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PREFACE

It would be difficult to over-emphagifZze*the
importance o adequate care of all protectivéndewdces.
To assure proper functioning, they should be the sub-
ject of periodical, systematic and intelligent in-
spection. Even the smallest details of pequired main-
tenance should not be neglected if costlyfailures of
equipment and service are to be avoided,h Maintenance
must include occasional checks on @alibration as well
as on the coordination and freedom af @ll™moving parts.
The purpose of this InstructiongBookyonthe DA circuit
breakers is to provide a guide for those charged with
these responsibilities. It is nef pessible to outline
a procedure that will apply ,Jin a2l cases. The fre-
quency and character of 1inspeetion will for the most
part be a matter of experience. In general, 1light
monthly inspection, withma thorough inspection semi-
annually, should be a#minimum. The Company will be
glad to furnish.such _ additional information as may
be needed to amplify“er ‘elarify these instructions.
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TYPE "DA" AIR CIRCUIT BREAKER

PROTECTION FROM DUST

1. Excessive deposits of dust and dirt in the operating
parts of a circuit breaker invariably cause binding of shafts,
triggers, rollers and pins as well as the operating levers.  Care
should be taken, therefore, to see that accumulation of dirt is
prevented and this is particularly true in new install@tions where
the circuit breakers have been installed before theybuilding con-
struction work has been completed. In the latter case the break-
ers should be completely covered by a tarpaulin tofprevent plast-
er and like material from falling on them.

UNPACKING

2. Care should be used in uncrating s/o that no parts are
damaged or broken. All dirt which may have “¢ollected on the
breakers should be removed. Wipe contactdsurfaces with a cloth
or waste to remove grease used to protect’ gontacts during ship-
ment. A careful inspection should be made w0 make sure that none
of the parts have been damaged in transit:.

LUBRICATION

S Lubrication of the various parts of the mechanism as
applied at the factory should bemsufificient for years of service.
It should be remembered that oily ‘surfaces promote the accumu-
lation of dirt and for thatireason’ contact surfaces should be
kept free from oil or gredse. (Refer to paragraph 2). There-
fore, it is recommended ghatf no lubricants be applied to the
breaker mechanism.

INSTALLATION

L, It is prefegrable that air circuit breakers be shipped on
permanent bases insteadsof temporary bases to eliminate the addi-
tional labor and theWpwossibility of misalignment and improper ad-
Justment. >

5. In those¥cases where remounting is necessary, care should
be taken to avoid dismantling further than necessary and thus pre-
serve the adjustments and avoid incorrect assembly.

6. Faeh pole unit retains shaft alignment independently on
the pdnel due to the one-piece construction of the frame (see Fig.
1, 2fand 3). However, when mounting multipole breakers, care must
be takén go as to align the frames with respect to each other so
that the¥common crossbar and trip bar operate freely. This align-
ment may be obtained by inserting a round steel bar of suitable
diameter and length simultaneously through the holes of all frames
from which the main fulcrum pins have been removed. Before tight-
ening the frame mounting bolts, check the location of the frames of
outer poles with respect to holes in the panel which receive the
arc tip springs.



7. It is important that connecting bus be of sufficient cur- -~
rent carrying capacity and that connections to the breaker be pro-

perly joined. Obviously heat conducted into a breaker from a hot

joint will increase the temperature rise of the breaker.

8. Connecting cables or bus should be well supported and
braced so that the breaker studs will not be subjected to unneces-
sary strain as a result of magnetic forces set up by short circuit
currents.

ADJUSTMENT OF MAIN CONTACTS

9. Inherent to their design the main contact bridging mem-
bers are self-aligning to a considerable degree provided “station-
ary contact surfaces and the breaker frame are assemibled*properly,
as described above.

10. Pressure between the silver contact surfaces is obtained
by a compression spring which requires no adju8tment other than that
given to the complete contact arm assembly.

ADJUSTMENT OF CONTACT ARM

11, To adjust the contact arm the)completely assembled break-
er should be placed in a partially cloged pesition. After the bolt
which clamps the eccentric pin is loosened the eccentric pin should
be turned to a position which brings#the ¥nside surface of the con-
tact arm parallel to the panel when(the)breaker is in the closed o~
position. The dimension between this“machined surface and the panel
which makes them parallel on each £rame size are shown in figures
1, 2 and 3. If the breaker has more than one pole, partially close
the breaker to the point where“at Teast one set of arcing contacts
touch, then reset the eccentpie, pins of each pole to cause the arc-
ing contacts of all poles to, 'make" at the same time by moving one
arm closer to the panel and“onefarm away from the panel. Care
should be taken to securely lock the eccentric pin again before
operating the breaker. _Beflore this adjustment should be considered
complete, inspection should, be made to make sure that all floating
contact members remain free. This check is readily made by prying
each set of contacts_gently apart with the aid of a large screw
%river or similar tooly being careful not to mar the contact sur-
aces.

ADJUSTMENT OF, CONTACT SEQUENCE

12. IT 7S VERY IMPORTANT THAT ADEQUATE SEPARATION IS OBTAINED
BETWEEN MAIN/CONTACT SURFACES AT THE TIME THE SECONDARY CONTACTS
SEPARATE DUREN@G THE OPENING STROKE OF THE BREAKER. This separation
should be approximately 5/32" for the DA-50, 3/16" for the DA-75,
and 3/16" for the DA-100.

13. This separation can be obtained by first adjusting the

conta@eiharm, as per paragraph 1ll, then adjusting the nut located at

the,center of the bridging members. To adjust the nut, remove the ~

loeking pin and screw down the nut to a point where it just touches ;

the\bridge member with the breaker in the closed position, then e
-2 -




back off the nut 1/16" and lock in position with the locking pin.
(Note:- 1/16" corresponds to one turn of the nut on DA-50 and
DA-75 breaker and to 5/6 of a turn on the DA-100 breaker).

14, It should be borne in mind that satisfactory performance
of the breaker depends upon maintaining this important adjustment.
It is obvious that after this adjustment is made the eccentric pin
setting should not be changed as the adjustment will be lost.

ADJUSTMENT OF ARC CHAMBER

15. Proper alignment of the arc chamber is (©bfained when the
machined surfaces at the rear of the assembly are resting on the
spring guard of the breaker pole assembly. The anchor bolts rest
in clearance holes in the panel and when loosened may be shifted
about to accommodate this adjustment. Once gthe DProper alignment
of arc chamber and the breaker pole has been, obtained and anchor
bolts tightened, the chamber may be subseguently removed by un-
screwing the mounting bolts from the front/ofiy the arc chamber.

ADJUSTMENT OF THE TRIP BAR ASSEMBLY

16. The trip bar assembly censists“of the trip lever of each
pole unit, a connecting bar of insulating material and trip knob

or bracket to which tripping foree may be applied. In order that
triggers may respond promptly to thipping forces initiated by over-
load or shunt tripping devicesf A%, 1s imperative that the trip bar
assembly be as frictionlessmas"possible. Best results are obtained
on multipole assemblies wHen jthe“trip bar is adjusted to provide

a maximum of end-play at thef bearings.

ADJUSTMENT OF AUXILIARY SWITCH

17. Rotary type_auxiliary switches are sturdily constructed
and provide a variety off combinations of opening and closing con-
tacts. Positive operation is obtained through an adjustable ope-
rating link whichgcennects the rotor crank to the breaker. Proper
setting of the,atxilidry switch is obtained by adjusting the length
of the rotor crank ‘and the length of the operating link so that the
rotor crank pimw Isfat a point 45° below the horizontal when the
breaker is closed and at a point 45° gbove the horizontal when the
breaker is _in ‘th€é extreme open position.

18. Rorsnormal application the assembled relation between

crankfand“wotor causes the contact segment nearest the crank to
clos€ when the breaker closes.

ADJUSTMENT OF FIELD DISCHARGE SWITCH

19. When properly adjusted the contacts of the Field Dis-
charge Switch close before the arcing contacts of the breaker
Separate during the opening stroke, and open before the breaker
eontacts touch during the closing stroke. Figure 6 shows the
approximate position of the Field Discharge Switch at various
positions of the breaker contact arm.

- 3 -



20. Adjustment of the position of the switch arm with respect
to the breaker contact arm is obtained by varying the length of the
operating link by means of the threaded joint.

ADJUSTMENT OF CLOSING LINKAGE

21. To obtain the maximum closing effort from any particular
closing magnet, the air gap between the moving and stationary, core
sections should be as short as practicable at the point in thegelos-
ing stroke where the force requirement is greatest. The “idedl ad-
justment, therefore, is obtained when the cloging linkage_iSyadjust-
ed to provide only the necessary over-travel of the latching roller
at the position where the magnhet cores come together. L Anfover-
travel of 1/32" to 3/32" at the latching roller is recommerded which
corresponds to an angular movement of 0.5 to 1.5 degrees)in the clos-
ing lever of the DA-50, 0.4 to 1.3 degrees movementmin“he DA-75,

or 0.3 to 1.0 degree movement in the DA-100. Attemptsyto adjust

for an abnormal amount of over-travel may cause thefjstops in the
breaker mechanism to meet before the magnet corges/meet and thereby
needlessly cause high stress in the breaker @arts.

22. Adjustment of the length of thegelosing linkage is pro-
vided by means of shims in the smaller breakereassemblies and by a
threaded joint in the closing link of largerWassemblies. Varia-
tions in length equal to the thickness @¢f Shims may be obtained by
loosening the bolted joint and removing “er adding shims. In as-
semblies provided with a threaded joifity, variations equal to one-
half of the thread pitch may be obtained) by removing the pin at
the lower end of the link. Whendlopsening the joints, precaution
should be taken to prevent the moving core from escaping upward
under the action of the retrieWwing,spring, which is enclosed in the
core structure.

ADJUSTMENT OF THE CLOSING MAGNET [CUT-OFF SWITCH

23. Closing coilsgare designed to remain energized only momen-
tarily, hence to avoid overheating them provision must be made to in-
terrupt the closing coid cImkcuit immediately after the breaker has
latched closed. Unléss otherwise specified, a small "Cutoff" switch
having contacts which. "make" as the cores of the closing magnet

come together is mounted on the closing magnet.

2k, Proper gadjjustment of the cut-off switch requires that its
contacts be cihosedf and remain closed when the moving core reaches
the end of its elosing stroke. Due to the inertia of the moving
parts of th€é breaker, moving core and contactor, it is practical to
permit the“eut-off switch contacts to touch slightly before the core
reaches the enddof the stroke.

CONTROL SCHEMES

25. Typical control schemes employing a cut-off switch are
showniby, figures 11, 12 and 13. It will be noted that, where one
of #these schemes is used, automatic reciprocation of the closing
mechanism (known as pumping) cannot occur in the event the cut-
offyswitch or breaker mechanism should lose its adjustment.
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26. With the scheme shown as figure 11, the cut-off switch
is used to energize the release coil of the type "S-1" relay which
permits its contacts to open. Contacts of the "S-1" relay cannot
be closed again to re-energize the closing coil circuit until the
operating coil circuit of this relay has been opened to permit, dts
armature to reset with the contact arm. Therefore, a single clos-
ing operation of the control switch contacts will cause but a
single closing operation of the breaker closing mechanism.

27. With the schemes shown as figure 12 and 43,Wthe) cut-off
switch is used to energize a cut-off (Y) relay whichWhinsturn opens
the operating coil circuit of the contactor (X), causihg the con-
tacts "X" to open the closing coll circuit, The 'Y’ pelay re-
mains energized until the contrql switch contactyis,opened and by
this means "pumping" is avoided,

SUGGESTIONS FOR LOCATING CAUSE OF IMPROPER QPERATION

28. Failure to Trip From Overload May BesDue Wo:
a. Improper setting of current calibration.

b. Friction in tripping detailss,as a result of foreign
objects or a broken part,.

c. Stray-magnetic fields.
29. Failure To Trip By Remotel Control May Be Due To:
a. Open circuit dué to loose connection.
b. Burned out tripycodl.
30. Overheating of The¢ Breaker May Be Due To:
a. Overload.

b. Impropeg adjustment of spring pressure on main contacts.
(Refer“to adjustment of contact arm and contact sequence.

c. Poor™condition of main contact surfaces.
31. ExcesssBuPning of Main Contacts May Be Due To:

a. Poor contact at the secondary contacts due to an obstruc-
tion, surface condition or inadequate spring pressure.

b. High resistance of the secondary contact circuit due to
loose joint at the upper or lower shunt.

C. Inadequate lead of main contact over secondary contact.
(See adjustment of contact sequence.)

%2. Failure Of The Breaker To Latch-In When Closed May Be Due To:
a. Inadeguate overtravel of latch roller beyond the latched
position. This may be due to excessive length of closing

linkage, which permits the cores of the closing magnet
-5 -
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to make contact before the latching pawl has room to move -
in behind the roller. For recommended overtravel, refer
to paragraph 21. "

Failure of the latching pawl to retrieve after the rollen
passes due to excessive friction or due to a damaged pawl
spring.

Excessive rate of closing which in turn may be dye &0
abnormal voltage on the closing coil or inadeQuate com-
pression of air in the closing magnet. A greater €ushion-
ing effect can be obtained by reducing the sizenoi¥ the
exhaust vent located at the lower end of the®closing
magnet. It should be remembered that the sizewéf the
exhaust vent also affects the speed at which Bhe closing
link retrieves.

33. Failure Of Latching Roller To Retrieve Behin&, The Tripping
Latch When The Breaker Is Tripped May Be fDue,To:

a.

Excessive friction between pistonjyamnd“€ylinder of clos-
ing magnet. This may result from theraccumulation of
dirt or solidified lubricant. “WUn@er ordinary operat-
ing conditions no lubricant 18 reguired.

Inadequate retrieving force“mesulting from a damaged
retrieving spring which ig™kocated inside the closing
magnet assembly. _

Excessive friction or imterference which prevents the
latch from receding, frém the path of the latching
roller.

SUGGESTIONS ON REMOVAL OF PARTS

34.

Occasionally, it isfYdesired to remove parts of the break-

er for inspection or toamakesreplacements and the following in-
structions may be helpfult

a.

To remove “the contact arm: Remove the pin which con-
nects thé toggle link to the contact arm. Disconnect
the opening/springs from the main frame but leave them
connegted to the contact arm. With the aid of a long
screw . driver remove the screws which clamp the flexible
shunt to’the lower current stud. On the latching pole
1t jissometimes desirable to remove the trip lever to
make the shunt mounting bolts more accessible. By re-
movad of the contact arm hinge pin the complete arm
assembly may then be lifted out of the breaker.

To remove the moving arcing contact: The three tap

bolts should be removed from the back of the moving

contact support. These bolts are made of non-magnetic

material and substitution by steel bolts should be —
avoided. '
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To remove the stationary arcing centact: Open the break-
er and remove the arc chamber. From the rear of the
panel, remove the two 1/4" tap bolts which support the
arc tip spring plate. Precautions should be taken to
avold injury when releasing the energy in the partially
compressed spring by holding the spring compressed with
the aid of a short beam of wood or similar object until
both bolts are completely removed. Remove the remaining
tap bolt and flat head screw from either one of thegstop
brackets which permits the removal of the stop“bracket
and the guide pin. By tilting the lower edge of “the con-
tact platform away from the panel the secondafy eontact
springs and 1insulating washers may be removeds / With a
screw driver perform the final operation of “removing the
bolts which hold the enclosed shunt from the upper
current stud.

To remove the coil from the closing magnet: Remove the
cover from the front of the assemblyd Remove the side
plates leaving the auxiliary switeh and the wiring to it
intact. Disconnect wires from theyelosing coil and from
the cut-off switch. With the breaker“in the tripped
position provide temporary levers or)other means to re-
strain the moving core as it 18 being expelled by the
enclosed retrieving spring, beéfore disconnecting the
closing linkage between it ang, the breaker mechanism.
Disconnect the closing linKage ‘and by absorbing the
energy from the enclosed spring through the temporary
restraining means, allow thesmoving core to be slowly
expelled.. The statienary core-section and cylinder wall
can be removed as aqunit from the bottom of the magnet
assembly by removing the“bolts in the outer bolt circle.
After the magnet core,is removed, the coil is removable
from the front.

To remove the oil pat of the Inverse-time-limit on the
DA-50 breaker:

(1) Loosen¢both knobs on the overload dash pot.

(2) Plage beth knobs straight to the left hand side of
the ‘breaker facing panel.

(3 ). Turnboth knobs in unison to the extreme right, look
ing@at the bottom of the oil pot, and continue the
ITower knob to the right until it is near the panel,

(%), 4Then, holding the lower knob near the panel, turn
the upper knob to left until the two knobs are 1800
apart.

(5) Pull the lower portion, onto which the lower kmob
is attached, downward approximately 1/4".



(6) Turn the upper kmob to extreme right as far as possis=
ble and then turn the lower knob to the left until it
is directly beneath the upper knob.

(7) Remove the lower oil pot by pulling straight down-
ward.

(8) To replace the dashpot it is merely necessary to re-
verse the above procedure.

SERIES OVERLOAD TRIP ATTACHMENTS

35, Series overload trip attachments are used to /tnip the cir-
cuit breaker whenever the current through the breakérn exe¢eeds a pre-
determined value. All forms of this device include a ‘eonductor of
one or more turns connected in series with the breaker contacts, a
stationary magnetic circuit, and a movable ironlarmature. The arma-
ture is mounted in such a way that as it moves under magnetic
attraction to reduce the air gap, it providesi the force to trip the
breaker latch. The amount of current required/to start the arma-
ture is a function of air gap length and upoen this principle all
overload trips for DA breakers are calibrated-:

36. The tripping magnet is used®dt Its best efficiency when
adjusted so that, of the total travelgofythe armature, that part
used to move the breaker trigger shotld be just enough to trip
the trigger free of the latch leverdy With this adjustment the
maximum amount of armature travel isfused to obtain momentum for
tripping the breaker.

37. Each overload trip,undt is calibrated on the breaker pole
at the factory. Therefore, care should be taken not to interchange
trip details with other breg&ker ‘poles.

38 Powerful straygmagnetic fields do affect the calibration
points to some extent, on thé& larger breakers. Where the bus ar-
rangement of the switchboard is known, the breakers are calibrated
at the factory with the "'same arrangement.

39. All the overload trip devices reset themselves auto-
matically. That A4S, ,after tripping, they automatically return to
their original position.

4o. Three 4classes of series overload trips are used to pro-
vide the characteristics required for ordinary applications. These
trips may be, classified as ?1; Non-adjustable Short-circuit trips,
(2) Instant@neous trip and (3

NON-ADJUSTABLE SHORT - CIRCUIT TRIP ATTACHMENT

Inverse Time Limit Trip Attachment,

41. For a general description of series overload trip attach-
ment8, refer to paragraphs 35 to 39.

4o, Short-circuit trip attachments are designed to trip in-
‘stantaneously at some relatively high current value. The trip set-
wting is non-adjustable after being set at the factory. Normally
the trip setting bears the following relation to the breaker rating:

J
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Breaker Rating (30°C.) Trip Setting

in Amperes in Amperes
| up to 600 9000 + 10%
Py 800 to 2000 15 times bkr. rating +w¥0%
2500 to 6000 12 times bkr. rating ¥ 10%
L 8000 and above 75,000 + 10%
—
INSTANTANEOUS TRIP ATTACHMENT
43, For a general description of series overload,trips,
refer to paragraphs 35 to 39.
. gﬁg. Instantaneous trip attachments (see Fige 7 are designed

t0 be calibrated on currents close to the breaker rating. The
*Ytandard range of calibration is 100% to 200%mof“she normal 300C.
ﬁirating of the breaker., Unless otherwise specifded, the five main
. points, 100%, 125%, 150%, 175% and 200% arge Stamped on the scale
+ plate,

INVERSE TIME LIMIT ATTACHMENT

) @

- 45, For a general description“of series overload trip attach-
" m®hts, refer to paragraphs 35 to 394
46, The Inverse-time-limit ‘agtachment (See Fig. 10) consists

of a tripping device with the a@ditlon of a time delay device which
prevents tripping on relatively S8mall overloads which last but a
o _ short time.

47, The time delay§feature is obtained by the sucker action
between a smooth surfaced metal disc which is attached to the over-
load armature and which#normally rests on the smooth bsttom surface
of a pot containing a smdll¥quantity of oill (approximateiy 1/8"
deep). The resulting™8uckér action retards the starting of the
overload armature; the time of delay being approximately inverse

to thg magnitude off\thesfoverload. For characteristic curves, see
Fig. S.

48, A limited,variation in the time delay can be obtained by
turning the pgt which varies the amount of surface in contact be-
atween the sucker and pot. Further variation can be obtained by
‘using oils g6frdifferent viscosities.

-

-

49, The*overload trip device is calibrated without oil in the
- Qe pot. 4 The calibration range and scale markings for the standard

Inversesétime-1imit attachment is the same as for the Instantaneous
° Trip Attadhment. (Refer to paragraph 44).

50. To insure reliable performance of the time delay device,
it iseimportant that oil in the pot be kept clean. A single par-
*%icle of dirt between the sucker surfaces may greatly reduce the
tlme delay. To remove imperfections in the sucker surfaces due
to brulsing or other causes, it is suggested that all high spots
be removed with a scraper. A paper washer 1is placed between the
sucker surfaces to protect them during shipment. This washer
should be removed when placing the breaker in service ‘and before
0oll is placed in the pot. .'
9 -



51. For instructions on removing the oil pot of the DA-50 »
Breaker, refer to paragraph 34-e. :

SHUNT TRIP ATTACHMENT '

5e. The shunt trip attachment is designed to trip the breaker ‘.%
when the trip coil is energized by an auxiliary circuit, @phus pro-
viding for remote control and various interlocking arrangcments. s

Shunt trip coils are designed to remain energized only momentarily,
hence provision should be made to interrupt the shunt tripfcircuit
immediately after the breaker has been tripped. It isc coemm6n
practice to obtain this result by means of an auxiliarynswitch
having contacts which open as the breaker opens.

UNDERVOLTAGE TRIP ATTACHMENT Q" ’
(.
53. The Undervoltage Trip Attachment (See(Figs 9) is used P
as a means for tripping the breaker when voltagejapplied to its
coil drops below a predetermined value., Havihighthis character- ;
istic the Under-voltage Trip Attachment is, adaptable to control
schemes where a positive tripping means is,desifed in case of "
failure of control voltage. Energy for tripping the breaker is
produced by a spring which must be reset, meechanically through ’.ﬁ
links attached to the breaker. ‘ . .

54, The important elements of this device function as
follows: When energized at rated yoeltage, Magnetic Force holds
the armature to the stationary core /against the action of the
stressed tripping spring. Thefstronger reset spring works in
opposition to the tripping spring, but by means of the reset
linkage the reset lever is protated by the breaker, as it closes,
to a position which clears the, "drop-out'" movement of the arma-
ture. If the applied voltage, decreases to a value at which the
magnetic attraction for the aArmature is less than the force ex-
erted by the tripping spring,sthe armature "drops out" and the
breaker is tripped by energh from the tripping spring.

55. For applicafions which require a time delay feature

to prevent the breaker,from being tripped by momentary dips in
applied voltage, an%eil=sucker attachment is provided as shown.
For further infopmation concerning this Inverse-time-limit device,
refer to paragraphs 46 to 50. : Q.A:.

56. When gdjustments are to be made on an under voltage
trip attachmentywit ic suggested that they be made in the order
given below, :

> .

57. 20 sadjust the relation between the armature and the
time delay attachment, partially back out the upper adjusting
screw (item 7), and with coil de-energized and reset lever (item 36) -~

held downward, hold sucker stem (item 53) down and adjustt lower

scréy (item 6) to obtain an air gap of 1/16" at the upper¥éend of -

thesarmature. NeXt release reset lever and adjust upper screw

Eitem 7% to remove contact between ,armature and the end of screw ® P
item 6).

- 10 -
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5%» To adjust for drop-out at a given voltage, first apply
‘atearvoltage and depress reset lever (by closing breaker if
rractical) then reduce voltage to the desired drop-out valueg@nd
adjust ths screw (item 16) to the position which causes the larma-
ture to dr%p out. For normal applications the device is adjusted
*0 droﬁ'?uc at a voltage of 40% to 60% of the rated voltage.

REVERSE PD%yE T TRIP ATTACHMENT

L&

&
59. ay~ 'he reverse current trip attachment is Used™to/trip the
breaker when the direction of current flow through the breaker is
reversed.. v -’

60. Thé;reverse current trip mechanism congist’'s of a stat-
ionary magnet ¥energized by a coil in series with the breaker con-
tacts and a‘aavable iron armature energized by awshunt coil as
showi. in Fif~ 14, 1In the attachment rated 8000 1600 amperes
the magps+1 ,circuits are energized in theg reverse manner. 1In
either & r__pement the armature is pivotéd/,between two pairs of
poles. WMell the series coil current @s flowing in the normal
direction¢€ne armature tends to rotateyiIn one direction but is
restrained by an adjustable cam. MWhen the series current reverses
the armature is rotated in the oppositeéemdirection and provides
the force to >*ip the breaker with{whigh it is mounted. After
tripping tl.- armature is returned tondts original position by a
rejetting sgx&ng.

63“ - T;Tgping at predetermined values of reverse current is
obtained by a“ justing therelation’ between the armature and the
pole faces by means of the cam. Standard calibration points are
marked on the scale plate for currents representing 5, 10, 15, 20,
and 25% of the breaker rating.

52, To reset the'gttachment it is necessary only to open the

snnnﬁ;coil circuit.’"Thisfis usually accomplished by means of the
breaker auxiliary switch.
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DIAGRAM INFORMATION
TYPE DA AIR CIRCUIT BREAKER CONTROL SCHEMES

Auxiliary Shown for Open Bresker
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Figure 11 - D-c. Control, S-1 Trip Free Relay, | Figuwe 12 - D-c. Control, X-Control Relay, Y-Cut-off
Breaker Auxiliary Switch, Cut-off Switchg(aa)” Relay, Breaker Auxiliary Switch, Cut-off Switch (aa) >

LEGEND
CS - Control Switch; C-Close; T-Trip;
L.C.-Laamp Cutout
CC - Brealker Closing Coil

T - Breaker Trip Coil

X0 - S-1 Control Relay Operating Coil
- S-1 Control Relay Release Coil
- Control Relay Y - Cutoff Relay

- Contact or Auxiliary Switch Closed when
Device Is Energized or Closed

Figure 130-(A-c./Control, X-Control Relay, Y-Cut-off

Relay, Breal®r Auxiliary Switch, Cut-off Switch (aa)

XR
X
L
T
* - Contact or Auxiliary Switch Open when
Device Is Energized or Closed

L

T

aaq - Contact Closes when Brealker or
Mechanism Is in Operated Position
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