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To all whom it may conceri:
Be it known that I, EDwARD M. HEWLETT

a citizen of the United States, residing at

Schenectady, county of Schenectady, State of
5 New York, have invented certain new and
usefulImprovements in Regulating Dynamo-
Klectric Machines, (Case No. 957,) of which
the following is a specification.

The object of the invention is to promote a
sparkless interruption of current at the con-

tacts of electric relays.

The invention is particularly designed for
operation in connection with the regulation
of dynamo-electric machines where the po-
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contact is sufficient to cause vicioussparking,
which demands special provisions for quiet-
ing; said sparking. Theinvention, however,
is of general application and may be applied
in any cases in which it is desirable to reduce
the sparking at the contact-points where a
circuit is broken.

The drawing exemplifies an application of
the invention to a system of alternating-cur-
rent distribution where the relayiscontrolled
by the potential of the distribution-circuit
and governs by its contacts the field-magnet
strength of the generator.

In thediagram which illustrates the inven-
tion, 1 represents an alternating-current gen-
erator the ring-contacts of which connect
with bus-bars 2 3 in electric continuity with
a system of current-distribution.

4 represents the field-magnet of the gener-
ator, in cireuit with which is a variable re-
sistance 5, more or less of whieh may be in-
cluded in circuit with the field-magnet across
the leads 6 7 of a direct-current exciter 8.
Theamount of resistance in circuit,and there-
fore the strength of the field-magnet of the
generater, depends upen the pesition of a
switch-lever 9 under the ultimate control of
a potential-coil 10, connected across the buas-
bars or distributing-mains and having in se-
ries therewith an ohmic resistance 11. The
action of the potential-coil 10 serves to ener-
gize one or the other of two electromagnets
19 19%, which serve fo raise or depress a lever
12 and throw a gear-wheel 13 into operative
relation to one or the other of two gears 14 15,
geared together and therefore rotating in op-
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tential of the circuit controlled by the relay-

(No model.)

posite directions. The train of gearing 1415
is operated by a pulley conneeted by a belt
16, driven by the shaft of the movable ele-
ment of the generator. The gearing which
regulates the rheostat is 0fovelned by a coil
17 which coOperates w1’oh an armature 18,

and thereby governs the strap - brake HO

whieh serves 1nsmnt1y to lock or release the
gearing at the proper moment and prevent
overadjustment of the rheostat due to the in-
ertia of the parts. The lever 12 carries a
flexible spring 21, which plays between two
stops, as indicated in thedrawing, and serves
by its resiliency to center the parts and nor-
mally maintain the gear 13 out of active re-
lation with either duve wheel. The eoil 10
may be placed in shunt to the main cireuit
at or near the generator or may be connected
with a distant part of the distributing sys-
tem. The latter arrangement is preferable
for overcompounding and the former for
stmightcompounding. Theohmicresistance
11 in series with the coil 10 is made large
relatively to that of the coil in order to pre-
vent material change in the pull of the coil-
core under small chano es of frequency in the
alternating-current Cil cuit. The brake-con-
trolling 0011 17 is in a branch of the cireuit
common to both coils 19 19*, which control
the operation of the rheostat. The coils 19
19* are cut in or out by the movable contacts
23 24 of the relay. Thus for a determinate
increase or decrease of potential one or the
other of these coils is energized and the gear-
ing with the rheostat thrown into actionin a
proper relation to increase or decrease the
strength of the field-magnet of the generator
to compensate for the fluctuation of poten-
tial.

In order to obviate sparking at the relay-
contacts, I provide a magnetically-controlled
device by which when the relay operates a
shunt-eircuit is completed around its points
of contact, in which is interposed a magnetic
releasing deviee which will hold it closed un-
til after the relay-contacts have opened. The
relay is exemplified at 21, being shown as pro-
vided with a retractile spring 22. It com-

prises two insulated contaect-levers23 24, each
codperating with front and back contact-
stops. Thefrontstopshavea common connec-
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tion leading to onec terminal of the exciter-
circnit, and the back stops connect, respec-
tively, with the terminals of two interrupter-
coils 2525, These coils control an armature
adapted to bridge two heavy contact-termi-
nals which can safely carry the spark and
which are respectively connected to middle
points of the coils 25 25* and the return
branch of the exciter-circuit. Thus when the
relay is actuated under fluctuation of electro-
motive force—say by a determinate reduc-
tion thereof—the spring 22, or it may be the
opposing coil, will bring the relay-contact 23
into engagement with its front stop, thereby
closing a cireuit from the terminal 6 of the ex-
citer-cireuit by way of the field-magnet-regu-
lating coil 19%, thence by the interrupter-coil
254, relay-contact 23, and frons stop 26 to the
return-main of the exciter-cireunit. The con-
tacts 27 28* are then bridged by the armature
controlled by the coil 25%, completing a shunt
around the relay-contacts by way of contact
274, bridge-piece, contact 25*, and one-half of
the controlling-coil 25" t¢ contact 23. When
the relay-contacts open, one-half of the coil
25* remains in civeuit by way of terminal 6 of
the exciter-main, ecoil 19*, one section of the
coil 25%, and contact-terminals 28 and 27 to
main 7. When the relay-contact strikes its
back stop, the other section of coil 25* draws
current by completing abranch through con-
tact 23 and its back stop to the supply-main 6.
The two sections of coil 25* oppose one an-
other and its armature is released, opening
the eireuit without arcing. A similar action
takes place with regard to the relay-contact
24, The two contact-levers are so set that on
the circuit being opened by one of them it
may not be closed by the other. 'This may be

done, as will be seen in the diagram, by plac-
ing the levers so that the front stop of the
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npper one will not engage when the other en-
gages its back stop. "Thus by the use of the
relay sensitiveness of action may be obtained
forthepotential-coil,and controlling-currents
of considerable strength may be used for op-
erating the rheostat devicoes.

While I have described my improved form
of relay with reference to a particular appli-
cation in which it may be advantageously
employed, it will of course be understood that
it may be employed in any case where the
potential of the circuit or circuils governed
by the relay and the amperages carried aro
sufficient to produce damaging arcing, the es-
sential point to my invention being the pro-
tection of the ecircuit-opening contacts Dy
auxiliary contfacts in parallel relation and
electrically-operated means for holding the
cireuit closed until the relay-contacts have
separated.

What I claim as new, and desire to secure
by TLetters Patent.of the United States, is—

1. A relay having its contacts protected by
an auxiliary eirenit-breaker controlled by the
relay having its contacts in parallel relation
to the relay-contacts, and electromagnetic
means for holding the circuit closed until af-
ter the relay-contacts have separated.

2. An antisparking device for a relay, con-
sisting of a cireuit-breaker magnetically con-
trolled by the relay, having its contacts in
parallel with the relay-contacts, and connec-
tions with the velay back stop for demagnet-
izing the operating-coil of the circuit-breaker.

I'n witness whereof I have hereunto sotmy
hand this 26th day of October, 1899.

EDWARD M. HEWITTT.

Witnesses:
DeExsayin B, HuLi,
MABEL . JACOBSON.
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