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Westinghouse

Type 50-DH-50 Air Circuit Breaker
600-1200 Amperes,
5000 Volts

PURPOSE

The purpose of this instruction book is to ac-
quaint the recipient with the characteristics of
the 50-DH-50 Air Circuit Breaker. This book
voids the Advance Instruction Book I. B. 33-670-2
printed 6-43. Instructions necessary for the com-
plete installation, operation and maintenance will
be found between the covers of this book. The
type DH Air Circuit Breaker is rather new, how-

Fig. 1— Type 50-DH 50, 600 Ampere, 5000 Volt, 3-Pole, *“‘De-
on"” Air Circuit Breaker.

ever, its operation is, to a considérable degree, simi-
lar to that of an oil circuit breaker.” It is built by a
company that has been a¢tive in%he manufacture
of the higher voltage power/air €ircuit breakers for
the past fifteen years.

Fundamentally a power,circuit breaker is a de-
vice for interruptingha circuit between separable
contacts under gsormal®or abnormal conditions.
Ordinarily: circuit breakers are required to operate
only infrequently®although some classes of break-
ers are suitablefor frequent operations. The type
“DH De-ion’’/Air Circuit Breaker is designed to
operateima normal atmosphere and is not depend-
ent on the“maintenance of any stored medium,
suchVas,airjor liquid dielectric. Its performance is
dependable, clean-cut and free from uncertainty.

L.

Fi ig. 2—Type 50-DH-50, 600 Ampere, 5000 Volt, 3-Pole, ‘'De-
ion"” Air Circuit Breaker. Inter-phase Barrier and Arc
Chamber Removed



Type 50-DH-50 Air Circuit Breaker

The 50-DH-50 Air Circuit Breakers are designed
for indoor operating service at a-c voltages of from
2200 to 5000, for normal current loads up to and
including 1200 amperes and for an interrupting
duty of 50,000 KVA at 25 and 60 cycle frequency.
They may be used on indoor applications where an
air circuit breaker is desired. They are character-
ized by long life and moderate maintenance require-
ments when operated under severe duty.

DESCRIPTION

General

Figure 1, Page 3, shows a 600 ampere 5000
volt, type 50-DH-50, 3-pole circuit breaker
equipped with a type SAF-2 operating mechanism
as developed for metal clad switchgear use. The
breaker consists essentially of a back mounting
plate on which are mounted three individual pole
units, each with its own contacts, arcing chamber
and magnetic circuit. The three contacts are oper-
ated through pullrods, shaft and a connecting link
by a single electric solenoid which is trip free in all
positions. Figure 2, page 3, shows a side view of
the same breaker with one arc chamber and the
inter-phase barrier removed.

Figure 3 shows a drawing of the breaker locat-
ing the various parts,—the primary disconnecting
contacts are shown by Figure 4, page 5. The
operating mechanism with auxiliary switches and

all low voltage control accessories are located
below the high voltage parts and isolated fromgthem
by a horizontal steel barrier to which a vertical
plate is attached. This vertical plate supports,the
bushings, contacts, magnetic circuits, and arc
chambers, all of these parts being at high potential.

Operating Mechanism

The electrical operating mechanismsupplied with
this breaker is the direct current ,solenoid type
SAF-2 slightly modified to be,adaptable to the ap-
plication involved. This mgchanisn is mounted so
that the moving core, operating in"a vertical plane,
acts through a toggle linkage,uconnecting rod, ro-
tating shaft, and pull rodsito close the breaker
contacts. After a normalyclesure, upon de-energiz-
ing the closing coilftheymoving core is returned to
its normal open pesition”by gravity; the breaker
being held closed,by%the mechanism linkage until
tripped by oné€ of/the, tripping devices which form a
part of the mechanism. If specified, a cut-off
switch, to‘energizé a control relay for interruption
of the closing ceil current, will be supplied. The
latch-checking, switch, when required, is mounted
on Athe upper left side of the mechanism and is
operated by the mechanism tripping latch. An
auxiliary®switch with a maximum of ten contacts
is mounted vertically on the right side of the mech-
anism.” This switch is operated simultaneously with
the circuit breaker contacts.
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Type 50-DH-50 Asr Circust Breaker

Contact Assembly

The breaker contact assembly, Figure 5, is lo-
cated above the operating mechanism and operated
by an operating rod, shaft and pull rods. This
contact assembly must be capable of carrying
normal load currents and drawing the arc during
the interrupting periods in a manner that after
circuit interruptions the contacts will be in such
condition that the load current can be carried
without undue temperature rise. The moving con-
tacts are of the blade type with silvered hinged
joints forming the lower contact. The upper mov-
ing main contacts consist of silvered serrations on
the upper part of the blades. These serrations en-
gage the silvered tongues of the upper studs when
the breaker is in the closed position. The stationary
arcing contacts are fastened to the top of and
project over the stationary main tongues so that
they engage the arcing contact surface on the
blades as the breaker is opening or closing, how-
ever, these arcing contact surfaces do not engage
each other when the breaker is in the fully closed
position. The entire contact arrangement is so de-
signed that the arcing contacts, which have arc
resisting surfaces, part last on opening and engage
first in closing to protect the main contact sur-
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Fig. 4—Type 50-DH-50, ‘‘De-ion" Air Circuit Breaker,
Primary Disconnecting Contacts

faces ffom ‘any arcing that might be caused by
either of “theseoperations. Contact pressure is
maintained on, the earlier models by bronze spring
cup.washers; conical springs are used on the later
designs.
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Type 50-DH-50 Asr Circuit Breaker

Arcing Chambers and Magnetic Circuit

The arcing chambers are located immediately
above the arcing contacts and consist of assemblies
of laterally spaced ceramic plates, having V-shaped
slots and held together with a moisture and heat
resisting cement, encased in a protective covering
of insulating material. An arcing horn is provided
at each end of the ceramic plate assemblies and the
insulating sides of the covering extend downward
East the upper contacts. The arcing chambers are

eld in position by magnetic pole pieces. On inter-
ruption, the magnetic flux across the gap between
the pole faces and through the arc chamber forces
the arc upward into the interrupting slot.

Interphase Barriers

Interphase insulating barriers, built as a single
unit are fastened to a support which is bolted to
the horizontal steel plate base.

Operation of Breaker in Extinguishing Arc

Figure 6 shows a typical arrangement of the
fundamental parts of the Type DH Air Circuit
Breaker. The operation of the circuit breaker will
be more clearly understood by referring to that
figure while reading the remainder of this para-
graph. The arcing contacts are so arranged that
at the instant of parting they form a loop in
the current path through the breaker, 1. The
magnetic effect of this loop extends the arc rapidly
upward as the contacts open, 2. Due to this logping
effect, the arc almost instantly impinges against'the
fixed horn in the arc chamber immediately above
the stationary arcing contact so that one arc termi-
nal transfers to this horn; the other arc terminahre-
maining on the moving arcing contact momentarily,
3. " The transfer of the arc to the hornsaltersthe
current path through the breaker to(include the
multi-turn coil as that coil is not carrying current
when the breaker is in the closed pgsitien. Current
flowing through that coil producesia magnetic flux
which moves the arc upward 1ato theéyarc chamber
and the second arc terminal from the moving arcing
contact to the arcing horn dt thepfront end of the
arc chamber, 4. A shunt path connects this horn
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Fig. 6—Typical Arrangement of Component Parts

to the lower breaker terminal, thus relieving the
contacts of the current carrying duty until thefarc
is extinguished in slot of the arc chamber, 5, 6.

SAFETY FOR PERSONNEL

The installation, operation, and maintenance of
circuit breaker equipment requires that certain pre-
cautionary measures be taken toyprevent accidents.
The following list presents a few suggestions of that
character.

(1) Do not touch a live breaker:

Parts of the circuit breaker above the hor-
izontal isolating batrier/are at line potential
of the circuit t6'which the circuit breaker is
connected. The breaker should be isolated
from the circuittyby disconnecting switches
and the gontagts solidly grounded, in con-
formance'with conventional safety practice,
before attempting any work on the breaker.

(2) Whenever possible the breaker should be
in the open position when any work is being
dene on it. If that is impossible the trigger
should be secured in the latched position by
inserting a wooden block, approximately
2V¢"'x 34" x 3" long, between the trigger and
the tripping lever in such a manner that it
is impossible to move the trigger to the trip-
ping position. Such a blocking arrangement
1s also useful when working with the under-
voltage attachment.

3) Before placing the circuit breaker in serv-
ice make certain that the frame is effectively
grounded and that minimum clearances for
the rated voltages are maintained between
live parts and ground. The same check as
to clearances should be made between
phases if barriers other than those supplied
with the breaker are to be used.

(4). Never lay tools, such as wrenches and
screw drivers, on any portion of the circuit
breaker.

(5) When assembling the arcing chambers on-

to the breaker, check to see that the contact
jaw on the stack has engaged the lead to the
blow-in coil and that the chambers are cen-
trally located so that there is no interference
with the travel of the moving contacts.

(6) When lifting the breaker by cranes it is
advisable to remove the arcing chambers
and barriers before proceeding with such an
operation.

@) Do not replace any arc chamber after the
ends of slots have become % inches wide
through erosion. (See “Arc Chambers”
under “Operation and Maintenance.”

r




Type 50-DH-50 Air Circuit Breaker

STORAGE

The arcing chambers and barriers are shipped
separately from the breakers to guard against dam-
age due to rough handling and for more secure pro-
tection against dust and moisture.

The breaker is designed for indoor service and
should be put in a clean dry place immediately
upon arrival.

HANDLING, UNLOADING and UNPACKING

The shipment of a Type DH Air Circuit Breaker
requires careful handling and ample packing to
protect the breaker from serious shocks while in
transit. The breakers are completely assembled
and tested at the factory and are then dismantled
to permit the arcing chambers and barriers being
shipped separately.

Immediately upon receipt of a circuit breaker,
an examination should be made for any damage
sustained while enroute. If injury is evident or in-
dication of rough handling is visible, a claim should
be filed at once with the Transportation Company
and the nearest Westinghouse Sales Office notified
promptly.

Unloading and uncrating the breaker requires
very careful work. The base of the crate to which
the breaker is fastened may be used as a skid in
moving the breaker around. Do Not Use Long
Bars to uncrate the breaker as they may slip
through the crating and damage the equipment, a
nail puller is recommended for that particular pur-
pose. If a crane is available to use in femoying
the breakers from the crates considerable, time can
be saved in unpacking. Care should be exercised
in attaching the lifting hooks to the liftifig, holes in
the breaker frame to make certain that thelehains
are not lowered too far as to become, untangled in
some part of the breaker when the lift"is made.
Approximate net weights:— Breaker Complete 520
Ib., Arcing Chambers 20 1b. eachy Interphase Bar-
rier 15 Ib.

INSTALLATION AND_ ERECTION

With the exception ¢f thegarcing chambers and
barriers, these breakers‘are shipped completely as-
sembled and adjustéd-®»No change in adjustments
should be required and none should be made un-
less it is obyious, thatgthey have been disturbed.
However, before attempting to operate the break-
er electrically it'should be closed carefully by hand
to make “Gertain 4that all parts are functioning
properly.

At this time it is well to check the contacts to
make certain that the settings have not been dis-
turbed. The contact pressure adjustments are made
with the contacts in the closed position. The lower,
hinge, contact, is adjusted by turning the nut two
thirds)of a turn past the point where it becomes
snlg. Pressure is secured on the upper contacts in
the earlier models by cup washers held in compres-
sion by bolts and castle nuts, the castle nuts should
be turned up five-sixths of a turn after they have

-

first been made snug. In later models the uppef cup
washer has been replaced with a conical springiand
spacer arrangement in which case the nut should, be
turned up tight on the spacer and cottered\in that
position. When adjusted in this manner the meving
contact blades will separate approximately s inch
when the arcing contacts engage. There should be
a slight clearance between the arcing contacts when
the blades are in the fully cleSéd_position, this
separation is desirable to assuregfull) pressure on
the main contacts.

A light film of graphite greaselis applied to both
the arcing and main contacts before the breaker is
operated on the test floor.( This film is removed
before shipment. Beforethé breaker is placed in
service the arcing céntacts'should be inspected to
see that they are free ofyeil. If the breaker is to be
used in an application, requiring highly repetitive
operation a veryilight film of graphite grease ap-
plied to the m@in contacts will prevent galling, how-
ever, in such afcase the film should always be suf-
ficiently light(so/that none can work up onto the
arcing contaet surfaces.

Asuthe breakers are more easily handled with
the, ake chambers removed it is advisable not to
mount the arc chambers and barriers on the break-
er until the breaker has been installed in its perma-
nent location, and all connections made, or in the
casepof truck mounted breakers, until the metal
clad cells are ready to receive the removable units.
Before installing arc chambers inspect them to
make certain that the vents and slots are open and
free from foreign material. The arc chambers may
then be assembled by resting their supporting sur-
faces on the pole faces of the magnetic circuit and
sliding them into position, using the pole faces as a
guide. After the arc chamber has been placed in
position check to see that the contact blade of the
rear arcing horn in the arc chamber has engaged
the upper lead to the multi-turn coil. Connect the
shunt strap to the front horn in the arc chamber.
Check the tightness of the lower connection of
those shunt straps as they may have loosened dur-
ing transit. The stacks may then be secured in
position by the non-magnetic retaining straps which
are bolted to the ends of the magnetic poles. The
breaker should then be closed slowly by hand to
check that there is no interference in the movement
of the moving contact blade.

The interphase barrier may then be bolted into
position.

OPERATION AND MAINTENANCE
Starting Up

Before placing a breaker in service the power
lines as well as the control wiring should be
thoroughly tested for possible grounds and short
circuits that might have developed during the in.
stallation period, also a final check should be made
on the various control circuits to make certain
that they were all operating cgrrectly.



Type 50-DH-50 Asir Circuit Breaker

Maintenance

The frequency of inspection, cleaning, etc. will
depend upon the activity and duty to which the
breaker is subjected and upon the cleanliness of
the atmosphere and surroundings of the breaker.
For normal applications of the breakers described
herein it is recommended that a preliminary or
visual inspection be made every three months. A
complete inspection, including removal of the
stacks for cleaning, should be made every twelve
months.

.\Mhen breaker operating duty is hig}} or where
atmospheric conditions are dirty the inspections
should be made more frequently. The following
table is recommended as a guide for intervals be-
tween inspections until such time as accumulated
experience from any particular application shall
indicate that the periods may be lengthened, or
should perhaps be shortened.

Inspection Frequency of Operating
Detail Duty
Normal ModerateRepetitive
5 Oper. 15 Oper. 30 Oper.
per day per day per day
Clean Ex-
ternal sur-
faces 3 Mos. 3 Mos. 2 Mos.
Blow out
Arcing
Chambers 6 Mos. 3 Mos. 2 Mos.
Remove
and Clean
Arcing
Chamber 12 Mos. 6 Mos. 4 Mos.
Inspect
Contacts 6 Mos. 6 Mos. 4 Mos!
Inspect
Mechanical
Parts 12 Mos. 6 Mos., 4 Mos.

The frequency of repetitive opératiens should be
limited to a maximum of 20 iA10 minutes. The
maximum number of repetitive operations between
maintenance periods shouldsbe®2500 whether the
breaker is making inrush/currents as encountered
in motor starting service and interrupting up to a
maximum of the bredkér nameplate continuous
current rating or operdting on other repetitive
operations whichWmay, bé" combined with fault
duty. Howeyer, inspection and possible mainte-
nance will bé reqftired after each fault operation.

Caution

Parts of the cireuit breaker that are in the high
voltage compartment of the unit are at line poten-
tial; consequently the breaker should be isolated
from ghe line by disconnecting switches or contacts
before“attempting any work on the breaker. For
additional safety measures see ‘“SAFETY FOR
PERSONNEL". .

General

Inspect the"breaker structure in general and
see that all bolts, nuts, etc., are tight and that all

cotter pins, locking clips, etc. are in place. Note
evidences of excessive wear or other impropers6per-
ation of the various parts.

Clean off any accumulation of dust andadist
from the external surfaces. Dry compressed air is
best suited for this purpose. Waste the air for a
few seconds so that any residue of moisture that
has accumulated in the air line willgnot be sprayed
over insulating surfaces. Direct théWair stream
thoroughly into all joints andycreévices. If com-
pressed air is not available, this%leaning may be
done with a clean dry clothf Steam waste is not
recommended for this purpase/because of its tend-
ency to leave a residue, of\lint on insulating
surfaces.

Magnetic Circuit

The magnetic cifcuit,assembly consists of the
blow-in coils, the ‘magnetic poles and yoke. This
assembly is attachedWto and insulated from the
back plate by/a micarta block which is tapped to
receive héxagon/head bolts. Any tightening of
these boltsishould®be done with a wrench having a
lever arm ofysixsinches or less to avoid the possi-
bility of stripping the threads in the micarta blocks.

Arcing Chambers

It> should be borne in mind that the insulating
parts of the arcing chamber remain in position
acrossithe contacts at all times. While the contacts
arein the open position these insulating parts are
subjected to the full potential across the breaker.
Ability to withstand this potential will depend upon
the care given to the insulation in the arcing
chamber.

On general inspections the arcing chambers
should be blown out with compressed air by direct-
ing the air stream upward from the contact area
and out through the stack. Play the dry air stream
thoroughly over the arc box sides (box like com-
partment in which the arc is drawn) and through
each space between adjoining plates of the stack.

The arcing chamber should be removed periodi-
cally and thoroughly inspected. Any residue of dirt
or arc combustion should be removed by a vigorous
brushing. A stiff wire brush is not recommended
for this purpose due to the possibility of scratching
or roughening the insulating surfaces and inviting
increased deposits of dirt in future service. Inspect
the stack plates for metallic deposits, breakage or
evidence of undue deterioration. The arc chambers
derive considerable of the interrupting ability from
the narrow upper end of the V-slots. That portion
of the slot is nominally { inch wide. When inter-
rupting duty has caused the upper extremity of the
slot to increase in width to 3% inches the ceramic
plates should be replaced.

After the arcing chamber has been replaced in
position inspect to see that the contact tongue of
the stack has engaged the jaw connecting to the
blow-in coil and that the front arcing horn is
securely connected to the lower terminal by means
of the shunt straps. Also check the operation of
the moving contact blades to insure that the arc
chamber sides do not interfere with their travel.
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Type 50-DH-50 Asr Circuit Breaker

Contacts
The contacts should be inspected periodically
for wear and for evidence of undue burning. Under
normal conditions the contacts should be usable for
a large number of operations within the rated
rupturing capacity of the breaker. On the earlier
models cup washers, held in compression by bolts
and castle nuts, were used to obtain contact pres-
sure on both the lower hinge contacts, and the
upper contacts. On later models the cup washers
were replaced by conical compression springs. The
conical spring assembly is interchangeable with
the cup washer assembly and should the customer
at any time require those replacement parts it will
be to his advantage if he ordered the later assembly.
The contact pressure adjustments are made with
the breaker in the closed position.” Correct pressure
for all models at the lower, hinge, contact is secured
by turning the nut two-thirds of a turn past the
point where it becomes snug. Correct pressure at
the upper contacts for the earlier models is secured
by turning the castle nuts five-sixths of a turn after
they have been made snug. In the later models the
compression of the conical spring is limited by a
spacer; in this case the nut is turned up tight on
the bolt and cottered in that position. When cor-
rectly adjusted the moving contact blades will sep-
arate approximately g% inch when the arcing con-
tacts engage. There will also be a slight clearance
between the arcing contacts when the blades are in
the fully closed position, this separation is desirable
to assure full pressure on the main contagéts.
Any excessive roughness on the arcing confact
surfaces may be removed with a fine fileher sand
paper,dust from emery cloth is conducting so should
be removed before putting breaker 4in service.
Check the tightness of the screws by which the sta-
tionary arcing contact is bolted to the” upper stud.
The breaker should be opened slowly by hand to
determine that the two contactysurfacés part in
proper sequence which shouldfbe%as follows: (1)
the main contacts part, (2),thé%arcing contacts part.
When the contacts become wornyto the point of
changing this sequence ofsparting they should be
replaced. This conditioni should not appear until
the breaker has had a large number of operations.
In operating the ¢éntacts by hand there should
be no binding or exgessive friction. When opening
the contacts slowly byghand, see that the contact
arm passes £0 the full-open position so that the
mechanismfbreaker lever engages the bumper.

Electrical Operating Mechanism

A type SAF-2 electrical mechanism, Figure 7,
Page 9, slightly modified to best suit the particular
operating conditions, is used to operate the Type
50*RH-50 Breaker. The mechanism is the direct-
current solenoid type which operates on standard
direet-current control voltages or, when equipped
with a Rectox unit, on alternating-current. Itisa
mechanically full automatic mechanism and is trip
free in all positions. An electrical closing operation

10

is secured by energizing the closing coil. A magnetic
flux generated by the closing coil forces the moving
core and attached push rod upwards against the
push rod roller (located at the junction “of _the
breaker lever links and the mechanism links.) By
referring to Figure 7 it will be seen that this up-
ward force straightens the toggle formedypby the
mechanism links and the breaker lever links causing
the breaker lever to rotate counterselockwise, as
the trigger roller (which is fastenéd to the mecha-
nism links) is held stationary by, thé trigger. Just
before the moving core strikes, the top plate, the
main latch is forced under the\push rod roller by
the main latch spring, thus locking the mechanism
in the closed position. The toggle formed by the
breaker lever and the"mechanism links is prevented
from going over cepter by*an adjustable stop on the
breaker operating shafty This stop is arranged to
strike the back plate of the breaker.

Energizinggthetrip coil rotates the tripping lever
counter-clockwiSe |to break the tripping toggle,
and pullithe trigger out of engagement with the
trigger roller®y, This permits the entire linkage,
(mechanismiylinks, breaker lever links and breaker
lever)“to move horizontally to the right and off
the/main‘atch, thus permitting the mechanism to
move togthe open position. As the push rod roller
slhides off the main latch, the retrieving springs pull
the push rod roller downwards to reset the mecha-
nism.

On truck mounted breakers an interlocking ar-
rangement is connected to the SAF-2 mechanism
in such a manner as to make it impossible to close
the breaker if the arms of the racking-in device
are in other than the ‘“‘operating’’ or “‘test’ position,
also, this interlock prevents the rotation of the
racking-in device arms when the breaker contacts
are closed.

By adjusting the compressed length of the trip-
ping lever bumper spring the toggle joint between
the trigger and the tripping lever should be set
either on toggle or slightly over toggle to prevent
unlatching when closing the breaker on maximum
voltage.

Single and Four Coil Tripping Attachments

The four coil attachment, Figure 8, Page 11,
bolts to the mechanism frame in place of the single
coil trip attachment. In bolting either attachment
in position it is only necessary to observe that the
coil plungers push the tripping lever upwards suf-
ficiently to trip the mechanism. A tripping lever
having suitable extensions must be used with the
four coil attachment. The four coil attachment is
designed to accommodate four tripping assemblies
which may be equipped with either shunt or over-
current coils and instantaneous or inverse time
limit assemblies.

Overload Release

The overload release, Figure 9, Page 11, consists
of the parts shown in the reference figure. The
moving core is magnetically drawn against the trip
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rod which is pushed up against the tripping,leves,
The calibration is varied by changing the airfigap
between the moving and stationary core§ by taising
or lowering the calibration screw. The lock bolts
must be drawn tight after changing tghe calibration.
The calibration setting is indicated, by figures on
the tube and a line on the calibfationsplate. The
setting thus indicated corresponds te, the amperes
in the secondary winding, of “the current trans-
former.

If the opening of the cireuit ‘brfeaker is not de-
sired unless the overloadcontifiues, an oil dashpot
delaying device is attachedito the end of the moving
core. ’lghe calibratioft 1 157inscribed on the dashpot
and is varied by, screwing/the pot into the cover.
Time is varied, byte¢hanging the number of holes in
the bottomgof the piston uncovered by the dia-
phragm. lastantaneous tripping is possible because
the check valye action of the washer at the time of
tripping varies‘inversely with the amount of over-
load and directly with the viscosity of the oil.
Figure 10, page 12, shows approximate variations
of the time with the variations of the overload and
the ‘effect of the two grades of oil. The values
shownyby these curves are approximate and will
vary considerably with changes in temperature and
changes in the viscosity of the oil. Where a definite
time delay is required it is recommended that suit-
able relays be used.
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Fig. 9—Overload Release
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The oil in the dashpots should be refiewed, peri-
odically. Fill with oil to 34 inch above theinside
bottom surface of the cylinder, with”thesplunger
removed.

Underyoltage Maunting Screws

Hold in Lever

Undervoltage Reset
Extension of Switch !
Lever

Reset Spring

Adjusting Bolts
Fig. 11—Undervoltage Operating Assembly
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Undervoltage Release

The undervoltage release, Figure 11, gaounts
on the left hand side of the mechanism, frame
with the two mounting screws as shown:wFhe
undervoltage reset extension of the breaker lever
should operate between the undervoltage reset
spring and the undervoltage hold in lever® As the
mechanism closes, the reset extension of the breaker
lever strikes the undervoltage holdgnilever, which
frees the undervoltage armature forgoperation in
case of voltage failure. As_the%mechanism opens.
the reset extension of the Breaker lever strikes the
undervoltage reset spring,retrieving the armature
to its fully closed posifien. G Failure to reset the
undervoltage armatuge completely will result in im-
proper operation as théyholding coil is not capable
of picking up thefarmature.

The turn buckle should clear the undervoltage
armature during theytripping movement. The turn
buckle should be%set to secure 14" clearance be-
tween theend of the slot in the mechanism tripping
lever and\the, outside adjusting bolt head, with the
armature in the closed position.

The drop. out voltage can be varied by regulating
the sextension of the two undervoltage tripping
springs. A similar design, larger than shown by
Kig. 1154s used on later applications.

Cut-Off Switch

The 50-DH-50 Air Circuit Breaker has been sup-
plied with two types of cut-off switches.

The cut-off switch supplied on the earlier models
is mounted on the left side of the mechanism just
back of the undervoltage attachment, Figure 12,
page 13. It is a normally closed switch that is held
in the open position by means of an auxiliary
compression spring which acts on the auxiliary
switch lever. During the last portion of the closing
stroke the moving core strikes the switch pin which

Mechanism Frame

Spring Adjuster
Magnetic Circuit
Armature Coil

Turn Buckle

Mechanism Trip Lever
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Fig. 13—Cutoff Switch, Late Model

in turn rotates the switch lever to compress the
auxiliary compression spring and permit the switch
to make contact. The cut-off switch contacts
séparate when the moving core returns to its open
position after the closing coil is de-energized. If
then‘the control switch is reclosed while the breaker
15.in the latched position the moving core will move
to’the closed position.

The cut-off switch supplied on the later models
is mounted on the right side of the mechanism
frame just back of the auxiliary switch. Figure 13
shows the position of the switch when the mecha-
nism is latched closed. The switch used in this
case is also a normally closed switch which is held
in the open position by means of a tension spring
which acts on a lever. During the last portion
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of the closing stroke the mechanism push rod
roller pin strikes that switch lever causing it to
rotate and permit the switch to make contact—
in this case contact is maintained when the circuit
breaker is in the latched position. On a trip-free
operation the push rod roller pin moves forward to
engage the vertical leg of the switch lever thus caus-
ing a rotation of that lever to permit closure of the
cut-off switch contacts.

Latch Checking Switch

The latch checking switch, Figure 14, mounts
on the frame by two screws as shown in the refer-
ence figure. The switch operates directly from

TIT7

" Mech.

£
1 3

5
L

Fig. 14~ Latch ¢
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the tripping lever and makes contact when/the
tripping lever is in the normal position and breaks
contact when the tripping lever is raised.

Operation Counter

The operation counter mounts on the upper
auxiliary switch bracket. After mounting in place
and connecting to the auxiliary switch extension of
the breaker lever, the operation céunter arm should
be loosened and set so that only”one number is
recorded for each operation of the meé€hanism. This
setting should be checkedsfor beth manual and
electrical operation of the mechanism.

’__.._] — Undervoltage

CAUTION

Do mot attempt to close by
hand, against an energized
circuit, any breakers covered
by this instruction book. To
insure sufficient closing
force and speed, these break-

ers should be closed electri- .

cally from an adequate power

source. See N.E.M.A. Stand-
ard SG 6-213.
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Supplementary Information

Recommended Maintenance For
ORGANIC INSULATION

Organic insulating materials are used in high
voltage air circuit breakers for pole unit supports,
operating rods, barriers, braces, arc chutes and
similar purposes, where it has been found to be
more suitable than porcelain. The material used
on Westinghouse breakers is Micarta, which has
a long established record for insulating and me-
chanical dependability. To ensure long continued
electrical resistance, the Micarta surface is pro-
tected with high grade insulating varnish which
may be either clear or pigmented, depending on the
place of use and the apparatus design require-
ments.

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

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

In addition to the usually recommended®pefiodic
equipment inspections, on breakers thatthaveibeen
in service for three to five years, the_insulation
should be inspected, cleaned, and thé varnish re-
newed if the surface indicates it to be needed.

Cleaning

While the surface of the insulatiengis dry, con-
tamination does not usually cduselany large change
in insulation wvalue. However, if while it is
present, moisture is added in theyform of condensa-
tion, or by more direct meansjthe surface electrical
leakage may be greatlyfincreased, even to the point
of electrical breakdown'§The'first object of mainte-
nance therefore is cléaning.” A clean varnished sur-
face will be smooth,glossy, and free from foreign
material either‘leosejorfadhering to the surface.

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

1. Wash with normal heptane, obtainable from
the major oil companies such as Esso Standard.
Use clean paper towels wet in the heptane. Usc a
fresh towel’on each part.
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Caution: Heptane is inflammable and no open
ﬂanll{es or sparks should be allowed near”the
work.

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

Note: De-ionized or demineralized water can be
obtained in small quantitéésyfrom many firms that
maintain chemical laboratorzeswparticularly storage
battery manufacturers or_eléctroplaters.

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

Inspection

Wheén, inspéecting the insulating parts prepara-
tory toycleaning, wipe off superficial dirt with a
dry. clothlandinote the condition of the varnish and
of‘the'Miicarta. If the varnish appears in good con-
ditionpi.e., fairly smooth and with liberal coverage,
proceed with cleaning.

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

Varnishing

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

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

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

Laminated Insulation

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





