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My invention relates to electromagnetic
switches and it has particular relation to
switches employed for controlling electric
motors and other translating devices.

8  One object of my invention is to provide
an improved switching device having a ther-
mally controlled. time-element operation.

Another object of my invention is to pro-
vide means inductively related to the oper-

10 4ting coil of an electromagnetic switch for
controlling the operation of a thermal ele-
ment. )

Many types of time-element controlling
devices, have been employed in connection

15 with motor-control systems and the like, but
few of such devices are dependable and satis-
factory in operation. In employing a ther-
mally "controlled device, it 1s necessary to
provide a thermal element having a suitable

20 .Laracteristic such that, when subjected to
heat, the element cools rapidly at intervals
between successive switching operations.
Another difficulty encountered in connec-
tion with switching devices of this character
is in the provision of suitable means for
heating the thermal element without undue
waste of energy. :

In accordance with my invention, I pro-
vide an electromagnetic switch having main
contact members and an operating magnet
of a familiar character, together with an
auxiliary switch, commonly termed an elec-
trical interlock, that is controlled by means

g5 of a bimetallic thermal element. The ther-
mal element is heated by means of a second-
ary coil that is inductively related to the
operating coil of the switch and, therefore,
is heated without undue waste of energy.

40 T-also have devised a bimetallic element that
operates efficiently and with a desirable short
time-element, when heated, and cools rap-
idly when de-energized. '

My invention will be best understood by

48 reference to the accompanying drawings in
which, i

Figure 1 is a view, partially in side ele-
vation and partially in section, of apparatus
embodying my invention,

Fig. 2 is a view in front elevation of the

auxiliary contact members and thermal ele-
ment, and

Fig. 3 is a diagrammatic view of a modi-
fication of the apparatus illustrated in
Fig. 2. ’

Referring to the drawings, I have illus-
trated my invention as applied to an alter-
nating-current_electromagnetic switch of a
conventional design, comprising a station-
ary U-shape core member 1 and an arma-
ture member 2 that is pivotally supported
on an intermediate bearing 3, which 1s car-
ried by a movable switch arm 4 that is also
pivotally mounted upon a lower shaft or
bearing 5. Movable and stationary main
switch members or contact tips 6 and 7 are
provided, and the entire switching mecha-
nism is supported upon an insulating base 8
in accordance with a familiar practice.

An auxiliary movable switch member 9
is secured to a punching 13 that is pivotally
and yieldingly mounted upon a pin or bear-
ing 10 that is attached to the rearwardly-
projecting tail piece 11 of the switch. The
movable switch member 9 is preferably in-
sulated from punching 13 carried by the tail
piece 11 of the switch arm 4 in any suitable
manner, such as by means of the illustrated
insulating tube 12, which is secured to the
metal punching or saddle 13, through one
end of which the pin 10 projects. The
switch member 9 is adapted to bridge across
a pair of stationary contact members 14,
which are utilized to govern another switch,
or to close any other desired circuit.

A bimetallic thermal elemens 15, triangu-
lar in outline, is secured to the base 8 by
means of terminal bolts 16 passing through
the two lower cornmers. The thermal ele-
ment comprises an upper portion 17 having
a relatively large radiating surface, the top
end of which engages the under side of a
rearwardly-projecting arm 13e of punching
13 and thereby normally biases the switch
element 9 to an inoperative position. Por-
tions 18 and 19 having relatively large ra-
diating surfaces are also provided at the
two lower terminals of the thermal element
15. Current enters and leaves the element
through these terminal portions and I have, 30(
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therefore, found it desirable to provide rel-
atively large radiating surfaces at these
points. Adjacent to the terminal portions
18 and 19, I provide restricted or narrow
portions 20 and 21 that in operation
become what are familiarly termed “hot
spots”. The thermal element when heated
warps from its normal position, the warp-
ing effect being greatly increased on account
of the location of the “hot spots”. The ele-
ment is cooled quickly because of its large
radiating surfaces or portions of heat stor-
age capacity adjacent to the “hot spots”,
whereby heat from the constricted portions
20 and 21 is rapidly dissipated.

A secondary or heating coil 22 is mounted
on one leg of the magnet core 1 and the
switch-operating coil 23 is preferably
mounted on the other leg. When current
is supplied to the operating coil 283, the coil
22, being inductively related to the operat-

” ing coil, is energized by transformer action

25

and current flows from coil 22 through con-
ductors 24 and 25 to heat the thermal ele-
ment 15, -

When the operating coil 23 is energized,

" the armature 2 is attracted to its illustrated

30

position, whereupon main contact members

6 and 7 are brought into engagement. The-

auxiliary contact member 9, however, re-
mains in its illustrated and inoperative po-

" sition momentarily. The thermal element

35

15 is nov: being heated from the secondary
coil 22 and, after a predetermined time in-
terval, the element 15 warps to the righs
of its illustrated position to release contact

" member 9, which thereupon bridges station-
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" and restored to its llustrated initial posi-

50

ary contact members 14.

When operating coil 23 is de-energized,
and the armature 2 is restored to its inoper-
ative position, both the main and the aux-
iliary circuits  are thereby interrupted
through main contact members 6 and 7 and
auxiliary members 9 and 14, respectively.
The secondary coil 22, being deenergized,
the thermal element 15 is rapidly cooled

tion.

By varying the “section” of the constrict-
ed portions 20 and 21, I am able to vary the
operating characteristics of the thermal ele-

- ment 15. The element itself may be readily

60

removed and a new element, having a dif-
ferent section and time characteristic sub-
stituted therefor, in order to meet various
requirements of switching operations.
Referring to Fig. 8, I have illustrated
means comprising upper terminal members
34 that cooperate in the interruption of the
circuit of coil 22 when movable member 9
is released by the operation of thermal ele-
ment 15. The element is thereby permitted
to.cool and coil 22 is protected against un-
due heating. Element 15 then engages the
end of saddle 13 and snaps into place when
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armature 14 returns to its inoperative posi-
tion.

Various modifications of my invention
will naturally occur to ome skilled in the
art and I desire, therefore, that my inven-
tion shall be limited only in accordance with
the scope of the-appended claims. -

I claim as my invention:—

1. In a switch, the combination with a
movable switch member and a thermal ele-
ment for biasing said member, said element
comprising bimetallic material provided
with a pair of fixed terminals of relatively
large thermal capacity and a constricted
portion adjacent to each terminal to con-
trol the operation of said element.

2. A -thermal element comprising a bi-
metalic strip having a pair of current-
carrying’ terminal members of Trelatively
large thermal capacity and a constricted
portion of relatively low thermal capacity
adjacent to each terminal. '

3. In a switch, the combination with a
movable switch member and a thermal ele-
ment for biasing the switch member, the
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thermal element comprising a terminal mem-

ber for connecting the element to a source
of electrical energy, a body member pro-
vided with a large surface area for quickly
dissipating heat, and a connecting member
between the terminal member and body
member which has a relatively small sur-
face area, as compared with the body mem-
ber, thereby to provide for causing the con-
necting member to respond quickly to the
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application of heat caused by the flow of

electrical energy to actuate the switch mem-
ber in one direction, said body member
serving to dissipate the heat quickly when
the application of heat is discontinued to
effect the operation of the switch in the
other direction.’

4. In a switch, the combination with a
movable switch member and a thermal ele-
ment for biasing the switch member, the
thermal element comprising a terminal mem-
ber for conmecting the element to a source
of electrical energy, a body member pro-
vided with a large surface area for dissi-
pating heat quickly, a constricted member
interposed between the terminal member and
the body member, said constricted member
being disposed to respond quickly to the flow
of electrical energy to effect the operation
of the switch member in one direction, said
body member serving to dissipate the heat
quickly when the flow of electrical energy
is discontinued to effect the operation of
the switch member in the opposite direc-
tion. : :
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In testimony whereof I have hereunto sub- -

scribed my name this 7th day of August,
1925.
CHARLES H. HODGKINS.
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