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My invention relates to relay systems and
particularly to load-limiting relay systems.

One object of my invention is to provide
means for disconnecting a distributing cir-
cuit from a source of energy when the power
demand upon the distributing circuit ex-
ceeds a predetermined value for a predeter-
mined interval of time. :

Another object of my invention is to pro-
vide a relay system, of the above-indicated
character, that shall be simple and reliable
in its operation. o

In practicing my invention, I provide an
overload relay, a thermal relay and an un-
derload relay which co-operate to trip an
interrupter when an amount of energy equai
to or exceeding a predetermined value trav-
erses the interrupter for a predetermined in-
terval of time. While current below the
full-load value traverses the interrupter,
only the underload and the overload relays
are energized from the current transformer
in the distributing circuit. When the cur-
rent that traverses the interrupter attains or
exceeds a predetermined value, as, for exam-
ple, 100% full load, the overload relay is
actuated to include the thermal relay in cir-
cuit with the current transformer by means
of auxiliary contact members that are con-
trolled by the overload relay. If the over-
load obtains for a predetermined interval of
time, the thermal relay will actuate its con-
tacts to complete a circuit for tripping the
interrupter. The interval of time required
for the operation of the thermal relay varies
inversely with the overload on the circuit.

The single figure of the accompanying
drawing is a diagrammatic view of a relay
system embodying my invention. -

A distributing circuit 1 is adapted to re-
ceive energy from a source 2 of electromo-
tive force through a circuit interrupter 3.
An auxiliary relay circuit for controlling the
tripping of the interrupter 3 comprises a
current transformer 4, an underload relay
5, an overload relay 6 and a thermal relay 7.
The operation of the relays, according to
predetermined conditions, completes a eir-
cuit whereby a tripping magnet 8 of the in-
terrupter 3 is energized, from a source 9 of
electromotive force, to trip the interrupter.

The underload relay 5 comprises a mag-
netizable core member 10 having an energiz-
ing winding 11 therefor, a rotatively mov-
able member 12 and a pair of contacts 13
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one of which is operated by the member 12
of the relay. The overload relay 6 is of sc-
lenoid type and comprises a movable mag-
netizable member 14, an energizing winding
15 therefor and a plurality of stationary con-
tact members 16, 17, 18 and 19 that are
adapted to be engaged by corresponding
movable bridging contact members 16%, 173,
18* and 19*. The thermal relay 7 comprises
a thermal-storage means 20, a heating wind-
ing 21, and a plurality of contact members
92 engagement of which by a bridging con-
tact member 22* is effected when the relay
7 is heated to a predetermined degree.
When the value of the current that trav-
erses the circuit is less than that of full-load
current, a circuit obtains from one terminal
of the current transformer 4, through the
winding 11 of the relay 5, the winding 15

and the contact members 19 and 19* of the =

relay 6, to the other terminal of the current
transformers 4.  This causes the contact
members 13 of the relay 5, one of which is
connected to one of the contact members 17,
and the other of which is connected to one
of the contact members of each of the pairs
18 and 19, to engage. The circuit of the
winding 21 of the relay 7 is controlled by the
contact members 18 and 18 of the relay 6.
When the circuit current attains full-l};ad
value, the contact members of the relay 5
are disengaged by the movement of the mov-
able member 12, and the member 14 of the
relay 6 is likewise actuated, whereby the re-
spective pairs of contact members 16, 17 and
18 are connected together by the correspond-
ing bridging members 162, 17* and 18* and
the bridging contact member 19* is discon-
nected from the contact members 19. Upon
the actuation of the relay 6, a cirvcuit is com-
pleted from one terminal of the current
transformer 4, through the winding 11 of
the relay 5, the winding 15, the contact mem-
bers 18 and 18* of the relav 6 and the wind-
ing 21 of the relay 7, to the other terminal
of the current transformer 4. The actua-
tion of the relay 6 thus serves to introduce
the relay 7 into the circuit of the current
transformer 4.

If the current that traverses the cirenit
is maintained at a value in excess of full
load, the relay 7 becomes heated in accord-
ance with such excess value. When the
relay 7 becomes heated to a predetermined

degree, its contact members 22 are connected
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by the member 22% whereby a cireuit is
completed from one terminal of the source
9 of electromotive force, through the con-
tact members 22 and 22* of the velay 7, con-
tact members 16 and 16* of the relay 6
and the winding of the trip magnet 8§, to
the other terminal of the source 9 of electro-
motive force. The tripping magnet 8 there-
upon becomes energized to trip the inter-
rupter 3. The thermal chavacteristics of
the relay 7 may be made such that the velay
will operate when currents of predater-
mined value traverse the civeuit for pre-
determined intervals of time. For example,
the relay may le arranged to actunte the
‘nterrupter when a eurrent that is 125% of
norimnal full-lead current traverses the cir-
cuit for five minutes, when a current that
18 1509% of full-load current traverses the
cireuit for two minutes, or when a current
that is 2009% of normal full-load current
traverses the circult for one-half minute.

If the value of the current that traverses
the interrupter decreases below full-load
current before the velay 7 effects engage-
ment of its contact member 22¢ with con-
tact members 22, it is desivable to discon-
nect the thermal relay 7 from the circuit in
order to dissipate the heat stored therein.
The relay 6, being of the solenoid type,
tends to remain in the sctuated or closad
position even when the current traversing
the winding 15 drops considerably below the
operating value. Consequently, the relay 5
is arranged to restore the relav ¢ to normal.
Upon a predetermined drop in load, the re-
lay 5 will effect re-engagement between the
contact members 13, wheveupon a cireuit
will be completed from one terminal of the
winding 15, through the contact members 13
and the contact members 17 and 172 of the
relay 6, to the other terminal of the wind-
ing 15 to short-circuit the latter winding
and permit the relay 6 to retmin to its de-
energized position.  The thermal relay 7
35 thereupon removed from the cirenif of
the current transformer and receives no fur-
ther energy while the value of the current
that traverses the circuit remains helow
fell-load value. The heat enerov that has
heen stored in the velay T is o dissipated, in
the meantime, that the velay is permitted
to return to its initial position.

While I
the relay eystem embodying my invention, I
do not limit it thereto, as various modifica-
tions may be made therein without depart-
ing from the spirit and scope of the inven-
tion as set forth in the apvended claims,

T claim as my invention:

1. A load-limiting device for an electrie
circult comprising an electromagnetic relay
responsive to the current in the circuit, a sec-

ned velay for controlling the actuation of
the firstmentioned relay and means having

have shown one arrangement of
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a time element varying inversely in accord-
ance with the current in the circuit for con-
neeting a source of current to the contacts
of said first-nmientioned reluy.

2. A load-luniting device for an electric
circuit comprising an overload relay re-
sponsive to the current in the civeuit, means
responsive to a predetermined value of cur-
rent in the cireait for controlling the actu-
ation of said overload relay, and means hav-
ing a time element varying inversely in
accordance with the curvent in the circuit
for controlling the supply of current to the
contacts of said relay.

3. In a load-limiting device for an elec-
tric cireuit, the combination withi. an- inter-
rupter for the circuit, of an underload and
an overload relay energized from the cireuit,
a thermal relay, connections for energizing
the thermal relay from the cirenit-upon the
actuation of the overload relay at a prede-
termined value of current in the circuit, the
overload and the thermal relays co-operat-
ing to actuate the interrupter, and connec-
tions whereby the underload relay restores
the overload relay at a predetermined load.

+. In a load-limiting device for an elec-
tric circuit, the combination with an inter-
rupter for the cirenit, of a reiay responsive
to the current in the cirenit, a time-element
relay controiled thereby for acutating the
intervupter after an interval of time that
varies inversely as the current in the cireuit
varies, and controlling means for hoth said
velays energized from the cireuit.

5. In a load-limiting device for an elec-
tric civeuit, the combination with an inter-
vupter for the circuit, of means responsive
to a predetermined value of current, co-op-
erating thermal means- subject to. control
thereby having a time limit that is inversely
proportional to the current for actuating
the interrupter upon the maintenance of the
predetermined valuve of current for the in-
terval of time required for the operation of
the thermal ineans, and electro-responsive
means for controlling the effectiveness of
both of said means.

6. In a load-limiting device for an elec-
tric circuit, the combination with an inter-
rupter for the circuit, of means responsive
to a predetermined value of current, and co-
operating thermal means having a time limit
that is inversely proportional to the current
for actuating the interrupter upon the main-
tenance of the predetermined value of cur-
rent for the interval of time required for
the operation of the thermal means, and
nieans energized from the cireuit for render-
ing the thermal means inoperative upon a
decrease of the current-in the circuit below
the predetermined value for actuating the
current-responsive means, )

7. In a load-limiting device for an elec-
tric cirenit, the combination with an inter-
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rupter for the circuit, of means responsive to
the current in the circuit and co-operating
thermal means for actuating the interrupter
under predetermined conditions, and means
responsive to a predetermined value of cur-
rent for rendering the current-responsive
means and the thermal means inoperative
for actuating the interrupter.

8. In a load-limiting device for an elec-
tric cireuit, the combination with an inter-
rupter for the circuit, of means responsive
to the current in the circuit and co-operating
thermal means for actuating the interrupter
under predetermined conditions, and means
responsive to a predetermined minimum

value of current for controlling the inter-
rupter-actuating means.

9. A load-limiting device for an electric
circuit comprising means responsive to and
traversed by the current in the circuit, means
having a time element varying inversely as
the current in the circuit varies, and means
responsive to a predetermined minimumn
value of current for controlling the current-
responsive means and the time-limit means.

In testimony whereof, I have hereunto
subscribed my name this 27th day of May,
1920.

FRANK M. BILLHIMER.



