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TYPE "DA" AIR CIRCUIT BREAKER

PROTECTION FROM DUST

1. Excessive deposits of dust and dirt in the operating
rarts 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 installations where
the circuit breakers have been installed before the building con-
struction work has been completed. In the latter case the break-
ers should be completely covered by a tarpaulin to prevent plast-
er and like material from falling on then.

UNPACKING

2. Care should be used in uncrating so that no parts are
damaged or broken. All dirt which may have collected on the
breakers should be removed. Wipe contact surfaces with a cloth
or waste to remove grease used to protect contacts during ship-
ment. A careful inspection should be made to make sure that none
of the parts have been damaged in transit.

LUBRICATION

e,

3, Lubrication of the various parts of the mechanism as
applied at the factory should be sufficient for years of service.
It should be remembered that oily surfaces promote the accumu-
lation of dirt and for that reason contact surfaces should be
kept free from oil or grease. (Refer to paragraph 2). There-
fore, 1t is recommended that no lubricants be applied to the
breaker mechanism.

INSTALLATION

4, It is preferable that air circult breakers be shipped on
permanent bases instead of temporary bases to eliminate the addi-
tional labor and the possibility 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. Each pole unit retains shaft alignment independently on
the panel due to the one-piece construction of the frame (sece Fig.
1, 2 and 3). However, when mounting multipole breakers, care must
be taken so 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 vanel which receive the
arc tip springs,
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7. It is important that connecting bus be of sufficient cur-
rent carrving capacity and that connections to the breaker be pro-
perly joined. Obviously heat conducted into a breaker from & hot
joint will increase the temperature rise or the breaker.

O 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 forcess 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 assembled properly,
as described above.

10. Pressure between the silver contact surfaces is obtained
by a compression spring which requires no adjustment 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 closed position. .After the bolt
which clamps the eccentric pin is loosened the eccentric pin should
be turned to a position which brings the inside surface of the con-
tact arm parallel to the panel when the breaker is in the closed
position. The dimension between this machined surface and the panel
which makes them parallel on each frame 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 least one set of arcing contacts
touch, then reset the eccentric 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 one arm away {rom the panel. Care
should be taken to securely lock the eccentric pin again before
operating the breaker. Before this ad justment should be considered
complete, inspection should be made to male sure that all fleating
contact members remain free. This checlk is readily made by rying
each set of contacts gently apart with the ald of a large screw
driver or similar tool, being careful not to mar the contact sur-
faces.

ADJUSTMENT OF CONTACT SEQUENCE

12. IT IS VERY IMPORTANT THAT ADEQUATE SEPARATION IS OBTAINED
BETWEEN MAIN CONTACT SURFACES AT THE TIME THE SECONDARY CONTACTS
SEPARATE DURING THE OPENING STROKE OF THE BREAKER. This separation
should be approximately 5/32" for the DA-%0, 3/16" for the DA-T5,
and %/1A" for the DA-100.

13. This separation can be obtained by first ad justing the
contact arm, as per paragrapnh 11, then adjusting the nut located at
the center of the bridging members. To adjust the nut, remove the
locking pin and screw down the nut to a point wiere 1t just touches
the bridge member with the breaker in the closed position, then

B
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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 cn the DA-100 breaker).

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

ADJUSTMENT OF ARC CHAMBER

i5. Proper alignment of the arc chamber is obtained when the
machined surfaces at the rear of the assembly are resting on the
spring guard of the breaker pcle assembly. The anchor bolts rest
in clearance holes in the panel and when loosened may be shifted
about to accommodate this adjustment. Once the proper alignment
of arc chamber and the breaker pole has been obtained and anchor
bolts tightened, the chamber may be subsequently removed by un-
screwing the mounting bolts from the front of the arc chamber.

ADJUSTMENT OF THE TRIP BAR ASSEMBLY

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

or bracket to which tripping force may be applied. In order that
triggers may respond promptly to tripping forces initlated by over-
load or shunt tripping devices, it 1s imperative that the trip bar
assembly be as frictionless as possible. Best results are obtained
on multipole assemblies when the trip bar i{s adjusted to provide

a maximum of end-play at the bearings.

ADJUSTMENT OF AUXILIARY SWITCH

17. Rotary type auxiliary switches are sturdily constructed
and provide a variety of combinations of opening and closing con-
tacts. Positive operation is obtained through an adjustable ope-
rating link which connects the rotor crank to the breaker. Proper
setting of the auxiliary switch 1is obtained by adjusting the length
of the rotor crank and the length of the operating link so that the
rotor ecrank pin is at a point 45° below the horizontal when the
breaker is closed and at a polnt 45° above the horizontal when the
breaker is in the extreme open position.

18. For normal application the assenbled relation between
crank and rotor causes the contact segment nearest the crank to
close when the breaker closes.

ADJUSTMENT OF FIELD DISCHARGE SWITCH

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



20. Adjustment of the position of the switch arm with respect
to the breaker contact srm 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 the clos-
ing stroke where the force requirement 1s greatest. The ideal ad-
justment, therefore, 1is obtained when the closing linkage is adjust-
ed to provide only the necessary over-travel of the latching roller
at the position where the magnet cores come together. An over-
travel of 1/32" to 3/32" at the latching roller is recommended which
corresponds to an anguler movement of 0.5 to 1.5 degrees in the clos-
ing lever of the DA-50, 0.4 to 1.3 degrees movement in the DA-75,

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

for an abnormal amount of over-travel may cause the stops in the
breaker mechanism to meet before the magnet cores meet and thereby
needlessly cause high stress in the breaker parts.

22. Adjustment of the length of the closing linkage is pro-
vided by means of shims in the smaller breaker assemblies and by a
threaded joint in the closing link of larger assemblies. Varia-
tions in length equal to the thickness of shims may be obtained by
loosening the bolted joint and removing or adding shims. In as-
semblies provided with a threaded joint, variations equal to one-
half of the thread pitch may be obtained by removing the pin at
the lower end of the link. When loosening the joints, precaution
should be taken to prevent the moving core from escaping upward
under the action of the retrieving spring, which is enclosed in the
core structure.

ADJUSTMENT OF THE CLOSING MAGNET CUT-OFF SWITCH

23. Closing coils are designed to remain energized only momen-
tarily, hence to avoid overheating them provision must be made to in-
terrupt the closing coil circuit immediately after the breakgr has
latched closed. Unless otherwise specified, a small "Cutoff” switch
having contacts which "make” as the cores of the closing magnet

come together 1is mounted on the closing magnet.

24, Proper adjustment of the cut-off switch requires that its
contacts be closed and remain closed when the moving core reaches
the end of its closing stroke. Due to the inertia of the moving
parts of the breaker, moving core and contactor, it is practical to
permit the cut-off switch contacts to touch slightly before the core
reaches the end of the stroke,.

CONTROL SCHEMES

2h. Typical control schemes employing a cut-off switch are
shown by figures 11, 12 and 12. It will be noted that, where one
of these schemes is used, automatic reciprocation of the closing
mechanism (lknown as pumping) cannot occur in the event the cut-
off switch or breaker mechanism should lose its adjustment.

-4 -
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26. With the scheme shown as figure 11, the cut-off switch
is used to energize the release coll of the type 1s_1" relay which
permits 1its contacts to open. Contacts of the "S-1" relay cannot
be closed again to re-energlze the closing coil circuit until the
operating coil circuit of this relay has been opened to permit its
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 13, the cut-off
switch is used to energize a cut-off (Y) relay which 1n turn opens
the operating coil circuit of the contactor (X), causing the con-
tacts "X" to open the closing coil circuit, The "y" relay re-
mains energized until the control switch contact is opened and by
this means 'pumping' is avoilded,

SUGGESTIONS FOR LOCATING CAUSE OF IMPROPER OPERATION

»8. Failure to Trip From Overload May Be Due To:
a. Improper settling of current calibration.

b. Friction in tripping details as a result of forelgn
objects or a broken part.

Ce Stray-magnetic fields.
29. Failure To Trip By Remote Control May Be Due To:
a. Open circuit due to loose connection.
b. Burned out trip coil.
30. Overheating of The Breaker May Be Due To:
a. Overload.

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

c. Poor condition of main contact surfaces.
31. Excess Burning 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 ccntact 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.

32, Fallure Of The Breaker To Latch-In When Closed May Be Due To:

a. Inadequate 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_



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 roller
passes due to excessive friction or due to a damaged pawl
spring.

Excessive rate of closing which in turn may be due to
abnormal voltage on the closing coil or inadequate com-
pression of alr in the closing magnet. A greater cushion-
ing effect can be obtained by reducing the size of the
exhaust vent located at the lower end of the closing
magnet. It should be remembered that the size of the
exhaust vent also affects the speed at which the closing
link retrieves.

22. Failure Of Latching Roller To Retrieve Behind The Tripping
Latch When The Breaker Is Tripped Mav Be Due To:

.

Excessive friction between piston and cylinder of clos-
ing magnet. This may result from the accumulation of
dirt or solidified lubricant. Under ordinary operat-
ing conditions no lubricant is required.

Inadequate retrieving force resulting from a damaged
retrieving spring which is located inside the closing
magnet assembly.

Excessive friction or interference which prevents the
latch from receding from the path of the latching
roller.

SUGGESTIONS ON REMOVAL OF PARTS

34,

Occasionally it is desired to remove parts of the breal-

er for inspection or tc make replacements and the following in-
structions may be helpful:

a.

To remove the contact arm: Remove the pin which con-
nects the toggle link to the contact arm., Disconnect
the opening springs from the main frame but leave them
connected 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
it is sometires desirable to remove the trip lever to
make the shunt mounting bolts more accessible. By re-
moval of the contact arm hinge pin the complete arm
assembly may then be lifted out of the brealker.

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 ol non-nagnetic
material and substitution by steel bolts should be
avolded,



To remove the stationary arcing contact: 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
avoid injury when releasing the energy in the partlally
compressed spring by holding the spring compressed with
the ald 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 ocne of the stop
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 secondary contact
springs and insulating washers may be removed. With a
screw driver perform the final operation of removing the
holts 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 assembly. Remove the side
plates leaving the auxiliary switch and the wiring to 1t
intact. Disconnect wires from the closing 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 is being expelled by the
enclosed retrieving spring, before disconnecting the
closing linkage between 1t and the breaker mechanism.
Disconnect the closing linkage and by absorbing the
energy from the enclosed spring through the temporary
restraining means, allow the moving core to be slowly
expelled. The stationary core-section and cylinder wall
can be removel as a unlt from the bottom of the magnet
assembly by removing the bolts in the outer bolt clrcle.
After the magnet core is removed, the coil is removable
from the front.

To remove the o0il pot of the Inverse-time-limit on the
DA-50 breaker:

(1) Loosen both knobs on the overload dash pot,

(2) Place both knobs straight to the left hand side of
the breaker facing panel.

(3) Turn both knobs in unison to the extreme right, look
ing at the bottom of the o1l pot, and continue the
lower knob to the right until it is near the panel,

(4) Then, 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 knob
1s attached, downward approximately 1/4".
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(6) Turn the upper knob to extreme right as far as possi-
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 trip the cir-
cuit bresker whenever the current through the breaker exceeds a pre-
determined value. All forms of this device include a conductor of
one or more turns connected in series with the breaker contacts, a
stationary magnetic circuit, and a movable iron armature. The arma-
ture 1s mounted in such a way that as 1t moves under magnetic
attraction to reduce the air gap, it provides 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 upon this principle all
overload trips for DA breakers are calibrated.

36, The tripping magnet is used at its best efficiency when
adjusted so that, of the total travel of the armature, that part
used to move the breaker trigger should be just enough to trip
the trigger free of the latch lever. With this adjustment the
maximum amount of armature travel 1is used to obtain momentum for
tripping the breaker.

37. Each overload trip unit is calibrated on the breaker pcle
at the factory. Therefore, care should be taken not to interchange
trip details with other breaker poles.

38. Powerful stray magnetic fields do affect the calibration
points to some extent on the larger breakers. Where the bus ar-
rangement of the switchboard is known, the breakers are callbrated
at the factory with the same arrangement.

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

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

NON-ADJUSTABLE SHORT - CIRCUIT TRIP ATTACHMENT

Inverse Time Limit Trip Attachment,

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

Yo, Short-circuit trip attachments are designed to trip in-
stantaneously at some relatively high current value. The trip sect-
ting 18 non-adjustable after being set at the factory. Normally
the trip setting bears the following relation to the breaker rating:

oy



Breaker Rating (30°C.) Trip Setting

in Amperes in Amperes
up to 600 5000 + 10%
800 to 2000 15 times bkr. rating + 10%
2500 to 6000 12 times bkr. rating + 10%
8000 and above 75,000 + 10%
INSTANTANEQUS TRIP ATTACHMENT
43, For a general description of series overload trips,
refer to paragraphs 35 to 39.
b, Instantaneous trip attachments (see Fig. 7) are designed

to be calibrated on currents close to the breaker rating. The
standard range of calibration is 100% to 200% of the normal 309C.
rating of the breaker, Unless otherwlise specified, the five main
points, 100%, 125%, 150%, 175% and 200% are stemped on the scale
plate,

INVERSE TIME LIMIT ATTACHMENT

45, For a general description of seriles overload trip attach-
ments, refer to paragraphs 35 to 39.

46, The Inverse-time-1limit attachment (See Fig. 10) consists
of a tripping device with the addition of a time delay device which
prevents tripping on relatively small overloads which last but a
shert time,

yr, The time delay feature 1s obtained by the sucker action
between a smooth surfaced metal disc which 1s attached to the over-
load armature and which normally rests on the smooth bottom surface
of a pot containing a small quantity of oil (approximately 1/8"
deep). The resulting sucker action retards the starting of the
overload srmature, the time of delay being approximately inverse

to thg magnitude of the overload. For characteristic curves, see
Fig. d.

48, A limited variation in the time delay can be obtained by
turning the pot which varies the amount of surface in contact be-
tween the sucker and pot. Further variation can be obtained by
using olls of different viscosities.

49, The overload trip device is calibrated without oil in the
pot. The calibration range and scale markings for the standard
Inverse-time-1limit attachment is the same as for the Instantaneouds
Trip Attachment. (Refer to paragraph Uk4).

50. To insure reliable performance of the time delay device,
it 1s important that oil in the pot be kept clean., A single par-
ticle of dirt between the sucker surfaces may greatly reduce the
time delay. To remove imperfections in the sucker surfaces due
to bruising 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 beforc
o1l 1is 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

He. The shunt trip attachment is designed to trip the brealon
when the trip coil is energized by an auxiliary circuit, thus pro-
viding for remote control and various interlocking arrangements.
Shunt trip coils are designed to remain energized only momentarily,
hence prevision should be made to interrupt the shunt trin circuit
lmmediately after the breaker has been tripped. It is comnmon
orzctice to obtain this result by means of an auxiliary switch
having contacts which open as the breaker opens.

UI'DERVOLTAGE TRIP ATTACHMENT

53. The Undervoltage Trip Attachment (See Fig. ¢) is used
2s a means for tripping the brealer when voltage applied to its
coll drops below a predetermined value, Having this character-
istic the Under-voltage Trip Attachment is adaptable to control
schemes where a positive tripping means is desired in case of
feillure of control voltage. Enerpgy for trivping tho breaker 13
produced by a spring which must be reset mechanically through
links attached to the breaker.

5. The important elements of this device function oo
collowes:  When energized at rated voltaco, Mapnetic “orce holds
the armaturc to the stotionary core asainst the action of the
stressed tripping spring.  The stronger rescet apring works in
opposition to the tripping cpring, but by means of the reset
linkage the reset lever 1is rotated by the breaker, as 1t closes,
to a position which clears the "drop-ocut' movement of the arma-
ture. Ir the applied voltage decreases to a value at which the
nagnetic attraction for the armature iz less than the forece ex-
crted by the tripping spring, the armaturs ‘drops out' and the
breaker is tripped by enerpy from the tripping soring.

55, For applications which require 2 tine delny {ecture

to prevent the breaker fron being tripped by momentary dips in
applied voltage, an oil-sucker attacimenrt is provideld as shown.
For further information concerning this Inverse-time-1limit device,
refer to paragraphs 46 to 50.

5C. When adjustments are to be made on an under voltage
trip attachment, it iz suggested that they be made in the order
ziven below,

57. To adjust the relution between the armature and the
time delay attachment, partially back out the unper adjusting
screw (item 7), and with coil de-cnerpized and reset lever (item %6 )

nheld downward, hold sucler stem {(item 03) down and adjust lower
screw (1tem 6) to obtain an air pap of 1/16" st the upper end of
the armature. Yext rolense reset lever and sdjust upver screw
(item 7) to remove contact betweoen armature and the end of screw

T

(item &),



58, To adjust for drop-out at a given voltage, first apply
rated voltage and depress reset lever (by closing breaker if
practical) then reduce voltage to the desired drop-out valuc and
adjust the screw (item 16) to the position which causes tho arma-
ture to drop out. For normal applications the device is adjusted
to drop out at a voltage of 40% to 60% of the rated voltage.

REVERSE CURRENT TRIP ATTACHMENT

5C. The reverse current trip attachment is used to trip the
breaker when the direction of current flow through the breaker is
reversed.

50, The reverse current trip mechanism consists of a stnt-
ionary magnet energized by a coll in series with the breaxer con-
tacts and a movable ilron armeture energized by a shunt coil as
shown in Fig. 14. In the attachment rated 800 to 1600 amperes
the magnetic circuits are energized in the reverse manncor. In
cither arrangement the armature ls pivoted between two paira oi
poles. When the series coil current is flowing in the normal
direction the armature tends to rotate in one direction but is
restrained by an adjustable cam. When the series current reverses
the armature is rotated in the opposite direction and provides
the force to trip the breaker with which it is mounted. After
tripping the armature is returned to its original position by 2
resetting spring.

61. Tripping at predetermined values of reverse current is
obtained by adjusting 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.

62. To reset the attachment it is necessary only to open Fhe
shunt coil circuit. This is usually accomplished by mears of the
breaker auxiliary switch.






——————— 1
! Adjust eccentric pin to
-------- 4L obtain this dimension.
=
‘i
\ q Lead in inches«|Main| Secondary
o Arcing contact | & 8
Secondary contact| & —
7
///7 Arc Chamber
/"
%\\\\ P
V 3% Approx. )
Opening s

~
; -

=3 LD Back up one turn after / ™
L nut has touched contact ! / y
L Himem % bridge and lock in this : 63°
] @ L-—.,._’_J’I}/) // ,DOSItlon. 7\ /
8% 77N RN P Eccentric
730 VR NN pin
N - ////,«.\_
| E— ! \ -
A O
2260V

N
EEraE =S
|

QNon.;Aul:om, Aoy e

/stuzq z i §§ N

H R
e _____._”____1—— wid

et I !r
| ¢ Series Coil |~ |

1 r.stud |

Figure 1 - DA-50 Pole Units



L Adjust cocentris P
ipin tu obtan thisy”
LDim. i

A Ugper stuu

Sl

) Q!,om‘;vct
. Ery 3
Rack ouc rone turn af-
i~ nut has fouched
nd fock it in

a3,

¢« Contont lead
m nches s
[ Arcing Tip

| touching

| Secondary Tip’

%

s *Ag\v t::
3

o’

| touchirg ié
Arc Chamber
i a
4; Gpering
N/
7 .
S
y ,
i LA
{
/7
: Eccentric pini

Flgure 2

- DA-75 Pole Unlt



~,

.‘,"'“"\\,/ \l\

~Adrust ecoontric pin
to obtamn this din,

o o/
! e ;
/ b4 “ening ... ]

)
@/, :
' z b CAre Uhamber
/7 I
i |
VA ;
[
/) /
- . "/’./

" has tovches contact bridd
and lock i this position

> hue

[ Conlact lead |,
Linanches NG

Arcing Tip 3

en 1 :
/[):\,‘ = L‘oum‘?/ng P

. .t
Secondary Tip %
touching” |/

i
|
i
i
i
i
§
1
i

Figure 3 - DA-100 Pole Unit




Contact
fmger o

Contact _
segment

452

s

1 ? 1 /ST
! %) i
4of Switch _ l & 4{ l i
t %,/90—32 , b
. Ser i 55 /
tg 3!; 2§ 2,?,
36 |
L

|
v

e Closed position of Bkr

LA
.
! 7
o
IR
o |
? h i
C'Mlg s ! i
Heles |, ;

[OPE——

Fieare b Aas il ey Dtttk



o - —

PR —ar—r- e

\|rws_4) - }A»

b e e e o —

Yo 40 P

!
(

|
'|
i

k
l

JuaA snoyx3

burids buaanigay

\

2409 Kiouorpis

sbuly uojsiy “. i

8407 bunoy

{NENNY,

N\

MS 440-310 P

..: .
roeoy s DY
'

N
\.1

— —
N

A
%

7

ANNNNRANNNNNN

2 SN

L L

LLLLLL

L

Wl

Figure 5 - 3-inch Closing Magnet

L~ ~

=

\

M uiT 40

~——— 25409 40 w

“-I."”'ulllll.

p o i

b — e o 4




Th
(&

Position of blade
breaker closed

™

Position of blade breaker
being closed and Arcing
Tip just Louching

Peuition of b/m’f’r?} o«

brock:# opening | 1T
and Arcing Tip ™
Just Fouching

Fosition of binde

brosker opern
i

i«

3

e N

Lo

U

I3

Erecker oper

l o
fan B s - o T T Y -«—“\
{
Spe=——e T e
- ? LL &L 1— 1= ‘—r{{nr il
._.w.._____J ¥ ST PR J_

Bkr Arcing

Tip

A:‘ i }d', - '
| |
3 )
oy l
| . \
% i
| Ldle 416 Tha
% :
VVVVVV A ke 23 dpprox —
i Approx.
Votiecharas Cuiteh

touch

CBreaker

I -~
closed?



e

e e o

rigeer

Latch Koler

P

Q oo Pl Spr17ig
—4 Lommon Trip Bar
for Multipolor Bfrs

Overioad Mag-

e v-——Lalibrating & Clamping SCrew

—— Sugporting & Ouide Srackel

I i

o

igure 7 - Instantaneous Trip Attachment

Piorure 10 - Inverse Time Limit Overload Attachwent



TIME IN SECONDS

R ERARe eeasE RERCE IR RSARY SRR RRE
T TYPE-DA-AIR CIRCUIT  ©
ST BREAKER INVERSE TIME. -
L UHLT LIMIT CHARACTERISTICS -
T 25°  CLAMBIENT B

1 I00%SETTING o

-

AN

‘‘‘‘‘‘

0 100 200 300 400 500
LOAD IN%OF CALIBRATION SETTING

Tiowe Dimit Duttias wild be approxioately 79% of roadines.

Time Dimid Detting wi17 b approximitely
ime oy i
R4

o

-
A

(SRR UREITS I B SWCTIN

.

.'1,
oot ad
oy

4

AR

Pl o veent e willod Areorx b Tw



uossod
J3JUR2 J0 JYbId dO 73] ———
03,Gp SeAOW Gouy

JIA3] JIS3Y
9€

-7 burids Ja58y

BWNJOULY

o B iy

-t S
J

woigisod usdo Ui yg Y3im SLoQOUL Of
pup (9 wajgj) madss Jo ppay UsIMIIq dob &
Youdds upguiow 07 £ wajyj snipy - pUoISS -~
(310 payo0q A]joignd [ wWa3)
“Auo 4axons Aq pfay SI 34nNJoWY USYM
dob 4o & uiggo 03 9 WYY snipy - Kij

JI02 3

/
boyy

Fol

oA

vt A by +
frip Attachment

6

Indervoltag

i
-l

Hd
y

Wigure



DIAGRAM INFORMATION

TYPE DA AIR CIKCUIT BREAKER CONTROL SCHEMES

Auxiliary Shown for Open Bregker
Relay Contacts Shown for De-energized Relay

dL

Qo

N

I. CcS
14
& Bkr

38k

5 S-1

flgure 11 - I-z. Control, Trip Free Kelay, 1
Breaker Auxiliary Switoh, Cut-off Switch {(aa) Re

Flgure 12 - A-c. Control, X LCuntrol Relay, Y Zut-off
Reiay, Breaker Auxilliary Switeh, Cut-off Switoh {na)

&
Y
i

ure
ay,

X0

xR

A4k <

2

e
le

- Dec. Contrel, X {ontrol Rela
Sreaksr Auxiliary Switeh,

¥, Y-Out . off

Switeh (aa}

cut -off

- Control Switoch; ¢
. -Lamp Cutout

- Breaker Closling Coll

- Breaker Trip Coil

- 8-1 Control Relay Operating Coll
- 85-1 Control Relay Releass Coll

- Control Relay

Y - Cutoff Relay

- Contact or Auxilliary Switch Closed when
Device (8 Snergized or Cleoaed

- Contact or Auxiliary Switch Open when
Device I8 Frnerglzed or Closed

ga - Contact Closes when PRrealer or

Mechanlsm (s {n Operated Position



Series Coil

Lower Stud of O Hr

1O O

Lol
Termina/

Scr//z’s Lot "
.
=

e

Lower Stud

Series Lol Support

Figure 1k

Lo

P Stationary Magret Lore

Armature Resetting pring

/‘/
//
o Amalure
¥ Armatire Supperting Bracket
‘,/
o Lover
I St Lo
Trp Koo
Trip Rod adjusting )
block and inswlator Shunt Coil Leads |
| N |‘
| |
. " ) ~ ‘I
St Loi Leads F’é] Caltrating A . {“i
Sty Serew r[ L
|
Scale Pate N v k
il ; RS~ W 1L
e : .S‘

P

e

Trip Lever

/S
/ Armature
Seationary Magret Love

- Reverse Current Trip Attachment






