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Westinghouse

TYPE “DB"

Type "DB" air cizéuit breaker is designed to give
continuous and reliablé service as the protective
link between the power sofirce and associated pro-
ductive equipment. This'breaker is built to operate
with a minimum of maintenance, while at the same

AIR CIRCUIT BREAKER

time its simpliliedy construction permits maximum
accessibility, for ‘inspection and adjustment when
required. The ease)with which attachments may be
added or)removed is an outstanding feature of the
“"DB'' design!

For the, greatest measure of safety to operating
perontriel and also to minimize maintenance re-
guitements, the breaker should be mounted in an
enclostire suitable to local operating conditions. A
selection of standard enclosures is available for
various applications.

Important: To assure proper functioning,
inspect each breaker at regular intervals in
accordance with a systematic maintenance
schedule. The frequency and character of the
inspections will for the most part be deter-
mined by the severity of the duty performed.
The minimum requirements, however, should
consist of a light monthly inspection, with a
thorough inspection semi-annually. Occasion-
al checks on calibration as well as on coordina-
tion and freedom of all moving parts, must be
included in the maintenance schedule. Con-
sult Westinghouse engineering and service
personnel for recommendations pertaining to
special operating or maintenance conditions.
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PART ONE

RECEIVING, HANDLING AND STORING

Type “DB" air circuit breakers, with all attach-
ments mounted in place, are shipped in wooden
crates or cardboard containers.

Important: To avoid damage to the break-
ers, do not use hooks in handling.

Net weights of Types DB-15 and DB-25 fixed
breakers are given in Table No. 1 below. Add 15
lbs. for drawout breakers. Add 100 lbs. for en-
closures on page 11. Add 25 lbs. for DBL.

Table No. 1. NET WEIGHTS

DB-15 DB-25
TYPE
2-Pole 3-Pole 2-Pole 3-Pole
Manual 60 lbs. 70 lbs. 80 lbs, 90 lbs.
Electric 75 1bs. 851bs. | 100 lbs. | 110 lbs.

Immediately upon receipt, examine the shipment
for any loss or damage incurred during transit. If
injury or rough handling is evident, file a damage
claim at once with the transportation company ‘and
notify the nearest Westinghouse Sales Oftice.

When unpacking, be sure that no loose paits are
missing or left in the packing material. Report all
shortages at once. Blow out any dust or particles
of packing material that mayv have accumulated on
the circuit breaker parts.

INSPECTION

The “"DB" breaker assembly consists of a coor-
dinated group of sub-asseniblies mounted on a steel
supporting panel. (See'Eig.1). The complete break-
er assembly is to bé mourited with the steel panel
in a vertical positiond” All inspections for proper
operation should, thereforé, be made with the break-
er in this position. Findl inspection should prefer-
ably be made with the breaker in its permanent
mounting.

Inspect the breaker as follows:

1. Raise and lower the trip bar by hand to make
sure thatit. does not bind.

2n.Rotate the manual operating handle slowly in
anclockwise direction to move the contacts toward
the closed position.

a. Observe whether all parts are in proper
alignment and move freely.

b. Make certain that the studs, have siot been
forced out of alignment.

c. Be sure that the contagts are clean and
properly aligned. For a description of contact align-
ment, refer to “'‘Contacts'’, ‘page 12.

3. If the contacts are in alignment and all parts
move freely, continue the, clockwise rotation until
the breaker ig latched.

4. Operate'the,push to trip button to open the
contacts.

aThe toggle linkage should collapse and the
moving’ contact assembly move freely to the full
open pesition. This should be followed immediate-
ly #yleomplete resetting of the links in the toggle
mechanism as the handle is returned to the open
position.

b. The links must always be free to move
without friction or binding.

5. Check the attachments for operation in accord-
ance with the appropriate instructions as given
under “'Maintenance’’, Part Three of this book.

6. The latchplate felt and roller lever of the oper-
ating mechanism should be lubricated approxi-
mately every 10,000 operations. Molybdenum disul-
fide mixed with oil (Westinghouse M8577-11) is
recommended.

STORING

If circuit breakers are not to be installed in their
permanent location at once, they should be care-
fully inspected for loose or damaged parts and then
stored in a clean dry place in an upright position
to avoid damage to the circuit breaker parts. A
covering of paper will prevent dust from settling on
the circuit breaker parts and is preferred to packing
or other materials that are apt to absorb moisture.

Breakers in non-ventilated enclosures should have
the cover opened or removed.

For safety reasons store the breakers in the open
position.



PART TWO

1.B. 33-850-1 & 2F
“DB"” AIR CIRCUIT BREAKERS

INSTALLATION

Type “'DB" circuit breakers are turnished as com-
plete unit assemblies and the installation consists
of: (1) bolting them to the supporting framework
or structure; (2) connecting the current-carrying
cables or bus bars; and (3) completing any second-
ary control wiring that may be necessary.

Caution: During installation, the circuit
breaker should be in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
switchboard where the installation is being
made.

Mounting dimensions and details of front englo:
sure cutouts are shown in Figs. 2, 3 and 4.

To prevent distortion of the breakerdpanel, the
supporting structure should be checked¥ef align-
ment.

CONNECTIONS

Typical circuit breaker wiring diagrams are
shown in Fig. 8. The connecting eables or bus bars
should have adequate curfent-earrying capacity,
otherwise, heat will be, conducted toc the circuit
breaker resulting in possible exéessive temperature
rise. Connecting cables or bus bars must be sup-
ported so that the circuit breaker studs will not be
subjected to unnecéssary stresses.

The circuitybreaker studs and all connections
should befclean)ysmooth, and free from burrs to
assure full contact area. They should be firmly
clamped “of bolted in place to prevent excessive
heating.

ENCLOSURES

The terminals and breaker arrangement are
shown in Fig. 2. The same arrangement is used for

all other enclosures, except subway and explosion-
proof. The mounting dimensions differ for these and
should be obtained from the appropriate outline
drawing.

The following,procedure applies to all enclosures:

I3 Connect the entrance cables first. Whenever
possiblepthe power cables should be connected to
the top), terminals to remove voltage from the over-
cuirrent attachments when the breaker is open. Tin
the ‘ends of the cable to prevent the formation of
copper oxide. Tighten the clamp bolt securely and
lock with the lock nut.

2. Control wires should run along the left side
of the enclosure below the rail. Connect to the
terminal block or auxiliary switch by running be-
tween the breaker platform and the rail in front of
the wheel, after the breaker is bolted in place. When
removing the breaker, disconnect the control wiring
from the terminal block or auxiliary switch and lay
in the bottom of the enclosure, out of the way of the
breaker.

3. Roll the breaker into the enclosure until the
finger clusters touch the cable bayonets, then use
the two levering in handles to pry the breaker
against the breaker stop bracket and bolt in place.
Use the reverse sequence in removing the breaker.
The rail extensions must be removed from the rails
when levering the breaker in and out.

4. Always trip the breaker before removing it
to avoid interrupting current on the cable bayonets.
As a safety measure, a trip bar extension strikes a
leaf spring on the enclosure rail to open the breaker
while levering out.

The breaker is in the test position when the front
wheels drop into the rail notches.



INSTALLATION

7
s

|

MECHANISM EXTENSION

PANTOGRAPH LINKS

b

1
o S N
o [NES)]
N 1 s

ESCUTCHEON PLATE TEST POSITION MARK

QAT

PRESS LATCH TO REMOVE MANDLE

FIG. 2A. Type DB-15 and DB-28, 3/Position Operatinqg Mechanism

FOR WEATHER PROOF,
DUST TIGHT ¢ WATER TIGHT

ENCLOSURES ONLY.
N
#2121
—
r
|
s.91 1
£ { |
+ 4 | }
M m 7 INDICATOR WiNDOW { | i
B - < [N I I Coid f
i S == U Yol 1 =
|] T T s - PUSH TO TRIP, 1 1 L 6.5
U L
L O3 P i b
[:—‘J'!FI Az vy i i
— L.
I pley ] !
0 D L
P et Y S 27,47 (1
NEUTRAL STUD rh ok - 6.5
WHEN SPECIFIED R VAN AN I e HANDSE b ="EJ
-',', <7 —1.| [J— —\] [r‘ REMOVABLE. | | r-H-5
i L tl [ g
| L-
[ \.\CABLE TERMINALS CAN BE
4 L L 25— “ROTATED /805 CUSTOMER
+5 MOUNTING le-3.62 3.62 TO SPECIFY CABLE SIZE§ NUMBER,
BoLrs(+) (TwWo 500 MCM PER TERMINAL
SUPPLIED BY UNLESS OTHERWISE SPECIFIED.)
CUSTOMER ; 3
LS 1\ f
| 16,66 4 21,28
VENT, ENC. \ 7.75 X 13.62 CONOUIT OPENING

WITH DRILL PLATE ToPR § BorTom.
TO BE DRILLED BY CUSTOMER.

* This, dimension should be 6.12

FIG. 2. DB-15, DB-25 and DBF-6 Ventilated Enclosures—Outline Dimensions and Mounting Details



INSTALLATION

i.B. 33-850-1 & 2F

“DPB’” AIR CIRCUIT BREAKERS

DIA.(4)

FOR KEY
INTERLOCK ONLY

VIEW ‘A"
FRONT VIEW OF STUD LOCATIONS,

3 ]
5y s
I B~
43
3 ! !

> 25 3-2' 35 7 |
134
MIN.

¢

HANDLE

VIEW. "B

CUTOUT IN DEAR FRONT VIEW "¢"
DOOR ORSGOVER

1101

FRONT VIEW OF STUD LOCATION,
CUTOUT & DRILLING FOR MOUNT- CUTOUT & DRILLING FOR MOUNT-
ING 3-POLE BREAKER WITH 2 OR ING 2-POLE BREAKER WITH 2
3 OVERCURRENT TRIPS,OR 2-POLE OVERCURRENT TRIPS & REVERSE
BREAKER WITHOUT REVERSE CURRENT TRIPR e
CURRENT TRIP (FOR DIMS. SEE VIEW "A")

- ———= ]

1 1 LIVE PARTS OR COMBUSTIBLE MATERIAL

1 3 1 MUST NOT BE LOCATED IN THIS AREA,

' by UNLESS GAS DEFLECTING BARRIERS ARE
4 | 7 i PROVIDED HERE.

] 5

1 8 ' i

4‘*"‘" LS cimesmmmte— i PUSH TRIP & PROVISION FOR
| |<) TO CLOSE BKR. RAISE HANDLE, & PADLOCKING BKR.INTRIPPED

32 |7 PUSHIN AXIALLY & ROTATE. VP POSITION. PADLOCK FUR-

l NISHED BY CUSTOMER.

——1
20 HANDLE

9
=DiA |
16 [— 3 —>

(4) 2

VIEW "D" VIEW"E"

3-POLE BREAKER WITHOUT REVERSE GURRENT BOUNDARY SURFACES OF THE CIRCUIT
TR1P,OR 2-POLE BREAKER WITH OR WITHOUT BREAKER ARE TO BE CONSIDERED
REVERSE CURRENT TRIP GROUND POTENTIAL.

FIG. 3. DB-25 Fixed Outline Dimensions and Mounting Details



WENEERYER]]
"WIG 'SIHL 380438 di¥l
TIM §3Nw3H8 03 1vy3do
SI'NQONYIANI 130 SV

‘WIQ SIHL 1V
yvE didl HONOL
LON 1SAW ONIYdS
didl MOO0TH3LN!

didl IN3YYND 3ISY3A3Y LNOHLIM
HO di¥L LNIYYND 3ISHIAIY

d0 H1IM ¥3X%v3dE8 370d 2
1NOHLIM d3%V3HE 370d €

SLOVINOD AHVGANOO3S 91 40 ‘XYW ONY tdO 'NIN

INSTALLATION

didl LNNHS "9
1NnoX207 21¥103713°S
HOLIMS WYYV b
Y3LNNOD NOILVHY3dO €
di¥L 39VLT0A¥IANN"S
(WAWIXYIW LINOHID 8)
-S3IHOLIMS AYVITIXNVY

S/MNIT TTIVHYIAO ONISY IYONI
1NOHLIM Q31NddNS 38 NVD
SINIWHOVLLY ONIMOTT04 3HL

diyL
§ivi——  1N3wEnd
_ 7€l 3SY3A3Y
1raNn e NOILISOd 03LOINNOOSIA WO L ¢l T L
ONAON |1~ 2¢ey NolLisod 1saL | [T T E L 4nL\\\LzME%o«_mso
NOILISOd 33HAN NOILISOd @3L0aNNOD T[] ﬁm AVI3Y
! - T0YLINOD -
% =, ¥34HO A8 « . \ a
3 J...%H @314193dS NIHM KINO HE=E < Mooy 2
anis '\ ) 317ddNS SYINVIYE |1y N g
z 4 L @3LY¥3d0 A1TVOI1¥L10313 iy NId g
¥ <4 ¥04 3TANVH 9NISO1D
¢, n_E .._,.w_w sl L MOOTHILNI A
€ = b Y oz
"¥%8 40 30IS Hvd NO || (€ 7} via g
437108 40 39NV 14 || | 57 dIN0LSND A8 s £
i 4t @IHSINYNA %001avd s
C 3l NOILISOd G3ddI¥L NI
anis e L oaH5thges | ¥X8 ONINOOTavd A MS "XNY °
T : RIRVAON 403 NOISIAOYL || H H LNIOd b 3
= ™ 482 dil INNHS' INV didL aNvH | 2 | TvnotLiaoy B
8 S1oviNOD o 1] g s b 7 ~ ™ 31v74 30v4 4
AdVANOD3S T ! Nid MOOTHILNI 40 NOILISOd XYW HOLVOION 1 AT A
& i Nid ¥D0TH3LNI 40 NOILISOd dféi NQILIS0d = ux8 310d 2 g
) ..: @) Nid YOO0TH3LNI 40 NOILISOd NIW NO G3LLINO 3
9l 2 3 ki k']
Ewwm__wdmw\ T v 3sve 1331s b 40 SdNOYO NI 14371 ¥3dJNilY ONILYVLS 3704 '¥¥8 3704 o
NOILO3HIG 3SIM¥00TO NI G3ITdd s 38/ Avi
AYVANOD3S p
o
[s\]
4]
a)
o
2
>
&
g
(5]
O
=t
(™

Y004 NI LNOLND
€ 914

di¥L IN3HYND 3SHY3A3Y dNV
Sdi¥Ll INJHHNOYIA0 2 H1IM
d3ANVY3d8 370d 2 ONILNNOW ¥Od
NOILVOO0T dNLS 40 M3IA LNOYA

‘di1S VYN3N-2 914

— —
- =0

il
i
M

il

‘uAg

digh IN3IHHND 3ISH3IAIY LNOHLIM
YIANWINE 3N0d 2 HO SdIHL INIHHNOUIAO
cH0 2 HIIMT¥INVIYNE 370d € ONILNNOW
d04 SNOLLYOOT QN1S 40 M3IA LNOYS

17914

| —

l J
= g L= If/r.L

AINO "dM8
370d ¢ H04

Ml
al
f
L
d
U]

10




INSTALLATION 1.B. 33-85041 & 2F
“pB” AIR CIRCUIT BREAKERS

3 3 S FOR KEY
176 1032 16014 (4) INTERLOCK ONLY
D .3 /E?/j
‘25.‘—;3——4—3__ T
33

si-

[==] (==
&
BKR. 8
13MIN, |
= — —

@l— >
ngM,N_ VIEW "8

5
8 CUTOUT N DEAD FRONF, DOBR
OR CQVER
VIEW "A" VIEW "c"

FRONT VIEW OF STUD LOCATIONS,CUTOUT 8 DRILLING FRONT VIEW OF STUD LOCATION, CUTOUT 8 DRILLING
FOR MOUNTING 3-POLE BREAKER WITH 2 OR 3 FOR MOUNTING 2—-POLE BREAKER WITH 2
OVERCURRENT TRIPS,0R 2-POLE BREAKER WITHOUT OVERGURRENT TRIPS & REVERSE CURRENT TRIP
REVERSE CURRENT TRIP {FOR DIMS. SEE VIEW "A")

LIWE PARTS OR COMBUSTIBLE MATERIAL
MUST NOT BE LOCATED IN THIS AREA,

AXIALLY & ROTATE. UNLESS GAS DEFLEGTING BARRIERS

[ e
TO CLOSE BKR. RAISE
HANDLE, PUSH IN
4

1
]
i
|
! 53 ARE PROVIDED HERE.
| 8 ! ‘
r" = “_'*J", _
0] \ ot ! PUSH TRIP & PROVISION FOR }
3L MmN w PADLOCKING BKR.IN TRIPPED |
4 f 3 1 POSITION. PADLOCK FUR- Boia(2) |
{ sKR NISHED BY CUSTOMER. 1| 320 45
|
3 R~
8% |
) [ e -3 1 ¢
. < by STUD
i i [ !
5 Iz
A [{: NS ! s Ig
-y wal 15 i
Y 1 { !
1
e e o) x i
==718 I7  wanDLE ol ! T
I I e S
O (| 6
Vol ;_/‘
{ Vol {
| I g
i U I_L|‘_-. bt STUD
0 8 LN
P! I | 84
l n L T e
q) / CQ L
SSEEA e > U=
3 3— \ . 4—{ | e
3 1
3 6 9_4 22
103
12
VIEW "D" VIEW "E"
3-POLE BREAKER WITHOUT REVERSE BOUNDARY SURFACES OF THE
GURRENT TRIP,OR 2-POLE BREAKER WITH CIRCUIT BREAKER ARE TO BE
OR WITHOUT REVERSE CURRENT TRIP. CONSIDERED GROUND POTENTIAL

FIG. 4. DB-15 Fixed Outline Dimensions and Mounting Details

)



PART THREE

MAINTENANCE

POLE UNIT

Each pole unit is mounted on a separate molded
base through which the breaker studs pass. (See
Fig. 5). The molded bases are attached to the steel
mounting panel and provide insulation for the break-
er studs.

The upper stud and contact are attached to the
molded base by one bolt. The moving contact is
pivoted on the molded base and attached to the
cross bar through insulating links. The series coil
and lower stud are fastened to the molded base by
three bolts.

Contacts. (See Fig. 5). The DB-25 arcing con-
tacts should touch first on closing, open last on
opening, and have approximately a 34,-inch gap
when the breaker is completely closed. This gap
is adjusted by removing the cross bar and screwing
the insulating link in or out on the stud. Be sure to
tighten the lock nuts after each adjustment.

The DB-15 contacts are adjusted to obtain 34, to
1 inch gap between the armature plate and the
steel link. As the contacts burn away it_will be
necessary to adjust as described above forthe DB-25.

Do not over-adjust as this will causeithe opening
spring to compress to the solid{position and thus
increase the closing effort. Check for over-adjust-
ment by manually pulling the moving contact away
from the stationary contact,‘with the breaker in the
closed position. It should%be possible to obtain at
least '44-inch gap between contacts.

Maintenance of Contacts. Rough or high
spots should be removed with a file or sandpaper.
To replace the\arcingu€ontacts, open the breaker,
remove the arc chutes and then the stationary arc-
ing contacts, ‘Close the breaker and remove the
moving ar€ing eontacts. The new contacts can then
be adde@ in‘the reverse order.

Caution: All power should be removed when
chdnging, maintaining or adjusting contacts.

Table No. 2. CLOSING SOLENOID CONTROL VOLTAGES, TRIPPING CURRENTS,
CLOSING CURRENTS AND FUSE RATINGS

RECOMMENDED
BREAKER CLOSING s iy CLOSING TRIPPING FUSE RATING AMPERE FUSE
TYPE BUADEN CONTROL AMPERES AMPERES STYLE NUMBER
Standard NEC Time Lag

12 D.C N 18 . U I

125 D-C 17.5 2 10 120A823H04

250 D-C 8.5 1 6 . 120A823H03

DB.15 All 230 A.C 30 5 2.5 120A864G17
460 AlC 15 2 2.0 120A865G15

575 A-G 12 3 1.6 120A865G13

24/D.C .. 95 S N T

125D:C 23 2 10 120A823H04

250.D.C 10 1 6 120A823H03

Staf 230 A-C 35 5 8 120A864G27

460 A-C 15 2 2 120A865G15

& 575 A-C 12 3 1.6 120A865G13

DB-25

48D.C . s | .t

125 D-C 34 2 20 . 120A823G06

250 D-C 15 1 6 . 120A823H03

High 230 A-C 49 5 8 120A864G27

460 A.C 24 2 2.25 120A865G16

575 A.C 20 3 2.25 120A865G16

* NOTE: For A-C closing use 3-kva source or larger.

@ Standaxd close coils used when overcurrent tripping devices have instantaneous trip.
Special close coils used when overcurrent tripping devices have short delay feature.

12



MAINTENANCE 1.B. 33-850-1'& 2F
“DB” AIR CIRCUIT BREAKERS

SOLENOID PIN
PU%goROD 23l

¢ TOGGLEZ&EVER
PUSH TRIR
202

DB-25
| CIRCUIT BREAKER
600 AMPERES, 600 VOLTS

PAWL
232
UFT LINK—] STATAIONARY “AR GING
203 CONTFAGT
TOGGLE LINK 28
4 h
PUSH LINK—] g, sTEELmPANEl_\ﬁ:"z
UPPER _— ARC CHUTE
SPRING _GUIDE 220
SeaNe |
SPRING ASSEMBLY— | P d X%kﬁ‘é
208 2 - CONTACT
LOWER SPRING GUIDE--7 2
MOVING CONTACT WITH /& §
SHUNT AND ARMATURE / B
PLATE o L Ugee
20 S jsreciAL TR STO
OPER. MECHANISM W% N Vaa
ROLLER 211 CROSS 0 ,
LEVER =% 55 IRk
HANDLE T = o)) @ 2 | ARMATURE
; 4 ¢ | T PLATE
o . N
i , - |_OPENING
- DY) AN 4| SEEING
iail A L LN T “STEEL
et o 2 g TNk
L - — NS 227
% :ﬁ TRIP
LATCH, [ BAR
PLATE |Y I ~ ~HINGE
& I a BRACKET
” i 229
|
CLOSING
colL
216

OVERCURRENTZJRIPPING DEVICE

o2
__}ii-:_ L

CLOSED TRIPPED OPEN

FIG. 5. Cross-Sectional View of Type DB-25 Circuit Breaker

13



MAINTENANCE

OPERATING MECHANISM

The operating mechanism (see Fig. 5) is non-
adjustable and consists of a series of steel links de-
signed to secure low closing and tripping forces.
To check for friction, raise the trip bar and slowly
rotate the manual operating handle in close and
trip direction. The linkage should follow the handle
without sticking.

The tripping load should not exceed 38 ounces
measured at the trip bar.

CLOSING SPRING ASSEMBLY

The closing spring assembly is shown in the
breaker closed position in Fig. 5. Assuming the
breaker is in the open position, the following closing
sequence applies:

Rotating the closing handle clockwise raises the
lift link and lower spring guide to compress the
closing spring. Near the end of the closing stroke
the top end of the lift link strikes the first toggle
lever to start the breaker closing. As the breaker
closes the push rod raises the toggle link and push
link out of toggle which permits the closing spring
to complete the breaker closing.

Slow emergency operation to check the contact
sequence can be obtained by exerting a slight
closing pressure on the closing handle and simul-
taneously pushing forward on the breaker cross
bar to start the breaker closing.

Maintenance. Oil the pins and slides ewvery
10,000 operations.

CLOSING SOLENOID
The closing solenoid (see Fig. 5) is non-adjustable.
It is designed for intermittent duty ‘enly. %Check for
loose bolts.
The minimum permissible control véltages at the
terminal of the closing coil, and theyclosing currents
atnominal voltage are listed inf Table No. 2on page12.

OVERCURRENT TRIPPING DEVICE

The overcurrent{tripping devices of the various
ampere ratings are of'the saie general construction
and size. They can be applied to the DB-15 circuit
breaker in ratings of 15 to 225 amperes and to the
DB-25 circuit breaker in ratings of 40 to 600
amperes.

The overcuzrrent tripping device can easily be
removedfromithe breaker and replaced with another
unit of different rating without affecting the cali-
bration.

Theyovercurrent tripping device, normally fur-
nished for each pole of the circuit breaker, is de-
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FIG. 6. Overcurrent Tripping Device—Location

signed for service on motor or general purpose
feeder circuits or for service on systems where
selective overcurrent tripping is desired. Figures
ZA and 7B shows time-current characteristics of
DB-15 and DB-25, circuit breakers equipped with
typical overcurrent tripping devices, for selective
tripping.

Construction. The overcurrent tripping device
is of the air delayed type with all elements adjust-
able. The adjustment knobs or parts likely to be
touched while making adjustments of time or pickup
current are electrically insulated. Fig. 6A shows
a typical overcurrent tripping device ready for
mounting on a breaker pole unit.

Loosening or removal of the reset valve requires
recalibration of the long delay scale.

Installation and Removal. To install an over-
current tripping device, first make sure the lower
end of the flexible conductor is in the recessed
pocket of the molded base directly above the lower
breaker stud. Then place the trip unit so that the
top terminal of the tripping device is over the
flexible conductor and the lower tripping device
terminal is over the lower breaker stud. Insert the
three bolts into the rear of the base and thread
them tightly into the terminals and molded base of
the tripping device. The mounting bolt sizes are
shown in Table No. 3.
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Table No. 3. MOUNTING BOLT SIZES
BOLT DB-15 DB-25
Thread Length Thread Length
Top 5-13 x 114” 15-13 x 214"
Center 145-13x 1”7 15-13 x 184"
Bottom 34-16x 1”7 34-16 x 134"

Use one lock washer only, under the head of
each of these bolts. Care should be taken to make
sure that bolts longer than called for above are not

“DB’” AIR CIRCUIT BREAKERS

used, otherwise, the ends of the bolts (may jam
against the coil and short circuit somegof thetiirns.

To adjust the trip nut for proper tripping, first
insert valve lever tool "B” or a Vie diameter rod,
in the long delay calibration bracket (left slot) and
raise the valve lever to its maximum Pposition. This
removes all of the time delay*and permits the arma-
ture to operate easilyq Then'insert the push rod
“"A" Fig. 6A in the topyslét’of the calibration
bracket and push thefatmahire solidly against the
yoke; close the breaker and adjust the trip nut to
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FIG. 6A. Overcurrent Tripping Device—Construction Details
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FI1G. IC. Schematic Diagram—Dual Overcurrent Series Tripping Device DB-15 and DB-25 Load Circuit Breakers
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barely trip the breaker. Several trials may be
necessary. Next turn the trip nut upwards three
quarters turn to provide overtravel. This completes
the adjustment as the trip nut is self locking. Special
wrench S# 1809539 is recommended for adjusting
the trip nut on the center pole.

To remove an overcurrent tripping device from
the breaker, remove the three bolts, which hold the
tripping device to the breaker base. Before re-
moving the last bolt, hold the tripping device to
prevent it from falling.

BOTTOM ASSEMBLY

The bottom assembly can be removed for repair
or replacement without removing the complete over-
current by removing the four corner 3/16” screws
from the bottom of the overcurrent. The scaleplate
is applicable to its own bottom assembly and should
always be tied to it.

When replacing the bottom assembly make sure
that the bronze armature hinge pin bushings have
their flanges captive on the inside of the yokegside
plates

Operation

l—Dual Overcurrent Tripping Deviceyfor Lioad
Breakers, Fig. 7C

Overload currents above the/Setting/of the long
delay pick-up adjustmenty(M){forces the armature
(B) and the trip saddle (H) Yowatd$ the trip bar of
the circuit breaker. Thisqupwafd movement of the
armature (B) and diaphfagmy(E) reduces the pres-
sure in chamber (G) causing air to be sucked in
through the timingfvalve, (I). The rate of travel
of the trip saddle (H)jis determined by the rate at
which air is pérmitted to enter chamber (G) by
valve (I). The reset yalve (J) allows quick reset of
the partsfafter the breaker has been tripped.

Shart cifcuitgcurrents above the setting of the
instantanegus élement as determined by adjustment
(N) causes the secondary armature (D) to be at-
tracted to the main armature (B). The upward
movement of secondary armature (D) moves valve
(I) to wide open position, which removes restraint
on'the movement of armature (B). The main arma-
ture (B) and trip saddle (H) move instantly to trip
the breaker.

2—Dual Selective Overcurrent Tripping Device
tor Group and Tie Breakers, Fig. 7D

“DB” AIR CIRCUIT BREAKERS

The operation of this selective device'is the same
as the dual overcurrent tripping device, except,
that in this case, the long delay and, instantaneous
valve (I) in Figure 7C is replaced with"d@long delay
and short delay valve (I) Figure 7D, which operates
the same, except, when valve (I)) Figure 7D is
forced down by the secondary armature on fault cur-
rents it controls the size (of @rifice to give the trip-
ping time required in‘the fault current short delay
region.

Adjustment of Settings

Caution: As a safety measure, the breaker
should be'disconnected from the circuit before
making any adjustment.

By turning the adjustment knobs K-M-N Fig. 7C
and K:L-M-N Fig. 7D, the settings of the various
time\and pick-up elements can be changed. A
clockwise movement of any one of the knobs will
increase the setting and a counterclockwise move-
ment will decrease the setting.

REPLACING OVERCURRENT DEVICES

Instruction for Replacing Sealed Oil Overcurrent
Devices by Air Overcurrent Devices. Paragraphs 1
and 4 only are required for breakers shipped after
March 1, 1954.

1. Remove the sealed oil overcurrent and discard
the mounting bolts. The proper bolts for the in-
sulated overcurrent are given in Table % 3.

2. Remove the lower studs and redrill the over-
current bolt holes to 2!42” (the bushing on the
lower coil terminal must fit inside this hole). Re-
place when redrilled.

3. Loosen the three bolts holding the left and
center pole units to the panel and remove and
discard the present barriers (3P. breakers only).
Install the new barriers. The new barriers are not
symmetrical and consequently they cannot both be
slipped under the center pole unit as was the case
with the existing barriers. The DB-25 barriers
S%1736180 should be assembled with bumper
blocks downwards; this requires one barrier to be
slipped under the left pole unit and the other under
the center pole unit. The DB-15 barriers S¥ 1736179
should be assembled with the beveled corners up-
wards, by following the above procedure.
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LOGATION
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FIG. 9. Control Relay—Location, Adjustment, and Construction Details

4. Remove the operating mechanism from the
platform and (a) remove and discard the molded
trip fingers from the trip bar; (b) remove and dis-
card the brass counterbalance from the bottom of
the trip lever. Remount the operating mechanism.

5. If the breaker is equipped with a shunt trip at-
tachment, remove and discard the trip lever from the
shunt trip and replace with trip lever Sx 1736189.

6. If the breaker is equipped with an electric lock-
out attachment remove and discard the e thick
Micarta angle screwed to the electric lockout lift-
ing plate. Insulation is not required with the in-
sulated overcurrent device.

7. Loosen the control relay and solenocid mount-
ing bolts on DB-15 breakers (if supplied) and tilt
forwards slightly to permit easy installation of the
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FIG. 10. Shunt Trip Attachment—Liocation and Construction Details

new overcurrents. Tighten all bolts after mounting
the overcurrent device.

CONTROL RELAY

The control relay mounts directly, under the aux-
iliary switch (see Fig. 9). It is a single‘eoil, mechan-
ically-tripped device with the coil suitable for con-
tinuous energization. The operation /sequence is
oullined in Fig. 8, page 22 4'The contacts should
normally last the life of the breaker) but are replace-
able if found necessary.

Check for correct adjdstment by energizing the
relay coil with the breakerdn the closed position.
If the relay contacts touch’momentarily, and draw
an arc, bend the release arm upward with a pair
of pliers. After bending, make sure the vertical
portion of the release arm does not rub either the
relay mold or the solenoid frame.

SHUNT TRIP ATTACHMENT

The“shunt trip mounts on top of the plattorm
immediately to the right of the operating mecha-
nism. (See Fig. 10).

24

It is non-adjustable and is intended for intermit-
tent duty only. The shunt trip circuit must always
be opened by an auxiliary switch contact. Tripping
currents are tabulated in Table No. 2, page 12.

Inspection. With the breaker in the open po-
sition, manually push the moving core against the
stationary core and rotate the breaker handle to the
closed position. The breaker should be trip free.

The trip lever of the shunt trip should have ap-
proximately a !/e-inch clearance to the trip bar.

Maintenance. Check for loose bolts and faulty
coils.

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the plat-
form, to the right of the shunt trip. (See Fig. 11).
Its function is to trip the breaker when the voltage
falls to between 30 to 60 percent of normal.

The moving core is normally held magnetically
against the stationary core to hold the Micarta rod
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FIG. 11. Undervoltage Trip Attachment—Location and Construction Details
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FIG. 12. Undervoltage Time Delay
Attachment—Location

and consequently the reset lever, in the reset posi-
tion. When the coil voltage is reduced sufficiently,
the reset lever spring overcomes the magnetic at-
traction of the cores and rotates the reset lever
clockwise. As the reset lever rotates, it carries with
it the latch pin which rotates relative to the latch
until the latch is released. When the latch releases,
the trip spring rotates the trip lever counterclock-
wise to trip the breaker. The linkageis reset/by the
cross bar as the breaker opens. Fig. 1lshows the
cross bar in the open position of the btreaker.

The self-locking screw in the maoving core is set
at the factory and should not require adjustment.
It is used to secure latch release when the moving
core is 742 outside the frame:

Always connect the ceil to the line side of the
breaker unless the Attachment is equipped with a
time delay device. In/this case, the time delay will
delay the trippinghef the breaker long enough to
permit energization of the undervoltage coil from
the load sidelyDo'fiot use an auxiliary switch contact
in the undervoltage circuit.

The irip levét of the undervoltage should have

approximately e inch clearance to the trip bar
when theybreaker is half way closed.

NEEDLE VALVE
LOCKNUTA ADJUSTMENT SCREW
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FIG. 12A. Undervoltage Time Delay Attachment—Construction Details
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FIG. 13. Reverse Current Trip
Attachment—Location

“DB” AIR CIRCUIT BREAKERS

UNDERVOLTAGE TIME DELAY
ATTACHMENT

The undervoltage air dashpot time deldy attach-
ment mounts on the front of the undervoltage trip,
replacing the moving core cover. (See Fig. 12).
The needle valve screw in _the top requlates the
opening through which thé¢ aimis forced and con-
sequently the time délay. “(See Fig. 12A). The
attachment does not have awguick reset feature and
therefore approximatély/éne minute should be al-
lowed between operations| to permit complete re-
setting. It is set to ttip within 4 to 7 seconds.

Inspection. “Hold the trip bar down and close
the breaker m@nually. Release the trip bar slowly,
allowing thé undervoltage trip spring to raise the
trip bar and, tripythe breaker.

Maintenance. Check for loose bolts and faulty
coils:

REVERSE CURRENT TRIP ATTACHMENT
FOR 2 P. D-C. BREAKER

This attachment mounts directly on the center
molded pole unit base, in the space ordinarily oc-
cupied by the overcurrent attachment. (See Figs. 13
and 13A). It is used to trip the breaker when the
direction of current flow in that pole is reversed.

TRIP SCREW

e ,
TRIP FINGER | \I)"“/‘“
‘--n. an ] -'. "
PN & T QU

i I 44 { ™~ _LL-TRIP CRANK
FIITN I, H

gt )in

ARMATURE o

COIL ASSEMBLY
) FRONT YOKE

CALIBRATION -0

THUMB NUT I
e

CALIBRATION
SPRING

I,

POTENTIAL COIL

———

FIG. 13A. Reverse Current Trip Attachment—Construction Details
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FIG. 14. Field Discharge Switch—Location and Construction Details
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When the series coil current is flowing in the for-
ward direction, armature movement is prevented by
a stop. When the series coil current is reversed,
the armature rotates in the opposite direction to
trip the breaker. Calibration adjustment covers 5
to 25 percent reverse current, based on normal
current rating.

After tripping, the reverse current armature is
reset by opening the potential coil circuit. For this
purpose an “a’ contact of the breaker auxiliary
switch should be connected in series with the poten-
tial coil.

FIG. 15. Auxiliary Switch—Location

‘DB’ AIR CIRCUIT BREAKERS

Inspection. Close the breaker manually, and
push backward on the spring stud (locatéd on the
bottom of the armature, to trip the breaker. The
armature should move without friction, and should
have approximately !4s-inch overtravel after trip-
ping.

Final inspection should/be made electrically, after
the circuit connections,aré complete as shown in
Fig. 8, page 22.

Maintenance. © Remove all power from the
breaker and repeatithe Mechanical inspection given
above. Checkifor lodse bolts and open circuit in
potential coils

DBF-6\EIELD DISCHARGE SWITCH

The, field” discharge switch is ordinarily used
with'a twe-pole breaker, and mounts on the center
moulded pole unit base. (See Fig. 14). The switch
is“shipped with the gap setting shown in Fig. 14,
for generator field protection. However, the gap
setting can be reduced to zero or set to open after
the breaker contacts close, if desired. An arc chute
is always supplied to interrupt motor starting second-
ary currents,

Inspection. Remove the arc chute, close the
breaker manually and check for freedom of motion.
The break distance is adjusted by loosening the lock
nut and turning the sleeve in or out. Always leave
a slight gap at the stop surface.

Maintenance. Remove power from the break-
er, clean the contacts if necessary, check the contact
separation and adjust if necessary. Check for loose
bolts.

RE ARVINSULUATION ROTORS
183

CENTER INSULATION ROTORS
182

FRONT INSULATION ROTOR

189

END BUSHING
; 181

FINGERS

—{] CONTACT
184

CONTACT——
ROTOR
185

J FINGER SPRINGS

FRONT COVER
j :

FI1G. 15A. Auxiliary Switch—Construction Details
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AUXILIARY SWITCH

The auxiliary switch mounts on top of the plat-
form to the left of the operating mechanism. (See
Figs. 15 and 15A). The contacts will carry 15 am-
peres continuously or 250 amperes for 3 seconds.

The switch is a shaft-operated, 4-pole, rotary type

having two “a' contacts (closed when the breaker

¢L0SE

o0

FIG. 16. Alarm Switch Attachment—hiocation

Table No. 4.

INTERRUPTING CAPACITY

INTERRUPTING CAPACITY IN AMPERES
YOLTS
Non-Inductive Clrcuit Inductive Clrcuit
125V, D-C 11 6.25
250V, D-C 2 1.75
118V, A-C 75 15
450V, A-C 25 5

is closed) and two “'b"’ contacts’(¢losed when the
breaker is open). The rotor operates through a
60-degree angle and is nén;adjustable, however,
the oontacts may be chafiged frém “'a' to “'b" or
vice versa. To changearemove the switch from the
platform, remove thegback, cover, shaft and end
bushing. Remove the rotor,and change the contacts
as desired. Be gure to replace the shaft in the orig-
inal position relativéyto one of the unchanged con-
tacts.

Inspeétionly Remove the front cover and make
sure thefcontacts are touching well before the end
of travel:

Maintenance. Check for loose bolts. Replace
contacts it necessary.

ALARM SWITCH ATTACHMENT

The alarm switch mounts above the shunt trip
attachment (see Figs. 16 and 16A) and will energize
the alarm circuit on all opening operations except-
ing those initiated through the breaker trip button or
shunt trip. The alarm switch may be reset manually

SWITGH GUARD
— IMPACT SPRING
) \ @
L I CLEVIS
* T= \ //“\__
- - . sl b O 3y il
— == - ‘[/’_—\E‘L_/ T | = WS E-N AN lu
- L|l Ji ) N 7N -
: ===3 e —_— . . o
| SR =y AW ‘ l/" T CROSS BAR
i : E.W;\ [ ;":«\“\\S' i RESET LINK
i ) . y AT Y @ !
Ny © g == \
- Hh — = ] §i -l ‘
:,-: —4 —Y. W1 @ .:/ -~
2 — ML— - N =
= i Y = * i -
T 1 { 1 A
! i i 1
RESET PLATE RESET CASTING

FIG. 16A. Alarm Switch Attachment—Construction Details
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FIG. 17. Electric Lockout Attachment—Location and Construction Details
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LOGATION

PUSH TO

TRIP LEVER\[ ﬁ |

1/4-20 TAP (2)
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4

L\\
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BRACKET
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FIG. 18. Key Interlock Attachment For Fixed Breaker—Locatiozn and Construction Details

by operating the push to trip button or electrically
by energizing the shunt trip coil (when electrical
resetting has been provided).

Inspection. Close the breaker manually and
trip by the trip button to be sure the alarm contacts
do not “'make’’. Repeat the above procedure excépt
trip by raising the trip bar and note that the alarm
contacts do make contact.

Maintenance. Clean the alarm contacts,when
necessary. Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout mounts ofi thegqunderside of
the platform directly below the‘undervoltage trip
attachment. (See Fig. 17). fIts function is to hold
the breaker open (trip4ree))until the lockout coil

is energized? The lockout coil can be de-energized
after closure of the breaker, if desired.

Inspection. Rotate the breaker handle to the
closed position. The lockout should prevent closure
of the breaker by holding the trip bar in the trip-
free position. Pushing downward on the lifting
plate should permit closure of the breaker. Re-
leasing the lifting plate after closure should not trip
the breaker.

Maintenance. The lifting bracket can be moved
vertically on the lifting plate by the adjusting screw.
This adjustment is made to obtain approximately
Vsa-inch clearance between the lifting bracket and
the bottom of the trip bar, with the lockout coil
energized. Check for open-circuited coil; also check
for loose bolts and nuts.

CASE\ FRONT COVER BACK
= TN @00 e COVER
( —_ (- 7777777777 17
|:l L
A Y
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Q
LY
~\
WESTING A N
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% ' 3 \
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! N
Lg) L :_J \\ / WS A, \\
/ BACK
FRONT TERMINALS TERMINALS

FIG. 19. Terminal Block Attachment—Construction Details
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KEY INTERLOCK ATTACHMENT
(For Fixed Breakers)

The key interlock mounts on the right side of
the operating mechanism frame. (See Fig. 18). The
key cannot be removed unless the breaker is locked
in the tripped position.

Inspection. Push the trip button and turn the
key to the locked position. The key is then removable
and the breaker is locked in the tripped position.
Replace the key, and rotate to the unlocked position
to free the trip button.

Maintenance. The device is non-adjustable.
Check for loose bolts only.

TERMINAL BLOCK
(For Fixed Breakers)

The eight point terminal block mounts on top
of the auxiliary switch (see Fig. 19).

“DB’” AIR CIRCUIT BREAKERS

All internal wiring is connected’ to the back
terminals, leaving the front terminals for the cus-
tomer’'s wiring. The left side of the front cover is

open to permit entrance of the customer’'s wires
from the left side of the breaker.

Maintenance. Checkfor loose screws.

DBL-25 BREAKER

The DBL-25breaker consists of a standard DB-25
breaker with"Special current limiting trigger fuses
mounted onthe top studs (Ref. Fig. 20).

Locatel replacement fuse so trip button just
touches, Micarta lever.

g

TRIP BAR

/

L=

1
1
]

1
1
! [T--T]L
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[ 1
H [
; £ IR
[ S FUSE TRIP BUITON A
: = TELS s
ja (S 52
| u w
i ™~—0see NoTE
|
L
t
]
!
!
|
i

SUPPORTING

o
-BRACKET

p——

NOTE

The breaker must close and latch when a 1/8" thick spacer is
placed at point “D” between the end of the fuse trip button
and the Micarta lever “A”’, The breaker must be trip free when
a 3/16" thick spacer is placed at the same point “D"”’. Adjust
trip screw ““C”, if necessary to secure this condition.

FIG. 20. Type “‘DBL” Air Circuit Breaker
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Recommended Spare Parts for DB-15 and DB-25 Air Breakers

NCTT
STILE NUMBER PER ECOMMENDED
W\ e Breaetr &, O Rel N BREAKER OR
ways Give Breaker S. 0. Reference)
REFERENCE DEVICE For Breakers
205 6up
AUXILIARY SWITCH...........ooiinitt Fig. 18A
4 Pole Switch Unit.................... No. 187 lor2 1 2
Front Cover.......ooveeriinnarevnnons No. 186 1 P | 1
ContactFinger. ................. 184 1397 624 8 4 8
ContactRotor. ..........covvntn. 185 1397 641 4 4 8
CONTROLRELAY.....ccoovviiiivinnnnnnn Fig. 9
Operating Coil ... No. 166 1 1 2
Blowout Coil & Circuit—D.C........... No. 161 1 1 2
Moving Contact—Left Pole............. No. 183 1 2 4
Moving Contact—Right Pole........... No. 163 1 1 2
Stationary Contact—Left Pole.......... No. 160 1 2 4
Stationary Contact—Right Pole......... No. 165 1 1 2
COVOL. . oo e eeeeeecneinennaaaerens No. 189 1 1
POLE UNIT. ..oiviieiee e Fig. 5
Stationary Arcing Contact............. No. 219 3 6 12
Stationary Main Contact............... No. 222 3 1 3
Moving Arcing Contact............... No. 221 3 6 12
Moving Main Contact................. No. 210 3 1 3
Opening Spring.........c...ccoveevens No. 225 3 1 3
ELECTRIC OPERATION
Closing Coil .............. e Fig. 5 No. 216 1 1 2
Shunt Tripping Coil..............c..e Fig. 10 Na»300 1 1 2
OVERCURRENTDEVICE.................. Fig. 6A
Bottom Assembly with Calibrated
Scaleplate...............ooiiiinnn No. 141 3 2 4
RETAINING RINGS—ASSORTMENT
19235 1P 497A346G01 1 2 3
DB-25. . ittt 497A346G02 1 2 3
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Instructions for
Types DB-7%5, DB-100 and DBF-40
Air Circuit Breakers

600 Volts A-C
250 Volts D-C

Continuous~Current’Rating

DB-75 DB-100
2,000 Amperes 4,000 Amperes
2,500 Amperes 5,000 Amperes| D-C
3,000 Amperes 6,000 Amperes)Only

Westinghouse Electric Corporation

Switchgear Division, East Pittsburgh, Pa.
I. B. 33-850-4 & 5D, Effective November, 1966. Supersedes 1. B. 33-850-4 & 5C, May, 1962.
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1.B. 33-850-4 & 5D
‘“DB’ AIR CIRCUIT BREAKERS

WESTINGHOUSE
TYPE “"DB” AIR CIRCUIT-BREAKERS

Type "DB'’ air circuit breaker is designed to)give continuous and reliable
service as the protective link between theypower source and associated pro-
ductive equipment. This breaker is built{io operate with a minimum of main-
tenance, while at the same time its simplified) construction permits maximum
accessibility for inspection and adjustment when required. The ease with which
attachments may be added or reméved,is an outstanding feature of the “"DB"
design,

For the greatest measurefof safety™o operating personnel and also to min-
imize maintenance requirements, the breaker should be mounted in an enclosure
suitable to local operating, conditions. A selection of standard enclosures is
available for various applications.

Important: To assure proper functioning, inspect each breaker at reg-
ular intervals inhaccordance with a systematic maintenance schedule.
The frequencysé@nd character of the inspections will for the most part
be determined by the severity of the duty performed. The minimum
requirements, however, should consist of a light monthly inspection,
with aftHorough inspection semi-annually. Occasional checks on cali-
bration as well as on coordination and freedom of all moving parts,
must be included in the maintenance schedule. Consult Westinghouse
engineering and service personnel for recommendations pertaining to
special operating or maintenance conditions.






PART ONE

1.B. 33-850-4 &'5D
“DB’”’ AIR CIRCUIT BREAKERS

RECEIVING, HANDLING AND STORING

TYPES ““DB-75" AND ‘““DB-100"" AIR CIR-
CUIT BREAKERS are shipped in wooden crates
with all attachments mounted in place.

Important: To avoid damage to the break-
ers, do not use hooks in handling.

Table No. 1
NET WEIGHTS OF 3 POLE BREAKER

DB-75 475 1bs (Add 50 Ibs for D.O.)
DB-100 5285 lbs (Add 75 lbs for D.O.)
DBF-40 550 lbs (Add 75 1bs for D.O.)

Immediately upon receipt, examine shipment for
any loss or damage incurred during shipment. If
injury or rough handling is evident, file a damage
claim at once with the transportation company and
notify the nearest Westinghouse Sales Office.

When unpacking, be sure that no loose,paris
are missing or left in the packing materal. Beport
all shortages at once. Blow out any dust ofyparticles
of packing material that may have accumulated on
the circuit breaker parts.

INSPECTION

The “"DB" breaker assemblyWconsists of a co-or-
dinated group of sub-asgeniblies méunted on a sup-
porting panel. The complete breaker assembly is to
be mounted with the pafiel in%a’vertical position. All
inspections for propet,operation should, therefore,
be made with the breakerin this position. Final in-
spection should preférably be made with the break-
er in its permanentmoetunting.

Inspect thefbreaker as follows:

1. Lift tfip fidger by hand to make sure that it
does not bind:

2. Remove any foreign particles from the hinge
end of the moving contacts.

3) Insert the maintenance operating handle and
slowly close the breaker.

a. Observe whether all parts are in proper
alignment and move freely.

b. Be sure that theycontacts are clean and
properly aligned. The centerfinger of the stationary
arcing contacts should haveja slight lead.

c¢. The hingeqend of the moving contact is
lubricated with graphite grease and is therefore
black. For a description of contact alignment refer
to "CONTACTS"WPage 14.
4. If the contacts are in alignment and all parts
move freély, ‘eontinue the closing until the breaker
is ldtched.

5. ‘Hold the maintenance operating handle down.
Push the ‘'‘Push to Trip'’ button to trip breaker.

a. The toggle linkage should collapse and the
moving contact assembly move freely to the full
open position. This should be followed by complete
tesetting of the links in the toggle mechanism as
the handle is raised.

b. The links must always be free to move with-
out friction or binding.

6. Check the attachments for operation in accord-
ance with the appropriate instructions as given
under '‘Maintenance’’, Part III of this book.

Note: It is not advisable to lubricate any
parts of the breaker. The lubrication supplied
during factory assembly is sufficient for years
of service. The lubricant is of a special form
which is used sparingly. The addition of oil
will only promote the accumulation of dust
and dirt.

STORING

If circuit breakers are not to be installed in their
permanent locations at once, they should be care-
tully inspected for loose or damaged parts and then
stored in a clean, dry place in an upright position
to avoid damage to the circuit breaker parts. A
covering of paper will prevent dust from settling on
the circuit breaker parts and is preferred to packing
or other materials which are apt to absorb moisture.
FOR SAFETY REASONS, STORE THE BREAKER IN
THE OPEN POSITION.



PART TWO

INSTALLATION

Type “"DB" circuit breakers are furnished as
complete unit assemblies and the installation con-
sists of: (1) bolting them to the supporting frame-
work or structure; (2) connecting the current carry-
ing cables or bus bars; and (3) completing any
secondary control wiring that may be necessary.

Caution: During installation, the circuit
breaker should ke in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
switchboard where installation is being made.

Mounting dimensions and details of the front en-
closure cutouts are shown in Figs. 1, 14, 1B, and 1C.
To prevent distortion of the breaker panel, the
supporting structure should be checked for align-
ment. Magnetic material in the mounting structure
should have at least two inches clearance to the

breaker studs.

A manual closing handle is supplied with each
order of DB-75 and DB-100 breakers. This handle
is for maintenance only and in no case should it be
used for closing the breaker when primary circuit

is energized.

CONNECTIONS

Typical circuit breaker wiring diagrams are
shown in Fig. 2. The connecting @ablesfor bus bars
should have adequate current carrying capacity,
or heat will be conducted to the eircuit breaker
resulting in possible excessive’ temperature rise.
Connecting cables or bus barsymust be supported
so that the circuit breaker studs will not be subjected
to unnecessary stresses,

ENCLOSURES

The breakeris niormally mounted in the enclosure
along withmaccompanying bus work terminating in
cable clamps. Where covers are mounted on en-
closures; theyareto be removed and drilled to provide
for connecting cable. All connections should be
clean, smooth and free from burrs to assume full
contactyarea. They should be firmly clamped or
bolted in place to prevent excessive heating. Cable
must be adequately braced to withstand full short
circuit currents.
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“DB” AIR CIRCUIT BREAKERS

INSTALLATION
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INSTALLATION

1.B. 33-850-4(& 5D

‘“DB’ AIR CIRCUIT BREAKERS
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PART THREE

MAINTENANCE

POLE UNIT

Each pole unit (Fig. 3) is mounted on a separate
molded base. The molded bases are attached to the
mounting panel and provide insulation for the break-
er studs.

The upper stud and contact are attached to the
molded base by two bolts. The moving contact arm
is pivoted on the lower stud and is attached to the
cross bar through an insulating link. The lower stud
is fastened to the molded base by four bolts.

Contacts. (See Fig. 3.) The arcing contacts must
touch first on closing and open last on opening.

Do not adjust one set of contacts without check-
ing the complete sequence of all poles. With the
breaker open proceed in the following order:

1. Turn adjusting nuts (A) on insulating link to
vary main contact pressure. Use .005 feeler gauge,
1/, inch wide by 6 inches long, inserted as shown
in Fig. 4A to check clearance.

Feeler (X) above contact fingers insures that they
have all been deflected. Feeler (Y) inserted below
fingers insures that they have not gone solid.

2. With breaker closed and latched,%apply'pres-
sure on each stationary arcing contaet, parb “'a'’ of
Fig. 4B. When spring is fully compressed or solid,
clearance from moving arcinggeentaety(b) should
be 42 to Vg inch. Adjust by furnifig nuts (A) on
insulating link—however, clearances of main con-
tacts as described in part (1) snust be maintained.

3. Check the above ‘adjustments on all three
poles. After all pdles Have been adjusted and with
one set of arcing tips just'fouching, the clearance
between the other twolsets of arcing contacts should
not exceed Yie inch.

Maintenance of Contacts. Réugh™or high
spots should be removed with a file or sandpaper.
When dressing contacts be sure toyprotect the
hinged contact of all poles with a/cloth to prevent
foreign matter from lodging in the hinged contact.

Caution: All power must be removed when
replacing, maintaining,or‘adjusting contacts.

OPERATING MECHANISM

The operating nfechanism (Figs. 3-3A) is non-ad-
justable and ¢ensists of ja series of non-ferrous links
designed to secure Iew closing and trippng forces.
To checkpfor frictiont, with the breaker open, raise
trip fingerjanduslowly lower the closing handle.
Release Mrip finger and slowly raise handle. The
linkagé should follow the handle without sticking
and a “elick’’ will be heard just before the handle
redches the full up position.

To remove the mechanism proceed as follows:
1. Remove the breaker cross bar.

2. Loosen the outboard bearings at the ends of
the trip bar.

a. In reassembly, tighten bolts holding out-
board bearings only when bearings have been
adjusted to prevent any binding of trip shaft.

3. Remove the tension rods between the mech-
anism and aluminum panel.

4. Free the pin (J-3)* from the moving core. To
free the pin, first remove the cotter pin from the
spacer on the right side of the pin. Partially close
the breaker until the pin lines up with two holes in
the sides of the mechanism frame. Hold the moving
core up, and then drive the pin to the right just
far enough to clear the moving core rod. Lower the
moving core until it hits its stop. Drive the pin to
the left into its original position.

5. Remove the four mounting bolts,

#The first lefter or number refers to the item and the second to the figure number. (Item J—Fig. No. 3.)
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“DB” AIR CIRCUIT BREAKERS
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FIG. 3. Cross-Sectional View of Air Circuit Breaker
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“DB” AIR CIRCUIT BREAKERS

FEELER GAGE X"

FEELER GAGE "
(,005) ——

FIG. 4A

FIG. 4. Adjusting Limits of Maintand Arcing Contacts

a. Caution: These bolts are also the
mounting bolts for the closing solenoid$
therefore, support the solenoid while rem6v-
ing the bolts.

6. Remove the mechanism.

7. Before assembling mechanism checkfsliding
surfaces of two latches shown at “'B""\Fig. 3 These
surfaces must be clean, free of burrs,andyhave not
more than .035 inch clearance in the reset position.

The mechanism is factory lubricated for life.

CLOSING SOLENOID
The closing solenoid (Fig. 5) is non-adjustable.
To remove the close coil, proceed as follows:

1. Caution: Remove the close coil circuit
voltage.

2. Disconnect the wires from the close coil ter-
minals.

3. Loosen the locking clip (4) on the bottom of
the moving core.

RECOMMENDED CLOSING
FUSE AMPERE RATING
CLOSING | NOMINAL FUSE
BREAKER COIL CONTROL|) CLOSING | TRIPPING STYLE
TYPE BURDEN | VOLTAGE | AMPERES | AMPERES 250 YOLT 600 VOLT NUMBER
Standard Time Standard Time
NEC Lag NEC Lag
DB-75 All 48 DC .. 5 S
125 DC 32 2 10 120A823H04
250 DC 18 1 6 120A823H03
230 AC 32 .5 10 .. 120A823H04
460 AC 18 2 6 120A824H03
575 AC 15 3 6 120A824H03
DB-100 All 24 DC .. 9.5 S 1 O O
DBF-40 125 DC 32 2 15 120A823H05
250 DC 18 1 10 120A823H04
230 AC 32 .5 15 .. 120A823H05
460 AC 18 2 10 120A824H04
575 AC 15 3 10 120A824H04
115 AC .. ) e S

Note: For A-C closing use 3 KVA source or larger
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FIG. 5. Closing Solenéid Construction Details

4. Remove bolts (5), locking clip (4), and the
relay trip bracket (6).

5. Remove bolts (3), and using a rawhide or
plastic mallet remove the bottom stationary cére (7).

6. Remove the coil.

7. After assembling coil and breaker; but before
connecting the coil, check proper)co-ordination
between breaker closing and relaystripping. Ener-
gize relay operating coil only (Fig. 11), and manual-
ly close breaker very slowly. Thewrelay contacts
should trip free slightly beford the position at which
the mechanism pawl (C-8) dfops/ in the latched
position.

OVERCURRENT TRIPPING DEVICE

Description. The overcurrent tripping device
(Fig. 6), for the circuit breaker is an air delayed
magnetic type of device. The time-current character-
istics of the‘trip,unit are as follows:

1. Long'delay and short delay.
2. Longydelay and instantaneous.
3wy Instantaneous.

18

The various ratings of each general type are of
similar construction and differ only in springs and
calibration.

The overcurrent tripping device can be removed
from the breaker easily and replaced with another
unit of the same or different rating without affecting
the calibration of the units involved.

Construction. The mounting frame casting sup-
ports the two sub-assemblies of the trip unit. On the
upper part of the frame are the two magnetic
armatures and their associated links and brackets.
Fastened to the lower part of the mounting frame is
the moldarta box which contains the calibration
springs, time delay elements and calibration knobs.
This box is held to the mounting frame by two long
screws at the bottom of the calibration box.

Installation and Removal

Caution: Before removing or installing a
tripping device, be sure that the breaker is in
the open position and de-energized.

To remove an overcurrent tripping device from
the breaker, loosen the two bolts at the bottom
of the mounting frame (L-3) until they turn freely.
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Then loosen the two bolts at the top of the mounting
frame while supporting the trip unit so that it
does not fall. These two bolts clamp a slotted angle
mounting bracket and merely have to be loosened;
they do not have to be removed from the mounting
frame. The trip unit is then free to be removed
from the breaker by lowering it down behind the
breaker platform.

To install a tripping device on a breaker, first
make certain that the breaker is open and is not
connected to live circuits. Then loosen the upper
mounting bolts on the trip unit so that the bolis
can slide into the slotted mounting brackets on the
stationary yoke. Then install the trip unit from the
bottom of the breaker, sliding it up behind the
mechanism platform. Start the bottom two mounting
bolts, but do not tighten completely. Next, align the
trip unit so that the gaps between the tapered
portions of the main armature are approximately
equal when the main armature is closed. Then
tighten all four mounting bolts securely.

“DB” AIR CIRCUIT BREAKERS

Adjustment of Trip Screw. The trip screw
mounted on the trip finger must be adjusted properly
to obtain proper tripping.

Caution: Since this adjustment™nvolves
tripping the breaker, care must be taken to
keep fingers and face away fromgall contact
arms and operating linkage.

To proceed with the%adjustment, turn the long
time dial at the bottom of the‘€alibration box counter-
clockwise to the stopfso Aghat the trip unit is set for
minimum time delay."Then close the breaker and
carefully reach under the mechanism with both
hands and push“the lower armature fully closed
with the thumbs; Hold it closed for at least the
minimum long delay time (20 to 40 seconds). If the
breaker irips, reset the screw at the end of the
tripping| fingervuntil the breaker just barely trips.
Beforeyre-adjiisting the trip screw, make sure that
the breaker is in the open position. After finding
thevpesition of the trip screw at which the breaker

INSTANTANEOUS MOVING MAGNET —
250

—-BREAKER MOVINZGG‘GONTACT ARM

INSTANTANEOQUS STZAGTIZONARY MAGNET

LONG DELAY TIMING
AND RESET VALVE
260

0 \ 1\ \ 1 [=—————LONG DELAY STATIONARY MAGNET
! A .
r “ % V! \
BREAKER TRIP FINGER~ L. —. c—f gl W
252 ( . TN
LoNG DeLAY Movine masNeT— | U QiR N ) ‘,[-" D T
—_—— Aem, T ., I
TRIP ORANK NN \ (O] 'FE N
N \ ! L
(Vi .. )
TRIP SCREW \ Y . == . ___5
SHAET \O % [ U r
256. \\ 7 D |
0 O
\o:f‘»'-
Ji &
LONG DEEAY. FORCE : s ] ‘
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257 \EA h 'b\rﬂ H
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2 A2 T\T" ies
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LONG DELAY_TIME DIAL
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FIG. 6. Cross-Sectional View of Overcurrent Tripping Device with Liong Delay and Instantaneous Elements
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just trips, turn the screw exactly one full turm in
the direction to trip the breaker sooner. Check to
make sure that the breaker will trip when either
armature is closed if long and instantaneous type
trip units are used, or when both armatures are
closed if long and short delay type trip units are
used. The short delay armature is for timing only.
Closing it alone will not trip the breaker.

Operation
Standard Overcurrent Tripping Device
(Refer to Fig. 7A)
When a small overload current flows through the
breaker pole unit conductor (R), it causes the moving

armature (B) to be attracted toward the stationary
core (A). The motion of the armature is retarded by
the diaphragm (D) whose motion is in turn controlled
by the amount of air admitted by the long time delay
valve (F). After a time delay, determined by the
setting of valve (F), the armature will have rotated
the trip crank (J) far enough to trip the breaker by
moving the trip lever (K). During this type of
tripping, the tension spring (C)gis ot stressed
beyond its normal length.

On larger overload currents, the action is essen-
tially the same as above except that the moving
armature (B) will close completely¥a8 soon as the
overload is applied. When the armature closes, tLe

LEGEND:

A-LONG DELAY STATIONARY MAGNET
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)
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b
[
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\
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[“—7———LONG DELAY TIME
;‘\ ADJUSTMENT,

4

RESETTABLE
DELAY

—————————

INSTANTANEQUS PICK-UP
ADJUSTMENT

TIME DELAY
T’G -
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SCHEMATIC DIAGRAM

FIGURE 7A

FIG. 7. Schematic and Typical Time-Current Characteristics of Overcurrent Tripping Device with Long
Delay and Instantaneous Elements
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tension spring (C) applies a force to diaphragm
(D). After a time delay determined by valve (F), the
diaphragm movement permits the spring to rotate
the trip crank (J) far enough to trip the breaker by
moving the trip lever (K).

Large fault currents cause the instantaneous
armature (M) to close immediately. This armature
lifts the trip crank (J) without any delaying action
and trips the breaker.

Selective Overcurrent Tripping Device
(Refer to Figs. 8 to 9)

For small and intermediate overloads, the opera-
tion of this device is the same as for the standard
overcurrent tripping device. However, the selective
overcurrent tripping device operates differently
when large fault currents occur,

When the fault current is large enough to close

“DB” AIR CIRCUIT BREAKERS

the short delay armature (M), the linkage attached
to the armature opens valve (P) which,pemmits air
to enter the diaphragm chamber at/a mugh faster
rate than through the long delay valve)F)4Tripping
is then accomplished by the same means as though
a small overload had occurred. That is; the main
armature (B) has closed, pulling on the tension
spring (C) which is restrained by diaphragm (D)
until sufficient air hagyentered valve (P) to permit
the spring assembly (C) teliff*¢rank (J) and trip the
breaker by rotating the trip finger (K).

A discriminatonarm|is used on the selective over-
current trip units toymake the unit behave as an
instantaneous type trip unit while the breaker is
being closed and ifor a short interval of time after
closing. This)is achieved by having a discriminator
latch cofinection between the short delay armature
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FIG. 8. Cross-Sectional View of Overcurrent Tripping Device with Long Delay and Short Delay Elements
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RETURN SFRING AND
AIR PISTON

ROLLER LEVER
LONG DELAY ARMATURE
Y SHORT DELAY ARMATURE

DISCRIMINATOR LATCH

ROLLER ARM HELD IN
POSITION ASSCCIATED
WITH OPEN BREAKER

FIG. a.
Parts which Discriminate between:
A. Breaker in Closed Position
B. Breaker During Period of Closing

Arranged for Liong
Delay and Short

FIG.b. FIG. c.
Arranged for Liong
Delay and Instan-

Delay Tripping taneous Tripping

FIG. 8A. Selective Ouercurrent Trip Operations

bracket and the trip crank. When this latch is
engaged, the short delay armature will lift the trip
crank directly if the current is greaterdthanmthe
short delay pick-up setting. If the current does not
rise above this value, then the bieaker, remains
closed and the discriminator arm_disengages the
discriminator latch so that the tfip unit will then
revert to its normal function as ‘ene having long
and short time delay charactéristics.

Instantaneous Overéurrent Tripping Device
(Single Element) Referto Fig. 10

This device operatesin an'instantaneous manner
to trip the breaker at any time when the current
rises above the calibrated setting. The main arma-
ture (B) of Fig. 7A, is modified so that it lifts the
crank (J) andjtrips the breaker directly. The opera-
tion is similar to the instantaneous trip of the stand-
ard overcurrenttripping device.

Time-Current Characteristics
Standard Overcurrent Tripping Device

(Refer'to Fig. 7B)

22

The long delay pick-up adjustment can change
the position of the upper part of the curve through
the range indicated by the number (1). This adjust-
ment is accomplished by changing the tension on
the spring which controls the force the long delay
armature must overcome in order to close.

The long delay time adjustment can be used to
shift the knee of the curve over the range indicated
by the Number (4). This adjustment is changed by
turning the knob, located at the bottom of the molded
calibration box, which opens or closes the valve to
control the amount of air entering the diaphragm
chamber.

The instantaneous pick-up adjustment can shift
the vertical part of the curve to the left or right as
indicated by number (2). This is achieved by chang-
ing the spring force applied to the smaller instan-
taneous armature.

The flat portion of the curve at the bottom repre-
sents the minimum time for the breaker to clear
when fault currents exceed ten fimes the trip unit
rating.
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“DB’”” AIR CIRCUIT BREAKERS
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FIGURE 9A

FICG. 9. Schemadtic and Typical Time-Current Characteristics of Overcurrent Tripping Device with Long
Delay and Short Delay Elements

Selective Overcurrént Tripping Device
(Refer to Fig. 9B)

The dime-cutrent characteristic of this trip unit
is thefsamé as the standard device except that the
positionWof the flat portion of the curve can be
shifted as indicated by the number (3). This adjust-
ment can be made by changing the setting of the
short delay time on the calibration box. The adjust-
ment controls the maximum opening of the short
delay valve and thereby controls the tripping time
when currents are high enough to operate the short
delay armature.

Calibration. Overcurrent tripping devices of
this general type must be calibrated by using a

definite procedure and technique, as well as spe-
cialized equipment. Because few customers have
access to such equipment, it is highly recommended
that trip units be returned to the factory if it appears
that they need to be calibrated.

Maintenance. In ordinary use, this trip unit
needs very little maintenance. Any accumulation of
dust should be blown off occasionally. No oil or
lubricant should be applied to any of the pins or
links. Do not disassemble the unit for cleaning
purposes. In the event that major repair work is
needed, it is advisable to return the unit to the
factory.
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CONTROL RELAY

The control relay (Fig. 11) mounts directly under
the auxiliary switch. It is a single-coil, mechanical
tripping device with the coil suitable tor continuous
duty. The operation sequence is outlined in Fig. 2,
Page 13. The contacts should normally last the life
of the breaker, but are replaceable if necessary.

The relay trip pin and relay toggle release are
designed so that the relay trips at approximately the
same time as the breaker latches. The relay is not
adjustable.

Inspection. Make certain all circuits are de-
energized. Manually close the breaker until the re-
lay toggle release raises the lift link to engage the
relay release lever; this should occur just before the
end of the moving core travel. Slowly open the
breaker and make sure the lift link and relay toggle
release return freely to their normal positions.

Maintenance. Remove screw in front cover
plate. Remove cover by grasping it at the bottom
and pull down and out. Check for loose screws,
especially at contacts. Replace cover and check
for loose mounting bolts.

SHUNT TRIP ATTACHMENT
The shunt trip (Fig. 12) mounts on top of the
plattorm immediately to the right of the operating
mechanism. It is non-adjustable and is intended for

V=
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I
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FIG. 10A."Schematic Diagram of Overcurrent Tripping
Device with Instantaneous Element Only
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intermittent duty only. The shunt trip circuit must
always be opened by an auxiliary switch contact.

Inspection. With the breaker in the open posi-
tion, manually push the shunt trip moving core
against the stationary core and manually attempt to
close the breaker. The breaker should be trip free.

The trip rod of the shunt trip should have appro%i-
mately 342 inch clearance to the trip rod”¢lip.

Maintenance. Check for loose bolts and faulty

coil.
H
N !
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t :: ADJUSTMENT
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FIG. 10B. Typical Time-Current Characteristics of
Overcurrent Tripping Device with Instantaneous
Element Only

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the plat-
form, to the right of the shunt trip. (See Fig. 13).
Its function is to trip the breaker when the voltage
falls to between 30 to 60 percent of normal. Turn
the reset lever screw to secure approximately 14
oz. push out force on the moving core when the
latch releases.

The moving core is normally held magnetically
against the stationary core to hold the Micarta rod
and consequently the reset lever, in the reset posi-
tion. When the coil voltage is reduced sufficiently,
the reset lever spring overcomes the magnetic at-



MAINTENANCE 1.B. 33-850-4:&.5D
“pB” AIR CIRCUIT BREAKERS

i Co
| S, - _J__.l__
i
RELAY h TF=
RELEASE—™ ! H
LEVER
' == SOLENOID

LIFT LNK—— | =

s _:_t:::_ :—:.-___,__-_»}'— ‘;7“{
=] | o ]
c:—_-——’-t_—__é‘—__“ﬁ%j_ == ::Ffl._f_j !

S — N
e MOV 1 L~

ORERATING COIL

RELAY MOLD
STOP SURFACE

RELEASE
LEVER >\
COVER____=

159

MOVING, CONT. LLP 153 A
R.P. 163

STATIONARY CONTL.P. 1607
R.P. 165

BLOWOUT COIL
HCY

ARC CHUTE FOR D-C ONLY

FIG. 11. Control Relay—Adjustment and Construction Details

25



MAINTENANCE

traction of the cores and rotates the reset lever
clockwise. As the reset lever rotates, it carries with
it the latch pin which rotates relative to the latch
until the latch is released. When the latch releases,
the trip spring rotates the trip lever counterclock-
wise to trip the breaker. The linkage is reset by the
cross bar as the breaker opens. Fig. 13 shows the
cross bar in the open position of the breaker.

The self-locking screw in the moving core is set
at the factory and should not require adjustment.
It is used to secure latch release when the moving
core is 742 outside the frame. (Change to 546"’ when
a time delay is used). '

Always connect the coil to the line side of the
breaker unless the attachment is equipped with a
time delay device. In this case, the time delay will
delay the tripping of the breaker long enough to
permit energization of the undervoltage coil from
the load side. Do not use an auxiliary switch contact
in the undervoliage circuit.

The trip lever of the undervoltage should have
approximately /¢ inch clearance to the trip bar
when the breaker is half way closed.

UNDERVOLTAGE TIME DELAY
ATTACHMENT

The undervoltage air dashpot time delay attach-
ment (Fig. 14) mounts on the front of the under,
voltage trip, replacing the moving core cover. The
needle valve screw in the top regulates the opening
through which the air is forced and hence the time
delay. The attachment does not have a quick zeset
feature and therefore approximately one minute
should be allowed between operations to"permit
complete resetting. It is set to trip in 4yto 7 seconds.

Inspection. Hold the U.V. trip lefer down and
close the breaker manually. Reléase the trip lever

1
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RESE T COlL
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MOVING

CORE 3/32 APPROX.
STATIONARY

CORE . /// ‘ rj,

SPACER

F1G.. 12. Shunt Trip Attachment—Construction Details
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slowly, allowing the undervoltage trip spring to
rotate the trip rod and trip the breaker after a time
delay.

Caution: Do not use your fingers to hold
and release the U.V. reset lever.

Maintenance. Check for loose bolts and faulty
coils.
AUXILIARY SWITCH

The auxiliary switch (Fig. 15) mounts_on top of
the platform to the left of the operatingumechanism.
The contacts will carry 15 amperes continuously or
250 amperes for 3 seconds.

The switch is a shaft-operatedj4-pole, rotary type
normally having two “'a’’ contacts (closed when the
breaker is closed) andftwe "“b" contacts (closed
when the breaker is%eopen). The rotor operates
through a 90-degreé¥angle and is non-adjustable.
However, the,contacts may be changed from “'a"”
to 'b"’ or vice wersa.To change, remove the switch
from the platform, rémove the back cover, shaft and
end bushing.®Remove the rotor and change the
contactsids desired. Be sure to replace the shaft in

Table No.3. INTERRUPTING CAPACITY

INTERRUPTING CAPACITY IN AMPS.
voLts NON-INDUCTIVE INDUCTIVE
CIRCUIT CIRCUIT
125 V. D-C 11 6.25
250 V. D-C 2 1.75
115 V. A-C 75 15
450 V. A-C 25 5

the original position relative to one of the unchanged
contacts.

Inspection. Remove the front cover and make
sure contacts are touching well before the end of
travel.

Maintenance. Check for loose bolts. Replace
contacts if necessary.

ALARM SWITCH ATTACHMENT

The alarm switch (Fig. 16) is integrated with the
shunt trip attachment and will energize the alarm
circuit on all opening operations except those
initiated through the push to trip button and shunt
trip. The alarm switch may be reset manually by
trip button or electrically by energizing the shunt
trip coil (when electrical resetting has been pro-
vided). Closing the breaker also resets alarm switch.

Inspection. Close the breaker manually and
then trip by trip button to be sure the alarm contact
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do not "make’’. Repeat the above procedure except
trip by raising the O.C.T. trip finger. Note that th¢
alarm contacts do make contact.

Maintenance. Clean the alarm contacts when
necessary. Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout (Fig. 17) mounts onythe top
of the platform, on the extreme left side. Tts function
is to hold the breaker open (trip free)(until the lock-
out coil is energized. The lockout coilican be de-en-
ergized after closure of the breaker, if desired, with-
out tripping the breaker.

Inspection. Attempt(to close the breaker. The
lockout should preventyclosure of the breaker by
holding the trip rod (in thé) trip free position. Hold

ing%he lockout armature in the closed position
shoftild permit closure of the breaker. Releasing the
armature after closure should not trip the breaker.

Maintenance. The device is non-adjustable.
Check for faulty coil and loose bolts.

KEY LOCK ATTACHMENT
(For Fixed Breakers)

The key lock (Fig. 18) mounts on the right side
of the operating mechanism frame. The key can be
removed in the open or closed position of the
breaker.

Inspection. Push the trip button and turn key
to the locked position. The key is then removable
and the breaker is locked in the trip-free position.
Replace key and rotate to the unlocked position to

FIG. 17. Electrical Lockout Attachment—Construction Details
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Recommended Spare Parts for DB-715 and DB-100 Air Breakers

NUMBER
STYLE NUMBER PER RECOMMENDED
NAME OF PART NUMBER BREAKER OF
(ALWAYS GIVE BREAKER S. 0. NUMBER) PREF‘EJI'!‘ENCE DEVICE For Breakers
1 210 § 6 up
AUXILIARY SWITCH..................... Fig. 15
4 Pole Switch Unit.................... No. 187 lor2 .. 1 2
FrontCover.......................... No. 186 1 .. » 1
Contact Finger.................. 184 1397 624 8 .. 4 8
Contact Segment................ 185 1397 641 4 . 4 8
CONTROLBRELAY.........coovvvvvniennnn Fig. 11
OperatingCoil....................... No. 166 1 1 2
Blowout Coil and Circuit—L.P.......... No. 161 1 1 2
Blowout Coil and Circuit—R.P.......... No. 167 1 1 2
Moving Contact...................... No. 153 1 1 2
Stationary Contact.................... No. 160 2 2 4
(013 7= No. 159 1 1
POLEUNIT........oiiiiiiiiieiienns Fig. 3
Stationary Arcing Contact.............. No. 417 3 3 6 12
Stationary Main Contact—Top.......... No. 420 12-DB75 .. 12 24
No. 420 15:DB100 .. 15 30
Stationary Main Contact—Bottom....... No. 421 12.DB75 .. 12 24
No. 421 ‘ 15-DB100 .. 15 30
Moving Arcing Contact. .............. No. 416 3 3 6 12
Moving Main Contact................. No. 401 3 .. 1 3
ELECTRIC OPERATION
Closing Coil..........coovvivnn s, Fig 3. Ne», 409 1 .. 1 2
Shunt Tripping Coil................... Fig. 12. No."300 1 .. 1 2
Overcurrent Device Complele.......... Fig. 6 3 .. 1 2
RETAINING RINGS—ASSORTMENT
DB-75. ...t 497A346G04 1 1 2 3
DB-100..... B ) 497A346G05 1 1 2 3

3
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General

Type "DB'" air circultybreaker is designed
to give continuous and reliable service as
the protective link between the power source

and associated produgtive ‘equipment, This
breaker is built to_eperate with a minimum
of maintenance, whilépat the same time its
simplified comstruction permits maximum
accessibility for‘imspection and adjustment
when required, \, The ease with which at-
tachments, may be added or removed is an
outstanding, feature of the "DB'" design,

Fox, the, greatest measure of safety to
operatingypersonnel and also to minimize
mainténance requirements, the breaker
should be mounted in an enclosure suitable
to local operating conditions, A selection
ofystandard enclosures is available for
various applications,

IMPORTANT: To assure proper functioning,
inspect each breaker at regular intervals in ac-
cordance with a systematic maintenance schedule.
The frequency and character of the inspections
will for the most part be determined by the se-
verity of the duty performed. The minimum re-
quirements, however, should consist of a light
monthly inspection, with a thorough inspection
semi-annvally. Occasional checks on calibra-
tion as well as on coordination and freedom of
all moving parts, must be included in the mainte-
nance schedule. Consult Westinghouse engineer-
ing and service personnel for recommendations
pertaining to special operating or maintenance
conditions.

N
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PART 1 - RECEIVING, HANDLING, AND STORING

Type "DB-50" air circuit breakers, with
all attachments mounted in place, are
shipped in special cartons.

Important: To avoid damage to the
breakers, do not use hooks in handling.

Net weights of Type DB-50 are given in
Table No. 1 below.

TABLE NO. I — Type DB-50

2-Pole 3-Pole
MANUAL 220 1bs. 280 1bs.
ELECTRIC 295 lbs. 355 1bs.

Add 30 Lbs. for Drawout Details.
Add 45 Lbs. for DBL Details.

Immediately upon receipt, examine ship-
ment for anyloss or damage incurred during
transit., If injury or rough handling is evi-
dent, file a damage claim at once with the
transportation company and notify/ the
nearest Westinghouse Sales Offices

When unpacking, be sure that no loose
parts are missing or left imythe{packing
material, Report all shortages, atbonce.
Blow out any dust or particleshoipacking
material that may have accumitilated on the
circuit breaker parts, D¢ not‘reémove tape
from top of arc chutes until breaker is to
be placed in service.

INSPECTION

The "DB" breaker assembly consists of a
coordinated group of sub-assemblies
mounted on @ steel supporting panel. The
completéforeaker assembly is to be mounted
with the steel panel in a vertical position.
All isspe€tions for proper operation should,
therefofe, be made with the breaker in this
position.%Final inspection should preferably
be made with the breaker in its permanent
mounting.

Inspect the breaker as follows:

1. Raise and lower the trip bar by hand to
make sure that it does not bind.

2. Rotate the manual operating handle
slowly in a clockwise direction to move the
contacts toward the closed position.

a. Observe whether all parts are in
proper alignment and move freely.

b. Make certainf that the studs have
not been forced out ofsalighment.

c. Be suregthat the contacts are clean
and properly aligned” For a description of
contact aligimenty’ refer to ''Contacts',
Page 9.

3. If the comtacts are in alignment and all
parts _move freely, continue the clockwise
rotation‘antil the breaker is latched.

43, %Rush the push-to-trip button to trip the
breaker.

a. The toggle linkage should collapse
and the moving contact assembly move
freely to the full open position. This should
be followed immediately by complete re-
setting of the links inthe toggle mechanism,

b. The links must always be free to
move without friction or binding.

5. Check the attachments for operation in
accordance with the appropriate instructions
as given under '"Maintenance'", Part 3 of
this book.

NOTE: It is not advisable to lubricate any parts
of the breaker. The lubrication supplied during
factory assembly is sufficient for years of serv-
ice. The lubricant is of a special form which is
used sparingly. The addition of oil will only pro-
mote the accumulation of dust and dirt.

STORING

If circuit breakers are not to be installed
in their permanent location at once, they
should be carefully inspected for loose or
damaged parts and then stored in a clean
dry place in an upright position to avoid
damage to the circuit breaker parts. A
covering of paper will prevent dust from
settling on the circuit breaker parts and is
preferred to packing or other materials
that are apt to absorb moisture, Remove
the tape from the top of the arc chutes be-
fore placing in service,
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PART 3 - MAINTENANCE

POLE UNIT

Each pole unit is mounted on a separate
molded base through which the breaker
studs pass. (See Fig. 3.) The molded bases
are attached to the steel mountingpanel and
provide insulation for the breaker studs.

The upper stud and contact are attached
to the molded base by two bolts. The moving
contact is pivoted on the molded base and
attached to the cross bar throughinsulating
links. The series coil and lower stud are
fastened to the molded base by four bolts.

Contacts. (See Fig. 3.)

The DB-50 arcing contact should touch first
on closing, open last on opening. Contagt
pressure on the mains is maintained by ad=
justing gap G to be .078-.093 inches. #This
gap is adjusted by removing the cross bar
and screwing the insulating link injor‘eut
on the stud. Be sure to tighten #he lock
nuts after each adjustment.

Do not over-adjust as thi§ will cause the
contact springs to compress to the solid
position and thus inc¥ease) the closing
effort. Check for ovérzadjustment by prying
the stationary arc t@psSyopen to at least
1/16-inch gap.

Maintenance of £ontacts.,

Rough or highy spots should be removed
with a file lox sandpaper. To replace the
arcingy congacts, open the breaker, remove
the drc chutés and then the stationary arc-
ing‘eentactgt Close the breaker and remove
the mowing arcing contacts. The new con-
tacts can then be added in the reverse
order.

CAUTION: All power should be removed when

changing, maintaining or adjusting contacts.
OPERATING MECHANISM

The operating mechanism (see Fig. 3) is
non-adjustable and consists of a series of

non-ferrous links designed to secure low
closing and tripping forces. ,To check for
friction, raise the trip_bar and slowly rotate
the manual operating handle in close di-
rection. The linkage should follow the handle
without sticking,

A small quantity of lubricant is placed
on the handle shaft, the roller lever roller,
and the latch¥plate at the factory.

CLOSING SPRING ASSEMBLY

The, clesing spring assembly is shown in
Fig, 34.

Rotating the closing handle clockwise
raises the lift link and lower spring guide
to compress the closing spring. Near the
end of the closing stroke the top end of the
lift link strikes the first toggle lever to
start the breaker closing. As the breaker
closes, the push rod raises the toggle link
and push link out of the toggle which permits
the closing spring to complete the breaker
closing.

Slow emergency operation to check the
contact sequence canbe obtained by exerting
a slight closing pressure on the closing
handle and simultaneously pushing forward
on the breaker cross barto start the breaker
closing.

Maintenance

Oil the pins and slides every 10,000 op-
erations.

CLOSING SOLENOID

The closing solenoid (see Fig. 14) is non-
adjustable. It is designed for intermittent
duty only. Check for loose bolts.

To remove closing coil, trip breaker.
Disconnect closing coil leads from control
circuit wiring. Take off bolts (9), washers
(12), relay release arm (8), bolts (10),
washers (11) and plate (2). Drop closing
coil (7) with brass tube (5).



Page 12

In replacing closing coil be sure to re-
place brass tube (5) so that stationary core
(4) and moving core (3) are aligned in the
tube. Re-assemble closing coil and details
in reverse order from removal,

If the circuit breaker is permanently
mounted near the floor so that the closing
coil cannot be dropped far enough for re-
‘moval then follow these directions. Trip
breaker and remove breaker manual op-
erating handle and breaker face plate, Dis-
connect closing coil leads from control cir-
cuit wiring. Take off bolts (9), washers
(12), relay release arm (8), bolts (10),
washers (11) and plate (2). Drop closing
coil (7) with brass tube (5) so that pin (6)
is exposed. Push pin (6) to right into hole

on right hand side of solenoid yoke (1) and
allow moving core (3) to drop into brass
tube (5). Pick up closing coil with brass
tube and moving core and bring out through
the U-shaped foot on breaker,

Re-assemble closing coil%and” details
in reverse order from removal, ‘Fake care
to align stationary core (4) afid meving core
(3) in brass tube (5).

OVERCURRENT TRIPPING DEVICE

The overcurrent trip is%an air delayed
device that can beysupplied with various
rating coils ranging from 200 to 1600 am-
peres. Thet@enstruction, except for the
coils, is similax for all ratings.

ROLLER T MECHANISM
LEVER Ay
FIRST TOGGLE LEMER 3 7N
PUSHATRIP . ! cROSS
HANDLE NG 8 ‘
@ o= BAR
5 77%;{77 D p “\
== Yl r‘\"" \ A
2 S ROD— Bt | =
]‘; | | )
LIFT LINK | \
TRIP
A
TOGGLE LINK—{G4l | | BAR
PUSH LINK—f—T1—— 1| LATCH
E PLATE
UPPER | é/ N
SPRING GUIDE '
N | LOWER SPRING GUIDEY } /SPRING
\-SPRING MECHANISM B
F—4 ] - L X
D i
DB-50 CIRCUIT BREAKER

1600 AMPERES, 600 VOLTS A-C

Fig. 3A - Type DB-50 Spring Closing Assembly
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QUERCIREING T

Fig. 4 - Series Overcur-
rent Tripping Device with
Long Time and Instan-
taneous Element

peres. The construction, except for the
coils, is similar for all ratings.

The overcurrent t{ripping device can
easily be removed from the breaker and
replaced with another unit of different rating
or of the same rating without affecting the
calibrations.

Installation and Removal

CAUTION: Before removing or installing ‘atrip-
ping device, be sure that the breakertis in the
open position and de-energized. Togremeve an
overcurrent tripping device from ghe breaker, re-
move the four bolts A Figure 3%which hold the
tripping device to the breakef"base’” Before re-
moving the last bolt, hold thedripping device to
prevent it from falling,

To install thé,overcurrent {rip to the
circuit breaker it isymerely necessary to
insert the device intothe pole unit so that
the upper coil terminal makes contact with
the lower part of the moving contact hinge
and the lower coil terminal contacts the
lower bredker stud as shown in Fig,3. The
unit is then bolted in this position by means
of four heéxagon head, steel bolts 2-1/2 inches
long shown at A, Fig. 3. Use only one lock
wagheg under the head of each of the bolts.
Care should be taken to make sure that bolts

Fig. 5 - SeriesyOvercurrent
Tripping®™bDevice Showing the
Assemblyof Calibration Case
to MagneticCircuit.

longexgthan, specified above are not used,
becduse the ends of the bolts may bottom in
coil terminal thereby causing a loose con-
nection,

OVERTRAVEL ADJUSTMENT

CAUTION: Do not attempt to check overtravel
adjustment until the breaker has been completely
disconnected from any normal voltage source.

The trip screw mounted on the trip finger
above the overcurrent tripping device should be
adjusted to get the same amount of overtravel
that occurred when the tripping device was cal-
ibrated for time delay. If a tripping device is re-
moved for any reason, and reinstalled on the
breaker, the overtravel adjustment should be re-
checked. When a new tripping device is installed
the overtravel must be adjusted.

To manually check the overtravel refer
to Fig. 6. The air delaydevice can be made
inoperative by opening the instantaneous
valve (or the short delay valve in the case
of selective type tripping devices). The
valve is opened by lifting the instantaneous
(or short delay) armature. A slot is pro-
vided in the side of the molded case and a
small rod approximately 1/16 diameter can
be entered through the side of the case and
used as a lever to lift the armature. After
the valve is blocked open, the trip plunger

P
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can readily be moved upwardsto ¢éheck the
tripping action, The trip plunges extends
out the top of the tripping device/and has a
neck and head under which a foerkedtool can
be engaged to lift the gripypliinger against
the trip screw. Closefthelbreaker and move
the trip plunger upwardipeing careful tokeep
hands and face clearyof parts which move
when the breakeér trips. Adjust the trip
screw until the $rip /plunger moves it just
far enough to™thip the breaker. Repeated
trials may begnecessary. Trip and close
the breakerybefofe each trial sothat normal
latch flap gwill§always be used. When ad-
justment{ which gives just enough travel of
the tripWba# to trip the breaker, has been
found, add*the standard overtravel which is
one-half turn of the trip screw downward.

Construction

The overcurrent tripping device is air de-
layed with all of its elements completely
adjustable. A typical unit is shown ready
for mounting on a circuit breaker pole unit
in Figure 4.

The tripping device consists of two main
subassemblies namely:

1. The magnetic frame and coil assembly
as shown in Figure 5A.

2, The delay elements assembly as shown
in Figure 5B. The two assemblies are held
together by means of the two white mounting
screws as seen from‘the bottom of the cali~
bration case.

As seen from the sectional view Figure
6, the magnet frame and coil assembly
consists of a yoke, a coil, a stationary and
moving core together with their necessary
insulation,

The delay elements assembly as seen
from the same figure contains an air cham-
ber, a diaphragm, and trip plunger as well
as all the armatures, springs, and valves
to produce the adjustable long delay, short
delay and instantaneous characteristics of
the circuit breaker tripping curve.



Page 16

Time-Current Classification

The overcurrent tripping devices can be
supplied with any combination of the three
tripping elements, namely, long delay, short
delay, and instantaneous elements. The
most popular combinations are listed below:

1. Dual Overcurrent Series Tripping
Device

This unit has an adjustable long delay
and an adjustable instantaneous element,
the characteristic curve of which is shown
in Figure 7.

The calibration for the various elements
are:

(a) Long delay pick-up

Adjustable with calibrated marks at 80-
100-120-140 and 160 percent of coil rat-
ing.

(b) Long delay

Adjustable with two calibrated marks
at 30 and 20 seconds. Calibrated marks
at 20 and 12 seconds or at 60 and 40
seconds may be supplied for, special
applications,

(c) Instantaneous pick-up

Adjustable with two caliBrated marks at
800-1200 percentqor §00-1000 percent.

2. Dual Selective, Overcurrent Series
Tripping Devicegl o Group or Tie
Breakers

A selective device is equipped with an
adjustable long delay and an adjustable short
delay elemient) These two elements com-
bine to%give a typical selective curve as
shown in Figure 8. This unit can be made
selective;with a standard device or another
seléetive device of the same or of a dif-
ferent rating.

The calibration for the various elements
are:

(a) Long delay pick-up

Adjustable with calibrated matrkggat 80-
100-120-140 and 160 perceng, of'coid rat-

ing.

(b) Long delay

Adjustable with two Calibpated marks at
30 and 20 secondsg™@alibrated marks at
20 and 12 secondsior at'60 and 40 seconds
may be suppliedfor&pecial applications.

(c) Short delay pick-up

Adjustableywith calibrated marks at 500~
750 and1000 percent of coil rating.

(d) € Short delay

Adjustable with calibrated marks at 6-
14 and 30 cycles,

d», Instantaneous Trip Only

This device is equipped with an adjustable
instantaneous element only. A typicaltime-
current characteristic for such a device is
shown in Figure 9,

This device is available with an in-
stantaneous pick-up which is adjustable and
has calibrated marks at 80-100-120-140 and
160 percent of coil rating,

OPERATION

1. Dual Overcurrent Series Tripping
Device

An overload or short circuit through
the series coil D, Fig. 10, will cause the
moving core C to be attracted and move
toward the stationary core B, At low cur-
rents, the moving core C will carry the
tripping stem F along with it, and the motion
will be retarded by the diaphragm E. The
rate oftravel of the diaphragm is determined
by the rate at whichair is permittedto enter
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Adjustable Long Delay and
Adjustable Instantaneous Element
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chamber T by the various valves H and K.
When the diaphragm has reached approx-
imately 60 percent of its travel, & quigk
release valve (shown in Fig, 6) ispmechan~-
ically opened. This quick releaSeéyfeature
permits the full force of the magnetto be
used for tripping the breaker affer the
timing cycle is completed ”Ap higher cur-
rents when the attractien between the mov-
ing core C and the gstationa®y core B is
greater than the lodd on the spring inside
of the moving coréy,the mbving core will
compress the spring ‘amndftravel independ-
ently of the tripping stem F. This spring
insures a constant force pattern acting on
the diaphragm,E. The reset valve is shown
as G.

ValveHuigithe long delay valve and it is
permanently open to a calibrated setting.
This setting)which controls the tripping time
can oewehanged by means of dial S, Figure
10, The magnitude of current at which the

long delay will begin to operate is deter-
mined by the long delay pick-up adjusting
knob P, Figure 10. The magnitude of current
at which the instantaneous trip will operate
is determined by the instantaneous pick-up
adjusting knob N, Figure 10.

2. Dual Selective Overcurrent Series
Tripping Device For Group or Tie
Breakers

The operation of the dual selective
tripping device is similar to that of the
dual overcurrent tripping device except
that for this device the following details
are included:

A, A short delay valve J, Fig, 11, con-
trols the size of orifice and consequently
the tripping time in the short circuit re-
gion. This orifice is adjustable by means
of knob R,



B. A quick release valve (shown in Fig.6-
short delay tripping parts) which functions
as described for dual overcurrent tripping
device.

C. Discriminator armature, Fig. 6.
D. Discriminator operating linkage.

The discriminator operating linkage,
Fig. 13 and the discriminator armature,
Fig. 6 are used on the selective overcur-
rent tripping device to make the device be-
have as an instantaneous type tripping de-
vice while the breaker is being closed and
for approximately 0.5 seconds after closing.
During this period, the discriminator arma-
ture is free to lift the quick release valve
and permit instantaneous tripping, if the
current is greater than the discriminator
armature pick-up setting. If the current
does not rise above this value, the breaker
remains closed and the discriminator link-
age assumes a position which makes the
discriminator armature inoperable and xe=
stores the selective tripping featli¥e to/the
tripping device.

3. Instantaneous Trip Only Dewice

The instantaneous trip (only device, in
principle, is the simplest®of the'three. As
seen from TFigure 12, (the ‘adjustable in-
stantaneous trip is merelys@ modification
of the adjustable long delay pick-up of the
dual overcurrenty&eries tripping device.

TIME-CURRENT, CHARACTERISTICS

The time-cursdent curve of this air delayed
devicey has, anwihverse time characteristic
up tofapproximately 600 percent of coil rat-
ing@in #the glong delay range as shown in
Figurea74 Within this range, the moving
core and tripping stem move as a unit,
that is, the magnetic pull has not increased
suffifiently to overcome the loaded spring
inside the moving core. Above 600 percent,
the tripping time is essentially constant
with increase incurrent, Withinthis region,
the magnetic force is sufficient toovercome
the spring inside the moving core at the
outset, thereby subjecting the diaphragm to
the constant force pattern of the spring.
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The tripping time will remaif congtant until
interrupted by the instantaneeus/or short
delay pick-up wherever they occur. Forthe
same reason, the tripping time in the short
delay region remains cordsStant with in-
creasing current for a given setting of the
short delay.

Adjustment of @alibration Settings

CAUTION: . AsVa, safety measure, the breaker
should be disconnected from the circuit before
making afly adjustment.

1. dlong Delay Pick-Up

Theflong delay pick-up canbe adjusted by
means of P, Figure 10, also shownin Figure
Bw) The unit has been calibrated and the
ealibration plate marked at five settings,
namely 80, 100, 120, 140 and 160 percent
of the coil rating. The pick-up was placed
on the 100 percent setting before shipment.
A different setting can be obtained by care-
fully turning the adjusting knob with the
help of a small screwdriver inserted in the
slots for that purpose.

2. Long Delay Calibration

The long delay can be adjusted by means
of the long time adjusting dial S,Figure 10,
also shown in Figure 6. The dial adjustment
is limited to slightly less thanone turn, Two
points have been calibrated at the factory
and are indicated by white marks onthe outer
edge of the dial, The dial has markings from
1 to 10. When the higher-numbered white
mark on the dial coincides with the white
indicator on the front of the lower case,
the tripping time will be the higher long
delay value shown in seconds on the scale
plate. Conversely, whenthe lower-numbered
white mark on the dial coincides with the
white indicator on the front of the lower
case, the tripping time will be the lower
long delay value shown in seconds on the
scale plate. These tripping times are cali-
brated with currents which are 600 percent
of the coil rating applied. The dial settings
are scribed on the scale plate under long
delay dial setting heading.
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3. Instantafi@ous Pick-Up

The instantaneous pick-up canbe adjusted
by means oftknob N, Figure 10, also shown
in Rigdre 6¢ The instantaneous pick-up has
been ealibrated at 8 and 12 times or 5 and
10 times the coil rating at the factory. The
adjusting knob can be turned carefully with
the Help of a small screwdriver inserted
in the slots for that purpose, if a different
setting is desired.

4, Short Delay Pick-Up

The short delay pick-up can be adjusted
by means of knob Q, Fig. 11. The unit has

been calibrated and the calibration plate
marked at 500-750 and 1000 percent of the
coil rating. The pick-up is usually placed
on the 500 percent setting before shipment.
A different setting can be obtained by care-
fully turning the adjusting knob with the help
of a small screwdriver inserted inthe slots
for that purpose.

5. Short Delay Calibration

The short delay can be adjusted by
means of knob R, Fig. 11. The unit has
been calibrated and the calibration plate
marked at 6-14 and 30 cycles., The short
delay is usually placed on the 6 cycle
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setting before shipment., A diffesent setting
can be obtained by carefully turhing the
adjusting knob with the help%efsa small
screwdriver inserted in the sslots for that
purpose.

6. Instantaneous @nlyMPick-Up

The instantaneous ‘pick-up can be ad-
justed by means of knob P, Fig, 12, The
unit has been calibrated and the calibration
plate marked @t 80-100-120-140 and 160 per-
cent of theypcoil rating, The pick-up is
usually placed ‘on the 100 percent setting
before shipment. A different setting canbe
obtaine@h,by, carefully turning the adjusting
knob,with the help of a small screwdriver
in the slots for that purpose.

CONTROL RELAY

The control relay (see Fig. 15) mounts di-
rectly under the auxiliary switch, It is a
single-coil, mechanically-tripped device
with the coil suitable for continuous ener-
gization. The operation sequence is out-
lined in Fig. 2, Page 10, The contacts
should normally last the life of the breaker,
but are replaceable if found necessary.

The relay trip assembly may be checked
for correct operation of the relay and the
relay release arm as follows: (Refer to
Fig. 15.) Disconnect the closing coil leads
from the control circuit wiring.

o,

o,
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of the armature, toutrip the breaker. The
armature should moveWwithout friction, and
should have approximately 1/32-inch over-
travel after tripping,

Final inspection should be made elec-
trically, after™he circuit connections are
complete, assshown in Fig. 2, Page 10,

Maintenance

Remowe all power from the breaker and
repeat” the mechanical inspection given

above, Check for loose bolts and open cir-
cuit in potential coil,

FIELD DISCHARGE SWITCH

The DBF-16 breaker is a two-pole DB-50
breaker having special arc chutes and modi-
fied arcing contacts plus a field discharge
switch mounted on the center pole (Fig. 20),

The field discharge switch is shipped
with the gap setting shown in Fig. 20, for
generator field protection. However, the
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gap setting can be reduced to zero or set
to open after the breaker contacts close, if
desired. An arc chute is always supplied
to interrupt motor starting secondary cur-
rents.

Inspection

Remove the arc chute, close the breaker
manually and check for freedom of motion.
The break distance is adjusted by loosening
the lock nut and turning the sleeve inor out,
Always leave a slight gap at the stop surface.

Maintenance

Remove power from the breaker, clean the
contacts if necessary, check the contact
separation and adjust if necessary. Check
for loose bolts.

AUXILIARY SWITCH

The auxiliary switch mounts on top of the
platform to the left of the operating mech-
anism. (See Fig, 21.) The contacts will
carry 15 amperes continuously or 250 am=
peres for 3 seconds,

TABLE NO. 3
Interrupting Capacity
INTERRUPTING CAPACITY,
IN AMPERES
VOLTS
NON-INDUCTIVE INDUCTIVE
CIRCUIT CIRCUIT
125 V. D-C N} 6.25
250 V. D-C 2 .75
115 V. A-C 75 I5
450 V. A-C 25 5

The switch is a shaft-operated, 4-pole,
rotary type having two "a'" contacts (closed
when the breakerbis closed) and two "b"
contacts (clegsed when the breaker is open).
The rotofweperates through a 90-degree
angle andiswmon-adjustable however, the con-
tacts may be changed from "a" to "b'" or
vice Wéwsa. To change, remove the switch
frogmgthe platform, remove the back cover,
shaft and end bushing, Remove the rotor

and change the contacts as desired. Be surg
to replace the shaft in the original position
relative to one of the unchanged contacts.

Inspection

Remove front cover and maéke “s@ire con-
tacts are touching well before“the“end of
travel.

Maintenance

Check for loose bolts. Replace contacts if
necessary.

ALARM SWITCH ATPACHMENT

The alarm switchymounts above the shunt
trip attachment (see Fig. 22) and will ener-
gize thegalawm circuit on all opening op-
erationg’ excepting those initiated through
the puSh-to-trip button or shunt trip. The
alavmmy switch may be reset manually by
operatingr the push-to-trip button or elec~
trically/ by energizing the shunt trip coil
(when electrical resetting has been pro-
Vided). Manually or electrically closing
breaker also resets alarm switch.

Inspection

Close the breaker manually and trip by
means of push-to-trip button to be sure the
contacts do not ""make'. Repeat the above
procedure except trip by raising the trip
bar and note that the alarm contacts do make
contact.

Maintenance

Clean the alarm contacts when necessary.,
Check for loose bholts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout mounts on the top of
the platform immediately to the left of the
operating mechanism and behind the auxil-
iary switches. (See Fig, 23.) Its function
is to hold the breaker open (trip free) until
the lockout coil is energized. The lockout
coil can be de-energized after closure of the
breaker, if desired.

R

A
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Fig. 22 - Alarm Switch Attachment - ConstructiomDetails

Inspection

Rotate the breaker handle to the closed po-
sition. The lockout should prevent closure
of the breaker by holding the trip bar in the
trip free position. Holding the lockout
armature in the closed position should
permit closure of the breaker. Releasiag
the armature after closure should not trip
the breaker.

Maintenance

The device is non-adjustable. ) Cheek for
open-circuited coil and for loose bolts.

KEY LOCK ATTACHMENT) FOR FIXED
BREAKERS

The key lock mounfs on théyright side of the
operating mecharnigmfframe. (See Fig.24.)
The key can be remowed in the open or
closed position of the breaker.

Inspection

Push the ‘$rip) button and turn key to the
locked péosition. The key is then removable
and theWbreaker is locked in the tripped
positionts Replace key and rotate to the un-
locked, position to free breaker trip button,
Thelkey is also removable in this position.

Maintenance

The" device is non-adjustable. Check for
loose bolts only.

KEY INTERLOCK ATTACHMENT FOR
FIXED BREAKERS

The key interlock mounts on the right side
of the operating mechanism frame. (See
Fig. 24.) When the key interlock attachment
is furnished, the key lock attachment cannot
be supplied. In the keyinterlock attachment
the key cannot be removed unless the
breaker is locked in the tripped position.

Inspection

Push the trip button and turn the key to the
locked position, The key is then removable
and the breaker is locked in the tripped
position. Replace the key and rotate to the
unlocked position to free the breaker trip
button, The key is not removable in this
position.

Maintenance

The device is non-adjustable. Check for
loose screws and nuts only.

A’e“%

R,
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RECTIFIER UNIT FOR A-C ELECTRIC
LOCKOUT ATTACHMENT

When an a-c electric lockout attachment is
required, a rectifier unit is mounted under=
neath the breaker platform under the undef-
voltage device as shown in Fig, 25._gAn
auto-transformer is provided in the unit sé
that the common voltages for 60 cyclesycan
be connected to the appropriate @erminal
on the unit. A terminal block is‘mounted
on the rectifier unit to facilitate“all wiring.

NOTE: For A-C operated breakdrs with the clos-

ing rectifier mounted on the_right,side of the

closing solenoid mechanism, the rectifier unit
required for A-C electric lockout attachment
must be mounted external to the breaker.

Inspection

There are no moving parts. Make certain
a-c incoming leads are connected to proper
terminals,

Maintenance

Check for loose connections.

A5y,
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Fig. 26, Type ““DBL’’ Air Circuit Breaker

DBL-50 BREAKER

The DBL-50 breaker cong§ists, of a standard
DB-50 breaker with4spegial current limit-
ing trigger fuses gnounted on the top studs
(Ref, Fig. 26).

The breaker should be trip free when a
3/16" thick spacer is placed betweenthe end
of the fuse trip button and Micarta lever
"A'"., Adjust trip screw ""C", if necessary,
to secure this condition,
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Recommended Spare Parts for DB50 Air Breaker

STYLE
NAME OF PART NUMBER NUMBER PER NUMBER
(ALWAYS GIVE BREAKER OR BREAKER OR RECOMMENDED
$.0. REFERENCE) REFERENCE DEVICE FOR/BREAKERS
| 2 70 5 6 UP

AUXILIARY SWITCH FIG. 21

4 POLE SWITCH UNIT NO. 187 | OR 2 - | 2

FRONT COVER NO. 186 | - -

CONTACT FINGER 84 1397624 8 - 4 8

CONTACT ROTOR 185 139764 1 4 - 4 8
CONTROL RELAY FIG. I5

OPERATING COIL NO. 166 | - | 2
BLOWOUT COIL & CIRCUIT-DC NO. 161 ! - | 2
MOVING CONTACT-LEFT POLE NO. 153 I - 2 n
MOVING CONTACT-RIGHT POLE NO. 163 I - | 2
STATIONARY CONTACT-LEFT POLE NO. 160 | - 2 4
STATIONARY CONTACT-RIGHT POLE NO. 165 | - I 2
COVER NO. 159 I - - |
POLE UNIT F16.13
STATIONARY ARCING CONTACT NO. 4314 3 3 6 12
STATIONARY MAIN CONTACT NOLR3 13 3 | 3
MOVING ARCING CONTACT N, 301 3 6 12
MOVING MAIN CONTACT NO, 312 6 - 2 4
AUXILIARY MAIN CONTACT NO. 310 12 - 2 Y
ELECTRIC OPERATION
CLOSING COIL F1G. 3 NO. 304 | - | 2
SHUNT TRIPPING COIk FIG. 16 NO. 320 | - | 2
OVERCURRENT DEVIQE
COMPLETE FIG. 6 3 - | 2
RETAINING RINGS
ASSORTMENT 497 A34 6603 | i 2 3
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RECEIVING ¢ INSTALLATION < MAINTENANCE

INSTRUCTIONS

De-ion®

AIR CIRCUIT BREAKERS
Types DB-15, DB-25.and DBF-6

600.Volts A-C
250 Volts D-C

Interrupting Rating

Y

Typeé DB-15 Type DB-25
155000 Amperes 25,000 Amperes

Rating of Series Coils

Type DB-15% Type DB-25

(Amperes) {Amperes)
15, 20, 30, 40, 50, 40, 50, 70, 90, 100, 125,
90, 100, 125, 150, 175, 200, 225, 250,
150, 175, 200, 225 300, 350, 400, 500, 600

WESTINGHOUSE ELECTRIC CORPORATION

SWITCHGEAR APPARATUS DEPARTMENTS

EAST PITTSBURGH PLANT . EAST PITTSBURGH, PA.
SUPERSEDES 1.B. 33-850-1 & 2C SEPTEMBER, 1963

(Rep. 6-64) Printed in U.S.A.
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1.B. 33-850-1& 2D
“DB"” AIR CIRCUIT BREAKERS

Westinghouse
TYPE “DB’’ AIR CIRCUIT -BREAKER

Type “"DB'’ air circuit breaker is designed to give continuous and reliable
service as the protective link betweengthe power’source and associated pro-
ductive equipment. This breaker is builtito operate with a minimum of main-
tenance, while at the same time its simplified construction permits maximum
accessibility for inspection and adjustment'when required. The ease with which
attachments may be added or removed, is an outstanding feature of the “'‘DB"
design.

For the greatest measuremof safety/to operating personnel and also to min-
imize maintenance requiréments, the'’breaker should be mounted in an enclosure
suitable to local operating,conditions. A selection of standard enclosures is
available for various applications.

Important: Tolassure proper functioning, inspect each breaker at reg-
ular intervalsiin accordance with a systematic maintenance schedule.
The freguency and character of the inspections will for the most part
be determined by the severity of the duty performed. The minimum
requirements, however, should consist of a light monthly inspection,
withfa¢horough inspection semi-annually. Occasional checks on cali-
bration as well as on coordination and freedom of all moving parts,
must be included in the maintenance schedule. Consult Westinghouse
engineering and service personnel for recommendations pertaining to
special operating or maintenance conditions.
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PART ONE

1.B. 33-850-1 & 2D
“pB” AIR CIRCUIT BREAKERS

RECEIVING, HANDLING AND STORING

Type “'DB" air circuit breakers, with all attach-
ments mounted in place, are shipped in wooden
crates or cardboard containers.

Important: To avoid damage to the break-
ers, do not use hooks in handling.

Net weights of Types DB-15 and DB-25 fixed
breakers are given in Table No. 1 below. Add 15
Ibs. for drawout breakers. Add 100 lbs. for en-
closures on page 11.

Table No. 1. NET WEIGHTS

DB-15 DB-25
TYPE
2-Pole 3-Pole 2-Pole 3-Pole
Manual 60 lbs. 70 lbs. 80 lbs. 90 lbs.
Electric 75 1bs. 851bs. | 100 lbs, | 110 lbs.

Immediately upon receipt, examine the shipment
for any loss or damage incurred during transit. It
injury or rough handling is evident, filefa damage
claim at once with the transportation gompany and
notify the nearest Westinghouse Sales Office.

When unpacking, be sure that no loose parts are
missing or left in the packing matérially Report all
shortages at once. Blow out any ‘dist or particles
of packing material that may lave accumulated on
the circuit breaker parts. “Remeove tape from top of
arc chutes.

INSPECTION

The “DB'’ breakér assembly consists of a coor-
dinated group of subtassemblies mounted on a steel
supporting pangl. (See Fig. 1). The complete break-
er assembly, is tofbe mounted with the steel panel
in a verfical ‘position. All inspections for proper
operation siould, therefore, be made with the break-
er in thisfposition. Final inspection should prefer-
ably be made with the breaker in its permanent
mounting.

Inspect the breaker as follows:

1. Raise and lower the trip bar by hand to make
sure that it does not bind.

2. Rotate the manual operating handle slowly in
a clockwise direction to move the contacts toward
the closed position.

a. Observe whether all parts are in proper
alignment and move freely.

"b. Make certain thatghe studs have not been
forced out of alignmenit.

¢. Be sure that'the contacts are clean and
properly aligned. For a description of contact align-
ment, refer to “'Céntacts’, page 12.

3. If the contaets.are in alignment and all parts
move freely, continue the clockwise rotation until
the breaker is latched.

4. Opérate’ the push to trip button to open the
confaets.

a. The toggle linkage should collapse and the
méying contact assembly move freely to the full
open position. This should be followed immediate-
ly by complete resetting of the links in the toggle
mechanism as the handle is returned to the open
position.

b. The links must always be free to move
without friction or binding.

5. Check the attachments for operation in accord-
ance with the appropriate instructions as given
under “Maintenance’’, Part Three of this book.

6. The latchplate felt and roller lever of the oper-
ating mechanism should be lubricated approxi-
mately every 10,000 operations. Molybdenum disul-
fide mixed with oil (Westinghouse M8577-11) is
recommended.

STORING

I circuit breakers are not to be installed in their
permanent location at once, they should be care-
fully inspected for loose or damaged parts and then
stored in a clean dry place in an upright position
to avoid damage to the circuit breaker parts. A
covering of paper will prevent dust from settling on
the circuit breaker parts and is preferred to packing
or other materials that are apt to absorb moisture,

Breakers in non-ventilated enclosures should have
the cover opened or removed.



PART TWO

INSTALLATION

Type "DB" circuit breakers are furnished as com-
plete unit assemblies and the installation consists
of: (1) bolting them to the supporting framework
or structure; (2) connecting the current-carrying
cables or bus bars; and (3) completing any second-
ary control wiring that may be necessary.

Caution: During installation, the circuit
breaker should be in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
switchboard where the installation is being
made.

Mounting dimensions and details of front enclo-
sure cutouts are shown in Figs. 2, 3 and 4.

To prevent distortion of the breaker panel, the
supporting structure should be checked for align-
ment.

CONNECTIONS

Typical circuit breaker wiring diagrams ‘are
shown in Fig. 8. The connecting cables or bils bars
should have adequate current-carrying capacity,
otherwise, heat will be conducted to the, cirCuit
breaker resulting in possible excessivettemperature
rise. Connecting cables or bus bar§.mustybe sup-
ported so that the circuit breaker studstwill not be
subjected to unnecessary stresses.

The circuit breaker studsgand  all connections
should be clean, smooth, andffree from burrs to
assure full contact aréa. “They*should be firmly
clamped or bolted in place t& prevent excessive
heating.

ENCLOSURES

The terminals an@ breaker arrangement are
shown in Fig.'2. The same arrangement is used for

all other enclosures except subway/and explosion-
proof. The mounting dimensions differ for these and
should be obtained from the appropriate outline
drawing.

The following procediire applies to all enclosures:

1. Connect the efitrance ¢ables first. Whenever
possible, the power’cables should be connected to
the top terminals to, remiove voltage from the over-
current attachments when the breaker is open. Tin
the ends offthe™eable to prevent the formation of
copper oxide. Tighten the clamp bolt securely and
lock witli'thellogk nut.

2/ Control wires should run along the left side
of thefenclosure below the rail. Connect to the
terminalfblock or auxiliary switch by running be-
tween the breaker platform and the rail in front of
the wheel, after the breaker is bolted in place. When
removing the breaker, disconnect the control wiring
from the terminal block or auxiliary switch and lay
in the bottom of the enclosure, out of the way of the
breaker.

3. Roll the breaker into the enclosure until the
finger clusters touch the cable bayonets, then use
the two levering in handles to pry the breaker
against the breaker stop bracket and bolt in place.
Use the reverse sequence in removing the breaker.
The rail extensions must be removed from the rails
when levering the breaker in and out.

4. Always trip the breaker before removing it
to avoid interrupting current on the cable bayonets.
As a salety measure, a trip bar extension strikes a
leat spring on the enclosure rail to open the breaker
while levering out.

The breaker is in the test position when the front
wheels drop into the rail notches.
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PART THREE

MAINTENANCE

POLE UNIT

Each pole unit is mounted on a separate molded
base through which the breaker studs pass. (See
Fig. 5). The molded bases are attached to the steel
mounting panel and provide insulation for the break-
er studs.

The upper stud and contact are attached to the
molded base by one bolt. The moving contact is
pivoted on the molded base and attached to the
cross bar through insulating links. The series coil
and lower stud are fastened to the molded base by
three bolis.

Contacts. (See Fig. 5). The DB-25 arcing con-
tacts should touch first on closing, open last on
opening, and have approximately a 34,-inch gap
when the breaker is completely closed. This gap
is adjusted by removing the cross bar and screwing
the insulating link in or out on the stud. Be sure to
tighten the lock nuts after each adjustment.

The DB-15 contacts are adjusted to obtain 34, to
lg inch gap between the armature plate and the
steel link. As the contacts burn away it will be
necessary to adjust as described above forthe DB-25.

Do not over-adjust as this will cause thé opening
spring to compress to the solid positionaand thus
increase the closing effort. Chegk¥or over-adjust-
ment by manually pulling the mQyving contact away
from the stationary contact, with the $reaker in the
closed position. It should be possible to obtain at
least 4s-inch gap between contacts.

Maintenance of Contacts. Rough or high
spots should be removed ‘with a file or sandpaper.
To replace the arcing/ceéntacts, open the breaker,
remove the aré chutes and then the stationary arc-
ing contacts. Close, the breaker and remove the
moving aréingy,contacts. The new contacts can then
be added in the reverse order.

CautionAll power should be removed when
changing, maintaining or adjusting contacts.

Table No. 2. CLOSING SOLENOID CONTROL VOLTAGES, TRIPPING CURRENTS,
CLOSING CURRENTS AND FUSE RATINGS

RECOMMENDED
BREAKER CLOSING NOMINAL CLOSING TRIPPING FUSE RATING AMPERE FUSE
TYPE BUADEN CoNTROL AMPERES AMPERES STYLE NUMBER
Standard NEC Time Lag
12 D-C S 18 I T R
125 D-C 225 2 10 120A823H04
250 D-C 85 1 6 L 120A823H03
DB-15 All 230 A.C 30 5 . 2.5 120A864G17
460 A.C 18 2 N 2.0 120A865G15
575 A.C 12 3 1.6 120A865G13
24 D.C . 9.5 A
128 D.C 23 2 10 120A823H04 |
250.0.C 10 1 6 120A823H03
Std. 230 A:C 35 5 8 120A864G27
460%.-C 15 2 2 120A865G15
P 575 A-C 12 3 1.6 120A865G 13
DB.25 -
48D.C . 5 L
125 D-C 34 2 20 . 120A823G06
250 D-C 15 1 6 . 120A823H03
High 230 A-C 49 5 8 120A864G27
460 A.C 24 2 2.25 120A865G 16
575 A-C 20 3 2.25 120A865G16

* NOTE: For A-C'closing use 3-kva source or larger.

& Stardard close coils used when overcurrent tripping devices have instantaneous trip.
Special close coils used when overcurrent tripping devices have short delay feature.

12
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MAINTENANCE

1.B. 33-850-1 &.2D

“pB” AIR CIRCUIT BREAKERS
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MAINTENANCE

OPERATING MECHANISM

The operating mechanism (see Fig. 5) is non-
adjustable and consists of a series of steel links de-
signed to secure low closing and tripping forces.
To check for friction, raise the trip bar and slowly
rotate the manual operating handle in close and
trip direction. The linkage should follow the handle
without sticking.

The tripping load should not exceed 38 ounces
measured at the trip bar,

CLOSING SPRING ASSEMBLY

The closing spring assembly is shown in the
breaker closed position in Fig. 5. Assuming the
breaker is in the open position, the following closing
sequence applies:

Rotating the closing handle clockwise raises the
lift link and lower spring guide to compress the
closing spring. Near the end of the closing stroke
the top end of the lift link strikes the first toggle
lever to start the breaker closing. As the breaker
closes the push rod raises the foggle link and push
link out of toggle which permits the closing spring
to complete the breaker closing.

Slow emergency operation to check the contact
sequence can be obtained by exerting a slight
closing pressure on the closing handle and simul-
taneously pushing forward on the breaker crossg
bar to start the breaker closing.

Maintenance. Oil the pins and slides every
10,000 operations.

CLOSING SOLENOID
The closing solenoid (see Fig. 5) is non-adjustable.
It is designed for intermittent duty only.. “Chedlkfor
loose bolts. :
The minimum permissible control¥oltages at the
terminal of the closing coil, and thewelosing currents
atnominal voltage are listed in Table No' 2 on page12.

OVERCURRENT TRIPPING DEVICE

The overcurrent tripping, devices of the various
ampere ratings are of the sameigeneral construction
and size. They cafitbe@ppliéd to the DB-15 circuit
breaker in ratings of 16)to225 amperes and to the
DB-25 circuit breaker in ratings of 40 to 600
amperes.

The overcurrent tripping device can easily be
removed from the breaker and replaced with another
unit of different)rating without affecting the cali-
bration¢

The,overcurrent tripping device, normally fur-
nished\or“each pole of the circuit breaker, is de-

J4

FIG46. Overcurrent Tripping Device—Location

sigied’ for service on motor or general purpose
feeder circuits or for service on systems where
selective overcurrent tripping is desired. Figures
7A and 7B shows time-current characteristics of
DB-15 and DB-25, circuit breakers equipped with
typical overcurrent tripping devices, for selective
ripping.

Construction. The overcurrent tripping device
is of the air delayed type with all elements adjust-
able. The adjustment knobs or parts likely to be
touched while making adjustments of time or pickup
current are electrically insulated. Fig. 6A shows
a typical overcurrent tripping device ready for
mounting on a breaker pole unit.

Loosening or removal of the reset valve requires
recalibration of the long delay scale.

Installation and Removal. To install an over-
current tripping device, first make sure the lower
end of the flexible conductor is in the recessed
pocket of the molded base directly above the lower
breaker stud. Then place the trip unit so that the
top terminal of the tripping device is over the
flexible conductor and the lower tripping device
terminal is over the lower breaker stud. Insert the
three bolts into the rear of the base and thread
them tightly into the terminals and molded base of
the tripping device. The mounting bolt sizes are
shown in Table No. 3.
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MAINTENANCE 1.B. 33-850-1 82D
“pB” AIR CIRCUIT BREAKERS

Table No. 3. MOUNTING BOLT SIZES used, otherwise, the ends of the bolts gnayjjam
against the coil and short circuit some of'the turns.

BOLT DB-15 DB-25
To adjust the trip nut for proper {fripping, first
Thread Length Thread Length insert ]1 1 tpl wpr p OPI/ di pp! tg' r;
Top 1513 x 1047 1513 x 214" insert valve lever too or a Yie diameéter rod,

in the long delay calibration bracket (left slot) and
raise the valve lever to its maximum position. This
removes all of the time delay and permits the arma-
ture to operate easily. THengmsert the push rod

Use one lock washer only, under the head of “A'" Fig. 6A in the “top ‘slot jof the calibration
each of these bolts. Care should be taken to make  bracket and push the armature solidly against the
sure that bolts longer than called for above are not  yoke; close the breaker/and adjust the trip nut to

Center 1%-13x 1”7 146-13 x 134"
Bottom 3-16x 17 3%-16 x 133"
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FIG. 7C. Schematic Diagrasm—Dual Overcurrent Series Tripping Device DB-15 and DB-25 Lioad Circuit Breakers
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FIG. 7D. Schematic Diagram—Dual Selective Overcurrent Series Tripping Device DB-15 and DB-25 Group

or Tie Circuit Breakers
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barely trip the breaker. Several trials may be
necessary. Next turn the trip nut upwards three
quarters turn to provide overtravel. This completes
the adjustment as the trip nut is self locking. Special
wrench S# 1809539 is recommended for adjusting
the trip nut on the center pole.

To remove an overcurrent tripping device from
the breaker, remove the three bolts, which hold the
tripping device to the breaker base. Before re-
moving the last bolt, hold the tripping device to
prevent it from falling.

BOTTOM ASSEMBLY

The bottom assembly can be removed for repair
or replacement without removing the complete over-
current by removing the four corner 3/16” screws
from the bottom of the overcurrent. The scaleplate
is applicable to its own bottom assembly and should
always be tied to it.

When replacing the bottom assembly make sure
that the bronze armature hinge pin bushings have
their flanges captive on the inside of the yoke sidé
plates.

Operation

1—Dual Overcurrent Tripping Device forLioad
Breakers, Fig. 7C

Overload currents above the setting of the long
delay pick-up adjustment (M) férces thé armature
(B) and the trip saddle (H)stowards the trip bar of
the circuit breaker. This upward movement of the
armature (B) and diaphragm (E) reduces the pres-
sure in chamber (G) causinglair to be sucked in
through the timing valve (I)¢ The rate of travel
of the trip saddle (H) is determined by the rate at
which air is permittedutd” enter chamber (G) by
valve (I). The réset’vélve (J) allows quick reset of
the parts afterithelbreaker has been tripped.

Shortfcirciit currents above the setting of the
instantaneofts el¢ment as determined by adjustment
(N) causes‘thée’ secondary armature (D) to be at-
tracted to the main armature (B). The upward
movement of secondary armature (D) moves valve
(D) to wide open position, which removes restraint
onithe movement of armature (B). The main arma-
fute )(B) and trip saddle (H) move instantly to trip
the breaker.

2—Dual Selective Overcurrent Tripping Device
for Group and Tie Breakers, Fig. 7D

“DB” AIR CIRCUIT BREAKERS

The operation of this selective device isfthe same
as the dual overcurrent tripping device,, except,
that in this case, the long delay and instantaneous
valve (I) in Figure 7C is replaced witha long delay
and short delay valve (I) Figure 7D, which operates
the same, except, when valve (I) Figure 7D is
forced down by the secondary armature on fault cur-
rents it controls the size of orifice o give the trip-
ping time required in the fault current short delay
region.

Adjustment of Settings

Caution: As aysafety measure, the breaker
should be disconnected from the circuit before
making anyladjustment.

By tdurningpthe adjustment knobs K-M-N Fig. 7C
andK-L-M-N' Fig. 7D, the settings of the various
timeW\and, pick-up elements can be changed. A
clockwise movement of any one of the knobs will
inerease the setting and a counterclockwise move-
ment'will decrease the setting.

REPLACING OVERCURRENT DEVICES

Instruction for Replacing Sealed Oil Overcurrent
Devices by Air Overcurrent Devices. Paragraphs 1
and 4 only are required for breakers shipped after
March 1, 1954.

1. Remove the sealed oil overcurrent and discard
the mounting bolts. The proper bolts for the in-
sulated overcurrent are given in Table % 3.

2. Remove the lower studs and redrill the over-
current bolt holes to 2!42” (the bushing on the
lower coil terminal must fit inside this hole). Re-
place when redrilled.

3. Loosen the three bolts holding the left and
center pole units to the panel and remove and
discard the present barriers (3P. breakers only).
Install the new barriers. The new barriers are not
symmetrical and consequently they cannot both be
slipped under the center pole unit as was the case
with the existing barriers. The DB-25 barriers
S% 1736180 should be assembled with bumper
blocks downwazrds; this requires one barrier to be
slipped under the left pole unit and the other under
the center pole unit. The DB-15 barriers S# 1736179
should be assembled with the beveled corners up-
wards, by following the above procedure.
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OPERATING GO
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FIC. 9. Control Relay—Location, Adjustment, and Construction Details

4. Remove the operating mechanism from the
platform and (a) remove and discard the molded
trip fingéts from the trip bar; (b) remove and dis-
card the brass counterbalance from the bottom of
the trip lever. Remount the operating mechanism.

5. If the breaker is equipped with a shunt trip at-
tachment, remove and discard the trip lever from the
shunt trip and replace with trip lever S¥1736189.

6. If the breaker is equipped with an electric lock-
out attachment remove and discard the e thick
Micarta angle screwed to the electric lockout lift-
ing plate. Insulation is not required with the in-
sulated overcurrent device.

7. Loosen the control relay and solenoid mount-
ing bolts on DB-15 breakers (if supplied) and tilt
forwards slightly to permit easy installation of the
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FIG. 10. Shunt Trip Attachment—Location and Construction Details

new overcurrents, Tighten all bolts after mounting
the overcurrent device.

CONTROL RELAY

The control relay mounts directly undér,thevaux-
iliary switch (see Fig. 9). It is a single-coil, mechan-
ically-tripped device with the coil ‘&ditable for con-
tinuous energization. The operation“seguence is
outlined in Fig. 8, page 22. The contacts should
normally last the life of the breake#pbut are replace-
able if found necessary.

Check for correct adjustmeént by energizing the
relay coil with the breaker‘in the closed position.
It the relay contacts touch momentarily, and draw
an arc, bend the reledse arm upward with a pair
of pliers. After bending, make sure the vertical
portion of the release arm does not rub either the
relay mold or the solenoid frame.

SHUNT TRIP ATTACHMENT

The ¢shunt\trip mounts on top of the platform
immediately to the right of the operating mecha-
nism.\(See Fig. 10).

24

It is non-adjustable and is intended for intermit-
tent duty only. The shunt trip circuit must always
be opened by an auxiliary switch contact. Tripping
currents are tabulated in Table No. 2, page 12.

Inspection. With the breaker in the open po-
sition, manually push the moving core against the
stationary core and rotate the breaker handle to the
closed position. The breaker should be trip free.

The trip lever of the shunt trip should have ap-
proximately a !je-inch clearance to the trip bar.

Maintenance. Check for loose bolts and faulty
coils.

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the plat-
form, to the right of the shunt trip. (See Fig. 11).
Its tunction is to trip the breaker when the voltage
falls to between 30 to 60 percent of normal. Turn
the reset lever screw to secure approximately 14
oz. push out force on the moving core when the
latch releases.

The moving core is normally held magnetically
against the stationary core to hold the Micarta rod
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LOCATION
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e FIG. 11. Undervoltage Trip Attachment—Location and Construction Details
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FIG. 12. Undervoltage Time Delay
Attachment—Location

and consequently the reset lever, in the reset posi-
tion. When the coil voltage is reduced sufficiently,
the reset lever spring overcomes the magnetic at-
traction of the cores and rotates the reset lever
clockwise. As the reset lever rotates, it carries with
it the latch pin which rotates relative to the latch
until the latch is released. When the latch releases,
the trip spring rotates the trip lever counterclock-
wise to trip the breaker. The linkage i§ reset by the
cross bar as the breaker opens.“Eig.“1l shows the
cross bar in the open position of the breaker.

The self-locking screw in the moving core is set
at the factory and should not require adjustment.
It is used to secure latch release, when the moving
core is 72 outside the framey(Change to 544” when
a time delay is used).

Always connect the'eoil to the line side of the
breaker unless thefattachment is equipped with a
time delay device.\ In thi§ case, the time delay will
delay the tripping ofuthe breaker long enough to
permit energization%f the undervoltage coil from
the load side. DPownot use an auxiliary switch contact
in the underveltage circuit.

The (trip lever of the undervoltage should have
approximately Yieé inch clearance to the trip bar
when the breaker is half way closed.

e —

NEEDLE VALVE
LOCKNUT ADJUSTMENT SCREW

SPRING

FIG. 12A. Undervoltage Time Delay Attachment—Construction Details
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UNDERVOLTAGE TIME DELAY
ATTACHMENT

The undervoltage air dashpot timedelay attach-
ment mounts on the front of the undervoltage trip,
replacing the moving core cover. (See"TFig. 12).
The needle valve screw in the top regulates the
opening through which the air is forced and con-
sequently the time delay. (See Fig. 12A). The
attachment does not have a quick reset feature and
therefore approximatelytene minute should be al-
lowed between operations te, permit complete re-
setting. It is set to trip within 4 to 7 seconds.

Inspection. Hold the/trip bar down and close
the breaker manually}, Release the trip bar slowly,
allowing the undervoltage trip spring to raise the
trip bar and f#rip‘the breaker.

Maintenance. Check for loose bolts and faulty
coils.

REVERSE _CURRENT TRIP ATTACHMENT
FOR 2 P. D-C. BREAKER

This\attachment mounts directly on the center
molded pole unit base, in the space ordinarily oc-
FIG. 13. Reverse Current Trip cupied by the _overcurrent .attachment. (See Figs. 13

Attachment—Location and 13A). It is used to trip the breaker when the
direction of current flow in that pole is reversed.
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s FIG. 13A. Reverse Current Trip Attachment—Construction Details
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FIG. 14. Field Discharge Switch—Location and Construction Details
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When the series coil current is flowing in the for-
ward direction, armature movement is prevented by
a stop. When the series coil current is reversed,
the armature rotates in the opposite direction to
trip the breaker. Calibration adjustment covers 5
to 25 percent reverse current, based on normal
current rating.

After tripping, the reverse current armature is
reset by opening the potential coil circuit. For this
purpose an “a’’ contact of the breaker auxiliary
switch should be connected in series with the poten-

tial coil.

ga¥E

\\\\D,- |0

ﬂ m!
vy

FIG. 15. Auxiliary,8witch—Location

“DB” AIR CIRCUIT BREAKERS

Inspection. Close the breaker manually, ‘and
push backward on the spring stud located,on the
bottom of the armature, to trip the brgaker. “The
armature should move without friction, 'and should
have approximately '4.-inch overtravel after trip-
ping.

Final inspection should be made electrically, after
the circuit connections are gomplete as shown in
Fig. 8, page 22.

Maintenance. RemoveWall power from the
breaker and repeat the mechanical inspection given
above. Check for loose bolts and open circuit in
potential coil.

DBF-6 FIELD DISCHARGE SWITCH

The field/ discharge switch is ordinarily used
with{aytwo-pole breaker, and mounts on the center
moulded¥pole unit base. (See Fig. 14). The switch
istshipped with the gap setting shown in Fig. 14,
for%generator field protection. However, the gap
setting¥can be reduced to zero or set to open after
the Breaker contacts close, if desired. An arc chute
is,always supplied to interrupt motor starting second-
ary currents.

Inspection. Remove the arc chute, close the
breaker manually and check for freedom of motion.
The break distance is adjusted by loosening the lock
nut and turning the sleeve in or out. Always leave
a slight gap at the stop surface.

Maintenance. Remove power from the break-
er, clean the contacts if necessary, check the contact
separation and adjust if necessary. Check for loose

bolts.

REAR INSULATION JROTORS
1'83

CENTER INSULATION ROTORS
END BUSHING
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189

182
; 181 /
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.
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185

FINGER SPRINGS
188

FRONT COVER

186 ;::;\

FIG. 15A. Auxiliary Switch—Construction Details
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AUXILIARY SWITCH

The auxiliary switch mounts on top of the plat-
form to the left of the operating mechanism. (See
Figs. 15 and 15A). The contacts will carry 15 am-
peres continuously or 250 amperes for 3 seconds.

The switch is a shaft-operated, 4-pole, rotary type

having two “'a’’ contacts (closed when the breaker

Table No. 4. INTERRUPTING CAPACITY,

INTERRUPTING CAPACITY {IN AMPERES
VOLTS
Non-Inductive Circult Inductive Clreult
125V, D-C 11 6.25
250V, D-C 2 1.75
115V, AC 75 18
450V, A-C 25 5

0 0
o/l @ °
Q 0 \
0Pt
% WESTING =3 ~
re
5t
CLOSE
o}
=)
Q
N

F1G. 16. Alarm Switch Attachment—Location

is closed) and two b’ contaci§(closed when the
breaker is open). The rotor operates through a
60-degree angle and is nom-adjustable, however,
the contacts may be changed from “a’’ to “‘b’’ or
vice versa. To change, zemove the switch from the
platform, remove thel backycover, shaft and end
bushing. Remove the retor and change the contacts
as desired. Be sufe toyreplace the shaft in the orig-
inal positiondelative to one of the unchanged con-
tacts.

Inspéction. \Remove the front cover and make
sure the contacts are touching well before the end
of travel.

Maintenance. Check for loose bolts. Replace
contaets ibnecessary.

ALARM SWITCH ATTACHMENT

The alarm switch mounts above the shunt trip
attachment (see Figs. 16 and 16A) and will energize
the alarm circuit on all opening operations except-
ing those initiated through the breaker trip button or
shunt trip. The alarm switch may be reset manually

|

SWITCH

RESET PLATE

RESET CASTING

FIG. 16A. Alarm Switch Attachment—Construction Details

30



1.B. 33-850-1 & 2D

MAINTENANCE
“DB” AIR CIRCUIT BREAKERS

LOCATION

T\

TR -l F—-—
' t I |
ADJUST SCREW TO SECURE ‘
1/32 TO i/16 CLEARANCE TO

TRIP BAR WHEN COIL IS
ENERGIZED

CROSS BAR
HOLD-IN LINK
ADJUSTING SCREW

LOCK NUT !—::———_Tl[_

ADJUST SELF-LOCKING
SCREW TO SECURE 1/32

TO 1/16 CLEARANCE AT
TRiP BAR

THIS POINT \ w‘}\"/
A \
&1
) \T =\ To—
‘- - —:—'_;F‘—'%\ 414 LIFTING BRACKET += i
! !

A
<

P}

T
i
1

1

]
' , | 5
. i :
O; - TN —ba
o
LEVER y Y N ) [
J

’

1
~——LIFTING PLATE R L
5 r !
|

g
A

.
T_T
===

il
A
=3

./
i
]
STATAONARY £ !
CORE L e NN
30 B |
\- ]
colL U ! T~
FRAME H H :‘; I -+
| ¢ ! [
MOVING GORE

OVERCURRENT TRIP

DETAILS

FIG. 17. Electric Liockout Attachment—Location and Construction Details

31



MAINTENANCE

PUSH TO LEVER

TRIP LEVER\[ f

1/4-20 TAP (2)
ON ASSEMBLY

TEN}
4

BRACKET

R -
—+

LOCATION

DETAILS ) ﬂ

FIG. 18. Key Interlock Attachment—Locatiomjghd Construction Details

by operating the push to trip button or electrically
by energizing the shunt trip coil (when electrical
resetting has been provided).

Inspection. Close the breaker manually and
trip by the trip button to be sure the alarm contacts
do not “'make’’. Repeat the above procedure except
trip by raising the trip bar and note that the alarm
contacts do make contact.

Maintenance. Clean the alarm conta¢ts when
necessary. Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout mounts onithe underside of
the platform directly below the™indetvoltage trip
attachment. (See Fig. 17). Iis\function is to hold
the breaker open (trip free)muntil*the lockout coil

is enérgized. The lockout coil can be de-energized
afteficlosure of the breaker, if desired.

Inspection. Rotate the breaker handle to the
closed position. The lockout should prevent closure
of the breaker by holding the trip bar in the trip-
free position. Pushing downward on the lifting
plate should permit closure of the breaker. Re-
leasing the lifting plate after closure should not trip
the breaker.

Maintenance. The lifting bracket can be moved
vertically on the lifting plate by the adjusting screw.
This adjustment is made to obtain approximately
l4z2-inch clearance between the lifting bracket and
the bottom of the trip bar, with the lockout coil
energized. Check for open-circuited coil; also check
for loose bolts and nuts.

CASE FRONT COVER BACK
~
( - \: — N e COVER
|
)\ ) ~
‘ N
N
N
WESTING \
N
DR D) - \
] N
) ji : 777777 N\
7 BACK
FRONT TERMINALS TERMINALS

FIG. 19. Terminal Block Attachment—Construction Details
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KEY INTERLOCK ATTACHMENT

The key interlock mounts on the right side of
the operating mechanism frame. (See Fig. 18). The
key cannot be removed unless the breaker is locked
in the tripped position.

Inspection. Push the trip button and turn the
key to the locked position. The key is then removable
and the breaker is locked in the tripped position.
Replace the key, and rotate to the unlocked position
to free the trip button.

Maintenance. The device is non-adjustable.
Check for loose bolts only.

TERMINAL BLOCK

The eight point terminal block mounts on top
of the auxiliary switch (see Fig. 19).

“pB” AIR CIRCUIT BREAKERS

All internal wiring is connected to the back
terminals, leaving the front terminals for thescus-
tomer's wiring. The left side of the front Gover is
open to permit entrance of the customesr’s wires

from the left side of the breaker.

Maintenance. Check for loose screws.

DBL-25_BREAKER
The DBL-25 breaker ¢onsists of a standard DB-25

breaker with specialycurrént limiting trigger tuses
mounted on the top studs (Ref. Fig. 20).

The breakér should be trip free when a 3/16”
thick spacer'is, placed between the end of the tuse
trip buttor”and Micarta lever “"A”. Adjust trip screw
“C, if necessary, to secure this condition,
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FIG. 20. Type ‘‘DBL” Air Circuit Breaker
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Recommended Spare Parts for DB-15 and DB-25 Air Breakers

NlI’ﬂMBEPr
STYLE RECOMMENDED
avs GNAME OF pART ) NUMBER NUMBER PER
(Always Give Breaker S. 0. Reference
REFERENCE DEVICE For Breakers
2t05 6 up
AUXILIARY SWITCH..................... Fig. 15A
4 Pole Switch Unit.................... No. 187 lor2 1 2
FrontCover.......................... No. 186 1 o 1
Contact Finger..................184 1397 624 8 4 8
Contact Rotor...................185 1397 641 4 4 8
CONTROLRELAY........................ Fig. 9
Operating Coil . ...................... No. 166 1 1 2
Blowout Coil & Circuit—D.C........ ... No. 161 1 1 2
Moving Contact—Left Pole............. No. 153 1 2 4
Moving Contact—Right Pole........... No. 163 1 1 2
Stationary Contact—Left Pole.......... No. 160 1 2 4
Stationary Contact—Right Pole.... .. ... No. 165 1 1 2
Cover......oooiiiiii No. 159 1 1
POLEUNIT. ................. ... ... Fig. 5
Stationary Arcing Contact............. No. 219 3 6 12
Stationary Main Contact............... No. 222 3 1 3
Moving Arcing Contact. ... ........... No. 221 3 6 12
Moving Main Contact. ................ No. 210 3 1 3
Opening Spring...................... No. 225 3 1 3
ELECTRIC OPERATION
ClosingCoil ......................... Fig. 5 No. 216 1 1 2
Shunt Tripping Coil................... Fig. 10 N6.,300 1 1 2
OVERCURRENTDEVICE.. . ... ............ Fig. 6A
Bottom Assembly with Calibrated
Scaleplate......................... No. 141 3 2 4
RETAINING RINGS—ASSORTMENT
DB-15.. .. 497A346G01 1 2 3
DB-25. .. 49ZAB846G02 1 2 3
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Westinghouse
TYPE “DB”’ AIR CIRCUIT BREAKER

Type “"DB" air circtit breaker is designed to give
continuous and #eliable service as the protective
link between the power source and associated pro-
ductive equipment.,This breaker is built to operate
with a minimum of maintenance, while at the same

time its simplified construction permits maximum
accessibility ofyinspection and adjustment when
requirédnThe‘ease with which attachments may be
added or'removed is an outstanding feature of the
“DB'/design!

FEor the'greatest measure of safety to operating
personnel and also to minimize maintenance re-
quiréments, the breaker should be mounted in an
enclosure suitable to local operating conditions. A
selection of standard enclosures is available for
various applications.

Important: To assure proper functioning,
inspect each breaker at regular intervals in
accordance with a systematic maintenance
schedule. The frequency and character of the
inspections will for the most part be deter-
mined by the severity of the duty performed.
The minimum requirements, however, should
consist of a light monthly inspection, with a
thorough inspection semi-annually. Occasion-
al checks on calibration as well as on coordina-
tion and freedom of all moving parts, must be
included in the maintenance schedule. Con-
sult Westinghouse engineering and service
personnel for recommendations pertaining to
special operating or maintenance conditions.
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FIG. 1. Type “DB" Air Circuit Breaker—Exploded View



PART ONE

RECEIVING, HANDLING AND STORING

Type "DB' air circuit breakers, with all attach-
ments mounted in place, are shipped in wooden
crates or cardboard containers.

Important: To avoid damage to the break-
ers, do not use hooks in handling.

Net weights of Types DB-15 and DB-25 fixed
breakers are given in Table No. 1 below. Add 15
lbs. for drawout breakers. Add 100 lbs. for en-
closures on page 11. Add 25 lbs. for DBL.

Table No. 1. NET WEIGHTS

DB-15 DB-25
TYPE :
2-Pole 3-Pole 2-Pole 3-Pole
Manual 60 lbs. | 70 lbs. 801bs. | 90 lbs.
Electric 751bs. | 851bs. | 100 1bs. | 110 Ibs.

Immediately upon receipt, examine the shipment
for any loss or damage incurred during transit. »#If
injury or rough handling is evident, file a damage
claim at once with the transportation company‘and
notify the nearest Westinghouse Sales Office:

When unpacking, be sure that no loose paris are
missing or left in the packing material. Report all
shortages at once. Blow out any dust¢ér particles
of packing material that mav have accumulated on
the circuit breaker parts.

INSPECTION

The "DB'’ breaker assembly consists of a coor-
dinated group of sub-assembliessmounted on a steel
supporting panel. (See Fig{1)! The complete break-
er assembly is to_beWmounted with the steel panel
in a vertical position. “All inspections for proper
operation should, therefore, be made with the break-
er in this position., Final inspection should prefer-
ably be made with“the breaker in its permanent
mounting.

Inspect the breaker as follows:

1. Raise and lower the trip bar by hand to make
sure that it'does not bind.

2. Rotate the manual operating handle slowly in
a‘elockwise direction to move the contacts toward
the closed position.

a. Observe whether all parts are in, proper
alignment and move freely.

b. Make certain that théystuds have not been
forced out of alignment.

¢. Be sure that the contacts are clean and
properly aligned. For a description of contact align-
ment, refer to “'Contacts’’, page 12.

3. If the contacts areyin alignment and all parts
move freely, continue the clockwise rotation until
the breaker is Jatched.

4., Operate the push to trip button to open the
contacis.

a.The toggle linkage should collapse and the
moving, contact assembly move freely to the full
open position. This should be followed immediate-
ly byycomplete resetting of the links in the toggle
mechanism as the handle is returned to the open
position.

b. The links must always be free to move
without friction or binding.

5. Checkthe attachments for operation in accord-
ance with the appropriate instructions as given
under ‘'Maintenance’’, Part Three of this book.

6. The latchplate felt and roller lever of the oper-
ating mechanism should be lubricated approxi-
mately every 10,000 operations. Molybdenum disul-
fide mixed with oil (Westinghouse M8577-11) is

recommended.

STORING

If circuit breakers are not to be installed in their
permanent location at once, they should be care-
fully inspected for loose or damaged parts and then
stored in a clean dry place in an upright position
to avoid damage to the circuit breaker parts. A
covering of paper will prevent dust from settling on
the circuit breaker parts and is preferred to packing
or other materials that are apt to absorb moisture.

Breakers in non-ventilated enclosures should have
the cover opened or removed.

For safety reasons store the breakers in the open
position.

W
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PART TWO

1.B. 33-850-1 & 2F
“pB”" AIR CIRCUIT BREAKERS

INSTALLATION

Type “"DB" circuit breakers are furnished as com-
plete unit assemblies and the installation consists
of: (1) bolting them to the supporting framework
or structure; (2) connecting the current-carrying
cables or bus bars; and (3) completing any second-
ary control wiring that may be necessary.

Caution: During installation, the circuit
breaker should be in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
gwitchboard where the installation is being
made.

Mounting dimensions and details of front enclo-
sure cutouts are shown in Figs. 2, 3 and 4.

To prevent distortion of the breaker/panel, thé
supporting structure should be checkedyfor align-
ment.

CONNECTIONS

Typical circuit breaker wiring diagrams: are
shown in Fig. 8. The connéctingycables or bus bars
ghould have adequate cufrent:carrying capacity,
otherwise, heat will be,conducted to the circuit
breaker resulting in possible eéxcessive temperature
rise. Connecting cables or'bus bars must be sup-
ported so that the cixcuit breaker studs will not be
subjected to unnécessary stresses.

The cirduit bréaker studs and all connections
should We clean, smooth, and free from burrs to
assuref full fcontact area. They should be firmly
clampedyor bglted in place to prevent excessive
heating.

ENCLOSURES

The terminals and breaker arrangement are
gshown in Fig. 2. The same arrangement is used for

all other enclosures ex¢ept subway and explosion-
proof. The mounting'dimensions differ for these and
should be obtafied from the appropriate outline
drawing.

The following procedure applies to all enclosures:

1. Confiect the entrance cables first. Whenever
possible, the’ power cables should be connected to -
the top términals to remove voltage from the over-
curfénthattachments when the breaker is open. Tin
theWends of the cable to prevent the formation of
dopper oxide. Tighten the clamp bolt securely and
lock with the lock nut.

2. Control wires should run along the left side
of the enclosure below the rail. Connect to the
terminal block or auxiliary switch by running be-
tween the breaker platform and the rail in front of
the wheel, after the breaker is bolted in place. When
removing the breaker, disconnect the control wiring
from the terminal block or auxiliary switch and lay
in the bottom of the enclosure, out of the way of the
breaker.

3. Roll the breaker into the enclosure until the
finger clusters touch the cable bayonets, then use
the two levering in handles to pry the breaker
against the breaker stop bracket and bolt in place.
Use the reverse sequence in removing the breaker.
The rail extensions must be removed from the rails
when levering the breaker in and out.

4. Always trip the breaker before removing it
{o avoid interrupting current on the cable bayonets.
As a safety measure, a trip bar extension strikes a
leaf spring on the enclosure rail to open the breaker
while levering out.

The breaker is in the test position when the front
wheels drop into the rail notches.



INSTALLATION

MECHANISM EXTENSION
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INSTALLATION

1.B. 33-850-1 & 2F

«pB” AIR CIRCUIT BREAKERS
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INSTALLATION 1.B. 33-850-1)& 2F
“pB’”” AIR CIRCUIT BREAKERS
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PART THREE

MAINTENANCE

POLE UNIT

Each pole unit is mounted on a separate molded
base through which the breaker studs pass. (See
Fig. 5). The molded bases are attached to the steel
mounting panel and provide insulation for the break-
er studs.

The upper stud and contact are attached to the
molded base by one bolt. The moving contact is
pivoted on the molded base and attached to the
cross bar through insulating links. The series coil
and lower stud are fastened to the molded base by
three bolts.

Contacts. (See Fig. 5). The DB-25 arcing con-
tacts should touch first on closing, open last on
opening, and have approximately a 34,-inch gap
when the breaker is completely closed. This gap
is adjusted by removing the cross bar and screwing
the insulating link in or out on the stud. Be sure to
tighten the lock nuts after each adjustment.

The DB-15 contacts are adjusted to obtain 34, to
g inch gap between the armature plate and the
steel link. As the contacts burn away it will be
necessary to adjust as described above for the DB-25.

Do not over-adjust as this willicause the opening
spring to compress to the solid pesition and thus
increase the closing effort. (CCheck, for over-adjust-
ment by manually pulling the moving contact away
from the stationary contact, with the breaker in the
closed position. It shoilld be possible to obtain at
least '44-inch gap betWaen contacts.

Maintenance of Contacts. Rough or high
spots should besfemoved with a file or sandpaper.
To replaceythe ‘ar¢ing” contacts, open the breaker,
remove the'are, chutes and then the stationary arc-
ing contacts.\ Close the breaker and remove the
moving-arcifig,contacts. The new contacts can then
be addéd imythe reverse order.

Caution? All power should be removed when
changing, maintaining or adjusting contacts.

Table No. 2. CLOSING SOLENOID CONTROLWOLTAGES, TRIPPING CURRENTS,
CLOSING CURRENTS AND FUSE RATINGS

RECOMMENDED
BREAKER CLosING NORNAL cLosiNG TRIPPING FUSE RATING AMPERE FUSE
TYPE BUADEN TR AMPERES AMPERES STYLE NUMBER
Standard NEC Time Lag

12D.C - 18 . U R

125 D-C 175 2 10 120A823H04

250 D-C 8.5 1 6 . 120A823H03

DB-15 All 230 Al 30 5 25 120A864G17
460 A-C 15 2 . 20 120A865G15

575A.C 12 3 1.6 120A865G13

24, D'C .. 9.5 I O R

125 B.C 23 2 10 120A823H04

250.D-C 10 1 6 120A823H03

Stdf 230 A-C 35 5 8 120A864G27

460 A-C 15 2 2 120A866G15

z 575 A-C 12 3 1.6 120A865G13

DB-25

48D.C . - R O R

125 D-C 34 2 20 N 120A823G06

250 D-C 15 1 6 . 120A823H03

High 230 A-C 49 5 8 120A864G27

460 A-C 24 2. 2.25 120A865G 16

575 A-C 20 3 2.25 120A865G16

* NOTE: For A-C closing use 3-kva source or larger.

&' Standard close coils used when overcurrent tripping devices have instantaneous trip.
Special close coils used when overcurrent tripping devices have short delay feature.

12
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MAINTENANCE

1.B. 33-850-1 & 2F

“DB"” AIR CIRCUIT BREAKERS
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MAINTENANCE

OPERATING MECHANISM

The operating mechanism (see Fig. 5) is non-
adjustable and consists of a series of steel links de-
signed to secure low closing and tripping forces.
To check for friction, raise the trip bar and slowly
rotate the manual operating handle in close and
trip direction. The linkage should follow the handle
without sticking.

The tripping load should not exceed 38 ounces
measured at the trip bar.

CLOSING SPRING ASSEMBLY

The closing spring assembly is shown in the
breaker closed position in Fig. 5. Assuming the
breaker is in the open position, the following closing
sequence applies:

Rotating the closing handle clockwise raises the
lift link and lower spring guide to compress the
closing spring. Near the end of the closing stroke
the top end of the lift link strikes the first toggle
lever to start the breaker closing. As the breaker
closes the push rod raises the toggle link and push
link out of toggle which permits the closing spring
to complete the breaker closing.

Slow emergency operation to check the contact
sequence can be obtained by exerting a slight
closing pressure on the closing handle and simul-
taneously pushing forward on the breaker, cross
bar to start the breaker closing.

Maintenance. Oil the pins and slides” avery
10,000 operations.

CLOSING SOLENOID
The closing solenoid (see Fig. 5) isnon-adjustable.
It is designed for intermittent dutysonly. “Check for
loose bolts.
The minimum permissible centrolwoltages at the
terminal of the closing coil, and the closing currents
atnominal voltage are listediin Tablé No. 2on page12,

OVERCURRENT, TRIPPING DEVICE

The overcurrent tripping devices of the various
ampere ratings‘are 6f thefsame general construction
and size. They camybefapplied to the DB-15 circuit
breaker in ratings of 15 to 225 amperes and to the
DB-25 circuit breaker in ratings of 40 to 600
amperes,

The overcurrent tripping device can easily be
removed fréom the breaker and replaced with another
unit) of*different rating without affecting the cali-
bration.

The overcurrent tripping device, normally fur-
nished for each pole of the circuit breaker, is de-

14

FIG{6. Overcurrent Tripping Device—Location

signed for service on motor or general purpose
feeder circuits or for service on systems where
selective overcurrent tripping is desired. Figures
7A and 7B shows time-current characteristics of
DB-15 and DB-25, circuit breakers equipped with
typical overcurrent tripping devices, for selective
tripping.

Construction. The overcurrent tripping device
is of the air delayed type with all elements adjust-
able. The adjustment knobs or parts likely to be
touched while making adjustments of time or pickup
current are electrically insulated. Fig. 6A shows
a typical overcurrent tripping device ready for
mounting on a breaker pole unit.

Loosening or removal of the reset valve requires
recalibration of the long delay scale.

Installation and Removal. To install an over-
current tripping device, first make sure the lower
end of the flexible conductor is in the recessed
pocket of the molded base directly above the lower
breaker stud. Then place the trip unit so that the
top terminal of the tripping device is over the
flexible conductor and the lower tripping device
terminal is over the lower breaker stud. Insert the
three bolts into the rear of the base and thread
them tightly into the terminals and molded base of
the tripping device. The mounting bolt sizes are
shown in Table No. 3.

~)
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Table No. 3. MOUNTING BOLT SIZES

BOLT DB-15 DB-25
Thread Length Thread Length
Top %-13 x 1L 1%6-13 x 214"
Center %13z 17 Y%-13 x 134"
Bottom 3%-16x 1”7 36.16 x 134"

Use one lock washer only, under the head of
each of these bolts. Care should be taken to make
sure that bolts longer than called for above are not

“pB” AIR CIRCUIT BREAKERS

used, otherwise, the ends of the bolts may fam
against the coil and short circuit some of the tuns.

To adjust the trip nut for proper tripping, first
insert valve lever tool "B or a Yie diametersrod,
in the long delay calibration bracket (left slot) and
raise the valve lever to its maximum position. This
removes all of the time delay and permits the arma-
ture to operate easily. Then ifisertythe push rod
“A" Fig. 6A in the top slot of the calibration
bracket and push the armaturetsolidly against the
yoke; close the breaker and/adjust the trip nut to
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“p8"” AIR CIRCUIT BREAKERS
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Typical Time-current Characteristics of DB-25 Circuit Breakers Equipped' with Typical Overcurrent
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“DB"” AIR CIRCUIT BREAKERS

TRIP BAR-—/

C
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A% IMAGNET YOKE H « TRIP SADDLE

B « ARMATURE I « TIMING VALVE

C - SERIES COIL J - RESET VALVE

D - SECONDARY ARMATURE K . LONG DELAY ADJUSTMENT

E - DIAPHRAM M . LONG DELAY PICK UP ADJUSTMENT
F - PULL LINK N « INSTANTANEOUS TRIP ADJUSTMENT
G

- AIR CHAMBER

FIG. 7C. Schematic Diagram—Dual Overcurrent Series Tripping Device DB-15 and DB-25 Load Circuit Breakers
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A . MAGNEZ YOKE H - TRIP SADDLE

B . ARMATURE I - TIMING VALVE

C - SERIES CoOlIL J - RESET VALVE

D . SECONDARY ARMATURE K - LONG DELAY ADJUSTMENT

E .,DIAPHRAM L - SHORT DELAY ADJUSTMENT

F _« WULL LINK M . LONG DELAY PICK UP ADJUSTMENT

G «W™AIR CHAMBER N . SHORT DELAY PICK UP ADJUSTMENT
FIG.

ID. Schematic Diagram—Dual Selective Overcurrent Series Tripping Device DB-15 and DB-25 Group
or Tie Circuit Breakers
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barely trip the breaker. Several trials may be
necessary. Next turn the trip nut upwards three
quarters turn to provide overtravel. This completes
the adjustment as the trip nut is self locking. Special
wrench S# 1809539 is recommended for adjusting
the trip nut on the center pole.

To remove an overcurrent tripping device from
the breaker, remove the three bolts, which hold the
tripping device to the breaker base. Before re-
moving the last bolt, hold the tripping device to
prevent it from falling.

BOTTOM ASSEMBLY

The bottom assembly can be removed for repair
or replacement without removing the complete over-
current by removing the four corner 3/16” screws
from the bottom of the overcurrent. The scaleplate
is applicable to its own bottom assembly and should
always be tied to it.

When replacing the bottom assembly make sure
that the bronze armature hinge pin bushings have
their flanges captive on the inside of the yoke sidé
plates

Operation

1—Dual Overcurrent Tripping Device foriload
Breakers, Fig. 7C

Overload currents above the seffifg offthe long
delay pick-up adjustment (M), forces the armature
(B) and the trip saddle (H) towards‘the trip bar of
the circuit breaker. This upward mevement of the
armature (B) and diaphragm (Elzeduces the pres-
sure in chamber (G) causinghair to be sucked in
through the timing valve (I} The rate of travel
of the trip saddle (H). is detérmined by the rate at
which air is permifted to enter chamber (G) by
valve (I). The'teset\valve (J) allows quick reset of
the parts aftér the breaker has been tripped.

Short éircuit currents above the setting of the
instantaneous'element as determined by adjustment
(N) causes the secondary armature (D) to be at-
tracted to the main armature (B). The upward
movement of secondary armature (D) moves valve
(I) toywide open position, which removes restraint

on the movement of armature (B). The main arma- .

ture\(B) and trip saddle (H) move instantly to trip
the breaker.

2—Dual Selective Overcurrent Tripping Device
for Group and Tie Breakers, Fig. 7D

“DB” AIR CIRCUIT BREAKERS

The operation of this selective device is the same
as the dual overcurrent tripping device, except,
that in this case, the long delay and instantaneous
valve (I) in Figure 7C is replaced with a long delay
and short delay valve (I) Figure 7D, which operates
the same, except, when valve (I) Figure 7D is
forced down by the secondary/@rmature on fault cur-
rents it controls the sizeyof ‘orifice to give the trip-
ping time required in the fault*€urrent short delay
region.

Adjustment of Settings

Caution: As a'safety measure, the breaker
should be disconnected from the circuit before
making Anyladjustment.

By turning the adjustment knobs K-M-N Fig. 7C
and K:L-M:N Fig. 7D, the settings of the various
timenand pick-up elements can be changed. A
clockwise movement of any one of the knobs will
increase the setting and a counterclockwise move-
ment will decrease the setting.

REPLACING OVERCURRENT DEVICES

Instruction for Replacing Sealed Oil Overcurrent
Devices by Air Overcurrent Devices. Paragraphs 1
and 4 only are required for breakers shipped after
March 1, 1954.

1. Remove the sealed oil overcurrent and discard
the mounting bolts. The proper bolts for the in-
sulated overcurrent are given in Table % 3.

2. Remove the lower studs and redrill the over-
current bolt holes to 2'42” (the bushing on the
lower coil terminal must fit inside this hole). Re-
place when redrilled.

3. Loosen the three bolts holding the left and
center pole units to the panel and remove and
discard the present barriers (3P. breakers only).
Install the new barriers. The new barriers are not
symmetrical and consequently they cannot both be
slipped under the center pole unit as was the case
with the existing barriers. The DB-25 barriers
S¥1736180 should be assembled with bumper
blocks downwards; this requires one barrier to be
slipped under the left pole unit and the other under
the center pole unit. The DB-15 barriers S¥ 1736179
should be assembled with the beveled corners up-
wards, by following the above procedure.
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CAT

MOVING CONT. L.PA53 A

STATIONARY CONT.'L3P. 160

OPERATING COIL

RELAY MOLD
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RELEASE
LEVER \\7><:j

COVER__—»
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RELEASE

LEVER
SOLENOID

RELAY——

RELEASETARM \ L

BLOWOUT COIL
161

ARC CHUTE FOR D-C ONLY

DETAILS

FIG. 9. Control Relay—Location, Adjustment, and Construction Details

4. Removeythe operating mechanism from the
platiorm and (a) remove and discard the molded
tripifingers from the trip bar; (b) remove and dis-
card\the brass counterbalance from the bottom of
the trip lever. Remount the operating mechanism.

5. If the breaker is equipped with a shunt trip at-
tachment, remove and discard the trip lever from the
shunt trip and replace with trip lever S%1736189.

" ing plate.

6. If the breaker is equipped with an electric lock-
out attachment remove and discard the Yie thick
Micarta angle screwed to the electric lockout lift-
Insulation is not required with the in-
sulated overcurrent device.

7. Loosen the control relay and solenoid mount-
ing bolts on DB-15 breakers (if supplied) and tilt
forwards slightly to permit easy installation of the
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FIG. 10. Shunt Trip Attaciment*~Location and Construction Details |

new overcurrents. Tighten all bolts after moufiting
the overcurrent device.

CONTROL RELAY

The control relay mounts directly under the aux-
iliary switch (see Fig. 9). Itisa single:coil, mechan.
ically-tripped device with the coil suitable for con-
tinuous energization. The opefationequence is
outlined in Fig. 8, page 22. The contacts should
normally last the life of the breakerybut are replace-
able if found necessary.

Check for correct adjustmerit by energizing the
relay coil with the'breakeriin the closed position.
If the relay contacts touch momentarily, and draw
an arc, bend the release’arm upward with a pair
of pliers. After bending, make sure the vertical
portion of the release arm does not rub either the
relay mold or the sélencid frame.

SHUNT TRIP ATTACHMENT

The, shunt trip mounts on top of the platiorm
immediately to the right of the operating mecha-
nism., (See Fig. 10).

24

It is non-adjustable and is intended for intermit-
tent duty only. The shunt trip circuit must always
be opened by an auxiliary switch contact. Tripping
currents are tabulated in Table No. 2, page 12.

Inspection. With the breaker in the open po-
sition, manually push the moving core against the
stationary core and rotate the breaker handle to the
closed position. The breaker should be trip free.

The trip lever of the shunt trip should have ap-
proximately a !4¢-inch clearance to the trip bar.

Maintenance. Check for loose bolts and faulty
coils,

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the plat-
form, to the right of the shunt trip. (See Fig. 11).
Its function is to trip the breaker when the voltage
falls to between 30 to 60 percent of normal.

The moving core is nofma]ly held magnetically
against the stationary core to hold the Micarta rod

L

e et B RE



1.B. 33-850-1 & 2F

MAINTENANCE

“pB” AIR CIRCUIT BREAKERS
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FIG. 11. Undervoltage Trip Attachment—Location and Construction Details
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FIG. 12. Undorvoltago Time Delay
Attachment~Location

and consequently the reset lever, in the reset posi-
tion. When the coil voltage is reduced sufficiently)
the reset lever spring overcomes the magnetic at?
traction of the cores and rotates the reset lever
clockwise. As the reset lever rotates, it carries with
it the latch pin which rotates relative to the latch
until the latch is released. When the latch releases,
the trip spring rotates the trip levér counterclock-
wise to trip the breaker. The linkagefis reset by the
cross bar as the breaker opens. Fig.“11 shows the
cross bar in the open position/of the breaker.

The self-locking screw in the moving core is set
at the factory and should net require adjustment.
It is used to secure latchyrelease when the moving
core is 742 outside thé"frame.

Always connect ‘the coil to the line side of the
breaker unless thejattachment is equipped with a
time delay device/ In'this case, the time delay will
delay the tripping,of the breaker long enough to
permit energization of the undervoltage coil from
the lodd side;, Do not use an auxiliary switch contact
in the,undervoltage circuit.

The trip lever of the undervoltage should have
approximately ¢ inch clearance to the trip bar
when the breaker is half way closed.
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FIG. 12A. Undervoltage Time Delay Attachment—Construction Details
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FIG. 13. Reverse Current Trip
Attachment—Location

“DB’” AIR CIRCUIT BREAKERS

UNDERVOLTAGE TIME DELAY
ATTACHMENT

The undervoltage air dashpot time delay attach-
ment mounts on the front of the undervoltage trip,
replacing the moving core cover. (See Fig. 12).
The needle valve screw in the top requlates the
opening through which thefairsis, forced and con-
sequently the time delay, (See' Fig. 12A). The
attachment does not have a quick reset feature and
therefore approximately one minute should be al-
lowed between operations /o permit complete re-
setting. It is set to trip within 4 to 7 seconds.

Inspection. Hold the trip bar down and close
the breaker manually. Release the trip bar slowly,
allowing the“undervoltage trip spring to raise the
trip bar anditrip'the breaker.

Maintenance. Check for looge bolts and faulty
coils!

REVERSE CURRENT TRIP ATTACHMENT
FOR 2 P. D-C. BREAKER

This” attachment mounts directly on the center
molded pole unit base, in the space ordinarily oc-
cupied by the overcurrent attachment. (See Figs. 13
and 13A). It is used to trip the breaker when the
direction of current flow in that pole is reversed.
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5

——7 .
’
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sering 1] | \
STUD | '\! L
N H ‘L - o
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| |
I N §
POTENTIAL COIL ‘——1

FIG. 13A. Reverse Current Trip Attachment—Construction Details
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FIG. 14. Field Discharge Switch—Location and Construction Details
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1.B. 33-850-1 & 2F

When the series coil current is flowing in the for-
ward direction, armature movement is prevented by
a stop. When the series coil current is reversed,
the armature rotates in the opposite direction to
trip the breaker. Calibration adjustment covers 5
to 25 percent reverse current, based on normal
current rating.

After tripping, the reverse current armature is
reset by opening the potential coil circuit. For this
purpose an ‘‘a” contact of the breaker auxiliary
switch should be connected in series with the poten-
tial coil.

FIG. 18. Auxiliary Switch—Location

“pB” AIR CIRCUIT BREAKERS

Inspection. Close the breaker manually, and
push backward on the spring stud locatedson the
bottom of the armature, to trip the breaker. The
armature should move without frictionsand should
have approximately '4zinch overtravel after trip-
ping. ,

Final inspection should be made electrically, after
the circuit connections arefcomplete as shown in
Fig. 8, page 22.

Maintenance.. Remove all power from the
breaker and repeat the mechanical inspection given
above. Check fortloose bolts and open circuit in
potential coil.

DBF-6 FIELD DISCHARGE SWITCH

The field discharge switch is ordinarily used
with ', two-pole breaker, and mounts on the center
moulded pole unit base. (See Fig. 14). The switch
is shipped with the gap setting shown in Fig. 14,
fofygenerator field protection. However, the gap
gétting can be reduced to zero or set to open after
the breaker contacts close, if desired. An arc chute
is always supplied to interrupt motor starting second-
ary currenis.

Inspection. Remove the arc chute, close the
breaker manually and check for freedom of motion.
The break distance is adjusted by loosening the lock
nut and turning the sleeve in or out. Always leave
a slight gap at the stop surface.

Maintenance. Remove power from the break-
er, clean the contacts if necessary, check the contact
separation and adjust if necessary. Check for loose
bolts.

REAR INSULATION ROTORS
183
CENTER INSULATION ROTORS
END,BUSHING |82
181 /

FRONT INSULATION ROTOR

189

i

L CONTACT

L — o
FINGERS
184 ' '
CONTACT
ROTOR /
185
FINGER SPRINGS
188
FRONT COVER
186 \C
—r—

FIG. 15A. Auxiliary Switch—Construction Details
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AUXILIARY SWITCH

The auxiliary switch mounts on top of the plat-
form to the left of the operating mechanism. (See
Figs. 15 and 15A). The contacts will carry 15 am-
peres continuously or 250 amperes for 3 seconds.

The switch is a shaft-operated, 4-pole, rotary type
having two “'a’’ contacts (closed when the breaker

Table No. 4. INTERRUPTING CAPACITY

INTERRUPTING CAPACITY IN AMPERES
VOLTS
Non-inductive Circult Inductive Clreuit
128V, D-C 11 6.25
250V, D-C , 2 1.78
118V, A-C 75 18
480V, A-C 25 ]

[

CLOsE

F1G. 16. Alarm Switch Attachment—Locatiorf

is closed) and two "b’’ contacts (closed when the
breaker is open). The rotor opérates through a
60-degree angle and isynon-adjustable, however,
the oontacts may be changed from “a‘’ to 'b’’ or
vice versa. To change, remove the switch from the
platform, remove theback cover, shaft and end
bushing. Remove theuxotor and change the contacts
as desired. Be suré to replace the shaft in the orig-
inal position ‘relative’to one of the unchanged con-
tacts.

Ingpection. Remove the front cover and make
sure the contacts are touching well before the end
of travel.

Maintenance. Check for loose bolts. Replace
confacts’if necessary.

ALARM SWITCH ATTACHMENT

The alarm switch mounts above the shunt trip
attachment (see Figs. 16 and 16A) and will energize
the alarm circuit on all opening operations except-
ing those initiated through the breaker trip button or
shunt trip. The alarm switch may be reset manually

SWITCH GUARD
> d"’?\ IMPACT SPRING
l T LEVIS
o - *JJ o
LR N
J N — ' @ =

— eRNg Q) O
I \T‘:” ‘ -4 \ > /‘LL

|
L :
lll_._%_--———--w/ _ \ lf" O? ‘ CROSS BAR
; ?; J S Xser LINK

)
i

i

RESET PLATE

RESET CASTING

FIG. 16A. Alarm Switch Attachment—Construction Details
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“pB"” AIR CIRCUIT BREAKERS
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FIG. 17. Electric Lockout Attachment—Location and Construction Details
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LOCATION
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FIG. 18. Key Interlock Attachment For Fixed Breaker—Lliocation and Construction Details

by operating the push to trip button or electrically
by energizing the shunt trip coil (when electrical
resetting has been provided).

Inspection. Close the breaker manually 4nd
trip by the trip button to be sure the alarm contacts
do not “'make'’. Repeat the above procedure except
trip by raising the trip bar and note that thefalarm
contacts do make contact.

Maintenance. Clean the alarm contacts when
necessary. Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout mounts on the underside of
the platform directly below the undervoltage trip
attachment. (See Fig. 17). Its\Munection is to hold
the breaker open (trip frée) aintil the lockout coil

is energized. The lockout coil can be de-energized -

after closure of the breaker, if desired.

Inspection. Rotate the breaker handle to the
closed position. The lockout should prevent closure
of the breaker by holding the trip bar in the trip-
free position. Pushing downward on the lifting
plate should permit closure of the breaker. Re-
leasing the lifting plate after closure should not trip
the breaker.

Maintenance. The lifting bracket can be moved
vertically on the lifting plate by the adjusting screw.
This adjustment is made to obtain approximately
lhz-inch clearance between the lifting bracket and
the bottom of the trip bar, with the lockout coil
energized. Check for open-circuited coil; also check
for loose bolts and nuts.

CASE FRONT COVER
~N . BACK
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i

i

/ . BACK
FRONT TERMINALS TERMINALS

FIG. 19. Terminal Block Attachment—Construction Details
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KEY INTERLOCK ATTACHMENT
(For Fixed Breakers)

The key interlock mounts on the right side of
the operating mechanism frame. (See Fig. 18). The
key cannot be removed unless the breaker is locked
in the tripped position.

Ingpection. Push the trip button and turn the
key to the locked position. The key is then removable
and the breaker is locked in the tripped position.
Replace the key, and rotate to the unlocked position
to free the trip button.

Maintenance. The device is non-adjustable.
Check for loose bolts only.

TERMINAL BLOCK
(For Fixed Breakers)

The eight point terminal block mounts on top
of the auxiliary switch_' (see Fig. 19).

“DB” AIR CIRCUIT BREAKERS

All internal wiring is connected to the back
terminals, leaving the front terminals for the cus-
tomer's wiring. The left side of the front cover is
open to permit entrance of the customer’'s wires
from the left side of the breaker.

Maintenance. Check for Joose screws.

DBL-28 BREAKER

The DBL-25‘breaker consists of a standard DB-25
breaker with™special current limiting trigger fuses
mounted on the top studs (Ref. Fig. 20).

Locate replacement fuse so trip button just
touches Micarta lever.

\
| oo
UPPER STUD) LN
]
1
: B 1]
' |55 FUSE TRIP BUTTON
] TRk J—l-l
o see note

o [ T B
\‘[] il -L iiQ

SUPPORTING (=S T

TRI Pcscuw

The breaker must close and latch when a 1/8" thick spacer is
placed at point “D’ between the end of the fuse trip button
and the Micarta lever “A"”. The breaker must be trip free when
a 3/16" thick spacer is placed at the same point ‘D", Adjust
trip screw “C”, if necessary to secure this condition.

FIG. 20. Type “‘DBL” Air Circuit Breaker
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Recommended Spare Parts for DB-15 and DB-25 Air Breakers

STYLE
NAME OF PART NUMBER PR
(Always Give Breaker S. O. Reference) " zrgnksucz DEVICE For Breakers ‘
205 BUp
AUXILIARY SWITCH...........cc0vvvnee. Fig. 154
4 Pole Switch Unit.................... No. 187 lor2 1 2
FromtCover.........covvvinenninnnn. No. 186 1 . 1
ContactFinger.................. 184 1397 624 8 4 8
ContactRotor. .................. 185 1397 641 4 4 8
CONTROLRELAY.................ccun.n. Fig. 9
OperatingCoil....................... No. 166 1 1 2
Blowout Coil & Circuit—D.C........... No. 161 1 1 2
Moving Contact—Left Pole............. No. 153 1 2 4
Moving Contact—Right Pole........... No. 163 1 1 2
Stationary Contact—Left Pole.......... No. 160 1 2 4
Stationary Contact—Right Pole......... No. 165 1 1 2
COVeL. ..ot ii ittt No. 159 1 1
POLEUNIT..........ciiii ittt Fig. 8
Stationary Arcing Contact............. No. 219 3 6 12
Stationary Main Contact............... No. 222 3 1 3
Moving Arcing Contact............... No. 221 3 6 12
Moving Main Contact................. No. 210 3 1 3
Opening Spring.................. .0 No. 225 3 1 3
ELECTRIC OPERATION \
Closing Coil ............... e Fig. 5(No. 216 1 1 2 ‘
Shunt Tripping Coil............c..u.... Fig. 10 N&:@300 1 1 2 |
OVERCURRENTDEVICE.................. Fig. 6A
Bottom Assembly with Calibrated
Scaleplate......................... No. 141 3 2 4 \
RETAINING RINGS—ASSORTMENT
DB-15. .. i e 497A346G01 1 2 3
DB-25. . civieiiiinriieannnnen e 497A346G02 1 2 3
Q;l. ™
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Instructions for

Types DB-75, DB-100 and DBF-40
Air Circuit Breakers

600 Volts A-C
250 Volts D-C

Continuous*Current Rating

DB-75 DB-100
2,000 Amperes 4,000 Amperes
2,500 Amperes 5,000 Amperes| D-C
3,000 Amperes 6,000 Amperes)Only

Westinghouse Electric Corporation

Switchgear Division, East Pittsburgh, Pa.
1. B. 33-850-4 & SD, Effective November, 1966. Supersedes I. B. 33-850-4 & 5C, May, 1962.
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1.B. 33-850-4 & 5D
“DB” AIR CIRCUIT BREAKERS

WESTINGHOUSE
TYPE “'DB" AIR CIRCUIT BREAKERS

Type “"DB" air circuit breaker is designed to give éontinuous and reliable
service as the protective link between the pawer*sgurce and associated pro-
ductive equipment. This breaker is built tofoperate with a minimum of main-
tenance, while at the same time its simpliied\construction permits maximum
accessibility for inspection and adjustment'when required. The ease with which
attachments may be added or removed is,anoutstanding feature of the “'DB"
design.

For the greatest measure offsafety to'operating personnel and also to min-
imize maintenance requirements, the breaker should be mounted in an enclosure
suitable to local operating“conditions. A selection of standard enclosures is
available for various applications. ‘

Important: To assure proper functioning, inspect each breaker at reg-
ular intervalgiin aécordance with a systematic maintenance schedule.
The frequency and character of the inspections will for the most part
be determined by the severity of the duty performed. The minimum
requirements;showever, should consist of a light monthly inspection,
with a/théréugh inspection semi-annually. Occasional checks on cali-
brationlas well as on coordination and freedom of all moving parts,
must be included in the maintenance schedule. Consult Westinghouse
engineering and service personnel for recommendations pertaining to
special operating or maintenance conditions.
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PART ONE

1.B. 33-850-4 & 5D
“DB"” AIR CIRCUIT BREAKERS

RECEIVING, HANDLING AND STORING

TYPES ““DB-75"" AND “DB-100" AIR CIR-
CUIT BREAKERS are shipped in wooden crates
with all attachments mounted in place.

Important: To avoid damage to the break-
ers, do not use hooks in handling.

Table No. 1
NET WEIGHTS OF 3 POLE BREAKER

DB-78 475 lbs (Add 50 1bs for D.O.)
DB-100 525 lbs (Add 75 lbs for D.O.)
DBF-40 550 lbs (Add 75 1bs for D.O.)

Immediately upon receipt, examine shipment for
any loss or damage incurred during shipment. If
injury or rough handling is evident, file a damagé
claim at once with the transportation company and
notify the nearest Westinghouse Sales Office.

When unpacking, be sure that no ldose|parts
are missing or left in the packing matérial. Report
all shortages at once. Blow out any duSt.or particles
of packing material that may have accumulated on
the circuit breaker parts.

INSPECTION

The “'DB'"' breaker assembly censists of a co-or-
dinated group of sub-assetmblies mounted on a sup-
porting panel. The complete,breaker assembly is to
be mounted with the panel in a vertical position. All
inspections for properteperation should, therefore,
be made with thefbreaker in this position. Final in-
spection shoild preferably be made with the break-
er in its pefmanent mounting.

Inspect thé breaker as follows:

1. Lift trippfinger by hand to make sure that it
does not bind.

2. Reméve any foreign particles from the hinge
end of the moving contacts.

3% Insert the maintenance operating handle and
slowly close the breaker.

a. Observe whether @ll_parts are in proper
alignment and move fréely.

b. Be sure that the ‘e¢ontacts are clean and
properly aligned. Thecenter finger of the stationary
arcing contacts should haye a slight lead.

c. The hinge end of the moving contact is
lubricated with ‘graphite grease and is therefore
black. For a deseription of contact alignment refer
to "CONTACTS”, Page 14.

4. If thejcontacts are in alignment and all parts
moye freely, continue the closing until the breaker
is latched. )

5. Hold'the maintenance operating handle down.
Push ‘the “'Push to Trip”’ button to trip breaker.

a. The toggle linkage should collapse and the
moving contact assembly move freely to the full
open position. This should be followed by complete
resetting of the links in the toggle mechanism as
the handle is raised.

b. The links must always be free to move with.
out friction or binding.
6. Check the attachments for operation in accord-
ance with the appropriate instructions as given
under “Maintenance’’, Part III of this book.

Note: It is not advisable to lubricate any
parts of the breaker. The lubrication supplied
during factory assembly is sufficient for years
of service. The lubricant is of a special form
which is used sparingly. The addition of oil
will only promote the accumulation of dust
and dirt.

STORING

It circuit breakers are not to be installed in their
permanent locations at once, they should be care-
fully inspected for loose or damaged parts and then
stored in a clean, dry place in an upright position
to avoid damage to the circuit breaker parts. A
covering of paper will prevent dust from setiling on
the circuit breaker parts and is preferred to packing
or other materials which are apt to absorb moisture.
FOR SAFETY REASONS, STORE THE BREAKER IN
THE OPEN POSITION.



PART TWO

INSTALLATION

Type "DB" circuit breakers are turnished as
complete unit assemblies and the installation con-
sists of: (1) bolting them to the supporting frame-
work or structure; (2) connecting the current carry-
ing cables or bus bars; and (3) completing any
secondary control wiring that may be necessary.

Caution: During installation, the circuit
breaker should be in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
switchboard where installation is being made.

Mounting dimensions and details of the front en-
closure cutouts are shown in Figs. 1, 1A, 1B, and 1C.

To prevent distortion of the -breaker panel, the
supporting structure should be checked for align-
ment. Magnetic material in the mounting structure
should have at least two inches clearance to the
breaker studs.

A manual closing handle is supplied with each
order of DB-75 and DB-100 breakers. This handle
is for maintenance only and in no case should it be
used for clogsing the breaker when primary circuit
is energized.

CONNECTIONS

Typical circuit breaker wiring diagrams are
shown in Fig. 2. The connecting,cables/or bus bars
should have adequate current camying capacity,
or heat will be conducted fo the, circuit breaker
resulting in possible excessive femperature rise.
Connecting cables or bus bars must be supported
so that the circuit breakerstuds will not be subjected
to unnecessary stresses.

ENCLOSURES

The breaker'isnormally mounted in the enclosure
along{with,accompanying bus work terminating in
cable clamps. Where covers are mounted on en-
closures, theyare to betemoved and drilled to provide
forqconnecting cable. All connections should be
clean,%smooth and free from burrs to assume full
contact area. They should be firmly clamped or
bolted in place to prevent excessive heating. Cable
must be adequately braced to withstand full short
circuit currents,



1.B. 33-850-4 & 5D

“DB” AIR CIRCUIT BREAKERS

INSTALLATION
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FI1G. 1. Type DB-100 Air Circuit Breaker, Outline and Mounting Dimensions
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FIG. 1A. Type DB-15 Air Circuit Breaker. Fixed Outline and Mounting Dimensions
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“DB” AIR CIRCUIT BREAKERS

INSTALLATION
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FIG. 1B. Type DBF-40 Fixed Outline and Mounting Dimensions
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1.B. 33-850-4 & 5D

“DpB’’ AIR CIRCUIT BREAKERS
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PART THREE

MAINTENANCE

POLE UNIT

Each pole unit (Fig. 3) is mounted on a separate
molded base. The molded bases are attached to the
mounting panel and provide insulation for the break-
er studs.

The upper stud and contact are attached to the
molded base by two bolts. The moving contact arm
is pivoted on the lower stud and is attached to the
cross bar through an insulating link. The lower stud
is fastened to the molded base by four bolts.

Contacts. (See Fig. 3.) The arcing contacts must
touch first on closing and open last on opening.

Do not adjust one set of contacts without check-
ing the complete sequence of all poles. With the
breaker open proceed in the following order:

1. Tum adjusting nuts (A) on insulating link™o
vary main contact pressure. Use .005 feeler gauge,
144 inch wide by 6 inches long, inserted as, shown
in Fig. 4A to check clearance.

Feeler (X) above contact fingers insureg that'they
have all been deflected. Feeler (Y) inserted below
fingers insures that they have not gone solid.

2. With breaker closed and latched, apply pres-
gure on each stationary arcing contact,‘part “a”’ of
Fig. 4B. When spring is fully. compressed or solid,
clearance from moving argifig comtact (b) should
be Y2 to 1 inch. Adjust(by turning nuts (A) on
insulating link—howeverpcléarances of main con-
tacts as described. in part/(l)) must be maintained.

3. Check thé above adjustments on all three
poles. After all poles have been adjusted and with
one set of arcing tips'just touching, the clearance
between the othertwo sets of arcing contacts should
not exceed Ve inch.

Maintenance of Contacts. Rough or high
spots should be removed with afile,or sandpaper.
When dressing contacts bemsurefpto protect the
hinged contact of all poles(with ‘@cloth to prevent
foreign matter from lodging in the hinged contact.

Caution: All powér,must be removed when
replacing, maintaifiing'or adjusting contacts.

OPERATING MECHANISM

The operatirlg mechanism (Figs. 3-3A) is non-ad-
justable and conéists of a series of non-ferrous links
designed to Securé low closing and trippng forces.
To check for frietion, with the breaker open, raise
trip finger 'and slowly lower the closing handle.
Release trip finger and slowly raise handle. The
linkage “slould follow the handle without sticking
and¥a “‘click’’ will be heard just before the handle
reaches the full up position.

To remove the mechanism proceed as follows:
1. Remove the breaker cross bar.

2. Loosen the outboard bearings at the ends of
the trip bar. '

a. In reassembly, tighten bolts holding out-
board bearings only when bearings have been
adjusted to prevent any binding of trip shaft.

3. Remove the tension rods between the mech.-
anism and aluminum panel.

4, Free the pin (J-3)* from the moving core. To
free the pin, first remove the cotter pin from the
spacer on the right side of the pin. Partially close
the breaker until the pin lines up with two holes in
the sides of the mechanism frame. Hold the moving
core up, and then drive the pin to the right just
far enough to clear the moving core rod. Lower the
moving core until it hits its stop. Drive the pin to
the left into its original position.

5. Remove the four mounting boits.

*The first letter or number refers to the item and the second to the figure number. (Item J—Fig. No. 3.)
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INSTALLATION

1.B. 33-850-4 & 5D

“DB”” AIR CIRCUIT BREAKERS
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FIG. 3. Cross-Sectional View of Air Circuit Breaker
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1.B. 33-850-4 &'SD

“DB” AIR CIRCUIT BREAKERS

FEELER GAGE "X"

(.oos)\

FEELER GAGE Y"
(.005) -——

FIG. 4A

"b" non

FIG. 4B

FIG. 4. Adjusting Limits of Mainijand"Arcing Contacts

a. Caution: These bolts are also the
mounting bolts for the closing solenoid;
therefore, support the solenoid while remov?®
ing the bolts.

6. Remove the mechanism.

7. Before assembling mechanism checkysliding
surfaces of two latches shown at “'B’, Figs,3. These
surfaces must be clean, free of burrs, and have not
more than .035 inch clearance in the reset position.

The mechanism is factory lubricated for Jife.

CLOSING SOLENOID

The closing solenoid (Fig. 5) is non-adjustable.
To remove the close coil, proceed as follows:

1. Caution: Remove the close coil circuit

voltage.

2. Disconnect the wires from the close coil ter-

minals.

3. Loosen the locking clip (4) on the bottom of
the moving core.

RECOMMENDED CLOSING
FUSE AMPERE RATING
CLOSING | NOMINAL FUSE
BREAKER | COIL | CONTROL?| CLOSING | TRIPPING STYLE
TYPE BURDEN VOLTAGE '}, AMPERES | AMPERES 250 VOLT 600 VOLT NUMBER
Standard Time Standard Time
NEC Lag NEC Lag
DB-78 Al 48 DC .. L] [ e
125DC 32 2 10 120A823H04
250 DC 18 1 6 120A823H03
230 AC 32 .5 10 .. 120A823H04
460 AC 18 2 6 120A824H03
§75 AC 15 3 6 120A824H03
DB-100 All 24 DC .. 9.5 S 1 O O
DBF-40 125 DC 32 2 15 120A823H05
250 DC 18 1 10 120A823H04
230 AC 32 5 15 .. 120A823H05
460 AC 18 2 : 10 120A824H04
575 AC 15 3 10 120A824H04
115 AC .. ) e I

Note: For A-C closing use 3 KVA source or larger
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MAINTENANCE

MOVING CORE
ROD

SILICON RECTIFIER
UNIT FOR AC CONTROL
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FIG. 5. Closing Solenocid Construction Details

4. Remove bolts (5), locking clip (4), and the
relay trip bracket (6).

5. Remove bolts (3), and using a rawhide or
plastic mallet remove the bottom stationary core (7).

6. Remove the coil.

7. After assembling coil and breaker, but before
connecting the coil, check proper ‘co-ordination
between breaker closing and relay\ripping. Ener-
gize relay operating coil only (Fig. 11), and manual-
ly close breaker very slowly.\The relay contacts
should trip free slightly before’the position at which
the mechanism pawly(C-3) drops in the latched
position.

OVERCURRENT/TRIPPING DEVICE

Description. The overcurrent tripping device
(Fig. 6), for the circuit breaker is an air delayed
magnetic type of device. The time-current character-
istics of the trip unit are as follows:

1< Tong delay and short delay.
2. Long delay and instantaneous.
3, Instantaneous.

18

The various ratings of each general type are of
similar construction and differ only in springs and
calibration.

The overcurrent tripping device can be removed
from the breaker easily and replaced with another
unit of the same or different rating without affecting
the calibration of the units involved.

Construction. The mounting frame casting sup-
ports the two sub-assemblies of the trip unit. On the
upper part of the frame are the two magnetic
armatures and their associated links and brackets,
Fastened to the lower part of the mounting frame is
the moldarta box which contains the calibration
springs, time delay elements and calibration knobs,
This box is held to the mounting frame by two long
screws at the bottom of the calibration box.

Installation and Removal

Caution: Before removing or installing a
tripping device, be sure that the breaker is in
the open position and de-energized.

To remove an overcurrent tripping device from
the breaker, loosen the .two bolis at the bottom
of the mounting frame (L-3) until they turn freely.



MAINTENANCE

1.B. 33-850-4 &(5D

Then loosen the two bolts at the top of the mounting
frame while supporting the trip unit so that it
does not fall. These two bolts clamp a slotted angle
mounting bracket and merely have to be loosened;
they do not have to be removed from the mounting
frame. The trip unit is then free to be removed
from the breaker by lowering it down behind the
breaker platform.

To install a tripping device on a breaker, first
make certain that the breaker is open and is not
connected to live circuits. Then loosen the upper
mounting bolts on the trip unit so that the bolis
can slide into the slotted mounting brackets on the
stationary yoke. Then install the trip unit from the
bottom of the breaker, sliding it up behind the
mechanism platform. Start the bottom two mounting
bolts, but do not tighten completely. Next, align the
trip unit so that the gaps between the tapered
portions of the main armature are approximately
equal when the main armature is closed. Then
tighten all four mounting bolts securely.

“DB’ AIR CIRCUIT BREAKERS

Adjustment of Trip Screw. The trip \screw
mounted on the trip finger must be adjusted properly
to obtain proper tripping.

Caution: Since this adjustment involves
tripping the breaker, care must be, taken to
keep fingers and face away from all contact
arms and ¢perating linkagd.

To proceed with the adjustméft, turn the long
time dial at the bottom of the'ealibration box counter-
clockwise to the stop so'that the trip unit is set for
minimum time delay. Then¥€lose the breaker and
carefully reach under th® mechanism with both
hands and pushgthe lower armature tully closed
with the thumbs. Held it closed for at least the
minimum long delay time (20 to 40 seconds). If the
breaker trips, /feset the screw at the end of the
tripping, finger until the breaker just barely trips.
Before re-adjusting the trip screw, make sure that
theybreaker i% in the open position. After finding
the ‘position)of the trip screw at which the breaker

_.——BREAKER MOVINZGMCONTACY ARM

i
| R

A
BREAKER Eﬂals FINGER

LONG DELAY uovgg% MAGNET u

LONG DELAY TIMING
ANO RggST VALVE

//
INSTANTANEOUS MOVING MAGNET ——————— /—’\ r -
2350 ,/S.' .
Q \ '\ ! INSTANTANEOUS ST:;;ONARY MAGNET
\ \e 1
|

TRIP CRANK i+ A \ Zesly oo SO
™R :zsw 0% O\ LI-}’\ {
288 % o \. Y = &
SHAFT \O 2 \ o -
238 \ e
o N\ ; |
N7 \ . i
e |
LONG DELAY_FORGE ' T . i
LIMITING /SPRING °© Y Lf ’ '
287 ; % \ : £ y I
A1 {
LONG DERAY PIGK:UP 4 T )
cALlBRAleosN. SPRING ~ ' 3 )
INSTANTANEOUS PICK-UP N :
CALIBRATION  SPRING NN N D
289 NNOUNGNN N -
RN |
DRSNS S |-—POLE UNIT BASE
OCNEN 264
‘y p

j=———LONG DELAY S'ZI':;IONARY MAGNET

N

/2,
G

0]

 E— DIAPHRAGM ASSEMBLY
265

AIR FILTER
266

LONG DELAY TIME DIAL
267

FIG. 6. Cross-Sectional View of Overcurrent Tripping Device with Long Delay and Instantaneous Elements
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MAINTENANCE

just trips, turn the screw exactly one full turn in
the direction to trip the breaker sooner. Check to
make sure that the breaker will trip when either
armature is closed if long and instantaneous type
trip units are used, or when both armatures are
closed if long and short delay type trip units are
used. The short delay armature is for timing only.
Closing it alone will not trip the breaker.

Operation

Standard Overcurrent Tripping Device
(Refer to Fig. 7A)

When a small overload current flows through the
breaker pole unit conductor (R), it causes the moving

armature (B) to be attracted toward the stationary
core (A). The motion of the armature is retarded by
the diaphragm (D) whose motion is in turn controlled
by the amount of air admitted by the long time delay
valve (F). After a time delay, determined by the
setting of valve (F), the armature will have rotated
the trip crank (J) far enough to trip the breaker by
moving the trip lever (K). Duringsthis type of
tripping, the temsion spring (€) ismot stressed
beyond its normal length.

On larger overload currents/ the action is essen-
tially the same as above except that the moving
armature (B) will close completely as soon as the
overload is applied. When, the armature closes, the

LEGEND'
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tension spring (C) applies a force to diaphragm
(D). After a time delay determined by valve (F), the
diaphragm movement permits the spring to rotate
the trip crank (J) far enough to trip the breaker by
moving the trip lever (K).

Large fault currents cause the instantaneous
armature (M) to close immediately. This armature
lifts the trip crank (J) without any delaying action
and trips the breaker,

Selective Overcurrent Tripping Device
(Refer to Figs. 8 to 9)

For small and intermediate overloads, the opera-
tion of this device is the same as for the standard
overcurrent tripping device. However, the selective
overcurrent tripping device operates differently
when large fault currents occur.

When the fault current is large enough to close

“DB" AIR CIRCUIT BREAKERS

the short delay armature (M), the linkage attached
to the armature opens valve (P) which perfiits air
to enter the diaphragm chamber at a much faster
rate than through the long delay valve (F). Tripping
is then accomplished by the same means as though
a small overload had occurred. That is; the main
armature (B) has closed, pulling on the tension
spring (C) which is restrained/bysdiaphragm (D)
until sufficient air has entered valve/(P) to permit
the spring assembly (C) to lift crank (J) and trip the
breaker by rotating the trip finger (K).

A discriminator arm iSiusedson the selective over-
current trip units togmake the unit behave as an
instantaneous type. triphunit while the breaker is
being closed and' for ‘@yshort interval of time after
closing. This is achieved by having a discriminator
latch connection between the short delay armature

SHORT DELAY MOVING MAGNET

DISCRIMINATOR ROLLER

/‘

‘\ | SHORT DELAY STATIONARY MAGNET
\ \ /

BREAKER MOVING CONTACT ARM

r\,/

A

DISCRIMINATOR LEVER

i
—1

BREAKER TRIP FINGER- . —.

I [}
LONG DELAY MOVING MAGNET U _\_ \ \\J'{___
e W
TRIP GRANK i "f’ -
. 4
TRIP SCREW G 1}
AR Y
SHAFT A9
DISCRIMINATOR LATCH— e (4

SHORT DELAY
OVER TRAVEL SPRING

LONG DELAY FORCE
LIMITING BPRING

LONG DELAY PICK-UP
CALIBRATION SPRING

SHORT DELAY PICK-UP

CALIBRATION) SPRING —7

SHORT DELAY VALVE

\ js———LONG DELAY STATIONARY MAGNET

LOWER BREAKER
STUDS

\{-\mscmumnon TIME

i DELAY PISTON

T3

d

SRS

l-—POLE UNIT BASE

DIAPHRAGM

LONG DELAY VALVE AND DIAL

FIG. 8. Cross-Sectional View of Overcurrent Tripping Device with Long Delay and Short Delay Elements

21



MAINTENANCE

RETURN SPRING AND
AIR PISTON

ROLLER LEVER
LONG DELAY ARMATURE
V SHORT DELAY ARMATURE

DISCRIMINATOR LATCH

RCLLER ARMHELD iN
POSITION ASSOCIATED
WITH OPEN BREAKER

FIG. a.
Parts which Discriminate between:
A. Breaker in Closed Position
B. Breaker During Period of Closing

Arranged for Liong
Delay and Short
Delay Tripping

FIG."b. FIG. c.

Arranged for Liong
Delay and Instan-
taneous Tripping

FIG. 8A. Selective Overcurrent Trip Operations

bracket and the trip crank. When this latch™is
engaged, the short delay armature will lift,the trip
crank directly if the current is greater than the
short delay pick-up setting. If the currentidoes not
rise above this value, then the bfeaker remains
closed and the discriminator axm disengages the
discriminator latch so that the trip unit will then
revert to its normal functionfas one having long
and short time delay characteristics.

Instantaneous Overcurrent Tripping Device
(Single Element)yRefer tosFig. 10

This device operates in an instantaneous manner
to trip the breakerfat any time when the current
rises above the calibrated setting. The main arma-
ture (B) of Fig. 7A, is modified so that it lifts the
crank (J) and trips the breaker directly. The opera-
tion is similar to the instantaneous trip of the stand-
ard overcutrent tripping device.

Time-Cuxrent Characteristics
Standard Overcurrent Tripping Device

(Refer to Fig. 71B)

22

The long delay pick-up adjustment can change
the position of the upper part of the curve through
the range indicated by the number (1). This adjust-
ment is accomplished by changing the tension on
the spring which controls the force the long delay
armature must overcome in order to close.

The long delay time adjustment can be used to
shift the knee of the curve over the range indicated
by the Number (4). This adjustment is changed by
turning the knob, located at the bottom of the molded
calibration box, which opens or closes the valve to
control the amount of air entering the diaphragm
chamber.

The instantaneous pick-up adjustment can shift
the vertical part of the curve to the left or right as
indicated by number (2). This is achieved by chang-
ing the spring force applied to the smaller instan-
taneous armature.

The flat portion of the curve at the bottom repre-
sents the minimum time for the breaker to clear
when fault currents exceed ten times the trip unit
rating.
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“DB” AIR CIRCUIT BREAKERS

LEGEND:

A-LONG DELAY STATIONARY MAGNET
B-LONG DELAY MOVING MAGNET

C-LONG DELAY FORCE LIMITING SPRING

D-DIAPHRAGM
E-AIR CHAMBER
F-LONG DELAY VALVE AND DIAL

G-LONG DELAY PICK-UP CALIBRATION SPRING

H-RESET VALVE
J-TRIP CRANK

M-SHORT DELAY MOVING MAGNET

N-SHORT DELAY OVER TRAVEL SPRING

P-SHORT DELAY VALVE

Q-SHORT DELAY PICK-UP CALIBRATION SPRING

R-BREAKER MOVING CONTACT ARM
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SCHEMATIC DIAGRAM

FIGURE 9A

FIG. 9. Schematic/and Typical Time-Current Characteristics of Overcurrent Tripping Device with Long
Delay and Short Delay Elements -

Selective Overcurrent{Tripping Device
(Refer to Fig. 9B)

The timé-currentycharacteristic of this trip unit
is the same a#g the standard device except that the
position of ‘the flat portion of the curve can be
shifted as indicated by the number (3). This adjust-
ment can be made by changing the setting of the
short delaystime on the calibration box. The adjust-
ment controls the maximum opening of the short
delay\valve and thereby controls the tripping time

when currents are high enough to operate the short’

delay armature.

Calibration. Overcurrent tripping devices of
this general type must be calibrated by using a

definite procedure and technique, as well as spe-
cialized equipment. Because few customers have
access to such equipment, it is highly recommended
that trip units be returned to the factory if it appears
that they need to be calibrated.

Maintenance. In ordinary use, this trip unit
needs very little maintenance. Any accumulation of
dust should be blown off occasionally. No oil or
lubricant should be applied to any of the pins or
links. Do not disassemble the unit for cleaning
purposes, In the event that major repair work is
needed, it is advisable to return the unit to the
factory. '
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CONTROL RELAY

The control relay (Fig. 11) mounts directly under
the auxiliary switch, It is a single-coil, mechanical
tripping device with the coil suitable for continuous
duty. The operation sequence is outlined in Fig. 2,
Page 13. The contacts should normally last the life
of the breaker, but are replaceable if necessary.

The relay trip pin and relay toggle release are
designed so that the relay trips at approximately the
same time as the breaker latches. The relay is not
adjustable.

Inspection. Make certain all circuits are de-
energized. Manually close the breaker until the re-
lay toggle release raises the lift link to engage the
relay release lever; this should occur just before the
end of the moving core travel. Slowly open the
breaker and make sure the lift link and relay toggle
release return freely to their normal positions.

Maintenance. Remove screw in front cover
plate. Remove cover by grasping it at the bottom
and pull down and out. Check for loose screws,
especially at contacts. Replace cover and check
for loose mounting bolts.

SHUNT TRIP ATTACHMENT
The shunt trip (Fig. 12) mounts on top of the
platform immediately to the right of the operating
mechanism. It is non-adjustable and is intended for
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2

FIC. 10A. Schematic Diagram of Overcurrent Tripping
Device with Instantaneous Element Only
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isir.uaitont duty only. The shunt trip circuit must
always be opened by an auxiliary switch contact.

Inspection. With the breaker in the open posi-
tion, manually push the shunt trip moving [core
against the stationary core and manually attempt.to
close the breaker. The breaker should be trip free.

The trip rod of the shunt trip should have approxi-
mately 342 inch clearance to the trip rod clip.

Maintenance. Check for loose bolts"and faulty

coil.
rh
i
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FIG. 10B. Tyel[ilcal Time-Current Characteristics of
Overcurrent Tripping Device with Instantaneous
Element Only

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the plat-
form, to the right of the shunt trip. (See Fig. 13).
Its function is to trip the breaker when the voltage
falls to between 30 to 60 percent of normal. Turn
the reset lever screw to secure approximately 14
oz. push out force on the moving core when the
latch releases.

The moving core is normally held magnetically
against the stationary core to hold the Micarta rod
and consequently the reset lever, in the reset posi-
tion. When the coil voltage is reduced sufficiently,
the reset lever spring overcomes the magnetic at-

P
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FIG

. 11. Control Relay—Adjustment and Construction Details
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traction of the cores and rotates the reset lever
clockwise. As the reset lever rotates, it carries with
it the latch pin which rotates relative to the latch
until the latch is released. When the latch releases,
the trip spring rotates the trip lever counterclock-
wise to trip the breaker. The linkage is reset by the
cross bar as the breaker opens. Fig. 13 shows the
cross bar in the open position of the breaker.

The. self-locking screw in the moving core is set
at the factory and should not require adjustment.
It is used to secure latch release when the moving
core is 742 outside the frame. (Change to %'’ when
a time delay is used).

Always connect the coil to the line side of the
breaker unless the attachment is equipped with a
time delay device. In this case, the time delay will
delay the tripping of the breaker long enough to
permit energization of the undervoltage coil from
the load side. Do not use an auxiliary switch contact
in the undervoltage circuit.

The trip lever of the undervoltage should have
approximately Yie inch clearance to the trip bar
when the breaker is half way closed.

UNDERVOLTAGE TIME DELAY
ATTACHMENT

The undervoltage air dashpot time delay attach-
ment (Fig. 14) mounts on the front of the under”
voltage trip, replacing the moving core cover. The
needle valve screw in the top regulates the opening
through which the air is forced and hence the time
delay. The attachment does not have a quick'reset
feature and therefore approximately one (minute
should be allowed between operationsgtor permit
complete resetting. It is set to trip iny4 to 7 seconds,

Inspection. Hold the U.V. trip levendown and
close the breaker manually. Releasejthe trip lever

H +
: wlhO
i K ]
i ' I
i |
Ol '
I §
RESET ColL
SPRING 300

MOVING
CORE 3/32 APPROX.

7
~t=
]

SOOI NSNS ISNA,
e

RS XXX XXX
‘a‘%@%@ﬁkﬁﬁﬁ%ﬁ%

N[ SatetetelCalolonstete N

STATIONARY
CORE

FIG) 12. Shunt Trip Attachment—Construction Details
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slowly, allowing the undervoltage trip spring to
rotate the trip rod and trip the breaker after a time
delay.

Caution: Do not use your fingers to held
and release the U.V. reset lever.

Maintenance. Check for loose bolts and faulty
coils, :
AUXILIARY SWITCH

The auxiliary switch (Fig. 15)%mounts/on top of
the platform to the left of the operating mechanism.
The contacts will carry 15 amperesicontinuously or
250 amperes for 3 seconds,

The switch is a shaft-operated, 4-pole, rotary type
normally having two “a’’ éentacts (closed when the
breaker is closed) add“two b contacts (closed
when the breaker 4s, open). The rotor operates
through a 90-degfée, angle and is non-adjustable.
However, the cantacts®may be changed from “a"
to “'b"” or vice'versa.-To change, remove the switch
from the platform,\remove the back cover, shaft and
end bushifigmRemove the rotor and change the
contaGts’ as ‘desired. Be sure to replace the shaft in

Table No. 3. INTERRUPTING CAPACITY

INTERRUPTING CAPACITY IN AMPS.
voLTs NON-INDUCTIVE INDUCTIVE
CIRCUIT CIRCUIT
125 V. D-C o1 6.28
250 V.D-C 2 1.78
115 V. A-C 5 15
450 V. A-C 25 5

the original position relative to one of the unchanged
contacts.

Inspection. Remove the front cover and make
sure contacts are touching well before the end of
travel.

Maintenance. Check for loose bolts. Replace
contacts if necessary.

ALARM SWITCH ATTACHMENT

The alarm switch (Fig. 16) is integrated with the
shunt trip attachment and will energize the alarm
circuit on all opening operations except those
initiated through the push to trip button and shunt
trip. The alarm switch may be reset manually by
trip button or electrically by energizing the shunt
trip coil (when electrical resetting has been pro-
vided). Closing the breaker also resets alarm switch.

Inspection. Close the breaker manually and
then trip by trip button to be sure the alarm contact

A i‘%},}:’
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FIG. 13. Undervoltage Trip Attachment—Construction Details
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FI1G. 16. Alarm Switch Attachment—Conatruction Details

do not "'make’’. Repeat the above procedure except
trip by raising the O.C.T. trip finger. Note that the
alarm contacts do make contact.

Maintenance. Cle_an the alarm contacts when
necessary. Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electric lockout (Fig. 17) mounts,onthe top
of the platform, on the extreme left side. Jtsifunction
is to hold the breaker open (trip free) until/the lock-
out coil is energized. The lockout/coil can be de-en-
ergized after closure of the breaker,,if desired, with-
out tripping the breaker.

Inspection. Attempt'io’ close the breaker. The

lockout should prevent_closure, of the breaker by
holding the trip rod in the trip free position. Hold

ing the lockout armature in the closed position
should permit closure of the breaker. Releasing the
armature after closure should not trip the breaker.

Maintenance. The device is non-adjustable.
Check for faulty coil and loose bolts.

KEY LOCK ATTACHMENT
(For Fixed Breakers)

The key lock (Fig. 18) mounts on the right side
of the operating mechanism frame. The key can be
removed in the open or closed position of the
breaker.

Inspection. Push the trip button and turn key
to the locked position. The key is then removable
and the breaker is locked in the trip-free position.
Replace key and rotate to the unlocked position to

"l

! z
U TRAVEL

a5

(

FIG. 17. Electrical Liockout Attachment——Construction Details
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e

)

FIG. 18. Key Lock or Key Interlock Attachment For Fixed Breakers—Construction Details

free breaker trip button. The key is also removed in
this position.

Maintenance. The device is non-adjustable.
Check for loose bolts only.

KEY INTERLOCK ATTACHMENT
(For Fixed Breakers)

The key interlock (Fig. 18) mounts on theyright
side of the operating mechanism frame. When
the key interlock attachment is furnished, thejkey
lock attachment cannot be supplied. With (the key
interlock attachment the key cannot be removed
unless the breaker is locked in the open position.

Inspection. Push the trip button and turn key
to the locked position. The key,is then removable
and the breaker is locked in the ‘trip:free position.
Replace the key and rotate tofthe unlocked position
to free the breaker trip button./The key is not
removable in this position.

Maintenance. The device is non-adjustable.
Check for loosebolts,andinuts only.

RECTIFIER UNIT FOR A-C
ELECTRIC LOCKOUT ATTACHMENT

When an a-c¥electric lockout attachment is re-
quired, a\RECTOX unit is mounted underneath the
breakerplatiorm under the undervoltage device as
shown in Fig. 19. An auto-transformer is provided in
thelunit so that the common voltages for 60 cycles
and25 cycles can be connected to the appropriate
tefminal on the unit. A terminal block is mounted
on the rectifier unit to facilitate all wiring.

30

Inspection. There are no moving parts. Make
certain a-&incoming leads are connected to proper
terminals.

Maintenance. Check for loose connections.

REVERSE CURRENT TRIP ATTACHMENT

To protect direct-current equipment from reverse
currents, a reverse current trip attachment (Fig. 20)
is installed in place of the center pole unit, making
a two-pole breaker. This is a magnetic device
influenced by two circuits. The first is the potential
coil which magnetizes the armature and the second
is the main current which magnetizes the frame.
When current flows in the forward direction, arma-
ture movement is prevented by a stop. When the
current reverses the armature rotates in the opposite
direction and trips the breaker.

After tripping the reverse current, armature is
reset by opening the potential coil circuit. For this
reason the coil is always connected through an “'a"
contact of the auxiliary switch.

Calibration adjustment covers 5 and 25 per cent
reverse current, based on normal current rating.
Space is provided under the attachment for mount-
ing switches for indicating lights or alarm devices.

Inspection. Close the breaker manually. Reach
under platform and slowly move the armature to-
ward the pole piece to trip the breaker. Armature
should move without friction and should have
approximately Y42 inch overtravel after tripping.
Adjustment can be made by turning trip screw.
With breaker in open position move armature to-

i
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ward pole. An audible ‘elick"should be heard Maintenance. Check for loose bolts of attach-
from the switch before armatufe reaches stop posi- ment as well as bolting of associated connectors.
tion. Adjustment can be madefat lower trip screw.  Check potential coil for open circuits and to ground.,
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FIELD DISCHARGE SWITCH

The DBF-40 breaker is a two-pole DB-100 breaker
having special arc chutes and modified arcing con-
tacts plus a field discharge switch mounted on the
center pole (Fig. 21).

The field discharge switch is normally shipped
with an overlap of approximately 1/32” between
the side pole contacts and the field discharge con-

“DB” AIR CIRCUIT BREAKERS

tact by following the adjustment steps shown in the
figure.

Inspection. Remove the arc chutes, close the
breaker manually to check for freedom of motion
and to see that the field discharge adjustment is
within 1/3” open gap to 13” overlap relative to the
side poles. '

Maintenance. Clean the.contacts if necessary,
check contact relationship“and*adjust if necessary.
Check for loose bolts.

ADJUST FIELD DISCHARGE CONTACT IN FOLLOWING ORDER

ALL ARC CHUTES.

SERT OR REMOVE SHIMS %Y

BREAKER OPEN.

BRACKET "X
IN DETAIL 8",

NECESSARY.

Al
X -I.".s:.%ﬂ"_'f-“

-

1 - TRIP BREAKER élSF CLOSED) AND REMOYE

2 . LOOSEN ELASTIC STOP NUTS ;l:)AND IN-
BTAIN

3/32 DIM. SHOWN IN DETAIL "A"WITH

) . 3 - WITH MANUAL CLOSING AND SIDE POLE
..I.h 4 b JUST

ARC TIPS JUST TOUCHING, AD.
TO OBTAIN 3/64 DIM. SHOWN

4 - TIGHTEN STOP NUTS "2" AND RECHECK
DIMS, OF DETAILS "A" AND "8".

R . READJUST
SHIMS Y " AND ROLLER BRACKET X"IF

MAIN POLES
CLOSED

MAIN POLES
OPEN

FIG. 21. Cross-Section View of Field Discharge Pole Unit
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Recommended Spare Parts fox DB-75 and DB-100 Air Breakers

NUMBER
STYLE NUMBER PER RECOMMENDED
NAME OF PART NUMBER BREAKER OF
(ALWAYS GIVE BREAKER S. 0. NUMBER) PREF‘E)I'!‘ENGE DEVICE For Breakers
2105 S.up
AUXILIARY SWITCH...............ccuten Fig. 18
4 Pole Switch Unit.................... No. 187 lor2 1 2
FrontCover..........oovvvunnnnnanes No. 186 1 N 1
Contact Finger.................. 184 1397 624 8 4 8
Contact Segment................ 185 1397 641 4 4 8
CONTROLRELAY.............oiviinnen, Fig. 11
Operating Coil............coovvuvit No. 166 1 1 2
Blowout Coil and Circuit—L.P.......... No. 161 1 1 2
Blowout Coil and Circuit—R.P.......... No. 167 1 1 2
Moving Contact...................... No. 153 1 1 2
Stationary Contact.................... No. 160 2 2 4
(073 ) S No. 159 1 1
POLEUNIT. .....co v ivviiiiiiaraeenianns Fig. 3
Stationary Arcing Contact.............. No. 417 3 6 12
Stationary Main Contact—Top.......... No. 420 12:DB75 12 24
No. 420 15-DB100 18 30
Stationary Main Contact—Bottom. ...... No. 421 12-DB75 12 24
No. 421 15.DB100 18 30
Moving Arcing Contact............... No. 416 3 6 12
Moving Main Contact................. No. 401 3 1 3
ELECTRIC OPERATION

Closing Coil .. ..........covvvit Fig 3. No.)409 1 1 2
Shunt Tripping Coil................... Fig. 123No. 300 1 1 2
Overcurrent Device Complete.......... Figa6 3 1 2

RETAINING RINGS—ASSORTMENT
DB-75 . ieiiiiiii e s 497A346G04 1 2 3
DB-100. ... o vvirenennnnnne 497A346G05 1 2 3
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“Deion”
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SPECIAL INQUIRIES

attendant conditions.

representative as listed in the back ofthis book.

When comxﬁunicating with Westinghouse regarding the
product covered by this Instruction Book, include ail data
contained on the nameplate attached to the equipment.*
Also, to facilitate replies when particular inférmation is
desired, be sure to state fully and clearly the| problem and

Address all communications to the nearest\Westinghouse

WESTINGHOUSE
AIR CIRCUITBREAKER TYPE DB50

FRAME SIZE,1600 JINT RATING 50000 AMP

MAX DESIGN (VOLTAGE 625 AC 60 CY—300 DC

‘ RATED VOLTAGE 600 AC 60 CY——250 DC

FOR/CURRENT RATING SEE OVER CURRENT TRIP NP

SERIAL

PATENTS 1932090 1963643 2015561 2036284 2039054 2147419 2160681
NP5§4015 WESTINGHOUSE ELECTRIC CORP. MADE IN U.S.A.

*For a{permanent record, it is suggested that all name-
plate 'data be duplicated and retained in a convenient

location.




Type DB-50 “‘De-ion”’

Air Circuit Breaker

1600 Ampere FrameSize
600 Volts A-C
250 Volts D-C

Interrupting Rating
50;000 Amperes

WESTINGHOUSE ELECTRIC CORPORATION
Switchgear Apparatus Departments, East Pittsburgh, Pa.

l. B. 33-850-3 July, 1959
Supersedes |. B. 35-230-C3 Printed in U.S.A.
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“DB” AIR CIRCUIT BREAKER

WESTINGHOUSE
Type “DB” Air Circuit'Breaker

Type '"DB'" air circuit breaker is designed to give continuous and reliable
service as the protective link between theipewerdsource and associated productive
equipment. This breaker is built to, operaté with a minimum of maintenance,
while at the same time its simplified construction permits maximum accessibility
for inspection and adjustment whenfrequired. The ease with which attachments
may be added or removed is an outstanding feature of the "DB'" design.

For the greatest measure ¢f safety to operating personnel and also to minimize
maintenance requirements,,thelbreaker should be mounted in an enclosure suitable
to local operating conditionsy A “selection of standard enclosures is available for
various applications.

Important: Te assure proper functioning, inspect each breaker at regular
intervals in ‘acecordance with a systematic maintenance schedule. The frequency
and character “of the inspections will for the most part be determined by the
severity off'the duty performed. The minimum requirements, however, should
consist of (a light monthly inspection, with a thorough inspection semi-annually.
Occasional, cheCks on calibration as well as on coordination and freedom of all
moving parts, must be included in the maintenance schedule. Consult Westinghouse
engineering /and service personnel for recommendations pertaining to special
Operating or maintenance conditions.



RECEIVING, HANDLING, AND STORING

PART [—RECEIVING, HANDLING, AND STORING

Type '"DB-50" air circuit breakers, with all
attachments mounted in place, are shipped in
wooden crates.

Important: To avoid damage to the breakers,
do not use hooks in handling.

Net weights of Type DB-50 are given in Table
No. 1 below.

TABLE NO. 1 NET WEIGHTS

TYPE DB-50
2-Pole 3-Pole
MANUAL 220 1bs. 280 1bs.
ELECTRIC 295 1bs, 355 1bs.

Immediately upon receipt, examine shipment
for any loss or damage incurred during transit.
If injury or rough handling is evident, file a
damage claim at once with the transportation
company and notify the nearest Westinghouse
Sales Office.

When unpacking, be sure that no loose parts
are missing or left in the packing materiald
Report all shortages at once. Blow out any
dust or particles of packing material that may
have accumulated on the circuit breaker parts.

INSPECTION

The "DB" breaker assembly consistsyof a
coordinated group of sub-assemblies“mounted
on a steel supporting panels, 5, The complete
breaker assembly is to be mountedbwith the
steel panel in a vertical positién. “WAll inspec-
tions for proper operation (should, therefore,
be made with the breaker in thisgposition. Final
inspection should preferably be made with the
breaker in its permanent/mounting.

Inspect the breaker as“follows:

1. Raise and lower 4he trip bar by hand to
make sure that it does not bind.

2. Rotate the manual operating handle slowly
in a clo¢kwise direction to move the contacts
toward the\closed position.

a. Observe whether all parts are in proper
alignment and move freely.

b. Make certain that the studs have no6t
been forced out of alignment.

c¢. Be sure that the contactsWare clean and
properly aligned. For a descriptiomyof contact
alignment, refer to "Contacts!, Page 10.

3. If the contacts are injalignment and all
parts move freely, continue the) clockwise ro-
tation until the breaker is Tlatched.

4. Return the manual, operating handle to the
neutral position, thén rotate counterclockwise
to trip the breaker.

a. The toggle, linkage should collapse and
the movingeeontact assembly move freely to the
full open “position. This should be followed
immediately by, complete resetting of the links
in the (toggley mechanism as the handle is re-
turned“to the neutral position.

b. “WThe links must always be free to move
without/friction or binding.

5. Check the attachments for operation in
accordance with the appropriate instructions as
given under "Maintenance', Part Three of this
book.

NOTE: It is not advisable to lubricate any
parts of the breaker. The lubrication supplied
during factory assembly is sufficient for years
of service. The lubricant is of a special form
which is used sparingly. The addition of oil
will only promote the accumulation of dust and
dirt.

STORING

If circuit breakers are not to be installed in
their permanent location at once, they should
be carefully inspected for loose or damaged
parts and then stored in a clean dry place in
an upright position to avoid damage to the cir-
cuit breaker parts. A covering of paper will
prevent dust from settling on the circuit breaker
parts and is preferred to packing or other ma-
terials that are apt to absorb moisture.

i



“DB’’ AIR CIRCUIT BREAKER

PART II—INSTALLATION

Type "DB-50" circuit breakers are furnished
as complete unit assemblies and the installation
consists of: (1) bolting them to the supporting
framework or structure; (2) connecting the
current-carrying cables or bus bars; and (3)
completing any secondary control wiring that
may be necessary.

CAUTION: During installation, the circuit
breaker should be in the open position. Be
sure to de-energize the load and control leads
to be connected, and also the section of the
switchboard where installation is being made.

Mounting dimensions and details of the front
enclosure cutouts are shown in Fig. 1.

To prevent distortion of the breaker panel,
the supporting structure should be checked for
alignment.

CONNECTIGNS

Typical circuit breaker wiring diagrams are
shown in Fig. 2. The connecting cables or bus
bars should have adequategieurrent-carrying
capacity, otherwise, heat“will/be conducted to
the circuit breaker resulting in possible exces-
sive temperature rise. N Connecting cables or
bus bars must be supported so that the circuit
breaker studs will‘not befsubjected to unneces-
sary stresses.

The circuitybreaker studs and all connections
should bgfelean) smooth, and free from burrs
to assure /fully contact area. They should be
firmly, clamped or bolted in place to prevent
excesgive, heating.

TABLE NO. 2 CLOSING SOLENOID CONTROL
VOLTAGES AND CLOSING CURRENTS

MINIMUM VOLTAGE

NOMINAL AT COIL TERMINALS
VOLTAGE
Close Trip

uv,0-C o 1)
48v.D-C ‘e 28
125V.D-C 90 70
250V.0-C 180 140
115¥.60Cy 95
230V.60Cy 190 190
460v.60Cy 380 380

* Selenium Rectox is provided.

CURRENT IN AMPERES AT NORMAL
YOLTAGE FOR DB-50 BREAKER

Close Close Trip
S H
9.5
4.9
35 124 2.2
18 62 1.1
3.4
35* 12y 1.7
18* 62* 7

$ = Standard-burden closing coil.

H = High-burden ¢tlosing coil.

MUST be specified for each DB-50

breaker having short time delay devices and for each A-C op-
erated DB-50 breaker where closing power is taken from the line
side of breaker and the regulation is questionable.



INSTALLATION

Approximate Only. Do Not Use for Construction Purp
=2 e &2 £ &3
+ -
THE FOLLOWING ATTACHMENTS Current stud arrange- Current stud arrange- Current stud arrange-
CAN BE SUPPLIED WITHOUT IN- ment—2-pole breaker ment—2-pole breaker ment—2-pole breaker
CREASING OVERALL DIMENSIONS: with field discharge con- with reverse current at-
tacts t h t ¥ dard
® Auxiliary Switches (12-Cir- ac Nag‘iv[in :!;lan(gfmae::‘t)ar
cuit Maximum)
@ Shunt Trip | lu Dia. opening for
® Under voltage Trip (With ——53—— 16 key lock or
or Without Time Delay) .
N - 25 key interlock
@ Alarm Switch 7 8 .
when required.
@ Key Lock or Key Interlock o . o .
@ Field Discharge Contact unl d nl r= =4 4 'I'R. / r%
@® Electric Lockout - + ¢ ¢ of Handl
@ Operation Counter 7 3 of Handle
|3% 3 aw
23— |7 P e 2 “]TCenter Line
of Breaker
Current stud arrange- Current stud jarrange- J
ment—2-pole breaker ment-—3-pole breaker
with reverse current at- Cut-out in dead front
tachment (Standard door of cover
ABS-AIEE Marine ar-
rangement)

Live parts or combustible material
/ must not be located in this areg,

uniess gasideflecting barriers 21 ..
18 are provided here. 3z Dia.(2)
Provision for padlocking
breaker handie in tripped
,—%Dia.(s) . position. Padlocks furnished 3
sll‘ornﬁng 6 | 6 6 | by customer. 3
oles
X : Af .
\1 N AL le—|pABRroX. .
%7 i —-T——-.—- $Dia.12)
a3 | v o Yoo I3
A 71 ) =Hz 33 ] 2
Cutout in- i . 103 © T fl l j:
Customer's J Y " L, | 1
Mounting Panel i I| | a ‘ﬁ 9
Position : Al L 58 y v » I- 16
Indicator
of = o] . J ,j L_ !
Center Line - Va = L2 %‘ 9 Ia
of Handle [‘ 27 17 '
'_(_ -—ZDIO. = f
F Pl — L. | s i ol 3
ace Plote 1To CloseX 9 45‘3-To Trip | . 2 ! : i
] [FT7] = Fi o
111 | a !
Overcurrent AN N | 7 '
Trip——— 1 =S : sl 1
Reverse ] ———-J ! : Ve
Current Trip »10 ___“\ S—r—~ ____3j g |U Sotenoid 5 ~—Steel Base L]
Sl 82 3
= 9% 6] |l Min 15 Mounting Center Pole Studs
-1 - |Gia e Li (Side View)
2 i6 For field discharge
Boundary surfaces of the circuit breaker Door or front cover supplied contacts
are to be considered ground potential by switchboard builder.

Fig. 1-—DB-50 Outline Dimensions and Mounting
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MAINTENANCE

PART [1I—MAINTENANCE

POLE UNIT

Each pole unit is mounted on a separate
molded base through which the breaker studs
pass. (See Fig. 3.) The molded bases are
attached to the steel mounting panel and provide
insulation for the breaker studs.

The upper stud and contact are attached to
the molded base by two bolts. The moving
contact is pivoted on the molded base and at-
tached to the cross bar through insulating links.
The series coil and lower stud are fastened to
the molded base by four bolts.

CONTACTS. (See Fig. 3.) The DB-50 arc-
ing contact should touch first on closing, open
last on opening. Contact pressure.on the mains
is maintained by adjusting gap G to be .984-1.000
inch. This gap is adjusted by removing the
cross bar and screwing the insulating link in
or out on the stud. Be sure to tighten the lock
nuts after each adjustment.

Do not over-adjust as this will cause the con-
tact springs to compress to the solid position
and thus increase the closing effort. Chegk
for over-adjustment by prying the stationany
arc tips open to at least 1/16-inch gap.

MAINTENANCE OF CONTACTS. Roughjor
high spots should be removed with a filel or
sandpaper. To replace the arcing contaets, open
the breaker, remove the arc chutes and¢then
the stationary arcing contacts. Close the breaker
and remove the moving arcing gontacts. The
new contacts can then be added“ir the“reverse
order.

CAUTION: All power shguld be removed when
changing, maintaining or_ adjusting contacts.

OPERATING MECHANISMy,

The operating #mechanism (see Fig. 3) is
non-adjustable and cofisists of a series of non-
ferrous links designed to secure low closing
and tripping forces. To check for friction,
raise the trip bar and slowly rotate the manual
operating handle in close and trip direction.
The linkage should follow the handle without
stickings

A small quantity of lubricant is placed on

the thandle shaft, the roller lever roller, and
the latch plate at the factory.

10

CLOSING SPRING MECHANISM

The closing spring mechanism is shown in
Fig. 3A.

Rotating the closing handléfglockwise raises
the lift link and lower spring guide, to¥compress
the closing spring. Near the gndyof the closing
stroke the top end of the lift Jlinkr strikes the
first toggle lever to start4the breaker closing.
As the breaker closes the plsh rod raises the
toggle link and push link out of the toggle which
permits the closin@Wspring to complete the
breaker closing.

Slow emergéncyloperation to check the con-
tact sequémc e ¢an be obtained by exerting a
slight closing, pressure on the closing handle and
simultaneously, pishing forward on the breaker
cross bar togstart the breaker closing.

MAINTENANCE: Oil the pins and slides
eveny 10,000 operations.

CYOSING ‘SOLENOID

Thé closing solenoid (see Fig. 14) is non-
adjustable. It is designed for intermittent duty
only. Check for loose bolts.

To remove closing coil, trip breaker. Dis-
connect closing coil leads from control circuit
wiring. Take off bolts (18), washers (19), relay
release arm (17), bolts (10), washers (i1) and
plate (2). Drop closing coil (16) with brass
tube (5).

In replacing closing coil be sure to replace
brass tube (5) so that stationary core (4) and
moving core (22) are aligned in the tube. Be
careful not to disturb or bend plunger (23).
Re-assemble closing coil and details in reverse
order from removal.

If the circuit breaker is permanently mounted
near the floor so that the closing coil cannot be
dropped far enough for removal then follow these
directions. Trip breaker and remove breaker
manual operating handle and breaker face plate.
Disconnect closing coil leads from control cir-
cuit wiring. Take off bolts (18), washers (19),
relay release arm (17), bolts (10), washers (11)
and plate (2). Drop closing coil (16) with brass
tube (5) so that pin (6) is exposed. Push pin
(6) to right into hole on right hand side of
solenoid yoke (1) and allow moving core (22)
to drop into brass tube (5). Pick up closing




“DB’" AIR CIRCUIT BREAKER

coil with brass tube and moving core and bring
out through the U-shaped foot on breaker. Do
not lose plunger (24) and plug (27) in moving
core (22).

To replace closing coil be sure plunger (24)
and plug (27) are in moving core (22) and re-
assemble closing coil and details in reverse
order from removal. Take care to align sta-
tionary core (4) and moving core (22) in brass
tube (5). Take care to align plunger (24) and
plug (27) with plunger (23).

The minimum permissible control voltages
at the terminal of the closing coil}” andthe
closing currents at normal voltage are |listed
in Table No. 2 shown on Page 7.

OVERCURRENT TRIPPING DEVICE

The overcurrent trip isand@in delayed device
that can be supplied “With various rating coils
ranging from 100 to 1600hamperes. The con-

STEEL PANEL—~__[[ |
-ARC CHUTE
DB-50 CIRCUIT BREAKER /
1600 AMPERES. 600 VOLTS A-C [T i R
POLE UNIT~__ I o jE ¢
RN i
i L
MECHANISM-\ ﬁ
i} lode I
: L SR -
;,gm%m N 9% D
o 2 i
[-Va’d - - - i
SN © S Lk e TRIP SCREW
& AN @ 5% MOVING CONTACT
e [0 /R e AR | e
\ i J Mo 5o0p N forprasd UPPER COIL
; . = Ed NS TERMINAL
gy AN S
o Y o . ety A
i KA N =na
i U & N . N >
! o7 O : : s 5
o < X o :
500 NN i ]
aee VIR = = LOWER sTuD
- NN 4
O OO _ - _LOWER COIL
5 RN S TERMINAL
e RN N
LCLOSING ~OVERCURRENT -
SOLENOID TRIPPING DEVICE
24

/
1)

o
. ks e

TRIPPED

OPEN (RESET)

Fig. 3—Cross-Sectional View of Type DB-50 Circuit Breaker
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MAINTENANCE

MECHANISM

ROLLER

PUSH TRIP

PUSH ROD

LIFT LINK

TOGGLE LINK—

—

UPPER
SPRING GUIDE

LOWER SPRING GUIDE\‘ '

N-spRING MECHANISM

— Type DB-50,Spring Closing Mechanism

Fig. 3A
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DB’ AIR CIRCUIT BREAKER

struction, except for the coils, is similar for
all ratings.

The overcurrent tripping device can easily
be removed from the breaker and replaced with
another unit of different rating or of the same
rating without affecting the calibrations.

Installation and Removal

Before installing the overcurrent tripping de-
vice to the circuit breaker, determine the max-
imum travel of the trip plunger as shown at A
Fig. 6. Trip units shipped separately are labeled
with this travel. To measure the travel first
remove the scale plate by pushing down and in
at the bottom of the plate. Then, while releasing
the instantaneous or short delay valve by raising
their armature, push the moving core assembly
to its maximum upward position. This can be
done by prying upward with a screw driver in-
serted under the long delay pick-up lever. In
this position, measure the maximum travel of
the trip plunger above the top bearing nut as
shown at A Fig. 6. Replace the scale plate
and unit is then ready for assembly to circuit
breaker.

To install the overcurrent trip to the_cirouif
breaker it is merely necessary to inmsert)the
device into the pole unit so that the upper’ coil
terminal makes contact with the lower part of
the moving contact hinge and the lowerWeoil
terminal contacts the lower breaker Stud as
shown in Fig. 3. The unit is then/ Boited in

Fig. 4—Series Overcurrent
Tripping Device with Long Time
and Instantaneous Element

this position by means of four hexagon head,
steel bolts 2-1/2 inches long shdwn .af A,
Fig. 3. Use only one lock washer. under the
head of each of the bolts. Care shouldwbe taken
to make sure that bolts longer than specified
above are not used, because the ends of the
bolts may bottom in coil terminal thereby caus-
ing a loose connection.

Finally, the trip screw mounted on the trip
finger above the unit. must be adjusted for
proper tripping. While /doing this, be sure that
the breaker is disconmnedted from the circuit.
Then, adjust specialyspa@ing tool S#1649025 to
the exact dimension|A, Fig. 6, as measured
previously. Set this Spacing tool with correct
dimension of the, top bearing nut of the over-
current tripjdirectly under the trip screw.
Then withmthe Breaker closed and by means of
special (wrench, S#1649026, turn the trip screw
veryycarefully and slowly in the clockwise di-
rectionquntil the breaker just trips. From that
point, \continue turning the trip screw another
one-half) turn. This half turn will provide 1/64
inchyof overtravel which insures posgitive trip-
ping  of the circuit breaker. This adjustment
can"most easily be made by holding the spac-
ing tool in place with the left hand and turning
the trip screw by means of special wrench with
the right hand. These tools should be inserted
from the bottom and care taken to avoid jam-
ming these in the mechanism or contacts when
the breaker opens.

This adjustment duplicates the one made at
the factory for calibration of the timing points

Fig. 5—Series Overcurrent Trip-
ping Device Showing the Assem-
bly of Calibration Case to Mag-
netic Circuit.

13
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| b——TRIP FINGER
_J TT
L TRIP SCREW
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) TRIP PLUNGER R
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2-TURN
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MOVING CORE
INSTANTANEQUS
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7
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OVERCURRENT TRIPP DEYICE
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Fig. 6—Cross-Sectional View of Series Overcbirent Tripping Device
with Long Delay and Instantaneous Elements
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Fig. 9—Tripping Characteristics of Special
Series Overcurrent Tripping Device
with Instantaneous Element Only

on the unit. Since the trip plunger travel to
trip the breaker is a direct function ofwthe
tripping time, it is important that this adjust-
ment be made with care and precaution.

To remove an overcurrent tripping device
from the breaker, remove the four bolts A
Figure 3 which hold the tripping device to the
breaker base. Before remowing the last bolt,
hold the tripping device o prevent it from
falling.

Construction

The overcurrent,tripping device is air delayed
with all of it§%elements completely adjustable.
A typical unit is shown ready for mounting on a
circuit breaker, pole unit in Figure 4.

The tripping device consists of two main sub-
assemblies®hamely:

L, "“The) magnetic frame and coil assembly as
shown in Figure 5A.

2."%WThe delay elements assembly as shown in
Figure 5B. The two assemblies are held to-
gether by means of the two white mounting
screws as seen from the bottom of the cali-
bration case.

As seen from the sectional view Figure 6,
the magnet frame and coil assembly consists
of a yoke, a coil, a stationary and moving core
together with their necessary insulation.

The delay elements assembly as seen from
the same figure contains an air chamber, a
diaphragm, and trip plunger as well as all the
armatures, springs, and valves to produce the
adjustable long delay, short delay and instan-
taneous characteristics of the circuit breaker
tripping curve.

Time-Current Classification

The overcurrent tripping devices can be sup-
plied with any combination of the three tripping
elements, namely, long delay, short delay, and
instantaneous elements. The most popular com-
binations are listed below:

1—DUAL OVERCURRENT SERIES TRIPPING DEVICE
This unit has an adjustable long delay and an

adjustable instantaneous element, the character-
istic curve of which is shown in Figure 7.

15
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The calibration for the various elements are: The calibration for the various elements are:
(a) Long delay pick-up
Adjustable with calibrated marks at 80-
100-120-140 and 160 percent of coil rat-
ing.

(a) Long delay pick-up
Adjustable with calibrated marks at 80-
100-120-140 and 160 percentVof ceil rat-
ing.

(b) Long delay
Adjustable with one calibrated mark at
25 seconds (limits 19425 seconds).

(b) Long Delay
The long delay is available with any one
of the delay ranges listed below:

Delay Range Description
60

Adjustable with one calibrated

(c) Instantaneous pick-up
Adjustable with onegcdlibrated mark at
1000 percent ofycoilyrating.

2—DUAL SELECTIVE OVERCURRENT/SERIES TRIPPING DEVICE
FOR GROUP OR TIE BREAKERS

A selective device is equipped with an adjust-
able long, delay a4nd an adjustable short delay
element. These two elements combine to give
a typicdlhselective curve as shown in Figure 8.
This aunithcan be made selective with a stand-

50

40

30

20

10

mark at 80 seconds and another
at 30 seconds or less.
Adjustable with one calibrated
mark at 5 seconds and another
at 25 seconds or less.
Adjustable with one calibrated
mark at 40 seconds and another
at 20 seconds or less.
Adjustable with one calibrated
mark at 30 seconds and another
at 15 seconds or less.
Adjustable with one calibrated
mark at 20 and another at 10
seconds or less.

Adjustable with one calibrated
mark at 10 seconds and another
at 5 seconds or less.

(c) Short delay pick-up

Adjustable with calibrated marks at 500-
750 and 1000 percent of coil rating.

ard {deviee or another selective device of the
same ‘or of a different rating.
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(d) Short delay
Adjustable with calibrated marks at 6-15
and 30 cycles.

3—DUAL SELECTIVE OVERCURRENT SERIES TRIPPING DEVICE
FOR LOAD BREAKERS

This device is equipped with an adjustable
long delay and an adjustable instantaneous ele-
ment. The calibration for the various elements
are:

(a) Long delay pick-up
Adjustable with calibrated marks at 80-
100-120-140 and 160 percent of coil rat-
ing.

(b) Long Delay
The long delay is available with any one
of the delay ranges listed below:

Delay Range Description

30 Adjustable with one calibrated
mark at 30 seconds and another
at 15 seconds or less.

20 Adjustable with one calibrated
mark at 20 seconds and another
at 10 seconds or less.

10 Adjustable with one calibrated
mark at 10 seconds and another
at 5 seconds or less.

(c) Instantaneous pick-up
Adjustable with calibrated marks{at 500-
1000 and 1500 percent of coiljrating.

4—SPECIAL INSTANTANEOUS TRIP ONLY

This device is equipped (with gan adjustable
instantaneous element Only. A Jtypical time-
current characteristic gorfsuch a device is
shown in Figure 9.

This device is awailable, with either of the
two calibrations listed elow:

(a) InstantaneowS%pick-up
Adjustablef with calibrated marks at 80-
100-120-1404and 160 percent of coil rating.

(b) IdstantaneousS pick-up
Adjustable with calibrated marks at 500-
1000.4and 1500 percent of coil rating.

Operation

1—DUAL OVERCURRENT SERIES TRIPPING DEVICE AND DUAL
SELECTIVE OVERCURRENT SERIES TRIPPING DEVICE FOR
LOAD BREAKERS

An overload or short circuit current through
the series coil D, Figure 10, will cause the

moving core C to be attracted and move toward
the stationary core B. At low currents, the
moving core C will carry the tripping stem F
along with it, immediately closing teset valve
G after which motion is retarded by ‘the dia-
phragm E. The rate of travel of the diaphragm
is determined by the rate at whichair is per-
mitted to enter chamber T by the various valves
H and K. At higher curréntsgwhen the attrac-
tion between the movifig copé Cjand the station-
ary core B is greater@thanthe load on the
spring inside the mowying core, the moving core
will compress the §ppinghand travel independ-
ently of the tripping stem F. This spring in-
sures a constant force pattern acting on the
diaphragm E.

Valve His theWleng delay valve and it is per-
manently__open_ to a calibrated setting. This
setting avhiéh controls the tripping time can be
changed® Yy Jmeans of dial S, Figure 10. The
magnitudewof current at which the long delay
will Begin, to operate is determined by the long
delay. pick-up adjusting knob P Figure 10. The
magnitude of current at which the instantaneous
trip will operate is determined by the instanta-
neolls pick-up adjusting knob N Figure 10.

9-—DUAL SELECTIVE OVERCURRENT SERIES TRIPPING DEVICE
FOR GROUP OR TIE BREAKERS.

The operation of this selective device is the
same as the dual overcurrent series tripping
device except that in this case, the instanta-
neous valve K, Figure 10 is replaced with a
short delay valve J, Figure 11 which controls
the size of orifice and consequently the tripping
time in the short circuit region. This orifice
is adjustable by means of knob R.

3—SPECIAL INSTANTANEOUS TRIP ONLY DEVICE

The special instantaneous trip only device, in
principle, is the simplest of the four. As seen
from Figure 12, the adjustable instantaneous trip
is merely a modification of the adjustable long
delay pickup of the dual overcurrent series
tripping device.

Time-Current Characteristics

The time current curve of this air delayed
device has an inverse time characteristic up
to approximately 500 per cent of coil rating in
the long delay range as shown in Figure 7.
Within this range, the moving core and tripping
stem move as a unit, that is, the magnetic pull
has not increased sufficiently to overcome the
loaded spring inside the moving core. Above

11
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Fig. 11—Schematic Diagram of Selective
Series Overcurrent Tripping Device with
Adjustable Long Delay and Short
Delay Elements

Fig. 12—Schematic Diagram of Special Series
Overcurrent Tripping Device with Instantaneous
Element Only.
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500 per cent, the tripping time is essentially
constant with increase in current. Within this
region, the magnetic force is sufficient togover-
come the spring inside the moving core at the
outset, thereby subjecting the diaphragm 4o the
constant force pattern of the springdThe“tripping
time will remain constant until interyupted by
the instantaneous or short delay pick-upywher-
ever they occur. For the same geason, the
tripping time in the short delaysregion remains
constant with increasing currentg¢ior a given
setting of the short delay.

Adjustment of Calibratiofi Settings

CAUTION: As afsafety measure, the breaker
should be disconnected from the circuit before
making any adjuStment.

1—LONG DELAY PICK:UP

The Tong delay pick-up can be adjusted by
means of B, Figure 10, also shown in Figure
6. The unit has been calibrated and the cali-
bration plate marked at five settings, namely
80, 100120, 140 and 160 per cent of the coil
rating. Settings slightly below 80 per cent and
above 160 per cent as well as intermediate
settings although not calibrated can be obtained
by means of the adjusting knob. The pick-up
was placed on the 100 per cent setting before
shipment. A different setting can be obtained
by turning the adjusting knob with the help of

a small screw driver inserted in the slots for
that purpose.

2—1LONG-DELAY CALIBRATION

The long delay can be adjusted by means of
the long time adjusting dial S Figure 10, also
shown in Figure 6. The dial adjustment is
limited to slightly less than one turn. One point
has been calibrated at the factory and it is in-
dicated by a white mark on the outer edge of
dial. When this white mark coincides with the
white indicator on the front lower case the
tripping time will be between 19 and 25 seconds
for currents above 500 per cent of the coil rating
as shown in Figs. 7 and 8.

J—INSTANTANEOUS PICK-UP

The instantaneous pick-up can be adjusted by
means of knob N, Figure 10, also shown in
Figure 6. The instantaneous pick-up has been
calibrated and the calibration plate marked at
10 times the coil rating at the factory. The
extremities of this scale are marked 'High"
and "Low'". Various pick-up settings below
and above 10 times coil rating can be obtained
by raising or lowering the indicator by means
of the adjusting knob. The adjusting knob can
be. turned by hand or more easily turned with
a small screwdriver inserted in the slots pro-
vided for that purpose. Figure 14 shows the
approximate pick-up currents that can be ex-
pected for various scale settings below and
above the calibrated setting.

19
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4—SHORT DELAY PICK-UP

The short delay pick-up can be adjusted by
means of knob Q, Fig. 11. It is adjustable over
a range of from five hundred to one thousand
percent of coil rating with three calibrated
marks at 500-750 and 1000 percent. The ad-
justing knob Q, Fig. 11, can be easily turned
to these or any intermediate settings by hand
or by means of a small screw driver inserted
in the slot provided for that purpose.

5—SHORT DELAY CALIBRATION

The short delay can be adjusted by means of
knob R, Fig. 11. The range of adjustment is
from 6 to 30 cycles with specific calibration
marks at 6, 15 and 30 cycles. Knob R can be
turned by hand or more easily with a small
screw driver inserted in the slot provided for
that purpose.

6—SPECIAL INSTANTANEOUS ONLY PICK-UP

The special instantaneous pick-up can be ad-
justed by means of knob P, Fig. 12. The range
of adjustment on one unit is from 80 to 160
percent of coil rating with specific calibration
marks at 80-100-120-140 and 160 percent. Anz
other unit is supplied with a range ofgadjust-
ment from 500 to 1500 percent of goil rating
with specific calibration marks at 50051000 and
1500 percent. Settings slightly abeve and be-
low this range as well as intermediate, settings
can be obtained by turning the adjusting knob
P by hand, or with the help of @ small screw
driver inserted in the slot on the hottom of the
knob. Other similar instantaneous{only tripping
ranges can be supplied On,request.

MAINTENANCE

If for any reason, theginstantaneous or short
delay valves have tp be 'removed or replaced,
this can be done”without removing the unit from
the breaker. [First{remove the molded cap on
the bottem Wef ‘the’ instantaneous valve. The
9/16-in¢h open%end wrench supplied for adjust-
ing txip scfew will fit this cap which is shown
clearly'id Figure 6. Note that the instantaneous
valve is onfthe left side of the unit and the
short delay valve is on the right side. Both
these valves are rarely used together. When
a valve®is omitted or rendered inoperative, it
is replaced with a plug which closes the valve
opening.

To remove a valve first remove valve cap
shown in Figure 6, then use a screwdriver to

turn the whole valve assembly counterclockwise
180 degrees at which point the valvew Cangbe
removed. It can be replaced with a [completely
new assembly.

To replace the valve be sure that the small
projection on the side of the valvegenters the
keyway in the lower case body. It should then
be pushed up to the gasket surface and turned
clockwise 180 degreeSYy, The molded cap with
a new coat of some commercial sealing com-
pound on its threads ;hould then be inserted to
hold and seal the valve in¥place. The sealing
compound should 4preferably be one that will
remain plastic indefinitely, facilitating its future
removal. Be suréynot to fasten the molded cap
too tightly a€ it may damage the diaphragm
against whieh it seals.

CONTROL"RELAY

The\ control relay (see Fig. 15) mounts di-
rectlyptinder the auxiliary switch. It is a single-
coily, mechanically-tripped device with the coil
Suitable for continuous energization. The oper-
ation sequence is outlined in Fig. 2, Page 9.
The contacts should normally last the life of
the breaker, but are replaceable if found nec-
essary.

The trip pin (see Fig. 15) is made to release
the relay contacts when the release lever is ap-
proximately 1/16-inch from its stop surface on
the relay mold, with the breaker closed.

The relay trip rod (3 and 9) should be ad-
justed for correct operation of the relay and
the relay release arm (6) as follows:

Disconnect the closing coil leads from the
control circuit wiring.

Hold guide (2) with wrench and loosen lock
nut (4). Move bolt (9) up or down so that when
the relay operating coil is energized, the relay
will trip when the shoulder on guide (2) is with-
in 1/32-inch of striking mounting bracket (1).
Also when the shoulder on the guide is against
the mounting bracket de-energizing and then
energizing the relay operating coil should not
cause the relay contacts to move toward the
closed position. Be sure to really tighten lock-
nut (4) to guide (2) to maintain this adjustment.

Energize relay operating coil. Slowly close
the breaker manually. Move nut (3) up or down
so that when relay release arm (6) strikes nut

21
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Fig. 15—Control Relay— Adjustment and Construction Details

(3), the relay contacts widl open just before the
breaker latches. This{ position can be best
determined by watching the pawl in the breaker
operating mechanism. The relay contacts should
open when the pin has 1/32-inch to travel up-
ward to allow the pawl to snap in place. When
the breakey is latched, de-energizing and then
energizingathe relay operating coil should not
causenthe\relay contacts to move toward the
closed position. Trip breaker. Tighten lock-
nut5) \to nut (3) to maintain this adjustment.

22

Reconnect closing coil leads to the control
circuit wiring.Check electric closing of breaker.

SHUNT TRIP ATTACHMENT

The shunt trip mounts on top of the platform
immediately to the right of the operating mech-
anism.

(See Fig. 16 on following Page.)
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Fig. 16—Shunt Trip Attachment—Construction Details

It is non-adjustable and is gntended for inter-
mittent duty only. The ‘hunt, trip) circuit must
always be opened by ang,auxiliary switch con-
tact. Tripping currents are tabulated in Table
No. 2, Page 7.

Inspection

With the breaker, inithe open position, manual-
ly push the movingf{core against the stationary
core and rotatelthepreaker handle to the closed
positiont” Theybreaker should be trip free.

TheWtrip lever of the shunt trip should have
from 1/32,td/1/8-inch clearance to the trip bar.

Maintenance

Check for loose bolts and faulty coil.

UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip mounts on top of the
platform, to the right of the shunt trip. (See

Fig. 17.) Its function is to trip the breaker
when the voltage falls to between 30 to 60 per
cent of normal.

The moving core is normally held magnetical-
ly against the stationary core to hold the rod
and consequently the reset lever in the reset
position. When the coil voltage is reduced suf-
ficiently, the reset lever spring overcomes the
magnetic attraction of the cores and rotates
reset lever clockwise. As reset lever rotates,
pin pushes against the latch to release it from
its latch plate. When the latch releases, the
trip spring rotates the trip lever counterclock-
wise to trip the breaker. The linkage is reset
by the cross bar as the breaker opens.

Always connect the coil to the line side of
the breaker unless the attachment is equipped
with a time delay device. In this case, the
time delay will delay the tripping of the breaker
long enough to permit energization of the under-
voltage coil from the load side. Do not use
an auxiliary switch contact in the undervoltage
circuit.
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UNDERVOLTAGE TIME DELAY ATTACHMENT

The undervoltage air dashpot time delay at-
tachment mounts on the front of the undervolt-
age trip, replacing moving core cover. (See
Fig. 17. The needle valve screw in the top
regulates the opening through which the air is
forced and hence the time delay. (See Fig. 18.)
The attachment does not have a quick reset
feature and therefore approximately one minute
should be allowed between operations to permit
complete resetting.

Inspection

Hold the trip bar down and close the breaker
manually. Release the trip bar slowly, allow-
ing the undervoltage trip spring to raise the
trip bar and trip the breaker.

Maintenance
Check for loose bolts and faulty coils.

REVERSE CURRENT TRIP ATTACHMENT

This attachment mounts directly on the center
molded pole unit base, in the space ordinarily
occupied by the overcurrent attachment. (See
Fig. 19.) It is used to trip the breaker when
the direction of current flow in that pole is re+
versed. When the series coil current is flow-
ing in the forward direction, armature moves
ment is prevented by a stop. When the series
coil current is reversed, the armature rotates
in the opposite direction to trip the breakefr.
Calibration adjustment covers 5 and 25 péf” cent

reverse current, based on normal current rating.

After tripping the reverse currefit armature
is reset by opening the potential “eeil circuit.
For this purpose an "a' contactiof, theWbreaker
auxiliary switch should be confiectedfin series
with the potential coil.

Inspection

Close the breaker manually, and push back-
ward on the spring stud logated on the bottom
of the armature, to trip the breaker. The
armature should “moved without friction, and
should have approximately 1/32-inch overtravel
after tripping.

Final inspection should be made electrically,

after the circuit connections are complete as
shown in Rig.\2 Page 9.

24

Maintenance

Remove all power from the breaker and ref
peat the mechanical inspection given above.
Check for loose bolts and open circuit in poten-
tial coil.

FIELD DISCHARGE SWITCH

The field discharge switch is ordinarily used
with a two-pole breaker, and mounts%n an in-
sulating panel in place of thel centén pole.(See
Fig. 20.) The switch is degignéd to6 close ap-
proximately simultaneously with the opening of
the breaker contacts. Affgyarc )chute is always
supplied to interrupt metor Stdrting secondary
currents.

Inspection

Remove the Narc(\chute, close the breaker
manually and checkyfor freedom of motion. The
contact gapwshould be approximately 1/16-inch
when the areéing centacts on the circuit breaker
touch onja, closing operation. The gap is ad-
justed By looseéning the locking nut and turning
the operating rod in or out. Always leave a
slight“gap “at the stop surface.

Maintengnce

Remove power from the breaker, clean the
contacts if necessary, check the contact gap
and adjust if necessary. Check for loose bolts.

AUXILIARY SWITCH

The auxiliary switch mounts on top of the
platform to the left of the operating mechanism.
(See Fig. 21.) The contacts will carry 15 am-
peres continuously or 250 amperes for 3 seconds.

TABLE NO. 3 INTERRUPTING CAPACITY

INTERRUPTING CAPACITY IN AMPERES
YOLTS
NON-INDUCTIVE CIRCUIT INDUCTIVE CIRCUIT
125 V. D-C 11 6.25
250 V. D-C 2 1.75
115 V. A-C 75 15
450 V. A-C 25 5

The switch is a shaft-operated, 4-pole, rotary
type having two "a" contacts (closed when the
breaker is closed) and two "b'" contacts (closed
when the breaker is open). The rotor operates
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Fig. 19—Reverse Current Trip Attachment—Construction Details
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through a 90-degree angle and is non-adjustable
however, the contacts may be changed from "a"
to "b" or vice versa. To change, remove the
switch from the platform, remove the back
cover, shaft and end bushing. Remove the rotor
and change the contacts as desired. Be sure
to replace the shaft in the original position
relative to one of the unchanged contacts.

Inspection

Remove front cover and make sure contacts
are touching well before the end of travel.

Maintenance

Check for loose bolts. Replace contacts if
necessary.

ALARM SWITCH ATTACHMENT

The alarm switch mounts above the shunt trip
attachment (see Fig. 22) and will energize the
alarm circuit on all opening operations except-
ing those initiated through the breaker handle
or shunt trip. The alarm switch may be reset
manually by rotating the breaker handle to the
tripped position, or electrically by energizing
the shunt trip coil (when electrical resetting
has been provided). Manually or electrically
closing breaker also resets alarm switch.

Inspection

Close the breaker manually and trip by/rotat=
ing the breaker handle to be sure the alarm
contacts do not "make'. Repeat the abovegpro-
cedure except trip by raising theStrip bar;)/note
the alarm contacts do make contact:

Maintenance

Clean the alarm contacts when necessary.
Check for loose bolts.

ELECTRIC LOCKOUT ATTACHMENT

The electricflockout mounts on the top of the
platform immediately to the left of the operating
mechanism and Behind the auxiliary switches.
(See Fig. 23). Its function is to hold the breaker
open (trip free) until the lockout coil is ener-
gized. The lockout coil can be de-energized
after closure of the breaker, if desired.

Inspection

Rotate the breaker handle to the closed posi-
tiofims The lockout should prevent closure of the
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breaker by holding the trip bar in the trip free
position. Holding the lockout armature in the
closed position should permit closure of the
breaker. Releasing the armature after closure
should not trip the breaker.

Maintenance

The device is non-adjustable. Chgck foer open-
circuited coil and for loose bdélts.

KEY LOCK ATTACHMENT

The key lock mounts on the,right side of the
operating mechanism frame. " (See Fig. 24.)
The key can be remoyed, in"the open or closed
position of the breaker.

Inspection

Rotate breaker handle to tripped position and
turn key in the“locked position. The key is
then removableland the breaker handle is locked
in the, gripped position. Replace key, apply
force _dmy the¥ counter-clock-wise direction to
breaker handle and rotate key to the unlocked
position, to free breaker handle. Key should be
removed in this position.

Mainiénance

The device is non-adjustable. Check for
loose bolts only.

KEY INTERLOCK ATTACHMENT

The key interlock mounts on the right side
of the operating mechanism frame. (See Fig.
24.) When the key interlock attachment is fur-
nished, the key lock attachment cannot be sup-
plied. In the key interlock attachment the key
cannot be removed unless the breaker is locked
in the open position.

Inspection

Rotate the breaker handle to the tripped po-
sition and turn key to the locked position. The
key is then removable and the breaker handle
is locked in the tripped position. Replace the
key, apply force in the counter-clockwise di-
rection to the breaker handle and rotate the
key to the unlocked position to free the breaker
handle.

Maintenance

The device is non-adjustable. Check for
loose screws and nuts only.




“DB’" AIR CIRCUIT BREAKER

RECTIFIER UNIT FOR A-C UNDERVOLTAGE AND
A-C ELECTRIC LOCKOUT ATTACHMENTS

Wien an a-c undervoltage attachment or an
a-c electric lockout attachment or both is re-
quired, a RECTOX unit is mounted underneath
the breaker platform under the undervoltage de-
vice as shown in Fig. 25. An autotransformer
is provided in the unit so that the common
voltages for 60 cycles and 25 cycles can be
connected to the appropriate terminal on the
unit. The attachment leads are soldered to the

rectifier in the unit to insure against possible
open circuits.

Inspection
There are no moving parts. Make certain
a-c incoming leads are connected fo proper

terminals.

Maintenance

Check for loose connections.

CROSS BAR

H ALARM SWITCH
,

Fig. 22=Alarm_Switch Attachment—Construction Details
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MAINTENANCE
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Fig. 25 Rectifier Unit for A-c Undervoltage and
A-c Flectric Lockout Attachments
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WESTINGHOUSE ELECTRIC CORPORATION
HEADQUARTERS: 3 GATEWAY CENTER, P. 0. BOX 2278, PITTSBURGH 30, PA.

ABILENE, TEXAS, 230 First Nat'l Bank Bldg., No. 4th & Cypress Sts.

*AKRON 13, OHIO, 1945 W. Market St., P.O. Box 5284
ALBANY, GA., P.O. Box 74
ALBANY 5, N. Y., 19 Railroad Ave.

ALBUQUERQUE, N. MEX., 610 Gold Ave., 5. W., Box 157
ALLENTOWN, PA., 739 Hamilton St.

AMARILLO, TEXAS, 301 Polk St.

APPLETON, WIS., 1305 N. Division St., P.O. Box 206
ARCADIA, CALIF., 129 So. First Ave.

ASHEVILLE, N. C., Box 8094, Grace Sta.

*ATLANTA 2, GA., 1299 Northside Drive, N. W., P.O. Box 4808
AUGUSTA, MAINE, 9 Bowman St.,, P.O. Box 667
AURORA, ILL., 901 Main St.

*BALTIMORE 2, MD., 501 St. Paul Pl
BATON ROUGE 2, LA., 3875 Florida Ave., P.O. Box 2883

*BEAUMONT, TEXAS, 1103 American Nat'l Bank Bldg.
BELL GARDENS, CALIF., 6541 Eastern Ave.

*BIRMINGHAM 3, ALA., 1407 Comer Bldg.

BLUEFIELD, W. VA., 704 Bland St.
BOISE, IDAHO, 318 Capitol Blvd., P.O. Box 1518

*BOSTON 10, MASS., 10 High St.

BRIDGEPORT 10, CONN., 540 Grant St.

*BUFFALO 3, N. Y., Ellicott Square Bldg.

*BU , MONT., 1 East Broadway

CANTON 3, OHIO, 1452 Cleveland Ave., N W., P.O. Box 93

CHARLESTON, S. C., P.O. Box 303
CHARLESTON'1, W. VA., 179 Summers St., P.O. Box 911
*CHARLOTTE 8, N. C., P.O. Box 1399 2001 W. Moorehead St.
*CHATTANOOGA 2, TENN., 928 Volunteer State Life Bldg.
*CHICAGO 54, ILL., Merchandise Mart Plaza, P.O. Box 3426
*CINCINNATI 2, OHIO, Gwynne Bldg.
*CLEVELAND 13, OHIO, 908 Iuminating Bldg., 55 Public Square
COLUMBIA, S. C., 301 Security Federal Bldg., P.O. Box 5283
*COLUMBUS 15, OHIO, 262 N. 4th St.
COMPTON, CALIF., 18020 S. Santa Fe Ave.
CORPUS CHRISTI, TEXAS, 205 N. Chaparral St.
*DALLAS 1, TEXAS, 1232 Fidelity Union Life Bldg., 1511 Bryan St.
*DAVENPORT, IOWA., 1531 W, River St. '
DAYTON 2, OHIO, 32 North Main St.
*DENVER 4, COLO., 55 W. 5th Ave.
*#DES MOINES 17, IOWA, 2515 Dean Ave.
*DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502
*DULUTH 2, MINN., 330 First Ave., East
*EL PASO, TEXAS, 611 Electric Bidg., 215 N. Stanton St.
EMERYVILLE 8, CALIF., 5815 Peladeau St.
ERIE 2, PA., 1003 State St., 1112 Baldwin Bldg.
EUGENE, ORE., 1345 Olive St.
EVANSVILLE 7, IND,, 1253 Diamond St.
FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147
FERGUS FALLS, MINN., 10115 W. Lincoln Ave.
FLINT 3, MICH., 508 Church St.
FORT WAYNE 2, IND., 124 Washington St.
FT. WORTH 2, TEXAS, 1205 Electric Bldg.
#FRESNO 1, CALIF., 2608 California Ave.
*@RAND RAPIDS 2, MICH., 148 Monroe Ave., N.W.
GREENSBORO, N. C., 707 Guilford Bldg.
GREENVILLE, S. C., 135 S. Main St., P.O. Box 1559
GULFPORT, MISS., P.O. Box 2327, Evergreen Station
HAGERSTQWN, MD., 5 Public Square
HAMMOND, IND., 6355 Indianapolis Blvd.
*HARTFORD 3, CONN., 119 Ann St.
*HOUSTON 2, TEXAS, 507 Dallas Ave.
*HUNTINGTON 1, W. VA., 1029 Seventh Ave,, P.O. Box 1150
HUNTSVILLE, ALA., P.O. Box 42, 212 Uplown Bldg.
*INDIANAPOLIS 7, IND., 1560 Stadium Drive
*JACKSON, MICH., 120 West Michigan @ve.
ACKSON, MISS., 607 Electric Bldg., P.O. Box 2168
JACKSONVILLE 6, FLA., 1520 Prudential)Building, 841 Miami Rd.
OHNSON CITY, N. Y., 419 Grand &Ave.
JOHNSTOWN, PA., Wallace Bldg?, 406 Main 5t.
*KANSAS CITY 6, MO., 101 W, Eleventh St
KINGSPORT, TENN., 145 Commerce St.
KNOXVILLE 8, TENN., 608 Buzwell Bldg.

*

CEDAR RAPIDS, IOWA, 512 Dows Bidg., 210 2nd St,, 5.E., P.O. Box 1828

APPARATUS SALES OFFICES

LAKE CHARLES, LA., Gayle Bldg., P.O. Box 1336

LINCOLN 8, NEBR., 414 Federal Securities Bldg.

LITTLE ROCK, ARK., 103 W. Capitol St., 707 Boyle Bldg.
*LOS ANGELES 17, CALIF., 600 St. Paul Ave.
*LOUISVILLE 2, KY., 332 West Broadway

MADISON 3, WIS., 110 N. Thornton Ave.

MEDFORD, ORE., 1233 Court St., P.O. Box 1308
*MEMPHIS 3, TENN., 825 Exchange Bldg.

MIAMA 32, FLA., 532 Ingraham Bldg.
*MILWAUKEE 2, WIS., 538 N. Broadway
*MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E.

MOBILE, ALA., 1511 Merchants Nat'l Bank Bldg.

NASHVILLE, TENN., Suite 316, 1717 West/End Bldg.
*NEWARK 2, N. J., 1180 Raymond Blvd.
*NEW ORLEANS 19, LA., 400 N. Carrollton Ave., P.O. Box 7497
*NEW YORK 5, N. Y., 40 Wall St.

NIAGARA FALLS, N. Y., 807 United Office Bldg-, 220 First St.
*NORFOLK 10, VA., 915 W. 21st St.

*OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
OLEAN, N. Y., Exchange Nat'l Bank'Bldgyy201 N. Union St.
*OMAHA 2, NEBR., 117 North Thirteenth St.

PEORIA 3, ILL., 2800 N. Adams St.
+PHILADELPHIA 4, PA., 3001 Walaut St.
*PHOENIX, ARIZ., 1110 N, 21st Ave.

*PITTSBURGH 30, PA., 3064th Ave., P.O. Box 1017
*PORTLAND 4, ORE;1809 S. WiSixth Ave.
PROVIDENCE 3, R{I., S1)Empire St.

RALEIGH, N. C. {315 Superior Bldg., P.O. Box 2146
LTO, CALIF., 430Wost Foothill Blvd.
*RICHMOND 21,V A., 4000 West Broad St.
ROANOKE/ VA., 303 1st St., S.W.
ROCHESTER 8/N. ¥.)711 Exchange St.
*ROGKFORD, ILL., 2121—15th St.
RUTLAND, VT.,98 Merchants Row

SACRAMENTO 14, CALIF., 1720-—14th St.
SAGINAW, MICH., 11 Jarvis-Yawkey Court

*STILOUIS 1, MO., 411 North Seventh St.

*GALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN,ANTONIO 5, TEXAS, 201 N. St. Mary's St.

*SAN DIEGO 1, CALIF,, 525 “E" St.

#3AN FRANCISCO 8, CALIF., 410 Bush St.
SAVANNAH, GA., Suite D, Realty Bldg., P.O. Box 2008

*SEATTLE 4, WASH., 3451 East Marginal Way
SHREVEPORT, LA., 623 Johnson Bldg., P.O. Box 1661

*SIOUX CITY 2, IOWA., 1005 Dace St., P.O. Box 1647
SOUTH BEND 4, IND., 216 East Wayne St.

*SPOKANE 1, WASH., North 1023 Monroe St.
SPRINGFIELD, ILL., 607 E. Adams St., P.O. Box 37

*SPRINGFIELD 1, MASS., 160 Tapley St., Box 1611
SUNNYVALE, CALIF., Hendy Avenue

*SYRACUSE, N. Y., 4030 New Court Rd., East Syracuse

TACOMA 2, WASH., 1325 S. Tacoma Way

TAMPA, FLA., 4062 Henderson Blvd., P.O. Box 10597
*TOLEDO 4, OHIO, 245 Summit St.

TUCSON, ARIZ., 2020 E. 13th Street
*TULSA 3, OKLA., 703 Enterprise Bldg.

*UTICA 1, N. Y., Truck Route 5-A, P.O. Box 270
VAN NUYS, CALIF., 15217 Burbank Blvd.

*WASHINGTON 6, D. C., 1625 K St., N.W.
WATERLOO, IOWA, 300 West 3zd St.
WATERTOWN, N. Y., 32 The Arcade
WHEELING, W. VA,, Nat'l Bank of W, Va., P.O. Box 329
WICHITA 16, KANSAS, 2938 So. Minneapolis Ave., P.O. Box 967
*WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St.
WINSTON-SALEM, N. C., P.O. Box 5463, Ardmore Station
WORCESTER 8, MASS., 507 Main St.

YORK, PA., 153 East Market St.
*YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

ATLANTA 2, GAY,1250 Chattahoochee Ave., N.W.
AUGUSTA, MAINE)9 Bowman'St., F.O. Box 667
BALTIMORE(24, MD., 4015 Foster Ave,

BATON ROUGE 2, LA., 855 Choctaw Drive, P.O. Box 1150
BIRMINGHAM 5/ ALA., 3401 Third Ave., S.

BOSTON 27, MASS., 235 Old Colony Ave. (So. Boston)
BRIDGEPORT/10, CONN., 540 Grrant St.

BUFFALO 10, N. Y.,1132 Seneca St.

CHARLOTTE 5, NJC., 920 Potters Rd.

CHICAGO 32, ILL., 3900 W. 41st St.

CINCINNATI 37, OHIO, 1050 Laidlaw Ave.

CLEVELAND 35, OHIO, 4600 W. 160th St.

DENVER 23{/COLO., 200 Rio Grande Blvd.

DETROIT 32, MICH., §757 Trumbull Ave., P.O. Box 502
DULUTH 8, MINN., 9320 Grand Ave.

EMERYVILLE 8, CALIF., 5840 Landregan St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147
FORT WORTH 2, TEXAS, 100 Rupert St.

HILLSIDE 8, N. J., 1441 Chestnut Ave.

HOUSTON 20, TEXAS, 5730 Clinton Dr.

HUNTINGTON 1, W. VA, 1029 Seventh Ave., P.O. Box 11580

MANUFACTURING AND REPAIR DIVISIONS OFFICES

INDIANAPOLIS 25, IND., 551 West Merrill St.
JOHNSTOWN, PA,, 107 Station St.

KANSAS CITY 20, MO., 4140 Front St.

LOS ANGELES, CALIF., 18020 S. Santa Fe Ave. (Compton)
MILWAUKEE 9, WIS., 1500 W. Cornell St.
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E.
OMAHA, NEBRASKA, 3805 N. 16th St.
PHILADELPHIA 4, PA., 3001 Walnut St.
PHILADELPHIA 34, PA., Erie Ave. & D St.
PITTSBURGH 8, PA., 843 N, Lang Ave. (Homewood)
PITTSBURGH, PA., 1000 Ohio Ave., (Glassport)
PORTLAND 17, ORE., 614 N. Tillamook St.
PROVIDENCE 9, R. I., 127 Hartford Ave.

ST, LOUIS 10, MO., 1601 S. Vandeventer Ave.

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SEATTLE 4, WASH., 3451 East Marginal Way
SPRINGFIELD 9, MASS., 160 Tapley St.
SUNNYVALE, CALIF. (Sunnyvale Plant), Hendy Ave.
SYRACUSE, N. Y., 4030 New Court Rd., East Syracuse
UTICA 1, N. Y., Truck Route 54, Yorkville
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

BALTIMORE 3, MD., Friendship International Airport, P.O. Box 746
EAST PITTSBURGH, PA., (Headquarters) Braddock Ave.
PHILADELPHIA, Crum Lynne, PA., Box 68

DISTRICT ENGINEERING AND SERVICE DEPARTMENT OFFICES

* Addresses for District Engineering and Service Department Oftices not listed

here are the same as above Apparatus Sales Offices when marked with
an asterisk.
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