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Air Circuit Breakers

% -

Fig. 1—Type £0-DH-100, 5000 Volt, 600 Ampere, 3 Pole
Air Circuit Breaker .

PURPOSE

The purpose of this instrugtiomybook is to ac-
quaint the recipient with theéharacteristics of the
50-DH-100 and the 50-DH2150 Air Circuit Break-
ers. .Instructions necessary ery the installation,
operation and maintenafice will be found between
the covers of this book. {The type DH Air Circuit
Breaker has proven vefsatisfactory in service since
it was first marketed ind939. Recent improvements
in manufacturingyfacilities have made it possible to
redesign thesé breakers to reduce the weight of the
removable Zinit @nd to’make the various parts more
accessible ‘thanfon the previous models.

Fundamentally@a power circuit breaker is a de-
vice for interrupting a circuit between separable
contacts under normal or abnormal conditions.
Ordinarily ciscuit breakers are required to operate
onlydinfrequently although some breakers are suit-
able for frequent operations. The tvpe ‘“DH De-ion”
Air, Gircuit Breaker is designed to operate in a
fermal atmosphere and is not dependent on the
maintenance of any stored medium, such as air or
liguid dielectric. Its performance is dependable,
clean-cut and free from uncertainty.

.

These air circuit breakers are designed for indoor
service at a-c voltages of from 2100 to 5000, for
normal current loads up to and including 2000
amperes and for an interrupting duty of 100 or 150
thousand kva at 60 cycle frequency. The figure
(100 or 150) following the letters “DH’’ in the type
specification designates the interrupting rating of
the breaker in thousands of kva, the figure 50
preceding “DH’’ the voltage in hundreds of volts.

The breakers may ‘be used on indoor applications

where an air circuit breaker is desired. They are
characterized by long life and moderate main-
tenance requirements when operated under severe
duty.

DESCRIPTION
General

Figure 1 above, shows a 600 ampere, 5000 volt,
tvpe 30-DH-100, 3-pole air circuit breaker mount-
ed as a remevable unit which was developed for
AMetal Clad switchgear use. The breaker consists
essentially of a chair-shaped framework the back of
which is used to support the individual pole units,
each with its own contacts, arcing chamber and
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Fig. 2—Type 50-DH-100, 5000 Volt, 600 Ampere, 3 Pole Air
Circuit Breaker. Barrier and One Arc Chamber Removed

magnetic circuit. The three contacts are operagéd,
in this case, through a cross-bar and push rods by
a single electric mechanism. Figure 2 shows a
side view of the same breaker with the barrier and
one arc chamber removed.

Figure 3, page 3, shows g drawing of the brefl¢r
locating the various parts,—the primar$® diseon-
necting contacts have 5, 9 and 15 segments in‘each
stud cluster for the 600, 1200 and €00Qyampere
ratings respectively. The operatiftg ‘mechanism
with auxiliary switches, secondary“eontacts, trip-
ping accessories and all low veltageWwviring are
located below the high voltagempartsgand isolated
from them by a horizontal steel bafrier. A vertical
framework rising upward frem /the horizontal
isolating plate supportsgther bushings, contacts,
magnetic circuits andyarcing€hambers, all these parts
being at high potentialy Atmeétallic plate fastened
across the front gnds, of “the interphase and phase
to ground barriérs cdnfines the high potential zone
to the space behind'thatévertical metallic barrier.

Operating Mechanism

Theelectrical operating mechanism supplied with
these type DH breakers is of the direct-current
solenoid ¢ype. It is mounted so that the moving
core, operating in a horizontal plane, acts through a
toggle linkage to open and close the breaker con-
tacts."™Lhe necessary tripping devices form a part
of the mechanism. In the earlier models the trip-
pingadevices were mounted on the left side of the

mechanism while in the later models these devices
are mounted on the right side of the mechanism (to
make for better accessibility. Auxiliaryswitchegwith
from six to ten contacts are supported from the
removable unit framework and mechanicallyycon-
nected to the linkage which operates with the break-
er contacts. A cut-off switch, operated by the closing
solenoid core is supplied to close or open a control
circuit for interruption of the closing coil circuit.
For applications where rapid recl@sing duty is re-
quired, a latch checking switeh ma% be supplied.
This switch is also operated by“the peSition of the
moving core as shown by Figure 1§, page 16.

Contact Assembly

The breaker contact assémbly must be capable
of carrying normal lodd, currénts and of drawing
the current during ghe mterrupting periods in a
manner so that after theWpterruptions the contacts
will be in such condition that the load currents can
be carried withéutyundue temperature rise. The
stationary, malin /contacts consist of silver-nickel
inserts whichyarelbrazed to the bushing studs. The
moving main céntacts are of the same marerial and
are bra@zed, totself-aligning bridge members. In the
closed pesition’ the silver bars engage to complete
the main cugrent path through the breaker. Con-
tactfpressuse is maintained by compression springs
placed between the bridging members and the
moyvingyarms which carry the bridging members.

Arcing Chambers and Magnetic Circuit

The arcing chambers are located immediately
above the arcing contacts of each pole unit. The
insulating sides of the chambers extend downward
past the upper contact members to insure a positive
transfer of the arcs into the chambers. Each
chamber consists of laterally spaced ceramic plates
having V-shaped slots and held together with a
moisture and heat-resisting cement. An arcing
horn is provided at each end of the chamber. The
series of V-shaped slots in the plates form a vented
groove or slot extending the length of the arcing
chamber into which the arc is drawn and extin-
guished.

A multi-turn coil, located immediately behind
the arc chamber and above the stationary contact
is inserted into the electrical circuit by the trans-
ferente of the arc terminal from that arcing contact
to the arcing horn which is immediately above it.
This coil then generates a magnetic flux which is
directed across the arc path by the magnetic pole
faces which are along the sides of the arc chamber.
The flux across the gap between the pole faces and
through the chamber forces the arc upward into
the interrupting slot.

Interphase Barriers

The interphase and front barriers are built into
a single assembly which slides in place and is held
in that position by two bolts which attach the
lower end of the front barrier to the removable
unit frame.
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Operation of the Breaker in Extinguishing

Arcs

Ficure 4 shows a typical arrangement of the
fundamental part of the type “DH De-ion™ Air
Circuit Breaker.  The operation of the circuit
breaker will be more clearly understood by refer-
ring to that ficure while reading the remainder of
this paragraph. The arcing contacts are so arranged
that 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 looping effect, the arc almost
instantly impinges against the fixed horn in the

Fig. 5—Lifting the Breaker

arcing chamber immediately above the stationary
contact so that one arc terminal transfers to this
horn, the other arc terminal remaining on the mev<
ing arcing contact momentarily, (3). The transfer
of the arc to the arc horn alters the currentipath
through the breaker to include the multi-turn coil
as that coil is not carrying current when the break-
erisin the closed position. Current flowing through
that coil produces a magnetic flux which moves the
arc upward into the arcing chamberfand,the second
arc terminal from the moving arcingg€ontact to the
arcing horn at the front end of theyareing chamber,
(4). A shunt strap connects this front horn to the
lower breaker terminal, thus'relieving the contacts
of current carrying duty, until the arc is extin-
guished in the slot of the argchamber.

SAFETY EOR"BERSONNEL

The installation, operation and maintenance of
circuit breaker equipment requires that certain
precautionary njeasures’ be taken to prevent ac-
cidents. The following list presents a few sugges-
tions of thatieharacter.

(1) Do NotTouch a Live Breaker.

Parfs 6fathelcircuit breaker above the horizontal
isolaging ‘barrier are at line potential of the circuit
to which theyeircuit breaker is connected. The cir-
cuit (breakes should be isolated from the circuit by
disconnecting switches and the contacts solidlv
grounded, in conformance 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 done on
it. If that is impossible it is desirable to secure a
loop over several moving contact arms and around
the upper part of the stationary contact blocks so
that the contacts will not accelerate out to the full-
open position should the breaker be accidentally
tripped.

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

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

(5) When assembling the arcing chambers onto
the breaker, check to see that, (a) the contact
tongue on the stack has engaged the lead to the
blow-in coil, (b) that the arcing chambers are
centrally located so that there is no interference
with the travel of the moving contacts, (c) that the
chambers are securely held in a position by the
retaining straps at the front of the arcing chamber
so that the top of the arcing chamber is parallel to
the upper surfaces of the magnetic pole faces, (d)
that the shunt strap connecting the front arc horn
to the lower bushing is tightly bolted in place,
and (e) that arcing chamber and breaker ratings, as
shown by markings and name plate, agree.
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(6) \When lifting the breakers, remove the areing
chambers and main barrier and make the Jift by
using the upper horizontal tie angle as sh@wn by
Figure 5.

(7) Do not replace any arcing chamber after the
ends of the slots have become 3{s imeh Wide
through erosion. (See ‘‘Arcing Chambers! “ander
“Operation and Maintenance’.)

STORAGE

The arcing chambers and barriess aresshipped in
containers separate from the (breakers to guard
against rough handling and orymore secure pro-
tection against dust and moisture.

These breakers are degigned for indoor service
and should be put in a clean dry place immediately
upon arrival. During_ thiss$torage period thev
should be kept sufficiently, warm to prevent con-
densation until placeddn service.

HANDLING§UNLOADING AND UNPACKING

The shipmentfof a Tvpe DH Air Circuit Breaker
requires carefdl hagdling and® ample packing to
protect the breakér from serious shocks while in
transit. The breakers are completely assembled
and tested at the factory and then dismantled to
permit the drcing chambers and barriers being
shipped separately.

Immediatelv upon receipt of a circuit breaker an
examination should be made for any damage sus-
taifed)while enroure. If injury is evident or indi-
cation of rough handling is visible, a claim should
be filed at once with the Transportation Company

and the nearest Westinghouse Sales Office netified
promptly.

Unloading and uncrating the breakerrequires
very careful work. The base of the crate to which
the breaker is fastened may be used asja skid in
moving the breaker around. Also a handling dolly
is provided to facilitate moving the breaker when
the skids are removed. DO NOT USE LONG
BARS to uncrate the breaker as they may slip
through the crating and damage the equipment; a
NAIL PULLER is recommendéd for that particu-
lar purpose. If a crane is“available for removing
the breakers from the crates comnsiderable time can
be saved in unpacking. fThelift should be made by
using the upper horizontal tie angle as shown by
Figure 5, page 6. Cargshéuld be exercised in at-
taching the lifting@hooks to the tie angle to make
certain that thesehainsgare not lowered too far as
to become entangled, in some part of the breaker
when the lift is‘made.

The appréXimate net weights are as follows:

600, Amp4 3:pole brkr. without Arc Chamber
and Bartier, 800 1b.

1200 ‘Amp, 3-pole brkr. without Arc Chamber
and Bascier, 825 Ib.

2000, Amp. 3-pole brkr. without Arc Chamber
andyBarrier, 980 lb.

600-1200 Amp. 3-pole brkr. Main Barrier, 70 1b.
eagh.

2000 Amp. 3-pole brkr. Main Barrier, 90 Ib. each.
50-DH-100 Arc Chamber, 37 Ib. each.
50-DH-150 Arc Chamber, 40 Ib. each.

INSTALLATION AND ERECTION

With the exception of the arcing chambers and
barriers these breakers are shipped completely as-
sembled and adjusted. No change in adjustments
should be required and none should be made unless
it is obvious that they have been disturbed. How-
ever, before attempting to operate the breaker
electrically it should be closed carefully by hand
to make certain that 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. Refer to ““Contacts” under ‘“Operation and
Maintenance” page 9, for the contact settings.

- A light film of graphite grease is applied to both
the arcing and main contacts before the breaker is
operated on the test floor. This film is removed be-
fore shipment. Before the breaker is placed in
service the arcing contacts should be inspected to
see that they are free of oil.

As the breakers are more easily handled with the
arc chambers and main barrier removed it is ad-
visable not to mount these parts on the breaker
until the breaker has been installed in its permanent
location, and all connections made, or in the case
of Metal-clad units, until the housings are ready
to receive the circuit breaker units. Before install-
ing arcing chambers, inspect them to make certain
that the vents and slots are open and free from
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foreign material. The arc chambers may then be
assembled by resting their supporting surfaces on
the pole faces of the magnetic circuits and sliding
them into position, using the pole faces as a guide.
After the arcing chamber has been placed in posi-
tion check to see that, (1) the contact blade of the
rear arcing horn has engaged the lead to the blow-in
coil, (2) that the chambers are centrally located so
that there is no interference with the travel of the
moving contacts and (3) that the chambers are
securely held in such a position by the retaining
straps at the front of the arcing chambers so that
the top of the arcing chambers are parallel to the
tops of the magnetic pole faces. Connect the shunt
strap to the front horn in the arcing chamber.
Check the tightness of the lower connection of the
shunt straps as they may have loosened during
transit. The breaker should then be operated
slowly by hand to observe that there is no inter-
ference in the movement of the moving contact.

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 thor-
oughly tested for possible grounds and short cir-
cuits that might have developed during the instal-
lation period, also a final check should be made on
the various control circuits to make certain that
they are all operating correctly.

Maintenance

The frequency of inspection, cleaning, gtc.;ywill
depend upon the activity and duty to which the
breaker is subjected and upon the cleanliness ofithe
atmosphere and surroundings of the bregkeriy For
normal applications of the breakersdescribéd here-
in it is recommended that a prelimin8ry ors¥isual
inspection be made every threegmonths. JA com-
plete inspection, including removal ofwthe stacks
for cleaning, should be made evety twelve months.

When the breaker operating duty is high or when
atmospheric conditions are dinty, the inspections
should be made more frequentlys® The following
material is recommended (as a guide for intervals
between inspections until“such’ time as accumu-
lated experience fromfany particular application
shall indicate thag,the\périods may be lengthened,
or perhaps should besherténed.

The frequency of repetitive operations should
be limited tofa maximum of 20 in 10 minutes. Air
circuit breakersfare siow applied on the basis of
certain maximumyfpermissible numbers of opera-

Inspection Detail

tions before replacement of parts may be reqfiiredy
depending upon the nominal interrupting andjvolt;
age rating of the breaker. Two types of gpérating
duty are constdered (1) Non-fault, where the break-
er is not relayed to trip on a system shortygircuit
but operates only on load currents or overload
currents within the limits of machines, or on trans-
formers such as for arc furnaces, which are relayed
only for secondary or furnace faults. (2) Combined
Fault Duty and Repetitive Qperation, where the
breaker may be used for load, oroverload switching
and also is relayed to trip on system short circuits.

For the breakers within the‘geope of this Instruc-
tion Book, the maximum/ permissible number of
operations for Non-Fault "duty is 5000 and for
Combined Fault Duty and Repetitive Operation
it is 2500. For operatiens at or near interrupting
rating, the breaker%should be inspected in line
with AIEE and"NEMA Rules.

For more{detailed information regarding the ap-
plicatiomyof "Power Circuit Breakers refer to West-
inghouse, Appli€ation Data 33-115.

Cautien

Pattsyof the circuit breaker that are in the high
veltage compartment are at line potential; con-
sequently the breaker should be isolated from the
line by disconnecting switches or contacts before
attempting any work on the breaker. For addition-
al safety measures see ‘‘Safety For Personnel”,
page 6.

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 evidence
of excessive wear or other improper operation of
the various parts.

Clean off any accumulation of dust and dirt from
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 accumu-
lated in the air line will not be spraved over insu-
lating surfaces. Direct the air stream thoroughly
into all joints and crevices. In addition, all acces-
sible insulating surfaces should be wiped clean with
a dry, clean cloth. If there is an accumulation of
gummy or tightly adhering dirt, use a cloth damp-
ened with benzol, carbon tetrachloride, or other

Frequency of Operating Duty

Normal Moderate Repetitive

5 Oper. 15 Oper. 30 Oper.

per dy. per dy.  per dy. Highly Repetitive 60 Oper. Upward per dy.
CleamyExternal Surfaces 3 Mos. 3 Mos. 2 Mos. Every 2500 or 5000 Operations b
Bl&w,Out Arcing Chamber 6 Mos. 3 Mos. 2 Mos.  Every 2300 or 5000 Operations (see a ovhe
Removeand Clean Arc Chamber 12 Mos. 6 Mos. 4 Mos.  Every 2500 or 5000 Operations paléagrap
Inspect Contacts 6 Mos. 6 Mos. 4 Mos. Every 2500 or 5000 Operations %'I‘ 'ert
InSpect Mechanical Parts 12 Mos. 6 Mos. 4 Mos. Every 2500 or 5000 Operations Maiatenance.)

8
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solvent known to be satisfactory for purposes of
this kind If a combustible solvent is used, make
sure that the parts are thoroughly dry and that all
vapors are gone before placing the breaker in
service.

Magnetic Circuit

The magnetic circuit assemblies consist of the
blow-in coils, the magnetic poles and yokes. Each
assembly is attached to and insulated from the
upper rear part of the frame by a micarta strip and
‘channel

Arcing Chutes

It should be borne in mind that the insulating
parts of the arcing chamber remain in position
across the contacts at all times. During the time
that the contacts are in 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
thoroughlv over the arc shields (boxlike compart-
ment in which the arc is drawn) and through the
spaces between plates in the stack. Any remaining
dirt or dust should be wiped off as specified under
“General’', page 8.

The arcing chamber should be removed periodi-
cally for thorough inspection and cleaning. 4 The
surfaces of the arc shields will be found tQyhaye
darkened in irregular areas from the effects of¥arc
interruption. Immediately adjacent the argytips
there will be some glazing of the refractopgsurfage
from fault current interruption. Some/discolera-
tion is permissible and does not havezan @ppreci-
able effect on the surface dielectric stfength. ™ How-
ever, the discolored areas shoulddbe cleaned as well
as possible on periodic maintenapcey, ThHis cleaning
should be done with sandpapeg or other non-con-
ducting abrasive. Files or wire brushes should not
be used because they may leave,a jmetallic deposit
which will lower the surfae resistance. The edge
of a file or a chisel may belused|to remove globules
from the surface but sheuldenot be used to clean
extensive areas.

After cleaning®theWarc shields, dust and loose
particles should be Blewn out with dry compressed
air, directedffirst drom*the top of the arc chamber
and then from the bgttom. )

If the arc chutes'have seen considerable duty
and if facilities aré€ available, a potential test of 12
to 15 kv, 60 cycles for one minute should be ap-
plied to the terminals after maintenance.

Inspect the stack of plates for breakage or evi-
dence ‘of undue deterioration. The arc chambers
deriveseonsiderable of the interrupting ability from
the narrow upper end of the V-slots. That portion
of the“slot is nominallyv lft-inch wide. \When the
interrupting duty, when on highly repetitive serv-

ice, has caused the upper extremity of the slotmte
increase in width to 3{s-inch the ceramic plates
should be replaced. Arc chutes which are no longes
deemed suitable for service either should begre-
placed by complete new assemblies or they should
be returned to the factory for reconditioning?
After the arcing chamber has been replaced in
position, inspect to make certain that the contact
‘tongue of the rear horn in that chamber has en-
gaged the jaw connecting to th€blow-in coil, that
the upper edge of the arcing chamber is parallel to
the magnetic pole faces andWthatathe front arcing
horn is securely connectedgte, theylower terminal by
means of the shunt straps. Alse.chcck by operating
the moving contacts to make/sure that the arcing
chamber sides do not 1interferfe with their travel.

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 mumber of operations within the rated
interrupting capacity of the breaker. A moderate
amount ‘ef“burning on the main contact surfaces
willmaot mpair their current carrying ability be-
causeyof the liberal surfaces and high contact pres-
suré used. Any roughness on the main contact sur-
facesimay be removed with a fine file or sand paper.
Emery cloth is not recommended for this purpose.

The breaker should be opened slowly by hand to
determine whether the several contact surfaces
part in proper sequence. The sequence on opening
should be as follows: (1) main contacts part; (2)
secondary contacts part; (3) arcing contact part.
When the contacts become worn to the point of
changing this sequence of parting they should be
replaced. This condition should not appear until
the breaker has had a large number of operations.

The breaker should be operated slowly by hand
to make sure that there is no excessive friction or
binding and that the moving contact arm passes to
the full-open position.

Lower Bushing Ties

Micarta ties are located between the contact
ends of the lower bushings and the formed channels
just below the top plates in the breaker frames.
These ties serve to hold the bushings in place as
they are subjected to the upward thrust of the
pushrods during the closing operation. Adjust-
ment in the length of these ties is secured by castle
nuts on clevises that are attached to the lower ex-
tremities of the micarta. With the circuit breaker
contacts in the open position the castle nuts are
turned one to two flats past finger tightness and
locked in place with cotter pins. The contact ad-
justments should be checked after making any
change in the length of a lower bushing tie assem-
bly.

In the earliest designs the micarta ties were 3§
inch thick and were fastened to the bushings by
two 3¢ x 14 inch diameter shoulder studs. At that
time the contact feet were drilled and tapped 34-16
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(2 holes);—the moving contact bearings were
drilled 34 inch and the ties for 14 inch and with
this arrangement the shoulders of the studs were
used to secure the lower part of the bearings against
the contact feet. Because of manufacturing difh-
culties the shoulder studs were replaced by 34-16
Hex. Hd. bolts and 14-13 Flat head bolts were used
midway between the 34 bolts to hold the bearings
in place. In May of 1948 the thickness of the
Micarta Ties was increased to Y% inch so that the
same thickness micarta plate could be used on the
5000, 7500 and 15,000 breakers. At that time the
clevis was redesigned so that the newer assemblies
would be interchangeable with the old. Ordering
specifications for the newer assemblies with thicker
plates are: — 19-B-2673, Group 1 or Group 2 de-
pending on whether the breaker is equipped with
3% x V4 shoulder studs or the 34 hex. head bolts,
respectively.

Contact Adjustment

These breakers are fully adjusted and tested at
the factory and no readjustment should be ncces-
sary unless it is evident that something has been
changed. If it becomes neccssary to remove the
contacts or if for some reason the breaker has been
disassembled, refer to Figure G, page 7, and pro-
ceed with the contact adjustment.

Primary Disconnecting Contacts

To remove the female primary contact clustef
without deforming the springs, the bolt and wasker
at the end of the bushing should first be removed
before attempting to slide the contact clusterfeff.

Adjustment of Moving Contact Arms

The linkage between the moving contact arms
of a multi-pole breaker and the closing mechanism
consists of the insulating operating rods and the
cross-bar. The cross-bar 1s omitted in manufactuf-
ing the single pole breaker. The length of this
linkage is adjusted to satisfy each pole unit re-
quirement by turning the rod in or out of the thread-
ed hole in the cross-bar, then lockisg in place with
the locknut at that point. This linkage should be
so adjusted that when the meehanisi 1s in the.
latched-closed position the distafge between the
upper forward surface of thé topyupper stud bloek
and the inner surface of the moyving contact arm
is from 24 to 27{; inches!

Considerable cffort is'@fiten/spent in adjusting the
moving contact arm§®and 6perating rods to make
the arcing contaats onhe several poles strike
simultancously on @lesing. This adjustment is
checked by clogingthe breaker slowly by hand and
is sufficienaly cloge iffwhen the first arcing contacts
touch theSgreatésefdistance between arcing con-
tacts on theQother poles is not more than 14 or 3
inch fespeetively when the pole units are on 7 or
10-1ach “€enters. The G600 and 1200 ampere pole
unitsiaye spaced on 7-inch centers,—spacing of the
2000 ampefe breaker is 10 inches.

Care,and Adjustment of Main Contacts

The main contact bridging members are held in
position on the moving contact arm by studs which
pass through the main contact springs. Adjustment
of the main contacts is made, when the breaker

Outer
Closing Operating ) Connecting Mechanism Moving Magnetic Stationary
Lever Lever Latch Trigger Links Frame Trunnion Core Circuit Coil Core Plate

Opecration

Counter Trip Lever

Retrieving
Spring

Fig. 7—Operating Mechanism
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Fig. &—Shunt Trip

is in the latched positiong*By setting the stop
nuts on these studs so that\ there will be approxi-
mately Mg inch clearance between the face of the
nut and the back of the moving contact arm. If
new contacts are beingjifistalled or if the contacts
have just been smoothed"it'is well to operate the
breaker electri€allygseveral times so that the sur-
faces assume<their’permanent shape before making
this adjustment:

On the opening stroke, the stationary element of
the arcing contact should follow the moving arcing
contact approximately one inch before parting.

ELECTRIC OPERATING MECHANISM

FheNelectrical operating mechanism Figure 7,
contains’a number of moving joints and operating
parts all of which are subject to wear or sticking

11

if not kept in proper condition. The mechanism
should be inspected at regular intervals, making
a number of operations both electrically and by
hand to assure that it is functioning properly.
It is desirable to apply a light lubricating oil to the
various pin joints but not to the extent of causing
them to become gummed or sticky. Noving parts,
particularly the trigger and switches, should be
kept free from dirt and foreign matter.

The closing mechanism consists essentially of the
mechanism frame, outer magnetic circuit,stationary
core and plate, coil, coil tube, moving core, retriev-
ing springs, moving core trunnion, closing lever,
connecting links, operating lever, trigger and latch
assembly, pawl and trip lever. The brass coil tube
in the earlier mechanisms was held in place by
shoulders on the stationary core and in the hole
in the mechanism frame casting. In the later
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Fig. 9—Capacitor Shunt Trip
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mechanisms this tube was spun onto the stationary
core and the end projected through the hole in the
mechanism frame casting so as to be visible,—its
end extending along the side of the moving core.

The closing coil can be removed by unscrewing
the four bolts at the back of the mechanism. In
the earlier models the moving core retrieving spring
was located within the moving and stationary
cores. In this case the back plate acts to restrain
the spring and should be removed with care and
with the breaker in the open position. This pre-
caution need not be observed if the mechanism is

~of the later type with external retrieving springs

that are located along the closing links. The back
plate, stationary core, and closing coil can then be
removed. In replacing the coil make certain that
the moving core travels freely in the brass coil
guide tube and that the coil is held firmly in posi-
tion with wooden wedges to avoid damaging the
insulation during electrical operations. Thus no
adjustment of the breaker need be disturbed in re-
placing a closing colil.

When shipped from the factory the mechanism
has been adjusted and tested and no changes should
be necessary. If for any reason reassembly in serv-
ice becomes necessary, certain relations should be
obtained.

In the factory the mechanism is bench assembled
and during that operation the stops on the closing
lever and the mechanism frame are filed to secure
from .092 to .094 clearance when the parts are_in
the latched closed position and the solenoid gore
retrieving springs are pushing the closing levegfoller
against the holding pawl. The shims between‘tlie
moving coreand the trunnion are selected to'secure
.001 to .006 clearance between the stops when the
mechanism is held closed with the hand clésing
lever. Then when the mechanism is assembled into
the breaker the stops will have .078 6 092%¢lear-
ance when latched closed and .038,to {046 clearance
when the closing coil is energized.

The tripping lever position isq€ontrélled by two
bolts. The lever normally résts om,a screw which
is so set as to obtain a clearance,of approximately
Yg-inch between the lever afid’the il trigger. The
travel of the tripping leveg,intojthe tripping posi-
tion is limited by settmg theaserew which extends
upwards through the #ripdeyer to secure a 3g-inch
clearance betweergthatcrew and the mechanism
frame when thegrip leyeris in the normal position.
CAUTION: #A breakeryshould never be tripped
when the aifidagh pot (bumper) is disconnected
from the operating mfechanism.

TRIPPING ATTACHMENTS
Shunt Trip

Two shunt trip mountings have been used with
thesebreakers. The tripping unit Figure 8, is
moeunted on the left side of those mechanisms
having“hollow cores and internal retrieving springs,
a, right side mounting is used with those mecha-

nisms having the solid cores and external retrieying
springs. The action of either is the same in(that
upon energizing a trip coil a magnetic flux_is ‘gen-
erated which causes the moving core tofoperate,
through a rod or bolt, upon a trip lever toitrip the
breaker. The total travel of the moving cére in
either arrangement is approximately one inch and
the mechanism is so adjusted that the core can
move approximately }4 inch before engaging the
trip lever. When moving the coré™Slowly upward by
hand there should be at least &gfinch permissible
travel of the core when the circultgbreaker trips.

Shunt trip coils are desigfi€d,forfmomentary cur-
rent-carrying service and({for that reason the shunt
trip circuit should be interrupted by auxiliary con-
tacts immediately after the breaker is tripped. It is
Westinghouse Practice, to use for this purpose the
first and third comtact Ségments as counted from
the auxiliary switch operating arm.

Low Energy or Gapacitor Shunt Trip

The capacxtor shunt trip as apphed to these Type
DH breakergyis a low energy tripping device as
shoWwmen Figure 9, Page 12. In it the actual power
for trippingis secured by an actuating spring which
islatchedyin the extended position while the breaker
ishin ‘thegopen position,—the actuating spring hav-
ing been extended by the action of the resetting
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spring and lever as the breaker opened. As the
breaker closes, the influence of the resetting spring
and lever is removed from the actuating spring.
On tripping, the disengagement of the tripping
latch on thisdevicereleases the action of the actuat-
ing spring which in turn operates on the breaker
trip lever. The actuating lever is reset by the re-
setting spring and through the resetting rod as the
breaker opens.

The travel of the moving core is approximately
14 inch and there should be Ys-inch clearance be-
tween the latch trigger and the core stem.

The electrical tripping energy is obtained from a
capacitor of suitable size which is charged by a
half-wave, dry-tvpe rectifier, which in turn draws
its energy from the secondary of a step down trans-
former, 110 to 550 volts, connected to the line side
of the breaker. (This transformer can also be used
for closing the breaker by means of a Rectox sole-
noid combination).

The steady state volt-ampere burden imposed
on the voltage transformer is less than 1 volt-
ampere.

The conventional current transformers are used
for operating the relays but the size is independent
of the tripping means and need be only of sufficient
capacity to operate the relays. With low-energy
relays it is therefore possible to trip at very low
primary currents. \When the relay operates, the
capacitor discharges through the breaker low-
energy shunt-trip coll, tripping the breaker.

The capacitor will hold sufficient chargegto trip
the breaker at least six seconds after the, charging
potential is entirelv removed, which is ample time
for relays to operate under fault conditions. “‘How-
ever, on most fault conditions some potential”is
available, and the device is so designed/that 65
per cent of normal potential will givefthe eapacitor
sufficient charge to trip the breaker(at any time.

A low-energy glow lamp conp@ctedwin parallel
with the capacitor provides visual indication of the
charge on the capacitor. Mhenythe supply is re-
moved, the condensers willédischatge in approxi-
mately 60 seconds to 90 yélts. “Fhe glow lamp in
series with the discharge resistance glows at any
voltage above 90 volts,

The condenser canfbe recharged in approximately
0.3 second by uSing ‘thie special connection shown
in Figure 10.4#Thisyis Tmportant, especially when
used with fast-reelosing breakers. It should be
connected to, the line side of the breaker so that
it can be charged whien the breaker is open.

Undervoltage Trip

The underyoltage release is a device which trips
the bgeaker automatically when the supply or con-
trol veltage is lowered to a predetermined value.
THe®mechanism consists of a coil, a U-shaped
helding magnet and armature and a set of levers
and ‘springs as shown by Figure 11. When
normal voltage is applied to the holding coil the
magnetic field is of sufficient strength to hold the
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armature is placed in the pick-up position.

g 3 S Oloi>i>le . . .
It ENEED A brass pin or washer is required between the
f+1- armature and magnetic circuit to prevent freezing:
l Decreasing- the thickness of this pin or washer or
\ % 550 raising the fixed end of the tripping spring lowers
R AT 440 the drop out voltage and vice versa.
P N oy 220 An auto transformer-rectox combination as
0 24 shown by Figure 12, is used when applying the
roTox TRANS, undervoltage to alternating-current circgit_s. In-
this circuit a 12 volt d-c undervoltage coil is used
for all applications and wariations)in the supply
voltage are taken care of byythesdifferent taps on”
NOTE—RESISTANCE OF RECTOX SHORTING the auto-transformer. Theysame,device is used on
CIRGUIT INCLUDING INDICATOR COIL either 25 or 60 cycles.
MUST NOT EXCEED 8 OHMS A Capacitor type tune delay device is sometimes
- - used with the undervoltage attachment to delay
550“‘"5' - 23 -2 A _INDICATOR CoiL the functioning offthe undervoltage attachment
440 uv esd / after voltage reductions® The one device can be
220 : T , applied without change on voltages from 110 to
to R 550 volts a-c, Wwith any commercial frequency.
RECTOX . . . . . 7. .
i o When usinggthis device it is necessary to substitute
24v uv! a special underveltage coil for the standard coil
ordinarilyy supplicd with the undervoltage attach-
- a ment.
T Dueytothe necessity of using a normal current
SCHEMATIC manvytimes the drop out current, (to secure maxi-
@ = BKR.AUX. SW, CLOSES WHEN BKR,CLOSES mum timpe delay) the drop out voltage will vary
R = RELAY CONTACT from¥22 per cent of normal on the No. 4 dial set-
UV: UNDERVOLTAGE RELEASE GOIL ting to 60 per cent of normal for the No. 1 dial

setting. Variation in time delay is secured by

1 9__A- j - age £ . . . . .
Fig. 12—A-C Undervoltage Adapter changing the dial setting of the time delay device.

armature against the force of the tripping spring No. 4 dial setting gives maximum time delay (4
\When the voltage decrcases to approximately 60 seconds) and No. 1 dial setting gives minimum time
per cent of the normal value the magnetic fieldisino delay (1.5 seconds). The dial markings are not cali-
longer strong enough to counteract the forceyof the bration marks, but are merely numbprs mdlgatn_lg
tripping spring so that the holding lever isyrotated the percentage of the potentiometer in the circuit.
and through the toggle link, the toggletlinkylever The time delay must be determined by test in all
and the toggle-link bolt acts to move_thelbreaker cases. ) )
trip lever to trip the breaker. Ag the“breaker The volt-ampere burden (including the under-
opens the reset link permits thegeset\arm to rotate voltage attachment) is 10 volt-amperes on 60 cycle
under the action of the reset spring%se’that the circuits and 18 volt-amperes on 25 cycle circuits.
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Fig. 13—D-C Current Through Undervoltage Coil for Capacitor Type Time Delay Device
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The device obtains its delayed action from the
energy stored in a capacitor. When the source of
power is removed the capacitor continues the flow
of current through the undervoltage release coil
as shown in Figure 13.

The Capacitor time delay device is connected to
the a-c supply as shown in Figure 14. The con-
trol switch and relay contacts are incorporated
into the circuit so that, for instantaneous tripping,
they operate to short circuit the undervoltage
coil through a resistance of approximately 50 ohms.
As the circuit breaker opens the circuit is inter-
rupted by the circuit breaker auxiliary switch—

-thus reducing the duty on the relay contacts.
This shorting scheme is more desirable, because
of lower duty imposed on the relay contacts, than
a scheme wherein the undervoltage coil circuit is
broken. The tap transformer impresses approxi-
mately 320 volts a-c on the potentiometer resistor
circuit. Varying the potentiometer dial 4 to 1 re-
duces the voltage impressed on the Rectox-capac-
itor circuit, which reduces the d-c current flowing
through the undervoltage coil and consequently
the time delay.

Undervoltage and Shunt Trip Combination

Breakers using the undervoltage and the shunt
trip in combination usually have the accessories so

. RENEWAL PARTS

550 Trans.
I AR . P

’

fore the voltage reaches a value'at which the shunt
trip becomes inoperative.

When ordering renewal parts, specify the,name
of the part desired. Also give: Breaker Type, Veolts,
Amperes, and Stock Order Number, (S.0. No.) as
found engraved on the Breaker Nameplate.
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