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CURRENT BALANCE RELAYS
TYPES 1JC52A AND 1JC52B

INTRODUCTION

The types IJC52A and IJC52B relays are used
to protect the exciting winding of regulating trans-
formers.

The type IJC52A relaysconsist of three mech-
anically separate but electrically interconnected
induction disk units mounted in a three unit, single-
end case. Each unit consists of a disk actuated by
two U-magnet assemblies. The disk drives the
moving contact. The disk shaft is restrained by a
spiral spring the purpose of which is to hold the
contacts open when the relay is de-energized.

The type IJC52B relay is similar to the type
IJC52A relay except that it consists of one unit of
the type IJC52A relay mounted in a one-unit, single-
end case.

There is aseal-in element mounted on the front
to the left of the shaft of these relays. This element
has its coil in series and its contacts in parallel
with the main contacts such thatwhen the main con-
tacts close the seal-in element picks up and seals
in. When the seal-in element picks up, it raises a
target into view which latches up and remainsfex<
posed until released by pressing a button beneath
the lower left corner of the cover.

The case is suitable for either surface or semi-
flush panel mounting and an assortment of hardware
isprovided for either mounting. The cover attaches
to the case and also carries the reset mechanism
when one is required. Each cover scfew has’pro-
vision for a sealing wire.

The case has studs or screw ‘€ennections at
both ends or at the bottom only for the external
connections. The electricaljConnections between
the relay units and the case studsare ‘made through
spring backed contact fing€rs mounted in station-
ary molded inner and outer blocks between which
nests a removable connecting, plug which completes
the circuits. Theoutergbloeks, attached to the case,
have the studs for,the lexternal connections, and the
inner blocks have“the‘terminals for the internal
connections.

The relay mechanism is mounted in a steel
framework called the/cradle and is a complete unit
with all leads being'terminated at the inner block.
This cradle is held firmly in the case with a latch
at the top and the bottom and by a guide pin at the
back of the case. The cases and cradles are so
constriucted that the relay cannot be inserted in the
case_upside down. The connecting plug, besides
makingythe electrical connections between the re-
spective blocks of the cradle and case, also locks
the Iateh in place. The cover, which is fastened to
the) case by thumbscrews, holds the connecting plug
in“place.

To draw out the relay unit _the cover is first
removed, and the plug drawnieut. Shorting bars are
provided in the case toshort thecurrenttransform-
er circuits. The latches arejthen’released, and the
relay unit can be easily drawn out. To replace the
relay unit, the reverse,order is followed.

A separate testing,plug can be inserted in place
of the connectinggplug to'test the relay in place on
the panel either,from‘its ownsource of current and
voltage, or from‘ether sources. Or, the relay unit
can be drawnséut and replaced by another which has
been tested/in theplaboratory.

APPLICATION

Regulating transformers, like all power trans-
formers, should be provided with differential re-
lays to protect against faultswithin the transform-
er. In addition to the differential relays, regulating
transformers require ILJC current-balance relays
toyprotect against faults that might occur in the
exciting winding. Regulating-transformer windings
are usually 10 to 12 per-cent of the kva capacity of
the main circuit, and therefore their reactance is
such that a fault might occur in the exciting winding
which would be several times its full-load current,
but not in excess of the normal load current of the
main circuit. Under such conditions the differential
relays will not provide sensitive protection to the
exciting windings. The IJC52A or the IJC52B re-
lays should be used to protect these windings.

Fig. 5 illustrates the application of one IJC52A
relay to this type of protection. Similar connections
can be used when three of the ILJC52B relays are
?sed except that the relay stud numbers will be dif-

erent.

OPERATING CHARACTERISTICS

The LIC52B relay and each of the three units of
the IIC52A relay has two U-magnets. Theleft-hand
U-magnet coil (front view) is called the operating
coilas current in it produces torquetending to close
the contacts. The right-hand U-magnetcoil is call-
ed the restraint coil as current through it produces
torque tending to hold the contacts open.

The percentage ratio of the current in the oper-
ating circuit tothat in the restraint circuit for pick-
up is referred to as percentage slope. Thepercent-
age slope is 120%.

The pick-up characteristics of the relay is
shown in Fig. 2. The relay has a minimum pick-up
setting of 3 amperes which is theoperating current
required to close the relay contacts when no re-
straint current flows.

These instructions do not purport to cover all details or variations in equipment nor fo provide for every possible
contingency fo be met in connection with installation, operation or maintenance. Should further information be desired 3
or should porticulor problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should

be referred to the General Electric Comoany.
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Each unit closes its contacts after a time de-
lay which is dependent both on the ratio and the
magnitudes of the currents and also on the time
lever setting. The time decreases with an increase
of both currentsor an increase of the ratio of opere
ating to restraint current. The time lever controls
the contact travel. A lower time lever setting de-
creases the contact travel and the time.

RATINGS

Present available ratings are 5 amperes nor-
mal current, 25-60 cycles, 3 amp minimum pick-
up, with 120% slope.

The current-closing rating of the contacts is
30 amperes for voltages not exceeding 250 volts.
The current-carrying ratings are affected by the
selection of the tap on the target and seal-in coil
as indicated in the following table:

Amperes AC or DC
Function 2-Amp Tap | 0.2 Amp Tap
Tripping Duty 30 5
Carry Continuously 4 0.8

The 2-ampere tap has a d-c resistance of 0.13
ohms and a 60 cycle impedance of 0.53 ohms while
the 0.2-ampere tap has a 7Tohm d-c resistance and
a 52 ohm 60 cycle impedance. The tap setting used

Current Balance Relays Types 1JC

on the seal-in element is determined by the current
drawn by the trip coil.

The 0.2-ampere tap is for use withjtrip coils
that operate on currents ranging from 0.2"up to 2.0
amperes at the minimum control voltage. -If this
tap is used with trip coils requiring more than 2
amperes, there is a possibility that thé’7-ohm re-
sistance will reduce the curreat to so low a value
that the breaker will not be tripped.

The 2-ampere tap should beused with trip coils
that take 2 amperes or more,at minimum control
volta%e provided the tripping current does not ex-
ceed 30 amperes at the maximum control voltage.
If the tripping current exceeds 30 amperes an aux-
iliary relay should beyused, the connections bein
such that the tripping currentdoes notpass throug
the contacts or_thetarget and seal-in coils of the

protective relay.
BURDENS

The burdens imposed on the current transform-
ers byeach@perating and restraining coil at 5amps
are as follows:

Impedance | Power Volt
Circuit Ohms Factor Amperes
Operating .38 .38 9.5
Restraints .54 .34 13.5

RECEIVING, HANDLING AND STORAGE

These relays, when not included as,a part of
a control panel, will be shipped in cartons‘designed
to protect them against damage. Immediatelyyupon
receiptof the relay, an examinationshould be made
for any damage sustained during shipment.|If in-
jury or damage resulting from rough handling is
evident, a claim should be filed at once withthe
transportation company and theynearest Sales Office
of the General Electric Companyinotified promptly.

Reasonable care should be‘exercised in unpack-

ing the relay inorder that none of the partsare in-
jured or the adjustments disturbed.

If the relays are not to be installed immediate-
ly, they should be stored in their original cartons
in a place that is free from moisture, dust, and
metallic chips. Foreign matter collected on the
outside of the case may find its way insidewhen the
cover is removed and cause trouble in the operation
of the relay. .

INSTALLATION

LOCATION

The location'shouldsbe cleanand dry, free from
dust and excessive‘wibration, and well lighted to
facilitate inspection and testing.

MOUNTING

The relay should be mountedon avertical sur-
face. The outline and panel diagrams ar e shown
in Figs. 8 and 9.

CONNECTIONS
Internal connections are shown in Figs. 6 and 7.

Typical external connections for the ILJC52A
relay, are shown in Fig. 5.

When the exciting winding of the transformer
is connected in grounded wye, the secondaries of
the current transformers in series with this wind-
ing should be delta-connected to avoid tripping on
external ground faults.

GROUND CONNECTIONS

One of the mounting studs or screws should be
glermanently grounded by a conductor not less than
0. 12 B & S gage copper wire or its equivalent.

INSPECTION

At the time of installation, the relay should be
inspected for tarnished contacts, loose screws, or
other imperfections. If any trouble is found, it
should be corrected in the mannerdescribed under
"Maintenance”.
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ADJUSTMENTS

TARGET AND SEAL-IN ELEMENT

For trip coils operating on currents ranging
from 0.2 up to 2.0 amperes at the minimum control
voltage, set the target and seal-in tap plug in the
0.2-ampere tap.

For trip coils operating on currents ranging
from 2 to 30 amperes at the minimum control volt-
a e, place the tap plug in the 2-ampere tap.

Thetapplug is the screw holding the right-hand
stationary contact of the seal-in element. To change
the tap setting, first remove the connecting plug.
Then, take a screw from the left-hand stationary
contact and place it in the desired tap. Next remove
the screw from the other tap, and place it in the
left-hand contact. This procedure is necessary to
prevent the right-handstationarycontact from get-
ting out of adjustment. Screws should not be in both
taps at the same time as pickup for d-c will be the
higher tap value and a-c pickup will be increased.

PICK-UP SETTING
Pick-up of therelay isadjustedbefore it leaves

the factory. Pick-up, current required to‘close the
contacts with zero restraint, can be adjusted by
turning the cortrol spring adjusting ring. This ring
has slots the proper size to fit most screw driver
blades. By inserting the blade of a screw driver
into one of the slots, the ring can be turned. If the
ring is turned in the contact opening direction, the
pick-up will be raised. Iftthe ring is turned in the
conaact closing direction, theypick=up will be low-
ered.

TIME SETTING

For a given condition; time may be adjusted in
two ways. The timellever setting controls the con-
tact travel, hencenthe time. The drag magnet may
be moved on its shelf,away from the disk shaft for
increased time'and toward the disk shaft for de-
creased timey The time lever gives the greater
range of adjustment and is more convenient.

To,set thestime of a particular unit it is nec-
essary to impose the desired conditions on the unit
and'measure the timerequired toclose the contacts
withia standard timer. Adjust the time lever and
drag magnet until the desired time is obtained.

OPERATION

Before leaving the factory, the relays avere
tested and adjusted for correctoperation. The only
adjustment which should be necessary is setting the
time lever, and if necessary, adjusting<the drag
magnet, for the correct time.

It may be that the control spring will notireset

the contacts all theway back to thetimelever. This
condition will cause no difficulty, however, because
as soon as the relay is energized with balanced
currents of applicable magnitude the torque of the
restraint U-magnet will reset the contacts. As
noted before, the chief function of the spring is to
open the contacts when the relay is de-energized.

MAINTENANCE

The relays areadjusted atqthe factoryand it is
advisable not todisturb theladjustments. If for any
reason, they have been disturbed; the following
points should be observeddn restorfng them:

DISK AND 'BEARINGS

The lower jewel may be tested for cracks by
exploring its surface with the point of a fineneedle.
I it is necessary to,replace the jewel a new pivot
should be screwed into, the bottom of the shaft at
the same time. A verysmall drop of General Elec-
tric meter-jewel oilj or fine watch oil, should be
placed on the new, jewel before it is inserted. The
jewel should be turned up until the disk is centered
in the air gaps, after which it should be locked in
this position,by the set screw provided for this

purpose.
CONTACT CLEANING

For cleaning fine silver contacts, a flexible
burnishing tool should be used. This consists of a
flexible strip of metal with an etched roughened
surface, resembling in effect a superfine file. The e

polishing action is so delicate that noscratches are
left, yetcorroded material will be removed rapidly
and thoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact. Some-
times an ordinary file cannot reach theactual points
of contact because of some obstruction from some
other part of the relay.

Fine silver contacts should not be cleaned with
lmives, files, or abrasive paper or cloth. Knives
or files may leave scratches which increase arcing
and deterioration of the contacts. Abrasive paper
or cloth may leave minute particles of insulating
abrasive material in the contacts and thus prevent
closing.

The burnishing tool described above can be
obtained from the factory.

CONTACT ADJUSTMENTS

With the contacts open the stationary contact
should be engaged with the adjustin screw and should
deflect about 1/32" before it is stopped by the back
stop.
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RENEWAL PARTS O

It is recommended that sufficient quantity of est Sales Office of the General Electric@ny,
renewal parts be carried in stock to enable the ecify quantity required, name of part wa , and
prompt replacement of any that are worn, broken, give complete nameplate data, including serialnum-
or damaged. ber. If possible, give theGeneral Electric Company

xe'gquisltionnumber on which the relay wds furnish-

When ordering renewal parts, address the near-
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IOWA
® (Davenport) Bettendorf 52722 . 1025 State St.

KENTUCKY

® Louisville 40209. . . . 3900 Crittenden Drive

........... 3960 Mystic Valley Pkwy.

MICHIGAN
® * A (Detroit) Riverview. . .. 18075 Krause Ave.
® Flint 48505 ....... 1506 E. Carpenter Rd.
MINNESOTA

® Duluth 55807 . . .50th Ave. W & Stlouis Bay
® * Minneapolis 55430 .. .. 2025 49th Ave.,N.

MISSOURI
® * Kansas City 64120. . . . . 3525 Gardner Ave.
® * St. Louis 63110 . ........ 1115 East Rd.
NEW JERSEY
® New Brunswick 08902 . . . .. 3 Lawrence St.
NEW MEXICO
® Albuquerque 87109 . . . 4420 McLeod Rd. NE
NEW YORK )
® Albany 12205 ......... 1097 Central Ave.

e * (Buffalo) Tonawanda 14150 . . 175 Milens Rd.
® (Long Island) Old Bethpage 11804
...... 183 Bethpage-Sweet Hollow Rd.
L] (New York City) North Bergen, N.J. 07012
.............. 6001 Tonnelle Ave.
* (New York City) Clifton, N.J. 07012
9 Brighton Rd.
* & Schenectady 12305 ......... 1 River Rd.
® Syracuse 13208. ... 1015 E. Hiawatha Blvd.

NORTH CAROLINA
® * Charlotte 28208 ... ..... 2328 Thrift Rd.

® Akron (Canton) 44720
........ . .....T7900 Whipple Ave.N.W.

® * Cincinnati 45202. . . .444 West 3rd St.

® * & Cleveland 44125 .. .... 4477 East 49th St.
® Columbus 43229 ....... 6660 Huntley Rd.

® * Toledo 43605 ........ 405 Dearborn Ave.

® Youngstown 44507. . . .2172 E. Indianola Ave.

* (Delaware Valley) Cherry Hill, N.J.. 08034

................ 1790 E. Marlton Pike

® Johnstown 15802 .......... 841 Oak st.

® Philadelphia 19124 . .. 1040 East Erie Ave.
® * (Pittsburgh) West Mifflin 15122

........... 4930 Buttermilk Hollow Rd.

. ® York 17403 .......... 54 N. Harrison St.

SOUTH CAROLINA
® (Charleston) No. Charleston 29401
.................. 2490 Debonair St.

TENNESSEE
® Knoxville 37914
........ 2621 Governor John Sevier Hwy.

® Memphis 38107. . ... .. 708 North Main St.
TEXAS
® Beaumont 77705 ... .. 1490 W. Cardinal Dr.
® Corpus Christi 78401 . ... .. 115 Waco St.
® * Dallas 75235 .......... 3202 Manor Way
® Houston 77036 . . . . 5534 Harvey Wilson Dr.
* Houston 77036 ......... 6916 Harwin Dr.
® Midland 79701 .. .. ... 704 S. Johnston St.
UTAH
® * Salt Lake City 84110 . . . 301S. 7th West St.
VIRGINIA
® * Richmond 23224 . .. . 1403 Ingram Ave.
® Roanoke 24013 ... .. . 1004 River Ave.,SE
WASHINGTON
® * Seattle 98134 . . ... 3422 First Ave., South
® Spokane 99211 . ...... E. 4323 Mission St.

WEST VIRGINIA
® * Charleston 25328 . .306 MacCorkle Ave. ,SE
WISCONSIN

® (Appleton) Menasha 54910 . . 1725 Racine St.
e Milwaukee 53207 ... 235 W. Oklahoma Ave.

l ® Electrical/Mechanical Service Shop * Instrumentation Shop

& Special Manufactux:mg Shop

453 GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA. wes
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