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Type DK Air Circuit Breaker 

Preface 

It would be difficult to over-emphasize the 
importance of care of all protective devices. 
To assure proper , they should be the sub-
ject of periodical,systematic and intelligent inspec­
tion. Even the smallest details of required mainten­
ance should not be neglected if costly failures of 
equipment and service are to be avoided. Maintenance 
must include occasional checks on calibration as well 
as on the coordination and freedom of all moving parts. 
The plU'pose of this Instruction Book on the DK circuit 
breakers is to provide a guide for those charged with 
these responsibilities. It is not possible to outline 
a procedure that will apply in all cases. The fre­
quency and character of inspection will for the most 
part be a matter of experience. In general, light 
monthly inspection, with a thorough inspection semi­
annually, should be a minimum. The Company will be 
glad to furnish such additional information as may 
be needed to amplify or clar these instructions. 
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Type DK Air Circuit Breaker 

General 

The DK air circuit breaker, complete with all attachments, is a 
self-contained unit, and has been mounted, adjusted and calibrated on its 
own permanent panel at the factory. It is designed only to be mounted 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 inspection should be made immediately to 
check for any in transit. All dust and dirt should be carefully 
blown out of the comp te assembly, especially in the closing toggle linkage, 
overload attachments and such other attachments as are supplied. 

It is not advisable to lubricate any parts of the breaker. The 
lubrication supplied during factory assembly, where necessary, is a special 
form of grease which is used sparingly. This wil l be found sufficient for 
years of service. Additional oil will only promote the accumulation of dust 
and dirt. In new installations, the breaker must be carefully protected 
from plaster, concrete and other foreign gritty particles that may add 
friction to the moving parts in the toggle linkage. 

Inspection 

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

Rotate the manual operating nandle slowly in a clockwise direc­
tion to move the contacts toward the closed position. Check the movement 
of each arc tip through the throat of the "De-ion11 arc interrupting chamber 
to make sure that the tips do not rub against the ceramic side plates. 
Continue the closing motion until the moving arc t just touch the sta­
tionary arc tips. Check the main contact separation at approximately 5/32 
inch, as shown on the two drawings 4-D-2515 and 4-D-8316. The moving arc 
tips of all poles should touch within l/64 inch of each other. Continue 
the handle rotation to the fully closed position and watch the main contact 
overtravel as evidenced by rotary motion away from its stop, adjacent to 
the section where the shunt is attached. In the fully closed position, the 
gap between the main contact stop and the contact arm should be 3/32 inch 
minimum. 

Return the manually operated handle to the neutral position and 
rotate counterclockwise to trip the breaker. The toggle linkage should 
collapse and the moving contact assembly move freely to the full open posi 
ti�n. This is followed immediately by complete resetting of the links in 
the toggle mechanism. This resetting operation is accomplished entirely by 
gravity. For this reason the links must always be free to move without 
friction or binding. 

Adjustment of Contacts 

The arc tip adjustment should be made as shown on drawings 
4-D and 4-D 16. There is no adjustment provided for the main con­
tacts, 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. 

l www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Type DK Air Circuit Breaker 

Replacement of Contacts 

The sub-panel, barrier and "Do-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 ction or replacement. 

The moving arc t can be rewoved by taking out the wire clip and 
nut on the threaded rod, removing two small screws that hold the secondary 
shQDt to the main contact, and removing the arc t pin. The stationary 
arc tip may be removed by taking out four flat head screws. The new items 
may be replaced in the reverse order. Take care to make proper adjustment 
as shown on drawings 4-D and 4-D-8316, and set all poles of the break 
er at one time and then securely lock each adjusting nut with wire clip. 

The main contact may be removed by taking out the bolts at 
the upper end of the trip unit, removing two bolts from the rear that hold 
this lower section to the panel, and taking out the pin in the contact arm. 
The contact and shunt can now be removed intact and replaced in the reverse 
order. The stationary main contact can be removed by taking out 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 panel on the drawout 
type. lacement is made vrith a complete new upper stud. 

The toggle l in the DK circuit breaker• is a series of links 
so arranged that the breaker load is transmitted through successive 
toggles with a reduction at each step, to the final tripping 'c.oggle 1-1he1:e a 
very lO\i, but consistent, load is maintained with one sirr.ple adjustment. 
This adjust screw will be found in the front of the main frame behind 
the molded plate, as shown on drawings 4-D-2515 and 4 16. 'l'hi 
adjustment is set slightly over toggle to produce a tripping load of 2 
pounds at the tr rod when the breaker is ful closed. The facto.ry ad 
justment should not vary in service, but can eas b3 checked or ree.djusted 
by refer•ence to the sketches. For this operation, use a small bal-
ance applied to the left pole t.rip finger on the trip bar at in 
line with the plunger. This 2 pound tripping loac must b8 maintai_ned to 
insure prope.r tripping of the breaker by the overload tr units and other 
calibrated attachments. 

Dual Overload Tripping Attachments 

The DK circuit breaker is supplied with either• of two distinct 
s of adjustable inverse time delay trip units:- (l) oil sucker-magneti'3 

dual overload, and (2) thermal-magnetic dual overload. Both s ctre fur­
nished in standard rat cts listed below, and both s are suitctble for 
either a-c. or d-e. service. The oil sucker type of time de is designed 
for all standard application where overcurrent is desired with 
time delay that can be adjusted to a minimum, approaching zero time if' re­
quired. The thermal type of time delay, on the other hand, is for applica 
tions Hhich require unusual long tripping time at relatively large over­
loads, associated with motor starting conditions and ctions. In both 
cases any current in excess of ten times normal rating produces instan­
taneous tripping. Standard current ratings are: 
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Type DK Air Circuit Breaker 

Drawing 4-D-2515 shows the arrangement of adjustments on this 
tripping attachment, and curve 261560 represents the characteristic inverse 
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 the thumb screw to­
ward the 200% calibration setting raises the minimum tripping current in 
minute steps as desired. Rotation of the molded pot, properly filled with 
oil as explained on the drawing, varies the time delay between 0 and 100%. 
Thus, any desired combination of minimum tripping current and time de 
can be selected as desired. Drawing 4-D-2515 explains in detail the neces­
sary adjustments for maintaining this overload attachment in service. 

Characteristics of Thermal-Magnetic Dual Overload 

The general arrangement of this attachment is shown on Drawing 
4-D-8316 with inverse time delay characteristics on curve 25.S872. The 100% 
calibration setting of the pointer on the scale plate is the normal rating 
of the trip unit and that value of current will just trip the breaker in 
approximately 30 minutes or longer in a normal ambient temperature. Adjust­
ment of the thumb screw toward the 150% calibration setting raises the mini 
mum tripping current in minute steps as desired. 

Ambient correction is explained on drawing 4-D-8316 as l% increase 
in calibration for each 2oc. rise in temperature. The attachment is cali­
brated for 24oc. ambient, but if it is desired to meet the calibration 
characteristics of curve 258 872 at 40°C., for instance, the calibration ad­
justment should be set at approximately 108% for minimum tripping at normal 
current rating. 

The calibration adjustment can therefore be set as close to the 
normal running current of the motor as is desired, depending on ambient 
temperature, frequency of starting, etc. Complete protection is thus af­
forded under all conditions of operation. 

Full details for adjustment and maintenance of the thermal-mag­
netic trip attachment are explained on drawing 4-D-8316. 

Replacement of Overload 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 disconnect 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 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 is securely mounted to the panel, only one adjust­
ment is necessary 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. 

Electric Closing Mechanism 

Electrically operated DK circuit 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 bolts, this com­
plete assembly can be taken off the breaker without disengaging any parts 
except the wiring. 
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Type DK Air Circuit Breaker 

The closing motor is a single phase commutator type, vertical 
shaft motor with ball bearings sealed with lubricant �hat 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 several years 
of normal service. An oil 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 four times a minute 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 limit · switch 
has cut off the motor current. 

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

One adjustment between the motor mechanism and the breaker closing 
lever should be checked for proper operation. Close the breaker manually 
and rotate the motor by hand. This is done by removing the plate at the 
lower end and rotating the armature in the direction of the arrow, until 
the crank roller is just passing over the heel of the cam. There should be 
from l/64 to l/32 inch clearance between the roller surface and the cam 
surface at this point. If binding occurs, the minimum closing voltage will 
be unduly h�gh, and if too much clearance is present, the mechanism may 
fail to move the breaker toggle linkage to the completely closed position. 
This adjustment is maintained by adding or taking out a spacer between the 
molded tlebar and the cast closing lever on the right side. 

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

Voltage Rating 

110 Volt, A-c. 
220 Volt, A-c. 
125 Volt, D-e. 
250 Volt, D-e. 

Shunt Trip Attachment 

Closing Current 
at Normal Voltage 

12 Amperes 
6 Amperes 
6 Amperes 
3 Amperes 

Locked Rotor Current 
at Normal Voltage 

15 Amperes 
8 Amperes 
8 Amperes 
5 Amperes 

The shunt trip attachment, when supplied, is 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, its place 
is taken by a long trip rod held by a round case identical in outside ap­
pearance with the shunt trip case. Both types are interchangeable and can 
be readily 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. 
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Type DK Air Circuit Breaker 

The shunt trip is 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: 

Wiring Diagram 

Voltage Rating 

110 
220 
125 
250 

Volt, 
Volt, 
Volt, 
Volt, 

A-c. 
A-c. 
D-e. 
D-e. 

Tripping Current 

3. 
1.5 
l. 
0.5 

Amperes 
Amperes 
Amperes 
Amperes 

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

Undervoltage 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 40% to 60% of rated 
voltage. To check the adjustment of this attachment, remove the voltage 
from the holding coils, hold the armature against the magnet by hand, and 
close the breaker. Now allow the armature to move slowly away from the 
magnet under action of the spring in the flexible link. The breaker should 
trip by this dead push. Adjustment to provide this operation is made by 
shortening or lengthening the flexible link detail. 

When the undervoltage attachment is furnished with a time delay 
tripping feature, the oil dash pot should be removed by unscrewing the pot 
when the above adjustment is checked. 

Reverse Current Attachment 

The reverse current attachment is used to trip the breaker when 
the direction of current flow in that pole is reversed. The attachment con­
sists of a magnet energized by a voltage coil and an armature energized by 
a current coil in series with one pole of the breaker. When the series coil 
current is flowing in the proper direction the armature tends to rotate but 
is restrained by a stop. When the series current is reversed the armature 
is rotated in the opposite direction against a spring to trip the breaker. 
This adjustment is calibrated and marked on the scale plate at 5%, 10%, 15%, 
20% and 25% reverse current, based on normal current rat • 

The reverse current armature is 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. 

Field 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. 
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Type DK Air Circuit Breaker 

DK-15 AIR CIR8KR.-600AMP.F"RAME·AC.·DC. 
ADJUSiMENiS WITH 011- SUCHER DUAL OVERI.OAD 

AD.JUIT TH II NUT T't1 ,IV£ THI CLEAPIANCC 6HDWN 
'CTWt'CIV MAIN CDNTACTI 

WHEN THE AlfC 'TIP$ J'I.IIT 
TDI.ICH, J.Dt:� SCCURCLtl 
WITH Wllf£ t:LIII. 

REMDVC THE' MDLDI'D ITL PDT BY RDTATINfl BY 
HAND 7tl LINE UP 7HE THREE IPRIN/l CLIPS 
WITH CDIIIIIE.J'PDNDIN(/ NDTC'Hl'$. THE !NDI• 
CATDR CLIP MI./IT SE RAISED .ILifiHTLY TO 
PAll fJVl'lf I'ND til=' MDLDE'D IC'ALE. CLEAN PDT 
AND SDTH $1./C/It£11.1 WITH fiAIDLINE, DRY 
THDifDI.IfiHLY AND FILL 'M "tilL LEVEL" WITH 
W£STIN/IHfJUSE OIL

1 
STYLE II.IS(;. FIE'PJ.ACI 

PDT AND SE'r Ttl ANY DCS'IRED TIME DELAY 
FRDM 0 Tlf1 IDO. Z£RD IET'f'IN(I Wll.l. ALLfJW 
SREAI<E/Il Ttl TRIP IN APPIIDX. 0.1 SECONDS 
AT C'UR/IIENT' CDRifCSPDNDINII T't1 SCALE 
PDINT£/11, ITL SETTIN(/ Dl=' ftXJ WILL ALLDW 
111/EAJtl'R Tt:J Tlf//P IN IS: Sl'Cf'NDI' Clf 
LDNfll'!l WITH 12S'',j SCALE SETTINfl, 

ADJUST 'f'HI.IIl'T RlllW 
SD IIII'AKI'II CAN 1£ 
T!fii!IPCD WITH 2 1.11: :t I De. DEAD PIIP!t. WITH 
I.DAD AP/IIJJED 71'flll.l 
TIIIP �D IN 'TNC /)1/ltr• 
'TIDN "' A/IIIIDK< J.Dt:J( 
II.'CI.IItCLY WI'TN Ut:/lt NUT BIPrJIIE Al'/f/ILYII'Ifl 
LDAD. 

/NS'T: TIIIP D/IILY-A/).!UIT THIS' 
ICIIl'W 1rl /ltvi' �4 Ill- AI/I 
flAP BETWEEN NII:JI:JI.C "' 
ARMATIJ/IIC AND MAl/NET. 
DI.I.4L DVEIILDAD WI1N ITJ..­
AI:Jt!UIT TN/I .I'C'IIEW Ttl 
fiiV£ APPR� ¥11 W· CU'AIIf. 
ANt:,£ Tlf1 TlfiP A/liM WITH 
.11./C'JtER PDT IN lfiLACI.'. 

TURN INSVJ.ATED NIIT' Tlfl.ll'T PI11NT­
ER AT ANY D£1'1/IIED 1'!f1PP!Nfl Clllf• 
RENT AI MARKED ON$'CAI.E PI.A'r£, 
CAt:H TRIP UNIT II CALISI/fATI.'D W11H 
'THE ITL PDT Din{ IF SUPPJ.t£D, 
II' �ALE lfiLATC II RENDVI!!J. I& SU/fiC AND lfi£TUIIN IT 71:' mE SAME 
'TRIP UNIT. II' THERE IS A Sl.l1r I'Df/1 
'TH£ $CAL£ PI.A1'E MDUNTINf St'lfiWSJ 
REA$SEM8LE WITH PLATE DOWN 
A$ II'AR AS 'rHE SLD'T WILL AI.LDW. 

Adjustments with Oil Sucker - Magnetic Dual Overload 
Draw 4 15 
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DK Air Circuit Breaker 

DH'-2.5 AI� CIJ;.S/1'/i, ·600AMP. F'NAME ·AC. ·DC 
)4D-'l/STMENiS WITH iHEIIMAI..·MAGNETIC OUAI.. OVE/ili.OAD 

ADJUST THIS NUT TO GIVE 
THE CLEA�ANC'& SHOWN 
BITWEEN MAIN CONTACTS 

·WHEN THE AIIC TIPS JU5T 
TQIJCH. LOCK SECIJ/IIE.I..Y 
WITH Wilt£ CLIP. 

Tl.llf/11 INSI.II.AiED NIJT' TtJ lEi PtJINTE/11 
AT ANY DESI/f£D Tlll/f1P!!Vq C/Jif/11£/IIT' 
AS M4#KED ON SC14L£ PI.AT£. THE 
SETTIN(f Wli.i. INDICATE THE MINIMIJ/11 
Tlfllf1PIN(i CIJ/II�E'NT'IN i/IN AMBIENT' 
0,- 24' t::, ADD I % IN CAI./1/IIAT'!CN 
J:'tllf IACH t?6C. IllS£' IN AM/liEN;: 

ADJUST 71111 lET SC'RlW 
SD 8/IIAKE� CAN 8£ 
T!IIPPED WITH 2 J.S$. 
:!:.1 OZ. DEAD PU� Wl'fl.f 
LOAD APPLIED THill./ 
iiiiP /rOD IN THE Dl/fEC• 
T/ON 0/!1' Alt/fOW. LOCi( 
$ECIJ!f£LY WITH Lt:ICK 
NIJT FJE'Difl" APP4'f1NI$ 
I..C!A/j, 

Adjustments with Thermal - l\1agnetic Dual Overload 
Draw 4-D-8316 
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Type DK Air Circuit Breaker 

AI� CI�CIJIT S�EAK£/C 
Oil. SIJCKQ·MA6'N£TIC T!i?IP 

I 01/ERLOAO CALIBRATION 
24 • C. AMBIENT. 

1'1/077:$:-

\ 

il-l£ ICC� C'AI.ISIIATIDN SETTINfi 
IS iH£ NO �A.L. !IATINlf 011' .,.H£ 
t:JV6'4'1.DAD A.,.TACHMENi. 

1\ 
.,.HE Tll'IPPIM; liMES INDICATED 

SY .,.HE C'I.JIIVE'S A�£ TH£ MINIM LIM 
EKPEI:TEO VAI.I.IU WHEN .,.H£ 

\� 11 $'1./t:lr'EIIS A!IC WEI..L. LAPPED AND 
Dll. s•22!12.1fi IS II'IL.,.Eif£0 AND 

40.. 

.30. . \ ' 
. 

10. . 

. 

. 

. 

/.0 

.10 

.os 

.04 

.o 3 

.o z 

I .0 
/.:70 

\ 

\ \ It'll'££ OP' P'D/1£/t;N PA/ITICI.ES. 

1\ 

1\ 
\ 
\ 

1\ 
\ 
\ 

� 
" 

' 

[\. 
' 

1\ 
\ 

\. 
' 

1\ 
\ 

1\. 
\ 

� 

' '-
1\. 

'\ 
I\ ' '\ 

r\ ' 
i\ 

' 

� 
� �IIA7i r'\ \ """ �� '!. 

i\ /. 
1\. '\. 

� � " 
•!D. � I" 11 

' Jl ''"' /, IT./.._, 
. ' " v 

" I'\. "'\. 
'\ ,, � vi. � 16/IA 

� v "' r'\ l.p� lj� ��iS'� Tl' � rL 
-"' 

'\. 
' ' 

' 

[II. 
'\ 

1\. 
r'\ 

' 
/5() 2(J() JO() 

PE/ir t:'ENr NOiirMAL �Ai/N($. 

� 
ON'\ �� '�"ION � �� 

IB�A 
/.7. 'L. 

' 
" 

' 
"' 

" 
� 

" 

1"\. 
" ' 

� "" J'NS'i. �IP � � 1JVAI. OV&Il 
...., 

_.... ' " 
.... ..... 

"""' " 

" 1'\. "' 
'\. " ' 

" � "' t\.. 
'

""" 

'

"' 

Calibration of Oil Sucker - Magnetic Dual Overload 
Curve 261560 

8 

"" 

"""' 

" 

i'\. 

� 
.... 

� 

"' 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



60 
S()'. 'oe '""""' 'bd 40 

'od' 30 
2.0 'Od 

'od 

4 
4 

'co 
"" 

3 bd 
2 'oc 

I bd 
!d 
0' 
o" 

20 

1�$ 

S' 411 

.a" l" 
2" 

I'' 

.s-� 
• 411 

.s" 

\ 
[\ 

' " 

:= 

Type DK Air Circuit Breaker 

.Z>K AI� C/�CVI'T JfJI2&AUIIl 
iHe�MAI.. OV4'�1.011D 'T�IP 

Cllt.!8�11iiON 
2411C, AMSIENr 
1?11 "'""' $£1"71/t/i IS THE 

NOit.MAI. lt."'TIMJ ()If rN£ iHI�Mif4 
OV4'1t.� 7/li.O 1./NI'r. 

nn 71-11 iNI!IMIU., iJI/,11 CALl-
4•1fr/CN IS !IDt/USTif8LI IN 
A!ll"/lO'I<. 10() Sri"-z .l'iWIIN 'rilE 
IOOtlfe AND !IC'?tl 'I'TTINfJ$, 

INSTA!Vr,...Nrcvs 'rMINI'!NtJ OCCI.I!If Ar Oil ASOVE ICOOI'o (),1:' 
NO.CMAL 1/,tll'r/NfJ, 
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Type DK Air Circuit Breaker 
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TYPE DK-16 AND DK-26 AIR CIRCUIT BREAKER 

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

PrintM in TT � A 

Instruction Book 5965-E 

Westinghouse Electric Corporation 
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Type DK-15 and DK-25 Air Circuit Breaker 

Preface 

It would be difficult to over-emphasize the 
importance of adequate care of all protective devices. 
To assure proper functioning, they should be the sub­
ject of periodical,systematic and intelligent inspec­
tion. Even the smallest details of required mainten­
ance should not be neglected if costly failures of 
equipment and service are to be avoided. Maintenance 
must include occasional checks on calibration as well 
as on the coordination and freedom of all moving parts. 
The purpose of this Instruction Book on the DK circuit 
breakers is to provide a guide for those charged with 
these responsibilities. It is not possible to outline 
a procedure that will apply in all cases. The fre­
quency and character of inspection will for the most 
part be a matter of experience. In general, light 
monthly inspection, with a thorough inspection semi­
annually, should be a minimum. 1he Company will be 
glad to furnish such additional information as may 
be needed to amplify or clarify these instructions. 
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Type DK-15 and DK-25 Air Circuit Breaker 

General 

The DK air circuit breaker, complete with all attachments, is a 
self-contained unit, and has been mounted, adjusted and calibrated on its 
own permanent panel at the factory. It is designed only to be mounted 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 inspection should be made immediately to 
check for any damage in transit. All dust and dirt should be carefully 
blown out of the complete assembly, especially in the closing toggle link­
age overload attachments and such other attachments as are supplied. 

It is not advisable to lubricate a ny parts of the breaker. The 
lubrication supplied during factory assembly, where necessary, is a special 
form of grease which is used sparingly. This wil� be found sufficient for 
years of service. Additional oil will only promote the accumulation of dust 
and dirt. In new installations, the breaker must be carefully protected 
from plaster, concrete and other foreign gritty particles that may add 
friction to the moving parts in the toggle linkage. 

Inspection 

Final inspection should preferably be made with the breaker in 
its permanent mounting, but if this is impossible, it can be set up rigidly 
in a vertical position while the inspection is 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 throat of the 11De-ion11 arc interrupting chamber 
to make sure that the tips do not rub against the ceramic side plates. 
Continue the closing motion until the moving arc tips just touch the sta­
tionary arc tips. Check the main contact separation at approximately 1/8 
inch, as shown on Figs. 2 and 3. Continue the handle rotation to the fully 
closed position and watch the main contact overtravel as evidenced byrotary 
motion away from its stop, adjacent to the section where the shunt is 
attached. 

Return the manually operated handle to the neutral position and 
rotate counterclockwise to trip the breaker. The toggle linkage should 
collapse and the moving contact assembly move freely to the full open posi­
tion. This is followed immediately by complete resetting of the links in 
the toggle mechanism. This resetting operation is accomplished entirely by 
gravity. For this reason the links must always be free to move without 
friction or binding, 

Adjustment of Contacts 

The arc tip adjustment should be made as shown in Figs. 2 and 3. 
There is no adjustment provided for the main contacts, 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. 

Replacement of Contacts 

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 inspection or replacement. 
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Type DK-15 and DK-25 Air Circuit Breaker 

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 main contact, and removing the arc tip pin. The stationary 
arc tip may be removed by taldng out :four :flat head screws. The new items 
may be replaced in the reverse order. Take care to make proper adjustment 
as shown in Figs. 2 and 3, and set all poles o:f 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 bolts at 
the upper end o:f the trip unit, removing two bolts :from the rear that hold 
this lower section to the panel, and taking out the pin in the contact arm. 
The contact and shunt can now be removed intact and replaced in the reverse 
order. The stationary main contact can be removed by taking out two bolts 
:from the rear of the panel on the flat stu� or removing the :finger cluster, 
large contact nut, and one bolt :from the rear o:f the panel on the drawout 
type. Replacement is made with a complete new upper stud. 

Adjustment of Toggle Linkage 

The toggle linkage in the DK circuit breaker is a. series of links 
so arranged that the closed brea.ker load is tra.nsmitted through successive 
toggles with a reduction at each step, to the final tripping toggle where a 
ver y  low, but consistent, loa.d is maintained with one simple adjustment. 
This adjusting screw will be found in the front of the ma.in fra.me behind the 
fa.ce plate, as shown in Figs. 2 a.nd 3. This adjustment is set slightly over 
toggle to produce a. light tripping load. The factory adjustment should not 
va.ry in service, but can easily be checked or readjusted by reference to the 
sketches. For this operation, use a small spring balance applied to the left 

, 

pole trip finger on the trip bar at a point in line with the plunger. This � 2 pound tripping load must be maintained to insure proper tripping of the 
.. 

breaker by the overloe.d trip units and other calibrated attachments. ,,�,;� 

Dual Overload Tripping Attachments 

The DK circuit breake r is supplied with either of two distinct 
types of adjustable inverse time delay trip units:- (1) oil sucker-magnetic 
dual overload, and (2) thermal-magnetic dual overload. Both types are suit­
able for either a-c. or d-e. service. The oil sucker type of tLme delay is 
designed for all standard application where overcurrent tripping is desired 
with time delay that can be adjusted to a minimum, approaching zero time if 
required. The thermal type of time delay, on the other hand, is for applica­
tions which require unusually 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 of Oil Sucker-Magnetic Dual Overload 

Fig. 2 shows the arrangement of adjustments on this tripping 
attachment, and Fig. 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 oil 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 

·mold8d pot, properly filled with oil as explained on the drawing, varies 
the time delay between 0 and 100%. Thus, any desired combination of min­
imum tripping current and time delay can be selected as desired. 
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Type DK-15  and DK-25 Air Circuit Breaker 

Characteristics of Thermal-Magnetic Dual Overload 

The general arrangement of this attachment is shown in Fig. 3 
with inverse time delay characteristics in Fig. 7. The 100% calibration 
setting of the pointer on the scale plate is the normal rating of the trip 
unit and that value of current will just trip the breaker in approximately 
30 minutes or longer in a normal ambient temperature. Adjustment of the 
thumb screw toward the 150% calibration setting raises the minimum tripping 
current in minute steps as desired. 

Ambient correction is explained in Fig. 3 as 1% increase in cali­
bration for each 2°C. rise in temperature. The attachment is calibrated 
for 24oc. ambient, but if it is desired to meet the calibration character­
istics of Fig. 5 at 4ooc., for instance, the calibration adjustment should 
be set at approximately 108% for minimum tripping at normal current rating. 

The calibration adjustment can therefore be set as close to the 
normal running current of the motor as is desired, depending on ambient 
temperature, frequency of starting, etc. Complete protection is thus af­
forded under all conditions of operation. 

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

Replacement of Overload 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 disconnect 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 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 is securely mounted to the panel, only one adjust­
ment is necessary for correct operation with the b�eaker. 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 Figs. 2 and 3. 

Electric Closing Mechanism 

Electrically operated DK circuit breakers are equipped with an 
entirely self-contained motor mechanism (fig. 11) 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 bolts 
this complete assembly can be taken off the breaker without disengaging any 
parts except the wiring. 

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 several years 
of normal service. An oil 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 th.e 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 limit switch 
has cut off the motor current. 
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Type DK-15 and DK-25 Air Circuit Breaker 

The reechanism crank engages a hardened steel cam on the roller 
lever. The relative motion of the crank roller with respect to this cam 
surface is to produce the maximum mechanical advantage when the closing 
load is greatest. A limit switch segment on the mechanism crank shaft 
positively carries the crank roller past the cam after a closing operation, 
so that the breaker can be closed either manually or electrically without 
interference or mechanical disengagement. The only requirement is that the 
limit switch m;ust 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 breaker manually 
and rotate the motor by hand. This ·is done by removing the plate at the 
lo�er end and rotating the armature in the direction of the arrow, until 
the crank roller is just passing 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 this point. If binding occurs, the minimum closing voltage will 
be unduly high, and if too much clearance is present, the mechanism may 
fail to move the breaker toggle linkage to the completely closed position. 
This adjustment is maintained by adding or taking out a spacer between the 
molded tiebar and the cast roller lever on the right side. 

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

Voltage Rating 

110 Volt, A-c. 
220 Volt, A-c. 
125 Volt, D-e. 
250 Volt, D-e. 

Shunt Trip Attachment 

Closing Current 
at Normal Voltage 

30 Amperes 
15 Amperes 
30 Amperes 
15 Amperes 

The shunt trip attachment, when supplied, is mounted rigidly to 
the breaker frame behind the face plate. The trip bar bracket is attached 
to its lower end. When the shunt trip is not supplied, its place is taken 
by a long trip rod held by a case identical in outside appearance with the 
shunt trip case. Both types are interchangeable and can be readily removed 
and replaced. In replacing the shunt trip assembly, make sure the moving 
core and trip rod assembly is free to move vi thout binding against the guide 
holers or coil. 

The shunt trip is 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 

110 Volt, A-c. 
220 Volt, A-c. 
125 Volt, D-e. 
250 Volt, D-e. 

Wiring Diagram 

Tripping Current 

7 Amperes 
4 Amperes 

2.5 Amperes 
1.5 Amperes 

The standard wiring diagram for the motor mechanism and shunt 
trip 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 
if closed 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 i.s 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 magnet by hand, and 
close the breaker. Now allow the armature to move slowly away from the 
magnet under action of the spring in the flexible link. The breaker should 
trip by this dead push. Adjustment to provide this operation is made by 
shortening or lengthening the flexible link detail. 

When the undervoltage attachment is 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 connect the undervoltage coils 
to the line side of the breaker. 

Reverse Current Attachment 

The reverse current attachment (Fig. 12-13) is used to trip the 
breaker when the direction of current flow in that pole is reversed. The 
attachment consists of a magnet energized by a voltage coil and an armature 
energized by a current coil in series with one pole of the breaker. When 
the series coil current is flowing in the proper direction the armature 
tends to rotate but is restrained by a stop. When the series current is re­
versed the armature is rotated in the opposite direction against a spring 
to trip the breaker. This adjustment is calibrated and marked on the scale 
plate at 10%, 15%, 20% and 25% reverse current, based on normal current 
rating. 

The reverse current armature is 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. 

Field Discharge Switch 

The field discharge contact (Fig. 13-14) 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 more than 178" during the opening motion of the breaker. 

Auxiliary Switch 

The DK auxiliary switch shown in Fig. 9 is a compact molded 
assembly supplied in either 4 to 8 pole2 and is rigidly mounted on the side 
of the main breaker frame. Each pole consists of two silve r posts in the 
sections which carry the terminal screws on the reverse side. The moving 
contact is a silver bridging member, spring mounted on the sliding bar, and 
with an eccentric rolling motion such that adequate wipi ng action takes 
place when the sw itch contact is made • 

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

Each four point switch is normally assembled with two 11make11 anP. 
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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Type DK-15 and DK-25 Air Circuit Breaker 

DK-15 AIR CIR. .SKR. • BOOAMP.I"'RAME ·AC. ·DC. 
ADJUS7MEN7.S WITH OIL SI.JCH£11 DlJA/.. OVERI.OAD 

ADJU.t'T TNI.t'.J'/lT 
!1....---�1-11'12 .t't:R£1111 J'D BR6AKER! 

t'AN I!IE TRIPPED 
,ITH FORt:£ 111/Dt� 
CI'ITE.II,�DIID TO BE 

LD,.. "D. 

TI-IRU TRIP 
THIC:IIIItr­

ARI'UJW'· 
UPELY 

LOCI< NUT 
APPLYING 

A'JVN.O.f' TD TRIP 
PDLF.S .DM-14" .II.H-/1$" 

I • S" n> I • !l"'T11 I 
/!. .7.1"TD /.2S" / rD 1-:!T 
3 . 7S"To�:Z$' I TD /.4'" 
4 .7S"n>I'.2.!J' /rc/.S" 

Fig. 2 - Adjustments with Oil Sucker Magnetic Dual .Overload 
Drawing 4-D-2515-5 
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Type DK-15 and DK-25 Air Circuit Breaker 

DK·26 AIR' C'I�SH'I2.·SOOAMP.I"/IAM£·AC.·DC. 
ADJUSTMENT$ WITH iHE/iMAJ.· MASNETIC 01/AL OVE�I.OAD 

TIJ�N INIUI.ATID NI.IT 'M 11r P"INTI'/1 
A T ANti DIII�ID �IPPIIWI Cl.llf/IINT 
AS MAWID tiN $041.1 I'J.ATC. TNI 
IETTIN# Wli.l. INDICATE TNI MINIMUM 
TI!/IPIIII!ttfl CIIII��NT IN AN AMIIINT 
1:111' 14't:. A� 1% IN CALIIIIArJI:IN 
'"liii:At'H I C. �Ill' IN AMIII'NT: 

PovND.r ro TRIP 
Po�E.r .DI</S" ZlK.2S 

1 .sro 1 .�ro 1 
L .7S'ro I.ZS 1-ro /.5 
..3 .7Sro/.I'.S trol.!f' 
-1 .7;!1' n:>/.2!1' 1 ro/.5 

Fig. 3 - Adjustments with Thermal-Magnetic Dual Overload 
Drawing 4-D-8316-3 
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Type DK-15 and 

Jl 

@ 17 
�14'."'"""�"" 
��;����---4��������� 

Re f 
No . 

� t - "&&it?W& t 

De s c rip t i on 

Shunt Trip 
Uppe r  St ud 
Lowe r Stud 
Moving C ontac t  A s s embly 
Moving C onta c t  A s s emb ly 
C r os s  Ba r  lever 
Linkage A s s emb ly 
R olle r Lever 
Spr ing !A c c e le rat ing ) 
Spring C l os ing lever Re s e t ) 
Spring Trig!9 r ) 
P in 
P in 
1/16 x 1/2 Ste e l  C ot t e r  P in 
Grea s e  #� 739 
3/8- 16 x 7/8 Filli s t e r  Head Ste e l  

Ma chine Screw 
3/8 Stee l Lock Washe r  
. 16� Wide Bra s s  Wa she r  

Hea d le s s  Set 8o rew 
1/4 -20 Ste e l  Lock Nut 
1/4 St ee l Lock Was he r  
P in 
1/16 x 3/8 Steel C ot t e r  P in 
C r os s  Ba r  
P in 
Moving C ontaet Assembly 
Frame 
Linkage A s s embly 

��K PVNCH ��---T+-Tr-P���----� 

P in ! 5/16 Nickel Ste e l) 
P in 5/16 Sta inles s  Stee l ) 
Pin 5/32 Nicke l Ste e l) PIAl (/r.J! I) 711 

-'I#U> IKI"'tiMI 

sm As sembly (With or Without Current Parts )  
Drawing 14 -A-5153 -5 www . 
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Ref 
N o .  

l 
2 
3 
4 
5 
6 
7 
9 

10 
l l  
12  
13  
14 
l� 
17 
18 
19 
2 0  
22 
23 
24 
25 
2 6  
27 
28 
2 9  
30 
31 
32 
33 
34 
35 

Upper Stud 
Lower Stud 
Cros s Bar 
Shunt Trip 

De s cript i on 

Moving C onta c t  A s s embly 
Moving C onta c t  A s s embly 
C r o s s  Bar Le ver 
Linkage A s semb ly 
R o l ler Le ver 
Spring !A c c e lerat ing ) 
Spring R o l ler Lever Re se t ) 
Spring Trigge r )  
Pin (5/16 x 2 17/32 N i cke l S te e l )  
P i n  ( C opper A l l oy )  ( 5/16 x 3 21/32 ) 
Grea se #4739 
l/16 x l/2 S t e e l  C ot ter Pin 
. 164 Wi de Bra s s  Wa sher 
Pin 
l/16 x 3/8 S t e e l  C ot ter Pin 
Headle s s  S e t  Screw 
l/4 St e e l  Lock Washer 
l/4-20 S t e e l  Lock Nut· 
3/8-16 x l-l/4 Hexagon Head St e e l  Bolt 
3/8 S t e e l  Lock Wa sher 
Linkage A s s emb ly 
T ime Delay and Shunt Trip Uni t 
Moving C onta c t  A s s emb ly 
Main Frame 
Linkag e A s semb ly 
Pin !5/16 x 2 9/16 N i cke l Steel ) 
Pin 5 /16 x 3 21/32 Stainle s s  SUe e l )  
Pin 5/32 x 2 N i cke l St e e l ) 

- Me chani sm A s s emb ly (With or Wi thout Current Par t s ) 
Drawing 14-A-5857-10 ) www . 
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Type DK- 1 5  and DK- 2 5  Air Circuit Breaker 

AIR C!RCIJIT SR£AK£� 

OIL SIJCK£�- MAGN£TIC /,tiJIP 

l 01/£�/..0AO CALIBRATION 
24 ° C. AMBIENt. 

NOrEs:-

\ iH£ 100% C'ALIS�ATION .SCTTIN(i IS THE NOIC'MAJ.. /lATIN{$ Of:" il-l£ OV£'�1.0.4.0 ATTACHMEN'i. 
I. 

.sa 
40. 
3a =t \tt t--

f--

iH£ Tli'IPPIN� 7'/ME'S INO/CAi£'0 
BY THE CI.IIIVE'S A�£ il-l£ MINIM LIM 
EXPECT£0 1/AI..I.IES WI-lEN THE $1./CKEIIS All£ WEI..L I.APPEO AND 011 ... S#2292.9G IS I='ILT£111£0 ANCJ 

. ' ' 

10. 

. .5. 
4 
J 

, 

1.0 
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Type DK-1 5  and DK-25 Air Circuit Breaker 

i l  
n DK AIB CIRCUIT BREAKER 

Thermal Overload Trip 

mt 
Calibration 

24°C .  AMB. 

The lOo,l> setting is the 

mil 
normal rating of the Thermal 
Overload Trip unit. 

The Thermal Tri p  cali-
bration is adjustable between 
the 100% and 150% sett ings . 
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Type DK-1 5  and DK-25 Air Circuit Breaker 
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Fig . 8 - Wiring and Schematic Diagram With An ti-Pump Relay 
Drawing 5-D-8339-6 
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'Iter . 
qo . Description 

1 Auxiliary Switch 
2 Auxi liary Switch 
3 Lever 
4 Link 
5 Link 
6 Bracket 
7 Link 
8 Breaker Cen ter Po le 
9 Indicator Assembly 

�0 Spacer S# 898 756 + Fin 
�1 1/4-20 x 3/4 Hexagon Head Steel Bolt 
_2 1/4 Standard Lock Washer 
.3 1/4-20 x 1/2 Hexagon Head Steel Bolt 
.. 4 1/4-20 Hexagon Stee 1 Machine Screw Nut 
5 Shakeproof Lockwasher 
.6 . 190-32 x 1/2 Fillister Head Stee l Machine Screw 
.7 Washer S# 779354 + Fin 
.8 3/32 x 3/8 Steel Cotter Pin 
.9 Pin 

Lock Washer 
Washer S# 779355 + Fin 
Link 
Switch As sembly 

Fig . 9 - Auxiliary Switch and Mounting As sembly 
Drawing 7-B -9438 -10 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 
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Fig . 10 - Wiring and Schematic Diagram Without Ant i - Pump R elay 
Drawing 5-D-8338-6 
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Type DK- 1 5  and DK -25 Air Circuit Breaker 
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Fig . 11 - Motor Mechanism an d  Anti-Pump Ass embly 
Drawing 4-D-8494-3 

15 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Type DK- 1 5  and DK -2 5 Air Circuit Breaker 

Fig . 12 - Reverse Current Trip 
Drawing 8-D-2969 
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Type DK-15 and DK-25 Air Circuit Breaker 

(F.Y.) ' 

A A A 

} -}-j 
? i i 

I-4-P. AV.f . .Sill. 

UND£�Yo� rA�£ rHIP 
o£. El. £CT�IC iO CKOVr 

IJELL 
llt.IIRM 

..___ _ __, CtJNrACT 
.5No/Vr r�1P 

, Fit;. � 

O. L 

r"i· 2 

Fig . 13 - Wirin g  Diagrams 
Drawing 5 -D-8336 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 
De s cription 

I 

Adjustment • 2 with Cir. Bkr. in Cloud Position . 
djua t to Obtain A Switch 

ge Stud 
Seporotion of ..!. � ..L 16 32 .de 

ustmen t  Bolt 
·1  Details 
·ing 
•mina l  
; Lock Washer 
:- 16 Hexagon Stee l Nut 
: - 16 Hex agon 

Adjustment • :  
Powl 1 0  thot 

is Maintained 
Stud and l c 

8 when Bkr. is 

.!.+-l / 
-o 

Adjustment • I ( 
Remove one or 
Allow f I lid Dl1 
open before C 

Touch when Cl 

1 -4 
LJ I  

18 

ie ld Dis charge Switch 
ing 7-A-89ll5 - 15 
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TYPE DK-18 AND DK .. 2S AIR CIRCUIT BREAKER 

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

Printed in U.S.A. (Rep. 9·50) 

Instruction Book 5965-F 
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Type DK-15 and DK-25 Air Circuit Breaker 

Preface 

It woul d be difficult to over -emphasize the 
importance of adequate care of a l l  protect! ve devices . 
To assure proper fu nctioning, they shoul d  be the sub­
ject of periodical , sy stematic and intel ligent inspec­
tion . Even the smal lest details of required mainten­
ance should not be neglected if costly failures of 
equipment and service are to be avoided . Maintenance 
must include occasional checks on calibration as wel l  
a s  on the coordination and freedom of a l l  moving parts . 
The purpose of this Instruction Book on the DK circuit 
breakers is to provide a guide for those charged with 
these responsibilities � It is not possible to outline 
a procedure that wil l apply in a l l  cases . The fre ­
quency anQ character of inspection wil l  for the most 
part be a matter of experience . I n  genera l ,  light 
monthly inspection, with a thorough inspection semi ­
annua l ly ,  should be a minimum . rhe Company wil l  be 
glad to furnish such additional information a s  may 
be needed to amplify or clarify the .se instructions . 
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Type DK-15 and DK-25 Air Circuit Breaker 

General 

The DK air c ircuit breake r ,  c omple te with all attachment s ,  i s  a 
s e l f - c ontained unit ,  and has been moun te d ,  ad jus ted and calibrated on i t s  
own pe rmane nt pane l a t  the fa c tory . I t  i s  de s igned only t o  b e  mounted i n  a 
vertical po s i tion ,  and a l l  inspe c tions for proper operation mus t  be made 
w i th the breake r main pane l held vertica l ly . 

Unpacking 

C are mu s t  be exe r c i sed when unpacking to make sure tha t no parts 
are broken or damaged , and an inspe c t io n  should be made immed iate ly to 
che ck for any damage in trans i t . A l l  du s t  and d ir t  should be careful ly 
blown out o f  the c omple te a s sembly, e spe c ially in the c l o s ing t oggle link­
age overload a t ta chments and such o the r attachment s a s  are suppl ied . 

I t  i s  not adv i s ab le to lubrica te any par t s  o f  the breaker .  The 
lubrication supplied during fac tory as sembly, where nec e s sary , is a spe c ial 
f orm of grease whi ch i s  used sparingly . Thi s wil l  be found suffi c ient for 
years o f  serv ic e . A dditiona l  o i l  wi l l  only promote the a c cumulation of dust 
and dirt . In new in s ta l la tions , the breake r mus t  be careful ly pro te c t ed 
from pla s te r ,  c oncre te and o the r fore ign gritty parti c l e s  that may add 
fri c tion to the mov ing part s in the t oggle linkage . 

Inspection 

F inal inspe c tion should pre ferably be made with the breaker in 
i t s  pe rmanent mounting , but if thi s  i s  impo s s ible , i t  can be s e t  up r ig id ly 
in a ve rtical pos ition while the inspe c t i on i s  made . 

R o tate the manual o perating hand le s l owly in a c l ockwi se dire c ­
t i on t o  move the c ontac t s  t oward the c l o sed p o s i t ion . C he ck the movement 
of each arc tip through the throat of the 11De - i on11 arc inte rrupting chamber 
to make sure tha t the tips d o  not rub agains t  the c eramic s ide plate s . 
C ontinue the c l o s ing mo t i on unt i l  the moving arc tips j us t  t ouch the s ta­
t i onary arc t ip s . Che ck the main c ontac t s e para t i on a t  approximate ly 1/8 
inc h, as shown on F ig s . 2 and 3 .  C ont inue the hand le rotation to the fully 
c lo sed po s ition and watch the main c ontac t over travel as evidenced by r o tary 
mo tion away from i t s  s to p ,  ad jacent to the s e c t i on where the shunt i s  
a ttached . 

R e turn the manually ope rated hand l e  to the neutral po s i t i on and 
r otate c ounte r c l o ckwi se t o  trip the breake r . The toggle linkage should 
c o llaps e  and the mov i ng c onta c t  a s sembly mov e  fre e ly to the ful l  open p o s i ­
t i o n . This i s  followed immediately by c ompl e te re s e tt ing o f  th e  links in 
the t o ggle me chani sm . This re se t t ing ope rat i on i s  a c c ompli shed ent ire ly by 
gravity . For thi s  rea s on the links mus t  always be free to move without 
f ri c t i on or b inding . 

Adjustment of Contacts 

The arc t i p  ad jus tment should be mad e a s  shown in Figs . 2 and 3 .  
There i s  n o  ad justment provided for the main c ontac t s ,  and under ordinary 
c ir cums tance s the se main c onta c t s  will la s t  the life of the breaker without 
repair o ther than o c ca s iona l c leaning . B o th ma in a nd arc ing contac t s  are a 
high s ilver a l l oy . 

Replacement of Contacts 

The sub - panel ,  barrier and " De - i on "  int e:rrupting a s s embly may b e  
removed as a uni t by taking out t w o  b o l t s  at the outer ends o f  the sub - pane l .  
Thi s give s  a c c e s s t o  the c ontact s  for easy insp e c t i on or replacement . 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

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 main contact, and removing the arc tip pin. The stationary 
arc tip may be removed by tald..ng out four flat head screws. The new items 
may be replaced in the reverse order. Take care to make p1•oper adjustment 
as shown in 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 mat be removed by taking out the bolts at 
the upper end of the trip unit, removing two bolts from the rear that hold 
this lower section to the panel, and taking out the pin in the contact arm . 
The contact and shunt can now be removed intact and replaced in the reverse 
order . The stationary main contact can be removed by taking out two bolts 
from the rear of the panel on the fiat stu� or removing the finger cluster, 
large contact nut, and one bolt from the rear of the panel on the drawout 
type. Replacement is made with a complete new upper s tud. 

Adjustment of Toqgle Linkage 

The toggle linkage in the DK circuit breaker is a serie s  of links 
so arranged that the c losed breaker load is transmitted through succes s ive 
toggles with a reduction at each step , to the fina.l tripping toggle where a 
very low,  but c onsi stent , load is maintained with one simple adjustment. 
This adjusting screw will be found in the front of the main frame behind the 
face plate , as shown in Figs . 2 a.nd 3 .  This adjustment is set slightly over 
toggle to produce a. light tripping load . The factory adjustment should not 
vary in service , but can easily be checked or readjusted by reference to the 
sketche s .  For this operation, use a small spring bala.nce applied to the left 
pole trip finger on the trip bar at a point in line with the plunger. This 
2 pound tripping load must be maintained to insure proper tripping of the 
breaker by the overload trip units and other calibrated attachments . 

Dual Overload Tripping Attachments 

The DK circuit breake r is  s upplied with either of two distinct 
types of adjustable inverse time delay trip units : - ( 1 ) oil sucker-magnetic 
dual overload , and ( 2 )  thermal-magnetic dual overload . Both type s are suit ­
able for either a-c . or d-e . service . The oil sucker type of time delay is 
designed for all standard application where overcurre nt tripping is desired 
with time delay that can be adjusted to a minimum, approaching zero time if 
required . The thermal type of time delay, on the other hand, is for applica­
tions which require unusually long tripping time at relatively large over­
loads , as soeiated with motor starting conditions and protections .  In both 
casea any current in excess of ten times normal rating produce s instantaneous 
tripping. 

Characteristics of Oil Sucker-Magnetic Dual Overload 

Fig. 2 shows the arrangement of adjustments on this tripping 
attachment, and Fig. 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 t�e breaker with no oil 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 
molded pot, properly filled with oil as explained on the drawing , varie s 
the time delay between 0 and 100% . Thus, any desired combination of min­
imum tripping current and time delay can be selected as desired . 
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Type DK- 15 and DK-25 Air Circuit Breaker 

Characteristics of Thermal-Magnetic Dual Overload 

The general arrangement of this attachment is shown in Fig . 3 
with inverse time delay characteristics in Fig . 7 .  The 100% calibration 
setting of the pointer on the scale plate is the normal rating of the trip 
unit. Adjustment of the thumb screw toward the maximum calibration setting 
raises the minimum tripping current in minute steps as desired. 

Ambient correction is explained in Fig . 3 as 1% increase in cali­
bration for each 2°C . rise in temperature . The attachment is calibrated 
for 24°C . ambient , but if it is desired to meet the calibration character­
istics of Fig. 5 at 4ooc. , for instance , the calibration adjustment should 
be set at approximately 108% for minimum tripping at normal current rating . 

The calibration adjustment can therefore be set as close to the 
normal running current of the motor as is desired, depending on ambient 
temperature, frequency of starting, etc . C omplete protection is thus af­
forded under all conditions of operation . 

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

Replacement of Overload 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 disconnect 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 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 is securely mounted to the panel , only one adjust­
ment is necessary 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 Figs . 2 and 3 .  

Electric Closing Mechanism 

Electrically operated DK circuit breakers are equipped with an 
entirely self-contained motor mechanism (fig . 11 ) 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 bolts 
this complete assembly can be taken off the breaker without disengaging any 
parts except the wiring . 

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 several years 
of normal service . An oil 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 f or 
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 limit switch 
has cut off the motor current . 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

The mechan i sm crank engag e s  a hardened s t e e l  cam on the rol ler 
le ver . The rela t i ve mo t i on of the crank r o l l er wi th r e s pe c t  t o  thi s cam 
surface i s  to produ ce the max imum m e chani cal advan tage when the c l o s ing 
l oad i s  great e s t .  A limi t swi t ch s egment on the mechan i sm crank shaft 
p o s i t i vely carries the crank r ol l er p a s t  the cam af t er a c l o s ing op era t i on ,  
s o  tha t the br eaker can b e  c l o s ed ei ther manual ly o r  e l e c tri cally wi thou t 
interferenc e or me chan i cal di s engagemen t . The only requi r ement i s  that the 
limi t swi t ch mu s t  be a l l owed to cu t off the motor c l o s ing curr ent . 

One adjus tment b e tween the mot o r  me chan i sm and the br eaker rol ler 
lever should b e  checked for proper operati on . Cl o s e  the br eaker manua lly 
and r o tate the motor by hand . Thi s  ·i s done by removing the pla t e  a t  the 
l o�er end and r o ta t i ng the armature in the di rec t i on of the arrow ,  un t i l  
the crank roller i s  j u s t  pas s ing over the heel of the cam . There should b e  
from 1/64 to 1/32 inch c l earan ce b e tween the ro ll er surfa c e  and the cam 
surface at thi s p o in t .  If b inding oc curs, the minimum c l o s ing vol tage w i l l  
be unduly high , and i f  too much c l earance i s  pr e s en t , t h e  me chani sm may 
fa il t o  move the breaker t oggle l i nkage t o  the c omp l e t ely cl o s ed p o s i t i on . 
Thi s adjustmen t i s  ma in tained by adding or taking out a spa c er b e tween the 
molded t i ebar and the c a s t  r o l l er l e ver on the right s i de . 

The mo tor c l os ing current is g iv e n  in the fo l l ow ing tab l e  f o r  
s tandar d  c on tr o l  v o l ta ge ra t ings : 

V o l tage Ra t ing 

110 V o l t ,  A- c .  
220  Vo l t , A- c .  
125 Vo l t ,  D- e .  
250 Vol t ,  D- e .  

Shunt Trip Attachment 

Cl o s i ng Curr ent 
a t  Normal V o l tage 

30 Amp e r e s  
15 Amp er e s  
30 Amperes 
15 Amperes 

The s hunt trip a t tachment, w hen supp lied , i s  mounted rigidly to 
t he breake r frame behind the fa ce p la te . The trip bar bra cke t is a t tached 
t o  i t s  lowe r end . 'When the shunt trip i s  no t supp lie d ,  i t s  p lace is taken 
by a l ong trip rod he ld by a ca se identica l in out s ide appearance w i th the 
shunt trip ca se . Both type s are inte rchangeable and can be readily removed 
and replaced . In re pla c ing the shunt trip a s s embly, make sure the moving 
c ore and trip rod a s sembly is fre e  to move w i thout b inding a ga ins t the guide 
hole-s or c o il .  

The shunt trip i s  de s i gn ed for i n t ermi t t en t  duty . The tripping 
curr en t mus t  always be cut off by an auxi liary swi tch on the breaker . The 
n orma l tripp ing curren t s  for s tandard c on trol v o l tages ar e :  

Vol tage Rating 

110 V o l t ,  A- c .  
220 Vo l t ,  A- c .  
125 V o l t , D- e .  
250 Vol t , D- e .  

Wiring Diagram 

Tripping Curr ent 

7 Amp eres 
4 Amp er e s  

2 . 5  Amperes 
1 . 5  Amp e r e s  

The s tandard wiring diagram f o r  t h e  motor me chan i sm and shunt 
trip a t tachmen t s  are gi ven in Fig . 10 . The mo t or c on tr o l  circui t can b e  
supp l i e d  w i th a s p e c i a l  r elay as a n  i n tegral part o f  t h e  e l e ctri cally oper­
ated br eaker that preven t s  r e c l o s ure un t i l  after the ext ernal control 
swi t ch has been opened . S ee Fig . 8 .  Thi s pr events the br eaker from pumping 
if c l o s e d  agains t a high ov erl oad or shor t circui t .  A further feature of 
the c ontrol wiring i s  the preven t i on o f  e l e c tr i c ally inching the breaker 
c l o s ed a f t er the moving c on t a c t  a s s emb ly has s tarted t o  c l os e . 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

Undervoltage Tripping Attachment 

The undervoltage a t tachment i s  normal ly mounted on the main panel 
to the l ef t  of the breake r . It operates to trip the br eaker through the 
trip bar if the c ontrol vol tage drops to a value of 35% to 60% of rated 
vol tage . To check the adjus tment of thi s  a t t achment , r emov e the voltage 
from the hold ing c oi l s , hold the armature again s t  the magne t by hand , and 
c l o s e  the breaker . Now allow the armature to move s lowly a.way from the 
magne t under a c t i on of the spr ing in the flexible l ink . The breaker should 
trip by thi s dead push . Ad j u s tment to provide thi s  oper a t i on i s  made by 
shortening or lengthening the flexible l ink detail . 

When the undervoltage a t tachment i s  furni shed with a t ime delay 
tripping fea ture , the o il dash pot should be removed by uns c r ewing the p o t  
when the above ad j us tment i s  che cked . Always c onne c t  the undervol tage c e l l s  
to the l ine s ide o f  the breaker . 

Reverse Current Attachment 

The r ever s e  current attachment ( Fig . 12-13 ) i s  u s ed to trip the 
breaker when the dir e c t i on of current flow in tha t pole i s  rever s ed . The 
atta chment c on s i s t s  of a magnet energi zed by a voltage c o i l  and an armature 
energized by a current c oi l  in ser i e s  wi th one pole of the breaker . When 
the seri es c oi l  current i s  fl owing in the proper dire c t i on the armature 
tend s to rotate but is r e s trained by a s t op .  When the s er i e s  current is r e ­
ver s ed the armature i s  r o ta ted i n  the opp o s i t e  dire c t i on again s t  a s pring 
to trip the breake r . Thi s  a d j u s tment i s  c a l ibrated and marked on the s cale 
pl ate a t  10%,  15% ,  20% and 25% rever s e  current , based on normal current 
ra ting . 

The rever s e  current armature i s  r e s e t  after a tripping operation 
by opening the vol tage c o i l  c ircui t . Thi s  c an be a c c ompl i shed by wiring 
the voltage c oil through an auxil iary swi t ch on the breake r . 

Field Discharge Switch 

Th e field d i s charge c onta c t  (Fig . 13-14) i s  normally mount ed on a 
two pole breaker in the space left vac ant ab ov e the breake r toggle l inkag e .  
Correc t ad jus tment in one dir e c t i on i s  evidenced b y  opening o f  the swi tch 
c ontac t j u s t  pri o r  to the arc tips touching during the breaker c l o s ing 
mo tion . Similarly, the swi t ch mus t  make c ontac t  before the breaker c onta c t s  
part mor e  than 1/8" during the opening mo tion o f  the breake r .  

Auxiliary Switch 

The DK auxi l iary sw itch shown in Fig . 9 i s  a c ompac t  molaed 
a s sembly supplied in e i the r 4 to 8 pole s and is rigid ly mounted on the s ide 
of the ma in bre aker frame . Each pole cons i s ts of tw o s ilve r po s t s  in the 
s e c tions which carry the terminal s c re w s  on the reve rse s ide . The moving 
c onta c t  i s  a s ilver bridging membe r, spring mounted on the s l id ing bar, and 
w i th an e c ce ntric rolling moti on such that adequa te w iping ac t i on take s 
place when the switch c on ta c t  i s  made . 

The terminal s cr ews are readily a c c e s s ible on the c ompl e tely a s ­
s embl ed b reaker and adequate wi ring s pa c e  i s  provided from the swi tch 
a s s embly through wiring hol e s  to the rear of the main pane l . 

Each four point swi t ch i s  no rma lly H s s e!llbled wi th two "make 11 an� 
two 11break 11 c ontac t s , but any pole may be r ev ersed by r emoving the s liding 
bar and inverting the bridging member , thu s  making pos s ib l e  any d e s ired ar ­
rangement . 
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Type DK-15  and DK-25 Air Circuit Breaker 

Dlf-/5 AIR CIR.8J(R. · SOOAMP.F"RAME·AC. ·DC. 
ADJUS7MEN7S WITH 011.. SUCHER DI./AI.. OVERI.OAD 

AD.JI.I.IT THIS' NIJT 1'D fi!VC 
THE C'J.EARANCC $HtJWN 
SC1'WC&N MAIN CtJNTACTS' 
Wi-lt'N THC A,C T/!1.1' J'IJIT 
"f'()IJCH. J.()C'/If SECI.IRCL Y 
WI TH Wlf/f£ C'L!!I 

ADJUST THIS" ..J' E T 
J't:REW JD BREA KER 
CAN LIE THIPPE.JJ 
llti/TH F'DR�£ IIV.tll ­
t:JIITE:.ti, L. DA.JJ TO BE 
APP£ /ED THRU TRIP 
FINGCR I N  THE :1111/P-
E'I::TIDN 4F ARRDW· 

.l.Ot:H S'i!rt: URII.".L Y 
'W/rH LOCI< NUT Ill!'· 
I""DFlE APPJ. yu,IG 

1- D,.. D. 

PIIX/ND.J' TIJ TRIP 
PDLF.S .1!:11<!-14" .DR-.11 4" 

1 .sro /  • .!rn� l  
;!. , 7.fTl' /.25' / TD /.$' 
.3 73To l./l$' / T<> /. 4" 
4 .7Sno J.2.5 l re> /. S 

F ig , 2 - Ad jus tments with Oil Sucker Magn e t i c  Dual _Oyer l oad 
Drawing 4 - D-2515-5 
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Type DK- 1 5  and DK- 2 5  Air Circuit Breaker 

Dlf·25 AI� Clfii.SH'I1. ·600AMP.t:"�AME·AC·.DC. 

ADJUSTMENTS WITH THE�MAL ·MAGNETIC 0/JAI.. OVEfiiLOAO 

ADJUST THIS NUT TO 6/VE 
THE CL£14/i'AN"E SHOWN 
SCTWE£/11 MAIN CONTACTS 
WHEN THE .4/IC TIPS JI.JST 
TOUCH. LOCK $£CI.:III£1..Y 
WITH Will£ CLIP. 

Tl.l/1/11 INSULATED NUT TD liT PfJINTEII 
AT ANY DEIIIfED T/IIPPtiV(i CIJ/flt£NT 
AI MA#KED tJN $t:AL£ PI..ATE. THE 
J'ETTINif WILL INDICATE THE MINIMUM 
Tlt//IIPI/1/tf CIJII/i'ENT IN AN AM81ENT 
tJJI' 24' t:, ADD I % IN CAL16/i'Arlt:7N 
J:'(J/f I"A&'Ii I' C. AlliE IN AMI/IENr. 

Pof/ND.r TO TRIP 
PD££J' .Dk /5 .:Ok.2S 

1 .sro I . or r<> 1 
L .7S'TO I.ZS 1 ra '· 5 

..3 , 7S TD /.2S' I r<> /. 5 
4 . 73' Tt> /. 2§ / TO I· 5  

Fig . 3 - Ad jus tments with Thermal -Magneti c Dual Overload 
Drawing 4 - D-8316-3 
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Type DK-15 and 

·: 

:: f'  
o .  

1 
2 
3 
� 
2 J 
3 
1 
) 
1 
� 

De s c r ipt i on 

Shunt Trip 
Upper Stud 
Lowe r Stud 
Moving C ontac t  A s s emb ly 
Moving C ontac t  A s s emb ly 
C r os s Bar Le ver 
Linkage A s s emb ly 
R ol ler Le ve r  
Spring �A c c e lerat ing ) 
Spring C l os ing le ve r  Re s e t ) 
Spring Trigger ) 
P in 
P in 
1/16 x 1/2 Stee l C ot t e r  P in 
Gre a s e  #q 739 
3/8- 16 x 7/8 Fillis ter Head Ste e l  

Machine Screw 
3/8 Ste e l  Lock Washer 
. 16 q  W ide Bra s s  Wa sher 
Head le s s  Set Screw 
1/q -20  St e e l  Lock Nut 
1/q Stee l Lock Washer 
P in 
1/16 x 3/8 St e e l  C otter P in 
C r o s s  Ba r  
P in 
Moving C ontact A s semb ly 
Frame 
Linkage A s sembly 
P in � 5 /16 Nicke l St e e l ) 
P in 5/16 Sta inle s s  Ste e l ) 
P in 5/32 Nicke l Ste e l ) 

1 A s s embly (Wi th or Wi thout Current Par t s ) 
Draw ing 14 -A-5 153 -5  www . 
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Typf 

Ref 
N o .  

1 
2 
3 
4 
5 
6 
7 
9 

Upper Stud 
Lower Stud 
Cr o s s  Bar 
Shunt 

Des cript ion 

Moving C onta ct A s s embly 
Moving C onta c t  A s s embly 
Cr oss  Bar Le ver 
Linkage A s s embly 
Roller Le ver 
Spring \Acce lerating ) 
Spring Roller Le ver Re set ) 
Spring Trigger ) 
Pin ( 5 /16 x 2 17/32 Nickel Stee l )  
Pin ( C opper Alloy ) ( 5/16 x 3 2 1/32 ) 
Grease  #4 739 
1/16 x 1/2 Steel  Cotter Pin 
. 164 Wide Bra s s  Washer 
Pin 

. D 
��.. I r: 

10 
11 
12 
13 
14  
1') 
17  
18  
19 
20 
2 2  
2 3  
2 4  
25  
2 6  
2 7  
2 8  
2 9  
30 
3 1  
32 
33 
34 

1/16 x 3/8 Steel C otter Pin 
Headle s s  Set S crew 

I . 
L 

PtiCJ< PUNC.M LE'IE2 
b H'Q\.0 Pltll{t'f. 14-/ 

IH ,.LAC!:. -f-.J-c+----1--!--Pif:-'t:lt" P,.N'c:"# PIW' 
{17:16}7't:IH't:>i.6 r.V -+-.....--+---1-1--' 
JIII'Z..t#.e-1 

I 
-· ---#·· 

---- --�� --
··-- - - · -

1/4 Steel Lock Wa sher 
1/4 -�0 Steel  Lock Nut 
3/8- 16 x 1 - 1/4 Hexagon Head Steel  Bolt 
3/8 Steel Lock Washer 
Linkage A s s emb ly . 
Time Delay and Shunt Trip Unit 
Moving C ontac t  A s s embly 
Main Frame 
Linkage A s s embly 
Pin (5/16 x 2 9/16 Nickel Steel ) 
Pin (5/16 x 3 2 1/32 Stainle s s  Steel ) 
Pin (5/32 x 2 Nickel Steel ) 

- Mechani sm A s s embly (With or Without Current Parts ) 
Drawing 1 4 -A-585 7 - 10 )  www . 
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Type DK- 1 5  and DK- 2 5  Air Circuit Breaker 

AIR CIRCIJIT BREAK£� 

OIL SIJCKER- MAG'N£TIC TIC'IP 

I OV£/CLOAO CAL/BRAriON 
24 o C. AMBIENT. 

NOiES:-

\ 'THE 100% C'AI.ISflATION SET/IN($ 
IS THE NORMAl- !i'AiiM$ Of:' iH& 

I OVE/i'/..014.0 A TiAC'HMEN/. 

IH£ ili'IPPIN(i liMES INDICATED 

� 
--c-- SY 'THE CI.I�VES' AilE iH£ MINIMUM 

!-- EKPECIEO VAI..I.IES WHEN THE _\ $UCKE!i'S A!i'C W£'1..4. I..APP£0 ANO 
011.. S#i292.9S IS' f:'II..TER�O AN.O . \ ' \  l \ FI('E'C Of:' P'Ofl�lfiN PA�iiCI..ES. 
TH£ MAX .  VAL UE NAY VAR Y  8 Y 
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Type DK-1 5  and DK-25 Air Circuit Breaker 

CU RRENT IN PERCENT 

F i g .  7 The rma l O v e r load 1l' r i p  Ca librat ion 
Curve 35 1052 

1 1  

::! ;: ,.., 
2 
;: 
z .¢>"1!<., c -; ,.., U'J 

I 
.9 .8 . 7  .6 .5 30" 
.4 
.3 18 "  
.2 12" 

. I  6" 
.09 .08 
. 07 .06 .05 
.04 
.03 
.02 
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Type DK-15  and DK-25 Air Circuit Breaker 

TYPE IJK AI� CI�CLI!T S��AICI� 
4LICT.ICALLY• C!ll�lltTID WlrN �Nrl• ,.liM� ll"lfY 

WI�ING AND .SCH£MATIC DIAGtef?M 

Ll S U P P LtE D ONl V W H�N O�DE�E.D 

-rw---

0PE�A710N 

I· CON .,./10'- .SW CS·C CLOSES. 
2·  MCi()ll _.lt:ICS II!' TH.OVI# Y CON'f'-'IC,T. 
J •  i.I"-'111" SW. 'S CI.OIIS ·4'C�e 61:�. 

SrACT.S TO CLOSI. 
�· 61t.�. IN CIASI� M�CNIIIWCIII.I.'r' C�Cif'f'I"S 

Y MIVW WNIC!f C�INI ITS CON'f'lfC'f' AND 
SEI/1.5 ,.,. .. ,,, '"' TN�OIIIK CCNT. s w.  

S· ·�EA/t.lll Ct.OIIS. 
f • MtJ'?'OM &'ON'f'INVIS IIN'f'll. L. 5 CIIVN.$ 

etJiTING O"� MO TQ�. 
,_ ,fi£1.146/N. CON TJIC)L .$WI'fCII I ,... WIU 

/JEINEHIZI" AND WI�L CI.0$1 I TS 
CON'TtiiCT. 

F" 0� "'1 6 0  v. 
S1S I/. ,ot-C • 

t1 N. '-Y. 

L.EGE'NO 
/tllf •MDTOAI 
'Y .  A\ITI• I'IIMP �ll.lf'r' 
t.$ 1 LIMI T $WITCN 
T = 7�1P CCII. 
Q. • SIIIA!CIIl 141/X . .SWi re;, CLOIIS W'H*"' 

IIIC.�. IS CJ.O$CC. 
b • 6CE�ICI'.e. !UJ'It.SWITCH OP�NI Wl'fl/11 

.I(M,,  IS CLOSED • 
• "f• "YiliLAY C ON TACT1 CLOSID WNIN 

��LAY !$ D�INI�GI ZID AND D�IN 
Wl<ll/11 C£1.4Y �IS INIIlGII!!ID• 

CS·C• CONiJICL $W. "Ct..OIE " CON TAC T. 
cs-r. " " �� '"CIP If " 
CS·OC 7 .  CONTJ/01.. $WITCN ••t.!f/VII' 

GL/1"0117' "  COIVilfC r. 
L V· lJNDERYOLTAGe. Co• L  
LO • LOCKOUT CotL 

Fig . 8 - Wiring and S c hematic Diagram With An ti - Pump R e lay 
Drawing 5 -D-8339-6 
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) . 

l 
� 
3 
+ 
) 
) 
r 
3 
) 
) 
l 
� 
3 
+ 
2 

De s cription 

A uxiliary Switch 
Aux i li ary Switch 
Lever 
Link 
Link 
Bracket 
Link 
Bre aker C enter Pole 
Ind icator A s s embly 
S pacer S# 898 756 + Fin 
l/4-20 x 3/4 Hexagon Head Stee l Bolt 
l/4 Standard Lock Washer 
l/4 -20 x l/2 Hexagon Head Ste e l  B olt 
l/4-20 Hexagon Stee l  Machine S c rew Nut 
Shakepr oo� Lockwasher 
. 190-32 x l/2 Fillister Head Steel Machine S crew 

Washer S# 779354 + Fin 
3 /32 x 3 /8 Steel Cotter Pin 
Pin 
Lock Washer 
Was her S# 779355 + Fin 
Link 
Switch A s s embly 

Fig . 9 - Auxiliary Swit ch and Mounting As s embly 
Drawing 7 -B -9438 - 10 www . 
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Type DK-15 and DK-25 Air Circuit Breaker 

T Y P E  ' 'DK''AIR CIRC U t T  "6 R EAKER 
E LE CTR ICALLY OPE R ATf. D 

WIRING. AND SCHE: MAT IC DIA�RAM 

(F. v.) 

I 
,4 I 

_ _ _ _ _ _  .J 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

Fig . 12 - R evers e Current Trip 
Drawing 8 -D-2969 
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Drawing 5 -D-8336 
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Type DK- 1 5  and DK- 25 Air Circuit Breaker 
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TYPE DK- 18 AND DK-28 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. www . 
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Type DK-15 and DK- 25 Air Circuit Breaker 

Preface 

It w ould be diffi cul t t o  over-empha s i z e  the 
importance of adequate care of a l l  protect ive device s .  
To a s sure proper funct i oning , they should be the sub­
j e c t  of peri odical , systemat i c  and inte l ligent inspe c ­
t i on .  Even the smalles t  de tail s  o f  re quired mainten­
ance should not be negle cted if c o s tly fa ilures of 
e quipment and service are t o  be avoide d .  Maint enance 
must include o c ca s i onal che cks on cal ibra t i on as well 
as on the c o ordina tion and freedom of a l l  moving part s .  
The purpose of thi s Instruction B o ok on the DK circuit 
breake rs is t o  provide a guide for those charged with 
the se re sponsibil itie s .  It i s  not pos sible t o  outl ine 
a pr ocedure that will apply in a l l  ca s e s . The fre ­
quency ana. chara cter of inspe c t i on will for the most 
part be a matter of experience . In genera l , l ight 
monthly inspe c t i on, w ith a thorough inspe c t i on s emi ­
annual ly ,  shoul d be a minimum . The Company will be 
glad t o  furni sh such addi t i ona l  informa t i on a s  may 
be nee de d  t o  ampl ify or clarify the se ins tructi ons . 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

Genera] 

The DK air circuit breake r ,  c omple te with a l l  attachment s ,  i s  a 
self-c ontained unit , and haa been mounted , ad jus ted and calibrated on i t a  
own permanent pane l a t  the fa c tory . I t  i s  de s igned only to b e  mounted in a 
vertical po si tion, and a l l  inspe c tions for proper opera t ion mu s t  be made 
with the breaker main pane l held ve rt ically . 

Unpacking 

C are mu s t  be exerci sed when unpacking to make sure that no part s 
are broken or damaged , and an inspe c t ion s hould be made immed ia t e ly to 
che c k  for any damage in trans i t . A l l  dus t  and d irt should be carefully 
blown out of the comp le te a s sembly, e spe c ially in the c l o s ing t oggle link­
age ove rload attachment s and such o ther attachme nt s a s  are supplied . 

I t  i s  not adv isable to lubrica te any par t s  of the breake r . The 
lubrica tion supp lied during fac tory a s sembly , whe re nec e s sary , is a spe c ia l  
form o f  gre a se which i s  u sed sparing ly .  Thi s wi l l  b e  found suffic ient for 
years of s e rvice . Add it iona l  oil wi l l  only promote the ac cumulation of dus t  
and d ir t . I n  new ins talla ti ons , the breake r  mu s t  be carefu l ly pro tec ted 
from pla s te r ,  c onc rete and o the r fore ign gritty partic l e s  tha t may add 
fric tion to the moving part s in the toggle l i nkage . 

Inspection 

F ina l ins pe c tion should preferably be made with the breaker in 
its pe rmanent mount ing , but if this is impo s s ible , it can be set up r igid ly 
in a ve rtical pos ition whil e  the inspe c tion i s  made . 

Rotate the manual operating handle s l owly in a c l oc kwise dire c ­
tion t o  move the conta c t s  toward the c l o sed po s i tion . C he c k  the movement 
of each arc t ip through the throat of the 11De - ion11 arc interrupting chamber 
t o  make sure that the tips d o  not rub again s t  the c e ramic s id e  plate s .  
C ontinue the c l o s ing motion until the moving arc tips j us t  touch the sta­
t ionary arc tip s . Che ck the main contac t se para tion a t  approximate ly 1/8 
inch, a s  shown on F ig s .  2 and 3 .  C ontinue the hand le rotation to the fully 
c lo sed po s ition and watch the main c ontac t over travel as evidenced by rotary 
motion away from i t s  s to p ,  ad jacent to the s e c ti on whe re the shunt i s  
attached . 

Re turn the manua l ly operated handle to the neutral position and 
r otate counte rc lo ckwis e  t o  trip the breake r . The toggle linkage should 
c ol lap se and the moving c onta c t  a s sembly move fre e ly to the ful l open p o s i ­
tion . This i s  followed immediately by c ompl e te r e s e tting of the links in 
the toggle me chanism . This rese tting operation is ac complished entirely by 
gravity . For this rea son the l inks mus t  always be free to move without 
fr�ction or binding . 

Adjustment of Contacts 

The arc t ip ad jus tment should be made as shown in Figs . 2 and 3 .  
There i s  no ad justment provided for the main c ontac t s ,  and und er ord inary 
c ircums tanc e s  the se main conta c t s  will la s t  the life of the breaker without 
repair other than o c c a s iona l  c leaning . Both main and arc ing contac t s  are a 
high s i lver a l l oy . 

Replacement of Contacts 

The sub - pane l ,  barr i er and "De - i on "  interrupting a s s emb ly may be 
r emoved a s  a un i t  by taking out two bol t s  at the outer end s  of the sub - panel . 
Thi s g i v e s  a c c e s s  to the conta c t s  for easy inspect i on or replacement . 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

The moving arc tip can b e  r emoved by taking out the wire clip and 
nut on the threaded rod , removing two small s crews that hold the s e condary 
shun t to the main contac t ,  and r emoving the ar c tip pin . The s ta t i onary 
arc tip may be removed by taking out four flat head s crews . The new i t ems 
may be repla ced in the rever s e  order . Take car e t o  mak e proper adjus tmen t 
as shown in Figs . 2 and 3 ,  and s e t  all poles of the breaker a t  one time and 
then s e curely l ock each adjusting nut with a wire c lip . 

The moving main c onta ct may b e  removed by taking out the bolts a t  
the upper end o f  the trip uni t ,  r emoving two bolt s from the r ear that hold 
this lower s ec t i on to the pan e l ,  and taking out the pin in the conta ct arm . 
The c on tact and shunt can now b e  r emoved inta ct and r eplaced in the rever s e  
order . The s tationary main c onta c t  can b e  removed by taking out two bolts 
fr om the rear of the panel on the fla t  s tu� or removing the finger clus ter , 
large c onta c t  nut ,  and one b ol t  from the rear of the panel on the drawout 
typ e . R eplacement i s  made with a c omplete new upper s tu d . 

Adjustment of Toggle Linkage 

The t oggle linkage in the DK c i rcui t ·breaker is a. s erie s of links 
s o  arranged that the c l o s ed brea.ker l oad is tra.nsmi tted through s uc c e s s ive 
t oggles with a reduc t i on at ea.ch s tep , to the final tripp ing toggle where a 
v e r y  low, but c on s i s t ent , l oad i s  ma.inta ined wi th one s imple ad justment . 
This ad jus t ing screw will be found in the front of the main fra.me behind the 
fac e plate, a s  shown in Fig s . 2 a.nd 3 .  Thi s a.d justment is set s light ly over 
t oggle to produce a. light tripping load . The fac tory ad jus tment should not 
vary in s ervice , but can ea s i ly be checked or read justed by referenc e to the 
sketches . For this operation ,  use a small spring bala.nc e applied to the left 
pole tr ip finger on the trip bar at a point in line with the plung e r .  This 
2 p ound tripp ing load mus t b e  ma.intained t o  insur e proper tripping of the 
breaker by the over load trip units and other ca librated a. t tachment s .  

Dual Overload Tripping Attachments 

The DK c irc u i t  bre ake r i s  s upp l i ed wi th e ither of two d i s t inc t 
types of ad justab le inver s e  t ime delay tr ip uni t s : - { 1 ) o i l  sucker -magnet ic 
dual over load , and { 2 )  thermal-magnet ic dual over load . Both typ e s  are sui t ­
able for either a-c . or d -e .  serv ic e .  The oil sucker type of time d e lay is 
des igned for all standard application where overcurrent tripping is d e s ired 
w ith time delay tha t can be ad jus ted to a minimum, approaching zero t ime if 
required . The thermal type of time delay, on the other hand , i s  for app l ic a ­
t i ons whi ch r equire unu sually l ong tripping t ime a t  relat ively large ove r ­
load s , as soc iated with mo tor s tart ing c ond i t i ons and protec tions . In both 
cases any current in exc e s s  of ten times normal rating pr oduc e s  ins tantaneou s  
tripping. 

Characteristics of Oil Sucker-Magnetic Dual Overload 

Fig . 2 shows the arrangement of adjus tments on thi s  t ripping 
attachment ,  and Fig . 6 repre s ents the character i s t i c  inver s e  time delay . 
The 100% cal ibration s e tting is the normal rating of the trip unit , and 
that value of current will jus t trip th� breaker with no oil in the pot . 
Adjustment of the thumb s cr ew toward the 200% calibra t i on s e tting rai s e s  
the minimum tripping current i n  minute s teps a s  desir e d .  R otation o f  the 
mold�d pot,  properly filled wi th oil as explained on the drawing , var i e s  
the time delay b e tween 0 and 100% . Thus , any desired combination of min­
imum tripping current and time delay can be s elected as de sired . 
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Type DK-15  and DK-2 5  Air Circuit Breaker 

Characteristics of Thermal-Magnetic Dual Overload 

The general arrangement of thi s attachment i s  shown in Fig . 3 
with invers e t ime delay charac ter i s t i c s  in Fig .  7 .  The 100% calibrati on 
s e tt ing of the pointer on the s cale pla t e  i s  the normal rat ing of the trip 
uni t  and that value of current will j u s t  trip the breaker in approx imately 
30  minutes or l onger in a normal amb ient t emperatur e . Adjus tment of the 
thumb s crew t ownrd the 150% calibrat i on s et t ing rai s e s  the minimum tripping 
current in minm:;e s tep s as desired . 

Ambi ent c orre c t i on i s  explained in Fig . 3 as 1% increas e  in cali ­
bra t i on for each 2 oc .  r i s e  in t emperature . The attachment i s  cal ibrated 
for 2 4oc .  amb i ent , but if it i s  des ired to mee t  the calibra t i on character­
i s t i c s  o f  Fig . 5 at 4ooc . , for ins tan c e , the calibrati on ad j u s tment should 
be s e t  at approx imat ely 108% for m inimum tripping at normal current rat i ng . 

The calibra t i on adjus tment can therefore b e  s e t  a s  c l o s e  t o  the 
normal running current of the motor as i s  de s ired, depending on amb i ent 
t emperature ,  frequency of s tarting , e t c . C omple t e  pro t e c t i on i s  thus af­
forded under all c ondi ti on s  of opera t i on .  

Full deta i l s  f or adjus tment and maint enanc e  of the thermal-mag­
ne t i c  trip attachment are explained in Fig . 3 .  

Replacement of Overload Attachments 

B o th types of overload trip unit s  may be easi ly r emoved .  From the 
rear , take out two s crews that fas t en the magne t  a s s embly to the main pane l  
and di s c onne c t  the trip uni t upper t erminal where i t  i s  b ol ted t o . the main 
pole uni t  shunt s e ct i on .  In the case of drawout s tuds the f inger c lu s t er 
and large nut mus t  al s o  b e  removed . The trip uni t  may now b e  removed . R e ­
plac ement i s  s imply the revers e  o f  thi s pro cedure . 

After the uni t  i s  s ecurely mounted t o  the panel ,  only one ad jus t­
men t  is n e c e s s ary f or c orre c t  operat i on with the breaker . Thi s adjus tment 
c on s i s t s  of s e t t ing the s crew in the out er end of the trip armature lever 
to properly trip the breaker with a thin spa c er b etween the armature and 
magne t ,  as exp lained in Figs . 2 and 3 .  

Electric Closing Mechanism 

, Ele ctri cally operated DK c ircui t breaker s  are equ ipped with an 
ent i re ly s el f - c ontained motor mechan i sm ( fi g . 11 ) mounted on the right 
s ide of the breaker frame . Two of the t oggle linkage pins s erve as dowel s  
t o  a ccurately l ocate the mechani sm ins�lating bas e .  B y  r em oving three b o l t s  
thi s  c omplete a s s embly can be taken o f f  the breaker without di s engaging any 
par t s  except the wiring . 

The c l o s ing motor i s  a s ingle pha s e  c ommu ta t or type , v erti cal 
shaft mot or wi th ball b earings s ealed wi th lubri cant that will normally 
las t the l i fe of the apparatus .  A s ingl e  redu c t i on of speed between the 
motor shaft and the mechan i sm crank i s a c c ompli shed with a worm mounted on 
the upper end of the motor shaft engaging a worm g ear on the crank shaft . 
Thi s  gear a s s embly i s  lubri cated on a s s embly suffi c i ent for s everal year s 
of normal s ervi c e . An oil s eal on the motor shaft preven t s  any oil or 
grea s e  from running down int o the motor winding s . 

The mot or i s  de s i gned t o  develop an exc ep t i onal ly high t orque f or 
i t s  s i z e ,  and i s  therefor e  rated f or intermittent s ervi c e . If the breaker 
i s  c l o s ed more frequently than onc e  every 3 minutes for l ong p er iods , the 
motor may overheat .  A c entrifugal speed l imi t ing dev i c e  i s  bui l t  into the 
l ower end-bell of the motor to pr event exc e s s i ve speed at normal and over ­
voltage, and t o  prevent c oa s t ing o f  the me chani sm after the l imit swi t ch 
has cut off the motor curren t . 
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Type DK-1 5  and DK-25 Air Circuit Breaker 

. 
The me chan i sm crank engag e s  a hardene d  s teel cam on the roller 

lever . The relative motion of the crank r oller wi th re spect t o  thi s cam 
surface i s  to pr oduce the maximum mechani cal advantage when the cl o s ing 
load is grea t es t .  A limi t swi tch s egment on the me chani sm c rank shaft 
p o s i tively carries the crank r oller pas t  the cam a f t er a c l os ing operat i on ,  
s o  tha t  the breaker can b e  c l os ed e i ther manually or e l e c trically wi thout 
interference or me chanical di s engagemen t . The only r equirement i s  that the 
limi t swi t ch mus t  be all owed to cu t off the motor c l o sing curren t . 

One adjustment b e tween the mot or mechani sm and the breaker roll er 
lever should b e  checked f or proper operat i on . Clos e the breaker manually 
and r o ta t e  the motor by hand . T hi s  is done by removing the pla t e  at the 
l o�er end and r o tating the armature in the dir e c t i on of the arrow , until 
the crank roller is  jus t pas s ing over the heel of the cam . There should b e  
from 1/64 t o  1/32 inch clearance b e twe en the r o l l er surface and the oam 
surface at thi s p oint . If binding o c curs, the minimum c l o s ing voltage will 
be unduly high , and if too much c learan c e  is pre s ent ,  the mechan i sm may 
fa il t o  move the breaker t oggl e linkage t o  the c ompletely c l o s ed p o s i ti on . 
Thi s adj u s tment i s  maintained by a dding or taking out a spac er b e tween the 
molded t i ebar and the c a s t  r ol l er lever on the right s ide . 

The mo tor c l o s ing current i s  g iven in the fo l l ow ing tab l e  for 
s tandard. c on trol v o l tage ra t ings : 

V ol Rating 

110 Volt , A- c .  
220 Vol t ,  A- c .  
125 Vol t ,  D- e .  
250 Volt ,  D- e .  

Shunt Trip Attachment 

C l os ing Current 
at Normal V o l tage 

30 Amper e s  
15 Amp er e s  
30 Amperes 
15  Amperes 

The s hunt trip a t tachment , w he n  supplied ,  is mounted rigidly t o  
the breake r frame behind the face p la te . The trip bar bracke t i s  a ttached 
t o  i t s  l owe r end . When the shunt trip i s  no t supp lied , i t s p lace i s  taken 
by a l ong trip rod he ld by a c a se identical in out s ide appearance w i th the 
shunt trip ca se . Both type s are interchangeab1e and can be readily removed 
and replace� . In replacing the shunt trip a s s embly, make sure the moving 
c ore and t rip rod a s sembly is free to move without binding a ga ins t the guide 
holets or c o il . 

The shunt trip i s  de s i gned for intermi t tent duty . The t ripping 
curren t mus t  always b e  cut off by an auxiliary swi t ch on the breaker . The 
normal tripping current s for s tandard c ontrol voltages are :  

V ol tage Rating 

110 Volt , A- c .  
220  Vol t ,  A- c .  
125 V ol t ,  D- e .  
250  Volt , D- e .  

Wiring Diagram 

Tripp ing Current 

7 Amperes 
4 Amp er e s  

2 . 5 Ampere s 
1 . 5  Ampere s  

The s tandard wiring diagram for the mot or mechani sm and shunt 
trip a t tachment s  are given i n  Fig . 10 . The motor c ontrol circui t can b e  
supp l i ed with a special r elay a s  a n  integral part of the e l e c tr i ca l ly oper­
ated breaker that prevents r e c l o sure until after the ex t ernal c on trol 
swi t ch has been opened . See Fig . 8 .  Thi s pr events the breaker from pumping 
if c l o s ed agains t  a high overload or s hort circui t .  A · further featur e  of 
the c ontrol wiring is the preventi on of e l e c trically inching the breaker 
c l os ed af ter the moving c ontac t a s s emb ly ha s s tarted to c l os e .  
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Type DK-15 and DK-25 Air Circuit Breaker 

Undervoltage Tripping Attachment 

The undervol tage 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 drop s to a value of 35% to 60% of rated 
voltage . To check the adjus tment of this attachment , remov e the voltage 
from the holding c oil s , hold the armature again s t  the magne t by hand , and 
close the breaker . Now allow the armature to move slowly away from the 
magnet under ac tion of the spring in the flexible link . The breaker should 
trip by thi s  dead pu sh . Adjus tment to provide thi s operation is made by 
shortening or lengthening the flexible link de tail . 

When the undervol tage attachment is furni shed wi th a time delay 
tripping feature , the oil dash po t should be removed by uns crewing the pot 
when the above adjus tment is checked . Always c onnec t  the undervol tage c oil s 
to the line side of the breaker . 

Reverse Current Attachment 

The rever s e  current a t tachment ( Fig . 1 2 - 13 ) is u s ed to trip the 
breaker when the direc tion of current flow in tha t pole i s  rever sed . The 
attachment cons i s t s  of a magnet energi zed by a voltage coil and an armature 
energized by a current coil in series wi th one pole of the breaker . When 
the series c oil current is fl owing in the proper direction the armature 
tends to rotate but is res trained by a s top . When the s eri e s  current i s  re­
vers ed the armature i s  rotated in the opposite direc tion agains t a spring 
to trip the breaker . Thi s  adjus tment i s  calibra t ed and ma.rked on the scale 
plate at  10%, 15% , 20% and 25% reverse current , based on normal current 
rating . 

The rever s e  current armature is reset after a tripping operation 
by opening the vol tage coil circuit . Thi s  can b e  accompli shed by wiring 
the voltage c oil through an auxiliary swi tch on the breaker . 

Field Discharge Switch 

The field di scharge c ontac t (Fig . 13 -14 ) i s  normally mounted on a 
two pole breaker in the space left vacant above the breaker toggle linkage . 
Correc t adjus tment in one direc tion i s  evidenc ed by opening of the swi tch 
contac t jus t prior to the arc tips touching during the breaker closing 
motion . Similarly,  the swi tch mus t  make contac t  before the breaker contacts  
part more than 1/8" during the opening motion of' the breaker . 

Auxiliary Switch 
---

The DK auxiliary sw itch shown in Fig . 9 i s  a c ompa c t  molded 
a s sembly supplied in e i ther 4 to 8 pole s and is rigid ly mounted on the s ide 
of the main breake r frame . Each pole c ons i s ts of two s ilve r  po s t s  in the 
sec tions which carry the te rmina l screw s on the reve rse s ide . The moving 
c onta c t  is a s ilve r  bridging member ,  spring mounted on the s l iding bar,  and 
with an e ccent ric rolling motion such that adequate w iping ac tion take s 
p lace when the switch c ontac t is made . 

The terminal s crews are readily acces sible on the c ompletely a s ­
sembled breaker and adequate wiring space is provided from the swi tch 
a s s embly through wiring holes to the rear of the main panel . 

Each four point switch i s  normally a s s e!llbled with two "make" an(! 
two "break" contacts , but any pole may be rever s ed by removing the s liding 
bar and inverting the bridging memb er,  thus making po s sibl e any de sired ar ­
rangement .  
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Type DK-15 and DK-25 Air Circuit Breaker 

Dlf'-16 AIR Cl/1.8}(/1. • 600AMP. P"RAME ·AC. -.DC. 

ADJI.IS7MENTS WITH OIL S/JCHER DI/AL OJ/ERI.OAD 

AD.#U.J'T TNU' J'llT 
XR£111/ SD SRIFA KE'R 
/!lfN 8£ TRIPPED 

l!t#TI/ F'DRI:E INZII• 
CJIIT£6, 4. D"'.IJ Ttl BE 
lfPP.t.IEZI TNRU TRIP 
F"INCEIII IN THI& ::11/lf'­
E't::TIDN DIC" ARRI!JW· 
J.IK' /lit S'll: Ulllt I L Y 
INIY.H Lt!JCI< NUT •1: 
��It' APPL YINt!: 
L OA rl. 

PriVND.r TIJ TR IP 

PDLF.$ .OM/4" .0/lft":l 4" 
I .:IF n> I • 4"TD I 
2 . 7$n:u.2:!F / TD I. :IF 
.3 . 7:!Fr�> t:ts- 1 ro /.4" 

4 .7:!Fn>/.2:!F / TO /. S  

Fig . 2 - Adjustments with Oil S ucker Magnetic Dual .overload 
Drawing 4-D-2515 -5 
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Type DK-15 and DK-25 Air Circuit Breaker 

D/(·26 AI� C'lte.Sif!C.·600AMP.I"�AM£·AC.·.D.C 
ADJlJSTMENTS WITH iHERMAL·MAGNETIC 01/AI.. OVE/1/..0AD 

ADJlJIT THIS NUT 7'0 fiVE 
THE CJ.&AIIANt:r $HDWN 
BETWEEN MAIN CONTACTS 
WHEN TH& AIIC TIPS JUST 
TOUC!-1. LOCK .IECUII£L.Y 
WITH Will& CLIP. 

TUIIN INIULATED NU'r '10 11r PDINTI'/11 
AT AN'fl IJEII�ED ,..llfiiiiiNfl CI.IIIIIENT 
AI MA�KID tiN .IC"A/..1' PI.ATE. THE 
I£T1'1N# Wll.l. INDICATE THE NINIMVM 
1'/lllfllllltwl CUIIIIIENT IN AN AMIIINr 
till' M• t:. AIJ£ 1% IN CALIIIA 1'/tJN 
P'IIII IAt:H I C. /IIIII' IN AMI/INT. 

PIX/ND.r TD TRIP 
PtU.£.1 ..111< /5 :0K2S 

I • .5 TO / .5 rc I 
L .7Src I.Z5 1 rc 1. 5 
.3 . 7fTTD /.2..5 I rc I, 5" 
4 . 7$ ro /. 2S 1 ro ,. S 

Fig . 3 - Ad jus tments with Thermal-Magneti c Dual Overload 
Drawing 4 -D-8316-3 
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Type DK-15 and D 

I 

J/ 
@ n  

/"'ti&K "'l"lo't:il 
�:.��:':�=t+�--+-t--Lff==::fl��-:tf 

PRICK Pt/NCH +-"'-4----f-+--T+----+-'-��...-.J.--..;::::;... 
PIN(/r.�'l) T' 
lt"'U> IN l"io:KE {' I ,, l '"\' 

I I ,,\ 
I I \\ I I \ \  I 
I \ \  I 

I \ I  I 
I ,.-.· --j (L; t,/ 1 � 
r 1 ur� 
t v/ ,, ' ' 

f' 
J .  

1 
2 
3 
lj 
5 
6 
8 
9 

10 
11 
12 
llj 

ig 
17 
18 

Des c r ipt i on 

Shunt Trip 
Upper St ud 
Lower Stud 
M oving C onta c t  A s s embly 
Moving C onta c t  A s s embly 
C r os s Bar le ve r  
Linkage A s s emb ly 
R oller le ver 
Spring !Ac c e lera t ing ) 
Spring C l os ing le ve r  Re s e t ) 
Spr ing Tr igge r )  
P in 
P in 
1/16 x 1/2 Stee l  C ot t e r  P in 
Grea s e  #lj 739 
3/8- 16 x 7/8 F il l i s t e r  Head Ste e l  

Ma chine Sc rew 
3/8 Stee l Lock Wa s he r  
. 16lj W ide Bras s Wa sher 

Headle s s  Set Sc rew 
1/l! - 2 0  Ste e l  Lock Nut 
1/lj St ee l Lock Wa sher 
P in  
1/16 x 3/8 Ste e l  C ot t e r  P in 
C r os s  Ba r  
P in 
M oving C onta c t  As sembly 
Frame 
Linkage A s semb ly 
P in ! 5/16 N icke l Ste e l )  
P in 5/16 Sta inle s s  Stee l )  
P in 5/32 Nicke l Ste e l )  

3m A s s embly ( With o r  Wi thout C urrent Part s )  
Draw ing 14 -A-5153 -5 www . 
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Typ 

PRJC.K PUNCH I.EVE£ 
b H'Ol.O PtNJ(rr. 14/ 

IN f'L.AC£'. PK�.t' PPN'c-,.Y p,..... �::! 
(1'1:J18}TDHN-4 ,-AI -t---.-�----11-+-
i"'u.:e 

I 
-- --#· 

-- ---- ·-�-- --
- �- - - · -

Ref 
No . 

1 
2 
3 
4 
5 
6 
7 
9 

10 
ll 
12 
13 
14 
1:::> 
17 
18 
19 
2 0  
2 2  
2 3  
2 4  
2 5  
2 6 

2 9  
30 
31 
32 
33 
34 

Upper Stud 
Lowe r Stud 
Cros s Bar 
Shunt Trip 

De s cript ion 

Moving C ontact As semb ly 
Moving C ontact A s semb ly 
Cro s s  Bar Le ver 
Linkage A s s emb ly 
Roller Lever 
Spring �A c c e lerating ) 
Spring Ro ller Le ver Re set ) 
Spring Trigger ) 
Pin (5/16 x � 17/32 Nickel Stee l ) 
Pin ( C opper Alloy ) ( 5/16 x 3 2 1/32 ) 
Grea se #473';) 
1/16 x 1/2 Steel C otter Pin 
. 164 Wide Bra s s  Wa sher 
Pin 
1/16 x 3/8 Steel C otter Pin 
Headles s  Set Screw 
1/4 Steel  Lock Washer 
1/4 -20 Steel Lock Nut 
3/8 - 16 x 1 - l/4 Hexagon Head Steel B olt 
3/8 Steel Lock Wa sher 
Linkage Ass emb ly 

• Time Delay and Shunt Trip Unit 
Moving C ontact  As semb ly 
Main Frame 
Linkage A s s emb ly 
Pin ( 5/16 x 2 9/16 Nickel Stee l )  
Pin ( 5 /16 x 3 2 1/32 Stainle s s  Steel ) 
Pin (5/32 x 2 Nickel Stee l )  

- Me chani sm Assembly ( With or Without Current Part s )  
Drawing 1 4 -A -5857 - 10 )  www . 
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Type DK-15 and DK-25 Air Circuit Breaker 

Alii' CI�CI.Itr S�£AK£� 

OIL SI./Cff£�-MA6N£71C Tli'IP 
' 01/£'/CL.OAD CALIBRATION 

24 ° C. AMSI£Ni. 
IVOiES:- . 

\ 

THE 100% C'ALIS�ATION S£77/Nfi IS THE NO!i'MAI.. �ATINf; OF TI-l& 
OVEifiLOAD A TTACHMENT. 

'THE T�IPPIMi 'TIMES INDICATED 
SY THE Cl.l/iiV£'S' A�£ TH£ /tlf/N/MI.IM 

\ EXPEt:T£0 VALI.IES WHEN THE 
i \  S'I.ICKE�S Al/1& WEI./. I.APPEQ ANQ 

OIL. S;;2292SS IS' FII..TE/11£0 AND \ FIC'E& O,t:: ,t::Q�£1t$N PA/Ii'TICLE$. 
TI-l£ MAX. VAL ()£ MAY VARY B Y  

\ 
S EVERA /... HI.JNO R£D PER C£ N T  

1\ 

\ '\. 
I'\ 1\ 

\ ' 
I\ '\ '\ 

1\ 
'\ 

' 
\ 

1\ \f\ 
\ 

� I\ f\ "' �� 5: 1. 1  �4'A7i 
.'/.. 

1\. f\ 1\. 
1'\. 

'\. " " 
l /0. � � Lti.L 

' " s' I� . /. T.l... 
\ 1\. v ' 

1'\. � " 
'\ i\.� Po� vf � !SA' A 

� 

v "" \ t p� �4 t� ��jl ile. � 1\ 

'\. '-" " " 
'\ 

' 
'\ 

r\.. 
1"\ � 

15'0 2(}() t300 

� 
ON '\ �CA 

"' 
�� �lS!fA triON 
!',"" /.2 I. . 

' 

'' w '\ 
_'\ 

' 

" 

� 
' 

['.. 
"' " " " " INS'T. T�IP Wtri•l 

� .DVAL OV£11 DA.i:J 
1'\. ="' 

� � ' " 
" ' .......... 

" ...... " ' "' " 
" '� ""' r'\. ' ' 

� 

....... " � ' 

f:IEIC' C'E/Vr NOIC'MAL. �ATINS. 
F i g .  6 Oil Sucker Magne t ic Trip Overl oad Ca l ibrat ion 

Curve 261 560 
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Type DK-15 and DK-25 Air Circuit Breaker 

I I  
i l  

\ I I  

DK AIR CIRCUIT BREAKER 

Thermal Overload Trip 

Calibra t i on 
24°c. AMB .  

The 100% sett ing i s  the 
normal rat ing of the Thermal 
Overload Tr i p  unit , 

The Therma l Trip cali­
bra t i on i s  adjustable between 
the lOG% and 150% sett ings . 

Instantaneous trip ping 

oc curs at or above 1000% of 
normal rating, 

� 
s �� 

0 z r4 
11.1 

1 

o.& 
0.4 
0.3 

II 

" 

II 

II 

,,ll 

Fig . 7 Thermal Overload Trip Calibration 
Curve 2 58872 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 

TYPE J)K AI� Ct'1CUIT 81114"4/CIIt. 
EJ.IC T�ICN.LY• QIIIIICA'ri/J WtrN AN'f'l• l"ttt\1111 !lii.IIY 

WIKING AND SCHEMATIC DIAG!eAM 

� S U P P li E D  ONl Y WHe:N OR.DERE.D 

TW,_.....__ 

O!li'EitAitON 
1- co v rilloL .sw es -c ct.osrs. 
2 ·  N!OiC� lfiltC.ICS Vl/fJ T#«JV611 Y CON1'4&T. 
J • i.tiY11'1" sw. '-S Ci.OU6 81,-tMI .�.f/. 

$1'A�TJ TD CI.CSI. 
�· 6Jr. f, ·'��� C/.OSIMI MrC.4'111VIC�J.I..� t11'tt'��'f'I"S 

Y fiii.AY W.4'ff:!; C,I'INI l'f.S (0N1'Jfe'f' AND 
SEIIL.$ l'f'llt.� IN TN�OtiiN CCNT. SW. 

$• .KIIA M.III Ct.CSI'S. 
e • MC?'CII t:CN'ftNVI.I tiN'f'/1.. L $ CN/11.1 

l!i11'TIN(i Of!:fr MC T0/2. 
, .. AIIL.I4biN. CON 'riiOL. ,JWI'!'CI'I, Y WIL.I.. 

IM'INENIZI AND WILL CI. C$1 l'f'S 
CCNTifC T. 

f"' OR. 4 6 0  V. S1S tl. A-C . tl � L. y, 

,., •Mc rott 
'Y • A'VT!• JIItiMI' IIIL.If� 

1.1 I /.!MI T $WI'rCN 
Tt: T!I!P COIL 
Q. • 111/l!llcl� IWX. SW! rt::�r CJ.OSI$ WIIN 

Ilk.�. IS Ci.0$1C. 
b • .AlE'*'II'I'Il. ,li(.I '/4 • .$WITCH Of:ltNI WNI/11 

' .I(Jl, 1$ CI..O.SID • • 'f- 'YRIL.RY C ONr4CT1 CLOSID WNIN 
llli.RY !$ CtiNIIIGI ZIC lfNIJ OI'IN 
WNIN Jt&,JIY '1$ IIVIII.GI&ID· 

CS·C• COIVTAIOL. $W. "Ct.CII " CON rAC: r. 
CS·i- If If .. .,..!P " II 

CS·OGTw: CONTtiO� $WITCN '"l. lt/11'11' 
GLJ'r'OV'r" CON'r lfCT, 

L II· UNDeRvoL TAG e  Co•L 
LO • LOC.�OUT Cou ... 

Fig . 8 - Wiring and Schematic Diagram With Anti - Pump Re lay 
Drawing 5-D-8339-6 
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T� ef . 
iTo . De s cript i on 

1 Auxil iary Swi tch 
2 Aux i l i ary Swi t c h  
3 Lev er 
4 Link 
5 Link 
6 Bracket 
7 Link 
8 Breaker Center Pole 
9 Ind i c at o r  A s s embly 

�0 S pacer S# 898 756 + Fin 
�1 1/4 -20 x 3/4 Hex agon Head Ste e l  B o l t  
:.2 1/4 Standard Lo ck W a s her 
.3 1/4 -20 x 1/2 Hexag on Head St e e l  B o l t  
.4  1/4 -20 Hexagon Stee l Machine S crew Nut 
�5 Shake pr o of Lo ckwashe r 
.6 . 190-32 x 1 /2 F i l l i s t e r  Head S t e e l  Machine S crew 
.7 Washer S# 779354 + Fin 
.8 3/32 x 3/8 Ste e l  C ot t e r  Pin 
.9 Pin 
'0 Lock Washer 
' 1  Washer S# 779355 + Fin 

r--r-......,_, 5 Link 
.6 Swi t c h  A s s embly 

Fig . 9 - Auxi l iary Swi t c h  and Moun t ing A s s embly 
Drawing 7 -B -9438 -lO 
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Type DK - 1 5  and DK -25 Air Circuit Breaker 

T Y P E  "DK' AIR CIRC U I T  B R E A K E R  

E L ECTR I C A L LY OPE RATf. D 

Wlf:�.IN G. AND 5CHE MAT tC DIA4 RAM 

(F. v.) 

I 
4 I 

r- r - - - - - - - - j 

CoNT. Vo LT, 1 1 5  V . 1 23C>V.J .A... c --·-- .. - · 

C�NI. VeL T. 1 25 v. , 2.50V. D C- --- ·  
C o N T .  VoLr . 41;o Y .  i f. / !>  1/., A c. . .  w 1'T H 
R,.E. S IN M O i O "'- C lf/I. C. V t i. 
0 fU) £: R  C. Q V I P M E.  NT "T'O �· U IT ,  

TP 
p ----�--�---1--��----­� -.--�---+--��-���--

C'S c 

p c 

...1. c s  T CTO 
I I 

T �L-� 
- - - - - - - + - -, - - p 

LS � : i b  
I I 
I I 
.__ .... 

F o R.  ...___._.,_,�:..__j[n'f:,O '/, • 

I 
..L (J.. 5 1S>I. -----------J A-<. ONL'{ 
T 
• N 

* 5 U PF'LI !.I> ONLY W H f.N O�'Df!.RfD TN 
d DOTT E D  CONN. :JUPPI..IE.JJ ONLY WNI.N OR.DEI!Cfl), 

O P E R ATION 
I .  CONT'ItO&.. &w. C S · C  C LOSES, 
2. MOTO R ST'A, R T':t THROU<iH et<R. AUX. SW, b . 
!. l t MIT SW. CLO .SL $ B!!:FOI't!. BKR , �TA,�T'5 

TO C LOS£. 
41 f3KFt .  I N  C:.&..0 $ 1NG. OPt;NS AU J( , SW. b . 
5, RI!.Le.A �e: C:.O I'ofT" R O &.. $W. c.s A FTE R 'BKR. 

$T'AIIt, T S TO C:t.06C , 
"· 8KIIt . CL0 $&5 I 

7, MOTOtlt AUNI UNTIL L6 OP� . 

L. f: G E N.D 
M .. MoTo� 
L.S • l..IMIT �w, 
T • TR IP Cot&. 
0.. - BKR. A.UX. SW, C LO �UtO WHEN 

BKR. 1!5 CLOSe: D .  
b - BKR . AlJ.JC, !. W.  OP4N Wtt&N 

81( pt .  �� C LO:Sel) • 

cs • CDNT'R.QI.. Sw. ( C·C&.os�J 
T-TR1 P, CTO- LAMP CuTcwll"') 

lN - UN�RVOL.TACll: Cot&. 
LO • LO,KOUT Cou.. 

Fig . 10 - Wiring and Schematic Diagram Without Ant i - Pump Re lay 
Drawing 5 -D-8338-6 · 
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Type DK- 1 5  and DK-ZS Air Circuit Breaker 

.... � 
� � 

� 
� 

� 
� 
d "' ®M Pt �  � ��@ 0 � 'I  < 

...,.II) 

� 
td 

�� � it  � ��  ..... 
� � 2� 

� � �® """ 
(l � n  

Gn! d 

' 

X + . 
• '  }/ �; -

• 

� 
�gl  
� �  (t)t:  Q� 
{ @  �� � 
� "  �� 

��  ...,1 ®� � � �  aq:@ ).. @ � ·  q: ;t 
iJ k J!  
� !� 

Fig . 1 1  - Motor Mechanism and Ant i - Pump A s s embly 
Drawing 4 -D-8494 -3 
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Type DK-15  and DK-2 5  Air Circuit Breaker 

Fig . 12 - Reverse Current Trip 
Drawing 8-D-2969 
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Type DK- 15  and DK-25 Air Circuit Breaker 

,_,.....,...,...,......"'(.c � 
e.L 

•...,...._::;;:..L:fJ-TJL-.1 

/-4-1! AV.f • .Sill. 

UNOEPYOJ. rAtf£ r,e;p 
o� £l £CT�IC i.O C'KOUI 

BEI.L 
IUIIRM 

.__ _ __. CtJNrAt:T 
SNo�Vr r�' P 

rtfi. 2 , rltf. � 

(F. V.) 

Fig . 13 - Wirin g  Diagrams 
Drawing 5 -D-8336 
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Type DK- 1 5  and DK-25 Air Circuit Breaker 
Des cription 

Adjustment 41 2  with Clr. Bkr. In Cloaed Po1ition. 
djust to Obtoln A S,.itch 

Seporutlon of ..!. • _!_ 

�-�,,,_ __ �"=---1--1 

16 - !12 

1ge stud 
) 
:tde 

18 

e.!.!.. 18 

jus tmen t Bolt 
-11 De tails 
t'ing 
t:>minal 
3 Lock Washer 
3-16 Hexagon Steel Nut 
3..:.16 Hexagon 

Adjustment • 
Powl so that 

il Mointoine1 
Stud and l 

8 when Bkr. 11 

A.+-i / 
-o 

Adjustment t l  
Remove one 01 
Al low Field Dl 
open before < 
Touch when C 

�ield Dis charge SWit ch 
ing 7-A-89J.J 5 - 15 
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