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CLOSING RELAYS -

HEAVY DUTY

TYPES HKA29EM AND HKA29FM

DESCRIPTION

Application

The Types HKA29EM and HKA29FM relays are
used mainly for closing electrically-operated air
or oil circuit breakers when the current required
for the operation of the reclosing device exceeds
the rating of the control switch in use. They are
used instead of the moderate duty line of HKA re-
}ags v:ihen the currents being interruptedare highly
inductive.

The essential difference between these heavy
duty relays and the moderate duty HKA relays is
the addition of a discharge contact that short cir-
cuits the closing solenoid of the breaker after the
main contacts of the relay open. The plunger of the
solenoid does not reset until the circulating current
decays to the drop-out value. This time delay can
be as high as 8 seconds, depending upon the L/R
ratio of the solenoid. The effect is the prevention
of immediate successive reclosure of the breaker.

Construction

The relays consist of two hinge-type relay units
mounted on, a steel plate. The upper unit is Lnown
as the X wumit, and its main contacts operate the
closing mechanism of the breaker. It consists of a
main heavy duty contact with magnetic blowout, two
electrical interlock contacts, and one discharge
contact.

The moving contact of the main contact is con-
structed to serve as the moving contact of the dis-
charge contact also. With the armature in the de-
energized position this moving contact makes with
a bracket type stationary contact which is secured
to the base and is mounted directly over the arm-
ature.

The Iower unit, known as the Y unit, is a sim-
ple hinge-type relay having one normally open and
one normally closed contact. The unit (type HMA
- relay) is similar to that used on the moderate duty
relays except for being smaller in size. A resistor
is used in series with its operating coil and is
mounted on the mounting plate below the Y unit.

The relays are supplied with a cover that has
ventilating cutouts provided for the escape of gases
generated by the interrupting arcs. This cover is
larger than the one used on moderate duty HKA re-

lays.

Both relays are for front connection only, the
difference between the two being that the Type HKA
29EM has one normally open and one normally
closed interlock while the Type HKA29FM has two
normally open interlocks.

Operation

The X unit of tie HKA relay picks up instan-
taneously when energized through tge control switch
contact No. 1 and the "b" contact of the breaker,
operating the closing mechanism of the breaker.
(Refer to Fig. 2) A normally open interlock on the
X unit also closes, setting up the circuit to the Y
unit. This circuit is completed by a normally open
interlock on the breaker (designated as "aa") and
the Y unitpicks up instantaneously sealing itself in.
The normally closed contact of the Y unit opens the
coil circuit of the X unit causing it to drop out. The
interrupting arc is drawn and blown upward between
the main contact. Ai the instant the discharge con-
tact makes the operating solenoid is shunted and the
arc goes out. The stored energy in the magnetic
field is dissipated in the form of I2R losses in the
solenoid instead of being used in an attempt to
maintain the arc. The arc voltage is equal to o

greater than the line voltage when the discharge
contacts make, so that there is nopossibility of ad-
ditional current being drawn from the source. Be-
cause the resistance of the discharge path is low
the time constant L /R can be relatively large, de-
pending upon the inductance of the solenoid. The
dropout of the plunger is delayed until the magnetic
field has decreased to a value too low to hold the

plunger up.

The seal-in feature of the Y unit insures'pump
free” action.

Ratings and Burdens

The upper unit coils of all relays are rated for
30 seconds at the voltage indicated on the namaplate.
The coil circuit of the lower unit is continuously
rated. The lower unit is operated in series with an
internally mounted resistor as indicated in the in-
ternal connections, Fig. 1 of this instruction book.

The upper unit coil has a burden of approxi-
mately 60 watts at its intermittent d-c rating.

The approximate total circuit burden for lower
units with series resistors included is shown below:

Voltg_ge Rating ' Burden
-c 0 walls
250 d-c¢ 16 watts

Interrupting Capacity of Contacts

Because of the variations in the inductance of
the closing solenoid of various circuit breakers, and
hence in the stored energy in the solenoid, a contact
interrupting rating in terms of current does not
represent a true picture of the contact capacity.
Therefore, for the relays covered by these instruc-
tions the main contact rating is given in terms of

These instructions do mot purport to cover all details or variations in equipment nor to provide for
eueriepossible contingency to be met im commection with installation, operation or maintenance. Should
Surt

r information be desired or should particular

problems arise which are not covered sufficiently for

the purchaser’s purposes, the matter should be referred to the General Electric Company.
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an "energy index" which is approximately propor-
tional tog&NZDZ where: ve

N = number of turns in solenoid.

I = exciting current - E/R value or cutoff
value.

D = diameter of plunger in inches

Using the product I2N2D2 as an index of sev-
erity of interrupting duty this relay can be ?plied
where the energy index does not exceed 114 x 109
at 1the cutoff current value and 455 x 109 at the E/R
value.

The lower unit contacts are rated to interrupt
safely the current of the main coil at 110% of rated
nameplate voltéafe, and of course will carry contin-
uoillsly the rated coil current of its own operating
coil.

UNPACKING - STORING

Immediately upon receipt of the HKA relay an
examination should be made for any damage sus-
tained during shipment. If injury or rough handling
is evident, a damage claim should be filed at once
with the transportation company and the nearest
General Electric Sales Office notified promptly.

INSTALLATION
Location and Mounting

Relays shipped as supply items should be
mounted on a vertical surface at or near the break-
er1 and preferably away from the circuit breaker
solenoid.

Connections

See Figure 1 for internal connections, outline
and panel drilling dimensions.

See Figure 2 for an external connection dia-
gram of a typical application of the type HKA29EM
relay. Note that the connection from terminal No. 1
on the relay must be connected to the negative bus
that is connected to the negative side of the closing
coil.

Inspection and Adjustments

The relays have been adjusted at thefactory to
operate at less than 60% of rating. Normally it
should not be necessary to change the settings of
the various contact gaps and wipes, but in the event
that readjustment is necessary the followingpoints
should be observed. .

The control springs of both the upper and lower
units should be adjusted for the maximum tension
which will still result in pick-up voltages of less
than 60% of the d-c rating.

The wipe of the upper unit main contacts should
be 1/8" measured at the top of the Pole piece while
that of the interlocks should be 1/8" when measured

at the end of the interlock contact support. The main

contact gap should be at least 23 /64" and is not ad-
justable.

The gap of the 'b" contact of the lower unit
should be 3/64 to 1/16" with the armature closed.
This can be set by means of the adjustable back con-
tact screw. There should be approximately 1/32"
wipe on the "a" contacts; being measured between
the upper edge of the armature and the pole piece
with the "a" contact just making. )

The discharge contact of the upper unit should
always have enough wipe to increase the main con-
tact gap approximately 1/8". This can be checked
by comparing the gap when the discharge contacts
just make and after they have fully wiped in. This
wipe is not adjustable. However, the following points
should be checked: The upper unit control spring
tension should be set at the allowable maximum;
the interlocks should not have more than the rec-
ommended 1/8" wipe; the flexible shunt connected
to the movable contact should be free to bend with
the armature motion and should not be hindered by
any connecting leads that might be used for other
internal connections; the armature and moving con-
tact should be free of any mechanical interference.

If it is ever necessary to replacethe arc chute,
care must be taken to replace the permanent mag-
net so that the left end of the magnet is the North
pole when facing the relay, making sure that the
connection polarities are identical with those indi-
cated on the connection diagram, Figure 2.

When it is found necessary to replace the sta-
tionary comntact, the arc chute assembly must be
taken off. The entire assembly can be removed in-
tact by lifting it out by the sides of the pole pieces
after the long screw has been removed. Upon re-
placing the arc chute make sure that the assembly
is in the proper position. The bottom of the arc
chute should be paralled to the bottom of the sta-
tionary contact bracket. The armature should be
picked up by hand to check for any possible mech-
anical interference of the moving contact and the
inside of the arc chute.

The types HKA29EM and HKA29FM relays will
operate satisfactorily only with the cover having
ventilating slots in it. Also,it is important to make
sure that the discharge contacts are actually short-
ing out the sokenoid of the breaker.

MAINTENANCE

A periodic check should be made to insure that
the relayunits arepicking up below the limits given
under adjustments, and that the various wipes and
contact gaps have not been disturbed.

RENEWAL PARTS

When ordering renewal parts, address thenear-
est Sales Office of the General Electric Company,
specify the quantity required, the name of the part
and the nameplate data including the serial number
if shown, If possible give the General Electric
Company's requisition number on which the relay
was furnished.
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IF YOU REQUIRE SERVICE

IF AT ANY TIME you find it necessary to repair, recondition, or rebuild your G-E apparatus, there are 29 G-E service shops

whose facilities are available day and night for work in th
renewal parts are used to maintain the original performa

shipment of many items can be made from warehouse stock.

The services of our factories, engineering divisions,
probiems. For full information about these services,

Atlanta 3, Ga........ .. .496 Glenn St., S. W,
*Baltimore 30, Md.. ... .. ... 920 E. Fort Ave.
Boston—Medford 55, Mass.......... Mystic

Valley Pkwy.
Buffalo 11, N.Y.......... .. .. 318 Urban St.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Chicago 80, .. ... . .. .. . .849 8. Clinton St.
Cincinndti 2, Ohio. .. ... ... 444 W. Third St.
Cleveland 4, Ohio. . .. .. 4966 Woodiand Ave.
Dallas 2, Texas.......... 3202 Manor Way
Denver 5, Colo.. . ......... 3353 Larimer St.
Detroit 2, Mich.. .......... 5950 Third Ave.
Houston 1, Texas......... 1312 Live Oak St.
Johnstown, Pa......... .. ...... 841 Oak St.
Kansas City 8, Mo.. ... ...... 819 E. 19th St.
Los Angeles 1, Calif.. . . . .. 6900 Stanford Ave.
Milwavkee 3, Wisc. .. ... 940 W. St. Paul Ave.
Minneapolis 1, Minn. . ... .. 410 Third Ave., N.
New York 14, N. Y......... 416 W. 13th St.
Philadelphia 23, Pa.. ... ... 429 N. Seventh St.
Pittsburgh 6, Pa. . ........ . 6519 Penn Ave.
Portland 18, Oregon........... Swan Island
St. louis 1, Mo.. .. ....... 1110 Delmar Bivd.
Salt Lake City 9, Utah. . . 141 S. Third West St.
San Francisco 3, Calif.. . .. .. 1098 Harrison St.
Seattle 4, Wash.. ... ... .. 3422 First Ave., S.
Toledo 4, Ohio. ....... ... 1 So. St. Clair St.
York, Pa............. 50-66 N. Harrison St.
Youngstown, Ohio. .. ... 272 E. Indianola Ave.

*Convenient G-E Renewal Parts Center for-over-
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the-counter purchases of industrial parts, located at same address.

Akron 8, Ohio. ............ 335 S. Main St.
Albany 1, NL Y. ... .. ... ... .. 90 State St.
Albuquerque, N. Mex.. ....... 323 S. 3rd St.
Allentown, Pa.. .. .. ....... 1014 Hamilton St.
Amariilo, Texas. . ............. 300 Polk St.
Atlanta 3, Ga..... . ... 187 Spring St., N.W.
Bakersfield, Calif.. ... ....... 211 E. 18th St.
Baltimore 1, Md.. .. ....... 111 Park Avenue
Bangor, Maine. ... ......... 77 Central St.
Beaumont, Texas. . .......... .. 398 Pearl St.
Binghamton, N. Y.. ... .. .. .. 19 Chenango St.
Birmingham 3, Ala.. . ... 1804 Seventh Ave. N.
Bluefield, W.Va.P.O.Box 447, Appalachian Bidg.
Boston 1, Mass.. ........... 140 Federal St.
Buffalo 3, NLY.. ... ... .. 535 Washington St.
Butte, Mont.. .. ........20 West Granite St.
Canton 1, Ohio. ... ... 700 Tuscarawas St., W.
Cedar Rapids, lowa. . . .. 203 Second St., S.E.
Charleston 28, W. Va..306 MacCorkie Ave., S.E.
Charlotte 1, N. C......... .. 200 S. Tryon St.
Charlottesville, Va.. .. .. .. ... 123 E. Main St.
Chattanooga 2, Tenn.. .. ... 832 Georgia Ave.
Chicago 80, lil..P.O. Box 5970A, 840 S. Canal St.
Cincinnati 2, Ohio. .. ....... 215 W. Third St.
Cleveland 4, Ohio. .. ... 4966 Woodland Ave.
Columbia 23, S.C....... 1225 Washington St.
Columbus 15, Ohio. . ... ..... 40 S. Third St.
Corpus Christie, Texas. . 1082 N. Chaparral St.
Dallas 2, Texas. .. ....... 1801 N. Lamar St.
Davenport, lowa. . ..... ... 511 Pershing Ave.
Dayton 2, Ohio........... 118 W. First St.
Denver 2, Colo.. . . ... ... 650 Seventeenth St.
Des Moines, lowa. . ... ... 418 W. Sixth Ave.
Detroit 2, Mich. ......... 700 Anioinette St.
Duluth 2, Minn.. ... ... ... 14 W. Superior St.
Elmira, N. Y.. .. ... Main and Woodlawn Aves.
El Paso, Texas. .......... 109 N. Oregon St.
Erie 2, Pa................ 10 E. Twelfth St.
Evansville 19, Ind. ... ... 123 N.W. Fourth St.
Eugene, Ore.. ... ....... 612 Wiliamette St.
Fairmont, W. Va.. ......... 511 Jacobs Bldg.
Fergus Falls, Minn.. . ... 102 W. Lincoln Ave.,

P.O. Box 197
rort Wayne 2, Ind. ....... 127 W. Berry St.
Fort Worth 2, Texas. ... .. 408 W. Seventh St.

Hawali: W. A. Ramsay, Lid., Honoluly

APPARATUS SALES OFFICES

o
Minneapolis
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Denver °
[ Az
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Dallas

Houston e,

e shops or on your premises. Factory methods and genuine G-E
nce of your G-E apparatus. If you need parts only, immediate

and sales offices are also available to assist you with engineering
contact the nearest service shop or sales office listed below:

APPARATUS SERVICE SHOPS
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Fresno 1, Calif.. . . ...... Tulare and Fulton St. Portland 3, Maine. ......... 477 Cangress St.
Grand. Rapids 2, Mich..148 Monroe Ave., N.W, Portland 7, Ore.. . .. ....920 S.W., Sixth Ave.
Greensboro, N. C....... .. .. 301-3 S. Elm St. Providence 3, R. I.. .. ... .Industrial Trust Bidg.
Greenville, S.C.. .. ... 106 W. Washington St. Raleigh, N. C.. .. .......336 Fayetteville St.
Hagerstown, Md.. ... .. Professional Arts Bidg. Reading, Pa.. ......... T 31 N. Sixth St.
Harrisburg, Pa........... 229 N. Second St. Richmond 17, Va.. ... ....700 E. Franklin St.
Hartford 3, Conn.. . ......... 410 Asylum St. Riverside, Calif.. . .. ... ..... 3808 Main 'St.
Houston 1, Texas......... 1312 Live Oak St. Roanoke 11, Va....... . .202 S. Jefferson St.
Indianapolis 4, Ind.. . ... ... 110 M. lllinois St. Rochester 4, N. Y.. ... ..........89 E. Ave.
Jackson, Mich.. . ... ... 120 W. Michigan Ave. Rockford, .. .............. 110 S. First St.
Jackson 1, Miss.. .. ... ... 203 W. Capitol St. Rutland, Vt.. . ............. 382 Center St.
Jacksonville 2, Fla.. ...... .. 700 E. Union St. Sacramento 14, Caiif.. ... ....1107 Ninth St.
Jamestown, N. Yoo ... ... 2 Second St. Saginaw, Mich.. . ........ 128 N. Franklin St.
Johnson City, Tenn.. ... ... ... 334 E. Main St. St. Lovis 2, Mo.. ... ........ 112 N. Fourth St.
Johnstown, Pa............ ... .. 841 Oak St. Salt Lake City 9, Utah. ... ... 200 S. Main St.
Kansas City 6, Mo.. . ... 106 W. Fourteenth St, San Antonio 5, Texas....310 S, St. Mary's St.
Knoxville 08, Tenn.. ... ...... 602 5. Gay St. San Diego 1, Calif........... 861 Sixth Ave.
Lansing- 68, Mich.. ... .. 215 So. Grand Ave. San Francisco 6, Calif.. . . 235 Montgomery St.
Lincoln 8, Neb.. .. ... ... . ... 1001 "O" St. San Jose, Calif.. . .. 177 W. Santa Clara Ave.
Little Rock, Ark........ 103 W. Capitol Ave. Savannah, Ga.. . ........... 16 Drayton St.
Los Angeles 54, Calif.. . ... .. 212 N. Vignes St. Seattle 4, Wash,. . ........ 710 Second Ave,
Lovisville 2, Ky.. .. ......... 455 S. Fourth St. Shreveport 39, La.. .. ....... 803 Jordan St,
Madison 3, Wisc.. . ........ 16 N, Carroll St. Sioux City 13, lowa. . ........ 507 Sixth St.
Manchester, N H.. ... ... ... 875 Elm St. Sioux Falls, S. D... .. ..321% S. Phillips Ave,
Medford, Ore. 2015 E. Main St., P.O. Box 1349 South Bend 11, Ind.. .. 112 W. Jefferson Blyd.
Memphis 3, Tenn.. ......... .. 8 M. Third St. Spokane 8, Wash.. ... ...... S. 162 Post St.
Miami 32, Fla. ......... 25 S.E. Second Ave. Springfield, Wl.. . ........ .. 607 E. Adams St.
Milwauvkee 3, Wisc. . ... 940 W. St. Paul Ave. Springfield 3, Mass......... 1387 Main St.
Minneapolis 3, Minn.. ... ... .. 12 8. Sixth St. Stockton, Calif. ... ... 11 So. San Joaquin St.
Mobile 13, Ala.. .......... 54 St. Joseph St. Syracuse 2, N. Y.. .. ... ... 113 S. Salina St.
Nashville 3, Tenn.. . .. ....234 Third Ave., N, Tacoma 1, Wash.. . ....... 1019 Pacific Ave.
Newark 2, N J.. .. .......... 744 Broad St. Tampa 6, Fla.. ........... 1206 North A St.
New Haven 6, Conn.......... 129 Church St. Toledo 4, Ohio. . ........ 420 Madison Ave.
New Orleans 12, La... . ... .. 837 Gravier St. Trenton 8, N. J.. . ....... 214 E. Hanover St.
; . Tulsa 3, Okla.. .......... 320 S. Boston Ave,

New York 22, N. Y.......570 Lexington Ave. ) ’ 258 G St
. NY.. 253 Second St. Utica ?, NoYo. oo : enesee St.
Niagara Falls, N. Y. .. Washington 5, D.C.. . . 806 Fifteenth St., N.W.
Norfolk 10, Va.. .......... 229 W.Bute Sty terbury 89, Conn.......111 W. Main St.
Oakland 12, Calif... ... ... 409 Thlrte'enth St. Waterloo, lowa. . ... ....... 206 W. 4th St.
Oklahoma City 2, Okla. ..119 N. Robinson St. Wheeling, W. Va.. .. ..... 40 Fourteenth St.
Omaha 2, Nebr.. ... .. 409 S. Seventeenth St. Wichita 2, Kan.. . .......... 201 E. First St.
Pasco, Wash.. ........... 421 W. Clark St williamston, N. C..... .. ......... Town Hall
Peoria 2, M. ............. .. 410 Main St. Wilmington, Del.. . ......1326 N. Market St.
Philadelphia 2, Pa.. ... ... .. 1405 Locust St. Worcester 8, Mass.. .. ........ 507 Main St.
Phoenix, Ariz.. .. ......... 303 Luhrs Tower York, Pa.. .. ............ 56 N. Harrison St.
Pittsburgh 22, Pa.. .. ... .. 535 Smithfield St. Youngstown 5, Ohio.. . .272 E. Indianola Ave,

Canade: Canadian General Electric Company, Ltd., Toronte ®

APPARATUS DEPARTMENT, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.
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