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FOR THE CARE AND MAINTENANCE OF
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CIRCUIT BREAKERS
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This manuat applies to H-3 and HL-3 breakers.

For H-2 and HL-2 breakers, consuit the fotlowing instruction

manuals:

Far breakers with senal numbers 8H consult Instructon

Manual C-3-221-1 dated Septembaer 1979,

For breakers with serial numbers TH conssuit instructan

Manual C-3-221-1 dated March 1978,

For breakers with senal numbers T consult Instruction

Manual C-3-414 dated August 1966,
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GENERAL

Type H-3 and HL-3 power Air Circuit Breakers are
suitable for controifling and protectng low voitage power
circuits up to 250 volts de and 600 veits ac. They are a
means of safely swrching loads and automatically
clearing circuits when abnormal conditions occur such as
undervoltage, sustained overtocads. and snort circuits.

The propsr INSTALLATION, MAINTENANCE and
QPERATION of these breakers s a pnme safety
cons:deration tor the protecton of personnel and
equipment. Reference 10 this marual and agherence lo
s recommendatcons will enhance the performance of
thess breakers under all conditions.

This manual does not purpert to cover all details or
vanations of equipment nor ‘o provide for every possible
contingency to be met in connection with receiving,
sterage. installaton, maintenance or operation. Should
further informaton be regquired or particular problems
anse which are not covered sufficiently, piease refer to
Federai Pioneer Limited.

BASIC BREAKER TYPES

Type H-3 breakers are avalable mounted in a drawout
cracle with disconnectng pnmary power and secondary
control contacts. Alternatively a stationary fixed mountng
in a suitable enclosure can be provided.

These breakers are provided with either a manually
operated handle or an electric motor for compressing the
closing spring.

HL-3 type breakers are availabie in the drawout version
only, either manually or stectricaily operated. HL-3 type
breakers are similar to the H-3 type but in aadition have
high ruptunng capacity fuses mounted on the line side on
a frame extension at the rear of the unit.

BREAKER DESCRIPTION

The three main functional components of a breaker are
its mechanism, the conductive membars and the
interrupting devices.

The mechanism unit is designed !0 receive energy, store
it, and deliver it o close the bresker contacts when
required. Upon activation of the tnp device, the
mechanism must allow the contacts to cpen regardiess
of the state of the mechanism, that is the breaker
mechanism is “TRIP FREE".

The conductive members are assembled on a mouided
base of tibergtass reinforced polyester. individual pole
preces carefully interiocked together and supported by a
steet frame provide the mechanical support and insulat-
ng structura required. The conductive members com-
pnse the main power comtacts {drawout mounting) or
lugs (fixed mounting), the main fixed contacts and the
maint moving bndge contacts.

The interrupting devices are the fixed and moving arcing
contacts and the arc chutes.

In addition to these main functional components the
Dreaker is available with overload protection ancd other
accessonas and interlocking devices.
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RECEIVING, HANDLING AND STORAGE
Receiving

Immediately spon receipt of the breaker an examinaton
should be made for damage sustained in fransit. if
damage has occurred or there s evidence of rough
handling a claim should be filed immediatety with the
transpontation company and Federal Pioneer Limited
shouid be notified. Check all parts against the packing
list o make sure all the correct items have been
received.

Hand!ing and Storage

Lift the breacer by the steel channeis at the front and
bacik. Do not lift by the connecting termnals, arc chutes,
or gperating handle. Check the unit thorcughly 1o see
that no parts were damaged or forced out of alignment
dunng shipment. If replacement parts are reguired, the
manutacture: should be notified promptly. The breaker
should be installed in a clean dry ventlated area, which
is free from atmospheric contaminants,

Each circuit breaker should be stored in its shipping crate
in an uprght position in a clean dry area. Should the unit
get wet, 1t nmust be thoroughly dried out using forced
warm air over an extended period until “infinte” readings
ars obtained using a 600 vait megger

BREAKER QPERATION

DRAWOUT IMOUNTED BREAKERS

Switchgear :issembiies for drawout mounted breakers
are provided with supporting raiis, man power contacts
and secondiry comtacts {0 mate with those on the
breakers whan it is racked into position.

Drawout Racking Mecharnism

An interiock s provided which will ensure that the unit is
apen and tho main spring is discharged when 1t :s aither

engaging or disengaging the main disconnecting con-

tacts. A block is provided on the racking mechanism
which operates in conjunction with the gate interiock
lever over the racking opening. Before withdrawing
electrically oJerated breakers turn off the motor isolating
switch on th2 faceplate. To withdraw the unit, move the
gate over tha crank opening dawn 30 as 0 expose the
socket end ¢f the drawout racking shaft. This action will
first open tha unit if it is closed and then discharge the
main spring f it is charged. The racking handle may now
be inserted in the racking shaft socket and by
counter-clociwisa rotation the unit will move outward.

At the “tast” position the main contacts are withdrawn
but the auxllary contacts remain engaged in the test

position.

Further tumns: of the racking handle wiil mcve the unit to
the “disconr ected™ position. it is then free to be puiled
manually forvard to the end of the tracks. Twe liting lugs
are providec on @ach side of the unit so that it can be
lifted clear of the tracks. Lifing yokes are availabla from
the manufacturer. (Fig. 32).

Grounding continuity is established '/s inch (3.2 mm)
before the sucondary control contacts are energized. Itis
maintained throughout breaker positioning in the encio-
sure untif the secondary control contacts have been
de-energizexi by /s inch (3.2 mm), Grounding continusty
is established when the maoving ground contact on the
breaker matas with the stationary ground contact located
on the frame of the breaker enclosure.
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PART NUMBERS AIR CIHCUIT BREAKERS (DRAWOUT)

[ FIGURE 1
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Type 30H-3 Type 50H-3 Typa S0H-3 Type 50 and 75H-3 | Type 100H-)
SECTION OF -1 BREAKER $00 and 800 Amp| 1600 Amo 2000 Amp | 3000 and 3200 Amo{ 4000 Amg
1. Arc Chute Assembty I 41A-504D | 41A-504D 1145040 1 41A-5040 41A-5040 |
2. Interonase Bamer | 13A.574C 13A-574C 13A-574C 13A-578C 13A.578C |
3. A H_End Bamer | 13A-575C 13A-575C 13A-575C 13A-172A-1 | 13A-172A-1 |
4. L H. End Barner 1 13A-576C 13A-576C 13A-576C | 13A-172A-1 | 13A-172A-1 |
S. From Flash Shiatd | 182A-5428 | 182A-5428 182A-5428 | 182A-40A-1 182A-30A-1 |
] I (~31A-1) {-41A-1)
6. Closeg-Ooen Link | 170A-585 170A-585 170A-585 | 170A-538S 170A-585
7. Crank Assembly | 54C-507 | %aC-307 | 34C-307 | 54C-507 54C-507
§. Crank Box i 24A-15A-2 24A-15A-2 4A-18A-2 | 24A.15A-2 24A-15A-2
9. Cranxk Box Seanngs | 298-514 298-514 298-314 298514 298-514
10. Holding Pawl | 210A-305 : 210A-508 | 210A-50S 210A-505 210A-505
11. Ratcnat Whaeel | 35A.508 | 35A-508 ' 35A-508 35A-508 354-508
12. Osciliating Levar 1688-592 1888-582 | 168B-532 1688-592 1688-582 |
13. Cluteh 45A-8 45A-9 | 45A-8 45A-8 45A-8
1 14. Charged-Discharged Link | 1688-580 | 188B-380 | 1688-580 | 1688-580 1688-580 |
1S. Closed-Qnen Button | 182A-5678 182A-5678 182A-5678 | 182A-5678 182A-5678
16. Charged-Discharged Buiton 182A-5688 182A-5688 182A-5688 | 182A-5688 182A-5688
17. Front Plate SIM-55A-] 53M-65A-3 | 53M-65A-3 | S3M-65A-3 53IM-65A-3 |
18. Indicator Plate | 53M-B4A-3 33M-64A-3 | 53M-64A-3 | 53M-64A-3 5E3M-84A-3 |
19. Facepiats Box Assembly 24A-8 24A-8 24A-8 i 24A-8 ! 24A-8
20. Floating Trm 267A-1 267A-1 267A-1 | 267A-1 | 267a1 |
21. Facapiate Assambiy ) 84A-10C-2 84A-10C-2 844-10C-2 84A-10C-2 84A-10C.2 !
22. Handle Assembly | 115G-500 115G-500 | 115G.301 | 115G-501 115G-501
1 23. Closs Lever | 1688-39A-3 | 168B-39A-3 | 1688-39A.3 ' 168B-39A-3 1682-39A-3 |
24. Close Latcn | 35A-509 | 35A-509 | 35A-509 . 35A-509 35A-509
25. Trip Rod Assambly . 224B-120A-1 | 2248-124A-1( 2248-124A-1 | 224B-124A-1 | 224B-124A-1
. 26. Sonng Guide Pin 2018-88 2018988 | 2018-88 ' 2018-88 201888 |
| 7. Closing Casting 168A-3 168A-3 ! 16BA-3 | 168A-3 168A-1 ;
| 28. Closing Pin 201B-72 201872 | 2018.72 ' 2018-72 2018.72 |
| 29. Tie Rod Assembly 2350-17 I 235D-17 2350-17 . 235D-17 2350-17 |
¢ 30. Closing Shatt 170A-590 170A-530 170A-580 | 170A-533 170A-583 |
{31, Main Sonng 242A-510 242A-511 | 242A-511 242A-512 242A-512
32. Guide Bushings 208-512 298-512 298-512 298-512 20B8-512 |
33. Clamp Assembly 42B-500 428-500 428-500 | 428-500 428-500 |
34. Breaker Frama 81A-568 B1A-586 81A-366 | B1A.567 81A-567 |
5. Trip Shaft 225B-26 2358-26 2358-26 | 2358-26 2358-26
36. Trip Latch 1688-96 1688-96 1688-96 | 1688-96 1688-96 |
a7._tateh Bearing 16A-9 16A-9 16A-3 16A-9 16A-9 ‘
38. Lower Mouiding 182A-5090 182A-5050 182A-5090 14C-543 14C-843-v .
39. Sensor Mounting Bracket 26G-606 26G-606 26G-606 | 26G-627 26(-827 |
40. Barner 182A-24(-25) | 182A-24(-25)| 182A-24(-25) | 182A-24(-25} 182A-24(-25]
41. Sensor b CSD-6(-8) CSD-16 CSD-20 CUD-30(-32) CUD40
42. Jumper 1478-511 147D-503 1470503 1470-510 1470-510
43. Cantra Stathonary Main Contact 49E-577 49E-550 A49E-550 I 49€-55Q 49€-550
44 Main Maving Contact (Waler Assy) 49E-575 48E-375 43E-575 49E-375 | 49E-575 )
45. Upper Stationary Man Comact 45E-554 49E-548 49E-549 49E£-548 49E-549
46. Clasing Link Assambly 170A-589 170A-589 170A-589 170A-589 170A-589
47. Brad 27 A-800 Z7A-500 27A-500 27A-500 74506 |
48. Water Contact Soring 242A-521 262A-520 242A-520 242A-521 242A-521
49. Spong Hoidar 558-502 588-502 558-502 $58-502 258-502 |
50. Maving Arcing Contact 49E-552 49€E-552 49E-552 49€-552 49E-552 |
51. Stationary Arcng Contact 49€-551 49€-551 49E-551 | 49E-551 49€-551 |
52. Load Terminai 271A.584 271A-507 271A-508 271A-507 2T1A-506
53. Ant-Bounce P'ate 53L-545 53L-545 53L-545 53L-345 S3L-545
54, Base Mouiding i 182A-5480 182A-5480 182A-5480 182A-5480 182A-5480
55. Trig Flipper 79A-517 79A-317 79A-517 79A-517 79A-517
£6. Trip Col Assambty 240A-514 | 240A-514 | 240A-514 240A-514 240A-514 |
57. Lawer Channel 39A-530 38A-530 | 39A.530 39A-531 39A-531 .
58. Finger Soacer i 26M-78 26H-503 | 26H-503 "
53. Drawout Contact Assembiy 49E-130 49€-519 | 49E-572(-573] 49E-519 49E-574
60. SLS Cam 35A-512 35A-512 | 35A.312 35A-512 I5A-512 |
§1. Ground Stap 49C-513 48C-513 ! 49C-513 49C-513 498.274A-1 |
62. Lower Flash Shieid 13A-5668 13A-5668 134-8668 13A-5668 13A-5668
|
(FIXED) ]
[ 4S. Upper Stationary Main Contact { 49E.535 49E-549 49E-549 49E-549 43E.549

FTLA.SDA
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Excapt for the mounting the fotlowing nstructons for
fixed mounted breaxers equally apply !o drawout
mounted treakers.

FIXED MOUNTED BREAKERS

H-3 ang =L-3 creuit breakers should be mounted in
shieet steer enclosures in accordanca with recommended
dimensions. The mounting suppert should be 2 ngid
structure aole to withstand the impact caused by the
switching operations, without any distortion and undue
vibration ¢! the mecharnism.

POWER TERMINAL CONNECTIONS

The H-3 and HL-3 terminals are silver plated tor
maximum aint efficiency and cable connectors must be
clean and frea from dents or burrs, and bolted securely
o the terminais. Poor joints lead to over-heating and
subsequent contact detenicration, and an eventual
failure. Catles or bus commecticns shouid be properly
supportecd so as not 0 transfer any unnecessary
machanical or short circuit stress to the terminals. Any
strain which may have no apparent sffect iritally may
after proonged penods of vibration and shock from
normal operanen, cause poor contact alignment.

Meter shunts, resistors, and similar devices which
operate at reiatively high lemperature should be mounted
away from the circuit breaker so they do ot contribute to
the heaung of the unit.

SECCNDARY CONTROL CIRCUITS

Control circust winng, where applicable, shauld be made
in stict accordance with detailed wiring diagrams. Wiring
connectons, which are made o terminal blocks should
De run in a supported and protected manner, so control
winng cannot come N0 contact with the pnmary
connections,

PRE-SERVICE INSPECTION

Read this instruction manual completely and insoect and
check the unit in accordance with this manuai.

The following items should be specifically checked.

1. Make a visual inspection after instailation to ensure
that no parts have been damaged or forced our of
alignment.

2. Check the door interock lever for freedom of
maveament, when supplied. (Fig. 27).

3. Check the main and drawout contac!s to see that they
are ctean arq free from foreign matenal.

4. Check ail the control wiring to ensure that it has not
been damaged or moved during the installation,

5. Check the single phase protection (when supplied) by
manually raising each tnpping plunger in turn on the
three tripping coils, Fig. 24. If the unit is closed, it shouid
tip and ‘re comect indicator should show on the
faceplate. (Fig. 2).

Page 4
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6. Close and open the unit several timas to ensure
correct operation. interocks should be defeated or be in
normal release position. It an undervoitage tnp unit 15
attached hoid it down manually so the spang closing
mechanism will pick up !he contacts, and thus avoid
discharging the mechanism without 1S normal contact
spnng load.

7. Manually activate the tnpping devices o estaplisn that
they are operable. These devices inciude manual tno
Fig. 2, spnng dischargs lever Fig. 9, shunt tnp Fig. 11
and 12, ane undervaltage trip Fig. 13

8. Check ail cabie connections !0 ensure thal they are
tight.

8. The electricat operation of drawout breakers sheutd be
checked in the “test” position.

Manuai Closing

The closing mechanism compresses a main spnng which
is heid comisressed unti released. The handle s rotated
counter-clockwise to the vertical position and pushed in
to engage the clutch. Rotating the handle 180° clockwise
hilly charges the spring and as the internal crank passes
through top-dead-centre, rotation s stopped, and heid by
the close re.ease latch. Operation of this latch by means
of the close push burtan Fig. 2 in the facepiate releases
the spring 2nergy !o close the breaker. A mult-looth
ratchet wheel prevents recoil and permits the 3pnng
charging . to be performed in several short strokes f
dasired. On frame sizes 1600 amperes and above, lhe
handie is a puil-out extension type for ease of operation.

Electricat Closing

On all electically operated units the moter charges the
spring unit the close release latch engages. The close
latch is operated by a sclenoid energized from the pusn
button in the faceplate, Fig. 2 or by a remote button. The
closing stroke then follows in a simiar manner to that of
the manual type described above. A removable handle s
provided o permit manual charging of the spring. A
mechanical close button similar to that on the manually
operated unit is not included. Emergency operation of the
close reieasa lateh is accomplished by insertion of a pin
through a smafl aperture in the faceplate, Fig. 2. A
fuitable pin is provided in the upper end of the manual
charging har die.

BREAKER MAINTENANCE

The safe and successful operation of connected ap-
paratus depends upon the proper operation of the circuit
breaker. Tharefore, it must have requiar, systemanc care
and inspecton. The following points require special
attention.

1. Belare inssecting or repainng the H-3 or HL-3 be sure
it is gdisconnacted from any electnc power, either high
voltage or control voltage. Aiso check that the main
spring is d:scharged. If the breaker is electrically
operated, tury the motor isolating switch on the faceplate
to the “oft” pasition before tripping the urit to prevent the
motor from recnarging the spnng. (Fig. 2).

2. Inspect the operating mechanism cenogically and
keep it clean.

dok TOTAL PAGE. Q& «v



FIGURE 3
ELECTRICALLY OPERATED LUBRICATION

X — Qil - SAE 30

Grease - Lubnplate
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Grease-Lubriplata Lo-Temp.

FIGUAR 3 1. Spring guide pin (located at the lower end of the
MANUALLY OPERATED dosing sgring).
LUBRICATION 2. Ratchet whesl teeth.
P R PP L -y 3. Front face of the raichet wheel.
oLl """ i ol o 4. QOscillating lever - right hand end (at the motor
: drive cam).
5. Driving pawi pivot and springs (located on left hand

end of the closing spring.)

CLOSE LATCH ADJUSTMENT (Figs. 6(A) and 6(B))

The function of the clasa latch is to arrest or hoid the
ratchet wheel at a point 13 degrees past top-dead-
centre, with the spring fully charged in readiness to
close. The closing stroke is initiated by release of the
latch, either manually by means of the mechanical push
Button in the faceplate or electrically by means of the
Close solencid. insufficent engagement of the laich may
allow the cicsing strake to occur at compietion of the
charging of tt e spring.

Referring to figure §(A), the adjustment procedura for the
upper stopscew is as follows.

The ratchet wheel assembly (item 1) is made up of two
piates rivetec' together. The two plates are held apart by
spacers localed between the plates on the four rvets.
Rotate the ratchet wheel until one of the spacers on a
rivet is directly above the nose of the close laich (item 2).
Loosen locknut (ltem 3). Turning the stopscrew (ltem 4)
counter-clockwise adjusts the close latch up. Adjust the
close latch height unti there is approximately '/3z inch
(0.8 mm) cleqrancas between the spacer and the nose of
the close latcih. Tighten the locknut securely.

Referring to fgure 6(B), the adjustment procedure for the
lower stopscew is as follows. S8e sure that the main
spring is discharged and that the main contacts are
‘open. Loosen locknut (item S5). Manually depress the
close latch (lem 2) untl it stops an the lower stopscrew
(tem 6). Adfust the close latch height umtl there is
approximatelv /x inch (0.8 mm) clearance between the
bottom of the teeth on the ratchet wheel and nese of the
close latch. Tighten the locknut securely.

LINKAGE
X — Qil - SAE 30
Y — Grease - Lubriplate

FIGURE 4
MANUALLY OPERATED

1. Ratchet Wheel

2. Holding Pawi

3. Close Lawch

4. Auxiliary Switch

S. Spring Guidg Pin

6. Solid State Overcurrent Relay
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FIGURE §(A)
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CLOSE LATCH ADJUSTMENT
1. Ratchet Wheel
2. Close Lateh

3. Upper Locknut
4. Upper Stopscrew
S. Lower Locknut
8. Lower Stopscrew
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| FIGURE 5
ELECTRICALLY OPERATED

Ratchet Whesi
Holding Pawi

Oscillating Lever

Close Latch

Shunt Closa

Motor

Auxiliary Switch

Spring Limit Switch

Spnng Guide Pin

Solid State Overcurrent Relay
Ant-Single Phase Device ang
Blown Fuse Indicator
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FIGURE &(B)
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MECHANISM LATCHING AND TRIP SHAFT
ADJUSTMENT

Misadjustment of latching resuits in failure to close, but it
does not prevent the closing soring from being compres-
sed and discharged for closure.

There are 3 possible causes of improper latching:

A) On units equipped with an overioad leckout or single
phase device. failure to manually resst the device after it
has operatad, will prevent latching and the discharge of
the closing spring will not move the main contacts.

8) Misadjustment of the main linkage will prevent
fatching with the same result as above. This adjustment
controls the engagement of the trip roller with the trip
shaft, and also the position of the toggie pin when the
main contacts are in the closed position. '

C) Insufficiert averiap of the latch roller with the trip cam
secured to the trip shaft This condition will cause the
maving contacts to pick up sfighty and drop back to fully
open position when the clesing spring is discharged.

To correct A — Push manual reset lever. (Fig, 2).
To correct B8 — Linkage adjustment must e made.(Fig.
7).

This adjustment is accomplished by means of an
eccentnc bolt accessibie from the right hand side of the
mechanism compartment. This eccentric moves the
toggie pin (Item 5) relative to0 the stop in the sides of the
mechanism comparnment.

FIGURE 7
LINKAGE ECCENTRIC ADJUSTMENT

Spring Guide Pin

Main Spring Clamp

Locking Plate

Eccentric

Toggle Pin

Connecting Link

Closing Casting :
Stop in Mechanism Sideplates
Mechanism Sideplate
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FIGURE 8
TRIP SHAFT ADJUSTM

To proceed, isolate the breaker for servicing. Remove
the arc chutes, front flash shieid, interphase bamers,
faceplate assembly, and faceplate box assembly. Be
sure the mai1 contacts are open and the main sprng is
discharged.

To ensure the main spring is completely discharged, a
manual charjing handle must be used to remave any
spring forca on the hoiding pawi, and driving pawl in the
case of electricafly operated breakers. Lift the holding

‘and driving pawi away from the ratchet wheel. Relsasing

the manual charging handle now allows the main spnng
to completely discharge, with the crank assembly going
o the bottor dead centre pesition, and the spring guide
to its lowest g oint of travel.

Next remove the eccentric locking plate (tem 3). Rotate
the eccentric boit clockwise until the closing casting (Item
7) pushes tha closing pin to within 1/16 inch (1.6 mm)
away from the stops in the mechanism sideplates. This
¢an be seen by viewing the mechanism sideplates from
above. The locking piate should now be replaced,
locating it to the nearest noteh. Tighten the retainer nut
firmiy. In this operation, two wrenches should be used —
one holding the head of the boit at the left hand side —
the other tigh'ening the nut at the right hand side.

To check the adjustment, clcse the main contacts. The
clasing pin skould be against the stops in the mechanism
sidepiate. If it is not, proceed as follows.

With the main spring discharged and the main contacts
open, remava the eccentric locking plate. Rotate tha
eccentric bolt clockwise an amount required to locate it in
the next notch of the locking plate. The locking plate
should now be replaced and the retainer nut firmiy
tightaned. Reum to the checking procedurs above.

To correct CLatch roller engagement adjustment must
be made.
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This adjuscment, located on the left hand side of the
mechanism campartment, comrols the engagement of
e trip snaft to the latch roller. If this engagement is
insufficent, the roller may release during the closing
stroke, resuiting in failure to clese. The main contacts will
appear tc move but not complete the trave.

To adjust, the following procedure should be ysed. With
referance !0 Fig. 8 loosen locknut (ltem 1) and tum
adjusting screw (ltem 2) counter-clockwise two tums.
Close the “reaker and slowly tum the screw clockwise
until the umt trips. Now tum the screw counter-clockwise
One and one quanrer tums and tYghten the locknut.

NOTE: Whenever this adjustment is made the following
shouid be checkead if present on the breaker.

1. Larch Check Switch setting on electricaily operateq
breakers (Fig. 16).

2. Shunt Trio Type B striker rod adjustment (Fig. 12).

3. Undervoitage trip striker adjustment (Fig. 13).

4. Drawout gate interfock lever eccantric adjustment on
drawout breakers (Fig. 10).

SPRING DISCHARGE INTERLOCK

Orawout mounted breakers are fitted with a gats interiock
1o prevert the breaker being withdrawn while the unit is
closed cr the main spring is charged. Depressing the
gate interlock down to expose the drawout erank opening
first tnps the breaker then discharges the main closing
spring.

it should be noted that “empty” discharges of the closing
spring stress the mechanism 1o a slightly greater extent
than on normal closure. Sor this reason it is advisable to
avaid additicnal intentional discharges to those which
occur when the breaker is withdrawn and the spnng is
still charged.

FIGURE 9
SPRING DISCHARGE LEV
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1. Closing Latea
2. Spring Discnarge intariock Lever
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FIGURE 10
ECCENTRIC ADJUSTMENT

1. Locknut

2. Cap Screw

3. Eccentric -

4. Flipper OETAIL '8

Adjustment of the drawout gate interiock lever is
performed a:; foillows. Be sure the inp shaft is rotated
down so thg left hand flipper is resting against the
adjusting scr3w. Be sure the drawout lever is [ifted o its
upward positon. With reference to Fig. 10 loesen locknyt
(tem 1) anc allen head Cap screw (ltem 2). Using a
wrench, rotate eccentric (Item 3) untl the clearance
between the eccentric and nght hand flipper (Item &) or,
the trip shat is approximately 1/32 inch (0.8 mm)
Holding the eccentric in position with wrench, tighten
allen screw s.acurely. Tighten locknut securely.

Discharging the main spring is accomplished by the
drawout leve- acting on the close button lever. Fig. 9.
The lever arrangement requires no adjustment. Depres-
sing the drawout lever activates the closing latch which
discharges the main spring. This action results in failure
o close, but ¢ischarge of the main sprng.

Whenever trip: shatt adjustment is performed (Fig. 8), the
drawgut gate: interock lever adjustment should be
checked.

SHUNT TRIP

Two types of shunt trip units are available for use on i
H-3 and HL-3 breakers each having speafic performancs
features.

The two types are described as follows:—
TYPE A (Fig. 11)

This unit consists of a rectanguiar laminated solencid
frame, mountexd on the left hand side of the mechanism
ana acting directly on the tnp shaft When used on typical
120 voit ac control, the coil has a continuous raung, with
a halding currsnt of only 340 milliamperes. This makes
Possible use of this trip unit without the conventional
narmally open auxiliary switch contact in series with the
coil. When used in conjunction with a typical latching-
type ground fault relay the breaker is lockeg out and wil
e totally trip-tree until the relay has been reset. Any



attempt to reclose the breaker before resetting the relay

wil preciude a restiking of the ground fault No
adjustment is required on this devica and the only
aftention needed is that of ensuring that the plunger is
free of any binding or fricion. This unit is capable of
tnpping at $0% of the rated voitage.

Type B (Fig.12)

This is a cylindrical solenoid mounted within the
mechanism compartmnent at the lower rear ang acting
direedy on the trip shaft Untike the Type A unit, it is not
contnuousty rated and for any application a normally
open auxiliary switch centact must be used. in the 120
voit ac application the Type B unit is equivalent in
performance to e Type A device (i.e. will operate at
50% of rated voitage) but in the 125 voit de rating,
tripping can be performed at levels as low as 25% of
nominal ratng. One adjustment is provided in the Type B
tnp unit to control the extent of free travel between the
plunger and the trip shaft lever. By lifing the plunger until
the strnker rod is lightly touching the trip shaft lever a
space of 1/16 inch (1.6 mm) should exist between the
ena of the piunger and the stop plate as shown in Figure
12.

if acjusmment is required, locsen the 8-32 socket head
screw located at the boftom end of the plunger and turn
the stnker rod within the plunger as required. Retighten
the set screw. If trp shaft adjustment (Fig. 8) is altered at
any time, this stnker rod adjusiment should be checked.

The shunt trip is identified on the wiring diagram by the
symbol “TC". '

_ Both units can be installed on one breaker. With regard
to use, the following rules are usually aghered to:

£

1. A Type 8 is used where only a separate trip coil is
required.

FIGURE 11

1. Machanism Sidepiate
2. Shunt Trp Type A
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FIGURE 12

SHUNT TRIP TYPE B

1. Plunger

2. Stop Plats .

3. Mechanism Sideplate

4. Shunt Trijy (Separate Trip Source)
S. Shunt Trij) (USD Relay Trip Sourcs)

2. With US) relay, a Type 8 is used between the
mechanism sideplates to operate with the relay, anc
possibly 3 Type B8 mounted outside the left hanc
mechanism sideplate to be used as a separate trip
Coil. .

3. A Type A, mounted only outside the left hand
mechanism sideplate, is used only when a continuous
rated cail for a separate tnp sourcs is required.

4. Type A axd Type B used in conjunction with the USD
rélay can both be used on the sama unit.

' UNDERVOLTAGE TRIP (Fig. 13)

The Undervcitage Trip is a spring operated unit mounted
on the left hand side of the main mechanism compart-
ment and acting directly on the trip shaft In operation
two springs are heid in compression by a rectangular
solenoid.

Normally supplied in the 120 voit a¢ rating, the soienoid
has a holdir current of 340 milliamperes, with an inrush
of 2.45 ampares. A mechanical escapement time delay
attachment i3 available which provides a delay adjusta-
ble from O to 5 seconds.

An adjustabla striker (Item 1) is provided !0 control the
engagement of the solencid plunger to the trip shaft
With the scenoid energized and the plunger seated,
adjust the striker as required to provide a gap of 5/16
inch (8 mm) between the striker and the trip shaft lever.
Tighten locknut firmly. if at any ime te trip shar:
adjusmment (Fig. 8) has been altered the undervoitage
strker adjustment should be checked.

A vemier tir e adjustment in the form of an eccentric is
provided for fine adjustment, independent of the scale
setting. If triniming is required, loosen the locknut located
on the insuis of the lever and tum the eccentnc
counter<Cloclwise lo increase time, and clockwise 1o
shortan time. The locknut must be firmiy tghtened each
time the eccentric is moved.
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FIGURE 13 No adjustrnem is required on this unt and the onty
UNDERVOLTAGE TRIP aftention nieded is that of ensuring that the piunger s
free of any binding or triction. The device is capanle cr
operaung at 75% of rated voitage.

PR A7 S St cxane
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The shunt ciosae is identified on the wiring diagram by the
symbaot “CC",

CLOSING SPRING CHARGING MOTOR

All elsciricilly operated units employ a seres-wound
géar motor, suitatle for operation on altermating or girec:
current. The: reduction gear comparnment is sealed anc
lubricated for life and the amature bearing similarty
requires ng maintenance lubncation. The Basic motoer 1s
available in voltage ratings 48, 120, 250 de and 120, 240
ac. In afl allernating current applications above 240V 3
Stee down control transtormer is usad in conjuncton with
the 120 voit motor.

A toggle switch mounted in the faceplate permits ne
motor to be de-energized during maintenance or
Inspection. (Tig. 2).

Preferred centrol cireuitry permits spring charging to take
place after the breaker has tripped only. While a unit can

> %‘-“ : 5 . s be supplied 10 charge after Close, this should Be used
AR To s g4 T T o rs only in applications requiring high speed reclosing.

Unless otherwise specified ail units are supplied !o
1. Stnker ' operate in th3 "charge after trip” sequence.
2. Trip Shaft Laver _ o o
3. Timer The charging motor is identified on the wiring diagram by
4. Vemier Time Adjustment the symboi “M".

FIGURE 14
SHUNT CLOSE

In operation, the undervoitage trip has a dropout of
35% of rated voitage for 120 V. a.c. and 46% of rated
voltage for 240 V. a.c. Both have a pull-in of 85% rated
voltage and are identified on the wiring diagram by the
symbol “27".

SHUNT CLOSE (Fig. 14)

This accassory is supplied on electrically operated circuit
breakers and consists of a rectangular laminateq
solenaid frame, similar to the Type A shunt trip device. It
is mounted within the front mechanism ‘compartment,
and its function is that of actuating the close lateh 1o
Initiate the closing stroke. It may be energized by the
normally open push button in the faceplate or by a
remots push button. In ac ratings the cail is inherenty
contnuously rated and in the typical 120 velt application
the hoiding current is 340 milliamps, with an inrysn of
2.45 amperss. For dc operation a holding resistor in
conjunction with a plunger operated limit switch again
provides a continuous rating. :

The shunt cicse unit is fitted with an independent
nommally closed limit switch, operated by the solenoid
plunger. This switch is connected 'n series with the
Spring charging motor and serves to render the motor
inoperatve while the solencid is energized, Used in
conjuncton with the conventional ‘charge after np" .
motor operation, this performs the duties of an anti-pump -"f'f
'#lay. The breaker will not reclose because the spring is
retained in a discharged condition. Only when the cicse

signal is removed will the motor cpsrate to charge the 1. Shur Close Coil
spring. 2. Independent Normally Clased Limit Switch

Pags 12
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" To remove the motar, first remove the bracket assambly

from the frame channel, noting the number of shims at
the top and bottom faces of the motor bracket. The drive
cam and outboard beanng should then be removed. The
dnve cam is threaded t6 the motor output shaft and can
De readily released by a light tap in the countar-clockwise
directon. Remove the hex head boit hoiding the front
bracket to the motor. Next, remave the mounting screws
at the end opposite to the drive and motor housing can
be withdrawn from the rear bracket. When replacng the
motor bracket assembly in the channel, repiace the
shims as onginally installed. Do not tighten the hex nead
doit hoiding the front bracket to the motor until the
screws holding the mator brackets in the front channel
have been tightened securely,

MOTOR CLOSING SPRING LIMIT SWITCH {Fig. 15)

All electrically operated H-3 and HL-3 units are equipped
with a lirmit switch which stops the moator at the end of the
charging stroks. The switch is mounted in the left hand
end of the front channel. The switch is coupled with a
lever actuator 1o a cam located on the rear of the crank
assembly. As the crank passes through top-dead-centre
and the ratchet wheel bearing approaches the close
latch, the lever actuator moves to aperate the switch and
de-energize the motor. The lever actuator is resst when
the main spring discharges. No adjustment is required for
the motor closing spring limit switct. -

LATCH CHECX SWITCH (Fig. 16)

The Jlatch check switch is provided on electrically
operated units to prevent any attempted slectrical close
until the trip shaft is completely reset and seated in
readiness to closa. The switch is connected in series with
the shunt ciose solenaid and prevents operation of the
solenoid until the trip shaft is fully seated. Failure of the
trip shaft to be completely reset at the beginning of the
clase stroke will result in a tip free operation. This
malfunction can occur in transfer switch installatons
where one circuit breaker is mechanically interlocked
with its companion, and a signal to close enters before
the trip shaft has fully returned to its stop. A key interlock
or any form of mechanical lockout presents the same set
of conditions. '

FIGURE 16
LATCH CHECK SWITCH

1. Lateh Cieck Switch
2. Pivot Screw

3. Lock Screw

4. Mounting Plate

5. Trip Shztt Lever

With referece to Fig. 16, adjustment of the latch check
switch is parformed as follows: With the circuit breaker
open, loosen pivot screw (tem 2) and lock screw
(tem 3). By iowering mountng plate (tem 4) at the front
end, engage the switch roller to trip shaft lever (ltam =)
untl the lev ar just begins to lift. From this reference point,
raise the front end of the mounting plate 1/16 inch (1.6

mm) and tighten both pivot and lock screws firmty.

In normal operation the latch cheek switch should require
no readjusmermt, but if at any tme the tnp shaft
adjustment (Fig. 8) is altered, the latch check switeh
setting should be checked as above. This device is
identified on the wiring ciagram by the symbal “LCS".

N

.

| ————

N

2. SLS Laver Actuator
3. Spring Limit Switeh

|

FIGURE 15
MOTOR CLOSING SPRING LIMIT SWITCH
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CCNTACT MAINTENANCE

Examine the main breaker contacts (and disconnecing
conracts on drawout mounting breakers) frequently to
sge that they are properly aligned and that the contact
surfaces bear with firm uniform pressure.

The contact surfaces of all types of disconnecting or
interrupting devicas must be kept clean ang baght 1o
ensure maximum operating efficiency. Comtact sunaces
which are corroded by contarminated amaspheres will
cause ovameating and subsequent faijure of the device.
The alloy contacts of the type H-3 and HL-3 will resist
comamination 0 a great degree but in areas where
sulpnur is present or other chemicals which readily
combine with siiver, regular mamtenancs is required to
ensure coniaet efficiency.

See that boils, nuts. washers, clips ard al terminal
connections are in place and Gght especially after
compietion of any rnaintenance work.

When abnermal condiions exist. such as sait deposits,
cement dust or acid fumes the breaker should be
cleaned at reguiar intervals. This will peevent flashovers
caused by the accumulation of foreign substances.

MAIN POWER CONTACTS

Man contacts are silver afioy and shouid be clean, bright
and free from piting. They may be gently sanded if
necessary ysing a fine emery to remove pit marks. Avoid
having particies fall into the mechanism, and wipe
comacts clean with cioth after sanding.

If the main contacts ars severely damaged make a
Careful inspection of ait current carrying parts. Supporting
pins, linkage, and espeaially Springs should be examinedg
for damage dus 0 excess heat Annealed or distorted
pans shouid be replaced. Befgre atternpting this, consult
the manulacturer.

CONTACT DIFFERENTIAL (Fig. 17 and 18)

Al intervals as recammended by ANS| standards (see
paragraph on Lubricaton), the differential between the
man and arcing contacts should be checked. The
differential shouid be maintained between the limits of
0.050 to 0.085 inches (1.3 © 1.6 mm), Using the siow
closa daevice (Fig. 18 (A)) close the centacts until the
moving arcing contact iouches the swationary arcing
contact (Fig. 18 (B)). A gap of 0.050 to 0.065 inches (1.3
10 1.6 mm) between the main moving waler contacts and
the main upper fixed cantact should exist. The gap is
checked using a feeler gauge. If adjustment is neces-
sary, shims (Fig. 17, ltem 4) are placed between ‘he
stavonary arcing comntacts and 'he main upper fixed
contact. This is done by remaving the statonary arcing
contacts. Shims arg@ avalable from the manufacturer
(Part Number 241A.500).

Note that it is not important ror necessary that the arcing
comtacts touch simuttaneously. The aitferential should be
measured on each pole by closing the contacts untit the
arcing contacts tauch on the pole heing measured.

Contact differental shouid always be checked before
Tain moving contact defleclion.,

Page 14

L™ 2 T I W Ry o D U Ll T LA =G0 = Foigr 2l

MAIN MOVING CONTACT DEFLECTION

At intervals as recommended by ANSI standards (see
paragraph on Lubncation), the deflection of ha main
mowving contacts shouid be checkeo. The deflecton
shouid be miuntained between the limits of 3/64 io 4/64
inches (1.2 :g 1.6 mmj) for 600, 800, 1600. and 2000
ampere frama sizes, and 2764 to 3/64 inches (0.8 to 1.2
mm) for 3003, 3200, and 4000 ampere Fame sizes. A
gauge is available for measuring purposes which cames
a scale graduated in 1/64 inch (0.4 mm) divisions. For
e 1600 amo and larger frames use Gauge Number
96A-500, anc for the 500 and 800 amp frame use Gauge
Number 96A-501,

With the circuit breaker open establish the staruing or
“zero” point for each main moving contact assembly.
Apply the gaugse to the left hand side as shown in Figure
20 (A} and nate the posiion of the pointer. To assist in
positioning te gauge he pownter shouwd be maved
forward or “up scale” then reieased to allow the indicator
pins to locate as shown. .

With the circuit breaker closed aqan apply he gauge as
shown in Ficure 20(B), and note the posiion of the
peinter. The number of divisions the pointer nas mMoved
from “zero” position indicates the amount of man
comact deflection. each division representng 1/64 inch
(0.4 mm) defleeton.

When adjustnent is reguired, proceed as shown in
Figure 21. Using any suitable Diocking dewvice, position
the maving contact members toward the clesed position
as shown and loosen capscrews (ltem 1). Shims (ltem 2)
are addad as required to restore deflection tc within the
limits stated asove. After shims ara added, it is impertant
that the capscrews be firmly fightened before closing the
unit in the nonnal manner.

A supply of shims is included with the gauges.

'FIGURE 17
CONTACT DIFFERENTIAL ADJUSTMENT

'/4-2Q x ¥4 |nch Long Hex Bolt and Lockwasher
174+20 Hex Mut and Lackwasher

4-20 x 1 inch Leng Hex Bolt and Lockwashar
Shim

14«20 X ¥4 Inch Long Hex Bolt and Lockwasher
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FIGURE 18(A)
SLOW CLOSE DEVICE

v

-t .
M aem e [}

1. Closing Shatt Lever
2. Slow Close Device

FIGURE 18(B)
SLOW CLOSE DEVICE

1. Closing Shaft Lever
2. Slow Close Device
3. Feeler Gauge



SLOW CLOSE DEVICE

A siow close maintenancs device is avaiabie which can
De attached to the arcuit breaker to permit slow
operation of the contacts and closing mechanism. The
device is availabte from the manu‘aciurer, FFE Pan No.
115G-514. As shown in Figures 18 (A) and 18 (8) the
‘cot 's attached 10 one of e lever arms of the ¢losing
shaft. The slow close device requues no attaching boits
and can be installed and remaoved with ease.

ARCING CONTACTS (Fig. 17)

Arang contacts 2re subjected 10 piting every time the
circuit breaker interrupts current and should be inspected
at regular intervals if the urit is cperatag frequenty. They
should always be inspected after the breaker has
interrupted a short arcuit and should ba replaced if they
are showing sencus pitting and lcss of contact matenial.
To remove the fixed arsing contacts from Me circuit
breaker take out the two hex-head machine screws (item
5) at the base af each fixed contact.

To remove the moving aroing cortacts simply take out
the ™o hex-head machine scraws which hold each
contact in the assembly. Note that the braid is attached
tc the contact by the lower hex-head screw {ltem 3
Memove the nut and lockwasher (Item 2) at the rear of
the assembly first befora removing this lower screw.
When replacing, tighten the lower screw (ltem 3) firmiy to
anach the osraid to the moving arting contact before
replacing the lockwasher and nut (ltem 2) at the rear of
tha assambly.,

When replacing arcing contacts, be sure to retrieve alf
hargware items and assemble as onginally installed.
Whenever replacing arcing contacts inspect the braids
ang replace them if they are dis¢oioured or strands are

broken.
ARC CHUTES

The arc chutes are made of fiberglass reinforced
poiyester matenal. They may be remcved individually by

FIGURE 19
MCVING CONTACT DEFLECTION

SPACER
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removing the two 1/4-20 hax-head boits on each side of
the chuta. Thie chutes mate with the upper base and can
be fiftled de:r to expose the arcing contacts. A lower
flash shieid mounted to the upper stagonary main contact
beiow the srationary contact can also be removed to
expose the siver contact surfaces of the main comacts.
This shield protects the man contacts dunng arc
interruption.

The arc chuti may discolour ffom are interruption sut will
not need replacament unfess heavy deposits of arc
matarial are present or parts are distorted of cracked.

OVERLOAD PROTECTION (Fig. 22)

Type H-3 and HL-3 breakers arg ngrmaily supplieq with
s0iid state overload protection. The solid state overcur-
fent tip sys'em protects low voltage power systemns
3gainst damuge caused by overoads and fauits. The
types of protection offered are averivad. short circuit and
ground fault Zone selective instantaneous protecyon
(ZSIP) is also available.

The trip unit operates o open a low voitage circuit
breaker in accordance with a set of programmabie
imecurrent characteristes. Tripping energy for the
operation of :he arcuit breaker is obtained solely fram
the arcuit bei g protected. Other power sourcas are not
required, excgpt for fautt indication.

The complete solid state overcurrent trip system consists
ot the primary- current sensors, the overicad reiay, and
the direct acing shunt inp solenoid. Sach senser is
avajiable with changeabie tap settings to suit the raung of
the breaker. Note — Sensor tap setings must not Se
changed whily power is llowing through the breaker.
When the sensor tap seftings are altered, the sensor ‘ap
seting indicagon on the breaker faceplata {Fig. 2} should
also be changed. Tuming the sgrew 10 the nght of the
indication rotates a diat behind the rating plate ungl he
correct tap setting ingication 1s qiven.

The direct acting shunt tnp solencid is a Type B shunt
trip, mountad “between the mechanism side-

/—— DEFLECTION GAUGE -

/ MOVING CONTACT ASS'Y
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FIGURE 20(A)
MOVING CONTACT DEFLECTION

1. Moving Contact in Qpen Pasition
2. Deflection Gauge

FIGURE 20(B)
MOVING CONTACT DEFLECTION

1. Maving Contact in Clased Paosition
2. Deflection Gauge
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FIGURE 21
MOVING CONTACT ADJUSTMENT

1. %he-18 x 1 Inch Long Hex Boit
2. Shim

plates. One adjustmert is provided to give a space of
1/18 inch (1.6 mm) between the end of the plunger ana
the stop plate on the trip shart If adjustment is required,
refer to the section entitied Shunt Trip, Type 8 (Fig. 12).

Many H-3 and HL-3 type breakers have been supplied
with the SO type solid state relay. This relay has been
replaced in manufacturing by the USD type soiid state

relay. The USD relay is an improved design incorporating -

many features not available on the SD reiay.

For complete details of the SD relay refer t0 instruction
manual C-3-216-2.

For complete details of the USD relay refer to instruction
manual C-3-217-2.

FIGURE 22
TYPE USD SOLID STATE RELAY

BI50615 8ly U J17139488240 P US/21

OVERLOAD LOCKOUT DEVICE (Fig. 23)

The overicad lockout device prevents reciosing of the
breaker sither marnuaily or electrically after the breaker
has been tipped by the overiocad relay, unti this device is
manually raset. Two micro switches with normally open
cormacts are also available to act as overioad alarm
contacts.

The direct acting shunt trip solenoid plunger mechani-
cally holds the closing mechanism in the trip-free position
thus preventing closing of the main contacts. The laten
check switth wired in series with the closing coil is open
in this position, preventing any attempted electrical
operation of the closing coil.

The device is reset by pushing the manual overoad
lockout reset button on the breaker faceplate (Fig. 2).
This reset button is spring loaded and retums to its
normal position.

FIGURE 23
OVERLOAD LOCKOUT DEVICE

1. Qverload Lockout Reset

2. Resst Sping

3. Shunt Trip (USD Relay Trip Sourcs)
4. Qverload Lockout Flipper

$. Overload Alarm Contacts

FUSE MOUNTING — HL-3 ONLY

All HL-3 circuit breakers in frame sizes up to and
including 40(0Q amps have provision for mountng NEMA
HRC fuses, mounted on the line side on a frame
extension at the rear of the unit. As an option, in rasngs
of 3000 and 4000 amps, a separate fuse truck is
available used in conjunction with a standard arcuit

. breaker. Key interlocking is provided to ensure that he

circuit reaker is open before the fuse unit is withdrawn.
The fuse unit is equipped with a rejector feamura which
prevents entry of the fuse unit into the breaker cell.

In all appliczions the circuit breaker is equipped with
anti-single phase protection.
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f HL-3 Frame Relay Rating Maximum Fuse
Rating (Amperes) (Amperes) Rating (Amperes)

600 600 800 NEMA L

800 800 1200 NEMA L

1600 1600 2000 NEMA L

2000 2000 3000 NEMA L

3000 3000 4000 NEMA L

4000 4000 8000 NEMA L

ANT-SINGLE PHASE DEVICE AND BLOWN FUSE
INDICATOR — HL-3 BREAKER ONLY (Fig. 24)

The arti-single phase device is supplied on all frame
sizes. The unit consists of three tnp solencids each
acting upon an independent siide, which in tum acts
directty onto the trip mechanism, When activated by the
solenoid, the slide moves forward and latches in this
position, thus locking the breaker in a tip-free state.
Each solenoid coil is connected in paralial across the
corresponding power fuse and in normal operation the
trip cail is, in effect, shorted oyt

The slides are colour coded, red, yellow and hiue and
when tripped they protrude through an apert®e in the

faceplate (Ref. Fig. 2), mus providing a.blown fuse
indicator. Red indicates the left hand phasé. ' yellow
centre and blue right hand. To reset, the siide iy iifted
and pushed in at the faceplate opening. The breaker
cannot Be reclased untll the amti-single phase device aiid
blown fuse indicator is reset.

Two coil voltage ratings are available, one for system
voitages 240 or less, and one for systems 480 to 600
voits. The coils are identified by colour coded leads —
the 240 volt camies blus leads, the 500 volt rating is fitted
with red leads.

A simple mechanical check of the unit can be made by
raising each plunger by hand to observe movement of
the corresponding slide and rotation of the Inp shaft The
plunger must be raised firmly against the internal stop to
ensure that full travel is achieved. An electrical test may
be performed by means of a single phase variable ac
source, 250 va or larger. The test signal is appiied
directly 10 the trip coil terminals after first disconnecting
one of the connecting ieads. This is necessary to isolate
the trip coil from the power fuse. The 240 volt coil should
Operate at approximately 50 voits and the 600 voit rating
at approximately 100 voits. In this test it should be noted
that these coils are short-ime rated and in normal
operaticn are de-energized the instant the breaker
gpens. A preset voltage and a momentary on-off
switching action is recommended. Do not sustain the test
pawer after the call has operated.

SECONDARY CONTROL CONTACTS (Fig. 34)

Secondary control contacts are provided on drawout
units to automatically connect or disconnect control
circuits, as the circuit breaker moves through its positions
in the cradle. The contacts are designed such that the
contol circuit can be energized or isalated in the test
position. These connections can be aitered in the field,
when required, by means of jumpers between contacts of
the stationary block.

Supplied in multiples of 8 contacts, a total of 48 can be
provided, and each contact has a continuous current
raang of 30 amperes. In applications where a control

U7 UIlJ E019 U 9171399562499 F.Ug8721

Supply valtage in excess of 250 is to be used, the higher
voitage cotacts are double spaced (La. the adjoimng
contact is Lnused).

AUXILIAR'f SWITCH (Fig. 5)

On all H-3 and HL-3 units @ mult-section rotary switeh is
used. It is coupled directly to the closing shaft and
Gpérates on a snap-acton principle which provides quick
break switching. No adjustment is required and the
switch is available in the following contact arrangements.

4-pote, proviing 2 normally open and 2 normally closec.
8-pom, providing 4 normally open and 4 narmally cicsed.
12-pole, providing 6 normally open and 6 normally closed
16-pole, providng 8 normally open and 8 nermally clesed.
20-pole, providing 10 narmally open and 10 normally cicseq.

The fallowir g contact ratings apply.

10 amperes up t0 254 V.a.c.
1 ampere at 250 V.d.c.
2 amperes at 125 V.d.c.

| FIGURE 24
ANTI-SINGLE PHASE DEVICE

1. Solenoid

2 Slide

3. Trip Shatt

4. Blown Fuse Indicator

MECHANICAL OPERATIONS COUNTER (Fig. 25)

A five digit mechanical counter can be supplied. It is
mounted in tye faceplate of the breaker (Fig. 2).

This device is mechanically driven by the “charged-
discharged” indicator. The counter operates once for
each chargirg of the breaker main spring. No adjustment
or maintenance is required for successful counter
operation.

Operations counters are recommended where breakers
will be subjeizted 10 frequent operatons as an indicator of
the recommended maintenance intervals.
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MECHANICAL INTERLOCK (Fig. 26)

Mechanical interiocks are available on all H-3 and HL-3
Oreaker frame sizes. They are used o mechanicaily
interiock breakers in a two ar three breaker transfer
scheme. In the case of a two breaker transfer scheme,
mechanical interiocks ensure only one breaker is closed

“while the other is held in a trip free position. In a three ,

breaker transfer scheme, mechanical ireriocks ensure
only two Dreakers are closed while the third is heid in 2
trip free position.

Mechanical interdocks connect with flexible cable the
clesing shaft of one breaker to the trip shaft of a second
breaker, and vice versa. If one bresker is closed. the
qther breaker is held in a thp free position. Drawout
breakers are imerlocked by cable connections between
the twa cradles. There am no permanent connections
between the braaker and matching cradle when interlock-
ing is supplied. so the breaker can be freely withdrawn
from the csll. Mechanical interiocks are operable only
when the breaker is in the connected position. When
withdrawn te¢ tha test position, breakers are not
interiocked and can be test operated in the normal
manner.

Mechanical interflocks are preset at the factory and
fequire no adjustment. The plungers at the rear of the
breaker shouid be checked for freedom of movement at
intervals as recommended by ANS| standards (see
paragraph on Lubrication).

With the breaker removed from the cell, manually close
the main contacts using the siow close device (Fig. 18).
With reference to figure 26 (a), the top plunger at the rear
of the braaker connected by cable to the closing shaft
shouid move freely with movement of the closing shart.
Next. charge the main spring and close the bLreaker.
Pushing in on the iower plunger at the rear of the breaker
should open the main contacts. If the plungers do not
move freely, the cable must ba removed from the sheath
and cleaned to restore free movemant.
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FIGURE 26(A)
MECHANICAL INTERLOCK
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1. Er;é;ér'FrB '
2. Upper Piunger (Connected ta Closing Shaft)
3. Lower Piunger (Connected to Trip Shaft)
FIGURE 26(B)
MECHANICAL INTERLOCK
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1. Breaker Frame

2 Cradle Frzme

3. Upper Flipaer

4. Lower Fiipaer

5. Cable Connections 1o Lower Cradle
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DOOR INTEFILOCK (Fig. 27)

All H-3 and 1HL-3 circuit breakers may be fitted with a
davice which acts to tnp the unit when the cell door is
opened. In ogeration, the coor lever acts intermally on the
mechanical trip button causing it to move in towards the
taceplate. This interlock may be defeated by arresting
the movemert of the trip button. A screwdriver biade or
similar tool inserted through the siot in the tnp button will
aliow the docr to be opened without tripping the circuit
breaker,
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KEY INTERLOCKS (Fig. 28)

Type VF key interiocks singie or double lock with 3/8
inch (9.5 mm) projection can be pravided, They mount
with 3/8-18 screws behind the breaker faceplate. Key
interlocks can be installed in the factory. Provision is
made for key interiocks on all frame sizes.

The lock plunger engages the tapered section of the

'\v manual tip buiton when the key is removed. With the
key removed the closing mechanism is completely trip
free thus preventing closing of the main contacts. For
eiectrically operated units an auxiliary switch contact is
provided o cperate in conjunction with the interiock to
isolate the closing circuit.

FIGURE 28
KEY INTERLOCK
CHARCE SPRING H= Ry

. MANUALLY:

~. QRISE WANOLE:
PUSH In
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CELL SWITCHES (Fig. 29)

Cell switcties mounted in the cradle can be provided
when requ red to serve as position indicators or extarmna
electrical irterfocks. The switches are operated when the
breaker is meved from the test to operating pesition n
the enclosuirs. '

Each switch contains one nermally ¢losed and one
normmally 0den contact. A total of six switches can be
supplied. These contacts are rated 10 amperes up to 300
Vac

FIGURE 29(A)
CELL SV/ITCHES (600, 800, 1600 & 2000 AMPF)

2. Cradle Frame
3. Operating Bracket
© 4, Call Switches

FIGURE 29(B)
CELL SWITCHES (3000, 3200 & 4000 AMP)

1. Cell Switshes

2. Cradle 88 Pan

3. Ground Sitab

4. Shutter (\n Open Position)
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- SHUTTERS (Fig. 30)

Shutters are available for all frame sizes up to and
including 3200 amperes 1or both line and load side main
plug-in contact stabs.

For the 800, 800, 1600, 3000, and 3200 ampere H-3
frame sizes, shutters are of the lifting type shown in
figure 30 (A). They have a padlock brackat in the bottom
of the enclosure for locking in the down position. When
the breaker maves from the test to operating pasition,
shutter boits on the frame of the breaker It the shutter to
expose the main plug-in comacts.

FIGURE 30(A) SHUTTERS

2. Secondary Control Contacts
3. Ground Stab
4. Shutter Mechanism
S. Padiock Bracket
FIGURE 30(B) SHUTTERS

3

o
rof T3 Gy o whgty
i

\
s
]
]

2

. Cell Switches

- Secendary Control Contacts
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For the 2000 ampere H-3 and for the 600, 800, 1600 ang
2000 amsera HL-3 shutters are of the splitting type
shown in fiqure 30 (8). When the breaker moves from
the test to operating position, shutter bolts on the frame
of the braaker open the shutter to expose the mair
plug-+n cotacts.

The shutters do not require field maintenanca.

REJECTION FEATURES (Fig. 31)

Rejection featurss are provided on all frame sizes. The
rejection leature prevents entry of a breaker into an
enciosure of a differert frame size. Pins on both sides af
the breaker frame match siots cut in brackets mountea

" on both sicdes of tha cradle.

It the crad!s is a different frame size than the breaker, the
breaker pins will not match the slots cut in the cradle
brackets. Entry of the breaker into the wrong frame size
enciosure is then prevented.

2. Rejection Pin
3. Rejection Bracket
4. Cradle Sideplate

LIFTING DEVICE (Fig. 32)

A lifting device is available from the manufacturer for all
frame size breakers. The lifting device is a one-piece
yoke which fits into lugs on the breaker sideplates. This
permits safe remgoval of the breaker from the enclosure

- drawout tracks. Lifting yokes are ordered as follows:

Part Number 26G-542 for 800, 800, 1600 and
2000 ampere H-3's.

Part Numbe 26G-151 for 3000, 3200 and
4000 ampere H-3's.

Part Numbe: 26G-601 for 600, 800, 1600 and
2000 ampere HL-3's.

Part Number 26G-603 for 3000 and 4000 ampere
HL-3's.
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FIGURE 22
LIFTING DEVICE
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FIGURE 33
COIL DATA
Rated Minimurnh - Ampares
Control Operating D.C.
Yonrage Voitage QHMS : inrush Sealed
: 120 AC 75 30.2 2.45 0.34
Shunt 240 AC 180 312.) 1.5 0.15
Trip 48 DC 40 6.0 8.0 0.2
Type A 126 DC 40 50.7 2.2 0.2
250 DC 70 312.) 0.3 0.1
- 120 AC 60 13.1) 1.4
Shunt 240 AC 120 50.2 1.0
Trip 48 DC 40 13.) 20
Type B 125 DC 40 88.) 2.5
250 DC 70 215.) 1.25
120 AC 90 30.2 2.45 0.34
240 AC 180 3129 1.5 0.15
Shunt 48 DC 40 6.7 8.0 0.2
Close 125 DC 60 £0.2 2.2 0.2
250 DC 150 3129 0.8 - 0.1
Undervoitage 120 AC 96 23.) 245 0.34
_Trip 240 AC 190 3129 0.8 0.1
Ant-Single 240 AC S0 13.2 2.8
Phase 480 AC 120 50.0 1.8
Devica 800 AC 120 50.0 2.3
120 AC 35 . 4
240 AC 180 2.5
Charging - 45 0C 40 7
Motor 125 0C 85 =
250 0C 190 25
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SPARE PARTS (Fig. 34)

By the nature of its application and its switching recommended! spare parts list should he camed in stock.
capability spare parts for the circuit breaker should When ordenrg spare pars, he complete nameplate
normmally not be required. If the unit is gaing to be usad data, especially !he breaker senal number, shouid be
for frequent load switching, then the pars shown on the provided 0 ersure that the correct parts are supplied.

FIGURE 34
SPARE PARTS

4§ MAIN DRAWOUT
§ CONTACT ASSEMBLY
(4000 Amp)

MAIN DRAWOUT
CONTACT ASSEMBLY

(600 & 800 Amp)

MAIN DRAWOUT
CONTACT ASSEMBLY

(1600, 3000 & 3200 Amp)

MAIN DRAWOUT
CONTACT ASSEMBLY
(2000 Amp)

STATIONARY ARCING MOVING ARCING
CONTACT ASSEMBLY CONTACT ASSEMBLY

Dama A2
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ARC CHUTE ™~
ASSEMELY N
MAIN MOVING CONTACT
(WAFER ASSEMBLY)

e

SPACER FOR WAFER
ASSEMBLY (OUTER)

ARC CHUTE
LOWER FLASH SHIELD

SPACER FOR WAFER et
ASSEMBLY (INNER) MAIN MOVING
AN CONTACT SPRING

MAIN MOVING
CONTACT SPRING GUIDE

/
f,
/
SOLENQID COIL
SHUNT TRIP TYPE B
SOLENOID COIL
SHUNT TRIP TYPE A ANTI-SINGLE PHASE DEVICE

LIMIT SWITCH

UNDERVOLTAGE TRIP
SHUNT CLOSE



UPPER STATIONARY MAIN CONTACT
(1600, 3000 & 3200 AMP FIXED,
ALL 2000 & 4000 AMP)

UPPER STATIONARY MAIN CONTACT
(600 & 800 AMP DRAWOUT)

UPPER STATIONARY MAIN CONTACT
(1600, 3000 & 3200 AMP DRAWOUT)
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CENTRE STATIONARY MAIN CONTACT
(1600, 2000, 3000, 3200 & 4000 AMF)

CENTRE STATIONARY MAIN CONTACT
(600 & 800 AMP)

UPPER STATIONARY MAIN CONTACT
(€00 & 800 AMP FIXED)

FEDERAL

PIONEER LIMITED

Qffices in principal cities across Canaaa






