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Preface Q

It would be difficult to over
importance of adeguate care of all prote
To assure proper functioning, they shoul
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monthly inspection, Ww orough inspection semi-
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Maintenance
must Include occasional checks on ibration as well
as onthe coordination and freed 1 moving parts.
The purpose of this Instructio onthe DK circuit
breakers 1s to provide a g r hose charged with
these responsibilities. I ot possible to outline
a procedure that will ap all cases. The fre-
guency and character of W ction will for the most
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Tywe DK Air Circuit Breaker

General

The DK air circuit breaker, complete with all attachments, 1is a
self-contained unit, and has been mounted, adjusted and calibrated on its
own permanent panel at the factory. It is designed only to e gnounted in a
vertical position, and all inspections for proper operation must be made
with the breaker main panel held vertically.

Unpacking

Care must be exercised when unpacking to make, sure that no parts
are broken or damaged, and an Iinspection should beg, made 1immediately to
check for any damage in transit. All dust and dirt@fshould be carefully
blown out of the complete assembly, especially in the c¢losing toggle linkage,
overload attachments and such other attachments asjare supplied.

It is not advisable to lubricatg any/parts of the breaker. The
lubrication supplied during factory assemblyy, where necessary, is a special
form of grease which is used sparingly. Thishawill be found sufficient for
years of service. Additional oil will ofiy, pPRomote the accumulation of dust
and dirt. In new installations, the breakér must be carefully protected
from plaster, concrete and other foreilgnGBgritty particles that may add
friction to the moving parts in the tgggle ,linkage.

Inspection

Final inspection shewld" preferably be made with the breaker in
its permanent mounting, but if this ¥s impossible, it can be set up rigidly
in a vertical position while“thel inspection is made.

Rotate the manual “gperating handle slowly 1n a clockwise direc-
tion to move the contacts gfeward the closed position. Check the movement
of each arc tip through the/throat of the "De-ion" arc interrupting chamber
to make sure that the tdips _do not rub against the ceramic side plates.
Continue the closing motien until the moving arc tips just touch the sta-
tionary arc tips. Cheek the main contact separation at approximately 5/32
inch, as shown on theWwo"drawings U4-D-2515 and 4-D-8316. The moving arc
tips of all poles 4should touch within 1/64 inch of each other. Continue
the handle rotat®en ®e the fully closed position and watch the main contact
overtravel as evidemced by rotary motion away from its stop, adjacent to
the section wheffe the” shunt is attached. 1In the fully closed position, the
gap between theé.main contact stop and the contact arm should be 3/32 inch
minimum.

Refurn the manually operated handle to the neutral position and
rotategdcounterclockwise to trip the breaker. The toggle Llinkage should
collapse gand “the moving contact assembly move freely to the full open posi-
tienG,, Thisgis followed immediately by complete resetting of the links in
the toggledmechanism, This resetting operation is accomplished entirely by
gravity. For this reason the 1links must always be free to move without
friction or binding.

Ad justment of Contacts

The arc tip adjustment should be made as shown on drawings
4-D-2515 and 4-D-8%16, There is no adjustment provided for the main con-
tTacts, and under ordinary circumstances these main contacts will last the
life of the ©breaker without repair other than occasional cleaning. Both
main and arcing contacts are a high silver alloy and will neither pit nor
weld under any conditions of short circuit.
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Replacement of Contacts O

The sub-panel, barrier and "De-ion" interrupting assembly may be
removed as a unit by taking out two bolts at the outer ends of the sub-panel®
This gives access to the contacts for easy inspectlon or replacemen

The moving arc tip can be removed by taking out the wi
nut on the threaded rod, removing two small screws that hold the condary

shunt to the main contact, and removing the arc tip pin. T avionary
arc tip may be removed by taking out four flat head screws. items
may be replaced in the reverse order. Take care to make pr justment
as shown on drawings 4-D-2515 and 4-D-8316, and set all paoles the break-
er at one time and then securely lock each adjusting nut wire clip.

The moving main contact may be removed by takang o the bolts at
the upper end of the trip unit, removing two bolts fr e rear that hold
this lower section to the panel, and taking out the he contact arm.
The contact and shunt can now be removed intact ed 1n the reverse
order. The stationary main contact can be remov ing out two bolts
from the rear of the panel on the flat stud, or_ rem the finger cluster,
large contact nut, and one bolt from the rea panel on the drawout

type. Replacement is made with a complete n ervstud.
Adjustment of Toggle Linkage (&
The toggle linkage in the DK ci it

so arranged that the closed breaker load 1
toggles with a reduction at =sach ste final tripping bLoggle where a
very low, but conslistent, load 1s ained with one simple adjustment.
This adjusting screw will be found the front of the main frame behind
the molded face plate, as shown awings U4-D-2515 and 4-D-531€. This
adjustment 1s set slightly over to to produce a tripping load of 2

reaker is a series of links
ansmitted through successive

pounds at the trip rod when the k is fully closed. The factory ad-
justment should not vary 1n servic ut can easily bes checked or readjusted
by reference to the sketches. his operation, use a small spring bal-

ance applied to the left pol t@i® finger on the trip bar at & polint in
line with the plunger. Tﬁ‘ und tripping load must be maintained to
insure promper tripping of reaker by the overlcad trip units and other
calibrated attachments.

Dual ®@verload Tripping At ments

The DK circ@eaker is supplied with either of two distinct
types of adjustabl e time delay trip units:- (1) oil sucker-magneticz
dual overload, and hermal -magnetic dual overload. Both typss are fur-
inished in sta ngs as listed below, and both types are zuitable for
cither a-c. service. The oll sucker type of time delay 1s designed
for all sta application where overcurrent tripping is desired with
time delay be adjusted to a minimum, approaching zero time if re-
quired. The al type of time delay, on the other hand, 1s for applica-
tions which require unusually long tripping time at relatively large over-
loads, assoclated with motor starting conditions and protections. In both
cases any cumrent in excess of ten times normal rating produces I1nstan-
taneous) tripping. Standard current ratings are:

600 350 205 100 25
550 325 200 90 20
500 300 175 70 15
450 275 150 50
400 250 125 35
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Characteristics of 011 Bucker-Magnetic Dual Overload

Drawing 4-D-2515 shows the arrangement of adjustments on this
tripping attachment, and curve 261560 represents the characteristicginverse
time delay. The 100% calibration setting by the pointer on the scale plate
is the normal rating of the trip unit, and that value of current will just
trip the breaker with no oil in the pot. Adjustment of €he “thuwb screw to-
ward the 200% calibration setting raises the minimum trippid® current in
minute steps as desired. Rotation of the molded pot, pPoperdy filled with
oil as explained on the drawing, varies the time delayl bgtween O and 100%.
Thus, any desired combination of minimum tripping eurrent and time delay
can be selected as desired. Drawing 4_p-2515 explains ®n detail the neces-
sary adjustments for maintaining this overload attathment” in service.

Characteristics of Thermal-Magnetic Dual Overload

The general arrangement of this attaehment is shown on Drawing
4-D-8316 with inverse time delay characteristicg om curve 258872, The 100%
calibration setting of the pointer on the Sse@ale ) pPlate is the normal rating
of the trip unit and that value of currenty Will just trip the breaker in
approximately 30 minutes or longer in d™mermal ambient temperature. Adjust-
ment of the thumb screw toward the 150% @alibration setting raises the mini-
mum tripping current in minute steps as desired.

Ambient correction is explafmed on drawing 4-D-8316 as 1% increase
in calibration for each 2°C. rise Jdmytewmperature. The attachment 1s cali-
brated for 240C, ambient, but iff ¥t Vs desired to meet the calibration
characteristics of curve 258872mat 409C., for instance, the calibration ad-
justment should be set at approximateély 108% for minimum tripping at normal
current rating.

The calibration adjustment can therefore be set as close to the
normal running current ofthe “dmotor as is desired, depending on ambient
temperature, frequency of gtarting, etc. Complete protection 1s thus af-
forded under all conditdens, of operation.

Full detdilsWfor/ adjustment and maintenance of the thermal-mag-
netic trip attachmemtWare explained on drawing 4-D-8316.

Replacement of Owerleoad Attachments

Both/types of overload trip units may be easily removed. From the
rear, take out\two /screws that fasten the magnet assembly to the main panel
and disconneety the trip unit upper terminal where it is bolted to the main
pole unit shunt@section. In the case of drawout studs the finger cluster
and largeynut mist also be removed. The trip unit may now be removed. Re-
placemént s simply the reverse of this procedure.

After the unit is securely mounted to the panel, only one adjust-
ment Isyne€essary for correct operation with the breaker. This adjustment
consists™“of setting the screw in the outer end of the trip armature lever
to properly trip the breaker with a thin spacer between the armature and
magnet, as explained in both drawings 4-D-2515 and 4-D-8316.

Blectric Closing Mechanism

Electrically operated DK circult breakers are equipped with an
entirely self-contained motor mechanism mounted on the right side of the
breaker frame. Two of the toggle linkage pins serve as dowels to accurately
locate the mechanism insulating base. By removing three Wolts, thils com-
plete assembly can be taken off the oreaker without disengaging any parts
except the wiring.
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The closing motor is a single phase commutator type, vertical
shaft motor with ball bearings sealed with lubricant that will normally
last the life of the apparatus. A single reduction of speed between the
motor shaft and the mechanism crank is accomplished with a worm mounted on
the upper end of the motor shaft engaging a worm gear on the crank shaft.
This gear assembly is lubricated on assembly sufficient for sevegal_years
of normal service. An oil seal on the motor shaft preventsyanygoil or
grease from running down into the motor windings.

The motor is designed to develop an exceptionally high terque for
its size, and is therefore rated for intermittent service. ,  Iff{ the breaker
is closed more frequently than four times a minute for longypePiods, the
motor may overheat. A centrifugal speed 1limiting device4is bu®lt into the
lower end-bell of the motor to prevent excessive speed at nesmal and over-
voltage, and to prevent coasting of the mechanism after “the limit switch
has cut off the motor current.

The mechanism crank engages a hardened dteelncam on the closing
lever. The relative motion of the crank rollePywith /respect to this cam
surface 1is to produce the maximum mechanical advantage when the closing
load i1s greatest. A limit switch segment on the meehanism crank shaft posi-
tively carries the crank roller past the cam“aitér)a closing operation, so
that the breaker can be closed either mandadlyfor electrically without
interference or mechanical disengagement. Thefonly requirement is that the
limit switch must be allowed to cut off theymotor closing current.

One adjustment between the motobr/mechanism and the breaker closing
lever should be checked for proper operation. Close the breaker manually
and rotate the motor by hand. Thds is deme by removing the plate at the
lower end and rotating the armatue in the direction of the arrow, until
the crank roller is just passingqeve® the heel of the cam. There should be
from 1/64 to 1/32 1inch clearanceWetween the roller surface and the cam
surface at this point. If bindiag, oceurs, the minimum closing voltage will
be unduly hilgh, and if too mug¢h /clkearance is present, the mechanism may
fail to move the breaker toggle "linkage to the completely closed position.
This adjustment 1s maintained by, adding or taking out a spacer between the
molded tlebar and the cas$& closing lever on the right side.

The motor closing current is unusually low for this type of appa-
ratus, and is given ingthe, following table for standard control voltage
ratings:

Closing Current Locked Rotor Current
Voltage Rating at Normal Voltage at Normal Voltage
110 Volt, A-c. 12 Amperes 15 Amperes
220 Volt, A-@-. 6 Amperes 8 Amperes
125 Volt, DAc. 6 Amperes 8 Amperes
250 Volt, D-c« 3 Amperes 5 Amperes

Shunt Trip Attachment

The shunt trip attachment, when supplied, 1s mounted rigidly to
the breaker frame behind the molded face plate. The trip bar bracket is
attached to its lower end. When the shunt trip is not supplied, 1its place
is t@ken by a long trip rod held by a round case 1dentical in outside ap-
pearance with the shunt trip case. Both types are 1interchangeable and can
béyreadily removed and replaced. In replacing the shunt trip assembly,
make sure the moving core and trip rod assembly is free to move without
binding against the guide holes or coil,

)




Type DK Air Circuit Breaker

The shunt trip i1s designed for intermittent duty. The tripping
current must always be cut off by an auxiliary switch on the breaker. The
normal tripping currents for standard control voltages are:

Voltage Rating Tripping Current
110 Volt, A-c. 3. Amperes
220 Volt, A-c. 1.5 Amperes
125 Volt, D-c. 1. Ampereg
250 Volt, D-c. 0.5 Amperes

Wiring Diagram

The standard wiring diagram for the moter mechanism and shunt
trip attachments are given on drawing 4-D-9361. The motor control circuit
Includes a special relay as an integral part ef the electrically operated
breaker that prevents reclosure until after thé external control switch has
been opened. This prevents the breaker f¥om pumping, if closed against a
high overload or short circuit. A further feature of the control wiring 1is
the prevention of electrically inching the breaker closed after the moving
contact assembly has started to close.

Undervoltage Tripping Attachment

The undervoltage attachment 18 normally mounted on the main panel
to the left of the breaker. It operates” to trip the breaker through the
trip bar if the control voltage @réps”to a value of #40% to 60% of rated
voltage. To check the adjustiment ofigthis attachment, remove the voltage
from the holding coils, hold the armature against the magnet by hand, and
close the breaker. liow allowgthe armature to move slowly away from the
magnet under action of the springyin the flexible link. The breaker should
trip by this dead push. Agjusttment to provide this operation is made by
shortening or lengthening £heW%lexible link detail.

When the undervoltage attachment 1s furnished with a time delay
tripping feature, the ©ll dash pot should be removed by unscrewing the pot
when the above adjustmentadfs checked.

Reverse Current Attachment

The rewersegcurrent attachment is used to trip the breaker when
the direction of cu®rent flow in that pole is reversed. The attachment con-
sists of a magnes, energized by a voltage coll and an armature energlzed by
a current coffl ;tn series with one pole of the breaker. When the series coil
current is fllowing in the proper direction the armature tends to rotate but
is restpalned by a stop. When the series current 1s reversed the armature
1s rotated Imythe opposite direction against a spring to trip the breaker.
This &djustment is calibrated and marked on the scale plate at 5%, 10%, 15%,
20% an@d25%4reverse current, based on normal current rating.

The reverse current armature 1s reset after a tripping operation
by opening the voltage coil circuit. This can be accomplished by wiring
the voltage coil through an auxiliary switch on the breaker.

Fleld Discharge Switch

The field discharge contact is normally mounted on a two pole
breaker in the space left vacant above the breaker toggle linkage. Correct
adjustment in one direction is evidenced by opening of the switch contact
just prior to the arc tips touching during the breaker closing motion.
Similarly, the switch must make contact before the breaker contacts part
during the opening motion of the breaker.

5
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ADJUST THIS SET SCREW 30 BKR.

D25 AIR CIR.BHR.- 6004AMP FRAME -AC.-DC.
ADJUSTMENTS WITH OIL SUCHER DUAL OVERLOAD

ADJUST THIS NUT TO §IVE ™\
THE CLEARANCE SHOWN

. BETWELN MAIN CONTACTS
WHEN THE ARC T/P85 JUST
TOUCM. LoCk SECURELY
wiTH WIRE CLIA

z=

3

ADJUJ‘T TH™E SET SCREW

) 30 SAEAKEA CAN BE

Tﬂlﬂﬂl‘ O WITH 2 LBS,

WiLL JUST TRIE ON OEAD PUSH PR .
8Y MOVING ARMATUME DOWN~ ATt
WARD IN DIRECTION OF AmRoly RN !

WITH 020 v. SRACER BETWEEN T
MAGNET AND ARMATURE, LOCK
5}.'1“ I:'R!W ANU R:mv: tm:u

THE INST. TRIFP 1. (5
SET AT 10 TIMES 100% #4TING
IN THIS TUBE AND S NOT:
Awu:r,-ma

2/ 0Z DEAD Pusy, WiTH
LOAD APBLIED THARV
TRIO ROD IN THE DIREC-
TION OF ARROW. LOCK
SECURELY WITH Lock
NUT BEFORE APPLYING
LOAD.

INST. TAIRP omyyp./uﬂ THIS
SCREW TO GIvE 741 AIR
GAP BETWEEN MIDOLE OF

h /AﬁMArunt AND MAGNET.

DUAL OVERLOAD WITH |TL™
ADJUST THIS SCREW TO
GIVE APPROx, /18 & CLEAR-
ANCE TO TRIP ARM WITH
SUCKER POT IN PLACE.

BEMOVEITHE MOLOED ITL POT BY ROTATING BY
MAND TOWINE P THE THREE SPRIMG CLIRPS
WITHCORSESPONDING NOTCHES. THE IND/+
CATOR CLIP MUST BE RAISED SLIGHTLY TO
PASS OVER ENO OF MOLOED SCALE. CLEAN PoT
ANDABOTH SUCKERS WiTH GASOLINE, DRY
THOROLGHLY AND Flid TO "OIL LEVEL" WITH
WESTINGHOUSE OiL, STYLE 229256. RERLACE
POT AND SET TO ANY DESIRED TIME DELAY
FROM O TO /00. ZERO SETTING Wilki ALLOW
SREAKER TCO TRIP IN APRROX, 0.2 SECONDS
Ar CURRENT CORRESPONDING TO SCALE
N’EF ITL SETTING OF | W/I.L ALLow
R TO TRI® IN /5. SECONDS OA
LaNG':H WiTH |25 % SCALE 5!-:'7'71~4',

TURN INSULATEDO NUT TO SET POINT.
ER AT ANY DESIRED TRIPPING CuR-
RENT AS MARKED ONSCALE PLATE.
EACH TRIP UNIT I8 CALIBRATED WiTH
THE ITL POT DRY IF SUPPLIED.

I1& SCALE PLATE IS REMOVED, Bk
SURE AND RETURAN IT TO THE SAME
TRIP UNIT. IF THERE IS A SLOT FOR
THE SCALE PLATE MOUNTING SCAEWS
REASSEMBLE wWITH PLATE DOWN
AS FAR AS THE SLOT WiLL ALLOW.

Adjustments with 0il Sucker - Magnetic Dual Overload

Drawing 4-D-2515

‘)
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D25 AR CIR.EHR.-600AMR FRAME -4AC-D.C.
ADJUSTMENTS WITH THERMAL-MAGNETIC DUAL OVERLOAD

ADJUST THIS NUT TO GIVE N\
THE CLEARANCE SHOWN
BETWEEN MAIN CONTACTS
" WHEN THE ARC TIPS JUST
TOUCH. LOCK SECURELY
wWiTH WIRE CL/P.
Lt
D } O
i
fays
t ; 1
Y o
ADJUST THIS SET SCREW S0 BKR. ol
WILL JUST TRIF ON DEAD BUSH Y &
MOVING ARMATURE DOWNWARD /N .l ADJUST TS SETSCREW
OIRECTION OF ARROW, WITH .20 iN. H allg S50 BREAKER CAN BE
SRACER BETWEEN MAGNET AND AR- Ty TRIPPED WITh p LB
MATURE. LOCK SET SCREW AND RE- 4 = 2/ 0Z,DEAD PUSH, WiTH
N 2 R TS AR LTS #%g m‘MLf%;? g/%fc
o / J
WM‘KII&'PHJLIM#’ A - TION OF ARROW. LOCK
INE NS TALLED i ol SECURELY WITH LOCK
r/ /:ugaszmupmw
1 4L,

INSTANTANEOLS TRIPANG
£ SET AT /0 TIMES THE. /00,
RATING By THESE SPRING.
AND I8 NOTADYLSTRBLE

P

O/ o

TURN INSULATED NUT TO SET POINTER
AT ANY DESIRED TRIFBING CLURRENT
AS MARKED ON S5CALE PLATE, THE
SETTING WILL INDICATE THE MINIMUM
TRIPPING CURRENT IN AN AMBIENT
OF 24°C, ADD 1% IN CALIARATION
FOR EACH 2°C. RISE IN AMSIENT,

Ad justments with Thermal - Magnetic
Drawing 4-D-3316

THIF CALIERATION ADJUS TING SCREWV

~m\~m$Lmﬂf@éMﬂf&ﬂfﬁA?ﬁf&MﬂW”

AND Nor ja
SERVICE IFE0R )‘ﬁ g
CALIBRATION MAS BEEN UPIé‘T’ mf
FOLLOWING PROCEDURE MuST 8,
PERFORMED WITH rﬁtumasrmfs* -
/ gn; Zgw ER ONSCALE PLATE
2088 I00% CURRENT TNRU TRIF
YNIT AT 24°C. AMBIENT FROM 4
QLD STARY OPERATING ON ONE
POLE OF THE BRERKER ATA TIME.
3. EVIDENCE OF CORRECT ADJUSTMENT
18 MINIMUM TRIBRING TME OF 30
MINUTES OR LONGER.
4REPEATED TRIALS MUST BE
STARTED W/TH ALl CONOUETING
BARTE AT 24°C,
5 SECURELY LOCK Ma SEAL THE
ADJUSTING SCRY

Dual Overload
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AR CIRCUIT BREAKER

OIL SUCHER- MAGNETIC TRIP

i OVERLOAD CALIBRATION
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X 24°C. AMBIENT,
NOTES =

THE 100% CALIBRATION SETTING
/8 THE NORMAL BATING OF THE
OVERLOAD ATTHACHMENT

A m THE TRIPPING TIMES IND/CATED
Sdmy 8Y THE _CURVES ARE TWEM/NIMEM
wl\ EXPECTED VIALUES WHENGTHE

1\ \ SUCKERS ARE WELL\LAPPED AND

30, O/t SW229296 /5 FILTERED AND
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Calibration of 0il Sucker - Magnetic Dual Overload
Curve 261560
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DK AR C/RCUIT BREAKER
THERMAL OVELLORD TR/RP

qnz/amr/o/v
24°C. AMBIENT
TWE 100 SETTING /S THE

60'00] NORMAL RATING OF THNE ~THERMAL
.4'0”06' OVERLOAD TRIP UNIT.
9000’ THE THERNMALYTRIP CAL/=
3000 BRATION /S ADJUSTABLE N
APPROX. /00 STEPS BETWEEN THE
200 100%0 AND «80% SETTINGS,
INSTANTANEOUS TRIBPING
. OCCURE, AT OR HBOVE /10005 OF
N, NORMAL RATING.,
lszood‘
2
I
J’gé:
300 . - 75
306 \\ 14 I’% ST
/
20 \ A\ /
NI N /
N N %
‘\ N /
106 N DN
b \
A N \n.
30 i
N !
20’ RTINS
e e e A N ™
IQC’F SET/MG 11 T A INST, | TRIP
] w0 In
3
g 4
4,,
311 ‘:g r ~0 A 4%_ L
P 290 340 | DY | 100%
2”
7
NOTE: THIS SURVE
SUPERSEDES IM% 928
5
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Calibration of Thermal - Magnetic Dual Overload
Curve 258872
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NEAREST BASE OF BKR,

ccw-rzo:.. YOLTAGQE (- 8V., 230V, A-C
o 128 V 2250V, D-
EQUIPTMENT 70 BE ORVERED TO Jun'

‘)

¢ \j) ELECTRICALLY - OPERATED WiITH ANT/= PUMP RELAY

OPERATION

/=~ CONTROL SwW £S5-C CLOSES,

2" MOTOR PICKS UR THROUGH Y CONTACT,

3= Lor Sw. LS CLOSES BEFORL BLK.
STARTS TO CLOSE,

G- B8 WCLOSING MECRRN/CALLY OPERATES
Y RELAY wWHICH ORENS ITS CONTACT AMD
SEALS (TSELF IN ;TwBOUGH CONT. SV,

S~ BREAKER CLOSES.

6 -MOTOR CONTINUES UNT LS OPENS
CUTTING OFF A0 708.

7= RELEARSING CONTROL SWITCH, Y WILL
OEENERGISE, AND WiLL CLOSE /T8
CONTARCT,

)

LEGEND

MEMOTOR

Y T ANTI-Pums RELAY

LS LmMIT SwWITCH

T= TRI® COIL

Q = BREACER AUX. SW/ITCH CLOSES WHEN
kR /8§ CLOSED,

O % BREAKER AUX.SWITCN ORPENS WHEN
BKR /S CLOSED,

*Yv YRELRY CONTACT, CLOSED WHEN
RELAY 1§ ODEENERGIZEL AND OPEN
WHEN RELAY IS ENERG/ZED.

CEOCOvrRoL Sw. "CLoSE" ConTac T,

cs,ﬁ " ] v Te/p # £

C5:0CT® CONTROL SWITCH “"LanP
cvrour” conTacr.

NOTE :=DOTTED CONNS, SUPPLIED OMY WHEN ORDERED

Mg ¥

Wiring Diagram - Drawing 4-D-93%61
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Type DK-15 and DK-25 Air Circuit Breaker

Preface

It would be difficult to over-e iZe the
importance of adequate care of all protectiv vices.
To assure proper functioning, they sho

ject of periodical,systematic and intel
tion. Even the smallest detaills o

ance should not be neglected if

allures of

equipment and service are to be a Maintenance
must include occasional c¢hecks onf ca ation as well
as onthe coordination and freedom all moving parts.
The purpose of this Instructio on the DK circuit

hose charged with
n ossible to outline
n all cases. The fre-
ection will for the most
e. In general, 1light

breakers is to provide a guid
these responsibllities.

a procedure that will ap
quency and character
part be a matter of ex
monthly inspection, W thorough inspection semi-
annmually, should be mum. The Company will be
glad to furnish such ional information as may
be needed to ampl o) larify these 1instructions.
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Type DK-15 and DK-25 Air Circuit Breaker

General

The DK alr circult breaker, complete wlth all attachments, “1s a
self-contained unit, and has been mounted, adjusted and callbrated on 1ts
own permanent panel at the factory. It 1s designed only to be mounted 1n a
vertical position, and all 1nspections for proper operation must be made
with the breaker maln panel held vertlcally.

Unpacking

Care must be exerclsed when unpacking to maké sgure that no parts
are broken or damaged, and an 1nspectlon should be, made/, lmmedlately to
check for any damage in transit. All dust and dirt“\should be carefully
blown out of the complete assembly, especlally in tHe, closing toggle 1link-~
age overload attachments and such other attachmentsgyashdgre supplled.

It 1s not advisable to lubricate any parts of the breaker. The
Jubrication supplled during factory assembly, where ‘nhecessary, 1s a speclal
form of grease which 1s used sparingly. This wll¥ be found sufflcient for
years of service. Additlonal oill will only ‘promote the accumulation of dust
and dirt. In new installations, the breakerWymust be carefully protected
from plaster, concrete and other foredgn, gritty particles that may add
friction to the moving parts 1n the toggle, 1Tnkage.

Inspection

Final inspection should gpreferably be made with the breaker in
1ts permanent mounting, but 1f thig 4s{dmpossible, 1t can be set up rigildly
in a vertical position while thednspection 1s made.

Rotate the manual, operating handle slowly 1n a clockwlse direc-
tion to move the contacts toward, the closed position. Check the movement
of each arc tip through the_th®eat of the "De-ion" arc interrupting chamber
to make sure that the tip8 ;&0 not rub against the ceramlc slde plates.
Continue the closing motien until the moving arc tlps just touch the sta-
tlonary arc tips. Cheek” thefmain contact separation at approximately 1/8
Inch, as shown on Figs.(\2 and 3, Contlnue the handle rotation to the fully
closed posltlion and watchythe maln contact overtravel as evidenced by rotary
motlion away from 1tE step, adjacent to the sectlion where the shunt 1s
attached.

Returnsthemanually operated handle to the neutral position and
rotate counterclockWilise to trip the breaker. The toggle 1linkage should
collapse and theWmoving contact assembly move freely to the full open posi-
tion. This 4s_followed 1mmediately by complete resetting of the links in
the toggle mechanism. This resettling operatlon 1s accompllshed entirely by
gravitys Forsthls reason the 1lilnks must always be free to move wilthout
frictlon or binding.

Adjustment of Contacts

The arc tip adjustment should be made as shown 1n Figs. 2 and 3.
There 1s no adjustment provided for the maln contacts, and under ordinary
clrcumstances these maln contacts wlll last the 1life of the breaker wilthout
repalr other than occaslonal e¢leaning. Both maln and arcing contacts are a
high silver alloy.

Replacement of Contacts

The sub-panel, barrier and "De-lon" 1nterrupting assembly may be
removed as aunlt by taking out two boltsat the outer ends of the sub-panel.
This gilves access to the contacts for easy 1lnspectlon or replacement.
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The moving arc tip can be removed by taking out the wire clip and
nut on the threaded rod, removing two small screws that hold the secondary
shunt to the maln contact, and removling the arc tip pin. The statlonary
arc tip may be removed by taking out four flat head screws. The new 1ltems
may be replaced 1n the reverse order. Take care to make proper adjustment
as shown 1n Figs. 2 and 3, and set all poles of the breaker at one time and
then securely lock each adjusting nut with a wilre clip.

The moving maln contact may be removed by takling out the bolts at
the upper end of the trilp unlt, removing two bolts from the pear tThat hold
thlis lower sectlion to the panel, and taking out the pln 1n the gcontact arm.
The contact and shunt can now be removed 1intact and replaced 1n the reverse
order. The statlionary maln contact can be removed by takinghout two bolts
from the rear of the panel on the flat stud, or removing the finger cluster,
large contact nut, and one bolt from the rear of the pamel “on the drawout
type. Replacement 1s made with a complete new upper spud.

Adjustment of Toggle Linkage

The toggle linkage 1n the DK clrcult breaker s a series of 1links
so arranged that the closed breaker load 1s transmlItted through successive
toggles wlth a reductlon at each step, to the Final tripplng toggle where a
very low, but consistent, load 1s malntalnedfywlth one simple adjustment.
This adjustling screw will be found 1n the front ofjthe maln frame behind the
face plate, as shown in Figs., 2 and 3. Thisfadjustment 1s set slightly over
toggle to produce a light tripping load. The factory adjustment should not
vary 1n service, but can easlly be checked®or readjusted by reference to the
sketches., For thls operation, use a small spring balance applled to the left
pole trip finger on the trlp bar at @& polnt/in line with the plunger. This
2 pound tripplng load must be malntalned t¢ 1nsure proper tripplng of the
breaker by the overloed trip unlits“and other callbrated attachments.

Dual Overload Tripping Attachments

The DK clrcult breaker 1s supplled with elther of two distinct
types of adjustable inverse tdfle delay trip units:- (1) o1l sucker-magnetic
dual overload, and (2) thermal-megnetic dual overload. Both types are sult-
able for elther a-c. or d-of, Service, The oil sucker type of time delay is
deslgned for all standard (appllcation where overcurrent tripplng is desired
wlth time delay that can, be adjusted to a minlmum, approaching zero time 1if
requlred., The thermsl type of time delay, on the other hand, 1s for appllca-
tions which require unusuadly long trippling time at relatively large over-
loads, assoclated with métor starting condlitions and protections., In both
casea any current 1n exeess of ten times normal rating produces 1lnstantaneous
tripping.

Characteristics ofOil'Sucker-Magnetic Dual Overload

Flg.f2 shows the arrangement of adjustments on this tripping
attachment, and Big. 6 represents the characteristic inverse time delay.
The 100% calibration settlng 1s the normal rating of the trip unit, and
that value of current willl just trlp the breaker wlth no o1l in the pot.
Adjustment of the thumb screw toward the 200% calibration setting ralses
the mlinimum™tripplng current in mlinute steps as deslired. Rotation of the
‘molded ‘pot, properly fllled with oll as explalned on the drawling, varles
the timejdelay Dbetween 0 and 100%. Thus, any desired combination of min-
Imum trlpplng current and time delay can be selected as desired.

‘.,m—"
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Characteristics of Thermal-Magnetic Dual Overload

The general arrangement of thls attachment 1s shown in ¥Fig. 3
wlth 1nverse time delay characteristics in Fig. 7. The 100% callbration
setting of the polnter on the scale plate 1s the normal rating of the trip
unlt and that value of current will just trip the breaker 1n approximately
30 minutes or longer 1n a normal amblent temperature. Adgustment of the
thumb screw toward the 150% callbration setting raises the misimum tripping
current 1n minute steps as desired.

Ambient correction 1s explained in Fig. 3 as 1%/Inecrease in cali-
bration for each 2°9C. rise 1n temperature. The attachment 1s callbrated
for 249C. ambient, but 1f 1t 1s desired to meet the callbration character-
istics of Fig. 5 at 40°C., for instance, the callbratlion®adjustment should
be set at approximately 1088 for minimum tripping at nermal current rating.

The callbration adjustment can thereforey be set as close to the
normal running current of the motor as 1s deslred,» depending on amblent
temperature, frequency of startling, etc. Complete protection 1s thus af-
forded under all condltions of operation.

Full detalls for adjustment @nd,maintenance of the thermal-mag-
netlc trip attachment are explained 1in Flg. 3.

Replacement of Overload Attachments

Both types of overload trip units may be easlly removed. From the
rear, take out two screws that fasiten the magnet assembly to the maln panel
and disconnect the trip unlt upper (terminal where 1t 1s bolted to the mailn
pole unlt shunt section. Infthe case of drawout studs the flnger cluster
and large nut must also be remeved. The trlp unit may now be removed. Re-
placement 1s simply the reversewef thls procedure.

After the unit 18 sSecurely mounted to the panel, only one adjust-
ment 1s necessary for correg¢t [Operation wilith the breaker. This adjustment
conslists of setting thegsScrewslin the outer end of the trip armature lever
to properly trip the breakKer with a thlin spacer between the armature and
magnet, as explalned &4n“Elgs. 2 and 3.

Electric Closing Mechanism

Electrdeally operated DK clrcult breakers are equipped wlith an
entirely self-contadned motor mechanism (fig. 11} mounted on the right
slde of the breaker/ frame. Two of the toggle linkage plns serve as dowels
to accurately locate the mechanlsm lnsulating base. By removing three bolts
this completegassembly can be taken off the breaker wlthout dlsengaglng any
parts except the wiring.

The closing motor 1s a single phase commutator type, vertlcal
shaft motordwith ball bearings sealed with 1lubricant that will normally
last theWldfe of the apparatus. A slngle reductlion of speed between the
motor shaft and the mechanlsm crank 1s accomplished with a worm mounted on
the upper end of the motor shaft engaging a worm gear on the crank shaft.
This géar assembly 1s lubricated on assembly sufficlient for several years
of normal service. An 011 seal on the motor shaft prevents any oil or
grease from running down 1nto the motor wlndilngs.

The motor 1s deslgned to develop an exceptionally high torque for
1ts size, and 1s therefore rated for intermittent service. If the breaker
1s closed more frequently than once every 3 mlnutes for long perlods, the
motor may overheat. A centrifugal speed limiting device 1s bullt into the
lower end-bell of the motor to prevent excesslve speed at normal and over-
voltage, and to prevent coasting of the mechanism after the 1limit switch
has cut off the motor current.

3
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The mechanlsm crank engages a hardened steel cam on the roller
lever. The relative motion of the crank roller with respect to this cam
surface 1s to produce the maxlmum mechanlcal advantage when the closing
load 1s greatest. A 1imit switch segment on the mechanlsm crank shaft
posltively carrles the crank roller past the cam after a closing operation,
so that the breaker can be closed elther manually or electrically wilthout
Interference or mechanical dlsengagement. The only requlrement 1s that the
1imit switch must be allowed to cut off the motor closing current,

One adjustment between the motor mechanism and the bredker®roller
lever should be checked for proper operation. Close the bregker manually
and rotate the motor by hand. This 1s done by removing the plate at the
lover end and rotating the armature in the direction of the arrow, until
the crank roller 1s just passling over the heel of the cam. There should be
from 1/64 to 1/32 inch clearance between the roller surface and the cam
surface at thls point. If bindling occurs, the minimum ¢lesIng voltage will
be unduly high, and 1f too much clearance 1s present, the mechanlsm may
fall to move the breaker toggle linkage to the completely, closed positilon.
This adjustment 1s malntalned by adding or taking ofit)'a, spacer between the
molded tlebar and the cast roller lever on the right glde.

The motor closing current is given in the fellowing table for
standard control voltage ratings:

Clesing Current

Voltage Rating afydlormal Voltage
110 Volt, A-c. 30 Amperes
220 Volt, A-c. 15 Amperes
125 Volt, D-c. 30 Amperes
250 Volt, D-c. 15 Amperes

Shunt Trip Attachment

The shunt trip attachment, when supplled, 1s mounted rigldly to
the breaker frame behlind the face /plate. The trip bar bracket 1s attached
to 1ts lower end. When the ghuntytrlip 1s not supplied, 1ts place 1s taken
by a long trip rod held by, a ease’) ldentlcal 1n outside appearance with the
shunt trlip case. Both types, akednterchangeable and can be readlly removed
and replaced. In replacifig “the shunt trlp assembly, make sure the moving
core and trip rod assemblyls free tomove wilthout binding agailnst the gulde
holes or coll.

The shunt trlp 4s designed for 1ntermittent duty. The tripping
current must always be, cut off by an auxlilliary switch on the breaker. The
normal tripplng cuprents for standard control voltages are:

Voltage “Rating Tripping Current

110fVolt, A-c. [ Amperes

220 volt, A-c. 4 Amperes

125%Wolt, D-c. 2.5 Amperes

250 Volt, D-c. 1.5 Amperes
Wiring Diagram

The standard wiring dlagram for the motor mechanlsm and shunt
trlp, ‘attachments are glven 1n Filg. 10. The motor control clrcult can be
supplleéd with a speclal relay as an 1lntegral part of the electrically oper
atedybreaker that prevents reclosure untll after the external control
switeh has been opened. See Fig. 8. Thils prevents the breaker from pumplng
Ifuelosed agalnst a high overload or short circuilt. A further feature of
the control wirlng 1s the preventlon of electrically 1nchlng the breaker
¢losed after the moving contact assembly has started to close.

()
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Undervoltage Tripping Attachment

The undervoltage attachment 1s normally mounted on the main“panel
to the left of the breaker. It operates to trip the breaker through the
trip bar if the control voltage drops to a value of 35% to 60% of rated
voltage. To check the adjustment of this attachment, remove the voltage
from the holding coils, hold the armature against the magngt by hand, and
close the breaker. Now allow the armature to move slowlyg@way from the
magnet under action of the spring in the flexible 1link. The breaker should
trip by this dead push. Ad justment to provide this operat®on 1s made by
shortening or lengthening the flexlible 1link detail.

When the undervoltage attachment 1is furnished with a time delay
tripping feature, the olil dash pot should be removéd by ‘unscrewing the pot
when the above adjustment is checked. Always conneet thée undervoltage coils
to the line side of the breaker.

Reverse Current Attachment

The reverse current attachment (Big. 12-13) is used to trip the
breaker when the direction of current flow\Imythat pole is reversed. The
attachment consists of a magnet energizédybysa voltage coll and an armature
energlized by a current coil 1n serieg with one pole of the breaker. When
the series coll current 1s flowing In theyproper direction the armature
tends to rotate but is restrained by & step. When the series current is re-
versed the armature 1s rotated in the, opposite direction against a spring
to trip the breaker. This adjustmefit, 18y calibrated and marked on the scale
plate at 10%, 15%, 20% and 25% reverse current, based on normal current
rating.

The reverse currentharmature 1s reset after a tripping operation
by opening the voltage coll cImcuit. This can be accomplished by wiring
the voltage coll through an auxiliary switch on the breaker.

Field Discharge Switch

The field, diSchafige contact (Fig. 13-14) is normally mounted on a
two pole breaker in"thelspace left vacant above the breaker toggle linkage.
Correct adjustment in “one direction is evidenced by opening of the switch
contact just prior%, to the arc tips touching during the breaker closing
motion. Similarly,, the,switch must make contact before the breaker contacts
part more than 1/£8"™during the opening motion of the breaker.

Auxiliary Switch

The/DK auxiliary switch shown iIn Fig. 9 1s a compact molded
assembly Suppli€d 1n elther 4 to 8 poles and 1s rigidly mounted on the side
of thefmain“breaker frame. Each pole conslsts of two silver posts 1n the
sectionsdwhich carry the terminal serews on the reverse slde. The moving
contaeti1ls & silver bridging member, spring mounted on the sliding bar, and
wlth an"Geccentric rolling motion such that adequate wiplng actlon takes
place when the swiltch contact 1s made.

The terminal screws are readily accessible on the completely as-
sembled breaker and adequate wiring space 1s provided from the switch
assembly through wiring holes to the rear of the main panel.

Each four point switch 1s normally assembled with two "make" and
two "break" contacts, but any pole may be reversed by removing the sliding
bar and inverting the bridging member, thus making possible any desired ar-
rangement.
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Ref
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Ref
No. Description
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11 Spring (Accelerating)
12 Spring (Roller Liever Reset)
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TYPE DKk AR CIRCUIT BREAKER
ELECTRICARLLY > OBERATED WWITH ANT/I= PYAMMP dftaﬂ"
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Preface

It would be difficult to over- e the
importance of adequate care of all pro evices.
To assure proper functioning, they sh

ject of periodical,systematic and inte
tion. Even the smallest detaills red mainten-
ance should not be neglected 1if allures of
equipment and service are to be a de Maintenance
must include occasional c¢hecks on c ration as well
as on the coordination and freedo all moving parts.
The purpose of this Instructi on the DK circult
breakers is to provide a guid hose charged with
these responsibilities. possible to outline

a procedure that will a n all cases, The fre-
quency and character of ection will for the most
part be a matter of e ce. In general, 1light

h orough inspection semi-
bnimum. The Company will be
ional information as may
larify these 1nstructions.

monthly inspection, w
annually, should be
glad to furnish such

be needed to ampl()
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General

The DK ailr circuilt breaker, complete with all attachments, “1s a
self-contained unit, and has been mounted, adjusted and calibrated on its
own permanent panel at the factory. It 1s designed only to be mounied in a
vertical position, and all 1nspections for proper operation must be made
with the breaker main panel held vertically.

Unpacking

Care must be exercised when unpacking to make sSure that no parts
are broken or damaged, and an inspection should be, made/, immediately to
check for any damage in transit. Al]l dust and dirt“§\should be carefully
blown out of the complete assembly, especially in tHe closing toggle 1link-
age overload attachments and such other attachmentsyaswd@re suppliled.

It 1s not advisable +to lubricate any parts of the breaker. The
lubrication supplied during factory assembly, #here ‘necessary, 1s a specilal
form of grease which 1s used sparingly. This, will be found sufficlent for
years of service. Additional oil will only\promote the accumulation of dust
and dirt. In new installations, the breakerWmust be carefully protected
from plaster, concrete and other foredgn,, gritty particles that may add
friction to the moving parts in the toggle, 1Iinkage.

Inspection

Final inspection should gpreferably be made with the breaker in
i1ts permanent mounting, but if thig As|impossible, 1t can be set up rigidly
in a vertical position while theinspection 1s made.

Rotate the manual, operating handle slowly in a clockwise direc-
tion to move the contacts toward, the closed position. Check the movement
of each arc tip through the_th®eat of the "De-ion" arc interrupting chamber
to make sure that the tip8 /@o not rub against the ceramic side plates.
Continue the closing motien until the moving arc tips just touch the sta-
tionary arc tips. ChegR* thefmain contact separation at approximately 1/8
inch, as shown on Figs.\2 and 3. Continue the handle rotation to the fully
closed position and watchypthe main contact overtravel as evidenced by rotary
motion away from 1it€ step, adjacent to the section where the shunt is
attached.

Returnsthemianually operated handle to the neutral position and
rotate counterclockwise to trip the breaker. The toggle 1linkage should
collapse and theWwmoving contact assembly move freely to the full open posi-
tion. This 4s_fellowed 1mmediately by complete resetting of the links in
the toggle mechanism. This resetting operation is accomplished entirely by
gravityy Eorwthis reason the 1links must always be free to move without
frictién or binding.

Adjustment of Contacts

The arc tip adjustment should be made as shown in Figs. 2 and 3.
There 1s no ad justment provided for the main contacts, and under ordinary
clrcumstances these main contacts will last the life of the breaker without
repalr other than occasional eleaning. Both main and arcing contacts are a
high sllver alloy.

Replacement of Contacts

The sub-panel, barrier and "De-ion" interrupting assembly may be
removed as aunit by taking out two bolts at the outer ends of the sub-panel.
This gives access to the contacts for easy inspection or replacement.
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The moving arc tip can be removed by taking out the wire clip and
nut on the threaded rod, removing two small screws that hold the secondary
shunt to the maln contact, and removing the arc tip pin. The statlonary
arc tip may be removed by taking out four flat head screws. The new ltems
may be replaced 1n the reverse order. Take care to make proper adjustment
. as shown in Filgs. 2 and 3, and set all poles of the breaker at one time and
then securely lock each adjusting nut with a wire clip.

The moving maln contact may be removed by taking out theybolsts at
the upper end of the trip unlt, removing two bolts from the ream that hold
thls lower section to the panel, and taking out the pln 1n thefcontact arm.
The contact and shunt can now be removed 1ntact and replaced, ln (the reverse
order. The stationary maln contact can be removed by taking“eut two bolts
from the rear of the panel on the flat stud, or removling thepfinger cluster,
large contact nut, and one bolt from the rear of the panedy oOmsfthe drawout
type. Replacement 1s made with a complete new upper stud.

Adjustment of Toggle Linkage

The toggle linkage 1n the DK circult breaker .ls a serles of links
so arranged that the closed breaker load 1s transmitited through successive
toggles with a reduction at each step, to the&inal\trippling toggle where a
very low, but consistent, load 1s maintained“wlth®one simple adjustment.,
This adjusting screw will be found 1n the front of"%the main frame behind the
face plate, as shown in Figs. 2 and 3. This @djustment 1s set slightly over
toggle to produce & light tripping load. The, factory adjustment should not
vary 1n service, but can easlly be checkedgor readjusted by reference to the
sketches. For thls operation, use a small/spring balance applied to the left
pole trip finger on the trip bar at afpelnt Iin line with the plunger. This
2 pound tripplng load must be malnfained to 1nsure proper tripping of the
breaker by the overload trip units andfother callibrated attachments.

Dual Overload Tripping Attachments

The DK cilrcult breaker/is?supplied with elther of two distinct
types of adjustable inverse time delay trip units:- (1) oill sucker-magnetic
dual overload, and (2) thermal-meghetic dual overload. Both types are suit-
able for elther a-c. or d-c 4 sService., The oll sucker type of time delay 1s
designed for all standard dpplication where overcurrent trippling 1s desired
wlth time delay that can be adjusted to a minimum, approaching zero time 1if
required., The thermal type ofy, time delay, on the other hand, 1s for applica-
tions which require unusually long tripping time at relatively large over-
loads, assoclated with mogor starting conditions and protections. In both
cases any current in exXeess of ten times normal rating produces 1nstantaneous
tripping.

Characteristics of Oil'SuckersMagnetic Dual Overload

Fig. 2 shows the arrangement of adjustments on thils tripping
attachment, an@ Fig. 6 represents the characteristic inverse time delay.
The 100% calibraglon setting 1s the normal rating of the trip unit, and
that value of current will just trip the breaker wlth no o011 1n the pot.
Adjustment of the thumb screw toward the 200% calibration setting ralses
the minimum €ripping current in minute steps as desired. Rotatlion of the
molded pot, properly fillled with oll as explalned on the drawlng, varles
the tdme\delay between O and 100%. Thus, any desired combination of min-
Imum tripplng current and time delay can be selected as desired.
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Characteristics of Thermal-Magnetic Dual Overload

The general arrangement of thls attachment 1s shown 1n Flg. 3
with 1nverse time delay characteristics in Flg. 7. The 100% calibration
setting of the polnter on the scale plate 1s the normal rating of the trip
unit. Adjustment of the thumb screw toward the maximum callbration setting
ralses the minimum tripplng current in minute steps as deslred.

Ambilent correction 1s explalned in Fig. 3 as 1% dncreése in calil-
bration for each 2°C. rise in temperature. The attachmentds callbrated
for 249C. ambilent, but 1f it 1s desired to meet the callibration character-
istics of Fig. 5 at 409C., for instance, the callbratlon gdjustment should
be set at approximately 108% for minimum tripping at nommal current rating.

The callbration adjustment can thereforembewset as close to the
normal running current of the motor as 1s desired, Bdepending on amblent
temperature, frequency of starting, etc. Complete protection 1s thus af-
forded under all conditions of operation.

Full detalls for adjustment andimalntenance of the thermal-mag-
netic trip attachment are explalned 1n Fig. 3.

Replacement of Overload Attachments

Both types of overload tripfunlts) may be easlly removed. From the
rear, take out two screws that fasten“the magnet assembly to the maln panel
and dilsconnect the trip unit uppergterminal where 1t 1s bolted to the main
pole unit shunt sectlon. In the (casenof drawout studs the flnger cluster
and large nut must also be reméved.( The trip unlit may now be removed. Re-
placement 1s simply the reveriSe of thls procedure.

After the unlt 1s™gecurely mounted to the panel, only one adjust-
ment 1s necessary for correcteperatlion with the breaker. Thls adjustment
conslsts of settlng the screwyplin’ the outer end of the trip armature lever
to properly trip the breaker |"wlth a thlin spacer between the armature and
magnet, as explalned 1ngPlgss2 and 3.

Electric Closing Mechanism

Electrlcaliy operated DK clrcult breakers are equlpped wlth an
entirely self-confalned motor mechanism (fig. 11) mounted on the right
slide of the breaker “frame. Two of the toggle linkage plns serve as dowels
to accurately llocateé the mechanlsm 1nsulating base. By removing three bolts
this complete aSgembly can be taken off the breaker without dlsengaging any
parts exceptfthe, wiring.

Theaedosing motor 1s a silngle phase commutator type, vertlcal
shaft motor wilth ball bearings sealed with 1lubricant that will normally
last stheflife of the apparatus. A slngle reduction of speed between the
motor “shaftfand the mechanlsm crank 1s accomplished with a worm mounted on
the upperyénd of the motor shaft engagling a worm gear on the crank shaft.
Thls gear assembly 1s 1lubricated on assembly sufflclent for several years
of normal service. An oll seal on the motor shaft prevents any oll or
grease®from running down into the motor windings.

The motor 1s desligned to develop an exceptlonally high torque for
1ts”" s1ze, and 1s therefore rated for intermittent service, If the bresker
1ls closed more frequently than once every 3 minutes for long perlods, the
motor may overheat. A centrifugal speed limiting device 1is built into the
lower end-bell of the motor to prevent excesslve speed at normal and over-
voltage, and to prevent coasting of the mechanism after the 1limit switch
has cut off the motor current.
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The mechanlsm crank engages a hardened steel cam on the roller
lever. The relative motion of the crank roller with respect to this cam
surface 1s to produce the maximum mechanical advantage when the closing
load 1s greatest. A 1imit swiltch segment on the mechanism crank shaft
poslitively carries the crank rollier past the cam after a closing operation,
so that the breaker can be closed elther manually or electrically without
interference or mechanlcal disengagement. The only requlirement 1sgthat the
1imit switch must be allowed to cut off the motor closing current.

One adjustment between the motor mechanism and the br@aker) roller
lever should be checked for proper operation. Close the breakermanually
and rotate the motor by hand. This 1s done by removing the plate at the
lower end and rotating the armature in the dilrection of the“arrow, until
the crank roller 1s just passing over the heel of the cam.“\There should be
from 1/64 to 1/32 inch clearance between the roller surfiacewand the  cam
surface at thls point. If bindlng occurs, the minimum glosing voltage will
be unduly high, and 1f too much clearance 1s present,9 the mechanlsm may
fall to move the breaker toggle linkage to the complgtely “closed positilon.
This adjustment 1s maintalned by adding or taking, outf{a]sSpacer between the
molded tilebar and the cast roller lever on the righi side.

The motor closing current 1s glven 4n™theW\following table for
standard control voltage ratings:

Cloesing Current

Voltage Rating at Normal Voltage
110 Volt, A~c. 30 Amperes
220 Volt, A-c. 15 Amperes
125 Volt, D-c. 30 Amperes
250 Volt, D-c. 15 Amperes

Shunt Trip Attachment

The shunt trlp attachmest,”when supplied, 1s mounted rigidly to
the breaker frame behind the fawe ‘plate. The trip bar bracket 1s attached
to 1ts lower end. When the 8hunt trip 1s not supplied, 1ts place 1s taken
by a long trip rod held by a cases 1ldentical in outsilde appearance with the
shunt trip case. Botn typegs ‘@are lnterchangeable and can be readily removed
and replaced. In replacing the shunt trip assembly, make sure the moving
core and trip rod assembly 1§, free tomove without binding against the gulde
holes or coil.

The shunt trip 1s designed for 1ntermittent duty. The tripping
current must alwaysf be cut off by an auxlliary switch on the breaker. The
normal tripplng, currénts for standard control voltages are:

VoltageyRating Tripping Current
110 Volt, A-c. 7 Amperes
220hVolt, A-c. 4 Amperes
125 Volt, D-c. 2.5 Amperes
250 Volt, D-~c. 1.5 Amperes

Wiring Diagram

The standard wilring dlagram for the motor mechanlism and shunt
trip “attachments are glven in Flg. 10. The motor control circult can be
supplled with a speclal relay as an 1lntegral part of the electrically oper-
atedubreaker that prevents reclosure untll after the external control
swltch has been opened. 3ee Flg. 8. This prevents the breaker from pumping
1f closed agalnst a high overload or short circuit. A further feature of
the control wiring 1s the prevention of electrically 1inching the breaker
closed after the moving contact assembly has started to close.

4
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Undervoltage Tripping Attachment

The undervoltage attachment 1s normally mounted on the main“panel
to the left of the breaker. It operates to trip the breaker through the
trip bar if the control voltage drops to a value of 35% to €0% of rated

voltage. To check the adjustment of this attachment, remove the voltage
from the holding colls, hold the armature against the magnet by hand, and
close the breaker. Now allow the armature to move slewly@way from the

magnet under action of the spring in the flexible 1link. The breaker should
trip by this dead push. Adjustment to provide this operation i1s made by
shortening or lengthening the flexible 1link detail.

When the undervoltage attachment 1s furnished with a time delay
tripping feature, the oll dash pot should be removéd by unscrewing the pot
when the above adjustment is checked. Always conneet the undervoltage ccils
to the line side of the breaker.

Reverse Current Attachment

The reverse current attachment (®Wig.(\12-13) is used to trip the

breaker when the direction of current flow\Imythat pole 1s reversed. The
attachment consists of a magnet energilz€ad,byla voltage coll and an armature
energized by a current coil 1n series wiith one pole of the breaker. When

the series coll current is flowing In thejproper dlirection the armature
tends to rotate but 1s restrained by & step. When the series current is re-
versed the armature 1s rotated in the,opposite direction against a spring
to trip the breaker. Thils adjustment, i'sycalibrated and marked on the scale
plate at 10%, 15%, 20% and 25% reverse current, based on normal current
rating.

The reverse currentharmature 1s reset after a tripping operation
by opening the voltage coiljpcinecuit. This can be accomplished by wiliring
the voltage coil through an auxiliary switch on the breaker.

Field Discharge Switch

The field,didchafige contact (Fig. 13-14) is normally mounted on a
two pole breaker in theWspace left vacant above the breaker toggle linkage.
Correct adjustment ih ome direction 1s evidenced by opening of the swiltch
contact just prior¥, to the arc tips touching during the breaker closing
motion. Similarly,, theyswitch must make contact before the breaker contacts
part more than 1/8"Wduring the opening motion of the breaker.

Auxiliary Switch

The4DK) auxiliary switch shown in Fig. 9 is a compact molded
assembly Suppli€d in either 4 to 8 poles and is rigidly mounted on the side
of thefmain“breaker frame., Each pole conslists of two silver posts in the
sectionsgwhich carry the terminal screws on the reverse side. The moving
contactfis & silver bridging member, spring mounted on the sliding bar, and
with an"Wefcentric rolling motion such that adequate wiplng action takes
place when the swiltch contact 1s made.

The terminal screws are readily accessible on the completely as-
sembled breaker and adequate wiring space 1s provided from the switch
assembly through wiring holes to the rear of the main panel.

Each four point switch 1s normally assembled with two "make" angd
two 'break" contacts, but any pole may be reversed by removing the sliding
bar and inverting the bridging member, thus making possible any desired ar-
rangement.
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Flg. 2 - Adjustments with 011 Sucker Magnetlc Dual Overload

Drawing 4-D-2515-5



Type DK-15 and DK-25 Air Circuit Breaker

D25 AR CiR.EBHR.-6004AMR FRAME -AC-D.C.
ADJUSTMENTS WITH THERMAL - MAGNETIC DUAL QVERLOAD

ADJUST THIS NUT TO GIVE
THE CLEARANCE SHOWN
BETWEEN MAIN CONTACTS
WHEN THE ARC TIRS JUST
TOUCH.LOCK SECURELY
WITH WIRE CLIP.

ADJUST THIS SET SCREW S0 KR,
WiLL JUST TRIP ON DEAD PUSH 8¥
MOVING ARMATURE DOWNWARD IN
QIRECTION OF ARROW, WiTH.0D/5 IN.

SRACER BETWEEN MAGNET AND AR-
MATURE, LOCK SET SCREW AND RE- —1

MOVE SPACER. THIS AR\ MEN T
M 8F MAQE EALH TIME THE )
xR [ /8 REMOVED OF A NE 1
ONE INSTALLED i
i
i
INSTANTANEOUS TRIPPING,\ 1)
Lt
= ./ POYNDS TO TRIP
AND I8 WADJUS?S#B Yrrrr POLES  Zye o5 Dicos
/ Fro! Sroi
2 Tsrot285 sretr S
3 7570 125 170/ T
4 .75 7025 110l T

L./

‘ THIS CALIBRATION ADJUSTING SCREW
/5 LOCKED ANO SEALED AT TWE FACTORY

@ AND T IN

Y] SERVICE, IF FOR ANY REASON THE

&GS ! CALIBRATION MAS BEEN UPSET, THE

<% FOLLOWING PROCEDURE MUST GE
PERFORMED WITH THE UTMOST CARE -

- LSET POINTER ON SCALE PLATE

L 70 /00

25058 125 % CURRENT TWRY TRIP
UNIT AT 24.9C. AMBIENT FROM A

oo STARY OPERATING ON ONE
Lo
L EV/i
TUNN INSULATED NUT TO SET POINTER /8 M/N/Mgﬂ%ﬁ T/ME OF 17
AT ANY DESIRED TR/PPING CURRENT MINUTES OR LONGER.
AS MARKED ON SCALE PLATE. THE LREPEATED TRIALS MUST BE
SETTING WiLl INOICATE THE MINIMUM STLRTED WITH ALL CONDUCTING
TRIPPING CURRENT IN AN AMBIENT AURTT AT 24°C.
OF 24°C, ADD |% IN CALIBRATION 5. SECURELY LOCK AND SEAL THE
FOR EACH 2°C. RISE IN AMBIENT.  ADJUSTING SCREW.

Plg. 3 - Adjustments wlth Thermal-Magnetic Dual Overload
Drawing 4-D-8316-3
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Drawing 14-A-5153-5
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Description

Shunt Trip
Upper Stud
Lower Stud

Moving Contact Assembly
Moving Contact Assembly
Cross Bar Leven

Linkage Assembly

Roller lever

Spring (Accelerating)
Spring (Clésingglever Reset)
Spring (Trigger)

Pin
Pin

1/16 %.1/28teel Cotter Pin

Grease #4739

3/8-16%, 7/8 Fillister Head Steel
Machine Screw

%/8, Steel Lock Washer

.265Wide Brass Washer

Headless Set Screw

1/4-20 Steel Lock Nut

1/4 Steel Lock Washer

Pin
1/16 x 3/8 Steel Cotter Pin

Cross Bar
Pin

Moving Contact Assembly

Frame

Linkage Assembly

5/16 Nickel Steel)
5/16 Stainless Steel)
5/%2 Nickel Steel)

Pin
Pin
Pin
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Upper Stud

Description O
Lower Stud
Cross Bar

Shunt Trip
Moving Contact Assemply,
Moving Contact As [

Cross Bar Lever

Linkage Assemb

Roller Lever

Spring (Accelerating)

Spring (Roller er Reset)

Spring (Trig

Pin é;/m@ﬁe Nickel Steel)
Pin (C loy) (5/16 x 3 21/32)

o
Grease
teel Cotter Pin
. rass Washer

/8 Steel Cotter Pin
ss Set Screw
teel Lock Washer

/3 Steel Lock Washer

Linkage Assembly .

Time Delay and Shunt Trip Unit
Moving Contact Assembly '
Main Frame

Linkage Assembly

Pin (5/16 x 2 9/16 Nickel Steel)
Pin 55/16 X 3 21/32 Stainless Steel)
Pin (5/32 x 2 Nickel Steel)

1
%—20 Steel Lock Nut
26 @ -16 x 1-1/4 Hexagon Head Steel Bolt

- Mechanism Assembly (With or Without Current Parts)

Drawing 14-A-5857-10)
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Type DK-15 and DK-25 Air Circuit Breaker

8

AR CIRCUIT BREAKER
< OIL SUCHER-MAGNETIC TRIP
B | OVERLOAD CALIBRATION
o 24°C. AMBIENT.
2z \ \ NOTES -

THE 100% CALIBRATION SETTING
18 THE NORMAL RATINGyOF THE
OVERLOAD ATTACKMENT

1 THE TRIPPING TIMES INDICATED

™~
et =]

L

8Y TmE CURVES ARE THE MIN/MIIM

EXPECTED VALRLESTIWHEN THE
\ SUCKERS ARE WELL LAPPED AND

O
QO
P
/‘/

Oil. SREC9P96. IS FILTERED AND
\ | \ FREE OF FOREIGN RARTICLES.
A

f'/

/0,

THE MAXWALUE MAY VARY BY
\ SEVERML MUNDRED PERCENT

LA

/"'/ /

NG A

J o
N \\ \ obZ casiraTion N\ | 2065 cAlisratrion
\ O0% LTL. \ 0% LTk,

N

N\ X ANI
\ N W [/08% CUL/BaTioN AN
s\ N N[ Sa%hATL: AN
j4 \\\ \\ \\ \\
3 \\ q i \\J \\
bo) .
. \ N \ \\ \\
% ¢ ! INST\TRP \WitH
10 \\f‘?g a"jéffﬂ i \ \ N | DvaLloverkoad N
‘ N, A\ N
{ AN \\ AN — v
N \ \ \ >~ .
of N N o N <
. N AN NEEIAN N
03 \\ \\ AN \L\
o N N AN
0 /50 200 300 200 G0 600 700 A 9w /00

RPER CENT NORMAL RATING.

Fig. © 011 Bucker Magnetic Trip Overload Calibration
Curve 201560
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Type DK-15 and DK-25 Air Circuit Breaker

o~

%8 359
700 700
600 600
500 500
400 400
300 300
200 200
100 100
80 90
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70 70
60 60
50 50
40 40
30 30
20 \\ 20
10 \ \ 10
o B LR § -
wg ™
2 5 LR ‘ 5 3
= 4 TIME - GURRENT CHARACTERISTICS OF W\ ‘ 4 Z
z ., DK CIRCUIT BREAKERS EQUIPPED Az MAXIMUM PICK-UP SETTING T 11T1: Z .
w WITH THERMAL OVERLOAD TRIPPING DEVICE LY g :
3 A m
- N\ N 27
AN N
] N |
9 9
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7 7
6 A -
30" 5 5 30
4 N 4
18" 3 190% PICK-UP SETTING &1 3 18"
12" .2 N \ 2 j2
N\
A
6" N\ | e
08 09
08 08 s
07 .07
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.05 + -+ .05
04 ' o .04
03 INSTANTANEOUS PICK-UP 03
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= Q& M ¢ BE~RBOO S 9 O 00000
CURRENT IN PERCENT & B F DOrDHY
Fig. 7 Thermal Overload Trip Calibration
Curve 351052
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Type DK-15 and DK-25 Air Circuit Breaker

TYPE Dk AIR CIRCUIT BREAKER
ELECTRICALLY- OPERATED WYITH ANT/- Pumm RELAY
WIRING AND SCHEMAT/IC DIAGRAM

EEFRISRMERMR]
6) =R ORERATION
>4

! /- COVrROINSW CS-C CLOSES.

| 2° MOTOR _PICES UP THROUSH Y ConTacT.

| 3= (nr.SWILS CLOSES BEFORs BLR.

V' prLay (Fv) G- GhR. NCLOSING MECHANICALLY OPERATES

‘| -1 Y @ELAY WHICK OPENS /TS CONTACT AND
| SEALS I7887 IN THROUGH CONT. SW.

S=BREAKLR CLOSES.

Uty F - -
g | r == |
! P g~ T ?‘L.g .t.._ { INE -Mmoro® CovTivuaeS unNTie LS OMENS
Iy 4l [ i CUTTING OFF MOTOE.
= % 7~ RELEAEING CONTROL SWITCH, Y witi
" _-_} {_ OLENERGIZE ANO Wikl CLOSE 17§
CONTACT,
S
SV ac.
fPT. AUX, SWS. SISy
NEAREST BASE OF BKR,
ASUPPLIED ONLY WHEN ORDERED
LEGEND

co:v'mo; vouTAGE,; - ysYv., 230V, A-C
125V, 550 V. D- €. mrmoror

I' e *
*¥WiITH RES. INgMOTOR glékov 75V A< Y * QuT/-BuMP RELAY

ORPER EQUIPHLENT To 5‘”7'- LS LiviT SwWITCH

— T= TRIP COlh
- “5 Q° g@FacLR AUX. SWITCH CLOSES WHNEN
L4 BkR 1S cLoSED.
O Y QREAKER AUN.SWITCH ORPENE WHEN
BKR. /§ CLOSKD.
*Y- YRELAY CONTALT, CLOSED WHEN
J RELAY 18 DEENERGIZED ANDO OPEN
== f‘""" WHEN RELAY IS ENERGIZED.
C§-CsCovrmoL Sw. “caou co~r4cr.
¢ s,r. y /2 T'/’
CS-0CTv CONTROL EWITCH “LasmP
curouT” ConTAacT.

LV- UNDERVOLTAGE. CoiL
LO- LocrovT Couw

FoR 460V,
JIs v.-AcC.
on LY

2

Fig. 8 - Wiring and Schematic Diagram With Anti-Pump Relay
Drawing 5-D-8339-6
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Description

()O

L

Auxiliary Switch
Auxiliary Switch

Lever

Link

Link

Bracket

Link

Breaker Center Pole
Indicator Assembly
Spacer S# 898 756 + Fin

1/4-20 x 3/4 Hexagon Head olt
1/4 Standard Lock Washer
1/4-20 x 1/2 Hexagon H@ Bolt

1/4-20 Hexagon Steel Md@hline’Screw Nut

Shakeproof Lockwashe
.190-32 x 1/2 Filli%ad Steel Machine Screw
P1

Washer S# 779354 + E

3/32 x 3/8 Steel n
Pin

Lock Washer

Washer S# 7793 in

Link

Fig. 9 - Auxillary Switch and Mounting Assembly
Drawing 7-B-9438-10






Type DK-15 and DK-25 Air Circuit Breaker

TYPE "DK'AIR CIRCUIT BREAKER
ELECTRICALLY OPERATED
WiRING AND ScHEMATIC DIAGRAM

(=) _
- CoNT VoL, 15\, 230V, AC —
RIRRBRMRRR R VLT NG
- ) ConT, YoLT. I128W,, 250V, DC
AN
L4 0 [ —— | ConT.VoLT.R46V,",575V., Ac.. wiTH
} } " RES iN MOTGK CI\RCUIT,
?) 3 w O L.COLLS ORPER EQUIPMENT T& SulT,
9 ) —oIF
1 P -
i N : ’
! L L AL CS
' S - I Tere
ot culially shintiiiiiniaie ‘ ‘
TRRTET & ¢
uvi uv
: é ¢ P ¢ T -
L "?' $— == |- -4+ —--P
i i ‘
E7S e =L 3%5 i *b
| i
$353~ L
T —d
4 Pr. Aux, Sws. 0 .
FoR _L
. VN
NEAREST S?SVT T T
Base Or Bkr. A-.ONLY T L N
% SUPPLIED ONLY WHEN ORDERED ™
4 DOTTED CONN. SUPPLIED/ONLY WHEN ORDERED.
OPERATION LEGEND
|, CONTROL $wW. CS-& CLOSES, M - Moroa
2. MOTOR STARTS, THROUGH BKR. AUX. SW.b . LS~ LimiT Iw,
3. LiMIT SW. CUO SES PEFORE BKR, STARTS T - Trip Coir
TO CLOSE, Q- BKR, AUX. SW, CLOSED WHEN
4. BKR. IN CLOSING OPENS AUX,SW.b . BKR.1S CLOSED.
S.RELEASE CONTROL SW.CS AFTER BKR. b ~ BKR,AUX, 5w OPEN WHEN
START S'TO CLOGE, BKR.iS CLOSED .
6. BKR/CLOSES . €5 ~ConTRow SW.(C-CLose,

T-TRiP,CTO-LampP CuTouT)
AN~ UNDERVOLTAGE CoiL
Lo=* LockouT Coi

7. MOTOR RUNS UNTIL LS OPENS.

Flg. 10 - Wiring and Sehematlc Diagram Without Antl-Pump Relay
Drawing 5-D-8338-6
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Fig. 11 - Motor Mechanism and Antil-Pump Assembly
Drawing 4-D-8494-3
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ON/MlS
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Fig. 12 - Reverse Current Trip
Drawing 8-D-2969
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Gz,

EV

&, & %
P E || ) B
9 AJ P P9
(.74
ALARM
LT cowracr Lockour 70P
s UNDERYOLTAGE @ co/L SHUNT
< TP CO/L F X TEIP CONL
hi «,&_L,O ’ | /4P Bza{ SW,
| L Sinem
UNDERVOLTAGE TK/P £ _TFgonracT
org ELECTR/IC LockovTr SHUNT TRIP
L Fre. 1 FlG. 2
(%) EV)
d i LINE
) ~ ) l"% !’ r“%““fll el -
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/- 4RAN SW -4 Up S
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T conracT ¥ gg%a%r
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é?ffiﬁV?’ TRIP
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Flg. 13 - Wiring Diagrams
Drawing 5-D-8336
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Type DK-15 and DK-25 Air Circuit Breaker

Descriptilon
Adjustment #2 with Cir. Bkr. in Closed Position. e Stud
djust to Obtoin A Switch
—_— Seporation of 2 ¢+ _L
“ 6 32 e
/ stment Bolt

. Detalls

ng

11nal

LiockyWasher
16%Hexagon Steel Nut
26, Hexagon

Adjusiment » 3d
Pawi (80 thot %

is Maintained be
Stud, ond ¢ of F
when  Bkr. is Op

Adjustment e | (clos
Remove one or bof
Allow Field Discha
open before GCir. |
Touch when Glosir

e

wn
e

1°09) iz 40’

~

.eld Discharge Swiltch
ng 7-A-8945-15
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TYPE DK-15 AND DK-25 AIR CIRCUIT BREAKER

Fig. 1 —3-Pole, 600-Ampere, 600-Volt A-C., 250-Volt D-C. Breaker

Instruction Book 5965-E

Westinghouse Electric Corporation
East Pittsburgh, Pa.
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Type DK-15 and DK-25 Air Circuit Breaker

Preface QQ
Tt would be difficult to over— 2e the

importance of adequate care of all pr cti devices.
To assure proper functioning, they sh el the sub-
ject of periodical,systematic and 1nte
tion. Even the smallest detaills
ance should not be neglected if failures of
equlpment and service are to be ;sgggsb Maintenance
must 1nclude occasional c¢hecks c ration as well
as onthe coordination and freedo all moving parts.
The purpose of this Instructign Bo on the DK circuit
d those charged with
LS possible to outlilne
n all cases. The fre-
pection will for the most
ence. In general, 1light
monthly 1nspectilon, horough inspection seml-
annually, should be um., The Company will be

glad to furnish such tional 1information as may
be needed to ampl clarlify these 1nstructlons.

.

breakers is to provide a
these responsibilities.
a procedure that will ag
quency ana character
part be a matter of e

S

<
&
&8
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Type DK-15 and DK-25 Air Circuit Breaker

General

The DK ailr circult breaker, complete wilith all attachments, 1s a
self-contained unlt, and has been mounted, adjusted and calibrated on 1ts
own permanent panel at the factory. It 1s deslgned only to be mounted 1n a
vertical poslition, and all 1inspectlons for proper operatlion,must be made
wlth the breaker maln panel held vertically.

Unpacking

Care must be exerclsed when unpacking to make(syure¥that no parts
are broken or damaged, and an 1nspection should be 4mades ilmmedlately to
check for any damage in translt. All dust and dirt sShould be carefully
blown out of the complete assembly, especlally in the%eloslng toggle 1link-
age overload attachments and such other attachmentg™as are supplled.

It 1s not advisable to lubricate any parts of the breaker. The
lubrication supplled durling factory assembly, where, necessary, 1s a speclal
form of grease which 1s used sparingly. Thls willl be found sufficlent for
years of service. Additlonal oill will only promotef the accumulation of dust
and dirt. In new 1nstallations, the breaker must be carefully protected
from plaster, concrete and other forelgn “gritty particles that may add
frictlon to the moving parts in the toggle “linkage.

Inspection

Final inspectlon should preferably be made with the breaker in
1ts permanent mounting, but 1f this®ls Impossible, 1t can be set up rigidly
in a vertical positlion while the Inspeetion 1s made.,

Rotate the manual qoperating handle slowly 1n a clockwlse dlrec-
tion to move the contacts toward “the closed positlon. Check the movement
of each arc tip through the gthroat of the "De-ion" arc interrupting chamber
to make sure that the tipsl domnot rub agalnst the ceramlc slde plates.
Continue the closing motion(until the moving arc tips just touch the sta-~
tlonary arc tips. Check the ‘main contact separation at approximately 1/8
inch, as shown on Flgs, 2 and 3. Continue the handle rotation to the fully
closed position and wateh the maln contact overtravel as evldenced by rotary
motlon away from i1ts stop, adjacent to the sectlon where the shunt 1s
attached,

Return the ;,manually operated handle to the neutral posltion and
rotate counterclockwlse to +trip the breaker. The toggle 1llnkage should
collapse and they,moving contact assembly move freely to the full open posi-
tion. This 18 followed 1immedlately by complete resetting of the links 1in
the toggle“mechandsm., Thils resetting operatlon 1s accompllished entirely by
gravity, For thils reason the 1links must always be free to move wilthout
friction o’ binding.

Adjustment of Contacts

The arc tilp ad justment should be made as shown in Figs. 2 and 3.
There 1g,no adjustment provided for the maln contacts, and under ordinary
clrcumstances these main contacts will last the 1life of the breaker without
repalr other than occasional cleaning. Both maln and arcing contacts are a
hilgh)silver alloy.

Replacement of Contacts

The sub-panel, barrier and "De-ion" interrupting assembly may be
removed as aunlit by taking out two bolts at the outer ends of the sub-panel.
This glves access to the contacts for easy lnspection or replacement.



Type DK-15 and DK-25 Air Circuit Breaker

The moving arc tip can be removed by taking out the wire clip &nd
nut on the threaded rod, removing two small screws that hold the secondary

shunt to the main contact, and removing the arc tip pin. The stationary
arc tip may be removed by tak'ing out four flat head screws. The new items
may be replaced in the reverse order. Take care to make proper adjustment

as shown 1in Figs. 2 and 3, and set all poles of the breaker at one time and
then securely lock each adjusting nut with a wire clip.

The moving main contact may be removed by taking out the #0lts at
the upper end of the trip unit, removing twc bolts from the gearthat hold
this lower section to the panel, and taking out the pin in the/comtact arm.
The contact and shunt can now be removed intact and replaced in jthe reverse
order. The statlionary main contact can be removed by taking, ocut two bolts
from the rear of the panel on the flat stud, or removing the finger cluster,
large contact nut, and one bolt from the rear of the pamel “w6n the drawout
type. Replacement 1s made with a complete new upper stud.

Adjustment of Toggle Linkage

The toggle linkage in the DK circuit ‘breakenf is a series of links
so arranged that the closed breaker load 1is transmitted through successive
toggles with a reduction at each step, to thewfiinal tripping toggle where a
very low, but consistent, load is mainteained, with one simple ad justment.
This &ad justing screw will be found in the front of the main frame behind the
face plate, as shown in Figs., 2 and 3. Thi® adjustment is set slightly over
toggle to produce a light tripping load. The factory adjustment should not
vary in service, but can easily be checke@porreadjusted by reference to the
sketches, For this operation, use a small/spring balance applied to the left
pole trip finger on the trip bar atfaljpoint in line with the plunger. This
2 pound tripping load must be maintalned to insure proper tripplng of the
breaker by the overload trip unitsWand other calibrated attachments,

Dual Overload Tripping Attachments

The DK circuit breaker  is supplied with elther of two distinct
types of adjustable inverse gimedelay trip units:- (1) oil sucker-magnetic
dual overload, and (2) therm&l-mégnetic dual overload. Both types are suit-
able for either a-c. or d-¢., 8ervice. The oll sucker type of time delay 1s
designed for all standard application where overcurrent tripping is desired
with time delay that ecan“be adjusted to a minimum, approachlng zero time if
required. The thermsl &ype ‘of time delay, on the other hand, 1s for applica-
tions which require wnusudlly long tripping time at relatively large over-
loads, associated with motor starting conditions and protections., In both
cases any current in excess of ten times normal rating produces instantaneous
tripping.

Characteristics 6f OilSucker-Magnetic Dual Overload

Figd 2 pshows the arrangement of adjustments on this tripping
attachment, ‘@and #1g. 6 represents the characteristic inverse time delay.
The 100% calibration setting is the normal rating of the trip unit, and
that value of current will just trip the breaker with no o1l in the pot.
Adjustment of the thumb screw toward the 200% calibration setting raises
the minimum tripping current in minute steps as desired. Rotation of the
moldedfypot, properly filled with oil as explained on the drawing, varies
the (84me, delay between 0 and 100%. Thus, any desired combination of min-
imum $ripping current and time delay can be selected as desired.

™

o i



Type DK-15 and DK-25 Air Circuit Breaker

Characteristics of Thermal-Magnetic Dual Overload

The general arrangement of this attachment is shown in Figl 3
with Inverse time delay characteristics in Fig. 7. The 100% calibration
setting of the pointer on the scale plate i1s the normal rating of the trip
unit and that value of current will just +trip the breaker in approx¥mately
30 minutes or longer in a normal ambient temperature. Ad justment of the
thumb screw toward the 150% calibration setting raises the minifum tripping
current in minuce steps as desired.

Ambient correction is explained in Fig. 3 as 1% inercase in cali-
bration for each 29C. rise in temperature. The attachment/is calibrated
for 240C. ambient, but if it is desired to meet the calibration character-
istics of Fig. 5 at 409C., for instance, the calibrationiedjustment should
be set at approximately 108% for minimum tripping at némmal current rating.

The calibration adjustment can therefore), be 'set as close to the
normal running current of the motor as 1s desi®ed,® depending on ambient
temperature, frequency of starting, etc. Complete protection is thus af-
forded under all conditions of operation.

Full details for adjustment and,mainténance of the thermal-mag-
netic trip attachment are explained in Fig. 3%

Replacement of Overload Attachments

Both types of overload tripyunits may be easily removed. From the
rear, take out two screws that fastlen/the magnet assembly to the main panel
and disconnect the trip unit upper " terminal where it is bolted to.the main
pole unit shunt section. In 4the case " of drawout studs the finger cluster
and large nut must also be removed. The trip unit may now be removed. Re-
placement is simply the reverse of this procedure.

After the unit isfsecurely mounted to the panel, only one adjust-
ment 1s necessary for correct operation with the breaker. This adjustment
consists of setting the serew dn the outer end of the trip armature lever
to properly trip the breaker with a thin spacer between the armature and
magnet, as explained"in ®igg. 2 and 3.

Mectric Closing Mechanism

Electrieallygoperated DK cilircult breakers are equlpped with an
entirely self-contaimed motor mechanism (fig. 11) mounted on the right
side of the breaker frame. Two of the toggle linkage pins serve as dowels
to accuratelygloecate the mechanism insylating base. By removing three bolts
this complete assembly can be taken off the breaker without disengaging any
parts except, theswiring.

The, closing motor 1s a single phase commutator type, vertical
shaft motor with ball bearings sealed with Ilubricant that will normally
last the “dif'e of the apparatus. A single reduction of speed between the
motor shaft and the mechanism crank is accomplished with a worm mounted on
the upper end of the motor shaft engaging a worm gear on the crank shaft.
This geér assembly is 1lubricated on assembly sufficient for several years
ofy normal service. An o0il seal on the motor shaft prevents any oil or
grease from running down into the motor windings.

The motor is designed to develop an exceptionally high torque for
its size, and is therefore rated for intermittent service. If the breaker
is closed more frequently than once every 3 minutes for long periods, the
motor may overheat. A centrifugal speed limiting device is built into the
lower end-bell of the motor to prevent excessive speed at normal and over-
voltage, and to prevent coasting of the mechanism after the 1limit switch
has cut off the motor current.

3



Type DK-15 and DK-25 Air Circuit Breaker

The mechanism crank engages a hardened steel cam on the roller
lever. The relative motion of the crank roller with respect to this cam
surface 1s to produce the maximum mechanical advantage when the closing
load 1is greatest. A 1imit switch segment on the mechanism crank shaft
positively carries the crank roller past the cam after a closing operation,
8o that the breaker can be closed either manually or electrically without
interference or mechanical disengagement. The only requirement isgthat the
1limit switch must be allowed to cut off the motor closing current.

One adjustment between the motor mechanism and the breaker roller
lever should be checked for proper operation. Close the brecker ‘manually
and rotate the motor by hand. This is done by removing the/plate at the
lover end and rotating the armature in the direction of the @rprow, until
the crank roller is just passing over the heel of the cam. There should be
from 1/64 to 1/3%2 inch clearance between the roller surface/and the cam
surface at this point. If binding occurs, the minimumclesing voltage will
be unduly high, and if too much clearance 1s present, the mechanism may
fail to move the breaker toggle linkage to the completely, closed position.
This adjustment is maintained by adding or taking /MOutWa spacer between the
molded tiebar and the cast roller lever on the #ight (side.

The motor closing current is givengin the following table for
standard control voltage ratings:

Clesing Current

Voltage Rating at’Normal Voltage
110 Volt, A-~c 30 Amperes
220 Volt, A-c. 15 Amperes
125 Volt, D-c. 30 Amperes
250 Volt, D-c 15 Amperes

Shunt Trip Attachment

The shunt trip attachment, when suppllied, 1s mounted rigidly to
the breaker frame behind the face plate. The trip bar bracket 1s attached
to 1ts lover end. When the/shunt  trip 1s not suppllied, 1ts place 1s taken
by a long trip rod held by alcase 1dentical in outside appearance with the
shunt trip case. Both typés awe lnterchangeable and can be readily removed
and replaced. In replacing“the shunt trip assembly, make sure the moving
core and trip rod assemblyyls free to move without binding against the gulde
holes or coil.

The shunt trip)is designed for 1intermittent duty. The tripping
current must alwayssg besCut off by an auxiliary switch on the breaker. The
normal tripping currents for standard control voltages are:

Yol tage Rating Tripping Current
110 Volt, A-c. 7 Amperes
220 #folt, A-c. 4 Amperes
1259Volt, D-c. 2.5 Amperes
250 Volt, D-c. 1.5 Amperes

Wiring Diagram

The standard wiring diagram for the motor mechanism and shunt
tr¥py, attachments are given in Fig. 10. The motor control circuit can be
supplied with a special relay as an integral part of the electrically oper-
ated) breaker that prevents reclosure until after the external control
switch has been opened. See Fig. 8. This prevents the breaker from pumping
ifPclosed against a high overload or short circuit. A 'further feature of
the control wiring is the prevention of electrically inching the breaker
closed after the moving contact assembly has started to close.
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Type DK-15 and DK-25 Air Circuit Breaker

Undervoltage Tripping Attachment

The undervoltage attachment is normally mounted on the main panel
to the left of the breaker. It operates to trip the breaker through the
trip bar if the control voltage drops to a value of 35% to 60% of, rated

voltage. To check the adjustment of this attachment, remove the voltage
from the holding coils, hold the armature against the magnef by hand, and
close the breaker. Now allow the armature to move slowlyw8way from the

magnet under action of the spring in the flexible 1link. The, bréaker should
trip by this dead push. Adjustment to provide this operation 1s made by
shortening or lengthening the flexible 1link detail.

When the undervoltage attachment 1s furnished,with a time delay
tripping feature, the oil dash pot should be removed, by unscrewing the pot

when the above adjustment is checked. Always connees, the' undervoltage coils
to the line side of the breaker.

Reverse Current Attachment

The reverse current attachment (Fig.'@2-13) is used to trip the

breaker when the direction of current flow dnWthat pole is reversed. The
attachment consists of a magnet energizedwby & voltage coll and an armature
energized by a current coil 1in series, with one pole of the breaker. When

the series coil current is flowing inthe“proper direction the armature
tends to rotate but 1s restrained by d stopt When the series current is re-
versed the armature 1s rotated in thelopposite direction against a spring
to trip the breaker. This adjustmefthisWcalibrated and marked on the scale
plate at 10%, 15%, 20% and 25% reverse current, based on normal current
rating.

The reverse current“apmature 1s reset after a tripping operation
by opening the voltage coilfcireuit. This can be accomplished by wiring
the voltage coil through an_auxiliary switch on the breaker.

Field Discharge Switch

The field Jdiseharge contact (Fig. 13-14) is normally mounted on a
two pole breaker in the ‘space left vacant above the breaker toggle linkage.
Correct adjustment if1 one direction 1s evidenced by opening of the switch
contact just prior “3to the arc tips touching during the breaker closing
motion. SimilarlysatheWswitch must make contact before the breaker contacts
part more than 1/8" ‘@uring the opening motion of the breaker.

Auxiliary Switch
ol

TheDK) auxiliary switch shown in Fig. 9 is a compact molded
assembly supplt€d in either 4 to 8 poles and is rigidly mounted on the side
of thefmain breaker frame. Each pole consists of two silver posts in the
sectidonsgwhiech carry the termlnal screws on the reverse side. The moving
contactiis & silver bridglng member, spring mounted on the sliding bar, and
with an “e€centric rolling motion such that adequate wiplng action takes
place when the switch contact is made,

The terminal screws are readily accessible on the completely as-
sembled breaker and adequate wiring space 1s provided from the switch
assembly through wiring holes to the rear of the main panel.

Fach four point switch 1s normally assembled with two "make" ang
two "break" contacts, but any pole may be reversed by removing the sliding
bar and inverting the bridging member, thus making possible any desired ar-
rangement.






Type DK-15 and DK-25 Air Circuit Breaker
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Type DK-15 and DK-25 Air Circuit Breaker
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Vescription

Shunt Trip

Upper Stud

Lower Stud

Moving Contact ASsembly
Moving Contact AsSembly
Cross Bar lever

Linkage Assembly

Roller lever

Spring (Accelerating)
Spring (Clesifig lever Reset)
Spring {Trigger)

Pin

Pin

1/16"% 1/2 Steel Cotter Pin

Gréase #i739

3/8616vx 7/8 Fillister Head Steel
Machine Screw

3%/8 Steel Lock Washer

2164 Wide Brass Washer

Headless Set Screw

1/4-20 Steel Lock Nut

1/4 Steel Lock Washer

Pin

1/16 x 3/8 Steel Cotter Pin
Cross Bar

Pin :

Moving Contact Assembly
Frame

Linkage Assembly

Pin (5/16 Nickel Steel)

Pin (5/16 Stainless Steel)
Pin (5/32 Nickel Steel)

sm Assembly (With or Without Current Parts)
Drawing 14-A-5153-5






' O
No. Description

' 1 Upper Stud
i c»<;;jﬁ§ 2 Lower Stud ¢
3 Cross Bar
4 Shunt Trip
5 Moving Contact Ass
6 Moving Contact Ass
H S N 7 Cross Bar Lever
[ R N 9 Linkage Assembly
3 10 Roller Lever
11 Spring Accel )
12 Spring oll Reset)
13 Spring Tri
14 Pin )/16 l 32 Nickel Steel)
1y Pin c oy) (5/16 x 3 21/32)
17 Grease
18 1/16 eel Cotter Pin
19 i ass Washer
20 P
) 22 3 Steel Cotter Pin
23 dless Set Screw
Yy — 24 eel Lock Washer
25 4-20 Steel Lock Nut
- 26 -16 x 1-1/4 Hexagon Head Steel Bolt
@ 27 Steel Lock Washer
2 inkage Assembly
@ ) e ime Delay and Shunt Trip Unit
PRICK PONCH LEVER ‘“%~g\hﬁh i Moving Contact Assembly
TO WOLD PINGT 4] ¢ | T Main Frame
ﬁﬁnrumz. 1 - Linkage Assembly
Pl el . _ Pin (5/16 x 2 9/16 Nickel Steel)
oy Pin (5/16 x 3 21/32 Stainless Steel)
: Pin (5/32 x 2 Nickel Steel)
O
on i ;

e R PRSI K S—

- Mechanism Assembly (With or Without Current Parts)
Drawing 14-A-5857-10)
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Type DK-15 and DK-25 Air Circuit Breaker

RPER CENT NORMAL RATING.
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Type DK-15 and DK-25 Air Circuit Breaker
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Type DK-15 and DK-25 Air Circuit Breaker

TYPE DK AR CIRCU/T BREAKSER

ELECTRICALLY - ORERATED WITH ANTI- BUrmm RELAY
WIRING AND SCHEMATIC DIAGRAM
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Flg. 8 - Wiring and Schematic Diagram With Anti-Pump Relay

Drawing $-D
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Description
Auxiliary Switch
Auxillary Swiltch
Lever
Link

Link
Bracket
Link ¢

Breaker Center Pole

Indicator Assembly

Spacer S# 898 756 + Fin

1/4-20 x 3/4 Hexagon Head S 1t
1/4 Standard Lock Washer
1/4-20 x 1/2 Hexagon Hea
1/4-20 Hexagon Steel Machil
Shakeproof Lockwasher
.190-32 x 1/2 Fillis
Washer S# 779354 +
3/32 x 3/8 Steel Cott
Pin

Lock Washer
Washer S# 779
Link

Switch Ass

Loy

t Bolt
crew Nut

Steel Machline Screw

Fig. 9 - Auxiliary Switch and Mounting Assembly
Drawing 7-B-9438-10






Type DK-15 and DK-25 Air Circuit Breaker

TYPE “"DK'AIR CIRCUIT BREAKER
ELECTRICALLY OPERATED

WIRING AND SCHEMATIC DIAGRAM
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Flg. 10 - Wiring and Schematic Diaéram Without Anti-~Pump Relay
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Type DK-15 and DK-25 Air Circuit Breaker
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Type DK-15 and DK-25 Air Circuit Breaker
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Type DK-15 and DK-25 Air Circuit Breaker

REVERSE CURRENT TRIP
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Type DK-15 and DK-25 Air Circuit Breaker

Description
Adjustment #2 with Cir. Bkr. in Closed Position, 1ge Stud
djust to Obtoin A Switch 1
—— Seporation of 2 s L :
=~ 16 32 ade
/ justment Bolt
= : 7 +1 Detalls
' ring
eminal

3 Lgck. Washer

3. 16gflexagon Steel Nut
3-26 Hekxagon

Adjustment %
Powl so)thai
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Stud aond ¢
when Bkr. g

Adjustment 1|
Remove one o1
Allow Field DI
open before (
Touch when C

i

?1eld Discharge Switch
ing 7-A-8945-15
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