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The user is cautioned to observe‘all recommendations, warn-
ings and cautions relating toghe'safety of personnel and equip-
ment, as well as all general and lacal health and safety laws,

codes, and procedures.
Digitrip RMS 500

The recommendation$ apd ifformation contained herein are Trip Unit

based on Westingheuseexperience and judgement, but should

not be considéred tolbe all-inclusive or covering every appli- Terminal Access
cation or circumstance which may arise. If any questions arise, for Field Test
contact WestinghousegElectric Corporation for further infor- %’S'??(f:‘mptector
mation or instructions. estii

1.0 Supplementary Information gﬁ}‘g"g

The instructions contained in this book supplement the instruc-
tions for Low-Voltage AC Power Circuit Breakers, Type DS and
DSL'covered in I.B. 33-790-1F.

Section'8 of the above book covers the circuit breaker auto-
matic tripping system using. Amptector solid-state trip units. Fig. 1 View of DS Circuit Breaker with Digitrip RMS 500 Trip
Unit Installed

Effective June, 1989 Supersedes Supplement to I.B. 33-790-1F dated May, 1988
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Fig. 2 View of the Four Basic Models of the Digitrip RMS Trip Unit

Digitrip RMS Trip Units are AC devices that employ micro-
processor based type technology that provides true RMS cur4
rent sensing means for proper correlation with thermat
characteristics of conductors and equipment. The primary
function of the Digitrip RMS Trip Unit is circuit protectien,
which is achieved by analyzing the secondary current signals
received from the circuit breaker current sensors and initiating
trip signals to the circuit breaker trip actuator when pre-deter-
mined current levels and time delay settings are exceeded.

In addition to the basic protection function,all Digitrip\RMS
Trip Unit models provide information and integrahtestfunctions.

The protection section of the Digitrip RMSyTrip Unit can be
equipped with up to five phase and twe ground fault time
current adjustments. The short delay and gteundfault pick-up
adjustments can be arranged for eitherfflat or tiresponse. The
exact selection of the available adjustmentsiis optional to sat-
isfy the protection needs of any specific installation.

LEDs are included to provide mode of trip indication forground
fault, overload and short Citeuit'trfip operations.

All Digitrip RMS TripdUnitsgnot equipped with an adjustable
instantaneous trip element (LS and LSG) are provided with a
making current releasewhich s referred to as a discriminator.
In addition, a high-level instantaneous override circuit is pro-
vided to insure rapid circuit clearing under abnormal fault cur-
rent conditions.

The continuaus currentrating of the circuit breaker employing
Digitrip RMS irip Units is determined by the rating of the
interchangéablexrating plug installed in the trip unit.

Digitrip, RMSyTrip Units are available in four basic models, as
illustrated in Fig. 2. Separate instruction leaflets referenced in
SectiofngZ.2 cover the features and functions of each model.

This{instruction book is arranged to describe the unique fea-
turesyof each type as they relate to their application in Types
DS and DSL Low-Voltage AC Power Circuit Breakers. Table 1
illustrates the available characteristics of each of the four trip
unit models.

The following circuit breaker accessories are available to pro-
vide supplementary protection, signaling and test functions:
(Refer to Section 8.7 of I.B. 33-790-1F for details)

1) Undervoltage Trip Device

2) Portable Test Kit - See CAUTION on page 3.
3) Latch Check Switch

4) Auxiliary Switches

Fig. 3 View of Interchangeable Rating Plugs for Use with
Digitrip RMS Trip Units
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3.0 Rating Plugs

Rating Plugs, as illustrated in Fig. 3, determine the continuous
current rating of the circuit breaker. All protection function
settings on the face of the trip unit are expressed in per ufit
multiples of the plug rating (ip).

Available rating plugs are shown in Table 2. Plugs must be
selected to match the desired continuous current'rating’of the
circuit breaker as well as the installed sensor‘tatingiand the
system frequency, i.e., 50 or 60 Hz.

Rating plugs are equipped with a back-up battery,asjillustrated
in Fig. 3, to maintain the mode of trip operatign following a
circuit breaker tripping operation when exféernal‘centrol power
is not available. The battery is a long-life lithidm type, that is
replaceable from the front of the trip’unit,'when/required, with-
out removing the rating plug. Replacement types and instruc-
tions are provided in the DigitripyRMS Tkip Unit instruction
leaflets referred to in Sectioni#.2yofthis book.

Following a trip operation andwith“hg’supplementary control!
power available, such as would be¢equired with a Power/Relay
module, the battery would maintain the mode of trip LED for
approximately 60 hourss

If a rating plug isjgemaved from the trip unit while the circuit
breaker is closed, the, cireuit breaker may trip. Therefore, the
rating plug miust be seeurely tightened in the trip unit before
operating the circtit breaker.

4.0 Digitrip RMS Model Considerations

The trip unit contains a receptacle for use with an Auxiliary
Power Module (Cat. No. PRTAAPM). When this module is in
place on the tfip unitandconnectedtoa 120V.50/60 Hz supply,
a cireuit breaker with a Digitrip RMS Trip Unit assembly installed
can be bench tested using the integral test panel. With the
circuitibreaker in the closed position, it can be ““tripped’’ when
thetest selector switch is in either the “’6T" or ' GFT" positions.

With the Auxiliary Power Module installed, the circuit breaker
can also be field tested using secondary currents provided by
an Amptector Trip Unit test kit as illustrated in
1.B. 33-79-790-1F under Section 8.7.6.

CAUTION

ONLY AMPTECTOR TEST KIT STYLES 140D481GO02R,
140D481G02RR OR 140D481G03 SHOULD BE USED.
UNMODIFIED AMPTECTOR TEST KITS STYLES
140D481G01 AND 140D481G02 SHOULD NOT BE
USED TO TEST BREAKERS WITH DIGITRIP RMS TRIP
UNITS AS DAMAGE TO THE TRIP MAY OCCUR.

CAUTION

TESTING OF A CIRCUIT BREAKER IN THE CELL
“CONNECTED” POSITION BY EITHER THE INTE-
GRAL TEST PROVISIONS IN THE DIGITRIP RMS TRIP
UNIT ORBY THE SEPARATE AMPTECTOR TRIP UNIT
TEST KIT IS NOT RECOMMENDED.

THE TRIPPING OPERATION OF THE CIRCUIT BREAKER
WILL CAUSE DISRUPTION OF SERVICE AND POS-
SIBLY PERSONAL INJURY RESULTING FROM
UNNECESSARY SWITCHING OF CONNECTED
EQUIPMENT.

TESTING OF A CIRCUIT BREAKER SHOULD BE DONE
ONLY IN THE *“TEST', "DISCONNECTED" OR
“REMOVE"" CELL POSITIONS.

4.1 Digitrip RMS 500

The Digitrip RMS 500 Trip Assembly consists of a Digitrip RMS
500 Trip Unit described in I.L. 29-851, auxiliary current trans-
formers (3 or 4), a stab-in trip unit terminal block and a test
terminal block with test receptacles for external field testing
mounted in an enclosure as illustrated in Figs. 4 and 5.

4.2 Digitrip RMS 600

The Digitrip RMS 600 Trip Assembly consists of a Digitrip RMS
600 Trip Unit described in |.L. 29-852, auxiliary current trans-
formers (3 or 4), a stab-in trip unit terminal block, atestterminal
block with test receptacles for external field testing and a Power/
Relay Module mounted in an enclosure as illustrated in Figs.
4 and 5. The Digitrip RMS 600 Trip Unit is a Digitrip RMS 500
Trip Unit with the addition of a four-digit readout display, three
phase and one ground (when supplied) current pointer LEDs



along with a stepping pushbutton and high load indication LED
as illustrated in Table 1. It also provides signal contacts for
three remote mode of trip indications and a high load remote
alarm.

The Power/Relay Module requires a 120 V., 50/60 Hz, 6 Va.
control power supply for operating the readout display and
internally mounted signal relays. The relay contacts are each
rated 120 V., 1.0 A.

The Power/Relay Module will maintain the cause of trip history
and LED’s as long as the control power supply is available. If
the control power supply is not available, only the cause of
trip LEDs will be maintained by the back-up battery located in
the rating plug.

The high-load LED and remote alarm switch are pre-setat85%
of the value of the long delay setting. The high-load relay oper-
ates after an approximate 40 second delay when the 85% level
is reached to ride through momentary conditions.

4.3 Digitrip RMS 700

The Digitrip RMS 700 Trip Assembly consists of a Digitrip RMS
700 Trip Unit described in |.L. 29-853, auxiliary current trans-
formers (3 or4), a stab-in trip unit terminal block, atestterminal
block with test receptacles for external field testing, a Power/
Relay Module and a potential transformer module with a dis-
connect plug for disconnecting the module during dielectric
testing of the circuit breaker mounted in an enclosure as illus-
trated in Figs. 4 and 5. The Digitrip RMS 700 Trip Unit is a
Digitrip RMS 500 Trip Unit with the addition of an INCOM
module along with an adjustable INCOM address register. It
also provides signal contacts for three remote mode of trip,
indications and a high-load remote alarm. These additions,
along with the transmittable data possibilities, are illustrated
in Table 1.

Only the mode of trip LED indicators provide data o n thegface
of the trip unit. However, with the addition of an Assemblies
Electronic Monitor (AEM), as described in I.L. 17-216, the data
in Table 1 referenced by note 2 can also be vieweds

An Assemblies Electronic Monitor (AEM) is a“microprocessor-
based, self-contained, door-mounted device designedto'mon-
itor circuit breakers equipped with Digitrip RMS 7000y, Digitrip
RMS 800 Trip Units.

Network interconnections for the INCOMacircuitdmust be con-
nected using shielded, twisted pair, No. 18 AWG conductors.

The three-digit INCOM address mustybe“sét on each trip unit
per instructions given in |.L. 29-853 and\l.L. 17-216. To insure
that each circuit breaker ifjan assembly is properly located
after the address is set, the breaker'should be identified as to
its proper cell location and that reference along with the breaker
INCOM address added to thie face of the trip unit in the spaces
provided.

In addition to the communication of breaker data, the INCOM
module allows for remote tripping and closing of the circuit
breaker.

4.4 Digitrip RMS 800

The DigitriptRMSI800 Trip Assembly is similar to the Digitrip
RMS 700 Tnip Unit assembly except that the Digitrip RMS 800
Trip Unithas a four-digit readout display, three phase and one
groUndy(when supplied) currentpointerLEDsalongwith a step-
ping ‘pushbutton, a high load indication LED, peak demand,
presenti\demand and energy consumed pointer LEDs along
with a peak demand reset pushbutton as illustrated in Table
Is The Digitrip RMS 800 Trip Unit is described in |.L. 29-854.

Table 1 - Digitrip RMS Trip Unit Characteristics

DIGITRIP RMS Type 500 600 700 800

Instruction Leaflet I.L. 29-851 I.L. 29-852|I.L. 29-863{I.L. 29-854

Long Delay Setting STD. STD. STD. STD.
Long Delay Time STD. STD. STD. STD.
Long Time Memory X X X
Short Delay Pick-up OPT. OPT. OPT. OPZ.
Short Delay Time OPT. OPT. OPT. OPT.
Flat/I?T Response X X X X
Zone Interlocking® @ @ 9 @
Instantaneous Pick-up OPT. OPT. OPT. OPT.
Ground Fault Pick-up OPT. OPE, OPT. OPT.
Ground Fault Time OPT. OPT: OPT. OPT.
Flat/I2T Response X

Protection

X X
Ground Time Memory X X
Zone Interlocking® @ @

interchangeable Rating Plug] X X

<3
PR

Mode of Trip Indication
LED’s

LED’s Battery Back-up
Battery Status LED
Battery Test Pushbutton

Local Trip
Indication

Integral Test Provisions
Trip Unit Status Indication
LED

XXX XXX X

Test

Auxiliary Power Module

Power/Relay Module
4 Digit Readout Display
@A Current LED
@B Current LED
@C Current LED
Gnd. Current'LED
Display Stepping
Pushbutten
High Load Indicatiom\LED

OO X|XX X|XxXxXx

@

Local Readouts
and Indication

XX OXXXXX[XX DX XX X
XX OXXXXX| XX X[|XXXX

®e

Remote Signal Contacts:
Long/Delay Trip
Shart Circuit Trip
Gfound Fault,Trip
High Load"Alarm

Remote
Signals
XX

XX XX
XX XX

[
> X
C]

Potential Transformer
Module(RTM)
PTM,Disconnect Plug for
Dielectric Testing
of Circuit Breaker
Energy Monitoring
Parameters
Peak Demand
Peak Demand Reset PB
Energy Consumption
Present Demand

x
x

Energy
Monitoring
x
x

xX|leee6
| XXX x

INCOM

(Integrated
Communications)

INCOM Address Register

Communi=
cations

x

x

Transmittable Parameters:
Individual Phase Currents
Ground Currents
Energy

Breaker Status:
Open/Closed/Tripped

Mode of Trip:

Override
Instantaneous
Discriminator
Short Delay
Ground Fault

Long Delay

Long Delay Pick-up

Information:

External Trip Command

(Over INCOM) @
Data Memory Test
Faiture (RAM) @®
Program Memory
Test Failure (RAM) @®
Missing or Defective
Rating Plug @
Reverse Power Flow [ ]
Response to Depressing
Test Pushbutton @

Communication Failure [ JO

[OISXS]
@
Qee
@

CICICICICICAN
@

PeEeBee ©

@

Transmittable Data — Local/Remote
@

e ©

©e
®

Breaker Command:
(Via INCOM)
Trip X X
Close OPT.® OPT.@

Control

OPT = Optional

® Use of zone interlocking is optional by choice of breaker wiring
modification.

@ Remote location via INCOM. Local only if AEM local monitor is
used.

® Local (on face of trip unit) and/or remote via INCOM.

@ Remote only.

® Denoted by absence of response from addressed breaker.

® Meaningful only when trip unit is equipped with ground fault
protection option.

@ Requires spring release or electrical operator option.
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The Trip Assembly provides for both local displays on the face
of the trip unit and remote communications via an INCOM
communication network signal link as illustrated in Table 1.

In addition, if desired, an assemblies Electronic Monitor (AEM)
as described in |.L. 17-216, may also be installed in the equip-
ment assembly to show the parameters in Table l¢€overed
under Note 2.

Interconnections for the INCOM circuit must be connected using
shielded, twisted pair No. 18 AWG conductors.

Plastic

Digitrip RMS 500
Trip Unit

Cover
Retention
Screws
(4)

Meter
Seal

Fig. 6 View of Installed Digitrip RMS 500 Trip Assembly with
Sealed Cover

The three-digit INCOM address must be set on each trip unit
peminstructions given in I.L. 29-854 and I.L. 17-216. To insure
that ‘each circuit breaker in an assembly is properly located
after the address is set, the breaker should be identified as to
itsiproper cell location and that reference along with the breaker
INCOM address added to the face of the trip unit in the spaces
provided.

In addition to the communication of breaker data the INCOM
module allows for remote tripping and closing of the circuit
breaker.

WARNING

AUTOMATIC CIRCUIT BREAKER CLOSING OPERA-
TIONS INITIATED BY INCOM COMMUNICATION
SIGNALS DURING MAINTENANCE PERIODS COULD
CAUSE SEVERE PERSONAL INJURY OR DEATH.

INSTALL APPROPRIATE PERMISSIVE CONTROL
MEANS AS [LLUSTRATED IN CONNECTION DIA-
GRAM 508B508 TO AVOID UNDESIRED REMOTE
CLOSING OPERATIONS DURING MAINTENANCE
PERIODS. ALSO PROVIDE ADEQUATE EQUIPMENT
WARNINGS FOR NORMAL OPERATION PERIODS.

5.0 Principle of Operation
5.1 General

The circuit breaker is tripped on overload and short circuit
conditions by combined action of three components:

1. The sensors which determine the current level.

2. The Digitrip RMS Trip Assembly, which contains the Digitrip
RMS Trip Unit and provides a tripping signal when pre-deter-
mined current levels are reached.

3. The actuator which actually trips the circuit breaker.

Schematically, this may be represented as illustrated in Fig. 7.
This arrangement provides a very flexible system covering a



Table 2 - Catalog Numbers of Available Rating Plugs

Rated Sensor Catalog Catalog
Current Rating Number Number
(Amps |p) (Amps) 60Hz 50Hz
100 200 PD6D02A010 PD5D02A010
200 PD6D02A020 PD5D02A020
200 300 PD6D03A020 PD5D03A020
250 PD6D03A025 PD5D03A025
300 PD6D03A030 PD5D03A030
200 400 PD6D04A020 PD5D04A020
250 PD6D04A025 PD5D04A025
300 PD6D04A030 PD5D04A030
400 PD6D04A040 PD5D04A040
300 600 PD6D06A030 PD5D06A030
400 PD6D06A040 PD5D06A040
600 PD6D06A060 PD5D06A063®
400 800 PD6D08A040 PD5D08A040
600 PD6D08A060 PD5D08A063®
800 PD6D08A080 PD5D08A080
600 1200 PD6D12A060 PD5D12A063®
800 PD6D12A080 PD5D12A080
1000 PD6D12A100 PD5D12A100
1200 PD6D12A120 PD5D12A125®
800 1600 PD6D16A080 PD5D16A080
1000 PD6D16A 100 PD5D16A 100
1200 PD6D16A120 PD5D16A125®@
1600 PD6D16A160 PD5D16A160
1000 2000 PD6D20A 100 PD5D20A100
1200 PD6D20A 120 PD5D20A125®@
1600 PD6D20A160 PD5D20A160
2000 PD6D20A200 PD5D20A200
1600 2400 PD6D24A160 PD5D24A160
2000 PD6D24A200 PD5D24A200
2400 PD6D24A240 PD5D24A240
1600 3200 PD6D32A160 PD5D32A 160
2000 PD6D32A200 PD5D32A200
2400 PD6D32A240 PD5D32A240
3200 PD6D32A320 PD5D32A320
2000 4000 PD6D40A200 PD5D40A200
2400 PD6D40A240 PD5D40A240
3200 PD6D40A320 PD5D40A320
4000 PD6D40A400 PD5D40A400

@ Actual Plug Rating 630 Amps
@ Actual Plug Rating 1250 Amps

wide range of tripping characteristics as illustrated by the gime-
current curves appearing in Section 6 of thiséinstriction book.
Not only is the Digitrip RMS Trip Unit adjustable;, butithe vari-
ety of sensors and rating plugs provide a widé rangeyof current
ratings.

The automatic overload and short circuit tripping character-
istics for a specific circuit breaker are déterminedby the ratings
of the installed current sensors, rating\plugs, and the selected
functional protection settings. Specific'setting instructions are
provided in the applicable tripunit instruction leaflet refer-
enced in Section 7.2 of thig, instruction)book.

When the current exceéds thefunctional protection settings,
the Digitrip RMS TripdJnit sdppliesta trip signal to the actuator.
Thus all tripping functiensfare pefformed by secondary control
circuitry, with no mechanieal of direct magnetic action between
the primary current and thefmechanical tripping parts of the
breaker and with no external control power required.

5.2 Digitrip RMS Trip Assembly

The basic Digiteip RMS Trip Assembly, as illustrated in Figs. 4
and 5, includesithe following which could vary slightly depend-
ing upomthe‘exact model of the Digitrip RMS Trip Unit installed:

1. Assembly Enclosure

2WRigitrip RMS Trip Unit

Table 3 — Ground Fauit Current Pick-up Settings

Installed Pick-up (Dial) Setting
Rating Amperes®
Plug
Arn(ylae)res A® B® C® | D® E® F H K
n
100 25 30 35 40 50 60 75 | 100
200 50 60 70 80 100 120 150 | 200
250 63 75 88 | 100 125 150 188 | 250
300 75 90 105 | 120 150 180 | 225 | 300

400 100 120 140 | 160 200 240 300 | 400

600 150 180 210 | 240 300 360 450 | 600

800 200 240 280 | 320 400 480 600 | 800
1000 250 300 350 | ,400 500 600 750 | 1000
1200 300 360 420 | 480 600 720 900 [ 1200
1600 400 480 560719640 800 960 { 1200 | 1200
2000 500 600 700 | 800y} 1000 [ 1200 | 1200 | 1200
2400 600 720 8407, 960 | 1200 | 1200 | 1200 | 1200
3200 800 960 1720 | 1200 [ 1200 | 1200 | 1200 | 1200
4000 1000441200 | £12007 1200 [ 1200 | 1200 | 1200 | 1200

® Except as noted, tolerances on pick-up levels are +=10% of values
shown in chart.

® Ground fault pick-up levels shown are nominal values when tested
with exteérnalicentrolpower present. Without external control power,
such as is the, casefwith the Digitrip RMS 500, ground pick-up levels
may exceed these values and be as high as the value shown for the
"E" setting, of thap particular rating plug.

3/RatingyPlug

4. Auxiliary Current Transformers (3 or 4 depending upon
whether or not ground fault protection is included).

5. Stab-in Terminal Block for Trip Unit

6. Terminal Block equipped with Test Plug Receptacles for
use with Portable Test Kit

7. Power/Relay Module (Digitrip RMS Trip Unit Models 600,
700 and 800 only)

8. Potential Transformer Module with Dielectric Disconnect
Plug (Digitrip RMS Trip Unit Models 700 and 800 only)

As shown in Fig. 1, the Digitrip RMS Trip Unit assembly mounts
at the left top front on the circuit breaker.

Fig. 7 illustrates a portion of a typical standard wiring diagram
taken from Drawing 508B508. Included is a portion of the trip
assembly terminal block. The terminal block is marked as
follows:

A Sensor Phase A
B Sensor Phase B
C Sensor Phase C
N Sensor Neutral
G Ground

oP Output Positive*

ON Output Negative*
Sin Short Delay In

Sout  Short Delay Out

Gin Ground Fault In ‘

Zone Interlocking Signals -
jumpers are added when zone
interlocking is not functionally

Gout  Ground Fault Out supplied.

DG Common

*To Actuator Coil.
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CAUTION

THE ACTUATOR COIL HAS ATROLARITY MARKING
ON THE POSITIVE LEAD'WHICH MUST BE OBSERVED.
OTHERWISE THE BREAKER WILL NOT HAVE OVER-
LOAD OR FAULTRROTEETION WHICH COULD
RESULT IN BODILY/INJURY AND/OR SERIOUS
EQUIPMENT,DAMAGE.

5.3 Actuator

The actuator‘feceives'a tripping pulse from the Digitrip RMS
Trip Assembly,“and produces a mechanical force to trip the
breaker. RefertoFigs.64,65and 24 in |.B. 33-790-1F for location
and details. The actuator is made up of a permanent magnet,
a disc held by,the magnet, a rod acted on by a spring, a lever
for gripping the breaker, and a lever for mechanically resetting
the actuator. The magnet cannot pull and reset the disc against
theaforee of the spring acting on the rod, but can overcome
theyspring force when the disc is in contact with the magnet
pole piece.

A tripping pulse from the Digitrip RMS Trip Assembly coun-
teracts the effect of the permanent magnet, allowing the spring
to separate the disc from the magnet pole piece and move the
rod to actuate the trip shaft lever. The trip shaft lever then
rotates the trip shaft and trips the breaker.

As the breaker opens, the left pole unit lever pin strikes the
spring finger attached to the reset lever; this furnishes the
assistance required to move the disc so as to close the air gap
between itandthe permanent magnet against the spring force.

The device is reset when the disc is in contact with the magnet.
If the gap is not fully reset, the trip shaft lever will hold the
breaker mechanism in the trip-free condition and the breaker
cannot be re-closed.

The actuator must be replaced, if it will not stay reset, when
the plunger has been moved to the top of its travel.

5.4 Ground Fault Protection

When the Digitrip RMS Trip Assembly includes ground fault
protection, the distribution system characteristics, i.e., system
grounding, number of sources, number and location of ground
points, etc. must be considered as well as the manner and
location in which the circuit breaker is connected to the system.

If the system neutral is grounded but the neutral is not carried
with the phase conductors, the Digitrip RMS Trip Assembly
includes all of the equipment necessary for ground fault pro-
tection. The basic mode of ground fault sensing employs a
residual sensing scheme which vectorially sums the outputs
of the individual phase current sensors. As long as the vectorial
sum is zero, then no ground fault exists.



If the system neutral is grounded and a neutral conductor is
carried with the phase conductors, it is necessary to order an
additional sensor forthe purpose of cancelling out any residual
current in the phase conductors. This sensor must be mounted
separately and must be located on the neutral conductor at the
point where the neutral conductor connects to the neutral bus.
These sensors are duplicate of those supplied on the breaker
except for the 2400A and 3200A ratings where a modified neu-
tral sensor is required.

The adjustment of the ground fault functional settings is illus-
trated in the applicable Digitrip RMS Trip Unit instruction leaf-
let referenced in Section 7.2 of this instruction book. Either flat
response or |t response settings may be selected. The effect
of these settings is illustrated in the ground fault time-current
curve included in Section 6 of this instruction book. Applicable
residual ground fault settings are given in Table 3 and on the
time-current curve.

Depending upon the installation requirements, alternate ground
fault sensing schemes may be employed. Two popular meth-
ods include: Ground return and zero sequence. Either method
can be employed with the Digitrip RMS Trip Unit.

For either type application, a ring type current sensor, as shown
in Fig. 8, is normally employed. For ground return sensing, the
sensor is arranged to have the system '‘main bonding jumper”
pass directly through the sensor. For zero sequence sensing
methods, all phase and neutral conductors must pass through
the sensor.

Where multi-conductor cables are required for a particular cir-
cuit and the window opening in a single BYZ sensor is too
small to accommodate all cables, separate BYZ sensors may
be installed on each set of cables (3 phase, neutral) and the
secondaries connected in parallel. (Note: Proper polarity mark=
ings must be observed.) The resultant secondary current signal
will be equivalent to a single BYZ sensor.

TwoBYZcurrentsensors asshown in Figs. 8 and 9 are available
for these applications as follows:

Window

Opening Current

(Inches) Ratio Style

4.75 100/5 592C102G03
4.75 50/5 592C102G04

When either of these sensors are used,the ground fault values
shown in Table 3 are not applicable,andithe values shown in
Table 4 should be used. One of the reasens for using the above
sensors is to improve thedevel offsensitivity. This being the
case, then the ground fault functional pick-up setting should
be placed on position #A”. The'sensitivity of the ground ele-
ment for this kind of @rrangement will depend upon the ratio
of the BYZ sensor used.

A variety of utilization schemes are available utilizing each of
the above methods of ground fault sensing. Therefore, the
individual installation requirements must be closely studied to
insure proper application.

5.5 Current,Sensors

The thréeycurrent sensors installed in the circuit breaker are
locatedjat the“rear of the circuit breaker on the lower studs.
Theflecation is shown in Fig. 66 of I.B. 33-790-1F. They produce
an outputiproportional to the load current and furnish the Digi-
{ripaRMS Trip Assembly with the intelligence and energy to
trip the circuit breaker when the current exceeds the functional
protection settings.

The continuous current rating for any frame size breakef can
be changed by changing the rating plug. A complete tabulation
of available current sensors and rating plugs is given<in
Table 2. In general, plug ratings are available down through
50% of the current sensor rating.

The selection of available current sensors and rating plugs
coupled with the wide range of long-delay cdrrentpick-up set-
tings available on the Digitrip RMS Trip, Unitgfmakes one set
of sensors suitable for a number of currentiratings#The Digitrip
RMS Trip Unit protection function settings are standard, and
are usable with any standard sensorg. If sémnsors are changed
because of changing load conditions,et¢., it is only necessary
to replace the rating plug and reddjust the Digitrip RMS Trip
Unit protection function settings to the new desired values.

To insure the non-tamperinggef selected protection settings, a
sealable plexi-glass cover @s shewn in Fig. 6 is provided. The
cover is held in place by“four cover screws. The non-tamper-
ability is insured by the, inse€rtion of a standard meter seal
through the holes ingwao ofithe cover retention screws.

Table 4 - Approximate
Ground RaultiRick-up Amperes Using BYZ (50/5) Sensor
and “A” Position Setting on Ground Fault Pick-up®@®

Rating Sensor Ratings - Amperes

PI
Amberes 11200 | 3001400 | 600 | 800 | 1200 | 1600 | 2000 | 2400 3200 | 4000

100 6.3
200 125
250 1
300 1

400

600 1

800 1
1000
1200
1600
2000
2400
3200 1

NSO
b
NOND
(6,1 N AN

Noo
aww
NoOo
obdw
NOw®
aobhww
NONO
aobhOOW
NoNO
(4, ow
NO oo
nbhww
N©ONO
aOobhOW
[=2]
w

4000 12.5

® Except as noted, tolerances on pick-up levels are =10% of values
shown in chart.

® Ground fault pick-up levels shown are nominal values when tested
with external control power present. Without external control power,
such as is the case with the Digitrip RMS 500 trip unit, ground pick-
up levels can vary between the minimum and maximum values shown
for each sensor rating.

® For BYZ (100/5) sensor, multiply above values by two.

Fig. 8 BYZ Zero-Sequence Current Transformer



Dimensions (in Inches)

7.88

L6

sty

Current Style

Ratio

100/5 | 592C102G03
50/5 592C102G01

.580 Dia. 4-Total

Fig. 9 BYZ Zero-Sequence Current Transformer

6.0 Time-Current Curves

The following time-current curves illustrate the adjustability
and configuration of the resultant characteristic curyes of the
Digitrip RMS Trip Unit family. All protection fun€tion time-
current settings should be made following the recomsienda-
tions made by the specifying engineer in charge ‘ofythe
installation.

7.0 References
7.1 Type DS Low-Voltage AC Power Circuit Breakers

I.B. 33-790-1F Instructions for Low-Voltage Power Circuit
Breaker Types DS and DSL

508B508 Connection Diagfamfer Type DS Circuit
Breakers

7.2 Digitrip RMS Trip Assemblies

i.L. 29-851 Instructions®fomDigitrip RMS 500 Trip Unit
IL. 29-852 Instructions fér Digitrip RMS 600 Trip Unit
I.L. 29-853 Instruetionsifor Digitrip RMS 700 Trip Unit
I.L. 29-854 Instructions for Digitrip RMS 800 Trip Unit
7.3 Miscellaneous

I.L. 17-216  Assemblies Electronic Monitor (AEM)
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6.1 Long Time/Instantaneous Time-Current Curve SC4280-87A

DIGITRIP RMS 500/600/700/800

Typical Time-Current Characteristic Curve (LI)
for Type DS Circuit Breakers
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TIME IN SECONDS

6.2 Long Time/Short Time Time-Current Curve SC4281-87A

DIGITRIP RMS 500/600/700/800

Typical Time-Current Characteristic Curve (LS)
for Type DS Circuit Breakers

1000

800
700
600

500
400

300

200

100
90

20

m D wwod

= D N -

.02

.01

CURRENT IN MULTIPLES OF PLUG RATING {in}

05 07 1 2 3 4 5 1 1 2 3 4 5 1 10 f 8 28 = 8 2 § 45 1 10
] I_I_r T T T 1 T e L T T v 1rrr¥
ADJUSTABLE I DS and DSL Low, Voltage Power Circuit Breakers
Y
- lég‘l’\"'ﬁNE:SELA T — Standard Ratings (60 HZ)
5,.6,.7,.8 859, .95 11, 5 1\
7. . .
Breaker : Frame_ i _lnterrupting Capacity,
\ Type DS- [“Rating “RMS Symmetrical Amperes (KA)
] \ ! ! With Short Delay Trip o
5 \ gy Amps [ 240V | 480V 600V
8 206 ‘ 800 ' 30 30 | 30
\ MAXIMUM 2065 800 ., 42 42 a2
\ TOTAL 416 1600 | 50 | 50 | 42
5 CLEARING 4165 1600 | 65 | 65 | 50
\ 4 TIME 420 2000 ' 65 65 50
N 632 3200 | 65 65 65
9 \ 840 4000 | 85 i 85 | 85
% Types DSL (206, 416, 632 and 840)
N 200 KA, 600V AC Max.
\ \ Available Digitrip RMS Rating Plugs®
AN\ \
] Sensor Amps Plug rating In Amps (i)
MINIMUM A N\ \ \ \ n
TOTAL \K\ \ 200 100, 200
CLEARING 300 200, 250, 300
TIME 400 200, 250, 300, 400
600 300, 400, 600
) 800 400, 600, 800
1200 600, 800, 1000, 1200
\ 1600 800, 1000, 1200, 1600
2000 1000, 1200, 1600, 2000
2400 1600, 2000, 2400
3200 1600, 2000, 2400, 3200
¢ X 4000 2000, 2400, 3200, 4000
IATY RN Lo g
AN ADJUSTABLE | NoTes H
| ] \ AN LONG DELAYTIME ] © SPECIFIC RATING PLUG REQUIRED FOR 11
%_ N L %ﬂg‘l"’“‘ 50 HZ OR 60 HZ, APPLICATIONS. i
o n —
- H Y \ 2.4.7.10,12,16,20, 24 | @ GURVES APPLY FROM —20° 10 +55°C AMBIENTj_
T L L AAN ) @ WITH ZONE INTERLOCKING ON SHORT DELAY
1 329 4] \ UTILIZED AND NO RESTRAINING SIGNAL, THE 7]
z] T \ \ N MINIMUM TIME BAND {SDM) WILL BE IN
L - \ EFFECT - REGARDLESS OF SETTING.
t t ————+++
\ \ 2 \ TOLERANCES {PRELIMINARY}
\ DS = -0, +10% DIAL
\ \\ | 0T = +0, —33%, DIAL -
\ —‘J st Im= QSJO%?'TSEBLI_:Y — SHOWN @ 6 I EE
E A AY \ —: 3 5 | = PICKUP —  SDPU = * 10% DIAL in
- \ N < 2,25, 3, 4,5,6,5(8,5(10) In
AR T
— H
3 5 Nim 3 Z -
=
N \ o K BE
1
AN HE
- N )] & 4 e i__ ADJUSTABLE
i SHORT TIME DELAY
\ @ 3+ { N [ | 123 s 3 s
L—- Pt RESPONSEION = —
SHORT DELAY TIME \\§ 2 e l
SETTINGS
INDICATED
__j BY 4 ® @
1
- A ) ax 1]
AN —
N \ AN APPLICATION
N He— DETERMINES
- N END OF CURVE
=
L] ‘
05 2 3 4 05 7 0 2 2 3 4 5 7 0 < 8 8 8 B 8 2 3 4 5 71 10

CURRENT IN MULTIPLES OF PLUG RATING (in)

700

200

100

20

=

PO

v o N ™

03

.07
06
05

.04

01

11

SONO033S NI IWIL



12
6.3 Ground Fault Protection Time-Current Curve SC4279-87

DIGITRIP RMS 500/600/700/800

Typical Time-Current Characteristic Curve (G)
for Type DS Circuit Breakers
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Low-Voltage

Power Circuit Breakers
and Cell ‘Parts
Types,DS.and DSL

This publication covers the following
breakers.

Breaker
Type Frame Size Amperes
DS-206 800
DSL-206 800
DS-206S 800
DS-416 1600
DSL-416 1600
DS-416S 1600
DS-420 2000
DS-632 3200
DS-840 4000
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Parts Identification

Renewal Parts Data 33-790-1F is supplementary informa-
tion to Instruction Book 33-790-1F, Instructions for Low
Voltage Power Circuit Breakers Types DS and DSL. The
illustrations in this Renewal Parts Data show parts and
sub-assemblies which are identified by name and style
number in the associated tabulations. Additional informa-
tion and illustrations are shown in the figures in

[.B. 33-790-1E. which show many sub-assemblies and
detail parts in order to illustrate their function and
location in the assembly. Some of the detail parts shown
in the instruction book are recommended only as part

of a sub-assembly to facilitate their replacement or instal-
lation in the field. The availability of parts and subassem-
blies is indicated by style number in the following data.

If the item in question cannot be identified by style
number, refer to the Figure number, name and item num-
ber as shown in this RPD (or I.B. 33-790-1F) along with
the breaker type and its shop order number or style num-
ber as shown on the nameplate on the front cover of the
circuit breaker.

The above nameplate information will also be required
when adding components, which are not direct replace-
ments. to a circuit breaker.

It is not recommended that any field modification
be attempted to change type DS manually operated
breaker to an electrically operated breaker or any DS
breaker to a DSL type.

RECOMMENDED SPARE PARTS

Spare parts recommended for stocking are indicated in
the following data by the symbol ®. An adequate stock
of spare parts will help minimize emergency situations
and can substantially reduce production down time.

The amount of investment to be made in spare parts

stock can be dependent on a number of individual factérs.

The items recommended and the quantities gpecified
below are intended as a guide.

For I to 5 Breakers— Items marked ® in sufficient
quantity for one breaker.

For 6 1o 10 Breakers—Items marked,® in sufficient
quantity for two breakers.

Over 10 Breakers—One spargcomplete breaker. plus
recommended spare parts fOr onéybreaker.

ORDERING INFORMATION

1. Name item andigive'itg style number. Specify quantity
desired.

2. State methodwef shipment desired.

3. Send all'ordersior correspondence to nearest
Westinghouse,Sales Office.

PRICING, INEORMATION

All of the style numbers in this Renewal Parts Data book
are|listedin Price and Entry Guide 120 and Electronic
AMS.

AMPTECTOR TRIP

AMPTECTOR TRIP TEST
TERMINAL ACCESS
(SHOWN WITH COVER
IN PLACE)

SHUTTER

DRAWOUT UNIT .
POSITION INDICATOR

PADLOCK PLATE

TRIP PLATE

Soueg
Dueharped

SPRING@HARGE
INDICATOR

Eig.1 View Showing Controls on the Panel

FRONT COVER

NAMEPLATE

EMERGENCY
CHARGING
HANDLE

OPEN-CLOSE
INDICATOR

CLOSE BAR

P,



Items Common to All Breaker Types

AUXILIARY SWITCHES—FIGURE 28

Refer to Fig. 28 for available auxiliary switches for all
breakers except those wired per diagrams figures 10D,
10E, 10F, and 10G, and thosc equipped with mechanical
interlocks.

SECONDARY DISCONNECTING CONTACTS—
FIGURE NO. 3

To replace an existing contact block, or adding a block
to a breaker with an existing mounting frame, order
S# 591C498G06.

When ordering or replacing a top existing disconnect-
ing contact cover, order S# 503B569HOI.

Breakers originally supplied without secondary contacts
will require a mounting frame to add a contact block,
(sce Fig. 3). Order S# 591C498G07 which includes an 8
point block and mounting frame. For cell mounted sec-
ondary contacts (see Fig. 34), order S# 590C808GO1.
which includes an 8 point block, mounting and hardware.

TYPE DS CIRCUIT BREAKER FASTENER KIT

S# 3586A86GO01 kit includes an assortment of retaining
rings, truarc rings, “"E™" rings, and **X’" washers in a
plastic bag. Recommended spares:

one (1) kit for one (1) breaker, two (2) for 2 to 5 breaks
ers, threc (3) for 6 to 20 breakers, and four (dgfortoyer
20 breakers.

STANDARD HARDWARE

Standard hardware such as bolts. nuts, washegs, €tc. are
not listed in this data. Such items should begpurchased
locally. Note: Bolts holding copper detailg together in the
pole unit, and bolts holding leverin& in cranks should

be SAE Grade 5.

BREAKER LIFTING YOKE

Breaker Type StyleNo. -

B Hooks Spreader Bar
DS-206. DSL-206  ( 802B331GO! 9561D78G0I
DS-416, DSL-416 802B331G01 9561D78G01
DS-420 802B331G01 9561D78G01
DS-632 802B331G01 9561D78G0!
DS-840 802B331GO01 9561D78G02
BREAKER#ARONT COVER
Breaker Type 4 ] Style No.
All DS except'DS-632 and DS-840 S567F498HO1
DS-632 567F499H01
DS-840 567F503HO01
All DSL except DSL-632 and DSL-840 567F498H02

BREAKER ROLLERS (4 REQUIRED PER BREAKER)

S#503B565H01
Note: Order Fastener Kit when ordering rollers.

VIDEO MAINTENANCE TAPES

. DS breaker maintenance and inspection tapes.
VHS or Beta or 8mm VHS - 8187A14HO0!
Playing Time: 28 mins. Beta — 8187A14H02
8mm — 8187A14HO03

LEFT LEVERING AMPTECTOR SHUTTER EMERGENCY
INSIDE DEVICE  TRIP TEST  (DEPRESSEDf [ CHARGING
WIRING

GUIDE SHAFT TERMINALS HANDLE

AUXILIARY
SWITCH

TRIP
PLATE

SHUNT
TRIP

SPRING CHARGE
MOTOR—POWER
OPERATED
BREAKERS
ONLY

OPENING
TRIP SPRING
ACTUATOR

Fig. 2 DS 416 Breaker with Front Panel Removed

SECONDARY SECONDARY LEFT

SECONDARY

CONTACT DISCONNECTING DISCONNECTING ooIDE
MOUNTING CONTACT COVER CONTACTS GUIDE
FRAME o

M
i ROLLER

[ {4 PER LEVERING
MAIN BREAKER) DEVICE ARM
DISCONNECTING (CONNECTED
SENSORS CONTACTS POSITION)

Fig. 3 Rear View Showing Levering Device Arm in
CONNECT Position

2. Calibration and testing of Amptector overcurrent pro-
tection system. (VHS or Beta or 8mm)
Playing Time: 31 mins.

VHS - 8187A14H04
Beta — 8187A14H0S
8mm — 8187A14H06




Type DS-206, DSL-206 and DS-206S Pole Unit

(@) STATIONARY ARCING

(D MOLDED BASE
CONTACTS

@ UPPER
STUD ASSEMBLY

(5 ARCING CONTACT
SPRING

(@ MAIN CONTACT
SPRING

(&) STATIONARY MAIN
CONTACT FINGERS

MOVING

ARCING CONTACTS

(® MOVING MAIN

CONTACTS
HOLES FOR
(3 LOWER INSULATING LINK PIN
STUD ASSEMBLY {PINS NOT SHOWN)
Flg. 4 . ) e INSULATING
Type DS-206 Pole Unit Assembly— Front View LINK
DS-206 DSL-206 ® DS-206S ®
No. No. No.
Req. Req. Req.
Fig. | Item|pPer Per Per
Description No. |‘Ne. Bkr. | Style Number | Bkr. | Style Number | Bkr. | Style Number
Three Pole Unit Assembly Complete 4 — 1 140D152G05 1 140D152G07 3 9145D41G02
Following are included in Three Pole
Unit Assembly:
Molded Base 4 1 1 140D150H01 1 140D150HO1 3 553F204HO01
Upper Stud Assembly 4 2 3 591C653GO1 3 591C653G03 3 592C928G01
Lower Stud Assembly a4 3 3 591C652G01 3 591C652G03 3 592C927G01
Following are included in Upper
Stud Assembly:
Stationary Arcing Contact-4R.H. 4 4 3® 682C829G01 3® 682C829G01 3 ® | 682C829G01
Stationary Arcing Contact— L .H{ 4 4 3® 682C829G02 3® 682C829G02 3 ® | 682C829G02
Stationary Arcing ContactiSpring 4 5 6® 503B027H01 6 ® | 503B8027HO01 6 ® | 503B027H01
Stationary Main Contact Finger 4 6 6 ® 809A263G01 6 ® 809A263G01 12 ® | 809A263G01
Stationary Main Contact Spring 4 7 3® 503B027H08 3® 503B8027H08 6 ® | 503B027H08
Following are included in Lower
Stud Assembly:
Moving Arcing‘€ontact 4 8 3® 682C828G01 3® 682C828G01 3 ® | 682C828G01
Moving Maint€entact 4 9 6 ® 591C651G01 6® 591C651G01 12 ® | 591C651G01
Insulating, Link Assembly 4 10 3 788A588G01 3 788A588G01 3 788A588G03
Pin for Insulation’Links@
Center, Pole 4 — 1 666A347H17 1 666A347H17 1 666A347H17
Left and*Right Pole 4 — 2 3755A23H01 2 3755A23H01 2 3755A23H01
Main Disconnecting ContactAssemny© 3 — 6 591C655G02 6 591C655G02 6 591C655G03
Compartment Trip Lever 7 — 1 8295A03G01 1 8295A03G01 1 8295A03G01

® Recommended Spare—See page 2.
is similar to the DS-416 with the upper and lower stud assemblies
mounted on a separate molded base for each pole rather than a common
base for the three poles

O'Seerpage 16 figure 32 for illustration of
the DSL-206.

@ 'he DS-206S pole unit is not illustrated. The DS-206S pole unit assembly @ Not included in pole unit assembly.
@ X washers for pin installation listed on
page 3 under DS Circuit Breaker
Fastener Kit

e



Type DS-416, DSL-416 , DS-416S and DS-420 Pole Unit

DS-416 Pole Unit is tllustrated. DS-416S and DS-420 Pole Unit Assemblies are similar

®
STATIONARY
(® ARCING CONTACT ARCING @ MOVING ARCING
SPRING CONTACTS CONTACT
(1) MOLDED BASE
@
@ UPPER STUD MOVING MAIN
ASSEMBLY CONTACT
(® STATIONARY
MAIN CONTACT
FINGERS
® LOWER sTUD @
ASSEMBLY
INSULATING
LINK
HOLE FOR INSULATING
LINK PIN ANOT SHOWN)
Fig. 5 Fig. 6
Type DS-416 Pole Unit Assembly — Front Miew Type DS-416 Pole Unit Assembly— Rear View
DS-416 DSL-416~ DS-416Sand DS-420
No. No. No.
Req. Req. Req.
Fig.{| Item | Per Per Per
Description No.[*‘No. Bkr. | Style Number | Bkr. | Style Number | Bkr. |Style Number
Single Pole Unit Assembly Complete 5-6 — 3 151D064G01 3 151D065G01 3 151D065G02
Following are included in Single
Pole Unit Assembly:
Molded Base 5 1 3 553F204H01 3 553F204H01 3 553F204H01
Upper Stud Assembly -Stat. 5 2 3 591C750G02 3® 139D635G01 3 ® | 139D635G02
Lower Stud Assembly —-Moving 5 3 3 126D298G06 3 139D633G04 3 ® [ 139D633G05
Following are included in Upper
Stud Assembly:
Stationary Arcing/Contacgt—R H. 5 4 3 ® | 682C829G01 3® 682C829G01 3 ® | 682C829G01
Stationary Afeging 'Cantact—L.H. 5 4 3 ® | 682C829G02 3® 682C829G02 3 ® | 682C829G02
StationarysArcing, CofAtact Spring 5 5 6 ® | 503B027H01 6 ® 503B027H01 6 ® | 503B027HO1
Stationary Main Centact Finger 5 6 24 ® | 809A263G01 36 (2)2| 809A263G01 36 @ | 809A263G01
Statiopary Main Contact Spring— 12 ® | 503B027H05 12 (2)3| 503B027H05 12 @ [ 503B027H05
Outer
Stationary‘MainfContact Spring— — 12 (2)2| 503B027H10 |12 @ | 503B027H10
Inner
Following are included in Lower
Stud Assembly:
Moving Arcing Contact 6 1 3 ® | 682C827G01 3® 682C827G01 3 ® | 682C827G01
Moving Main Contact 6 2 3 ® | 665A321G01 3@ 795A769G01 3 ® | 795A769G01
lnsulating Link Assembly 5 7 3 436B450G02 3 436B450G02 3 436B450G02
Pin for Insulation Links®@
Center Pole 4 — 1 666A347H17 1 666A347H17 1 666A347H17
Left and Right Pole 4 — 2 3755A23H01 2 3755A23H01 2 3755A23H01
Main Disconnecting Contact Assembly®| 3 — 6 682C347G01 6 682C347G01 6 590C804G01
Compartment Trip Lever 7 — 1 8295A03G01 1 8295A03G01 1 8295A03G01

® Recommended Spare - See page 2.

@ Seepage 16 figure 33 forillustration of the DSL--416.
@ Assembly of the stationary main contact fingers and inner and outer

springs is difficult. The Upper Stud Assembly is recommended for the
DSL-416. DS-416S and DS-420).

& Changing the moving main contact is complicated because of a drilting
and pinning operation. The Lower Stud Assembly is recommended for
the DS-416S and DS-420.
& X wavhers tor pin installation listed on page 3 under DS Circuit Breaker Fastener Kit.

& Not included in pole unit assembly




EMERGENCY
CHARGING
HANDLE
COMPARTMENT  p oo o o
TRIP LEVER SPRING CHARGE
ASSEMBLY

Fig. 7 DS-632 Breaker with Front Panel Removed

@

© ‘ o . STATIONARY
ARCING ’ ¢ e
CONTACT P | CONTACTS
SPRING

MQVING

ABCING
@ | . &contacT
UPPER D o
STUD 0 STATIONARY
ASSEMBLY gIANIé\IE%(;NTAcT
LOWER
STUD
ASSEMBLY @

. INSULATING

O LINK
MOLDED
BASE

HOLE FOR INSULATING
LINK PIN (NOT SHOWN)

Eigd{8 Twpe DS-632 Pole Unit Assembly— Front View

ANTIPUMP
RELAY

OPENING <
OVERCURRENT SPRING
TRIP
SWITCH

Kig.: 10 . DS-840 Breaker with Front Panel Removed

®

ARCING

CONTACT

SPRING @

N —liBtreeesemmee—x STATIONARY
© ’ ARCING
STATIONARY CONTACTS
MAIN CONTACT
FINGERS ®
@ ® — voune
UPPER STUD . ARCING
ASSEMBLY # - CONTACT
®
MOLDED BASE —— ®

INSULATING
LINK

HOLE FOR INSULATING

@ LOWER STUD LINKPIN (NOT SHOWN)

ASSEMBLY

Fig. 11 Type DS-840 Pole Unit Assembly— Front View




Type DS-632 Pole Unit

Number
Figure Item Required
Description Number No. Per Bkr. Style Number
Single Pole Unit Assembly 8-9 — 3 567F962G01
Complete
® Following are included in
Single Pole Unit Assembly:
MOVING memeeeey
ARCING Molded Base 8 1 3 553F205H01
CONTACT Upper Stud Assembly 8 2 3® 126D299G02
Lower Stud Assembly 8 3 3® 140D091G05
@ Following are included in
MOVING MAIN Upper Stud Assembly:
CONTACTS Stationary Arcing 8 4 3® 682C829G01
Contact—R H.
Stationary Arcing 8 4 3® 682C829G02
Contact—L.H.
Stationary Arcing 8 5 6 ® 503B027H01
Contact Spring
Stationary Main Contact 8 6 72 © 809A263G01
Finger
Stationary Main Contact 24 © 503B027H05
Spring—Outer
Stationary Main Contact 24 © 503B027H10
Spring—Inner
Following are includeddn
Lower Stud Assembly:
Moving Arcing Contact 9 1 3® 682C826G01
Moving Main Contact 9 2 3® 794A105G01
Insulating Link A§sembly 8 7 3 680C792G03
Pin for Insulatiopglinksi& 8, 11 — 3 666A347H07
Fig. 9 Tipe DS-632 Pole Unit I\Allsaslgnli)tl)ls;:o@nnectmg €Contact 3 6 682C347G02
Assenlb[)vaear V[ew Compartment TFID Lever 7 — 1 8295A03G01
Type DS:840 Pole Unit
Number
Figure Item Required
Description Number No. Per Bkr. Style Number
Single Pole Unit Assembly 11-12 — 3 567F991G03
Complete
Following are included in
Single Pole Unit Assembly:
Molded Base 1 1 3 567F501G01
Upper Stud Assembly 11 2 3® 140D779G01
MOV ING s Lower Stud Assembly 11 3 3® 140D778G01
MAIN Following are included in
CONTACT Upper Stud Assembly:
Stationary Arcing 11 4 3® 682C825G01
Contact—R.H.
Stationary Arcing 11 4 3® 682C825G02
Contact—L.H.
Stationary Arcing Contact 11 5 6 ® 503B027H01
Spring
Stationary Main Contact 11 6 72 @ 809A263G01
Finger
Stationary Main Contact 24 © 503B027H05
Spring—Outer
Stationary Main Contact 24 © 503B027H10
Spring—Inner
Following are included in
Lower Stud Assembly:
Moving Arcing Contact 11 7 3® 588C735G01
Moving Main Contact 12 — 3@ 794A105GO01
Insulating Link Assembly 11 8 3 680C792G04
. Pin for Insulation Links 8, 1@ — 3 666A347H07
Fig. 12 Type DS-840 Pole Unit Main Disconnecting Contact 3 — 12 591C100G01
Assembly— Rear View Assembly®
Compartment Trip Lever 10 — 1 8295A15G01
B Recommended Spare —See page 2. ® Assembly of the moving main contact is difficult. - @ X washers for pin installation page 3

® Assembly of the stationary main contact fingers and inner and outer springs
is difficult. The Upper Stud Assembly is recommended.

@ Not included with pole unit assembly.

I'he Lower Stud Assembly is recommended.

under DS Circuit Breaker Fastener Kit




Arc Chutes and Barriers

BARRIERS

3 ARC
CHUTES

3 OF THE 4
INSULATING

.25-20 ARC CHUTE
SCREW

Fig. 13 Breaker with Barrier Removed to Show Mounting
of Arc Chutes

Fig. 14 DS-206 Are Chute

Fig. 15 DS-206S, DS-416
DS-416S, DS-420

>

Fig. 16¢DS-032 Arc Chute

Fig. 17 DS-840 Arc Chute

Arc Chute
Assembled Arc Chute and Removable Insulating Barriers —
Mounting Serew Fig. 13
Outer Inner
Number Number Number

Breaker Figure Required Required Required
Type Number Per Breaker Style Number Per Breaker Style Number Per Breaker Style Number
DS-206 14 3 449D508G01 2 349A578H01 2 788A586H01
DSL-206
DS-206S
DS-416
DSL-416 15 3 151D018G01 2 349A578H01 2 349A578H01
DS-416S
DS-420
DS*632 16 3 151D018G02 2 436B108HO02 2 436B108HO1
DS=840 17 3 140D164GO01 2 803A735H01 2 803A735H01




Levering Mechanism

ELASTIC
STOP NUT

TRAVELING

STOP NUT

RETAINING

Fig. 18 Levering Mechanism

CRANK ARM WITH ROLLER

CLAMP

LEVERING MECHANISM ASSEMBLY

SPECIAL BOLT

Levering'MechaniSm — rig. 18

All Type DS/DSL

(Not Shown)

:gg‘tﬁfgd except DS-840 DS-840

Description per Breaker Style Number Style Number
Levering Mechanism Assembly 1 449D224G04 449D224G05
Following are included in Assembly:

Traveling Stop Nut 1 791A674H01 791A674H01

Retaining Clamp 1 791A679H01 791A679H01
Following are not included in
Assembly:
Crank Arm with Roller 2 786A586G01 567F993G02
Special Bolt 2® 792A024H01 792A024H01D
Elastic Stop Nut 20 70220ERN18 70220ERN18@ (5116-18)
Lever-in Crank Handle 1 436B696G01 436B696G01

@ For DS-840 four are required per breaker.
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Mechanism and Related Parts

Spring Charge)

MECHANISM
FRAME

MAIN DRIVE
LINK

R.H.SPRING
CRANK ARM

Fig. 19 Front View of Mechanism (Manual

O]
OSCILLATOR
ASSEMBLY

@ EMERGENCY CHARGE DEVICE

Fig. 20 Front View,of Mechanism (Power-Operated
Spring'€ hgrge)

All DS/DSL except DS-632 and DS-840

Power Operated

Manual Operated

Number
Required Fig. Item Fig. Item
Description per Breaker No. No. Style Number No. No. Style Number
Mechanism Assembly 1 20 = 567F759G02 19 — 567F759GO01
(Without Closing Spring)
Following are included
in Mechanism Assembly:
Main Drive Link Ass'y. 1 21 1-2 437B146G03 21 1-2 437B146G03
(With Roller)
Oscillator Ass'y. 1 20 1 436B923G01 *
Oscillator Reset 1 = — ® 503B601H11 *
Spring (Not lllustrated)
Emergency Charge Device 1 20 2 436B925G01 "
Trip Latch 1 22 1 3755A19G01 22 1 3755A19G01
Lever (for motor cut- 1 22 2 791A516HO01 22 2 791A516H01
off switch)
Trip Latch Reset Spring 1 22 3 ® 795A077HO1 22 3 ® 795A077H01
Following are not included
in Mechanism Assembly:
Manual Charge Ass'y. 1 : 23 8 591C385G01
(Without Handle)
Manual Charge Handle 1 v 23 9 349A669G01
Emergency Charge Handle 1 2 — 349A669G03 "
Trip Shaft 1 23 2 349A613G01 23 2 349A613G01
Trip Shaft Lever 1 23 3 437B381H01 23 3 437B381H01
Trip Shaft Return Spring 4 23 4 ® 436B621H05 23 4 ® 436B621H05
Opening Spring 1 2 — ® 503B601H04 2 — ® 503B601H04
Motor, incl. Crank & 1 23 10 ® See Page 12 *
Connectors
Closing SpringiAss 'y 2 21 3-4 21 34
DS-206 349A521G01 349A521G01
DS-206S
DS-416 791A671G02 791A671G02
DS-416S
RS20 791A671G01 791A671GO1

®,Re¢ommended Spare — See page 2.

*Not Required



Mechanism and Related Parts

11

0]

MAIN
DRIVE LINK

©)
CLOSING SPRING
ASSEMBLY

@ MAIN ROLLER

* (@) CLOSING SPRING
ASSEMBLY

Fig. 21 Rear of Power-Operated Mechanism

R H.CLOSE
SPRING

@ TRIP LATCH
RESET SPRING

@ TRIP LATCH

{2 MOTOR CUT-OFF
SWITCH LEVER

SPRING ANCHOR

Figy22 Rear View of Power-Operated Mechanism
(Left Close Spring Removed)

DS-632 and DS-840

Power Operated

Manual Operated

Number 0 ®
Required Fig. Item Fig. Item

Description per Breaker No. No. Style Number No. No. Style Number
Mechanism Assembly 1 20 — 567F759G04 19 — 567F759G07
(Without Closing Spring)
Following are included
in Mechanism Assembly:

Main Drive Link Ass’y. 1 21 1-2 437B146G04 21 1-2 437B146G04

(With Roller)

Oscillator Ass'y. 1 20 1 436B923G01 .

Oscillator Reset 1 — ® 503B601H11 "

Spring (Not lllustrated)

Emergency Charge Device 1 20 2 436B925G01 *

Trip Latch 1 22 1 3755A19G01 22 1 3755A19G01

Lever (for motor cut- 1 22 2 791A516H01 22 2 791A516H01

off switch)

Trip Latch Reset Spcing 1 22 3 ® 795A077HO1 22 3 ® 795A077HO1
Following are not included
in MechanismjAssembly:
Manual Chdrge Ass'y. 1 " 23 8 591C385G01
(WithoutgHandie)
ManualCharge Handle 1 * 23 9 349A669G01
EmergencyChargé Handle 1 7 — 349A669G03 *
Trip Shaft 1 23 2 349A613G01 23 2 349A613G01
Trip Shaft Lever 1 23 3 437B381H01 23 3 437B381H01
Trip Shaft Return Spring 4 23 4 ® 436B621H05 23 4 ® 436B621H05
Opening Spring 1@ 8 — ® 503B601H04 8 — ® 503B601H04
Motor, incl’ Crank & 1 23 10 ® See Page 12 -
Connectors
€losing Spring Ass'y. 2 21 3-4 791A671G03 21 3-4 791A671G03

® Recommended Spare — See page 2.

*NotRequired.

@ Figures 19 thru 22 illustrate mechanism for all DS/DSL breakers except DS-632 and DS-840).

DS$-632 and DS-840) mechanisms are similar.
® Two opening springs are required for DS-840.
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Mechanism and Related Parts

INSULATION MOUNTING COIL @ SPRING RELEASE

(D) SHUNT TRIP BRACKET

DEVICE

o

&

®
TRIP SHAFT
EVER

(@) TRIP SHAFT
RETURN
SPRING

Trip Details

@ MOTOR
CUT-OFF
SWITCH

MOVING
ARMATURE

CRANK AND
ROLLER

(@) TRIP SHAFT

e ANTIPUMP
s RELAY

4
ke

@ MANUAL CHARGE HANDLE b

Sprring Release Details

A

CONNECTORS

e ’,:/; Spring Charging Details.

B BT K

MANUAL CHARGE ASSEMBLY

Fig. 23 Trip. Spring Release. and Spring Charging Details

Shunt Trip® Spring Release®

Fig. No. 23 Item No. 1 Fig. No. 23 item No. 6

Complete Assembly Complete Assembly

®Anti-
Pump ®Motor

DS/DSL DS/DSL Relay Kit®

except except Fig. No. 23 Fig. No. 23
Voltage DS-840® DS-8400 Item No. 7 Item No. 10
24 DC 8295A06G01 — — —
32DC 8295A06G02 — — —
48 DC 8295A06G03 8295A04G01 140D930H03 449D431G03
125 DC 8295A06G04 8295A04G02 140D930H04 449D431G01
250 DC 8295A06G05 8295A04G03 140D930G05 449D431G02
120 60 HZ 8295A06G03 8295A04G04 140D930H01 449D431G01
240 60 HZ 8295A06G04 8295A04G05 140D930H02 449D431G02
For Use with 8295A06G04 — — —
Capacitor Trip

®Motor Cut-off Switch—4All breakers—Style 567F430G06 Fig. 23—Item 5. Includes Motor Cutoff Switch, Mounting Bracket and

Insulation.
® RecommendediSpare=-See page 2. ® For DS-840 usc corresponding groups of 3752A22.
@ Shunt Tripyand Spring Release complete assembly includes mounting hard- ® For DS-840 use corresponding groups of 3752A23.
ware andywire“léads for field replacement. When adding shunt trip or
spring reléase to manual breakers, an auxiliary switch, secondary contacts, @® Motor Kit includes crank and roller and connectors for field

and{possiblyrother components will be required. replacement.

Pl ™

i,



Type DS Circuit Breaker Automatic Tripping System

k4

{4
0‘mzI Dol s Overioad/ ™
w o

Pckug
2 8 Ratng

%

Ciot

instan!anegus
Short Dt
“ ¥ ———

o @ Amptector 1.4 Model | 516
Fig. 24

Amptector I-A Solid-State Trip

Amptector I-A can be supplied

13

in various combinations of four
independent continuously adjust- mpmodel

Style Number
—60 HZ

able overcurrent tripping U
functions: LIG

Long delay (L). Short delay (S). LS

Instantaneous (I), Ground (G) t;%
The following combinations LSl

6998D02GO01
6998D02GO2(1)
6998D02GO3
6998D02G 04 ()
6998D02G05 (1)
6998D02G06

are available:
LI. LIG. LS, LSG. LSI, LSIG

lonl! Delay s

X ¥ Rating

6 B Rating
Short Delay s
'

Piewp

8K Rating Secongs,

-
Instantaneous

Puckip
X 8 Rating
w»

" @ Amotector IFA Madei TR

Amptector II-A Solid-State Trip

Amptectordl-A can be supplied
in three models or combina-

tions of three independent con-
tinuously adjustable overcurrent

(1) For DS-6.32 andpDS-840 use Groups
(2,64, 65 and®2. 848§ respectively.

SE(Selective) —Long delay
and short delay

TR(Triple)—Long delay. short
delay and instantaneous

tripping functions: long delay.

Style Number
—60 HZ

short delay and instantaneous. Model

These models are: DU

DU(Dual— Long delay and SE
TR

instantaneous

6997D20G41
6997D20G42
6997D20G43

ACTUATOR '\
RESET SPRING =

PLUNGER

TRIP SHAFT
ADJUSTING SCREW

MAGNET ASSEMBLY

Fig. 26
Tvip Actuator

DIRECT TRIP ACTUATOR FIGURE NO. 26
All type DS Brcakers use Style Number 6482C55G01
(with Black Magnet Ass’y).

Exception: If a breaker is equipped with an earlier
Amptector II Style 151D792G series or Amptector |
139D643G scries, the Amptector must also be changed in
addition to the actuator.

SENSORS
See Figure 3 for Typical Sensors

Refer to [.B. 33-790-1F, Table 4, for application
of sensors.

Sensor Sensor @
Rating Style
Amperes Number
50 436B080G01
100 151D995G01
150 151D995G15
200 151D995G02
300 151D995G03
400 151D995G04
600 151D995G06
800 151D995G08
1200 151D995G 12
1600 151D995G16
2000 151D0995G20
2400 151D995G24
3200 151D995G32
4000 588C734G01

@ These are replacements for sensors of S#794A170G scries.

NOTE:
On type DS-206/DSL-206 two (2) spacers
S#794A965H0! are required for each sensor.

NOTE:

For information on application and operation of the
automatic tripping system refer to Section 8 of
Instruction Book 33-790-1F.
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Optional Accessories

Fig. 27 Latch Check Switch—Siyle 140D161G0! Fig. 28 Awxiliary Switches—See page 3 for
identification of auxiliary switches.

NOTE:

Wiring additions should be consistent with breaker/stdn-
dard wiring practices. Wiring guides when required,sare
located on the left side of the breaker withfinsidehand
outside guides (Figs. 2 & 3). One guideqis alselocated at
the rear of the amptector and one between the right side
of the amptector and auxiliary switches:

For DS-206. DS-206S, 416, 416S and 420

Outside Guide S#437B242H01
Inside Guide S#3702A37G01
Rear Guide S#588C990HO1
Right of Amptectop S#436B111HOI

NEW AUXILIARY SWITCHES®
(FIELD ADDITIONS TO EXISTING DS BREAKERS)

1 AUX. SWITCH 697B536G01
2 AUX. SWITCHES 697B536G02
3 AUX. SWITCHES 697B536G03

*~Also order secondary contacts as regd
—For breaker — SY1CH98GO6
-tor compartment — S90C808GO|
=t existing breaker does not have secondary contacts. one mounting
bracket per breaker must be ordered 436B657G01

ADDITIONAL AUX. SWITCHES®
(ADDITIONS TO BKRS. WITH EXISTING AUX. SWS.)

2%° AUX. SWITCH 697B536G08

37 AUX. SWITCH 697B536G09

*~Also order secondary contacts as regd
—For breaker — S91C498G06
-For compartment — S90C808GO |

REPLACEMENT AUX. SWITCHES
(TO REPLACE EXISTING AUXILIARY SW. ONLY)

15T AUX. SWITCH 697B536G04
2% AUX. SWITCH 697B536G05
3% AUX. SWITCH 697B536G06

Cover S#302C225H13
Screw 70030ATJ5N

® Linkage Included.




Optional Accessories
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RESET ARM TRIP ARM
MAIN TRIP
MOVING : LEVER
CORE
PLUNGER
LATCH
: ROLLER
CORE
TORSION
SPRING

LATCH
RESET
ARM

Fig. 29 Undervoltage Trip Device

v

R T—- RESET COIL

LATCH LEVER

SWITCH LEVER

OVERCURRENT TRIP
INDICATOR SWITCH

Fig. 30 Overcurrent Trip Switch

UNDERVOLTAGE TRIP DEVICE—FIGURE'NO. 29

OVERCURRENT TRIP SWITCH—FIGURE NO. 30

For all type DS/DSL except DS-840 ®
Undervoltage- Undervoltage-
Instantaneous Time/ Delay Manual Reset
All DS/DSL AllDS/DSL 2 Contact 3 Contact 4 Contact
- 0 - @

Voltage Except DS-840'7, 1) Excépt DS-840 @ 3752A04GO01 | 3752A04G02 | 3752A04G03
120 60 HZ 3752A05G0¢ 3752A06G01 N
208 60 HZ 3752A05G02 3752A06G02 Electrical Reset
240 60 HZ 3752A06G03 3752A06G03 Voltage 2 Contact 3 Contact
480 60 HZ 3752A05G04 3752A06G04
48 DC 3752405G05 3752A06G05 48DC 3752A04G04 3752A04G09
125 DC 3752A05G06 3752A06G06 115 AC 3752A04G05 3752A04G10
250 DC 3752A05G07 3752A06G07 125 DC 3752A04G06 3752A04G11
@ For DS-840 use cogrespanding groups of 3752A25 230 AC 3752A04G07 3752A04G12
@ For DS-840 usgycorresponding groups of 3752A26 250DC 3752A04G08 3752A04G13

Special AlDS/DSL All DS/DSL
Voltage including DS-840 including DS-840
24 DC 3752A45G01 3752A46GO01
11550 HZ 3752A45G02 3752A46G02
208 50 HZ 3752A45G03 3752A46G03
230 50 HZ 3752A45G04 3752A46G04
3?2/50 HZ 3752A45G05 3752A46G05
480 50 HZ 3752A45G06 3752A46G06
NOTES:

Allstvles include mounting hardware and wire leads for field replacement.
When adding to existing breakers. secondary contacts will be required.

F'he undervoltage trip device is available as a complete assembly. The coil
only is not recommended as it is riveted into the assembly.

& For DS-84@ use corresponding groups of 3752A24.

All styles include mounting hardware and wire leads for field replacement.
When adding to existing breakers other components may be needed.

For replacement o f switches only order style 3752A04G 15 which consists o f two
switches, a switch bracket and rivets.

Overcurrent trip reset pushbutton and nameplate S#809A779G02.
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DSL-206 and DSL-416 Breakers

Parts for pole units, arc chutes, mechanisms, etc.

for DSL breakers are identified on preceding pages of this R.P.D.

BLOWN LIMITER
INDICATORS

FRONT
PANEL

LIMITER

Number DSLs206 and
Fig. [ Required DSL-416

Description No. per Breaker Style Number
Blown Limiter 32 1 140D777G01
Indicator Ass’y.
Isolating 33 1 591C755G01
Transformer
Ass’y. (includes
3 transformers)
Transformer 33 3 795A823H01
Only:

Fig. 33 DSL-416 Breaker — Side View

®, LIMITERS-FIGURES 31-32
Refer to [.B. 33-790-1E. Table 5. for application
ISOLATING of limiters.
TRANSEORMERS
Number

Breaker | Required Rating

Type per Breaker| Amps Style Number
3 150 140D316GO01
3 200 140D316G02
3 250 140D316G03
3 300 140D316G04
3 400 140D316G05

DSL-206 3 600 | 140D316G06
3 800 140D316G07
3 1200 140D316G10
3 1600 140D316G11
3 2000 140D316G12
3 800 151D932G01
3 1000 151D932G02
3 1200 151D932G03

DSL-416 3 1600 | 151D932G04
3 2000 | 151D932G05
3 2500 151D932G09
3 3000 | 151D932G10
3 2500 5980C01G01

DS-32000 3 3000 5980C01G02

DS32000, 3 4000 5980C01G03

DS40000 3 5000 5980C01G04

® Recommend 3 spare limiters of cach current rating.,
@ Secparate fuse trucks.




Feeder Circuit Instrumentation

circuits.

Fig. 33 Miniature Ammeter and Three

Phase Ammeter
Switch (arrow down)

MINIATURE AMMETERS

Scale Style Number
0-100A 7497A98H01
0-150A 7497A98H02
0-200A 7497A98H03
0-300A 7497A98H04
0-400A 7497A98H05
0-500A 7497A98H06
0-600A 7497A98H07
0-800A 7497A98H08
0-1000A 7497A98H09
0-1200A 7497A98H10
0-1500A 7497A98H)
0-1600A 7497A98H12
0-2000A 7497A98H13
0-2500A 7497A98H14
0-3000A 7497A98H15
0-4000A 7497A98H16

17

For feeder circuit instrumentation, 2% accuracy class
miniature ammeters and Type W-2 ammeter switches can
be mounted on the horizontal stationary panels adjacent
to the breaker compartment doors. The ammetegs and
switches are immediately associated with definite breaken

METERING CURRENT TRANSFORMERS

NQTE:
‘To betused™for metering and instrumentation only. Do not
useyfor relaying.

AMMETER SWITCHES

For fixed meter panel mounting.

W-2 Switch 2 CT's (Arrow Down)
W-2 Switch 2 CT's (Arrow Up)
W-2 Switch 3 CT's (Arrow Down)
W-2 Switch 3 CT's (Arrow Up)

Style No. 787A984G01
Style No. 787A984G02
Style No. 787A984G03
Style No. 787A984G04

Ammeter switche§ are JL listed. and are for end-of-
circuit application“@nly. Ammeter and switch mounting

plate, Style No. 6949D54'HO3.

Breaker Description Ratio Style Number
® RCT-1600 100/5 449D701G01
® RCT-1600 150/5 449D701G02
O] RCT-1600 200/5 449D701G03
O] RCT-1600 300/5 449D701G04
® RCT-1600 400/5 449D701G05
0} RCT-1600 600/5 449D701G06
® RCT-1600 800/5 449D701G07
® RCT-1600 1200/5 449D701G08
O] RCT-1600 1500/5 449D701G18
0} RCT-1600 1600/5 449D701G09
O] RCT-1600 2000/5 449D701G10
@ RCT-3200 2400/5 449D701G11
® RCT-1600 2500/5 449D701G19
® RCT-1600 3000/5 449D701G20
@) RCT-3200 3200/5 449D701G12
® RCT-4000 4000/5 151D026G01
© RCT-4000 5000/5 151D026G02
© RCT-4000 6000/5 151D026G03
@ RCT-3200 2500/5 449D701G14
@) RCT-3200 3000/5 449D701G15
@ RCT-3200 4000/5 449D701G13

@ Use with drawout breakers — DS-206. DS-206S. DS-416. DS-420. DSL-206.
or DSL-416.

@ Use with drawout breakers  DS-S32 or DS-632.

@ Use with drawout breaker — DS-840.
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Interference Interlocks

On original equipment, interference interlocks are sup-
plicd on breakers and in compartments wherc the com-
partments are of the same physical size, to insure that a
Type DS-206 brcaker cannot be inserted into a compart-
ment intended for a Type DS-416 or DS-420 breaker, and
a Type DS-416 or DS-420 brcaker cannot be inserted into
a compartment for a Type DS-206 breaker. It is impor-
tant that when equipping any blank breaker cell that
proper installation of the correct interference brackets be
followed.

When ordering complete parts for blank cells, interfer-
ence brackets will be included.

If additional brackets arc required they are available by
ordering the following style numbers.

Breaker Type Style Number

DS-206 436B677H01 (1) - 502B278H02 (1)
DS-206S 507B278H01 (2) - 502B278H02 (1)
DS-416 436B677H01 (1) - 502B278H02 (1)
DS-416S 502B278H01 (2) - 502B278H02 (1)
DS-420 502B278H01 (2) - 502B278H02 (1)
DSL-206 803A553H01 (1) - 502B278H02 (1)
DSL-416 803A553H01 (1) - 502B278H02 (1)

KEY INTERLOCKS

Key interlocks are operative only after breakers have been
withdrawn beyond the Disconnect Position. No modifica-
tion of the breaker is required and storage of breaker
within the cell is possible. The breaker can be removed
for use as a spare without disturbing the interlock.

Breaker Type Style Number
DS-206 and DSL-206 6953099 G0
DS-416 and DSL-416 6953D99G0Q1
DS-420 6953D99G01
DS-632 6953D99G02
DS-840 6953D99G03

BREAKER CELL PARTS - SEE TABLE 1

Where original switchgear lineupsiwere supplied with
blank compartments complete cellyparts can be ordered.
The styles listed include thedfollowing items.

Breaker mounting pan with ground pad
Breaker extensions rails

Breaker door with handle/hinge/trip button
Floor mounted trip intérlock mechanism
Current transf@rmer mounting plate

Line side Stabs*

Load sidegrunbacks and supports*®
Necessagy gas and arc shields

#Stydesplisted are for switchgear manufactured with shop order number
serigs 24Y and 27Y . Switchgear identified by shop orders
Other thun 24Y and 27Y. refer to St. Louis DED.

CELL MOUNTED
STATIONARY SECONDARX
CONTACTS. (8 POINT)

CELL INTERFERENCE
INTERLOCK

|

Fig. 34\ [nterference Bracket (set-up shown for a
D§-416 breaker)

OPTIONAL ITEMS:

Secondary Contacts
Compartment Switch (6P or 12P)
Heater

Current Transformers

Seismic Positioner

Ammeter

Pushbuttons and Lights

Key Interlock

It is most important that the correct style be selected
after careful consideration of the following:

1. Cell location to be outfitted.

2. The riser material, copper or aluminum.

3. The bus compartment depth, 10 or 15 inches.

. The breaker compartment depth, 27 or 35 inches.

PN

Refer to Fig. 34 for a typical equipped cell.

Insulation boots for live side stabs —
All DS breakers except DS-632 and DS-840
S#140D294H02 - 6 reqd. per compt.
DS-632 breaker (2 required per pole)
S#140D768HO0! — 3 cach
S#140D769HOI — 3 each reqd. per compt.
There are no boots available for DS-840 breakers.



TABLE NO. 1 - BREAKER CELL PARTS

N
&

Bus Front

Breaker Cell Compt. Compt

Type Location Riser Depth Depth umber
DS-206 A Alum. 10 27 9118D97G01
DS-206 B,C.D Alum. 10 27 9118D97G02
DS-206 A Alum. 15 27 199118D97G04
DS-206 B,C.D Alum. 15 27 9118D97G05
DS-206 A Cu. 10 27 9118D97G07
DS-206 B,C.D Cu. 10 2 9118D97G08
DS-206 A Cu. 15 27 9118D97G10
DS-206 B,C.D Cu. 15 9118D97G11
DSL-206 A Alum. 10 9118D97G13
DSL-206 B,C.D Alum. 10 35 9118D97G14
DSL-206 A Alum. 15 9118D97G16
DSL-206 B,C.D Alum. 15 9118D97G17
DSL-206 A Cu. 10 9118D97G19
DSL-206 B,C.D Cu. 10 35 9118D97G20
DSL-206 A Cu. 15 35 9118D97G22
DSL-206 B,C.D Cu. 15 35 9118D97G23
DS-206 A Alum 1 35 9118D97G25
DS-206 B,C.D Alum 35 9118D97G26
DS-206 A Alum 15 35 9118D97G28
DS-206 B,C.D Alum 5 35 9118D97G29
DS-206 A Cu. 35 9118D97G31
DS-206 B,C.D Cu. 35 9118D97G32
DS-206 A Cu. 5 35 9118D97G34
DS-206 B,C,D Cu. 35 9118D97G35
DS-416 A Alum 10 27 9118D97G37
DS-416 B,C.D Alum 10 27 9118D97G38
DS-416 A Alun 15 27 9118D97G40
DS-416 B,C.D 15 27 9118D97G41
DS-416 A 10 27 9118D97G43
DS-416 B,C,D 10 27 9118D97G44
DS-416 A 15 27 9118D97G46
DS-416 B,C,D 15 27 9118D97G47
DSL-416 A 10 35 9118D97G49
DSL-416 B,C.D 10 35 9118D97G50
DSL-416 A A 15 35 9118D97G52
DSL-416 B,C.D r'S Alum 15 35 9118D97G53
DSL-416 A Cu. 10 35 9118D97G55
DSL-416 B,C.D \ Cu. 10 35 9118D97G56
DSL-416 A Cu. 15 35 9118D97G58
DSL-416 B,C Cu. 15 35 9118D97G59
DS-416 Alum 10 35 9118D97G61
DS-416 Cc,D Alum 10 35 9118D97G62
DS-416 Alum 15 35 9118D97G64
DS-416 Alum 15 35 9118D97G65
DS-416 Cu. 10 35 9118D97G67
DS-416 Cu. 10 35 9118D97G68
DS-416 Cu. 15 35 9118D97G70
DS-416 Cu. 15 35 9118D97G71
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Replacement Heaters

(Thesc arc direct replacements for E. Pgh. S# 3614A50

Serics)
Watts Volts Style
Number

250 125 7497A69H01

250 250 7497A69H02

375 125 7497A69H03

375 250 7497A69H04
95 125 7497A69H04

100 250 7497A69H05

Westinghouse Electric Corporation

istribution and Control Business Unit

sburgh, PA 15220

Printed in U.S. AL



Circuit Breaker Automatic Tripping System
Using Digitrip RMS Trip Units Used with
Types DS and DSL Low Voltage Power
Circuit Breakers

Supplement A to
1.B433-790=1F

Table of Contents Page 1.1 Amptector Trip Units
1.0 Supplementary Information.................... 1 Amptector Trip Units are AC devices that employ peak current
1.1 Amptector Trip Units . ...............ooont. 1 sensing principles utilizing discreet electronic components and
20 Digitrip RMS Trip Units.............coovvvennt 1 conventional printed circuit boardytechnology. The primary
30 RatingPlugs ..........ccooiiiiiiiiiiiii 2 function of these devices is to analyze the secondary current
4.0 Digitrip RMS Model Considerations ............ 3 signals received from thelgircuit breaker current sensors and
41 DigitripRMS 500 .........ciiiiiiii 3 to initiate tripping signals toithe circuit breaker trip actuator
4.2 DigitipRMS 600............cviiiiiiia 3 when pre-determined “current levels and time/delay settings
43 DigitipRMS 700. ... 4 are reached.
44 DigitripRMS 800...........ccvviiiiiiiia 4
5.0 Principle of Operation ......................... 5 Amptector Trip Units may be equipped with up to five phase
51  General........cooviiiiiiiiiiiiii s 5 and two grotindfaulttime-current settings. The exact selection
5.2 Digitrip RMS Trip Assembly.................... 6 of these functionaly adjustable settings is optional so as to
5.3  ACtUAtOr .. ... et 7 satisfy the protection needs of any specific installation.
5.4 Ground Fault Protection ....................... 7
5.5 Current SENSOrS........ccvvviieiinnnnnenennnn. 8 QOptionalyresettable pop-up indicators are available to provide
6.0 Time-CurrentCurves .......................... 9 amode,ofitrip indication for ground fault, overload and short
7.0 References..........ccoiiiiiiiiiiiiii i 9 circuit trip operations.
7.1  Type DS Low-Voltage AC Power Circuit
Breakers.......... ... o i 9 AllFAmptector Trip Units which do not have adjustable instan-
7.2 Digitrip RMS Trip Assemblies.................. 9 taneous trip elements are provided with a making current release
7.3 Miscellaneous.............ccooiiiiiininnin... 9 which is referred to as a discriminator.
The Amptector is completely self-contained requiring no sup-
—_— plementary control power for operation of its basic protection
WARNING function.
DO NOTATTEMPT TO INSTALL OR PERFORMMAIN- The continuogs current rating of the circuit bre'aker emplgying
TENANCE ON EQUIPMENTWHILE IT IS ENERGIZED. Amptector Trip Units is detgrmmed py the rating of the inter-
DEATH OR SEVERE PERSONAL INJURY GAN RESULT changeable current sensors |.nstalled in the circuit t.)l_'eaker. Sev-
FROM CONTACT WITH ENERGIZED EQUIPMENT. eral sensor ratings are available to satisfy specific needs of
ALWAYS VERIFY THAT NO VOLTAGEyIS PRESENT any given installation.
BEFORE PROCEEDING WITH THE TASK, AND sl . .
ALWAYS FOLLOW GENERALLY ACGEPTED SAFETY 2.0 Digitrip RMS Trip Units
PROCEDURES. THE WESTINGHOUSE“ELECTRIC . . e o ;
CORPORATION IS NOT LIABLE FORMHE MISAPPLI- Th.IS instruction bpo!( specnflc.ally covers the application of Dig-
CATION OR MISINSTALLATION.OF ITS PRODUCTS. itrip RMS Trip Units installed in Types DS and DSL Low-Voltage

Power Circuit Breakers as illustrated in Fig. 1.

The user is cautioned to observe alhrecommendations, warn-
ings and cautions relating ta the safety of personnel and equip-
ment, as well as all general\and local health and safety laws,
codes, and procedures,

Digitrip RMS 500
The recommendations,and information contained herein are Trip Unit
based on Westinghouseexperience and judgement, but should
not be considered to be, all-inclusive or covering every appli- Terminal Access
cation or cifcumstance which may arise. If any questions arise, for Field Test
contact Westinghousé’Electric Corporation for further infor- }r-';??(i/t\mptecwf
mation or instructions.

1.0 Supplementary Information 'S?J;”g
The instructions contained in this book supplement the instruc-
tions for Low-Voltage AC Power Circuit Breakers, Type DS and
DSL"covered in |.B. 33-790-1F.

Section 8 of the above book covers the circuit breaker auto-
matic tripping system using Amptector solid-state trip units. Fig. 1 View of DS Circuit Breaker with Digitrip RMS 500 Trip
Unit Installed

Effective June, 1989 Supersedes Supplement to |.B. 33-790-1F dated May, 1988
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Fig. 2 View of the Four Basic Models of the Digitrip RMS Trip Unit

Digitrip RMS Trip Units are AC devices that employ micro-,
processor based type technology that provides true RMS cur-
rent sensing means for proper correlation with thermal
characteristics of conductors and equipment. The primary
function of the Digitrip RMS Trip Unit is circuit protection,
which is achieved by analyzing the secondary current signals
received from the circuit breaker current sensors and initiating
trip signals to the circuit breaker trip actuator when pre-deters
mined current levels and time delay settings are exeeeded.

In addition to the basic protection functionfall Digitrip RMS
Trip Unit models provide information and integralitest fun€tions.

The protection section of the Digitrip BMS“Tkip Unit can be
equipped with up to five phase and two,ground fault time
current adjustments. The short delay and ground fault pick-up
adjustments can be arranged for either flat or Ptresponse. The
exact selection of the available adjustmentsjis optional to sat-
isfy the protection needs of any specificinstallation.

LEDs are included to provide mode®f trip indication for ground
fault, overload and short circuit tripgoperations.

All Digitrip RMS Trip'Units hot equipped with an adjustable
instantaneous trip element (LS4anhd LSG) are provided with a
making current release Whichds referred to as a discriminator.
In addition, a high-level instantaneous override circuit is pro-
vided to insure rapid circuit clearing under abnormal fault cur-
rent conditions.

The continuous current rating of the circuit breaker employing
Digitrip RMS Tkip Units is determined by the rating of the
interchangeable rating plug installed in the trip unit.

DigitrippRMS “Trip Units are available in four basic models, as
illustrated, in Fig. 2. Separate instruction leaflets referenced in
Section 7.2 cover the features and functions of each model.

This instruction book is arranged to describe the unique fea-
tures‘of each type as they relate to their application in Types
DS and DSL Low-Voltage AC Power Circuit Breakers. Table 1
illustrates the available characteristics of each of the four trip
unit models.

The following circuit breaker accessories are available to pro-
vide supplementary protection, signaling and test functions:
(Refer to Section 8.7 of I.B. 33-790-1F for details)

1) Undervoltage Trip Device

2) Portable Test Kit - See CAUTION on page 3.
3) Latch Check Switch

4) Auxiliary Switches

Fig. 3 View of Interchangeable Rating Plugs for Use with
Digitrip RMS Trip Units



Field
Test

Terminat
Block

Disconnect
Plug for
Dielectric
Testing of
Circuit
Breaker

Potential
Transformer
Module
(700, 800
Models
Only)

Zone Interlock

Terminals

Auxiliary
Power
Module
Receptacle
Trip
Assembly
Enclosure

Relay/Power Module
(600, 700, 800
Models Only)

Rating Plug

Digitrip RMS
Trip Unit
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3.0 Rating Plugs

Rating Plugs, as illustrated in Fig. 3, determine the continuous
current rating of the circuit breaker. All protection functiof
settings on the face of the trip unit are expressed in per unit
multiples of the plug rating (Ip).

Available rating plugs are shown in Table 2. Pldgs must be
selected to match the desired continuous current rating of the
circuit breaker as well as the installed sensor rating and,the
system frequency, i.e., 50 or 60 Hz.

Rating plugs are equipped with a back-up batteryjas illdstrated
in Fig. 3, to maintain the mode of trip openation following a
circuit breaker tripping operation when externalicontrol power
is not available. The battery is a lofag-lifejlithium type, that is
replaceable from the front of the trip unit, wheéR'required, with-
out removing the rating plug. Replacementtypes and instruc-
tions are provided in the Digitrip RMS Trip Unit instruction
leaflets referred to in Section 7.20f thisybook.

Following a trip operation and with,no supplementary control
power available, such as would be required with a Power/Relay
module, the battery waouldymaintain the mode of trip LED for
approximately 60 hours.

If a rating plug,is removedgffom the trip unit while the circuit
breaker is closed, the*@ircuit breaker may trip. Therefore, the
rating plugmust Be securely tightened in the trip unit before
operating the, circuit breaker.

4.0 Digitrip RMS{Model Considerations

The trip unit contains a receptacle for use with an Auxiliary
Power Module (Cat. No. PRTAAPM). When this module is in
place.on thetripunitand connectedtoa 120 V. 50/60 Hz supply,
acircuit breaker with a Digitrip RMS Trip Unitassembly installed
canbe bench tested using the integral test panel. With the
circuit breaker in the closed position, it can be “tripped’’ when
thetest selector switch is in either the “6T" or ’"GFT"’ positions.

With the Auxiliary Power Module installed, the circuit breaker
can also be field tested using secondary currents provided by
an Amptector Trip Unit test kit as illustrated in
1.B. 33-79-790-1F under Section 8.7.6.

Unit and Asseciated Components Installed

CAUTION

ONLY AMPTECTOR TEST KIT STYLES 140D481GO02R,
140D481G02RR OR 140D481G03 SHOULD BE USED.
UNMODIFIED AMPTECTOR TEST KITS STYLES
140D481G01 AND 140D481G02 SHOULD NOT BE
USED TO TEST BREAKERS WITH DIGITRIP RMS TRIP
UNITS AS DAMAGE TO THE TRIP MAY OCCUR.

CAUTION

TESTING OF A CIRCUIT BREAKER IN THE CELL
“CONNECTED” POSITION BY EITHER THE INTE-
GRAL TEST PROVISIONS IN THE DIGITRIP RMS TRIP
UNIT OR BY THE SEPARATE AMPTECTOR TRIP UNIT
TEST KIT IS NOT RECOMMENDED.

THE TRIPPING OPERATION OF THE CIRCUIT BREAKER
WILL CAUSE DISRUPTION OF SERVICE AND POS-
SIBLY PERSONAL INJURY RESULTING FROM
UNNECESSARY SWITCHING OF CONNECTED
EQUIPMENT.

TESTING OF A CIRCUIT BREAKER SHOULD BE DONE
ONLY IN THE “TEST", "DISCONNECTED" OR
“REMOVE" CELL POSITIONS.

4.1 Digitrip RMS 500

The Digitrip RMS 500 Trip Assembly consists of a Digitrip RMS
500 Trip Unit described in I.L. 29-851, auxiliary current trans-
formers (3 or 4), a stab-in trip unit terminal block and a test
terminal block with test receptacles for external field testing
mounted in an enclosure as illustrated in Figs. 4 and 5.

4.2 Digitrip RMS 600

The Digitrip RMS 600 Trip Assembly consists of a Digitrip RMS
600 Trip Unit described in |.L. 29-852, auxiliary current trans-
formers (3 or 4), a stab-in trip unit terminal block, a test terminal
block with test receptacles for external field testing and a Power/
Relay Module mounted in an enclosure as illustrated in Figs.
4 and 5. The Digitrip RMS 600 Trip Unit is a Digitrip RMS 500
Trip Unit with the addition of a four-digit readout display, three
phase and one ground (when supplied) current pointer LEDs



Table 2 — Catalog Numbers of Available Rating Plugs

Table 3 - Ground Fault Current Pick-up Settings

Rated Sensor Catalog Catalog
Current Rating Number Number
(Amps Ip) (Amps) 60Hz 50Hz
100 200 PD6D02A010 PD5D02A010
200 PD6D02A020 PD5D02A020
200 300 PD6D03A020 PD5D03A020
250 PD6D03A025 PD5D03A025
300 PD6D03A030 PD5D03A030
200 400 PD6D04A020 PD5D04A020
250 PD6D04A025 PD5D04A025
300 PD6D04A030 PD5D04A030
400 PD6D04A040 PD5D04A040
300 600 PD6D06A030 PD5D06A030
400 PD6D06A040 PD5D06A040
600 PD6DOSA060 PD5D06A063®
400 800 PD6D08A040 PD5D08A040
600 PD6D08A060 PD5D08A063®
800 PD6D08A080 PD5D08A080
600 1200 PD6D12A060 PD5D12A063®
800 PD6D12A080 PD5D12A080
1000 PD6D12A100 PD5D12A100
1200 PD6D12A120 PD5D12A125®@
800 1600 PD6D16A080 PD5D16A080
1000 PD6D16A 100 PD5D16A 100
1200 PD6D16A120 PD5D16A125®@
1600 PD6D16A160 PD5D16A 160
1000 2000 PD6D20A100 PD5D20A 100
1200 PD6D20A120 PD5D20A125@
1600 PD6D20A 160 PD5D20A160
2000 PD6D20A200 PD5D20A200
1600 2400 PD6D24A160 PD5D24A160
2000 PD6D24A200 PD5D24A200
2400 PD6D24A240 PD5D24A240
1600 3200 PD6D32A160 PD5D32A160
2000 PD6D32A200 PD5D32A200
2400 PD6D32A240 PD5D32A240
3200 PD6D32A320 PD5D32A320
2000 4000 PD6D40A200 PD5D40A200
2400 PD6D40A240 PD5D40A240
3200 PD6D40A320 PD5D40A320
4000 PD6D40A400 PD5D40A400

® Actual Plug Rating 630 Amps
® Actual Plug Rating 1250 Amps

wide range of tripping characteristics as illustrated by thetime-
current curves appearing in Section 6 of this‘instructionbook.
Not only is the Digitrip RMS Trip Unit adjustablejbut the vari-
ety of sensors and rating plugs provide a wide rangelef current
ratings.

The automatic overload and short cigetiit tripping character-
istics for a specific circuit breaker are determined by the ratings
of the installed current sensors, rating)plugs, and the selected
functional protection settings. Spé€€ific setting instructions are
provided in the applicable trip (unit ifistruction leaflet refer-
enced in Section 7.2 of thisjinstruCtion book.

When the current exceeds the functional protection settings,
the Digitrip RMS Trip Unit§upplies a trip signal to the actuator.
Thus all tripping functions are performed by secondary control
circuitry, with no mechanical or direct magnetic action between
the primary current and the'mechanical tripping parts of the
breaker and with no external control power required.

5.2 Digitrip RMS Trip Assembly

The basic{Digitrip RMS Trip Assembly, as illustrated in Figs. 4
and 5, includes the following which could vary slightly depend-
ing upenthe,exact model of the Digitrip RMS Trip Unit installed:

1. Assembly Enclosure

2. Digitsip RMS Trip Unit

Installed Pick-up (Dial) Setting
Rating Amperes®
Plug
Amperes | A® | B® | C® | D® | E® F H K
(In)
100 25 30 35 40 50 60 75| 100
200 50 60 70 80 | 400 | @20 | J150 | 200
250 63 75 88 100 125 150, 188 | 250
300 75 90 | 105 [ 120 | 4160, | 80 | 225 | 300

400 100 120 140 | 160 200 240 300 | 400
600 150 180 210 | 240 300 360 450 | 600
800 200 240 280 | 3207y, 4007 480 600 | 800
1000 250 | 300 350 |4400 500 600 750 {1000

1200 300 360 420, 480 600 720 900 | 1200
1600 400 | 480 560 (640 800 960 | 1200 | 1200
2000 500 600 700 | 800 | 1000 [ 1200 | 1200 | 1200
2400 600 720, 840711960 | 1200 | 1200 | 1200 | 1200
3200 800 960 | 4120,f 1200 | 1200 | 1200 | 1200 | 1200
4000 100Q 51200 | 1200 | 1200 | 1200 | 1200 [ 1200 | 1200

® Except as noted, talerances on pick-up levels are +10% of values
shown in chart.

® Groundffault,pick-up levels shown are nominal values when tested
with external contrel\power present. Without external control power,
such as is thejcase with the Digitrip RMS 500, ground pick-up levels
may exceed these values and be as high as the value shown for the
"E’ settingyof that particular rating plug.

30 Rating Plug

4. Auxiliary Current Transformers (3 or 4 depending upon
whether or not ground fault protection is included).

5. Stab-in Terminal Block for Trip Unit

6. Terminal Block equipped with Test Plug Receptacles for
use with Portable Test Kit

7. Power/Relay Module (Digitrip RMS Trip Unit Models 600,
700 and 800 only)

8. Potential Transformer Module with Dielectric Disconnect
Plug (Digitrip RMS Trip Unit Models 700 and 800 only)

Asshownin Fig. 1, the Digitrip RMS Trip Unit assembly mounts
at the left top front on the circuit breaker.

Fig. 7 illustrates a portion of a typical standard wiring diagram
taken from Drawing 508B508. Included is a portion of the trip
assembly terminal block. The terminal block is marked as
follows:

A Sensor Phase A
B Sensor Phase B
C Sensor Phase C
N Sensor Neutral
G Ground

oP Output Positive*
ON Output Negative*
Sin Short Delay In

Sout  Short Delay Out Zone Interlocking Signals -

jumpers are added when zone

Gin Ground Fault In : O h
Gout Ground Fault Out lsnuterllci):lélng is not functionally
DG Common pplied.

*To Actuator Coil.

Y

oy
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Fig. 7 Typical Schematic Diagram lllstratingfBasic Connections In Tripping System of DS Circuit Breaker

CAUTION

THE ACTUATOR COIL HAS A"ROLARITY MARKING
ON THE POSITIVE LEADWHIGH MUST BE OBSERVED.
OTHERWISE THE BREAKER WILL NOT HAVE OVER-
LOAD OR FAULJI#PROTECTION WHICH COULD
RESULT IN BODILY'INJURY AND/OR SERIOUS
EQUIPMENTWDAMAGE.

5.3 Actuator

The actuator receive$ a tripping pulse from the Digitrip RMS
Trip Assembly, and produces a mechanical force to trip the
breaker. Refer to Figs. 64, 65 and 24 in 1.B. 33-790-1F for location
and details. The actuator is made up of a permanent magnet,
a disc held bythe magnet, a rod acted on by a spring, a lever
for&ripping the breaker, and a lever for mechanically resetting
the actuator. The magnet cannot pull and reset the disc against
the%ferce of the spring acting on the rod, but can overcome
theyspring force when the disc is in contact with the magnet
pole piece.

A tripping pulse from the Digitrip RMS Trip Assembly coun-
teracts the effect of the permanent magnet, allowing the spring
to separate the disc from the magnet pole piece and move the
rod to actuate the trip shaft lever. The trip shaft lever then
rotates the trip shaft and trips the breaker.

As the breaker opens, the left pole unit lever pin strikes the
spring finger attached to the reset lever; this furnishes the
assistance required to move the disc so as to close the air gap
between it and the permanent magnet against the spring force.

The device is reset when the disc is in contact with the magnet.
If the gap is not fully reset, the trip shaft lever will hold the
breaker mechanism in the trip-free condition and the breaker
cannot be re-closed.

The actuator must be replaced, if it will not stay reset, when
the plunger has been moved to the top of its travel.

5.4 Ground Fault Protection

When the Digitrip RMS Trip Assembly includes ground fault
protection, the distribution system characteristics, i.e., system
grounding, number of sources, number and location of ground
points, etc. must be considered as well as the manner and
location in which the circuit breaker is connected to the system.

If the system neutral is grounded but the neutral is not carried
with the phase conductors, the Digitrip RMS Trip Assembly
includes all of the equipment necessary for ground fault pro-
tection. The basic mode of ground fault sensing employs a
residual sensing scheme which vectorially sums the outputs
of the individual phase current sensors. As long as the vectorial
sum is zero, then no ground fault exists.



If the system neutral is grounded and a neutral conductor is
carried with the phase conductors, it is necessary to order an
additional sensor forthe purpose of cancelling outany residual
current in the phase conductors. This sensor must be mounted
separately and must be located on the neutral conductor at the
point where the neutral conductor connects to the neutral bus.
These sensors are duplicate of those supplied on the breaker
except for the 2400A and 3200A ratings where a modified neu-
tral sensor is required.

The adjustment of the ground fault functional settings is illus-
trated in the applicable Digitrip RMS Trip Unit instruction leaf-
let referenced in Section 7.2 of this instruction book. Either flat
response or |2t response settings may be selected. The effect
of these settings is illustrated in the ground fault time-current
curve included in Section 6 of this instruction book. Applicable
residual ground fault settings are given in Table 3 and on the
time-current curve.

Depending upon the installation requirements, alternate ground
fault sensing schemes may be employed. Two popular meth-
ods include: Ground return and zero sequence. Either method
can be employed with the Digitrip RMS Trip Unit.

For either type application, a ring type current sensor, as shown
in Fig. 8, is normally employed. For ground return sensing, the
sensor is arranged to have the system “main bonding jumper”’
pass directly through the sensor. For zero sequence sensing
methods, all phase and neutral conductors must pass through
the sensor.

Where multi-conductor cables are required for a particular cir-
cuit and the window opening in a single BYZ sensor is too
small to accommodate all cables, separate BYZ sensors may
be installed on each set of cables (3 phase, neutral) and the
secondaries connected in parallel. (Note: Proper polarity mark-
ings must be observed.) The resultant secondary current signal
will be equivalent to a single BYZ sensor.

Two BYZcurrent sensors as shown in Figs. 8 and 9 are available
for these applications as follows:

Window

Opening Current

(Inches) Ratio Style

4.75 100/5 592C102G03
4.75 50/5 592C102G01

When either ofthese sensors are used,the ground fault values
shown in Table 3 are not applicablegand®he values shown in
Table 4 should be used. One of the reaséns for using the above
sensors is to improve theflevel‘of sensitivity. This being the
case, then the ground fault fupnctiofal pick-up setting should
be placed on positiong*A". The sepsitivity of the ground ele-
ment for this kind offarrangement will depend upon the ratio
of the BYZ sensor used:

A variety of utilization schemes are available utilizing each of
the above methods of ground fault sensing. Therefore, the
individual installation requirements must be closely studied to
insure proper, application.

5.5 CurrentiSensors

The three%eurtent sensors installed in the circuit breaker are
located\at the rear of the circuit breaker on the lower studs.
Thé laeatien is shown in Fig. 66 of 1.B. 33-790-1F. They produce
an output'proportional to the load current and furnish the Digi-
trip"RMS Trip Assembly with the intelligence and energy to
trip the circuit breaker when the current exceeds the functional
proOtection settings.

The continuous current rating for any frame size breakef can
be changed by changing the rating plug. A complete tabulation
of available current sensors and rating plugs is given iA
Table 2. In general, plug ratings are available down through
50% of the current sensor rating.

The selection of available current sensors amd rating plugs
coupled with the wide range of long-delay c@rreatipick-up set-
tings available on the Digitrip RMS Trip, Unitffmakes one set
of sensors suitable for a number of currenttatings®The Digitrip
RMS Trip Unit protection function settings are,standard, and
are usable with any standard sensor§. If/sensors are changed
because of changing load conditions;’etc., it is only necessary
to replace the rating plug and readjustthé Digitrip RMS Trip
Unit protection function settings to the,new desired values.

To insure the non-tamperingiof selééted protection settings, a
sealable plexi-glass cover [@s shawn in Fig. 6 is provided. The
cover is held in place by four cover screws. The non-tamper-
ability is insured by thepinsertion of a standard meter seal
through the holes inftwo ofitbe cover retention screws.

Table 4 - Approximate
Ground Fault'Pick-up Amperes Using BYZ (50/5) Sensor
and, A"’ Position Setting on Ground Fault Pick-up® & ®

Rating Sensor Ratings - Amperes
Plu
Amgperes 200 [ 3004{»400 | 600 | 800 | 1200 | 1600 | 2000 | 2400 | 3200 | 4000

100 6.3
200 12.5
250
300
400
600 1
800
1000
1200
1600 1 1
2000 12.5
2400
3200 1
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2.

b oow
2]
w

4000 12.5

©

Except as noted, tolerances on pick-up levels are +=10% of values
shown in chart.

Ground fault pick-up levels shown are nominal values when tested
with external control power present. Without external control power,
such as is the case with the Digitrip RMS 500 trip unit, ground pick-
up levels can vary between the minimum and maximum values shown
for each sensor rating.

® For BYZ (100/5) sensor, multiply above values by two.

®

Fig. 8 BYZ Zero-Sequence Current Transformer
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6.0 Time-Current Curves

The following time-current curves illustrate the g

and configuration of the resultant characteristic € of the

Digitrip RMS Trip Unit family. All protection4func
current settings should be made following the m

tions made by the specifying engineer in_gharge,of the
installation.
7.0 References
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6.3 Ground Fault Protection Time-Current Curve SC4279-87
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PURPOSE %
This instruction book is expressly intended to cover the installation, \nd maintenance
of Low Voltage Power Circuit Breakers, Types DS and DSL.

For application information, consult your nearest Westinghou@fﬁce, see Westinghouse

Descriptive Bulletin 32-850, or appropriate ANSI Standards.
SAFETY Q

All Safety Codes, Safety Standards and/or Regulatio y may be applied to this type of

equipment must be strictly adhered to.

>
N
N

4

S
o
&

L 4

1 possible contingencies which may arise during installation, operation, or maintenance, and all details and variations of this
equipment do not purport to be covered by these instructions. If further information is desired by purchaser regarding his particular
installation, operation or maintenance of his equipment, the local Westinghouse Electric Corporation representative should be contacted.

I.B. 33-790-1G



CAUTION

The circuit breakers described.in this book
were designed and tested to.Operate
within their nameplate ratings. Operation
outside of these ratings may cause the
equipment to fail, resulting in bodily injury
and property damage:

[.B. 33-790-1G



Introduction

These instructions cover the description, operation and
maintenance of Westinghouse Type DS and Type DSL
Low Voltage AC Power Circuit Breakers and Type DS
Drawout Fuse Trucks. These breakers are usually supplied
as part of low voltage metal enclosed switchgear of the
four-position drawout type. These instructions appiy only
to the circuit breaker and its auxiliary drawout details
which have been designed as a completely integrated
drawout unit. Type DS Breakers (not DSL) may also be
supplied in a fixed mounted version. In this case the sec-
tions of this book referring to the levering device, posi-
tion interlocks, and spring discharge interlock will not

apply.

The DS and DSL Circuit Breakers operate on the mag-
netic De-ion principle of interruption. In these breakers
the arc rises into a series of insulated steel plates. The
plates break the rising arc into a series of smaller arcs to
cool and extinguish them and funnel the heat to ambient
air.

DS and DSL Breakers are available forfapplieation at
voltages from 208 to 600 Vac; with continuous/currents
of 50 to 4000 amps; and with interrupting capabilities up
to 200,000 amps. Refer to the breaker nameplate for the
complete rating information for any given‘breaker. Break-
ers conform to NEMA, ANSI and"EEE standards.

TYPE DS AND DSL BREAKERS ARE PROTECTIVE
DEVICES. AS SUCH, [FJHEY "ARE MAXIMUM CUR-
RENT RATED DEVICES. THEREFORE, THEY SHOULD
NOT UNDER ANYW€IRCUMSTANCES BE APPLIED
OUTSIDE THEIR, NAMEPLATE RATINGS. OPERA-
TION OUTSIDE, OR,FHESE RATINGS MAY CAUSE
THE EQUIPMENTYTO FAIL, RESULTING IN BODILY
INJURY AND'PROPERTY DAMAGE.

The available DS and DSL Breakers and their rated per-
formance,capabilities are given in Tables 1 and 2.

Table 1 — Type, DS Breaker Ratings

Interrupting Ratings, RMS Symmetrical Amperes

Breaker Frame Withdnstantaneous Trip With Short Delay Trip ©®
Type Size, Amp. 208-240V, 480V 600V 208-240V 480V 600V
DS-206 800 42,000 30,000 30,000 30,000 30,000 30,000
DS-206S 800 50,000 42,000 42,000 42,000 42,000 42,000
DS-416 1600 65,000 50,000 42,000 50,000 50,000 42,000
DS-416S 1600 655000 65,000 50,000 65,000 65,000 50,000
DS-420 2000 65,000 65,000 50,000 65,000 65,000 50,000
DS-632 3200 85,000 65,000 65,000 65,000 65,000 65,000
DS-840 4000 130,000 85,000 85,000 85,000 85,000 85,000

® Also short-time ratings.

® Short circuit ratings of ngn-automatic breakers except the DS-840 which is 65,000.

Maximum voltages at which the interrupting ratings apply are:

System Voltage Maximum Voltage

208 or 240 254
480 508
600 635

Interrupting ratings are based on the standard duty cycle consist-
ing of an opening operation, a 15 second interval and a close-
open operation, in succession, with delayed tripping in case of
short-delay devices.

Theystandard duty cycle for short-time ratings consists of main-
taining the rated current for two periods of 1/2 second each, with
a'1§-second interval of zero current between the two periods.
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Table 2 — DSL Breakers - Current Limiting Type Breakers and Combinations

Type DSL-206 DSL416 DSL-632 DSL-840
Frame Size, Amperes 800 1600 3200 4000
Max. Interrupting Rating,

RMS Symm. Amp., System

Voltage 600 or Below 200,000 200,000 200,000 200,000

Notes: DSL-206 and DSL-416 include limiters integral
with drawout breaker elements. DSL-632 includes DS-632
breaker and DS-3200 drawout fuse truck, in separate in-
terlocked compartments. Maximum continuous rating
limited to 3000A when fuse compartment is above

GENERAL DESCRIPTION

Westinghouse DS and DSL Circuit Breakers are horizontal
drawout magnetic air circuit breakers. They are designed
for use in Metal-Clad Switchgear assemblies having maxi-
mum voltages of 635 volts AC for DS Circuit Breakers
and 600 volts for DSL. They are equipped with spring-
stored, energy-closing mechanisms. All primary insulation
to ground is glass polyester. These breakers have many
common features, but they will vary in size and detail
depending on the specific breaker type number and raté
ings. Figure 1 shows Type DS Low Voltage Power Cir3
cuit Breaker shipped inside its own compartment. Fig-
ures 78 and 79 show Types DSL-206 and DSL416 Circuit
Breakers.

Each DS and DSL Circuit Breaker consistsfof a basic
breaker assembly, three interrupter assemblies (ar¢,chutes),
barriers, and an Amptector solid-state tgip “unit. DSL
breakers have added current limiters,to ‘extend their in-
terrupting range to 200,000 amps. Vasious®accessories
are also provided.

Basic Breaker Assembly

The basic breaker assemblyyincludes a chassis, a control
panel, an operatingdmechanism, a levering-in device,
various interlocks, afid three insulated pole unit assemblies
mounted on a base.

On the front of the breaker are the control items
needed for proper opération of the circuit breaker. They
are: breaker position indicator, breaker open/closed indi-
cator, levering,device shutter and shaft, breaker trip plate,
closingaspring charged/discharged indicator, Amptector
trip testyterminal access, Amptector trip controls, closing
spring'charge handle, close bar and padlock plate.
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breaker compartment in same unif.SDSL-840 includes
DS-840 breaker and DS-4000 draweout fuse truck, in sep-
arate interlocked compartmentsiyMaXimium interrupting
rating limited to 150,000 amperes when 6000A fuses are
used.

Arc Chutes

Each arc chute containg Wertical steel splitter plates, in-
sulating spacers and ‘plates. These are all assembled in an
insulating arc chutejacket. The arc chutes mount on top
of the polefumits and are vented to atmosphere.

Optional Components

Optional comporents provided upon order are: undervolt-
age trip attachment, overcurrent trip switch, high-load trip
switch latch check switch, auxiliary switches.

Accessories

Levering crank and Amptector Test Kit are supplied as
required.

Since the major components and the accessories de-
pend on the particular type and rating of circuit breaker,
packing lists provided with each shipment and more de-
tailed sections of this instruction book should be referred
to for special information. Any questions about the cir-
cuit breakers may be referred to the nearest Westinghouse
Electric Corp. Sales Office. When making inquiries about
type DS (DSL) circuit breakers always provide the specific
type number, continuous current rating, mechanism type,
applicable order numbers, breaker shop orders or style
numbers, date of manufacture and other pertinent infor-
mation as shown on the circuit breaker nameplate. In-
quiries can be handled faster when complete information
is provided with the initial inquiry.

Special Circuit Breakers: DS-206S and DS-416S

Table 1 gives the interrupting rating of DS-206S as 42,000
amperes at 600 volts AC. It is an improved model of
DS-206, which has an interrupting capacity of 30,000
amperes at 600 volts AC. Yet, the maximum continuous
current rating of 800 amperes is the same for both types.



Also, their parts are similar except for these differences:

1. DS-206S uses the three piece base of the DS-416 type,
instead of the one piece molded base of the DS-206.

2. DS-206S uses the DS-416 arc chute.

3. DS-206S main disconnects have 50% more fingers than
the DS-206.

4. DS-206S has twice as many main contacts and arms as
the DS-206.

5. The pole unit hinge joint of DS-206S is a forked con-
struction or a miniature version of the DS-416 hinge.

See Table 1.

3

6. Fifty ampere sensors cannot be installed o S;
but they can be put on DS-206.

Similarly, the parts of DS-416S are a entical

to those of DS-420. Their interrupting ratings are the

same: 65,000 amperes at 480 volts AC and 50,000 amperes

at 600 volts AC. But, the maximum confinuous current
rating of DS-420 is 2,000 ampeéres and for DS-4168 it is

1600 amperes.
Compared to Type , DS-416S has higher in-
terrupting ratings, givingi ved operating flexibility.

S
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Safety Features

Type DS (DSL) Breakers are manufactured with several
built-in interlocks and safety features to reduce hazards
and provide proper operating sequences. UNDER NO
CIRCUMSTANCES SHOULD THEY BE MADE INOP-
ERATIVE AS THIS MAY RESULT IN BODILY IN-
JURY OR PROPERTY DAMAGE.

1. Positive mechanical indicators on front panel show
whether the breaker is open or closed, and whether the
closing spring is charged or discharged.

2. Closing Spring Automatic Discharge - Mechanical in-
terlocking automatically discharges the closing springs
when the breaker is removed from its compartment.

3. Mechanical interlocking prevents levering of breaker
unless its contacts are open. Contacts cannot be closed
until the breaker is levered into TEST or CONNECT po-
sitions.

4. Mechanical interlocking prevents closing of breaker
contacts while it is being levered into or out of its cell,
or while it is standing in any intermediate location be-
tween the TEST and the CONNECT positions or the DIS-
CONNECT position.
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5. Provisions for Padlocking-Breakers can be padlocked
open to prevent electrical or manual closing. This padloek-
ing can also secure the breaker in the connected, test, or
disconnected position by preventing levering.

6. In the CONNECT position automatic mechanical in-
terlocking prevents the disconnecting or{withdrawal of
a closed breaker. This avoids drawing dangerous; destruc-
tive arcs on the disconnecting conta€ts,when the circuit
is energized.

7. In the REMOVE position mechanigal interlock system
prevents the closing springs fromibeing charged or remain-
ing charged.

8. The integral fuses” onyTypes DSL-206 and DSL-416
breakers are indecessible until the breaker is completely
withdrawn from\itsycompartment, thereby assuring com-
plete isolatien,

Likewise, the Type DSL-632 and DSL-840 fuses are in-
accessible untilythe separate fuse truck is completely with-
drawn and, the fuses isolated. The fuse truck is key inter-
locked: with”the breaker to prevent withdrawing or in-
sertion unless the breaker is open.



Recommended Safety Practices

Type DS circuit breakers are complex electrical devices
containing high speed, high energy, operating mechanisms.
They are designed to operate within the current and volt-
age limitations on the breaker nameplate. Do not apply
these breakers to systems with currents and/or voltages
exceeding these limits.

1. To perform work on Type DS Circuit Breakers re-
quires personnel with training and experience in high volt-
age circuits. Only qualified electrical workers, familiar
with the construction and operation of such equipment
and the hazards involved, should be permitted to work
on these circuit breakers.

2. Only Qualified Persons as defined in the National
Electric Safety Code should be permitted to assemble, op-
erate or maintain these breakers.

3. The breakers are equipped with various interlocks. DO
NOT MAKE ANY OF THE INTERLOCKS INOPERA-
TIVE AS THIS MAY RESULT IN BODILY INJURY OR
PROPERTY DAMAGE.

4. Never put a breaker into a cell without barriers and ar¢
chutes.

5. Always be sure that all switch hardware is imyplace and
bolted tightly before inserting breaker into celk

6. Do not lift breaker with ordinary crane hogoks, ropes,
chains, etc., to avoid possible damage te,parts or dropping
the unit. Use breaker lifting adapter.

7. Use handle on front panel of circuit breaker teymove it
into or out of cell. Keep fingers and handsieff top, bot-
tom or sides of breaker when moving it into or out of cell
to prevent bodily injury.

8. When operating breaker withéut arc chutes and bar-
riers, keep hands, arms, head and’tools out of area where
contacts travel. Severe bodilydinjufy could result from be-
ing struck by the moving'contacts either as they open or
close.

9. Be sure circuitqbreakerrcontacts are open and closing
springs are discharged“before doing maintenance work.

10. Be sure circuit breaker contacts are open and closing
springs are discharged after completing maintenance work.

11. Nevepleave breaker in an intermediate position in a
cell. Always have the breaker either in the disconnect,
test,or connected position because control circuits may be
eitherfimproperly connected (or disconnected) and may
cause’electrical failures.

12. Avoid trip-free type operation because it causes more
shock on some parts of breaker than normal closing op-
erations. Refer to last paragraph in Item 4.1.

13. Before operating breaker in test position, be sure that

closing the breaker will not cause another electrically in-
terlocked breaker to inadvertently trip.
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Section 1 - Receiving, Handling and Storing

1.0 RECEIVING AND HANDLING

The circuit breakers may be shipped completely assem-
bled and inside their respective compartments.

Receiving and handling of this equipment is covered in
Westinghouse Instruction Book 32-690 for Low-Voltage
Metal-Enclosed Switchgear, Types DS and DSO.

If the circuit breakers are not shipped in the switchgear
assembly, they will be packed separately in individual car-
tons or crates. These packages must be handled with care
to avoid hidden damage to the circuit breakers.

If the circuit breakers have been shipped in the switch-
gear assembly, proceed as described in Section 2. If the
breakers have been shipped in separate packages, remove
them from the crate or carton carefully so as not to cause
damage. Place the breakers on the switchgear extension
rails. (See Section 2.3 before attempting to lift breakers.)
Remove the insulating barriers and arc chutes. Inspect the
contact structures to be sure no damage has occurred dur-
ing shipment. Replace the arc chutes and insulating bar-
riers and proceed as described in Section 3.

1.1 STORING

If it is necessary to store the equipment before installa-
tion, keep it in a clean dry place, protected from dirt and
water and with ample air circulation and heat, if,neces-
sary, to prevent condensation. Like all electrical appara-
tus, these units contain insulation. Althoughait istefhiigh-
est quality, it, like all other insulation, mus§t be“protected
against dirt and moisture. Refer taylInstruction Book
32-690-C for details.
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NOTE

Breakers that have been stored or have infrequent opera-
tions shall be operated a minimum of five times before be-
ing placed in service.

1.2 WEIGHTS: CIRCUIT BREAKERS AND
FUSE TRUCKS

Table 3 gives the approximate weights®of DS and DSL
circuit breakers. They will vdny slightly due to the dif-
ferences in functional components®of the individual DS
Breaker, and the size ofgthe curtent limiters supplied on
DSL Breakers. Fuse tmuck Weights will vary due to dif-
ferences of fuse sizes;

Table:3 - Approximate Weights
Drawout Elements Pounds
DS$S#206,Ciréuit Breaker. . . ... ......... 150
DS-206S Circuit Breaker. . . ... ........ 160
DS-436'Circuit Breaker. . . ... ......... 195
DS-416S Circuit Breaker. . . .. ... ...... 200
DS-420 Circuit Breaker. . . .. .......... 200
DS-632 Circuit Breaker. . . .. .......... 300
DS-840 Circuit Breaker. . . .. ... ....... 400
DSL-206 Circuit Breaker. . . ........... 200
DSL-416 Circuit Breaker. . ... ......... 260
DS-3200 Fuse Truck . ... ............ 325
DS-4000 Fuse Truck . ............... 430




Section 2 - First Removal of Breaker from Compartment

2.0 GENERAL

To examine and become familiar with the construction
and operation of the breaker, it first must be withdrawn
from the compartment. There are rails provided which
permit the breaker to be rolled out of the compartment so
that it can be examined on all sides and operated. First
unlatch and open the compartment door.

2.1 SETTING THE RAILS IN FRONT OF
THE COMPARTMENT

Refer to Figures 1 and 2. There are two rails for each
breaker compartment which, when not in use, are stored
on the inside of the compartment in a back-sloping
position. Withdraw each rail completely and let it down
into a horizontal position, as shown in Figure 2.

The first movement of the breaker toward the front of
the compartment must be done with the levering device.

Eig. 1 The Type DS Low Voltage Power Circuit Breaker
is Shipped Inside Its Own Compartment (388880%)
*PHOTO NUMBER

Fig. 2y Rails are Stowed away in the Compartment.
Withdraw as Shown (383027)

2.2 REMOVING SHIPPING BRACE

Before the circuit breaker element can be withdrawn from
its compartment for the first time, two shipping braces
must be removed from the lower part of the breaker front
panel. These braces are small steel angles bolted to the
front of the circuit breaker and to the bottom cradle of
the circuit breaker compartment.

During shipment, the front wheels of the breaker are
lifted approximately 1/16 inch above the compartment
rails, and the unit is held part way between DISCON-
NECT and TEST positions by means of its levering device
and the shipping angle.

1. With a screwdriver, remove the two (2) outside .25-20
panhead screws with captive washers from the bottom leg
of the two angles. Do not discard, as later they will be
returned to their tapped holes. Do not remove the center
screw from the bottom cradle.

2. The levering device is now used to release the breaker
from the shipping position. When the breaker is part way
between DISCONNECT and TEST positions as described
above the breaker levering device interlock will hold the
shutter down and the trip plate depressed. The hex shaft
of the levering device will be exposed and ready to receive
the levering crank handle. See Figure 3. Insert the crank
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Fig. 3 Levering Device Crank Handle Installed. Read
Section 2.2 on this Operation (391177)

and turn in a counter-clockwise direction and observe the
action of the drawout position indicator. The indicator
will move down to the REMOVE position at which time
the load on the crank handle increases because a stop has
been reached.

NOTE

DO NOT APPLY FORCE ON THE CRANK HANDLE
AFTER THE STOP HAS BEEN REACHED"AS THE
BREAKER IS NOW FREE.

3. When the position indicator shows®he lev€tring device
to be in the REMOVE position, remove the hand crank.
Pull the breaker out onto the_extended rails. This will
require more effort than normalgasfthe rear wheels are
jammed into the cradle hold:-down hooks by two lengths
of plastic tubing. Refgf to illustrations in the stationary
structure Instructioi’ Book 32-690 covering shipping
braces.

4. Remove the two (2) .25-20 panhead screws holding the
two shipping angles to the front panel of the breaker. Care
must be exercised to prevent marring the front panel. Two
or more flat washers are used between the angle and front
panel for shipping, Discard the angles.

5. Immediateély replace the two panhead screws discard-
ing allwashers.
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ARC CHUTES
3 REQUIRED

POLYESTER
BARRIERS
4 REQUIRED

LEVERING
DEVICE ARM —
DISCONNECTED
POSITION

Fig. 4 Use of Breaker Bifting Adapter (391187)

6. With the breaker pulled completely to the end of the
rails, refove“the two (2) six inch long pieces of split
plastic tubing that are on the rear of the stationary rails
immediately “below the hold-down hooks. This tubing is
for'shipping purposes only and is to be discarded.

7. The stationary secondary disconnecting contacts are
covered by a sheet of insulating material during shipment.
This must be removed and discarded before the breaker is
moved to the TEST or CONNECTED position.

8. Push the breaker back into its compartment, and
replace the two (2) panhead .25-20 screws at the front
edge of the cradle.

2.3 LIFTING THE BREAKER

When it is necessary to lift the breaker off the rails, all
lifting should be done only with the accessory lifting
adapter. DO NOT ATTEMPT TO LIFT BREAKER WITH
ORDINARY CRANE HOOKS, ROPES, CHAINS ETC,,
AS VITAL PARTS SUCH AS WIRING, BARRIERS AND
ARC CHUTE PARTS MIGHT BE DAMAGED. Figure 4
shows a view of the breaker with the lifting adapter in
place. The lifter consists essentially of two sheet steel
hooks specially shaped to hook under the top edges of the
large openings on each circuit breaker side sheet, or in the
specially provided lifting lugs on some breakers, and a
spreader. Actual lifting may be with a crane, chain block
or with the optional lifting mechanism which can be
supplied for the switchgear. The breaker must be pulled
completely to the end of the rails.



Section 3 - Preliminary Examination of Circuit Breaker

3.0 GENERAL

Read these instructions carefully and look at the breaker
as it stands out of the compartment before trying to
operate it. Refer to Figures S, 6, 7 and 8.

The complete drawout element includes the circuit
breaker itself and its auxiliaries. The circuit breaker
consists of four major components:

1. The operating mechanism.

2. The contacts, operated by the mechanism.

3. The arc chutes, which interrupt the arc which always
results from opening the breaker under load or short

circuit conditions.

4. The Amptector® solid-state overcurrent tripping sys-
tem.

The remainder of the drawout elemenf includes the
following auxiliary components:

1. Interphase insulating barriers which isolate the arc
chutes from each other and from ground.

2. Drawout element frame,and(rollers.

3. The levering device, fomplacing the element into its
various positions inside the ¢ompartment.

4. The main disconnecting contacts, for connecting the
breaker to power souree and load.

S. The secondapy contacts, for connecting the control
circuits togthelelectrical operating parts of the element.

6. The'interlo€ks, which increase the safety of operation.

Ty Drawout element position indicator.

AMPTECTOR TRIP

AMPTECTOR TRIP TEST
TERMINAL ACCESS

SHUTTER

DRAWOUT UNIT
POSITION INDICATOR

PADLOCK PLATE

TRIP PLATE

SPRING CHARGE
INDICATOR

NAMEPLATE

EMERGENCY
CHARGING
HANDLE

OPEN-CLOSE
INDICATOR

CLOSE BAR

Fig. S View Showing Controls on the Panel (391066)
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ARC CHUTE

INSULATION
BARRIERS

- |

STEEL
ROLLER FRONT PANEL

LEVERING DEVICE ARM
(REMOVE POSITION)

Fig. 6a Left Side of Breaker with Levering Device Arm in
REMOVE Position (391065)

EMERGENCY
CHARGING
HANDLE

LEVERING AMPTECTOR SHUTTER
DEVICE TRIP TEST DEPRESSED
SHAFT TERMINALS { )

AUXILIARY
SWITCH

SPRING CHARGE
MOTOR—POWER
OPERATED
BREAKERS
ONLY

OPENING
SPRING

L.H. SPRING

AATCHAT CRANK ARM
TRIP

WHEEL ACTUATOR CAM

HOLD
PAWL

ONE INSULATION
BARRIER REMOVED
FOR INSPECTION

LEVERING DEVICE ARM
(TEST POSITION)

Fig. 6b, DS%.16 Breaker with Front Panel Removed
(39.1070)

SECONDARY
DISCONNECTING
CONTACTS

SECONDARY
DISCONNECTING
CONTACT COVER

LEVERING
MAIN DEVICE ARM
DISCONNECTING (CONNECTED
SENSORS CONTACTS POSITION)

Fig. 7 Right Side Showing Levering Device Arm in
TEST Position (391068 )
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Fig. 8 Rear View Showing Levering Device Arm in
CONNECT Position (391067)



8. Open-Close indicator.

9. Spring charge indicator.

10. The close bar and trip plate.

11. Steel front cover.

12. Nameplate with complete rating information.

The Type DSL-206 and DSL-416 drawout elements
also include the following components:

1. Current limiters.

2. Isolating transformers, connected in parallel with the
limiters.

3. Combination “Blown Limiter Indicator” and anti-
single phase device, connected to the isolating transform-
ers, actuated by blowing of one or more of the current
limiters. This device has individual phase indicators and a
common “RESET” button extending through the front
cover.

Each breaker is equipped with a spring-type stQred
energy closing mechanism. This mechanism 4loses the
circuit breaker contacts with the necessary speed and
force, independently of the operator. 4Basically, the
closing springs must first be charged or cockedibefore the
breaker can be closed. The springs are thienjseleased by
releasing the spring release latch. The breaker’is opened by
releasing the tripping latch.

3.1 INDEPENDENT MANUALAND POWER-
OPERATED BREAKERS

3.1.1 Closing Facilities

On manually operatéd breakers, the closing springs can be
charged only by, hand, by means of the spring-charge
handle. Thedactual®¢losing of the breaker is done only by
hand-pushfon the closé bar. As optional equipment, the
electrical “spping release attachment normally supplied
only on powerdperated breakers can be supplied on
manually operated breakers.
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On power-operated breakers, the springs are normally
charged by an electric motor. Closing may “begdone
electrically by an electro-magnet which lifts th&)closing
spring release latch. Both of these operationsiean’be done
by hand if the control power source fails.

3.1.2 Tripping Facilities

The breaker can be trippediepen®by hand by pushing with
the finger on the trip plate omythe breaker panel or the
trip plate on the breakerfcompartment door (the latter is

operative only when_thefbreaker is in the connected
position).

The breaker’ camyalso be tripped electrically by the
following devices:

1. Shunt{itrip device, optional equipment on manually
operated,breakers.

2., Trip,Actuator, energized from the Amptector trip unit.
3 Undervoltage Trip Device (Optional on all breakers)

4y Blown Limiter Indicator (for DSL breakers)

3.2 LEVERING DEVICE

The drawout element has four normal positions in its
compartment, determined by the levering device:

1. The REMOVE position, Figure 6.
2. The DISCONNECT position.

3. The TEST position, Figure 7.

4. The CONNECT position, Figure 8.

The REMOVE position is the first position in the
compartment as the element is pushed directly by hand as
far as it will go. The DISCONNECT, TEST, and the
CONNECT positions are reached only by means of the
levering device. This is hand operated with a removable

crank handle. This handle is placed on the levering device
worm shaft, which is exposed by depressing the shutter.
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Section 4 - Basic Operating Instructions

4.0 GENERAL

The breaker is now ready for trial mechanical operation.
Keep the breaker standing on the compartment rails, out
in front of the compartment. Examine it externally for
any signs of obvious damage or foreign material. When
everything appears to be in order, perform the following
operations as “‘dry run” practice. If any malfunctioning is
found during these operations, see that it is corrected
before further operations or before placing the breaker in
service.

Fig. 9 Method Used to Press Trip Plate and Lowet.
Shutter with One Hand, Preparatory’to
Inserting Crank (383028)

4.1 LEVERING DEVICE

If the circuit breaker was shipped,in“a®separate package,
the levering device was, probably left in the REMOVE
position. If not it will be“necessary to return it to this
position. Push in the' TRIP plate and depress the shutter
over the levering shaft,disingne hand, as shown in Fig-
ure 9, and insert the levering crank as shown in Figure 3.
Turn the crank counterclockwise until the position in-
dicator is in the REMOVE position, at which time the
load on the, crank Handle increases because a stop has
been reachedy Now rotate the crank clockwise to simu-
late leveringwthe breaker inward toward the CONNECT
POSITION, Watch the movement of the levering device
arms. At the start of cranking the arms are horizontal,
withyrelless toward the rear, Figure 6. As the crank is
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turned clockwise the levering device arms rotate down-
ward. When they have moved approximately 40° from the
horizontal, the shutter will rise until it touches the crank
socket. The position indicator will be opposite “DISC”
which is the DISCONNECT position wherein the bréaker
is held in its compartment with both mainsand secondary
contacts disengaged. If the crank is aithdrawn, the shut-
ter will close completely, and the breaker may“be locked
in this position as later described dfagSection 5.1.8.5 of
this instruction book. There is very/little movement of
the breaker into its compartmefit, between the REMOVE
and DISCONNECT positions,

Continued rotation offthe‘erank in the clockwise direc-
tion moves the arms downward to the vertical position,
and the indicator will show“TEST” as in Figure 7. The
shutter will rise:

Furthemclockwise fotation of the crank handle rotates
the arms toythemCONNECT position. This is about 65
degrees from theytest position, as shown in Figure 8. When
this positiondisgreached, the crank suddenly becomes hard
to turm@At this point, stop turning the crank, as the worm
shaft bettoms in the tapped hole of the stop nut.

NOTE

Further turning effort is useless. The breaker will be
secure, even if the stop is only lightly touched. Remember
this when actually levering the breaker into the connect
position.

Rotation of the crank counterclockwise will turn the
levering device arms to withdraw the unit from the CON-
NECT position to the TEST position and then to the DIS-
CONNECT and REMOVE positions. Then, when the
crank is removed from the worm shaft, the shutter will
remain down and the trip plate will remain trapped by the
shutter.

NOTE

If the breaker is levered out from the TEST position to
the REMOVE position with the closing springs charged, a
trip-free ‘“‘closing” operation automatically will be per-
formed but the breaker contacts will not close. When a
power-operated breaker is removed from cell, it must go
through a trip-free operation.

4.2 CHARGE THE CLOSING SPRINGS

The closing springs must be charged before the breaker
can be closed. To manually charge the closing springs, the



levering device arms must be rotated away from the RE-
MOVE position to the TEST position. If charging is at-
tempted in the REMOVE position, the closing cam will
rotate past the charged position and go through a trip-free
“closing” operation, i.e., the springs will discharge with-
out moving the breaker contacts. Do not attempt to
charge the springs in the DISCONNECT position as the
same action may occur. After turning the levering device
to TEST position, manually charge the springs. On man-
ually operated breakers, the springs are charged by a single
stroke downward on the spring-charge handle, rotating it
about 90° toward you until it suddenly becomes very
easy to move and then tends to run away from your hand.
At the same time, you will hear a metallic “click!” as the
over center closing spring stop is reached. Note that the
spring charge indicator now shows ““Spring Charged.”

CAUTION

Do not release the handle before the charging operation is
completed. To release handle before charging completion
will return handle upwards with such velocity that it may
break the handle knob or cause bodily injury.

CAUTION

Hold breaker to prevent tilting forward when hand,charg-
ing closing springs with the breaker on the extended rails.
Otherwise, it may topple to the floor and cause,bodily in-
jury or equipment damage.

On power operated breakers, a short §pring-charge han-
dle is included for emergency operation. (This works on
a ratchet principle, and requires 10(to 129pumping opera-
tions to completely charge the springsyAt this point, the
same metallic ““click” will be hgard;and the spring charge
indicator will show ‘“‘SpringgCharged.” The handle must
not be forced beyond this point.

NOTE

Power-operated bréakers, when being levered into the
compartmentfwillthave the spring-charge motor run and
charge the/Springtautomatically as the TEST position is
reached.

4.3 CLOSE'THE BREAKER

The breaker can be closed only when the following condi-
tions are met:

1 -%The closing springs are charged.

2. The levering arms are in either the TEST position, as in
Figure 7 or in the CONNECT position, Figure 8.
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3. The levering device crank handle has been removediand
the shutter is closed.

4. Undervoltage trip device (if included) has been ener-
gized.

5. Blown limiter indicator (for DSL breakérs only) is reset.

Having met these conditionsf close the breaker by
pushing on the close bar. Note that the breaker position
indicator shows ‘“‘Breakeér§Closed”, against a red back-
ground. Also that the Spring-charge indicator now shows
“Spring Discharged.”

Some powersoperated breakers are interlocked to pre-
vent manual glosingyfrom the close bar on the front panel
when in the CONNECT position. In this case crank the
levering device,to“the TEST position to operate. This in-
terléek is'covered by Section 5.1.8.2.

It isypossible to recharge the springs immediately after
clesingathe breaker. This results in increased strain on the
mechanism, and it is recommended that this be done only
if'the operating procedure requires this condition.

NOTE

If closing is attempted with the levering arms in other
than the TEST or CONNECT positions, with or without
the levering crank in place, a trip-free “closing’ operation
is performed but the breaker contacts do not close. This
trip free type of operation results in more shock on some
parts of the mechanism than normal closing operations.
Therefore, this type of operation should be avoided if
possible.

44 OPEN THE BREAKER
The breaker can be opened in the following ways:

1. By hand operation of the trip plate (on the breaker or
on the compartment door.)

2. Automatically by overload, short circuit or undervolt-
age condition.

3. Breakers equipped for power operation can be tripped
electrically by a shunt trip device energized by hand
switch or relay.

For the present purpose of getting acquainted with the
breaker, open it by pushing on the trip plate. Note that
the breaker position indicator now shows ‘“Breaker-open”,
against a green background.

1.B. 33-790-1G
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NOTE

On breakers equipped for power operation, when they are
in the compartment and in either the TEST or CONNECT
position, the spring-charge motor normally runs auto-
matically and charges the closing springs as soon as the
breaker opens. The closing springs normally remain dis-
charged while the breaker stands in the closed position.
Also see Section 5.1.2.1.

Now to become better acquainted with the breaker,
charge the closing springs, close and open the breaker
several times. Also, place the levering crank handle on the
levering device work shaft and rotate the levering arms to
their various positions by turning the levering crank han-
dle. Leave the levering arms horizontal, with rollers
toward rear of breaker, i.e. in the remove position.

The breaker is now ready to be put into its various
operating positions in the compartment.

4.5 PLACE THE BREAKER IN THE TEST POSITION

Push the breaker into the REMOVE position.

YOU WILL NOTE THAT, WITH THE COMPARTMENT
DOOR OPEN, THE FRONT PANEL ASSEMBLY OF
THE BREAKER FORMS A STEEL PROTECTIVE
SHIELD.

Place crank on the levering device worm shaft. Turn
crank clockwise until drawout unit position indicator
shows “TEST.” Remove the levering device crank. The
shutter will close over the hex shaft. All mandal opera-
tions can now be performed. On power operatedybreakers
the spring is charged automatically as the jreaker arrives
in the TEST position. The breaker can4also be“opened
with it shunt trip device, and it can be'electrigally closed
with the spring release device.

4.6 PLACE THE BREAKER INTHE CONNECT
POSITION

Press the trip plate and lower the shutter. Place the crank
handle on the levéring devicgfworm shaft and turn the
crank clockwise until “the /CONNECT position stop is
reached, as indicated by sudden increase in load on the
crank, as previously described in paragraph 4.1.

Note however, that before the stop is reached, an in-

crease in loadwon the crank will be felt after the breaker
has moVeédyabout an inch. This is caused by the making up

[.B¥33-790-1G

on the main disconnecting contacts. The load on the
crank will decrease after reaching a peak. The next in-
crease in load is when the stop is reached.

NOTE

Do not try to crank after the stop is reached. Further
tightening of the crank does not help keepsthe breaker in
position. When the crank handle is removedy‘the shutter
and the trip plate should snap into normal position.

4.7 REMOVE THE BREAKER FOR FINAL
INSPECTION

Withdraw the breaker from_the ‘CONNECT position in the
compartment to the end(of the extended rails following
the reverse procedure deseribed above. Inspect it thor-
oughly to see that né foreign’objects have lodged within
it. If any defeets wer¢ found during these preliminary
operations, complete, theif corrections at once.

4.8 FINADINSPECTION

MAKE SURE _JHE THREE (3) ARC CHUTES ARE
PROPERLY INSTALLED. MAKE SURE ALL FOUR (4)
INSURATING BARRIERS ARE PROPERLY IN-
STALLED:

I. With the breaker withdrawn, rotate levering device to
connected position before attempting to charge the
spring.

2. Close and trip the breaker several times as previously
described.

3. Return the levering device to the remove position;i.e.,
with the roller arms pointing toward the rear as shown in
Figure 6.

4. This completes the “dry run.”

4.9 AMPTECTOR TRIP SETTINGS

When the breaker is shipped, the calibrating dials of the
Amptector trip unit are at the nominal settings. For
specific overload tripping characteristics to coordinate
with the load or the system, refer to Section 8 and Curves
found later in this instruction book.

4.10 PLACE THE BREAKER IN SERVICE

Lever the breaker into the connected position as previ-
ously described, and latch the compartment door.
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Section 5 - Description and Explanation of Operation

5.0 GENERAL

The following paragraphs give a general description and
explanation of the operation of the breaker.

5.1 THE OPERATING MECHANISM AND HOW
IT WORKS

The operating mechanism is of the spring charged stored
energy type. This means that it consists of two major
parts:
(1) The stored energy or spring-charging mechanism.
(2) The mechanism for closing and opening the breaker.

The basic parts of these are combined into one
sub-assembly illustrated in Figures 10, 11, 12, and 13.
There are two varieties of mechanisms for the complete
line of DS and DSL breakers:

Power-Operated

Manually Operated

LEVERING
SHAFT
INTERLOCK

HOLDPAWL

EMERGENCY CHARGE
RETURN SPRING

Fig. 11 Front View of Mechanism (Power-Operated
Spring Charge) (385301)

ANTI-BOUNCE
LATCH

MECHANISM
FRAME

MAIN DRIVE
LINK

MANUAL
CHARGE CAM

R. H. SPRING
CRANK ARM

TRIP SHAFT  MAIN ROLLER
BEARING

OSCILLATOR

TRIP LATCH
BEARING

DRIVE PLATE (2)

RATCHET
WHEEL PIN

MAIN
DRIVE LINK

EMERGENCY
CHARGE PAWL

Fig>10 Front View ofMechanism (Manual Spring Charge
Except for DS-632/840) (383035)

Fig. 12 Rear of Power-Operated Mechanism (385303)
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OPEN-CLOSE
INDICATOR

TRIP LATCH
RESET SPRING

INDICATOR LINK INDICATOR PIN
ROLLER
CONSTRAINING

R. H.CLOSE LINK

SPRING
L MOTOR CUT-OFF
SWITCH CAM

MOTOR CUT-OFF

/ SWITCH LEVER

SPRING ANCHOR

Fig. 13 Rear View of Mechanism (Left Close Spring
Removed) (383034)

5.1.1 Power-Operated Mechanism

In the power-operated version, the mechanism is equipped
with a universal-type motor for automatic charging of the
closing springs. It is equipped with a spring release device
for electrically closing through a control switch push-
button, or other circuit-making device. A shunt trip device
is supplied for remote tripping through a control switch,
relay, etc. In the absence of control voltage, or whenever
desirable, the closing spring can be charged by hand with
the emergency charging handle. Hand closing of ¢the
breaker can be done by means of the close basr, Hand
opening of the breaker can be done by me@ns of the trip
plate.

5.1.2 Explanation of Spring-Charging'Mechanism
for Power-Operated Breakers

Figure 14 is an isometric diagram©f the principal parts of
a completely power-operatedunechanism.

Figure 15 is a froft view drawing showing the principal
parts of the spring-charginggportion of this mechanism.
Other parts are omitted for clarity. Figures 16a and 16b
show in greater detail the major parts of the spring-
charging mechanism in¢he two basic positions:

Closing §prings, charged (16a).

Closing springs discharged (16b).

EB. 33-790-1G

Referring to Figure 15, the basic elements are mounted
on the crank shaft (8). This is a straight shaft with four
flats machined on it, and a crank arm (11) attachedfto
each end. Each crank arm connects to its closing spring
(9) by a formed spring end (10) Figure 16b. The rear of
the springs anchor to the rear of the mechanism frame.
The crank arms (11), motor cutoff switch cam (7), elose
cam (6) and two drive plates (25) have matgching flats; and
are thus anchored to the crank shaft. The spring charge
indicator (12) ratchet wheel (17), oseillaterg(30), and
emergency charge device (26) do netghaveyinternal flats
but are mounted on separate bushingsiand are free to
rotate on the crank shaft.

Figure 17 is an explodedyviewnef the crankshaft parts.

Figure 16a is a viewplooking into the right end of the
crankshaft, and shows jtheyposition of the components
when the springstare charged.

Figure “16b#sa,partial view with the springs discharged.

The motogcrank shaft assembly (29), carrying a roller
for driving the oscillator, is pivoted in the right hand
meghanismside frame. The hold pawl (18) is mounted by
meang ofi@’pin on the mechanism side frame as shown.

In operation, rotation of the motor crank pushes the
oscillator arm counterclockwise to make the oscillator
pawl (28) push a tooth in the ratchet wheel (17) and
rotate the ratchet wheel slightly more than one tooth in
the counterclockwise direction. The holding pawl snaps
behind the corresponding -advanced tooth, and holds it
against the torque of the closing springs while the
oscillator arm rotates back clockwise to catch another
ratchet tooth. Thus the ratchet wheel is rotated counter-
clockwise until the ratchet wheel pin (21) engages the two
drive plates (25) which in turn rotate the crank shaft and
the crank arms in the same direction until the arms are
slightly past horizontal dead center. Since the close cam
(6) is rigidly mounted on the crank shaft, the same as the
drive plates, it has rotated the same amount as the plates.
The close cam carries a stop roller as shown in Figure 22b.
Just after horizontal dead center of the crank arms is
reached, the torque of the closing springs starts to rotate
the crank, independently of the driving motor. However,
the stop roller on the close cam quickly stops the
movement of the crank at only a few degrees over center
and holds it there by coming against the spring release
latch. This is the “spring charged” position. The motor
cut-off switch cam (7) operates the switch (15) through a
lever (13) at this time, and the motor stops.



At the instant that the springs snap over dead center,
the lobes of the drive plates raise the pawl lifters (27), and
prevent the oscillator pawl (28) from engaging the next
tooth in the ratchet wheel. Thus the oscillator is free and
renders the exact stopping point of the motor not critical.

When the spring release latch is moved below the level
of the stop roller, as later described, the close cam is free
to rotate; and the two closing springs rotate the crank-
shaft counterclockwise to close the breaker contacts.
They assume the position shown in Figure 16b and the
cam as in 22c. During rotation, the drive plates move
away from the ratchet wheel pin. The ratchet wheel does
not rotate during the closing operation thus preventing
excessive wear on the teeth and pawls.
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Power-operated breakers are also equippedffor emer-
gency hand charging the closing springs. Refer to/Fig-
ure 21. This operation is similar to that offthe motor and
oscillator except a separate emergency charge pawl (33) is
used to advance the ratchet wheel (17) several teeth on
each stroke of the charge handle (34). This device (26)
also pivots on the crank shaft.

5.1.2.1 Power Operation

The electrical operation_of “the spring-charging motor
circuit is as follows:

The standard basiclschematic and connection diagrams
are shown in Figure 19a%and b. Device Y is the anti-pump
relay.

GE®EE G®EEEE

DO® ®®

1.“8hunt Trip Device 10. Ratchet Wheel 19. Reset Spring

2. Trip Shaft 11. Hold Pawl 20. Closing Spring Anchor

3. /Roller Constraining Link 12. Drive Plate 21. Pole Shaft

4 Trip Latch 13. Emergency Charge Pawl 22. Motor

5. Close Cam 14. Oscillator 23. Emergency Charge Handle
6. Stop Roller 15. Crank Shaft 24. Motor Crank and Handle
7. Spring Release Latch 16. Emergency Charge Device 25. Moving Contact Assembly
8. Spring Release Device 17. Crank Arm 26. Insulating Link

9. Oscillator Pawl 18. Closing Spring 27. Main Drive Link

(1)

Fig. 14 Arrangement of the Principal Parts of a Power Operated Mechanism. The Close Springis Shown in the

Charged Position

L.B. 33-790-1G
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. Shutter

. Levering/DevicefIndicator
. Levering Mechanism

. Trip Plate

Trip Shaft
Close Cam
Motor Cut-Off Switch Cam

» Crank Shaft
. Closing Spring
. Crank Arm

. Spring Charge Indicator

. Motor Cut-Off Switch Lever
. Draw Out Unit Base

. Motor Cut-Off Switch

. Ratchet Bushing

. Ratchet Wheel

. Hold Pawl

. Oscillator Bushing

Spacers (3)
Stop Bracket

@® @

Thrust Bearing and Races

. Drive Plates (2)

. Emergency Charge Device

. Pawil Lifter

. Oscillator Pawl

. Oscillator

. Mechanism Side Frame, Right Hand
. Mechanism Side Frame, Left Hand

Fig.\15%Front View Showing Major Parts o f the Crank Shaft Assembly. Some Parts are Omitted for Clarity
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a) Spring Charged

Note: Main cam position for this,crank,shaft position is shown in Fig. 22a

\'\ —
\»— —~
i
\ - —_—
- —
b) Spring Discharged
6. Close Cam 17. Ratchet Wheel 25. Drive Plate
8. Crank Shaft 18. Hold Pawl 27. Pawil Lifter
9. Closing Spring  19. Oscillator Bushing 28. Oscillator Pawl
10. Spring End 20. Oscillator Spring 29. Motor Crank Roller
11. Crank Arm 21. Ratchet Wheel Pin 30. Oscillator

Fig. 16 Power-Operated Spring-Charge Details
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1. Motor Cut-Off Switch Cam 6.
2. Crank Shaft 7
3. Close Cam 8.
4, Drive Plate 9
6. Precision Spacer 10

. Ratchet Wheel
. Ratchet Bushing

Oscillator

. Bearing Race
. Thrust Bearing

11.
12.
13.
14.
15.

Oscillator Bushing
Emergency Charge,Device
Charge Device ReturmSpring
Spring Retainer

Crank Arm

Fig. 17 Crank Shaft Assembly of Power-Operated Mechanism(385304)

. Ratchet Wheel

. Hold Pawl

. Stop Bracket

. Emergency Charge Device
. Emergency Charge Pawl

. Emergency Charge Handle

Fig. 18 “Energency Spring-Charge on Power Operated Mechanism
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c T7 64
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4

|- AUXILIARY
SWITCH

64
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.
a. Schematic 66 J

b.AConnecting Diagram

MOT - Spring Charging Motor

LS - Limit Switch INSULATION Y MOUNTING colL SPRING RELEASE
SR - Closing Spring Release BRACKET
SH TR - Shunt Trip
Y - Anti-Pump Relay
colL SHUNT TRIP TRIP SHAFT LEVER

DEVICE

TRIP.SHAFT
RETURN
SPRING

MOVING
ARMATURE

ANTIPUMP

MOTOR CUT-OFF
RELAY

SWITCH

d. Spring Release Details

SPRING CHARGE
HANDLE

COMPARTMENT
TRIP LINK TRIP SHAFT

CRANK AND
ROLLER

c. \Frnp Details (391088)

MOTOR CUT-OFF
SWITCH

MANUAL CHARGE
MECHANISM

e. Spring Charging Details (391089)

Fig. 19 Standard Schematic and Connection Diagrams for Power-Operated Breakers
and Trip, Spring Release, Spring Charging Details
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With the breaker open and springs discharged, the
motor is energized through the limit switch (LS) and the
“b” contact. The green indicating lamp (G) is controlled
by a separate “b” contact, and when lit indicates that the
breaker is open.

Motor runs and charges the closing springs.

When the springs are fully charged, limit switch (LS)
opens in the motor circuit and closes in the spring release
coil (SR) circuit.

When the close contact (CS-C) makes, the spring
release coil (SR) is energized through the normally closed
“Y” contact, the limit switch (LS), and breaker “b”
contacts. This releases the latch holding the stop roller on
the close cam.

Springs are released to close the breaker. When the
breaker closes, the “b” contact opens to cut off spring
release coil and motor, and limit switch (LS) contagts
reset.

If the close contact (CS-C) is maintained, the “Y”’ relay
will be picked up by the current through the SR coil,and
will open its “Y” contact in the SR circuitsThis allows
only one close operation until the close (confact (CS-C)
has been reset. The “Y” coil has a very low#drop-out
voltage.

On some circuit breakers a special(elosing circuit may
be provided which permits the clesing springs to be
automatically recharged immediately after the breaker is
closed instead of only aftér theybreaker is opened. This is
accomplished by separating the ‘motor and limit switch

2. Trip Shaft 16. Manual Charge Device 23. Manual Charge Handle

3. Roller Constraining Link 17. Crank Arm 25. Moving Contact Assembly
4. Trip Shaft 18. Closing Spring 26. Insulating Link

5. Close Cam 19. Opening Spring 27. Main Drive Link

6. Spring Release Latch 20. Closing Spring Anchor
14. Crank Shaft 21. Pole Shaft

Fig. 20" Principal Parts in a Manually Charged Spring Operated Mechanism.
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from the “b” contact so the motor operation is independ-
ent of the position of the breaker contacts. This arrange-
ment makes the breaker suitable for use with instantane-
ous reclosing relays or in special operating sequences.

The standard control utilizes AC or DC control power.
For 240 or 120 volt AC equipment, the control power
may be taken direct from the source through fuses. For
480 and 600 volt operation, a suitable control power
transformer is used. The transformer is optional for 240
volt systems. DC control voltages are 48, 125 or 250.

When the breaker closed, the “a’ contact in the shunt
trip (SH-TR) coil circuit also closed to complete this trip
circuit. The red indicating lamp (R) supervises the shunt
trip circuit to show that it is in working order, and
indicates that the breaker is closed.

When control power is turned on, any power-operated
breaker in the test or connected position with its springs
discharged will have its motor energized until the closing
springs are charged.

5.1.3 Manual-Operated Mechanisms

On manually operated breakers, the closing spring canfbe
charged only by hand, as described in Section 4.2:0A8§
usually equipped, the breaker can be closed ondy byhand,
with the close bar. As an optional extra, a closingfspring
release device can be supplied on these breakers.

Hand opening of the breaker can bg dome only by
means of the trip plate; however a shunt trip'device can be
supplied as an optional extra.

5.1.4 Explanation of Spring-Charging Mechanism for
Manually-Operated Breakers

Figure 20 is another isometric“diagram to illustrate the
mechanism in a manually operated breaker. For sake of
clarity, the actuator has,beensomitted.

Figure 21 gives,theldetails of this spring-charging device
which is lo€ated between the mechanism right hand side
frame and thegight crank arm. A part of this assembly is
the manual“¢hargedcam which is rigidly fixed to the crank
shaft, the same‘a$ the main close cam and crank arms.

The other parts are the front crank assembly which is
pivoted to a bracket fastened to the main frame base, and
has aysocket for the manual charge handle. The rear crank
isypivoted to the front portion and has a cross-wise pin on
thedend. A spring forces this pin against the cam. Another
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spring holds the front crank assembly in a flockwise
direction against a stop, so that the manual spring-charge
handle socket is normally upright in the unised position.

. Manual Charge Handle

. Manual Charge Handle Socket
FroatyCrank Assembly

Piyot PiA

Mounting/Bracket

Rear Crank Assembly
Cranlk,Pin

/Manual Charge Cams (3)
Crank Shaft

Claw Stop

SO ORNOHS WN =

Fig. 21 Spring-Charging Mechanism on Manual
Operated Breakers

The manual charge cam is mounted on the crank shaft
so that the crank pin hooks behind the hook:-shaped
surface of the manual charge cam as shown, when the
handle is upright and the springs discharged. The springs
are fully charged by a 90 degree counterclockwise
rotation of the handle. The crank spring then returns the
assembly to the handle-upright position. In operation this
means a single downward stroke from vertical to approxi-
mately the horizontal position. As the “Spring charged”
position is reached, the handle becomes effortless to turn
and the closing spring crank arms snap over center.

It is possible to manually recharge the closing springs
immediately after closing the breaker and before it has
been tripped open. This results in the springs loading the
associated bearings and latches for long periods. Also an
extra close operation, or trip-free operation, will be
necessary on levering the breaker to the disconnect and
remove positions. Therefore, it is recommended that the
springs be charged just prior to the closing of the breaker.

LB. 33-790-1G
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a) Breaker Open Springs / Lf@\l “ | 7 ¢) Breaker ClosedSprings
Discharged < A Discharged

. Trip Lateh Held Trip Latch Released
d) Breaker Closed Springs

Charged e)) Trip Shaft Latch Details

. Stop Roller

Close Cam

Roller Constraining Link

Pivot Pin

Trip Latch

. Trip Shaft Latching Surface

Trip Shaft

. Pole Shaft

. Center Pole Lever

10. Pole Lever Pin

11. Moving Contact Arm

12. Stationary Arcing Contact

13. Moving Contact PivotiRin

14. Main Drive Link

15. Main Roller

16. Spring ReleasedLatch

17. Insulating Link Adjusting
Stud and Locknut

18. Insulating Link

19. Mechanism Side Frame

20. Hardened Latch Surfaces

CENIOALN

b) Breaker Open - Springs Charged (Spring Charged
Position Corresponding To This Closing Cam Position
Shown in Fig. 20).

Fig. 22%These Sketches Show the Four Basic Positions of Breaker and Linkage with Enlarged View of Trip Shaft
and Latch
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5.1.5 Circuit Breaker Closing Mechanism

This mechanism is of the general variety of mechanically
trip-free mechanisms. This means that the breaker can be
opened or tripped free from the closing mechanism at any
point in its closing stroke. It also means that if the trip
latch is held in the “trip” position while the spring release
latch is released, the closing springs will make a trip-free
operation but the breaker contacts will not close or move
appreciably toward the closed position.

Based on this construction, the breaker close and trip
linkage can have four steady state conditions. The
arrangements of the basic close and trip linkage for these
four conditions are shown in Figures 22a, 22b, 22c, and
22d as follows:

Figure 22a Breaker Open, Springs Discharged, Trip Latch
Not Reset.

Figure 22b Breaker Open, Springs Charged, Trip Latch
Reset.

Figure 22c Breaker Closed, Springs Discharged.

Figure 22d Breaker Closed, Springs Charged.
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The angular position of the close cam in Figurey22a
corresponds to the angular position of the drive ‘plates and
closing spring crank arms shown in Figuref16b. The trip
latch is in the tripped position and it will, reset to the
latched position at the end of the spring charging stroke.
The closing springs are charged by counterclockwise
rotation of the ratchet and drive plates untib the close cam
stop roller meets the spring release latch, as shown in
Figure 22b.

Note in Figure 22b alsenthat the lower end of the main
drive link, with the main rollér; has swung upward and
toward the left, pushing the trip latch constraining link so
as to rotate the trip latchpback to the reset position. This
occurs at the same time that the spring charge is complete
and just before thetelose cam stop roller strikes the spring
release latch. “Bhe position of the cam in Figure 22b
corresponds” to, the” position of the drive plates in Figure
16agpringcharged, breaker open.

The\breaker is now ready to be closed. Closing is
starteduby, counterclockwise rotation of the spring release
latchiRefer again to Figure 22b. This removes the hold on
theyclose cam stop roller, and allows the force of the
closing springs to rotate the close cam counterclockwise

a) Shunt Trip

1. Trip Latch 7. Trip Shaft Lever

2.<Ttip Latch Pivot Pin 8. Trip Shaft

3. Roller Constraining Link 9. Trip Shaft Latch Surface
4.“Shunt Trip Device 10. Main Drive Link

6, Shunt Trip Armature 11. Trip Shaft Adjusting Screw
6. Shunt Trip Coil 12. Trip Actuator

b) Trip Shaft Adjustment

Fig.23 Shunt Trip Details Showing Trip Shaft Adjustment
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and close the breaker. The linkage is then in the position
shown in Figure 22c. The close cam has rotated about 180

degrees.

The spring release latch can be rotated by two

methods:

1. By the spring

release device on power-operated
breakers, as shown in Figures 14 and 31b.

2. By the close bar, through the linkage shown in

Figure 31b.

5.1.6 Circuit Breaker Tripping or Opening Mechanism

Referring to Figure 22c showing the breaker in the closed
position, the breaker is tripped open by counterclockwise
rotation of the trip shaft. The trip shaft extends across the
left hand part of the breaker, from the left hand
mechanism side sheet to the left hand breaker side sheet;
and can be rotated by several devices as later described.

Rotation of the trip shaft accomplishes breaker open-
ing as follows: Staying with Figure 22c, the main contacts
(not shown) produce a clockwise twisting force or torque
on the pole shaft. This is transmitted by the center pole

lever downward through the main drive link to the main
roller. The main drive link at the main roller is connected
to the trip latch by the roller constraining link. The
downward force on the main drive link results in a pulling
force on the roller constraining link. This force tends to
rotate the trip latch counterclockwise, but the trip latch is
kept from rotating by overlap of the latch surface ofgthe
trip shaft. A very small rotation of the tsip shaft thus
releases the trip latch to rotate counterclockwise to the
position shown in Figure 22a. The enlasged yiews of the
trip shaft and trip latch tip in Figuren22e“show in detail
the rotation of the trip shaft for release ofythe trip latch.
Thus the entire linkage collapses,under #ghe force of the
main contacts and comes to rest withythe breaker open, as
in Figure 22a. Note that theWtrip/latch is still in the
released position, i.e., not fesety

If the breaker staridshepenywith springs charged as in
Figure 22b, and,if the gripishaft is held in the rotated or
trip position, anattemptsto close will result in a trip-free
operation. .This is§so “because, with the trip shaft in the
trip positiony, thereis no restraint on the trip latch, so no
force is appliedte the main link to close the breaker.

Altheugh certain interlocking operations may or will
resultin _this trip-free type of operation, it causes some

"= "4

al Untripped

b) Tripped

1
2
3
4.
5.
6
7

. Trip Actuator
. Trip Shaft Lever
. Trip Plunger

Trip Shaft
Left P.U. Lever

. Pole Shaft
. Actuator Reset Lever

Bkr. Closed

—’l'“q—\/b—L

c) Actuator Reset

Fig. 24 Actuator
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extra shock on the mechanism parts. Therefore trip-free
operations should be avoided.

The trip shaft can be rotated to trip the breaker in the
following ways:

1. By hand push on the trip plate. As shown in Figure 27,
this item has a tab which pushes against a pin on the trip
shaft which applies a direct rotating force on the shaft in
the tripping direction.

2. By shunt trip device, as shown in Figure 23a. The
armature of the clapper-type electro magnet pushes on a
lever on the trip shaft to rotate it in the tripping direction.

3. By action of the actuator, as shown in Figure 24b. A
downward pull by the trip plunger pulls on a lever from
the trip shaft to rotate it in the tripping direction.

4. By action of the trip plate on the front of the breaker
compartment door (providing the breaker is in the
connected position.) A flap on the breaker compartment
hinged door, operating through a sliding link and lever
fastened to the cradle move the compartment trip lever
extending from the bottom of the drawout unit. Refer to
Figures 25 and 26.

5. An undervoltage trip device is available as an accessonyy
and will directly operate the trip shaft. This is shown in
Figures 67 & 68, and its operation is coveredin Section
8.7.1.

6. Blown Limiter Indicator. See Fig. 80.

S5.1.6.1 Miscellaneous Details

Figure 26 shows a bottom view of tH€& breaker drawout
unit. Visible in this picture are detail§\as follows:

1. The Interference Interlocks

These are Z-shaped brackets@which prevent circuit
breakers with insufficientmintemsupting ratings (or mis-
matching disconnects) from ®eing inserted into wrong
compartments.
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DRAWOUT UNIT INTERLOCK
POSITION SCREW FOR ANTI-BOUNCE
INDICATOR CLOSE INTERLOCK LATCH

EMERGENCY
SPRING CHARGE
ASSEMBLY

COMPARTMENT
TRIP LEVER

Will accept
This compartment these breakers
DS-206 DS-206
DS-206S DS-206S, DS-416,
DS-4168S, DS-420
DS-416 DS-416,DS-416S,
DS-420
DS:416S DS-4168S, DS-420
DS-420 DS-416S, DS-420
DSL-206 DSL-206
DSL-416 DSL-416

Fig. 25 DS-632 Breaker with Front Panel Removed
(391063)

2. Ground Contact

This contact engages a corresponding contact on the
compartment floor and provides positive grounding of the
breaker frame.

3. Motor Cut-Off Switch

On power-operated breakers this switch disconnects the
motor when the charging of the closing springs is com-
plete. It is operated by motor cut-off switch lever shown
in Figures 13 and 15, which also operates the spring
charge indicator.

4. Seismic Positioner

Seismic Positioner increases the rigidity of the breaker to
withstand sideways forces due to vibrations on earthquake
condition. As shown in Figure 26b, it is mounted on the
top rear of the breaker pole unit frame and engages with a
spring loaded counterpart in the enclosure.

1.B. 33-790-1G
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MOTOR CUT-OFF
SWITCH
(UNDER COVER)

COMPARTMENT
TRIP LEVER

INTERFERENCE
INTERLOCK
(DS 206)

GROUND
CONTACT

Fig. 26a Bottom View of Breaker Unit Showing Interference

Interlock, Motor Cut-off Switch and Other Details
not Visible from Above

SEISMIC
POSITIONER

Fig. 26¢c Front Wiew,Showing Close Bar Guard (391071)

Fig. 26b“Rear,View Showing the Seismic Positioner (75010-2)
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5. Close Bar Guard

This covers the close bar to prevent unintentional manual
closing of the breaker. It is mounted on the front panel to
cover the close bar. In case of emergency, the breaker may
be closed by pushing the close bar through a small hole in
the cover. See Figure 26c.

6. Operation Counter

Mechanical counter mounted under the top plate below
the auxiliary switch provides the record of the number of
breaker operations. The counter is connected through
linkage to the pole shaft.

5.1.7 Mechanical Interlocking, Description and
Explanation of Operation

To increase safety to personnel and the circuits to which
the breaker is connected, the complete unit is equipped
with automatic mechanical interlocking. This interlocking
is effective in various ways in the four breaker positions
(Figure 27):
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DO NOT TAMPER WITH INTERLOCKING; AND
IF IS NOT FUNCTIONING, HAVE, IT/COR-
RECTED. INTERLOCKING THAT IS FUNC-
TIONING IMPROPERLY CAN RESULT IN ME-
CHANICAL AND ELECTRICAL DAMAGE TO
EQUIPMENT AND BODIEY INJURY TO PER-
SONNEL.

a. The REMOVE positiom

b. The DISCONNECT ‘position.
c. The TEST position.

d. The CONNEET position.

In additionithere is an interference interlock described
in Sectioft 5.6 .1V

This mechanical interlock system serves basic purposes
as follows;:

I, In"the REMOVE position it prevents the breaker from
being, closed and prevents the closing springs from being

CONN ]’—‘-l

—TEST-{F 5

—01SC~- ==

. Indicator Index Tab
Front Panel

Levering Worm Shaft
. Levering Worm

sPon

5. Indicator Pivot Pin
6. Traveling Stop Nut
7. Traveling Stop Nut

Clamp

8. Indicator Lever
9. LeveringWorm Gear
10. Levering Shaft

Fig. 27 Drawout Unit Position Indicator
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charged or remaining charged. The levering device shutter
is held open.

2. In the DISCONNECT position it prevents the breaker
from being withdrawn from its compartment.

3. In the TEST position it permits all normal no-load
operations of the breaker with the primary disconnect
contacts separated.

4. In the CONNECT position it prevents the disconnect-
ing or withdrawal of a closed breaker. This prevents the
drawing of dangerous, destructive arcs on the disconnect-
ing contacts if the circuit is loaded.

S. While moving the breaker in either direction between
the TEST position and the CONNECT position or the
DISCONNECT position; or while standing in any interme-
diate position, it prevents the closing of the breaker.
Therefore it prevents the connecting of the closed breaker
to the power circuits. This prevents arcing on the
disconnecting contacts as would occur in going into
contact with aload on the circuit.

Here are the detailed interlocking conditions which
exist in each of the four breaker positions:

5.1.7.1 The REMOVE Position

This is the position of the breaker when nearest the front
of its compartment, and is where the breaker must be
placed when it is installed after having been completely
outside of the compartment.

In this position, the following conditions exist:

A. The breaker is open.

B. The closing springs are discharged. [flan attempt is
made to charge the springs, a trip-free @peration will
result.

C. The breaker cannot be closed either electrically or
by hand.

D. The breaker can“bé withdrawn from the compart-
ment by direct pull. (Thelévering device is not engaged
with the cradle.)

E. The levering device arms are in a horizontal position
with theithellers pointing toward the rear. See Fig-
ure 6.

1.B.33-790-1G

5.1.7.2 The DISCONNECT Position

In this position the breaker has moved only a fraction of
an inch into its compartment and will be shown by the
position indicator.

In this position the following conditions exist:

A. The breaker will be held in its compartmerit as the
levering rollers have lowered into the'slots in the cradle
arms.

B. The shutter will close overgthe levering device hex
shaft.

C. The shutter may befocked closed and the breaker
held trip-free by a padlock as described in Section
5.1.8.5, thus locking’itlin thé&compartment.

D. Both primaryaand‘secondary disconnecting contacts
are separated.

E. Theybreakenis open.
5.1.7.3"The TEST Position

This, is’ the” position of the breaker when at a point in
betweengthe DISCONNECT position and the CONNECT
position, as shown by the draw-out position indicator. In
this position the main disconnecting contacts are sepa-
rated enough to permit safe operation of the breaker.
However, the secondary contacts are made up.

In this position the following conditions exist:

A. The breaker must arrive in this position-from either
direction with its contacts open. Its closing springs may
be either charged or discharged when coming from the
connected position.

B. When the levering crank handle is removed, it is
possible to close and trip the breaker by hand or
electrically.

C. Just before the breaker arrives in the TEST position
from the DISCONNECT position, the secondary con-
tacts make up and the spring-charge motor automat-
ically runs and charges the closing springs on power-
operated breakers.

D. The breaker can be closed by hand, or electrically,
after the springs are charged as in paragraph C above.



E. The breaker can be tripped open by hand, or
electrically through the shunt trip device.

F. The trip plate on the hinged compartment door will
not trip the breaker.

G. The breaker must be open before further levering
can be done.

H. The overload tripping characteristics can be visually
checked or changed. Amptector trip devices can be
electrically checked and calibrated with a portable test
kit. (Accessory equipment)

5.1.7.4 The CONNECT Position

This is the position in which both primary and secondary
disconnecting contacts on the breaker are engaged with
their stationary counterparts in the compartment.

It is the farthest position from the front of the
compartment into which the breaker can be levered, as
(1) shown by the drawout position indicator, and
(2) when the mechanical stop is felt as a sudden increase
in load on the levering crank handle.

NOTE

When levering in from the TEST position, an increasegin
load on the crank handle will be felt as the main discon®
necting contacts are engaged. As cranking is £ontinued,
the load will decrease some and then suddenly increase as
the final connected position stop is reachedy

In this position all of the conditions listed for TEST
position also exist, except

IN THIS POSITION, DO NOT"ATTEMPT TO
ELECTRICALLY CHECK4 THE AMPTECTOR
TRIP DEVICE WITH THE, TEST*KIT OR BY
ANOTHER METHOD BECAUSE BREAKER
WILL BE TRIPPED AND CAWSE DISRUPTION
OF SERVICE.

The trip plate on the hinged compartment door will be
operative, and can be"used to trip the breaker when this
door is closed.

In addition to theyabove interlocks, the interference
interlockfdescfibed 4n Section 5.1.6.1 prevents a breaker
of the wrong franie size from being placed in a compart-
ment.

5.1.8 Detailed Explanation of Mechanical Interlock
System

That“part of the interlock system which prevents closing
ofithe breaker while being driven in either direction by
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the levering device, or while it is standing in%any
intermediate position between “TEST”” and “CONNECT”
or “DISCONNECT?”, is shown in Figure 28afand b. Figure
28a shows the shutter and trip plate for normal operation,
such as in DISCONNECT, TEST, or CONNECTpositions.
The breaker can be closed and tripped open by all
available devices in the latter two positions@xcept the trip
plate on the hinged compartmentsdoor.

In Figure 28a, the shutteriprevents pushing the levering
device crank handle ontosthe weorm shaft. If the shutter
alone is pushed downward /it will rotate slightly about its
pivot pin and its loweg projection (See Figure 28a) strikes
the hook on the trip plateyand the worm shaft will not be
cleared. So it is necessary to push the trip plate in, which
moves the hook bagk out of the way of the shutter lower
projection. Thisypermits the shutter to be pushed down-
ward to cléarithe Worm shaft for the levering device crank
hangdle, as'shown'in Figure 28b.

Note that pushing the trip plate in also pushes the trip
shaftepin)so as to rotate the trip shaft counterclockwise,
thusftripping the breaker open. If closing is attempted
with the linkage as in Figure 28b, a trip free operation will
be made.

Movement of the shutter also is controlled by the
interlock cam, mounted on the levering device shaft to the
left of the worm gear. The interlock cam has a fixed
relation to the levering device arms. Figure 29a, b, c, and
d show the relation between the shutter, interlock cam
and levering device arms for the four basic positions of the
drawout unit in the compartment.

Figure 29a shows the CONNECT position. The cam is
in a position to allow free travel of the shutter interlock
pin.

Therefore the shutter can be pushed downward, but
only after pushing in the trip plate as in Figure 28. This
trips the breaker and therefore prevents levering out with
the breaker closed.

Figure 29b shows the TEST position. Note that
between CONNECT and TEST positions the cam will
rotate so as to block the shutter interlock pin. This
prevents the shutter returning to its closed position and
releasing the trip plate if the levering device crank handle
is removed. Thus, if a closing operation is tried during this
part of the travel, a trip-free operation occurs and the
breaker contacts do not close. Note that this is true for
either direction of breaker travel so that no load is made
or broken at the disconnecting contacts.
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When the breaker gets to the TEST position, a slot in
the interlock cam allows free movement of the shutter
interlock pin, and the shutter returns to closed position
when the crank is removed. The levering device arms are
almost vertically downward.

Figure 29¢ shows the DISCONNECT position. Here
also the cam rotates so as to block the shutter interlock
pin while the breaker is between positions thus holding
the shutter open. When the exact position, as shown on
the indicator, is reached, the shutter will close when the

Plate in Untripped Position

a) Shutter in Normal PoSition/Trip

. Shutter Push Tab

Shutter

. Levering Device Worm Shaft
Shutter Lower Projection
Shutter Pivot Pin

. Shutter Interlock Pin

. Pole Shaft

. Levering Device Shaft

. Trip Shaft

10. Trip Shaft Pin

11. Tripping Tab

12. Trip Plate

13. Trip Plate Hook

14. Levering Dévice @rank Handle

CONOODWN =

b) Shutter Down, Trip Plate Held in Tripped Position

Fig. 28 "Relation of Shutter, Trip Plate, and Trip Shaft
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crank is removed. The levering arms will be approximately
40° below the horizontal.

Figure 29d shows the REMOVE position. Here the
interlock cam stops with the shutter interlock pin
blocked. Thus the shutter stays down and the breaker
stays tripped when the crank handle is removed. The
breaker is held trip-free, so it cannot be closed. Also, by
another interlock described later, the close-release latch
cannot be released.

5.1.8.1 Spring Discharge Interlock

1. The purpose of this interlock is to operate the
close-release latch as the breaker is moved out beyond
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TEST position. This causes a trip-free operatign ofythe
closing mechanism because it occurs while the, levering
device crank handle is necessarily still on thé"worm®shaft,
and the closing springs are charged if the breaker is
electrically operated. This is because the crank#handle is
still being used to move the breaker in the final part of its
travel to the DISCONNECT position. Thus,, the trip plate
is still pushed in and consequently, the breaker is trip free.

2. Figure 30a, b, ¢ and d shews theéssential parts of the
spring discharge interlocksya ‘@and b show the levering
device in the REMOVE jposition, The Interlock Plate has
two horizontal pins 7,and (8 extending from it, as shown
in a, b, ¢ and d. The upper one is designated arbitrarily as
Pin"'A and is darkened to distinguish it from Pin B. In

rwNe

b) Test Position

Levering Device Arms 1
. Shutter

. Shutter Interlock Pin
Interlock Cam

¢) Disconnect Position

d) Remove Position

Fig)29 Relation of Shutter, Interlock Cam and Levering Device Arms
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levering the breaker out to the REMOVE position as counterclockwise by Pin B, to the CLOSE position. This
shown in a and b the levering shaft has turned counter- releases the spring release latch through the linkage shown
clockwise until the levering device arms are horizontal to in Figure 30, which results in a trip-free operation of the
the rear. As it rotates, the close bar cam has been rotated breaker if the closing springs are charged. This happens

d) Breakerin Connect Position ( With Interlock
Screw, See Section 5.1.8.2)

¢) Breaker in ConinectPosition ( Without Interlock
Screw, See Section 5.1.8°2)

1. Interlock Plate Assembly 5. Narrow Slot 9. Close Bar

2. Drive Pin 6. Wide Slot 10. Close Bar Pivot

3. Interlock Screw 7. Pin A" 11. Close Bar Cam

4. Levering Device Shaft 8. Pin 'B"’ 12. Levering Device Arm

Fig. 30 o,Close-Release Interlock to Discharge Springs on Levering Out of Compartment and Conn. Position
no Manual Close Interlock
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because the levering device crank has the Trip plate held
in the Trip Position. If the breaker is manually operated,
levering out can be stopped at the TEST position. Remove
the levering device crank handle and (1) Close the breaker
and (2) Trip the breaker. This will discharge the springs so
that, when the REMOVE position is reached, there will
not be a trip-free operation. The Close bar will merely be
pulled into the “CLOSE” position.

5.1.8.2 Connected Breaker Manual Close Interlock

The purpose of this Interlock is to make possible a choice
between being able to close the breaker by hand-push on
the Close bar and not being able to, with the breaker in
the CONNECT position. Some consider it undesirable to
do so. Referring to Figure 30a, the Interlock Plate
Assembly is keyed loosely to the levering device shaft by a
drive pin as shown. If the interlock screw is omitted, the
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interlock plate can be rotated freely on the shaftfaboug, 10
degrees. This is because the “wide” slot is considerably
wider than the drive pin. If the interlock serew is,in place
in the “narrow’ slot, the Interlock Plate hasipractically no
play and is forced to rotate exactly as much as the
levering device shaft rotates.

Figure 30c shows the standard arrangement, without
the interlock screw, with,the levering device arms in the
CONNECT position. NoteWthatagthere is a clearance
between the back of the hok and,Pin A. This permits the
close bar to be pushed (to the|*close” position and close
the breaker.

In Figure 30d, all\paits are in the same position as in
Figure 30c, exceptythat the interlock screw has been
placed in the “narrow slot”. This arrangement is shown in
Figure 254This,forces the interlock plate to rotate about

a) Close Bar (Normal Position)

1. Spring Release Latch

2. Bell Crank Pivot Pin

3. Bell Crank

4. Spring Release Latch Link

6. Close Bar

5. Spring Release Latch Link Pin

7. Close Bar Pivot Pin
8. Open-Close Indicator Pin

b) Close Bar (Released Position)

9. Close-Bar Cam
10. Spring Release Device
11. Closing Cam Stop Roller

Fig. 31 Close Interlock to Prevent Efforts to Close a Breaker that is Already Closed
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10 degrees further than in Figure 30c, so that there is
almost no clearance between Pin A and the back of the
hook. Consequently the Close bar cannot be pushed to
the ““Close” position. However, the breaker can be
remote-closed by applying control voltage to the spring
release coil through a control switch or other circuit-
making device.

5.1.8.3 Breaker Equipped for Electric Lockout

Power operated breakers may be equipped for electric
lockout, meaning that closing an unenergized circuit is
prevented. This may be the main circuit or any other
desired circuit. This is accomplished by making it impos-
sible to release the spring release latch by the spring
release device unless the monitored circuit is energized.
The spring release coil (SR) is wired through the contact
on the motor cut-off switch that closes as the closing
springs become fully charged. The remainder of the circuit
is through a front panel closing pushbutton switch and to
the terminals of the circuit being monitored. Thus, when
the monitored circuit is energized properly, the breaker
may be closed through the panel pushbutton switch,
provided in addition that the closing springs are charged.

As an additional safeguard against undesired closing
under this electric lockout condition, all such breakers
will be equipped with the interlock screw as described in
Section 5.1.8.2 above. This prevents hand closing of the
breaker in the CONNECT position.

Manually operated breakers may also be furnishedfwith
this feature if they are equipped with optional electrical
spring release devices.

5.1.8.4 Closed Breaker Interlock

Figure 31 shows how operation of the#spring release latch
is prevented when the breaker alrgady is“in the closed
position. The Close Bar is connected, to the spring release
latch by a link and bell crank. Bheylink®is pivoted on the
lower end of the close bar cam by a'pin as shown. As the
Close Bar is pushed, the pimyandslatch link will move to
the right, along with the lowereénd of the cam. The lower
end of the link is facing 4 knife edge pivot on the vertical
arm of the bell crank. The upper end of the link is facing
the Open-Close Indicator Pin. This pin is at the left end of
its slot in the mechanism side frame with the breaker open
and at the right end with the breaker closed. As the Close
Bar is pushed), the link therefore has two possible end
pivots. If thesbreaker is open the upper end of the link
will swifigytogthe right until it touches the indicator pin.
The lower end of the link will then swing to the right and
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b, Padlock Plate Notch
. “Padlock Plate

. Trip Plate

Front Panel

Shutter .

. Levering Device Worm Shaft

. Projection on Shutter

. Bent Tab on Padlock Plate

. Projection on Trip Plate

10. Padlock Interlock Lever

11. Pin on Padlock Interlock Lever
12. Trip Shaft

©CONO O AN

Fig. 32 Padlock Device - Locked Trip Free and
Shutter Raised

push the vertical arm of the bell crank to the right. The
horizontal arm of the bell crank moves downward and
presses directly on the spring release latch, allowing the
breaker to close.

If the breaker already is closed and the Close Bar is
pushed, the upper end of the spring release latch link will
swing free to the right because the indicator pin is not
there to stop it. Consequently, no force is applied to the
vertical arm of the bell crank, and nothing else happens.

5.1.8.5 Padlocking Provision

Figure 32 shows the essential parts of the padlock
interlock. The breaker is padlocked in the trip-free



condition in which the breaker cannot be closed and the
breaker cannot be moved with the levering device. This
figure shows the relation of parts for padlocking in the
trip-free, shutter up condition. There are three major parts
involved, which are interleaved and assembled on the left
hand side of the levering device assembly:

1. The Shutter
2. The Trip Plate
3. The Padlock Interlock Lever

The Padlock Interlock lever is located between the Trip
Plate and the Padlock Plate, and is pivoted on a fixed
center toward the rear of the breaker. The front part of
this lever has a sloping slot into which a projection from
the trip plate extends. Horizontal movement of the trip
plate by cam action of the projection against the walls of
the slot, causes the front of the interlock lever to move up

or down. The interlock lever is pushed upward by a
spring. This lever also has a short pin extending outward

T
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normally into a curved notch in the bottom edge ofjth
padlock plate.

To padlock the breaker, with shutter @ push
the trip plate in. Pull the padlock plate f . This
exposes the padlock slot in the padlock plate. Insert
the padlock and lock. *

Movement of the trip plate pushes the front end of the
padlock interlock lever d its pin downward

n,
and out of the notch iN ck plate. Forward
movement of the padlocksplate backward movement
of the trip plate places/(the 9 in the padlock interlock
lever behind the no inthe padlock plate. With the
padlock plate hel , the padlock interlock lever
cannot move. e tion from the trip plate is

consequently the slot in the padlock interlock
lever, so the aker remains locked in the trip-free
condition he“padlock is removed and the members

heir normal positions by their return

o locked, the shutter is prevented from

avel by a horizontal projection striking a
b on the padlock plate.

&
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Section 6 - Circuit Breaker Pole Units, Description and Operation

6.0 GENERAL

Figures 33, 34, 35, and 36 show detailed three pole
assemblies of all of the type DS circuit breakers.

DS206 has the three poles mounted on a single molded
base of high strength insulating material, with the contact
parts and sensors mounted on it. Figures 37 and 38 show
front and rear views of the assembly.

The DS416, DS420, DS632 and DS840 differ in that
each of the three poles are mounted on individual

insulating bases, and all three poles held in accugate
alignment by a welded steel frame. Front and rear views
of each are shown in Figures 39 and 40 for the DS416;
Figures 41 and 42 for the DS420, Figures 43 and 44 for
the DS632, Figures 45 and 46 for the DS840.

6.1 MOVING CONTACT SUB-ASSEMBLIES

The moving contact members 4of all\atings consist of
blades hinged at the bottom,to thejlower main terminal

|y

15.75
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1. Pole Units- One Pole Only Shown 5. Lower Main Terminal 9. Main Contact

2. Rigid Welded Frame 6. Upper Main Terminal 10. Moving Contact Assembly
8. Molded 3-Pole Base 7. Stationary Contact Assembly 11. Insulating Link Rod End
4. )Sensor 8. Arcing Contact 12. Moving Contact Pivot

©"

Fig. 33 “Three-Pole Assembly o f DS-206 Pole Units on Frame
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through controlled pressure rotating contacts and with
main and arcing contacts at the upper end. The arcing
contacts of all of the five ratings shown are essentially the
same design. The number of blades, the size of the main
terminals and the number of fingers in the main discon-
necting contacts vary with the rating. The DS206 has two
moving blades, the DS416 and DS420, four moving
blades, and the DS632 and DS840, eight moving blades.
On the DS206, two butt type main contacts and a knife
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blade arcing contact are located between the tyo hinged
blades. On the DS416 and DS420 the main contact
member, i.e. which makes actual contdct’ with the
stationary contacts, is a horizontal member to which all
blades are connected. On the DS632 and DS840 there are
two sets of contacting surfaces, one vertically above the
other, for making contact with two correspending rows of
stationary contact fingers. The aieing contact assembly is
bolted to the top of the maingmoving contact blade

1. Individual Single Pole Unit 5. Lower Main Terminal 9. Main- Contact

2. Rigid Welded Frame 6. Upper Main Terminal 10. Moving Contact Assy.

3. Molded Pole Base 7. Stationary Contact Assy. 11. Insulating Link Rod End
4, Sensor 8. Arcing Contact 12. Moving Contact Pivot

Fig’34 Three-Pole Assembly of DS-416 and DS-420 Pole Units on Frame

I.B. 33-790-1G



40

assembly. This has the arcing contact tips, of arc resisting 6.2 STATIONARY CONTACT SUB-ASSEMBLIES
metallic composition, permanently fastened near the

upper end of the assembly. The moving contact blade  The stationary contact sub-assemblies may be seengin
assembly is operated by a strong and rigid insulating link. Figures 47, 48, 49, 51 and 53. All main contacts, he.
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1. Single Pole Unit 5. Lower Main Terminal 9. Main Contacts

2. Rigid Welded Frame: 6. Upper Main Terminal 10. Moving Contact Assembly
3. Molded Pole Base 7. Stationary Contact Assembly 11. Insulating Link Rod Ends
4. Sensor 8. Arcing Contact 12. Moving Contact Pivot

Fig. 35 Three-Pole Assembly of DS-632 Pole Units on Frame
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those which carry the main continuous load current, are
of the butt type composed of a multiplicity of fingers.
Each finger is hinged at the upper end under controlled
pressure. Compression springs at the lower end apply
predetermined pressure against the moving main contact
in closing, and standing in the closed position. These
springs are visible in the photograph of the DS206 only.
With this construction, the pressure on the main contact
surfaces is increased during the carrying and opening of
high short circuit currents because the magnetic field of
the current pushes the lower end of the finger toward the
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moving contact. Hinging the finger at the top thus results
in what is sometimes called “blow-on” action, This greatly
increases the capability of the entire contdct assembly to
withstand the high fault currents associated with these
breaker ratings.

The stationary arcing contactssare similar for all ratings
and consist of two parallel fingersfone on each side of the
stationary terminal member.“Eheysare pushed toward each
other by compression spfings and have arc resisting tips.

®

ODoOQomo

oot
(0)—
®___

. Single Pole Unit

. Rigid Welded Frame
. Molded Pole Base
Sensor

Lower Main Terminal
. Upper Main Terminal

cOBWN

. Stationary Contact Assembly
. Arcing Contact

12. Moving Contact Pivot

®

Main Contacts
Moving Contact Assembly
Insulating Link Rod Ends

Fig. 36 Three Pole Assembly of DS-840 Pole Units on Frame
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The moving arcing contact thus wedges the stationary Figures 37 thru 46 show the combined moving and

contact fingers apart as the breaker closes. stationary contact sub-assemblies of the various breakers.
This shows the proper relationships, clearances and cofi*

The parallel action of the magnetic fields of the tact deflections of the various parts.

currents in each arcing contact finger causes the fingers to

be attracted toward each other when closing against fault

currents. This results in a “blow-on” action on the arcing

contacts.

MOLDED BASE STATIONARY ARCING
CONTACTS

ARCING CONTACT
SPRING

MAIN CONTACT
SPRING

STATIONARY MAIN
CONTACT FINGERS

MOVING

ARCING CONTACTS

MOVING CONTACT

ASSEMBLY

PIVOT
BLOCK

HINGE SPRING

INSULATING LINK
INSULATING ADJUSTING NUT
LINK (LOWER)

Fig. 37 Type DS-206 Pole Unit Assembly - Front View (384502)
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MOVING ONE-PIECE
MAIN MOLDED BASE
CONTACTS

INSULATING
LINK ADJUSTING
NUT (UPPER)

LOWER TERMINALS
(SENSORS REMOVED)

Fig. 38 Type DS-206 Pole Unit Assembly - Rear View (384499)
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STATIONARY
ARCING CONTACT ARCING
SPRING CONTACTS
MOLDED BASE

MOVING

4 ARCING

CONTACT
STATIONARY
MAIN CONTACT
FINGERS

MOVING CONTACT

ASSEMBLY INSULATING

LINK

INSULATING
LINK LOCK NUT

Fig. 39 Type DS-416 Pole Unit Assembly - Front View
(383420)

MOVING MAIN
CONTACT

Fig. 40 Type DS-416 Pole'Unit Assembly - Rear View
(391098

ARCING CONTACT
STATIONARY SPRING
ARCING

CONTACTS

MOVING R,

ARCING i v STATIONARY

CONTACT ) 4 - MAIN CONTACT
B FINGERS

MOLDED BASE

MOVING CONTACT
ASSEMBLY
INSULATING

LINK

INSULATING
LINK LOCK NUT

MOVING MAIN
CONTACT

Fig. 41 Type DS-420 PoleUnit Assembly - Front View
(391101)

I:B.33-790-1G

Fig. 42 Type DS-420 Pole Unit Assembly - Rear View
(391099)




45

| ) STATIONARY
ARCING ] ARCING
CONTACT ] \‘\ [ CONTACTS
SPRING B | AP ;

MOVING
ARCING
CONTACT

STATIONARY MOVING MAIN
MAIN CONTACT CONTACTS

CONTACT FINGERS

STOP PINS

ADJUSTMENT
MOVING LOCKING CLIP
CONTACT

ASSEMBLY

INSULATING
LINK

MOVING ARM
ADJUSTMENT

Fig. 43 Type DS-632 Pole Unit Assembly - Front View Fig. 44 Type DS-632 Pole Unit Assembly - Rear View
(383418) (391095)

SPRING STATIONARY
ARCING
CONTACTS

STATIONARY

MAIN CONTACT

FINGERS
MOVING
ARCING
CONTACT

CONTACT STOP

PINS

MOVING ARM
ADJUSTMENT

MOLDED BASE

INSULATING
LINK

ADJUSTMENT

LOCKNUT
MOVING CONTACT

ASSEMBLY

Fig. 45 Type DS-840 Pole Unit Assembly - Front View Fig. 46 Type DS-840 Pole Unit Assembly - Rear View
(391094) (391097)
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1. Main Disconnecting Contact Cluster 7. Moving Arcing Contact

2. Hing Contact 8., Stationary Arcing Contact - Right Hand
3. Hinge Bearing Tube 9. Stationary Arcing Contact - Left Hand
4. Hinge Spring 10. Stationary Arcing Contact Spring

5. Moving Arm 11. Contact Spacer

6. Moving Main Contact 12. Stationary Arcing Contact Spring

13.
14.
15.
. Insulating Link

17.

Stationary Contact Assembly
Main Contact Spring
Link Pivot Block

Pole Lever Pin

Fig. 47 Moving and Stationary Gentact Details DS-206 (383979)
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1. Hinge Bearing'Tube 11. Insulating Link
2. Hinge Assembly 12. Operating Link Upper Pin
3{'Spring 13. Retainer
4. Hinge Spring 14. Spacer
5. MovinggArm - Inner 15. Rod End
6 Moving Arm - Outer 16. Stationary Arcing Contact - Right Hand
7. "Meving Main Contact 17. Stationary Arcing Contact - Left Hand
8. Moving Arcing Contact 18. Stationary Arcing Contact Spring
9. Clevis 19. Arcing Contact Retaining Pin
10, Insulating Link Lock Nut  20. Bearing Tube

. Main Contact Fingers
. Contact Spacer

. Contact Spring

. Arc Runner

Pin

. Spring Seat

. Stationary Contact Cage

. Base Mold

. Moving Contact Assembly

. Stationary Contact Assembly

Fig. 48 Moving and Stationary Contact Details DS-416 (391100) (383416)
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1. Hinge Bearing Tube P . Thsulating Link
2. Hinge Assembly 12. Operating Link Upper Pin
3. Spring 13.“Reétainer
4. Hinge Spring 140, Spacer
5. Moving Arm - Inner 15. Rod End
6. Moving Arm - Outer 16. Stationary Arcing Contact - Right Hand
7. Moving Main Contact 17. Stationary Arcing Contact - Left Hand
8. Moving ArcingyContact 18. Stationary Arcing Contact Spring
9. Clevis 19. Arcing Contact Retaining Pin
10. Insulating Link, LockyNut  20. Bearing Tube

A
®

/4

—

EEE®OE

. Main Contact Fingers
. Contact Spacer

. Contact Spring

. Arc Runner

Pin

. Stationary Contact Cage

Base Mold
Moving Contact Assembly
Stationary Contact Assembly

Fig. 49 Moving and Stationary Contact Details DS-420 (391086)
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CONONBWN =

. Arcing Contact
. Moving Arm - Outer, Link

Main Contact

. Operatingdink <\Jpper Pin

Rod End

. Adjusting Nut

. Moving Arm/={Inner Links - Straight
. Moving Arm - Inner Links - Offset
. HingélSprings# Outer

. Hinge Spring - Center

. Spring

amkockingiNut

. Hinge Assembly

5 Hinge Bearing Tube

. “Adjustment Locking Clip

» Insulating Link

+ Arc Runner

Fig. 50 Moving Contact Details DS-632 (383415 )
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1. Stationary Contact Cage 6. Main Contact Fingers 12. Arcing Contact Spring

2. Spring Seat 7. Locking Nut 13. Arcing Contact Retaining Pin
3. Contact Spring - Outer 8. Bearing Tube 14. Retainer

4. Contact Spring - Inner 10. Arcing Contact - Left Hand 15. Pin

5. Spring Button 11. Arcing Contact - Right Hand 16. Base Mold

Fig. 51 Stationary Contact Details DS-632 (383414)

1.B33-790-1G



51

L NOTE 1

-—
—

-
~

Xere @@@@l

1. Arcing Contact 9y Hinge Springs - Outer

2. Moving Arm - Outer Link/ “10. Hinge Spring - Center

3. Main Contact 11. Spring

4. Operating Link - Upper Pin® 12. Locking Nut

5. Rod End 13. Hinge Assembly

6. Adjusting Nut 14. Hinge Bearing Tube

7. Moving Arm,- 15. Adjustment Locking Clip
Inner Links - 'Straight 16. Insulating Link

8. MovingdArm)-

Inner Links - 'Offset

NOTE(T - Raised bearing surface on each arm must be in contact
with stationary hinge surface.

Fig. 52 Moving Contact Details DS-840 (391084)
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ORLON =

. Stationary Contact Cage

6

. Spring Seat 7
. Contact Spring - Outer 8.
. Contact Spring - Inner 9
10

Spring Button

. Main Contact Fingers
“abkocking Nut

Bearing Tube

. Arcing Contact Spring
.@Arcing Contact - Right Hand

15.

. Arcing Contact - Left Hand
. Retainer
. Arcing Contact Retaining Pin

Pin
Base Mold

500deoed

Fig. 53 Stationary Contact Details\PS-840 (391271)
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Section 7 - Arc Chute

7.0 GENERAL

Figure 54 is a close-up view of a breaker with one
insulating barrier removed to show the arc chute in place
on the pole unit. Similar designs of arc chutes are used on
the DS416, DS420 and DS632 assemblies with a smaller
one on the DS206 and a slightly larger one on the DS840.

30F THE 4
INSULATING
BARRIERS

SECONDARY l

.25-20 ARC CHUTE
SCREW

3 ARC CHUTES

Fig. 54 Breaker with Barrier Removed to Show Mounting
of Arc Chutes (391072)

MOLDED
CASE

STEEL PLATE

ASSEMBLED
ARC CHUTE

The arc chute fits well down over the arcifig contacts so
that the arc is confined inside the chute atjall times and
for all values of current. In the arc chute, immediately
above the arcing contacts, are spaced crosswise vertical

MOLDED INSULATING INSULATING
CASE; SPACER PLATE

ASSEMBLED:
ARC CHUTE

TOP

STRIPS STEEL PLATES

Fig. 56 DS-416/420 Arc Chute with Details (391270)

MOLDED INSULATING INSULATING
CASE SPACER PLATE

ASSEMBLED
ARC CHUTE

TOP

STRIPS STEEL PLATES

Fig. 55 DS-206 Arc Chute with Details (383973)

Fig. 57 DS-632 Arc Chute with Details (391269)
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steel splitter plates having an inverted “V” notch to
attract the arc and interrupt it essentially the cooling and
stretching the arc.

The DS206 arc chute is shown in Figure 55. The larger
arc chute for the DS416 and DS420 is shown in
Figure 56, the DS632 arc chute is shown in Figure 57 and
the DS840 arc chute is shown in Figure 58.

In addition to the steel plates, the larger arc chutes
include hard arc-resisting glass polyester plates. These
plates produce turbulence in the exhaust gases above the
steel plates and prevent electrical breakdown over the top
of the arc chute or to ground.

ALL ARC CHUTES AND BARRIERS MUST BE
IN PLACE BEFORE RETURNING BREAKER
TO COMPARTMENT. IF BREAKER IS ENER-
GIZED WITHOUT CHUTES AND BARRIERS BE-
ING INSTALLED, IT COULD CAUSE A DIS-
ASTROUS SHORT-CIRCUIT FAULT WITHIN
THE SYSTEM; AND IT MAY RESULT IN BOD-
ILY INJURY AND EQUIPMENT DAMAGE.

I'B. 33-790-1G

MOLDED
CASE

ASSEMBLED fo——TOP STRIPS
ARC'CHUTE

INSULATING
PLATE

STEELPLATES

Fig. 58 DS-840 Arc Chute with Details (391092)
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Section 8 - Circuit Breaker Automatic Tripping System

8.0 GENERAL

The circuit breaker is tripped on overload and short
circuit conditions by combined action of three compo-
nents:

1. The sensors which determine the current level.

2. The Amptector solid-state trip unit which provides a
tripping signal when pre-determined current levels are
reached.

3. The Actuator which actually trips the circuit breaker.

Schematically this may be represented as shown in
Figure 59. This provides a very flexible system covering a

wide range of tripping characteristics. Not only is the
Amptector trip unit adjustable but the semsors are avail-
able over a wide range of current ratings.

The automatic overload and short gcircuit tripping
characteristics for a specific breaker rating, as determined
by the sensor rating, are determinediby the settings of the
Amptector solid-state tripfunit-"This unit also supplies a
pulse of tripping current to theéyactuator. Thus all tripping
functions are performed by secondary control circuitry,
with no mechanical or diréct magnetic action between the
primary current and theymechanical tripping parts of the
breaker.

The Amptector@solid-state trip units are available in
two basic versiens; the Amptector II-A and the Amp-
tector I-A:

+ +
N —

-t © (] ] _‘L
EE:; Te} O O T ;T
— L ’
— ° — = £

< O O s_uj
+ +
Sensor Amptector Trip Unit Trip Actuator

- A 411 ¢12 3
- B o AMPT Amptector Trip Unit
-C a ) ) ACTR Actuator

n E
= < | noT FOR

G aver. A D Bh € Isensor
—0p 1-A

ON N

OP ON

Fig. 59 Schematic Illustration of Tripping System
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8.1 THE AMPTECTOR II-A TRIP UNIT

Improvements have been made to the Westinghouse Amp-
tector and the standard model is now Amptector II-A.
Wiring and terminal changes were made to provide
method of testing with a tester. Refer to Section 8.7.6
for testing with Amptector Test Kit.

Another change was to modify the long delay curve to
nearly an I2T function. The revised curve shows this
change. See Curve No. 1.

The Amptector II-A is standard equipment on all DS
and DSL circuit breakers. It provides approximately
equivalent functions as the electro-mechanical trip devices
provided on some circuit breakers but with the superior
operating capability of solid-state devices. The Amptector
I-A is an optional (extra cost) tripping system which can
be provided when ground fault protection or trip indi-
cators are required. Both trip units have the same relia-
bility and repeatability inherent in solid-state design.

As shown in Figure S the Amptector trip unit is at the
top front of the breaker. Figure 60 shows a close-up of
the front of the Amptector II-A trip unit. There can be a
total of five adjustable controls, with screwdriver adjust-
ment. These are for setting the following characteristics:

1. Long-delay current pick-up.
2. Long-delay time.

3. Short-delay current pick-up.
4. Short-delay time.

5. Instantaneous current pick-up.
NOTE

The term “pick-up” as used here means the rms value’ of
current at which the Amptector trip unit timing function
begins or instantaneous tripping is intiated:

Seconds st
513 Rating

(396 708) ' e

Fig. 60" Standard Amptector I1-A Solid-State Trip Unit

LONG DELAY CURRENT

PICKUP 0.5 10 1.25X
SENSOR RATING

LONG DELAY TIME
8 TO 36 SECONDS, AT 6X

*SCREW DRIVER
CALIBRATION
SLOTS

SHORT DELAY
CURRENT
PICKUP 4 TO 10X
SENSOR RATING

*SCREWDRIVER
CALIBRATION
SLOTS

INSTANTANEOU.
PICKUP 4 TO 12X
SENSOR RATING

*

SHORT DELAY TIME
== 0.18 TO 0.50 SECONDS
AT 25X PICK-UP
SETTING

* See(Section 8.4 of Text for Explanation

Fig. 60 Amptector 1I-A Trip Unit with Front Cover Removed (396704)
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Figure 61 is the Amptector II-A trip unit with front
cover removed, showing all of the calibration marks on
the dials. The ranges of current settings in multiples of
sensor rating and time delay are as follows:

.5 to 1.25 X sensor rating

8 to 36 seconds, at 6 X
sensor rating

1. Long-delay pick-up
2. Long-delay

Over these ranges tripping will always occur within the
time band shown on Curve No. 1, page 59. The bottom of
the band is called the resettable delay. If the overload sub-
sides in less than the resettable delay time, resetting of
the trip unit will occur within a few cycles after the load
drops to less than 90% of the pick-up setting.

3. Short-delay pick-up 4 to 10 X sensor rating

4. Short delay .18 seconds to .50 seconds or
11 to 30 cycles at 60 Hz, at

2.5 X pick-up setting.

Over these ranges tripping will always occur within the
time band shown on Curve No. 1, page 59. Although the
time adjustment is continuous, three time bands are
calibrated as shown on the curve.

S. Instantaneous Pick-up 4 to 12 X sensor rating
Three different combinations of trip elements are

provided. Those combinations with the,corresponding
Amptector II-A model designations as follows:

1. Long Delay

Instantaneous DU (DUAL)
2. Long Delay

Short Delay SE (SELEETIVIE)
3. Long Delay

Short Delay

Instantaneous TRa(TRIRKE)

Each Amptector lI;A “tnipfunit has a terminal block
accessible on the frontof¢the circuit breaker front panel.

Figure 89 showsya typical standard wiring diagram,
which in€ludes” the, Amptector II-A trip unit terminal
block. The“following table explains the markings of the
terminals:

A Sensor phase A ON Output negative*

B‘Sensor phase B DN Test point (internal neutral)**

C'Sensor phase C DS Test point**

NeSensor neutral TP Test point**

OP Output positive* DI Test point**
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*To Actuator Coil. THIS COIL HAS A POLARITY
MARKING ON THE POSITIVE LEAD WHICHMUST BE
OBSERVED. OTHERWISE THE BREAKER WILL NOT
HAVE OVERLOAD OR FAULT PROTECEION WHICH
COULD RESULT IN BODILY INJURY AND/OR SERI-
OUS EQUIPMENT DAMAGE.

**Terminals marked “test point” are intended to provide
connections for operation of th€ optienal test kit.

8.2 THE AMPTECTOR I-A TRIPUNIT

Amptector I-A trip units{perform all of the functions
described above for Ampte€tor II-A trip units and in ad-
dition provide thefellowing:

1. Optional adjustable ground fault protection with reset-
table operationindicator.

2. All Amptectoss I-A have a trip indicator that will in-
dicateyen overload tripping and another that indicates on
short ‘¢ircuit tripping. (All indicators are reset manually.)

Figure) 62 shows the front of the Amptector I-A trip
unit:%A maximum of seven adjustable controls with screw-
driver adjustments may be provided for setting the follow-
ing characteristics:

1. Long-delay current pick-up

. Long-delay time

. Short-delay current pick-up

. Short-delay time

. Instantaneous current pick-up

. Ground current pick-up

R e NS, B S S

. Ground delay time

Indicat
Pahto

Ground | @
2

Secondy

iy
hd L 4

[ LU —
s Overload © &
!

¢

-
Shot
Circuit | @

ShONt Delgy w7

Fig. 62 Optional Amptector I-A Solid-State Trip Unit
(396707)
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Figure 63 is the Amptector trip unit with front cover
removed, showing all of the calibration marks on the dials
and trip indicators. The ranges of current settings in mul-
tiples of sensor rating and time delay are as follows:

1. Long-delay pick-up .5 to 1.25 X sensor rating

Six different combinations of the above trip elements
are provided. These combinations with the corresponding
Amptector I-A model designations are as follows:

1. Long Delay

Instant I

2. Long-delay 4 to 36 seconds, at 6 X nistantaneous L

sensor rating 2. Long Delay

Over these ranges tripping will always occur within the Icrvlrs;irrlltlaneous LIG
time band shown on Curve No. 2, page 60. The bottom of
the band is called the resettable delay. If the overload sub-
. . . . 3. Long Delay
sides in less than the resettable delay time, resetting of
. o o Short Delay LS

the Amptector trip unit will occur within a few cycles
a.fter the load drops to less than 90% of the pick-up set- 4. Long Delay
ting. Short Delay
3. Short-delay pick-up 4 to 10 X sensor rating Ground LSG
4. Short delay .18 seconds to .50 seconds

or 11 to 30 cycles at 60 Hz, 5. Long Delay,

at 2.5 X pick-up setting. Short Delay

Instantaneous
Over these ranges tripping will always occur within the Ground LSIG

time band shown on Curve No. 2, page 60. Although the
time adjustment is continuous, three time bands are 6. LongDelay
calibrated as shown on the curve. Shorty\Delay
5. Instantaneous pick-up 4 to 12 X sensor rating Instantaneous LSI

6. Ground current pick-up See table on top of trip unit

or on Curve No. 2.

7. Ground delay time 22 to .50 seconds

13 to 30 cycles at 60 Hz

Fagh Amptector I-A trip unit has a terminal block
equipped with test plug terminals accessible on the front
of the circuit breaker front panel. This permits convenient
field checking of calibrations and operation with an ex-

GROUND
CURRENT * GROUND DELAY TIME
PICKUP .22 TO .50 SECONDS

*SCREW DRIVER
CALIBRATION
SLOTS

INDICATOR
LONG DELAY CURRENT
PICKUP 0.5 TO 1.25X 'T_IOMNEG DELAY
SENSOR RATING

INSTANTANEOWS
PICKUP 4 TO 22X
SENSOR RAZING

*SCREWDR I VER=——udd
CALIBRATION
SLOTS

*

SHORT DELAY CURRENT
PICKUP 4 TO 10X
SENSOR RATING

GROUND TRIP
INDICATOR

OVERLOAD TRIP

4 TO 36 SECONDS

SHORT CIRCUIT
TRIP INDICATOR

*

SHORT DELAY

TIME

0.18 TO 0.50 SECONDS,
AT 2.5X PICKUP SETTING

*See Section 8.4 of Text for Explanation
Fig. €3vdmptector I-A Trip Unit with Front Cover
Removed (396706)
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CURRENT IN MULTIPLES OF SENSOR RATING
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Application Data 32-880
CURRENT IN MULTIPLES OF SENSOR RATING
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ternal power supply. A specially designed power supply
test kit, with plugs to match the Amptector trip unit test
plug terminals is available; and its operation is described in
Section 8.7.6 of this instruction book.

Figure 59 shows a typical standard wiring diagram,
which includes the Amptector trip unit terminal block.
The following table explains the markings of the termi-
nals:

A Sensor phase A

(oo}

Sensor phase B

@]

Sensor phase C
N Sensor neutral
G Ground
OP Output positive*
ON Output negative*
DN Test point (internal neutral)**
DS Test point**
TP Test point**
OSS High load switch signal to accessory unit

DI Test point**

*To Actuator Coil. THIS COIL (HAS ‘A POLARITY
MARKING ON THE POSITIVE,LEAD/WHICH MUST
BE OBSERVED. OTHERWISE THE,BREAKER WILL
NOT HAVE OVERLOAD)ORNFAULT PROTECTION
WHICH COULD RESULT IN.BODILY INJURY AND/
OR SERIOUS EQUIPMENTDAMAGE.

**Terminals marked S“test ‘poifit” are intended to provide
connections for operation of the optional test kit.

8.2.1 Ground FaultProtection

When the Amptector I-A trip unit includes ground current
protection, the type of connection to the circuit must be
considered. If the system neutral is grounded but the
neutral is #ot carried with the phase conductors, the
Amptector trip unit has all of the equipment necessary
for sensitive ground protection.

If the system neutral is grounded and a neutral con-
ductor is carried with the phase conductors, it is neces-
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sary to order an additional sensor, for the purpg$e oftcan-
celling out any residual current in the phase conductors.
This sensor must be mounted separately and must be lo-
cated on the neutral conductor at the point where the
neutral conductor connects to the neutral“bus. These
sensors are duplicate of those supplied on the breaker ex-
cept for the 2400A and 3200A ratings where a modified
neutral sensor is required.

The Amptector trip unitdgroundselement may be en-
ergized from an externalmground current source rather
than from internally developedyground current. Such an
external source couldybe a ring-type transformer through
which all the load ,currentyconductors would have to pass.
In the case of a three-phase four-wire circuit all three
phase conductgrs and the neutral conductors would have
to pass through, the transformer. The sensitivity of the
ground element for this kind of arrangement would de-
pendyon theratio”of the transformer used.

Thelground current pick-up dial on the Amptector I-A
trip Unit has alphabetic calibration markings. The actual
ground current corresponding to these calibrated points
varies, with the rating of the sensor being used. These
pick-up values are printed on the top of the trip unit box.

The “Ground Trip Indicator” is a metal plunger lo-
cated at the upper right corner of the trip unit. If the
trip unit has functioned due to a ground fault, this plunger
will protrude through the faceplate of the unit. The indi-
cator is reset by pushing in on the plunger. If it is not re-
set before placing the breaker back in service, the trip
unit will function normally but there will remain a false
indication.

Overload Trip Indicator — Functions due to overload
currents less than short delay or instantaneous pick-up.

Short Circuit Trip Indicator — Functions due to fault
current in excess of short delay or instantaneous pick-up.

8.3 MAKING CURRENT RELEASE
(DISCRIMINATOR)

All Amptector trip units which do not have instantaneous
trip elements (Amptector II-A model SE and Amptector
I-A models LS and LSG) are provided with a “making
current release” which is referred to as a “Discriminator”.
This is a circuit in the trip unit which determines at the
time of a fault whether or not there has been any current
flow in the primary circuit previous to the fault. If there
has been no measurable current flow previous to the
fault, indicating that the circuit breaker is just being
closed (or possibly that a switching device ahead of the

L.B. 33-790-1G



62

breaker has just been closed) and if the primary current
flow exceeds approximately twelve times the sensor rat-
ing, the trip unit will function instantaneously. If the
“Discriminator” circuit determines that there has been
a measurable current flow prior to the fault, the instan-
taneous operation will not occur and the normal short
time delay element will take over to delay tripping. The
purpose of this unique tripping concept is that selectivity
and continuity of service in un-faulted sections of the sys-
tem can be maintained if there is any need, but if there
is no previously operating load on the circuit, the instan-
taneous function takes over to limit extensive damage
which might occur due to a delayed tripping operation.

8.4 SERVICING OF AMPTECTOR TRIP UNIT

The Amptector trip unit is the intelligence of the over-
current protection provided by the breaker. It is a device
that has many solid-state components. Since the only
moving parts are the adjustments, the Amptector trip
unit will give long, trouble-free service. All components
and connections, including the printed circuit
board itself, are coated to give effective environmental
protection.

In changing the Amptector trip unit settings, the dials
should be moved only by means of a small screw driver
inserted through the round hole in the faceplate directly
below the calibration window. The shafts must never bé
rotated by applying torque directly to the dial as itzas
only a friction fit on the shaft.

If it is suspected that the dial has moved on its shdft, it
may be checked by means of rotating the shaft counter-
clockwise to the limit of travel. A dot at the efid of the
calibration should lineup with the index mark onjthe face-
plate. See asterisk (*) on Figures 61 and 63,

If there is any reason to suspect that the,Amptector
trip unit is not operating correctly IT SHQULD NOT BE
TAMPERED WITH; SINCE TAMBRERING COULD RE-
SULT IN LOSS OF VITAL OVERCGURRENT PROTEC-
TION.

NOTE

Warranty on the Amptector trip unit will be void if there
is any evidence of tampering.

A specially designed tester is available for checking
Amptector trip unit @peration without using primary
current. The €ester can be plugged into any convenience
outlet; andgwill ‘pass enough current to check any pickup
calibration. Time“delay calibrations can also be checked.
Place drawoutbreakers in DISCONNECT position before
performing, Amptector trip unit check.

LB. 33-790-1G

Special handling and test equipment are required to
service solid-state devices. If use of the tester shows that
an Amptector trip unit is not operating correctly, itfis
strongly recommended that a spare Amptector trip Unit
be used; and the questionable unit be returned to the
factory for service.

8.5 ACTUATOR

The actuator receives a tripping pulse from the Amptector
trip unit, and produces a mechanical, force to trip the
breaker. Refer to Figures 64, 65 and 24 fer location and
details. The actuator is made up @f a permanent magnet, a
disc held by the magnet, a rod acted on by a spring, a
lever for tripping the breaker, and,a lever for mechanically
resetting the actuator. The magnet cannot pull and reset
the disc against the forcéof the spring acting on the rod,
but can overcome the@pting force when the disc is in con-
tact with the magnet pole piece. A tripping pulse from
the Amptector tripyunityedunteracts the effect of the per-
manent magnet, allowing the spring to separate the disc
from the magnetapole piece and move the rod to actuate
the trip “shiaft lever. The trip shaft lever then rotates the
trip shaff andytrips the breaker. As the breaker opens, the
left polejunit lever pin strikes the spring finger attached
to thelresetlever; this furnishes the assistance required to
mave/the disc so as to close the air gap between it and the
permanent magnet against the spring force. The device is
reset when the disc is in contact with the magnet. If the
disc is not fully reset, the trip shaft lever will hold the
breaker mechanism in the trip-free condition; and the
breaker cannot be reclosed.

The actuator must be replaced if it will not stay reset
when the plunger has been moved to the top of its travel.

ACTUATOR
RESET SPRING

PLUNGER

TRIP SHAFT
ADJUSTING SCREW

MAGNET ASSEMBLY

Fig. 64 Trip Actuator (391093)



8.6 SENSORS

The three sensors are located at the rear of the breaker on
the lower studs, and directly behind the main disconnect-
ing contacts. Refer to Figure 66. They produce an output
proportional to the load current and furnish the Amptec-
tor trip unit with the intelligence and energy to trip the
breaker when preselected conditions of current magnitude
and duration are exceeded.

The continuous current rating for any frame size
breaker can be changed simply by changing the sensors.
The wide range of long-delay current pick-up available on
the Amptector trip unit makes one set of sensors suitable
for a number of current ratings. The Amptector trip unit
setting controls are standard, and are usable with any
standard sensors. If sensors are changed because of chang-
ing load conditions, etc., it is only necessary to readjust
the Amptector trip unit controls to the new desired
values. Available sensor ratings are listed in Table 4.

Table 4. Frame Size and Sensor Ratings
Breaker | Frame Size
Type Amperes* | Sensor Ratings, Amperes**
DS-206 or 800 50-100-150-200-300-400+
DSL-206 400-600-800
DS-206S 800 100-150-200-300-400¢
600-800
DS-416,
DSL-416 1600 100-150-200-300-400-600-
or 800-1200-1600
DS-416S
DS-420 2000 L00-150-200-300-400-
600:800-1200-1600-2000
DS-632 3200 2400-3200
DS-840 4000 4000

*Maximum continuous current rating for breaker.

** Amptector tripAunit Long Delay Pick-up is adjustable
from 50% t0,d25% of the sensor rating, but should not
be set above 100% when using sensor rating equal to
frame size.

8. 75\0OPTIONAL ACCESSORIES

Imyaddition to the Amptector trip unit to provide overload
protection, the following optional accessories are provided
as required.
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ACTUATOR

OVERCURRENT
ARIP
SWITCH

Fig. 65 DS-840 Breaker with Front Panel Removed
(391076)

MAIN SECONDARY
DISCONNECTING DISCONNECTING
CONTACTS CONTACT

SECONDARY
DISCONNECTING
CONTACTS

LEVERING
DEVICE ARM
CONNECTED

COVER POSITION

Uit aar Y .
?t»»&h\\iﬂ&ﬁk&ﬁt‘
00’!!0‘00!‘00.!&

SENSORS

Fig. 66 DS-840 Breaker Rear View Showing Sensors
(391074)
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Fig. 67 Undervoltage Trip Device (390244)

8.7.1 Undervoltage Trip Attachment

The undervoltage trip shown in Figure 67 is an electro-
mechanical device that trips the circuit breaker whes the
voltage on its coil falls to between 30 and 60 percentfof
normal. The standard unit trips instantaneously #A similar
device is also available with non-adjustable time delay
intended to ride through momentary fluctuations of
system voltage.

In operation, a moving core is neffally*h€ld magnet-
ically against a stationary core and aspring. This is linked
to a latch carrying a roller which “festrains the main
tripping lever of this assembly.

When the coil voltage is“geduced sufficiently, the
torsion spring overcgmes the magnetic attraction between
the two cores. The movingdcore travels upward, and
rotates the latch in a coungerclockwise direction so that
the roller moves from beneath the tail of the main
tripping lever. A torsien spring (not visible in Figure 67)
around the pivot pin of the tripping lever then rotates it in
a counterclockwise direction, causing a projection on the
right side of, this lever to strike a pin in the breaker
mechanism trip shaft, and rotate the latter in a clockwise
direction to trip the breaker.

1:B.33-790-1G

Figg68) Undervoltage Trip Device Operation

As the breaker opens, a pin on the left pole unit shaft
strikes a vertical leg (Reset arm) of the undervoltage
tripping lever and rotates it counterclockwise against its
torsion spring. Another arm on the tripping lever resets
the roller latch and the moving core. A slight amount of
overtravel on the trip latch insures positive resetting under
all conditions. Set Figure 68 for the relationship of the
undervoltage trip device, pole shaft and trip shaft.

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

8.7.2 Overcurrent Trip Switch

This device is available as an optional accessory on either
manually operated or power-operated breakers of all
ratings. Its function is to provide a signal to indicate that
the breaker has tripped open by action of the Amptector
trip unit due to phase or ground overcurrent. Normal
tripping by the trip plate, shunt trip device, undervoltage
trip device, etc. does not cause it to operate. It is mounted
on and operates from the trip actuator of the breaker.
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OVERCURRENT TRIP
INDICATION SWITCH

Fig. 69 Overcurrent Trip Switch (390239)

Three contact arrangements are available as standard:
(1) two normally open, (2)two normally clesed; or
(3) one normally open and one normally closed contact:
These are independently wired to secondaryddisconnect
contacts at the rear of the breaker unit. Somespecial units
may have one or two additional contacts.

The device is latch-type and must be, manually reset by
means of a pushbutton on the bredker front panel. Also
available is an electric reset for remote operation. Figures
69 and 70 illustrate an electric réset‘device.

8.7.3 High Load Switch (available with Amptector I-A
only)

This is a self-resetting®solid-state device which picks up on
an overload conditionfatia lower pick-up value than the
breaker ovesloadytripasetting of the Amptector trip unit.
Its function is, to “give advance notice of an overload
conditiofi,before theybreaker trips. See Figure 71.

The pick-up“point is adjustable from 60% to 100% of
the Amptector trip long delay pick-up setting. The
non-adjustdble time delay of 60 seconds requires that the
pick-up current be maintained for that interval to cause
the relay contact to operate. If the load current falls
below the pick-up point, the timing resets in about a
second. The relay has one normally open and one

ACTUATOR
CAM
U

TV

|__NORMAL
T~ POSITION

OVERCURRENT
TRIP
INDICATION
POSITION

Fig. 70 Overcurrent Trip Switch Operation

Fig. 71 High Load Switch (391087)
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Fig. 72 Latch Check Switch (392298)

normally closed contact with a common connection. Its
built-in power supply requires a reliable sinusoidal source
of either 120 or 240 volts AC.

Since this is a solid-state device, no maintenance will be
required; and the same cautions apply as previously stated
for the Amptector trip unit. Warranty will be void if there
is any evidence of tampering.

8.7.4 Latch Check Switch

The Latch Check Switch consists of a switch mounted on
the inside at the left hand side sheet of the circuit.breaker,
The switch islocated so that when the breaker trip shaft is
in the “reset” position a normally closed contaet of the

Fig. 73 Latch Check Switch Operation

switch is ¢lesed. See Figures 72 and 73. When this switch
is supplied, the contact is usually connected in the closing
circuit of ‘the cireuit breaker to insure that the tripping
system,is resetabefore the circuit can be energized to close
the breaker,

8.7.5( Auxiliary Switches

As shown in Figure 65, there may be from one to three
auxiliary switches located to the right of the Amptector
trip unit. Each switch has four contacts, which may be
either normally open or normally closed. See Figure 74
for construction. Auxiliary switch contacts are rated 10
amperes at 120/240 volts AC, 10 amperes at 125 volts
DC, and 2 amperes at 250 volts DC.

SHAFT
AND LEVER

CONTACT
ROTOR

CONTACT
FINGER

Fig. 74 “duxiliary Switch Construction Details (PRE-1989)
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8.7.6 Amptector Trip Unit Test Kit

8.7.6.1 General

The Amptector Trip Unit Test Kit consists of an external
power supply, current measuring device, and a precision
timer for field checking the operation of the unit. These
three functions have been combined into a single portable
device housed in a convenient carrying case. It is powered
from a standard 120 volt, single phase, 60 Hz outlet; and
will furnish the high secondary currents to the input of
the Amptector unit to simulate primary fault conditions
on the circuit breaker.

8.7.6.2 Description

A long flexible cable terminated by an 11 prong polarized
plug connects to the test terminals of the Amptector trip
unit. A second cable connects to the source of input
power. Figures 75 and 76 show the tester and operating
controls. The ammeter is dual range and controlled by the
“Hi-Lo” switch. In the low range it reads 0-8 amps, while
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the high range covers 0-80 amps. The timerfreads)in
seconds with the right hand digit (white) in tenths of
seconds. An external ammeter may be connected in the
output circuit through the terminals designated for this
purpose and the shorting link removed.

CAUTION

When using the Test Kit, the,breaker MUST NOT
be in the connected position, because breaker will
be tripped and cause “disruption of service. It may
be in either the testhor disconnected position, or
removed from its‘éempartment.

8.7.6.3 Operation

The complete™testing and calibration of the Amptector
tsip_unityby“means of the Test Kit is covered by the in-
structionmsheet (I.L. 33-791) included with the Test Kit.

SWITCH LONG DELAY
(MOMENTARY) INDICATING
LIGHT (CLEAR)
AMPTECTOR
PLUG
CIRCUIT
SELECTOR
SWITCH
TIMER
TIMER
SWITCH
CURRENT
ADJUST " CIROUIT
CONTROL ff"‘m
POWER &
e ~ s
L § * ;
s @g et S% A . SHORT OELAY (MOMENTARY)
g\g:’!’é‘; PoER § CURRENT egv REBET ﬁ_)
‘\é'}’ el 3 ADJUST cauto Real [Amrs SHORT DELAY
c‘)rr EXY. PANEL MULT SE HORIZONTAL PROPER OPEHJATION SWITCH
AMMETER AND @ AMPTE YOH TESTER 1k vours ®pe 3 AMPERES $1400481502 RESET
CURRENT RANGE: ® | \ & INDICATING
SWITCH LIGHT (AMBER)
TIMER RESET
PUSHBUTTON
INSTANTANEOUS
TEST SWITCH TEST
INDICATING TIMER TEST
LIGHT (RED) PUSHBUTTON

Fig.75 Amptector Trip Unit Test Kit (For Amptector I-A and 1I-A) (391672)
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Fig. 76 Test Kit in Operation (384826)
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Section 9 - DSL Circuit Breakers and Fuse Trucks

9.0 GENERAL

DSL circuit breakers are coordinated combinations of
standard DS circuit breakers and integrally mounted series
connected current limiters. They are available in two
frame sizes, DSL-206 and DSL-416. The primary purpose
of the current limiters is to extend the interrupting rating
of the DS circuit breaker up to 200,000 amperes RMS
symmetrical current. If the current limiters are sized per
Table S, the circuit breaker will function and interrupt the
routine fault currents. Infrequent high faults will be
cleared by the limiter. The limiters protect the circuit
breaker on faults above the rating of the breaker. The
limiters will blow below the circuit breaker short-time
rating if the fault currents equal the system maximum
capacity.

In some applications the current limiters will be sized
smaller than necessary for protection of the DSL circuit
breaker in order to provide protection for downstream
equipment. When this is done, the current limiters will
blow on fault currents which could have been satisfac-
torily interrupted by the basic circuit breaker.

Type DS-3200 and DS-4000 fuse trucks provide for
separate mounting of Class L current limiting fuses on
drawout trucks for use in series with DS-632 ‘and DS-840
circuit breakers respectively. This separate“mounting is
made necessary by the size of the Class L fuses“and their
high temperature characteristics.

9.1 DSL CURRENT LIMITERS

Available current limiter ratingsganditheir recommended
applications are listed in Table S:;\Do not replace limiters
with sizes other than permitted by»the table. Westing-
house DSL current limitergthave beén tested and approved
by Underwriters Laborataries, Inc. for use in DSL circuit
breakers when appliedsaceording to Table 5. They are not
electrically or ,physically {interchangeable with current
limiting fuses,of any othesdesign.

The curentflimiters are held in place in an extension
provided on<jthedback of the circuit breaker. This
extension makes“the DSL circuit breakers eight inches
deeper than the corresponding DS circuit breakers. See
Figures 77,478 and 79. The current limiters can only be
remeved from the circuit breaker and replaced when the
circuit) breaker is removed from its associated compart-
ment. For this reason there is no fixed mounted version of
the DSL circuit breakers.

Table 5 - Sensor and Limiter Ratings

Breaker Sensor Limiter Ratings
Type Rating ¢ Recommended *Minimum **Maximum
DSL-206 800A 1600A 1200A 2000A
DSL-206 600A 1200A 800A 2000A
DSL-206 | Less than 1200A V25% or more 2000A
600A of'sensor rating
DSL-416 | 1600A 3000A 3000A 3000A
DSL-416 | 1200A 2500A 2000A 3000A
DSL-416 | Less than 2000A 125% or more 3000A
1200A of sensor rating

¢Minimizes nuisancgyblowing of limiters
*Use only whendeurrent limiting is required for downstream equipment.
If long delay pick-up is set above 100%, minimum limiter ratings should
nadt be used.
**Highestrating that will protect breaker.

ISOLATING TRANSFORMERS

Fig. 77 DSL-206 Breaker Side View (388138)

9.2 BLOWN LIMITER INDICATOR

The Blown Limiter Indicator provides a visual indication
on the front of DSL circuit breakers when a current limiter
in any phase has interrupted a short circuit. It also insures
that the circuit breaker will be tripped when any current
limiter has blown, to prevent single phase power being ap-
plied to a three-phase load. See Figure 80.

This device consists of three solenoids, each connected
in parallel with one of the limiters. When a limiter is
blown, the resulting voltage across the open limiter causes
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BLOWN LIMITER LIMITER
INDICATORS

Fig. 78 DSL-206 Breaker Front View
(DSL-416 Similar) (388445)

the associated solenoid to operate, tripping the circuit
breaker mechanically and extending an indicator through
the front cover of the circuit breaker. See Figure 78. The
indicator will remain extended and the breaker will be
held trip-free until the reset button is pushed. If the de=
vice is reset and the breaker reclosed on an energized
circuit before the blown limiter is replaced, the breaker
will be immediately reopened and held trip:free. The sole-
noids are isolated from the primary cifcuitgpltage by
three transformers located above thelimiters. See Figures
77 and 79.

9.3 FUSE TRUCKS

DS-3200 and DS-4000 #Fuse, Trucks provide drawout
mounting for Class L cutrent limiting fuses when installed
in type DS switchgeag@Bheseddrawout trucks physically fit
in the same compartmgntsias the DS-632 and DS-840 cir-
cuit breakers respectivelys They are moved in and out of
the compartment, using a similar levering mechanism as
provided ‘on the, DS circuit breakers. See Figures 81 and
82.

Fig. 79\DSL-416 Breaker Side View (391073)
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Fig. 80 Blown Limiter Indicator

9.3.1 Installing Fuse Trucks

The fuse truck is normally installed in series,withya circuit
breaker of the same current rating. When this%is done the
fuse truck should be in the circuit ahead(of ghe circuit
breaker in order to provide maxim@gm pretection of the
equipment. The fuse truck must never be permitted to
close the current circuit or to @pemyit when levering the
truck in or out of the cell, because the primary disconnect
contacts are not designed forthis setvice. For this reason a
key interlocking system isfalways¥provided which prevents
opening of the fuse truck door unless the associated cir-
cuit breaker has beeamopened; pulled out and held in es-
sential disconnected position. This key interlock is in-
stalled on the door of theffuse truck compartment, not on
the fuse truck itself"

9.3.2 Replacing Edses

Westinghouse type NCL fuses are normally provided when
the fuse trugk is built unless otherwise specified. However,
any, Class L current limiting fuse of the proper current rat-
ing.can be used as a replacement.

After the fuse truck has been withdrawn from the com-
partment, the fuses can be removed by unbolting them

INDICATORS

Fig. 81 DS-3200 Fuse Truck Front View (391081)

from the conductors on the fuse truck. This is a relatively
uncomplicated procedure on the DS-4000 fuse truck be-
cause there is sufficient working space within the truck.
However, because the DS-3200 fuse truck is more re-
stricted in space it will facilitate the operation if the front
cover and levering mechanism is first removed from the
truck. See Figure 83.

After replacing fuses, be sure that all connection bolts
are tight and that any truck parts removed in the process
have been replaced.

9.3.3 Blown Fuse Indicator

The same Blown Fuse Indicator is provided on fuse trucks
as on DSL circuit breakers. However, since there is no
opening mechanism on fuse trucks, it cannot serve directly
as an anti-single phase device. In order to perform this
function, the Blown Fuse Indicator is arranged to mechan-
ically operate a switch, which is wired to secondary con-
tacts on the fuse truck. The switchgear assembly wiring
must be arranged to connect this switch into the tripping
circuit of the associated circuit breaker. See Figure 83.
Again, the indicator must be reset after being operated to
reset the switch; or its contact will prevent the breaker
from being closed.
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BREAKER MUST BE FROM A RELIABLE SOURCE.

FOR PROTECTION AGAINST SINGLE-PHASING, THE CONTROL POWER FOR TRIPPING THE CIRCUIT

ISOLATING TRANSFORMERS
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Fig. 82 DS-3200 Fuse Truck with Front Cover Removéed
(391078)
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Section 10 - Fixed Breakers

10.0 GENERAL

Fixed Breakers differ from the drawout version in that
they do not have levering device, primary disconnects and
secondary disconnects. They do have padlock feature to
hold the breaker in “trip-free” position. Key interlock
mounted in the location of levering device may also be
supplied to insure proper sequence of operation between

Section 11 - Drawout Dummy Eleme®

11.0 GENERAL

A dummy element consists of a drawout frame or truck
with disconnecting contacts and with connecting links
between the upper and lower terminals on each pole.
When inserted into a compartment it bridges the upper
and lower stationary disconnecting contacts in each phase,
and is thus equivalent to an isolating disconnecting switch.

It must be emphasized that a dummy is not a breaker
and has no current breaking ability whatsoever; theref

s
S

4

Q
o
¥

L 4

two or more breakers. This insures th the
interlock key can be removed to be used in/another
location the circuit breaker must be opene held in
trip-free position. The breaker stabs have holes for bolting

to the bus connections. Terminal blocks mounted at the

back of the breaker are used asgsecondary contacts. The
frame is modified so that the @an be mounted on

the panel.

key interlocked with a breaker or

ting device, to insure that it will be

carrying NO current before it can be
dlsconnected positions.

it is almost invari
other load in
1solated

lev

lement requires the same size compartments
equivalent type DS breakers of the same frame
e key interlock is of the same type and operates
same manner as that described in Section 9 for type

izes.

&3-3200 and DS-4000 drawout fuse trucks.
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Section 12 - Inspection and Maintenance

12.0 GENERAL

Type DS circuit breakers are “top of the line”” equipment.
This means they are manufactured under a high degree of
quality control, of the best available materials and with a
high degree of tooling for accuracy and interchangeability
of parts. Design tests show them to have durability
considerably beyond minimum standards requirements.
All of these factors give the DS line of breakers high
reliability. However, because of the variability of applica-
tion conditions and the great dependence placed upon

these breakers for protection and the assurance of service
continuity, inspection and maintenance checks on them
should be made on regular schedules.

Since maintenance of these breakers will consist mainly
in keeping them clean, the frequency of maintenance will
depend to some extent on the cleanliness of th€ surround-
ings. If there is much dust, lint or other foreign matter
present obviously more frequent maintenance will be
required.

BE SURE CIRCUIT BREAKER CONTACTS ARE OPEN AND SPRINGS DISCHARGED, BEFORE DOING MAIN-
TENANCE WORK. FAILURE TO DO SO COULD CAUSE BODILY INJURY.

DIMENSION A
, .020 MINIMUM BOTH SIDES

BREAKER CLOSED

B
THESE FACES

—.1 PARALLEL

BREAKER CLOSED

DIMENSION,C

0.42 « .08

BREAKER OPEN

BREAKER OPEN

Fig. 84 Contacts and their Adjustment, DS-206 Breaker
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12.1.1 When to Inspect

Industry standards for this type of equipment recommend
a general inspection and lubrication after the number of
operations listed in Section 12.3.1 of this instruction
book. This should also be conducted at the end of the
first six months of service if the number of operations has
not been reached.

After the first inspection, inspect at least once a year.
If these recommended inspections show no maintenance
requirements, the period may be extended to a more
economical point. Conversely, if the recommended inspec-
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tion shows, for instance, heavy accumulationsfof dirt or
other foreign matter that might cause mechanical, insula-
tion or other electrical damage, the inspection and
maintenance interval should be decreased.

When a breaker opens a heavy fault, at or near its
rating, give it a visual inspection withdrawn from the
compartment and with insulating barriers and arc chutes
removed.

12.1.2 What to Inspect

First withdraw the breaker|from the compartment.
Remove barriers. Rerfiove ‘asefchutes. If there is a deposit
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Fig. 85 Contacts and their Adjustment, DS-416/420 Breaker
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of dust, blow clean with compressed air, if available. Wipe breaker contact parts. A large accumulation of operations

accessible areas with a clean dry cloth. Inspect contacts. will give the contacts, especially the arcing contacts, a
mottled, dirty, eroded appearance. This appearance is the
NOTE normal result of arc burning and in itself is no cause for

Switching and fault interruptions and the making of  concern.
motor inrush currents will cause some pitting of the
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Fig. 86, Contacts and their Adjustment, DS-632 Breaker

I.B. 33-790-1G



12.1.2.1 DS-206, DS-206S, DS-416, DS-416S and
DS-420

Remove the barriers and the arc chutes to expose the
contacts:

With the breaker open, examine the contact tips of
moving and stationary arcing and main contacts. If the
tips are burned or worn more than .030”, the contacts
must be replaced. Also check the dimension (C) between
the stationary arcing contacts (Figures 84 and 85). It
should be .42 + .08. If this dimension is not maintained,
the stationary arcing contacts must be replaced.

17

Close the breaker and check the contact engagement
according to Figures 84 and 85. The main stationary con-
tact fingers should be parallel (B) to the fiXed contact

cage. If not, adjust the contacts according to 12.2.3. Also
check the dimension (A) between the stationafy arcing
contacts and the center section of the cage. If this dimen-
sion is not .02 inches or greater, the stationary arcing con-
tacts should be replaced.

Replace the barrier and the arc chutes after inspection
is completed.

NOTE
The DS-206 adjustments and maintenance applyy com-
pletely to the DS-206S. Also, the DS-420 instructions

cover the DS-4168S.
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Fig. 87 Contacts and their Adjustment, DS-840 Breaker
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Fig. 88 Open Position Stop and Anti-Rebound Latch

To replace the stationary contacts, the disconnect
fingers on the rear are removed and then the two bolts
holding the upper contact assembly to the molded base.
Withdraw the contact assembly from the front. This
should be replaced with a new contact assembly. Make
sure that all bolts are securely tightened. Close the circuit
breaker and check all contact dimensions as described in
Section 12.1.2.

12.1.2.2 DS-632 and DS-840

In addition to the requirements for the DS-206, DS-206S§
DS-416, DS-416S and DS-420 above:

The lower main fixed contacts should be inspected, to
ensure that they have adequate contact pressure. This'is
determined by pin “X” being free to slide in the contact
cage (See Figures 86 and 87). Unlike DS-206/DS-416/
DS-420 breakers, the top row of fixed main, contacts are
compressed beyond parallel position to agsuréyadequate
contact pressure for lower row of fixed main,contacts.

12.1.3 Replacement of Contacts
12.1.3.1 DS-206

Both moving main and, arcing contacts are held between
the two moving armséby two bolts with self-locking nuts.
Removal of the twa@ bolt§ permits the replacement of the
moving contacts. These bolt§' must be securely tightened
after replacement.

The fixed arcing contacts are held by a single bolt
passing through the contacts and their pressure springs.
On reassembly, the self-locking nut is tightened so that a
dimension, ofy3.12 inches is obtained between the inside
surfacesjof the'flat washers on the spring ends.

LB. 33-790-1G

12.1.3.2 DS-416, DS-416S, DS-420, DS-632 and DS-840

The moving arcing and main contacts are secured toshe
moving contact assembly by two bolts. Removal of these
bolts permits the replacement of the moving contacts.

To change the fixed arcing and main contactsgthe
fixed contact assembly must first be remeved from the
pole unit. Remove the disconnect fingersgfremove the
screws holding the contact assembly toythe pelé unit base
and withdraw the contact assembly.

Obtain a new or reconditioned assembly and reassem-
ble in the pole unit, with the holding screws finger tight.
Close circuit breaker and checkithe dimensions A (Figures
85, 86 and 87); they shouldibe approximately equal. If
not, trip breaker and adjust fixed contact system until
alignment is obtainéd.)Tighten screws and contacts as
described in 122.3.

12.1.4 Arc Chutes

The V-shapedslots in the arc chutes will undergo slow
erosionfwithhare interruptions. Switching operations will
give them a pitted, mottled and sooty appearance. This is
normak, Heavy fault interruptions will cause greater arc
erosion.

If the steel splitter plates have more than 1/4 inch of
material eroded away at the top of the V-shaped slots, arc
chutes should be replaced. This can be determined by
comparing a plate near the center with a plate near the
end.

12.1.5 General Inspection

Look over all visible parts possible for missing pin
retainers, loose nuts, bolts or screws, bent, worn or
damaged parts. Make appropriate corrections to anything
found out of order.

After any inspection make sure all parts are properly
installed on the breaker, especially arc chutes and all four
barriers.

12.1.5.1 Power Operated Mechanisms

Examine the driving face of the oscillator pawl. Refer to
Figures 15 and 16. Normal operation of the spring charg-
ing mechanism will result in the removal of plating from
the face of the pawl.

However, if the face is chipped, distorted or broken, it
should be replaced. Use Kit 694C525G01.



12.2 FACTORY ADJUSTMENTS
(Required for Major Overhaul Only)

The type DS circuit breakers are designed and built with
very few adjustable parts. The operating parts and frame
mounting parts are accurately tool made for automatically
accurate assembly relationships. The parts are made of
material that are affected to the minimum by repeated

79

operations and normally encountered atmosphericjtem-

perature and dirt conditions.

There are a few adjustments, made at the factory and
subjected to quality control inspection and test. These
factory settings normally can be expected to hold for the

life of the breaker.

TRAVELING
STOP NUT

RETAINING
CLAMP

LEVERING DEVICE
ARM

POSITION INDICATOR
LINK

SHUTTER
(NORMAL POSITION}

WORM

GEAR

TRIP PLATE

D

£ \ *; s

PADLOCK PLATE

GUIDE SPACERS

MOUNTING SCREWS
TO TOP PAN

Fig. 89 Levering Mechanism (384021 )
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Factory settings are adjustments which should only be
necessary when parts are reassembled after dismantling.
These are described in Sections 12.2.1 and 12.2.2.

Maintenance adjustments should be made as indicated
on maintenance inspections and are described in Sec-
tion 12.2.3.

12.2.1 Trip Latch Overlap

Figure 23a shows a composite view of the shunt trip lever
and the trip latch, as described in Section 5.1.6. The
angular position of the trip shaft latch surface is adjust-
able in relation to the trip latch surface by means of a
screw located in the top of the actuator frame. (Fig-
ure 23b).

Proper adjustment procedure is as follows:
Close the breaker

Slowly rotate adjusting screw clockwise until the
breaker trips. This is “no overlap” position.

Rotate adjusting screw 4 turns in a counterclockwise
direction.

12.2.2 Breaker Open Position Stop (DS-632 Only)
Proper Adjustment Procedure is as follows:
Refer to Figure 88

With the breaker open, loosen the open position step
bolt nuts so that the eccentric cylinders carbbe tugned by
hand but will stay put.

Rotate the cylinders to obtain a clearance ofjapproxi-
mately .005 in. between the cylindersg@and thestop levers.
Tighten nuts on bolts.

12.2.3 Moving Contact Adjustment

The contact assembliesdare adjustable for the amount of
engagement only. The leadfof the arcing contacts over the
main contacts is fixed:§The gorrect engagement of the
contacts is achieved when “the vertical faces of the main
fixed contacts and the fixed contact cage are parallel.

For the DS2206 this is obtained by the adjusting nuts
located on ¢he insulating link stud above and below the
pivot block. Refer to Figures 37 and 38. These nuts are
self-locKing, ‘an@ must be tight when the adjustment is
complete.
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The moving pole of the DS-416/420 is adjusted by
rotating the insulating link after the lock nut has been
loosened. Refer to Figure 39. Tighten the locknut sé-
curely after the adjustment has been completed.

The DS-632 and DS-840 have two adjusting studs on
each pole, and both must be moved together to retain the
parallelism. Refer to Figures 43 and 45. A spring type
locking clip holds the adjustment for DS-6327For DS-840
locking nuts similar to DS-416/420 hold thesadjustments.

Check contact system as describedgin Seetion 12.1.2.

3

®

@
®
®
@

Fig. 90 Lubrication Points on Left Side of Mechanism
(383034)

12.2.4 Levering Mechanism

The complete levering mechanism is shown in detail in
Figure 89. If the traveling stop nut on the rear of the
worm shaft has been removed, it must be replaced in the
exact position with respect to the worm gear position for
proper interlock operation. This is achieved when the
threaded worm shaft bottoms in the stop nut and the
interlock cam is in the connected position shown in
Figure 29a. The shutter interlock pin will then drop to its
normal position beneath the lobe of the cam. The
retaining clamp ring also operates the position indicator
and may be slipped in its groove in the stop nut. The stop
nut is prevented from rotating by having a *‘flat” against
the bottom of the breaker horizontal top pan.

When reassembling, care must be exercised to insure
that the two guide spacers are located in the slots of the



top pan. This allows this mechanism to float. Screws
should be tightened and then backed off 1/2 turn to allow
mechanism to float.

12.3 LUBRICATION

In general, the circuit breaker requires only moderate
lubrication at regular intervals. The use of a special
lubricant is required in a few places, and must be applied
with care. Only small quantities are needed. All excess
must be removed with a clean cloth to prevent any
accumulation of dust or dirt. Avoid any lubricant on
insulation or other electrical parts. Care must be taken to
prevent any of the molybdenum lubricant reaching any
current carrying contact surface.
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Fig. 91 Lubrication Points onRight Side o f Mechanism
(385303)

12.3.1 Frequency

Type DS-206/DS-206S breaker after 1750 operations.
Type DS-416/DS-446S/DS-420 breakers after 500
operations.

Type DS-632 andiDS-840 breaker after 250 operations.

NOTE

Breakers thathave been stored or have infrequent opera-
tions shall be operated a minimum of five times before
being placed in service.

FAILURE TO INSPECT, CLEAN, LCUBRICATE
AND MAINTAIN CIRCUIT BREAKER AT REC-
OMMENDED FREQUENCIES COULD RESULT
IN FAILURE OF EQUIPMENT TOyOPERATE
PROPERLY UNDER FAULT CONDITIONS,
WHICH COULD CAUSE _EQUIPMENT DAM-
AGE AND/OR BODILYINJURY:

12.3.2 Location and Lubricant

Refer to Figures“90 and“91. The numbered references
below correspofidito those on the above figures.

Molykote, BR%2, Plus by Dow Corning (Molybdenum
Disulphide in Bithium Grease Westinghouse #53701QB)
or ‘equivalent should be used sparingly on the following
surfaces.

@ The spring-charge indicator surface engaging with
the cut-off switch link.

The cam surface operating the cut-off switch link.
The pins on both ends of the constraining link.
Shunt trip moving armature surface, Fig. 19c.

The curved surface of the trip latch.

Spring release moving armature surface, Fig. 19d.
The trip shaft, Fig. 19¢c, as shown by balloons @.

The surface of the cut-off switch link.

ONONONONONONONO

The main spring pins on each end of the crankshaft
and fixed ends.

NOTE

All parts of the levering mechanism, Figure 89 have suffi-
cient lubrication, and should not require any further
attention.

BE SURE CIRCUIT BREAKER CONTACTS ARE OPEN AND CLOSING SPRINGS ARE DISCHARGED AFTER
COMPLETING MAINTENANCE WORK. FAILURE TO DO SO COULD CAUSE BODILY INJURY.

1.B. 33-790-1G
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Section 13 - Renewal Parts

13.0 GENERAL

Renewal Parts Data, listing by name and style number the
recommended renewal parts to be kept in stock, are sup-
plied separate from this book. When ordering parts, always
specify the part name and style number, if known, from
the Renewal Parts Data, RP33-790-1E. If the style num-
ber is not known, refer to the Figure number, name and
item number as shown in this book, along with the breaker
type and shop order number or style number as shown on
the nameplate on the front cover of the circuit breaker.

Some of the detail parts shown in the figures in this
book will be available only as part of a sub-assembly. The
detail parts in the figures are illustrated to show their
function and location in the assembly; but certain parts,
due to manufacturing procedures or installation proce-
dures, are recommended and furnished as part of a sub-
assembly. The renewal parts data indicates which parts are
available as individual items or in a sub-assembly. When in-
quiring about or ordering parts, refer to the figures in this
book and the renewal parts data for identification of the
part or sub-assembly in question.

13.1 IDENTIFYING PARTS FOR DS-416S and
DS-206S
13.1.1 DS-416S Parts

The parts of a DS-416S are almost identical to thoselofia
DS-420. The parts shown in a proper DS-420 figute (or
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drawing) are used for the same purpose in Type DS-4168"
Description of these parts are the same too, but they are
identified as parts for DS-416S (or shop order number).

13.1.2 DS-206S Parts

The parts of Type DS-206S are very, similar 46%those of
DS-206. By reference to the proper DS-206, figure (or
drawing) identification of their comamon“parts can be
made. When they are ordered for the/DS:206S, it is so
specified. The major differences age:

1. DS-206S uses the three piecgybase of the DS-416, in-
stead of the one piece molded base of the DS-206.

2. DS-206S uses the DS*216 are chute.

3. DS-206S main disconnects have 50% more fingers than
the DS-206.

4. DS-206Sphasytwice as many contacts and arms as the
DS-206.

5. Theypolefunit hinge of DS-206S is a forked construc-
tionor/a miniature version of the DS-416 hinge.
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