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To all whom it may concern:

Be i1t known that I, Ravpa D. MErsHON, 2
citizen of the United States, residing at New
York, i the county and State of New York,
have invented certain new and useful Im-
provements in Circuit-Controlling Appara-
tus, of which the following is a specification,
reference being had to the drawings accom-
panying and forming part of the same.

My invention relates to means for securing
a positive and firm engagement of electrical

contacts, one of which is movable under the

control of electroresponsive devices of such
character as to cause the said contact to have
a weak or trembling movement.

Where the circuit to be established by the
impingement of such contact or contactsis to
energize electromagnetic devices, it is often
the case that the ‘“time constant’’ of the elec-

tromagnetic devices is such that the momen-

tary closing of the circuit by the trembling or
vibrating contact or contacts is not of suffi-
cient duration to permit the said devices to
be energized or to develop sufficient power to
erform their intended functions. To over-

1ary device or devices, preferably electro-
magnetic and of relatively small time con-
stant, in connection with the apparatus and
arrange the same so that the feeble or mo-
mentary contact of the main device will be
suthicient to energize the auxiliary mechan-
1sm, which will then cause the main circuit to
be established and to remain so at least until
the translating devices therein have been en-
ergized sulliciently to perform their functions.

In general, thé invention is applicable
wherever an electroresponsive instrument or
apparatusis used to control a circuit in which
there are translating devices of any desired
kind. In such cases it is desirable and usu-
ally necessary if uniform effectivenessis to be
obtamed at all times that the controlling
contacts should be actuated positively. If
the instrument upon which the actuation of
the contact or contacts depends is so delicate
thatit cannotorat times doesnot operate with
the desired degree of positiveness, my pres-
ent imvention may be advantageously em-
ployed. For example, in ‘‘reverse-relays’’
(intended to open a circuit when abnormal
conditions arise therein) the reverse move-
ment of the operative element is often feeble
or trembling, and when such element is de-
signed 1n its backward movement to control

contacts 1n a local circuit having therein a

| translating ‘device of large time constant

which 1s to perform the work of breaking the
main circuit my invention will be found of
special value. In such case-it assumes posi-
tive control of the local circuit upon the mo-
mentary actuation of the reverse-relay de-
vices and causes the circuit-breaking appara-

tus to operate with certainty.

The mmvention may be carried out in vari-
OusS wWays.

In the accompanying drawings I have
shown two embodiments, of which—

Figure 1 1s the preferred form, shown ap-
plied to a circuit in which is a device control-
Iingatransmission-line. Fig.2is a modifica-
tion applied to the same kind of apparatus as
in Fig. 1.

Throughout the drawings, C indicates the

main circuit, which is controlled by a switch

S. The latteris actuated by a solenoid s, en-
ergized from any switable source, as the inde-
pendent or iocal source I.. The local circuit
includes a pair of contacts ¢ ¢/, which may be
bridged by a contact B. In the apparatus
herein shown the latter contact is held nor-
mally out of engagement with the others by a
spring 8’ and 1s moved toward the same by an
electroresponsive device, (indicated by E.)

Inthe operation of the system it is intended
that the solenoid s be energized and actuate
the switch S whenever the contact B is
brought against the terminals ¢ ¢/ by the de-
vice K. However,if the solenoid s has sufhi-
clent power to perform its desired function it
will in most cases have a large time con-
stant—that 1s, 1ts energizing-circuit must be
closed for a relatively considerable time be-
fore 1t can develop the necessary power. If
the device K 1s of such character or is sub-
jected to such conditions that its contact B
1s vibrated or moved with too little force, the
sald contact may not remain on the termi-
nals ¢ ¢’ long enough or firmly enough for the
solenold s to be energized. 1 therefore have
provided means which operate to establish a

circult through the translating device—that

18, the solenoid s or other apparatus—Ilong
enough to energize the same to the degree
necessary for the successtul performance of
1ts function. The preferred arrangement for
this purpose 1s shown in Fig. 1.  In the solen-
old-circuit in parallel with the solenoid is an
electromagnetic device, such as the electro-
magnet M. In series with the latter is a
high resistance . The magnet M has a very
small time constant—that is to say, it is af-
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fected by even an instantaneous bridging of
the contacts ¢ ¢/. It 1s arranged to exert its
force on the armature a, which carries the
contact B—as, for example, in the manner
indicated 1n Kig. 1. The result is that the
magnet M, energized by the lightest touch of
bar B on the terminals ¢ ¢/, will seize the arm
a¢ and draw 1t over In the same direction as

1tisurged by the electroresponsive device E,
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20

thus pressing the contacts
The local circuit is thus taken out of control
of the device E and remains closed, giving
the solenoid s all the time necessary for its
energlzation and enabling it to actuate the

switch S.

A modified form is shown in Fig. 2. Here
the electromagnet M’, also in parallel with
the solenoid s and in series with a resistance
7, operates upon an independent armature
a’. Asin the former case, the vibrating con-

~ tact of the arm a is suflicient to energize the
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magnet M’. The latter then draws down its
armature a’, which connects the contacts ¢?
¢ and establishes the local circuit through
the switch-solenoid s. - ,

The local circuit may be provided with a
switch, as ¢, arranged. to be opened by the
Jarge switch S when the latter is actuated.
In the particular embodiments illustrated
the switch S carries a finger f, which engages
the lever of the local-circuit breaker and car-
ries 1t away from its contact ¢t. The electro-
magnet M or M’ as the case may be, is then
demagnetized, and its control of the circuit is
broken. '

From the foregoing 1t will be seen that in ;

my invention the feeble or momentary actu-
ation of the contacts B ¢ ¢’ energizes the elec-
tromagnet in the circwit, which then takes
control of the circuit independently of the
electroresponsive devices which established

the circuit in the first place. Thus completed

by the small magnet the circuit through the
solenoid 1s energized and the switech S oper-
ated. | ' '

It will of course be understood that the

two forms of apparatus diagrammatically

illustrated and described heremn are merely
indicative of the invention, which may be
embodied in a great variety of forms without
departure from its proper scope.

What I claim is— .

1. The combination with a circuit, coép-
erating contacts, and electroresponsive means

for actuating the same, of electromagnetic

means In the said circuit arranced to become
operative upon an actuation of the said con-
tacts and then control the said circuit inde-

rmly together.

816,112

pendently of ‘the said electroresponsive-

means, as set forth.
2. The combination with a circuit, coop-
erating contacts, and electroresponsive means

for bringing the contacts together to com-

plete the circuit, of an electromagnet in the
circuit, and an armature therefor adapted to

~control the circuit independently of the said

electroresponsive means, as set forth.

3. The combination with a circuit, coop-
erating contacts, electroresponsive means for
actuating the same, and translating devices

1n the circuit, of electromagnetic means in

the circuit arranged to become operative
upon an actuation of the said contacts and
then control the circuit independently of the
sald electroresponsive means, as set forth.

4. The combination with a circuit, co6p-
erating contacts, and electroresponsive means
for bringing the contacts together to com-
plete the circuit, of an electromagnet in the
circult adapted to be energized by the closing

of the contacts and arranged to hold the said

contacts together independently of the elec-
troresponsive means, as set forth.

5. The combination with a circuit, coép-

erating contacts, electroresponsive means for
actuating the same, and a translating device
of relatively high time constant in the circuit,
of electromagnetic devices of relative low
time constant in the circuit arranged to be-
come operative upon actuation of the said
contacts and then control the circuit inde-
pendently of the said electroresponsive
means, as set forth.

6. The combination with a circuit, codp-
erating contacts, electroresponsive means for
bringing the same together, and a translat-
ing device of relatively high time constant in
the circuit, of an electromagnet of relatively
low time constant in the circuit adapted to be
energized by the closing of the contacts and
arranged to hold the contacts together inde-
pendently of the said -electroresponsive
means, as set Torth.

7. The combination with a circuit, coop-
erating contacts, and electroresponsive means
for actuating the contacts, of an electromag-
net 1n the circuit, and an armature therefor
connected with one of the contacts, whereby
the energization of the electromagnet will

' hold the contacts together independently of

the electroresponsive means, as set forth.
RALPH D. MERSHON.

- Witnesses:
THOS. J. BYRNES,
S. S, DunHAM.
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