s inch above the 
normal reset . Poa1fon meuuria9 at the shunt trip 
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. If 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 ¥.n 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 
Install a lion. 

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 

26 

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 bum 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 lfa inch thickness 
is gone, the contact should be replaced. This is be
cause the remaining Vi s 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 3/a-16 hex head bolt located under 
the arcing contact stop nut. Refer to Fig. 24. One of 
the snap rings and the 5/rs 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 
l/4-20 hex head bolts are removed at the top of the 
flexible shunt. For the 50-DH-150-E rating, the 3/a 
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 SO-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 
tim9t 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/rs-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 
3/a-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 a�e 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. 

Z. Erosion of Ceramics. When an arc strikes 
a ceramic part in the arc chutes, the surface of the 
ceramic will be melted slight! y. 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 \11 6 inch) has been eroded to twice its 
original size, (about lfa 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 Jrom 
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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JIAINTENANCE--------------------------------�������������.B�-�3�2-�2�51�-3 
50-DH-150 &-250 AIR CIRCUIT BREAKERS 

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. Wemco 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. 5435-1. 

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 Y:J2 to Yi s 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 overlravel should be approximately Y32 mini
mum to %2 maximum. With wear in the link holes 
and pins, this overlravel 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 3f.i-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 3/a-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 lj4-20 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 
unW 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 direcUy 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 22lf2 degrees below the hori
zontal when the breaker is closed. This is adjusted 
by loosening the lf4-20 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 dismanUed by removing the 
lj4-20 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 retardant, 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 tighUy 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 LB. 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_.a_._3_2--2-51�-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 
11. 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 

1 5 .  Eyebolt 
16. Upper Spring Guide 
17. Spacer 
18. Arcing Contact Adjusting Nut 
19. Shunt Bolts 
20. Lockwashers 
21. 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 

31 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



PARTS IDENTIFICATION ________________________________________________ _ 

· . ..  , 

1 .  S t a t i o n a r y  C o n t a c t  A s s e m b l y 
Complete 

2. Bushing, Stud, and Contact Foot 
Assembly 

3. Lockwasher 

-- - -- . . 10  

4. Arcing Contact Bolt 9. Stationary Main Contact Fingers 
5. Stationary Arcing Contact 10. Main Contact Finger Springs 
6. Finger Stop Casting 1 1 .  Spring Insulating Strip 
7. Lockwashers 
8. Bolts 

FIG. 26. Type 50-DH- 1 50-E, 1200 Ampere Stationary Contact Assembly 
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PARTS IDENTIFICATION ________________________ �--�����--���·�· 8�.�3�2-�2�51�-3 
50-DH-150 &-250 AIR C IRCUIT BREAKERS 

1. Mechanism Frame 
2. Solenoid Back Plate 
3. Back Plate Bolts 
4. Boll 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 
1 4. Pin Bracket 
15.  Closing' Link 
1 6. Trip Free Leve� 
17 .  Contact Position Indicator 
18. Indicator Bolt 
1 9. Latching Pin 
20. Oj>erating Arm for Cutoff Switch 

30 

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 
221. 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 

7 �: 22A �� 
228 � .--220 �UE �� � L '22 F 22C e 22 G 3�32w:;: 
32 /�f�2E� �:�F • 328 /32 1 -

17  32C 32 K 
��032H =f � � 32 J \ , \  I' 32N l2L 32M 

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

32A. Bracket 
32B. Bracket Locating Boll 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 
32L. Trigger Spring Guide 
32M. Cam Roller 
32N. Trigger 
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¥ �P�RTS IDENTIFICATION ________________________________________________ �-
/ . · 

I '  ' 

·' ,-;;,; 

1. · · 

i � 
i 

l. Puffer Assembly Complete 
2. PuHer Casting 
3. Rear Clamping Plate, Steel 
4. Gasket Plate 
5. Diaphragm 

. . . -- --- - - - --· ·- · · - - .  - . • . • � ... � .... � �- ..._ -· -- .. J 

7. Clamping Ring 
8. Clamping Ring Screws 

1 3. Diaphragm Center Clamp Nuts 
1 4. Diaphragm Center Clamp Bolts 

9. Puffer Tubes a n d  Nozzles 1 5. Puffer Rod Castelated Nuts 
10. Sprir;y Stop Pins 1 6. Cotler Pins 
1 1 . Washers 17. Puller Rod Pins 

6. Front Clamping Plate 1 2. Puffer and Accelerating Springs 1 8. Puller Rod, Long, Right Hand 

34 

FIG. 28 .  Puffer Assembly 

E N D  V I EW 
7 

8 

5 7 
3 2  32 

1 3  
3 2  

5j� ((� l f  9 
1 0  

LON G  " a  I I  SHORT " b" SHORT " a" 

S EG M E N T S  

1 5  
3 2  

1 9. Puller Rod, Short, Left Hand 

ROTOR A S S E M B LY 

1 .  Operating Lever 
2. Collar 
3. Insulating Barrier 
4. Spacer, 5h2 wide 
5. Spacer, 1 %2 Wide 
6. Spacer, %2 Wide 
7. Spacer, 1 5f32 Wide 
d. Segment, Long, "a" 
9. Segment, Short, "b" 

1 0. Segment, Short, "a" 
1 1 .  End Clamp 
1 2. Clamping Bolt 

FIG. 29. Auxiliary Switch Details 

• 

• 
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A I R C I R C U I T B R E A K E R T Y P E S 7 5 D H E - 1 5 0 D HE 

D E S C R I PT I ON 

The Type 75 DHE and 150 DHE A i r  C i rc u i t  Breakers are 3-po l e ,  e l ect r ic a l ly operated , ho r
i zontal drawout un its for metal - c l ad sw i tchgear. The rat ing of the b reak e rs are as fo l l ows:  

Break e r  Type 75DH250E 

Interrup t i ng Rat i ng 250 MVA 

Cont inuous 60 Cyc l e  
Rat ing 1 200- 2000 A .  

Rated Vo l tage 7 200 v .  

Max i mum De sign Vo l tage 8250 V. 

M i n i mum Vo l t age For 
Interrupt ing Capac i ty 

Interrupt i ng Current 
At Rated Vol tage 

Max i mum Interrupt ing 
current 

4600 v. 

20000 A. 

3 2000 A. 

75DH500E 

5 00 MVA 

1 200- 2000 A. 

7200 v .  

8250 v .  

6600 v. 

4 0000 A. 

44000 A. 

150DH 1 50E 150DH250E 

150 MVA 250 MVA 

1 200 A. 1 200- 2000 A .  

13 800 v. 1 3 800 v. 

1 5000 v. 15000 v. 

6600 v. 6600 v. 

6300 A. 1 0600 A. 

1 3000 A. 22000 A. 

150011500E 

500 MVA 

1200- 2000 A. 

13 300 v .  

1 5 0 0 0  v .  

1 1 500 v .  

2 1 000 A. 

25000 A.  

F i gure 1 shows a ty p ical b reake r comp l e t e l y  assembl ed as i t  i s  p l ac ed into the ce l l . 

F I G . I T Y P I C A L  B R E A KE R C0.1 P L ET E LY A S S E t 1 B L E D  

2 
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A I R  C I R C U I T  B R E A K E R  T Y P E S  7 5  D II E • I S O  D II E  

F igure 2 shows the bar r i e r  removed , the arrangement o f  the center co i l  arc chutes,  the 
contac t s , and the so l e noid operat i ng mechan ism. 

SE CONDARY 
CONTACT 
SLIDE 

MANUAL 
CLOSING 
SOCKET 

CIRCUIT BREAKER WITH MAIN 
BARRIER REMOVED 

BLOWOUT 
'""'L-- MAGN E T  

HINGE BRACKET 
HINGE PIN 

ARC CHUTE 
SUPPORT 

ROLLER ARM 
AND ROLLER 

F IG .  2 .  C IRCU IT BREAKER W ITH MA IN BARR IER REMOVED 

These components are supported on a we l d ed steel frame which  i s  mounted on f l anged 
whee l s  for d r i v ing it into the metal c l ad cel l .  In the lower part o f  the frame i s  a l so lo
c ated the l ever ing- in device fo r mov i ng t he breaker into f i na l contac t  engageme n t .  Th is de
v ice i s  interl ocked with the mec han ism to p revent i nsert ing or  w i t hdrawing the breaker w i th 
the contacts c l osed . A l so l ocated i n  the lower part o f  the frame are t he secondary contacts 
for aut omat ical l y  d i sconnec t i ng the con t ro l  w i r ing when the b reaker i s  w i t hd rawn, the aux i l 
i a ry swi tc h ,  and other  aux i l i ary dev i ces.  

The arc chu tes on t h is breake r are o f  the center c o i l des ign.  In this type o f  const ruc
t ion, the magne t i c  c i rc u i t  is H-s haped w i t h  t he c ross memb e r  of the H pass i ng t hrough t he 
c enter o f  the arc chute.  The bl owout co i l s  are wounct around the cross memb e r  o f  t he I I  and 
l i e in the center o f  t he arc chute.  
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A I R  C I R C U I T  B R E A K E R  T Y P E S  75 D H E · l S O  D H E  

W i t h  t h i s  type o f  cons t r uc t ion,  the magne t i c  core passes through t he center o f  the arc 
chut e ,  and is an int egral par t o f  the arc chute assemb ly.  To prov ide easy access i b i l i ty fo r 
contact ma i n tenance and inspect ion,  t he arc chutes are h i nged at t he rea r ,  and a s i mp l e  t i l t
ing d ev ice is prov ided. F i gure 3 shows t he break e r  w i th t he arc chutes t i l t ed back . The 
l ever ing- i n  dev i c e  is used to supp ly t he mec han ical  ad vantage for t i l t i ng the arc chutes.  

I I  

-- ---- --

/ 
_ I  J 

F I G .  3. C I RCU I T  BREAK ER W I TH MA I N  BARR I ER REt�OVEO AND ARC C HUTE S RA IS ED 

A barr i e r  assembly is p l aced o n  t he breaker before i t  i s  rol l ed into i t s  c e l l .  The 
f ront sheet is 1/8 i nch s teel t o  form a grounded barr i e r  b e tween pe rsonne l and l ive parts 
when t he un i t  i s  i n  the c e l l .  The bar r i e r  as sembl y  i s  i n  four part s  for co nve n i ence i n  han
d l i ng.  The re are t hree s eparate i nsulat i n g  bar r i e r  compart ments - a l e f t ,  center,  and 
r i gh t  un i t  p l aced s ide by s ide.  The front s t e e l  bar r i e r  i s  suppor t ed by two hange rs which 
e ngage the barriers  at t he top . The bot tom o f  t he bar r i e r  is secured w i t h  two he xago n head 
bo l ts which a t t ac h  to t he frame structure.  
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A I R  C I R C U I T  B R E A K E R  T Y P E S  7 5  O I ! E · 1 5 0 D IIE 

R EC E I V I N G ,  H A N D L I N G A N D  STOR I N G 

The rece i v i n g ,  hand l i ng and s t o r i n g  o f  the b reakers should be done i n  the manner set 
fo rth i n  t he instruc t ion book I . B .  3 2· 25 1 · 3. The appro x i mate we ight  o f  the b reakers and t he 
var ious parts are as fol l ows. 

Breaker Parts 

Breaker w i t hout arc chute 
and bar r i ers 

S i n g l e  arc chute 

Barr i e r  assembly 

Comp l e t e  b reak e r  

1 200 Amperes 

950 pounds 

265 pounds 

200 pounds 

1945 pounds 

I N STA L LAT I O N  

2000 Ampe res 

1 23 0  po unds 

265 pounds 

200 po unds 

2225 pounds 

W i t h  the except ion of the arc i n g  c hambers and t he bar r i e rs ,  these b reakers are shi pped 
compl e te l y  assemb l ed and adj usted . No adj ustment sho u l d  be r equ i red and none should be made 
unless obv ious l y  needed. 

C A UT I ON :  S e v e r e  i n j u ry may b e  s u st a i n ed i f  any pa rt of  t h e  bod y  i s  st r u c k  b y  the con

tact a rms s i n ce t h e y  move v e r y  ra p i d l y  i n  t h e  open i ng s t rok e .  P e r s o n n e l  work i n g a b o u t  t h e  

b re a k e r  s h o u l d  s t a y  c l ea r  o f  t h e  s p a c e  i n  w h i c h t h e  c o n t a c t  a rms move wh i l e t h e  b re a k e r  i s  

c l o s ed or  b e i n g c l o s ed . I f  b r e ake r h a s  b een c l o s ed by h an d ,  a l w a y s  remov e t h e  h and c l o s i n g  l ev e r  

b e f o r e  t r i p p i n g .  

The fo l l ow i ng sequence o f  operation should b e  p e r fo rmed i n  prepar ing the break e r  for 
use : 

1 .  Breake rs are usual l y  shi pped w i t h  the c ontac ts c l o sed and w i th a t i e  o n  the t r i p  l ever 
to p revent t r i pp i ng.  After t he breaker i s  unpacked and ' the s h i p p i ng t i es and b races re
moved, take off the tie on the trip l ev e r  and trip the break e r .  Then c l ose t he breaker 
carefu l l y  by hand us i n g  t he removab l e  hand c l os i ng l ever.  Mak e certain  that al l parts 
are func t ioning p roperly i n  that there i s  no b i nd i ng o r  exces s i ve f r i c t ion.  As the con
tacts touch near the end of the c l os i ng s t roke,  the force necessary to c l ose the b reake r 
i nc reases rap i d l y .  

2 .  W i t h  t he b reak e r  i n  the c l osed pos i t ion , check the contacts t o  make c e r ta i n  that the ad 
j ustments have not b een d i s t u rbed. For proper set t i ngs,  refer to Figure 24 o f  
I . B . 32-25 1-3.  I f  adj ustments are requ i red, they may be made as desc r i bed on Page 23.  

A l i ght f i l m o f  g rease i s  app l ied to both t he arc ing and ma i n  contacts b e fore t h e  b reaker 
is operated at the factory. Thi s  f i l m  is norma l l y  removed before sh ipment.  Be fore the 
b reaker is p l aced in serv i c e ,  i nspect a l l contacts to see t hat they are free of o i l  or 
grease. 

3. The b reak e r  i s  more eas i l y  hand l ed w i th t he arc chutes and b ar r i er s  removed. Mount these 
parts after t he b reake r has been moved near the metal c l ad c e l l st ruc t ure.  Before i n 
stal l i ng t he a r c  chutes, p l a,y  a s t ream o f  d ry comp ressed a i r  through t hem from e a c h  end 
to remove any dust o r  fore i gn mat t e r .  Then examine the chutes to mak e certain t hat t he 
vents and slots are free o f  any fore i g n  mat e r i al . 
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4 .  Mount the arc chutes one at a t i me i n  the fo l lowing man ne r :  

a. P l ac e  a r ope s l i n g  t hrough the 5/8 d i a. stud loc ated at the ton c enter o f  eac h  arc chute . 

b .  L i ft t h e  a r c  chutes and lower t hem carefu l ly o v e r  each phase mak ing c e r t a i n  that they 
center over the con tac t str uc ture w i thout s t r i k ing the ce ram ic p i ec e s .  

c .  Remove t h e  h i nge p i n  from t h e  uppe r  bushing f l ang e. 

d.  Lower arc chute into n l ace so that back end i s  between h i n t!:P b racke t on urn e r· bush ing 
f l ange . Use care i n  1 in i ng up the arc chute so that rear a r e horn el i p  mak ('s f!:Ood c o n 

t ac t  w i t h  uppe r  contact foo t .  

e .  Insert h i nge p i n  and p u t  cotter p i ns i n  p l ac e .  

f .  Bo l t  a r c  ho rn connector t o  front arc h o r n  i n  t h e  chute. 

g.  T i ghten lower connec t ion o f  arc horn connec t o r  s i nce it ma.Y have come l oosp rl u r i n g  s h i p
me n t .  

h .  Make f i nal check b y  ope rat i n g  b r eake r slowly b y  hand , and s e e  that the r e  i s  n o  i n t e r f e r 
e n c e  w i t h  t he moveme nt o f  t h e  contac ts.  

5. The interphase barr i e r  sho u l d  now be put in p l ac e .  Because o f  t he s i ze and we ight,  the 
bar r i e r  assemb ly i s  d iv ided i n to four parts.  Three o f  the parts consist  o f  insul a t i ng 
compart ments - l e f t  phase , center phase and r i ght phase. The compar tmen t s  arP not i n t e r
changeab l e  due to t he location o f  t he hanger p i n  for t he front s t eel bar r i P r ,  one o f  wh i c h  
i s  at t h e  top l e f t  s id e ,  and t he o t h e r  a t  t h e  t o p  r i ght s ide.  I n t e rchan g i ng the two fmd 
compartments w i l l  p l ac e  the support i n g  p i ns at the i nco rrect l oc at ion fo r the s t e e l  front 
bar r i e r. After t he compa rtments are s l i d  i nto p l ace ,  the steel har r i er is p l aced f l a tl .v 
against the compartmen ts at a sl i g h t l y  h i gher e l evat ion and s l ow l y lowered 1 1 1 1t i l  t he hool< s 
engage the p ins at both s ides.  The lower end o f  the steel bar r i e r  i s  t hen secured to the 
frame s tructure w i th two hex head bo l ts ,  mak i n g  certain that the bar r i e r  i s  vert i ca l ly 
s t ra i ght in pos i t i on to enter the ce l l  ope n i n g. 

6.  The b reaker i s  now ready to be ope rated e l ect r ical ly.  Each b reaker should be c l osed and 
t r i pped e l ec t r i cal ly several t i mes b e fore b e ing connected to h i gh vol t age.  These ope ra
t ions may be made at the test po s i t i o n  in t he c e l l  or by means of o t her t P s t  fac i l i t i e s  
p rov ided. See Pages 17,  1 8 ,  19,  and 20 o f  I . B . 3 2- 25 1 -3 fo r i n f o rma t io n  conc e rn i n g  p l ac 
i n g  the b reaker i n  the c e l l .  The hand c l os i ng l ev e r  must be ahays removed from the sock e t  
i n  t he mec han i sm before mak ing e l e c t r ical  operat i ons . I f  e l e c t r ical  ope rat ion i s  qu i ck 
and pos i t i v e  on both t he c l os e  and t r ip ,  the b reaker i s  now ready to be l eve red in to tl1e 
operat i n g  pos i t ion.  

CAUT I ON :  Do not a t t em p t  to c l o s e  t h e  b re a k e r  by  h a n d  a g a i n s t  a n  e n e r g i z e d  c i rc u i t .  To 

i n s u re s u f f i c i en t  c l os i n g force a n d  s p e ed , t h e  b r ea k e r s h o u l d  b e  c l o s ed e l e c t r i c a l l y  f r om an 

a d e q u a t e  powe r sou r c e .  S e e  H EMA s t a n d a rd S G - 6- 2 1 3 . 

When t h e  b re a k e r  i s  p u t  i n t o  t h e  c e l l a n d  mov ed i n  b e yond t he t e s t  p o s i t i on ,  t h e  h i g h 

vo l t a g e  p a r t s  w i l l  be e n e r g i z ed .  I f  t he ba r r i e r i s  c omp l e t e l y a s s emb l e d on t h e  b re a k e r ,  P e r 

s on n e l  w i l l  b e  p ro t e c t ed f rom c on t ac t  w i t h t h e  I i ve pa r t s .  l f  h owe v e r , t h e  b a r r i e r a s s e m b l y 

i s  l e f t  o f f  a nd t he b r ea ke r r o l l ed i n to t he c e l l ,  l i v e  p a r t s  a r e e x p o se d .  The b r e a k e r  n e v e r  

s h o u l d  b e  r o l l ed i n t o  a n  e ne r g i z e d  c e l l s t r u c t u r e  b e y on d  t h e  t e s t  p o s i t i on w i t h o u t  h a v i n g t h e  

a rc c h u t e s  a n d  c om p l e t e  b a r r i e r a s s e mb l y i n  p l a c e .  
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O P ERAT I O N A N D  ADJ USTMENT 

The ope ration and ad j ustments o f  the break e r  i s  the same as that for the b reakers de
scri bed i n  I . B. 32-25 1-3 .  Reference shoul d  be made to Pages 9 through 1 2  o f  the I . B . for i n
format ion cov e r i n g  t he Mechan ism, Mec han ism Panel  w i t h  i t s  asso c i ated t r i pping device and 
aux i l iaries , and Mechanism Adj us t men t s .  

C O N TACT A D J U STME NT 

The contacts o n  t h i s  b reaker are the same as those descr i bed on Pages 23 and 26, i n  the 
i ns t ruct ion book. Any adj us t men t s  that are nec essary should be made as out l i ned i n  that sec
t ion. 

ARC C H U TE S  

The arc chut e ,  F i g .  1 5  o f  I . B . 32-25 1 -3 , c ons ists o f  an H- shaped b l owo ut magn e t ,  b l owout 
co i l s ,  t ransfer arc ho rns, t rans fer stacks, main i n t e r rupter stacks, a front arc ho rn,  and a 
rear arc horn, al l assemb led i n  and about a fab r icated rec tangul ar c hu t e  j acket.  Th e arc 
chute is h i nged t o  t he break e r  and when it is in the normal pos i t ion,  i t s lower end completely  
surrounds the  contac t s t ruc ture.  

The bl owout magnet i s  l o c at ed so that the magn e t i c  core passes through the center o f  the 
arc chute.  The b l o wo u t  co i l s  are wound about the core and l i e i n  w i ndows cut in the chute 
side sheet s .  One t e rminal  of each c o i l  connec t s  to a t ransf e r  arc horn and the o ther t e rminal s 
are j o i ned together w i t h  the shad i ng co i l .  Two t rans f e r  s tack s  are p l aced in the space be
tween the t rans fer arc horns and the shad i ng co i l .  To e i t h e r  s id e  o f  the t ransfer arc ho rns 
are the ma i n  interrupter s tacks which are mad e  up of a s e r i es of insul at ing ref rac tory p l ates. 
These p l ates have inverted V- shaped s l o ts .  The s l o ts are off set  so that as the p l ates are 
s tacked w i t h  the s l o ts al ternat i ng from one s ide to the other,  the arc mus t t ake a serpent ine 
path as it moves up i n to t h e  arc chute,  thus i nc reas i ng the l ength of the arc . 

To ei ther s i de o f  the ma i n  i nterrupt e r  s tacks are t wo metal l i c arc horns to wh ich the 
arc t rans fers from the arc i ng con tac t s .  The front arc horn i s  c onne c t ed e l ec t r i c a l l y  to t he 
mov ing contac t h i n ge ,  and t h e  rear arc horns automat ical l y  connects to the stat ionary con tac t 
when the arc chute i s  l owered to i ts normal pos i t ion.  

The ac t ion o f  t h e  breaker i n  i n t e r rupt i n g  an arc i s  as fol l ows : Re fe r r i ng to Fi gure 15,  
when the arc ing contacts part and an a rc i s  d rawn, i t  l oops up and impi nges on the l ower ends 
of the two t rans f e r  arc horns and the shad ing co i l .  The two short segmen t s  o f  arc f rom the 
t rans fer arc horns t o  the s had i n g  co i l  then move up i nt o  the t ransfer s t acks and are quickly 
interrupted p l ac i ng the b lowout coil  in  series  w i t h  the  arc .  

When the  c u rren t starts  to flow in  the  b lowout coi l s ,  a magne t i c  field  is  es tabl ished 
and the arc , wh ich by t h i s  t i me is two separate arcs,  extend i ng from the two end arc ho rns to 
the t rans f e r  ho rns,  is d r i ven very rap i d l y  up i n to the s l ots of the refrac tory p l ates.  As the 
arc moves to the cl osed end of the s l o ts ,  i t  is res t r i c ted,  l engt hened , cooled , and subj ect to 
to a strong magne t ical l y  i nduced b l as t  of gas. Al l of these forces resul t i n  rap id " de- ioni 
zat ion" o f  the arc space, and fo r the arc to ma i n t a i n  i t sel f i t  must continua l l y  ionize fresh 
gas. At current zero the fo rma t i o n  of new ionization momentar i l y  ceases,  but the de- ion izat ion 
cont i n ues so that d i e l e c t r i c  s t rength i s  estab l i shed in the arc space and t he c i rcu it i s  i n
terrupted .  
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A RC C H U T E  L I FT E R  

In order to raise t he a r c  chutes for contac t  inspec t ion and maint enanc e ,  an a r c  chute 
l i ft e r  is p rovided.  This attac hment which uses t he mechan ical advan tage of the l eve r i ng - i n  
dev i ce t o  prov i de the l i f t ing fo rce,  cons i s t s  o f  a 1 "  d iame ter stee l ba r ,  and two chann e l  
shaped arms. The s te e l  b a r  is insert ed t hrough the a r c  chute open ings ,  and t h e  arms a r e  se
cured i n  p l ace as shown i n  Fig.  3.  

T o  r a i s e  the a r c  chutes refer to F i g ure 3 and p roceed a s  fol l ows : 

1. Remove bar r i e r  assemb ly.  

2.  P l ace 1"  d i ame ter steel  bar through l arge 1- 1/8 d i ame ter ho l es in front o f  arc chutes.  

3.  Fas ten t he channe l arms to t h e  ends o f  the 1 "  d i ame ter bar. 

4 .  P l ace c rank o n  l ever ing- i n  dev i c e  opera t i n g  shaft and rotate c l ockwise s o  that the ro l l ers 
at each s ide o f  the b reaker advance forward enough to i nsert the oppos i te end of  the c han
nel arms. C l amp the arms over t he ro l l er s .  

5 .  D i sconnect shunt st raps from front a r c  ho rn.  

6.  Place c rank on leve r i ng - i n  operat i n g  shaft and cont i nue to rotate c lockw ise to raise the 
arc chute to pos i t ion shown in F ig u r e  3. 

It is impo rtant that the arc chutes b e  r a i sed unt i l  t he i nd i cato r  on the front o f  the 
b reake r shows t hat the ful l  trave l of the l ever ing- i n  device has been used. Th i s  rel eases 
the mechanism inter lock and perm i t s  the break e r  to b e  c losed and t r i pped e i ther e l ec t r ical l y  
o r  manual l y  w i t h  t he arc c hutes in t h e  r a i sed pos i t ion.  

To lower t he arc chutes and p repare t he breaker fo r ret urn to serv i c e ,  repeat the steps 
1 to 6 i n  reverse o rder.  

CAUT I ON :  A f t e r  i n s p ect i n g the co n t a c t s a n d  a rc chutes and before r e t u rn i n g t h e  b reak e r  
t o  s e rv i ce ,  mak e c e rta i n  t h a t  t h e  s h u n t  c o n n e c t i on t o  t h e  f ron t a r c  h o rn s  i s  bo l t ed t i g h t .  

H O R I Z O N T A L  D RAWOUT A R RA N G EMENT 

The b reak e r  i s  arran ged fo r use in ho r i zontal drawout metal c l ad equi pment and any ques
t i ons pert a i n i ng to t h i s  ar rangeme nt , which i nc l udes operat ion o f  the break e r  l ever ing- in de
v ic e ,  shoul d be re fer red to I . B .  32- 25 1 - 3  Pages 8 t hrough 22. 

MA I N T E N A N C E  

Maintenance p rocedure for t he a i r  c i rc u i t  b reaker,  refer to I . B . 32-25 1 - 3 ,  Pages 26 
t hrough 30.  

P A R T S  I D ENT I F I CAT I ON 

Instruct ion Book 3 2- 25 1-3 i l l us t rates s im i l ar parts used on t hese breakers. Parts fo r 
a par t icular b reak e r  can be i dent i f ied by these i l l ust rat ions, spec i fi ca l l y  ment ioning the 
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type and rat i ng o f  the break e r  for wh i c h  the par ts are requi red . The break e r  namep l ate w i l l  
iden t i fy the breaker type and rat i ng. 

MO T O R  O P E RA T E D  B R E A K E R S  

A separate ins t ruc t ion book i s  suppl i ed f o r  b reakers hav i n g  a mo to r-spr ing type o f  c l os
ing mechan i sm, and are suppl i ed w i t h the o rder i nvo l v i n g  t h i s  type o f  equ i pmen t.  
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