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Robert E. Prouty, Logansport, Ind., assignor to
Essex Wire Corporation, Logansport, Ind.,, a
corporation of Michigan

Original application October 31,-1947, Serial No.

783,411.

1949, Serial No. 102,907
(CL 200—122)

6 Claims,

My invention relates, generally, to electric cir- -

cuit interrupters and it has particular relation to
thermally controlled overload devices although its
use is not so llmited. My invention is intended
for use in protecting fractional horsepower motors
from becoming overloaded and can be used in
conjunction with the series type of starting relay
disclosed in my copending application, Serial No.
783,410, filed October 31, 1947 and assigned to the
assignee of this application.

This is a divisional application of my copend-
ing application Serial No. 783,411, filed October
31, 1947.

Among the objects of my invention are: To
provide a mount for springs used in conjunction
with a switch of a character that will permit
adjustment of the biasing forces exerted thereby;

to provide a resilient bracket for mounting each-

spring with the portion anchored to the spring
adjustable relative to the remaining portion; to
employ a bimetallic spring strip as one of the
springs and to use an electric heater element for
heating the same to operate the switch contact;
and to employ normally closed contacts connected
in series with the heater element so that the
device can function to protect electrical appara-
tus, such as a motor from overloads.

Other objects of my invention will, in part, be
obvious and in part appear hereinafter.

My invention is disclosed in the embodiment
thereof shown in the accompanying drawings and
it comprises the features of construction, com-
bination of elements and arrangement of parts
which will be exemplified in the construction
hereinafter set forth and the scope of the applica-
tion of which will he indicated in the appended
claims.

For a more complete understanding of the
nature and scope of my invention, reference can
be had to the following detailed description, taken
together with the accompanying drawings, in
which:

Figure 1 is a detail sectional view taken along
the line 1—I of Figure 2 and showing, in eleva-
tion, certain of the parts making up the overload
protector switch of my invention;

Figure 2 is a detail sectional view taken along
the line 2—2 of Figure 1;

Figure 3 is a detail sectional view taken along
the lines 3—3 of Figure 1;

Figure 4 is a perspective vlew of the parts mak-
ing up the overload protector switch shown in dis-
assembled relation; and

Figure 5 illustrates, diagrammadtically, how the
overload protector switch of my invention can be
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employed in conjunction with the motor starting
relay disclosed in my copending application above
referred to for protecting a split phase fractional
horsepower motor from overloads.:

Referring now particularly to Figures 1 through
4 of the drawings, it will be observed that the
reference character (0 designates, generally, a
thermal overload protector device constructed in.
accordance with my invention. The device 18
includes a housing or case |1 of insulating mate-
rial such as a phenolic condensation product.
It has integrally formed foot portions 12 and a
cover 13, formed of the same material as the case
{1, and secured to the foot portions 12 by hollow
rivets or eyelets 14. Screw terminals (5 and 16
are provided on the upper side of the case {i to
permit external connection to the mechanism
located inside.

Within the case or housing i1 there is posi-
tioned a support of suitable insulating material
such as a phenolic condensation product which
provides the framework upon which the thermal
overload mechanism is mounted. Secured by a
tubular rivet 18, Figure 4, to the support 17 is a
conductor strip 19 which carries a stationary con-
tact 20 in the form of a silver button. A lead 21
is soldered to the tubular rivet 18 and to the screw
terminal 16 to interconnect them. The station-
ary contact 20 is arranged to be engaged by a
movable contact 24, also in the form of a silver
button, that is carried by a leaf spring 25 formed
of suitable resilient and conducting material such
as beryllium copper. While the leaf spring 25 is
shown as being formed of a single strip of narrow
flat material, it will be understood that it can be
formed so as to provide a generally rectangular
shape -as disclosed in my copending application
above referred ta.

The manner in which the spring 25 is adjust-
ably mounted on the support i1 constitutes an
important feature of my invention. It will be.
observed that the left hand end of the spring 285,
as viewed in Figure 4, is secured by rivets 26 to
an arm 27 of a U-shaped elongated bracket 28
formed of resilient material such as brass. In
this manner the spring 25 is anchored in canti-
lever fashion to the U-shaped bracket 28. The
opposite arm of the U-shaped bracket 28 includes
apertured ears 29 which are fastened solidly to
the adjacent side of the support 17 by a rivet
30 and a sleeve 31. The rivet 30 and sleeve 3{

project through the support 17 and serve to hold
another bracket similar to the bracket 28 in posi-
tion on the opposite side as will be deseribed
hereinafter. With a view to adjusting the biasing
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force exerted by the spring 28, an adjusting screw
32 is threaded through the juxtaposed portions of
the spring 25 and the arm 27. Itsinner end bears
against the adjacent side of the support {1. By
turning the screw 32 in or ocut, the arms of the
U-shaped bracket 28 are correspondingly moved
resulting in a corresponding stressing of the
spring 28. .

Another important feature of my invention
resides in the provision of means for moving the
spring 25 to separate the contacts 26 and 24 which
normally are in the closed or engaged position.
It will be understood, however, that the construc-
tion may be such that the contacts 20 and 24
are normally in the open position. Since the
device {0 is employed as a thermal overload pro-
tector, the contacts 20 and 24 normally are closed
to complete the circuit therethrough which cir-
cuit is opened only in the event that the overload
conditions exist for the required time to effect
the separation of the contacts 20 and 24,

The mechanism for moving the spring 28 to
separate the contacts 20 and 24 includes an
actuator 34 in the form of a short rod of non-
magnetic material such as aluminum. The actu-
ator 34 is arranged to move relative to a perma-
nent magnet 35 which is generally rectangular in
shape and has a generally I-shaped cross section.
The ends of the I-shaped permanent magnet 38
provide poles 36 and 37 having flat sides which
are parallel to each other. The ends forming the
poles 38 and 37 are interconnected by an inter-
mediate section 38 which has an aperture 38
through which the actuator 34 is movable. At
the ends of the actuator 34 stop members 40 and
41 are provided in the form of circular washers.
They are held to the ends of the actuator 34 by
cap nuts 42. As indicated in Figure 4 the stop
members 40 and 4{ are formed of magnetic or
non-magnetic material depending upon the par-
ticular application of the magnetic control mech-
anism. Thus three combinations of magnetic
members are possible in that the stop member 40
may be of non-magnetic material and the stop
member 41 of magnetic material or the stop mem-
ber 40 may be of magnetic material and the stop
~ member 41 may be of non-magnetic material.
Finally, both members 40 and 41 may be formed
of magnetic material. Snap action in the opera-
tion of the contacts 20 and 24 is provided by the
cooperation between the permanent magnet 3%
and the stop members 40 and 4/ when they are
formed of magnetic material.

The permanent magnet 35 is positioned in a
generally rectangular opening 43 in the support
i1. It is held securely in place on the support {7
by plates 44 which are secured to the support 17
by a rivet 45 and a sleeve 46.

In the particular embodiment of my invention
disclosed herein, the actuator 34 is arranged to
be moved by a bimetallic spring strip 49 which
is mounted on the opposite side of the support 11
in a manner which is a duplicate of that in which
the spring 25 was mounted thereon. As shown,
the bimetallic spring strip 48 is anchored by rivets
50 to an arm 51 of a U-shaped bracket 52 which
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is a duplicate of bracket 28 previously described. ~

The bracket 52 has ears 53 in the arm opposite
the arm 51 which are secured to the support 17
by the rivet 30 and sleeve 31 previously men-
tioned. An adjusting screw 54 serves to shift the
relative positions of the arms forming the bracket
52 and thereby changes the operating character-
istics of the bimetallic spring strip 49 by corre-
spondingly changing the biasing action thereof.

70
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The bimetallic spring strip 48 is acted upon by
heat generated by a heater element 88 which has
terminals §¢ and 81. ‘The terminal 58 is secured
to one end of the sleeve 31 while the terminal §7
may be secured to one end of the sleeve 4. It
can be otherwise mounted as described herein-
after. It will be apparent that the heater element
U8 is connected in series circuit relation with the
normally closed contacts 20 and 24 through the
sleeve 31.

The thermal overload protector device 8, less
the case {1 and cover 13, may be mounted on the
frame of the electromagnetic relay disclosed in
my copending application above referred to. In
order to facilitate such mounting the support 17
1s provided with an additfonal aperture §9, Figure
4, for registering with & corresponding aperture
in the frame of the electromagnetic relay to re-
ceive a holding rivet.

Referring now particularly to the diagram
shown in Figure 5, it will be observed that refer-
ence character 60 designates, generally, a split
phase fractional horsepower motor, such as em-
ployed for operating a refrigerator, having a
squirrel cage rotor §1 and start and run windings
82 and 63. A relay winding 64, such as the wind-
ing of the relay disclosed in my copending appli-
cation referred to above, is connected in series
circuit relation with the run winding €3 for con-
trolling the operation of starting contacts §8 and
88 which are connected in series with the start
winding 62. Line terminals 67 and €8 are em-
ployed for connecting the motor 68 to a suitable
source of current such as a 60 cycle 110 volt
source. It will be noted that the energizing cir-
cuit for the motor 88 extends from the line ter-
minal 81 through heater element 85, spring 28,
contacts 24 and 29, relay winding 64, start wind-
ing 63 to line terminal §8. When the terminals
67 and 68 are energized from a suitable source of
alternating current, sufficient current flows
through the circuit just traced to cause the relay
winding 64 to close starting contacts €8 and ¢§.
Start winding 62 is thereupon energized and the
rotor 6i is brought up to speed. The current
flow through the relay winding 84 then drops suf-
ficiently to permit the contacts 65 and 86 to open.
Thereafter the motor 68 continues to operate with
only its run winding 83 energized.

In the event that the motor 80 should not start .
or in the event that it should become overloaded
in operation, sufficient current flows through the
heater element §5 for a sufficlent time to cause
the bimetallic spring strip 49 to expand and move

; the actuator 34 to the right, as viewed in Figure

5, for opening the contacts 20 and 24. The pre-
viously traced energizing circuit for the motor 88
is opened and further damage to the motor 80 is
prevented. At the same time current flowing
through the heater element $8% is Interrupted and
the bimetallic spring strip 48 cools and returns
to its initial position.

The contacts 20 and 24 may be closed automati-
cally on return of the bimetallic spring strip 49 to
its initial position or they may be held in the open
position depending upon the biasing action ex-
erted by the spring 25 and the material of which
the stop members 40 and 41 are made. If it is

desired that the contacts 20 and 24 automatically
reclose, the stop members 40 is formed of non-
magnetic material and the stop member 41 is
formed of magnetic material. This arrangement
provides a time delay in the operation of the
actuator 34 by the bimetallic spring strip 49.
76 However, when sufficient force is applied to the
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actuator 34 by the bimetallic spring strip 49, the

_ lower end in surface contacting engagement with

stop member 41 of magnetic material is separated

from the permanent magnet 35 and the spring
25 is engaged with a snap action to effect a cor-.
responding rapid separation of the contacts 20
and 24. As soon as the heater element §8 cools
down, the bimetallic spring strip 49 returns to its
initial position and the biasing action of the
spring 28 is sufficient together with the magnetic
attraction between the permanent magnet 35 and
the stop member 4| of magnetic material to move
the actuator 34 to the left, thereby permitting
the contacts 20 and 24 to be closed with a snap
action.,

In the event that it is desired that the contacts
20 and 24 be held in the open position, the stop
member 40 is formed of magnetic material and
the stop member 4( is formed of non-magnetic
material. In this case, once the actuator 34 has
been operated so that the stop member 48 of
magnetic material is moved into engagement with
the poles 36 and 37 of the permanent magnet 35,
the actuator 34 is held in this position after the
heater element 55 cools down and the bimetallic
spring strip 49 is restored to its initial position.
The contacts 20 and 24 then can be manually re-

closed as described in more detail in my copend--

ing application Serial No. 783,412, filed October
31, 1947.

If it is desired to provide additional time delay
in the movement of the actuator 34 then the stop
member 40 is formed of magnetic material, the
other stop member 41 also can be formed of mag-
netic material. Also by proper adjustment of the
biasing forces exerted by the spring 25 and the
bimetallic spring strip 49 variations in the operat-
ing characteristics of the device 10 can be ob-
talned. These adjustments together with proper
selection of the material of which the stop mem-
bers 46 and 41 are made provide a wide range in
the operating characteristics of the device 10 as
will be understood readily.

It desired, instead of securing the terminal 57
of the heater element 55 to the sleeve 46, it may
be secured to a sleeve 69, as shown in Figure 2,
which projects through an aperture 10, Figure 4,
in the support i1 and is held thereto by having
one end spun over like a hollow rivet. In such
case the sleeve 48 would be omitted and a rivet,
similar to the rivet 45, employed in its stead. A
lead T1 may be provided to interconnect the sleeve
69 and the screw terminal (5.

Since further changes can be made in the fore-
going construction and different embodiments of
my invention can be made without departing
from the spirit and scope thereof, it is intended
that all matter shown in the accompanying
drawings, and described hereinbefore shall be
interpreted as illustrative and not in .a limiting
sense.

I claim as my invention:

1. In a switch, in combination, a support, an
elongated bracket fastened at its ends to said
support and having an intermediate upper sec-
tion spaced from said support and fastened there-
to by means of spaced-apart, offset, lower mount-
ing ears flanking either end of said intermediate
section, a bimetallic spring strip anchored at one
end to said intermediate section, a pair of rela-
tively movable contacts one of which operates
with the other end of said bimetallic spring strip
for movement relative to the other contact, an
element for applying heat to said bimetallic strip
for operating saild contacts, and means threaded
through said intermediate section and having its
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sald support for changing the position of sald
intermediate section relative to said support to
adjust the biasing action of said bimetallic spring
strip. .

2. In a switch, in combination, & support, an
elongated bracket fastened at its ends to said
support and having an intermediate sectlion
spaced from said support and a pair of flanking,
lower, offset mounting ears, an elongated spring

“anchored at one end to said intermediate section,

a pair of separable contacts, one of said contacts
cooperating with the other end of said spring for
movement relative to the other contact mounted
on said support, and means extending through
said intermediate section and having its lower
end in surface contacting engagement with said
support for changing the position of said inter-
mediate section relative to said support to adjust
the blasing action of said spring.

3. In a thermal device of the class described, a
single wall support, a pair of resilient elongated
brackets mounted transversely at one end of said
support, but on opposite sides thereof, said
brackets each being characterized by an upper
mounting arm normally spaced parallel to said
support in its mounted position therewith, a pair
of spaced ears below said arm adapted for mount--
ing said bracket to said support, and a wall mem-
ber fashioned at right angles to said spaced ears
for interconnecting said upper arm with said
lower ears; a resilient leaf member mounted to
each of said bracket upper arms so as to extend
in spaced cantilever relation over said support,
and adjusting means associated with each of said
brackets, extending through an associated upper
arm and contacting the surface of said support
for independently tilting each of said upper arms
about an axis parallel to said support.

4. In a thermally responsive device of the class
described, a single wall support, an adjusting
bracket mounted at one end of said support, said
bracket being distinguished by a pair of separated
lower mounting ears integrally formed with an
interconnecting wall and an upper arm which is
spaced from said support, a resilient leaf spring
mounted in cantilever fashion to said upper arm
so as to extend over said support, and an ad-
Jjusting screw, threaded through said spring and
upper arm, having its lower end in surface con-
tact with said support whereby said spring may
be moved arcuately about said bracket relative
to said support.

5. In an adjusting bracket for mounting g leaf
member in cantilever fashion over a support
member, a resilient upper mounting arm for sup-
porting said leaf member in cantilever fashion,
a pair of spaced apart lower mounting ears for
mounting said bracket to said support, a rigid
wall member interconnecting said ear members
and said upper arm whereby said ears and arm
are normally positioned in spaced parallel rela-
tion, and an adjusting threaded member inserted
through said leaf member and said upper arm
adapted to contact the surface of said support
between said ear members whereby said upper
arm and leaf member may be adjustably rotated

- about an axis parallel to said support.
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6. In an adjusting bracket for mounting a leaf
member in spaced, overhanging, cantilever
fashion above a support member, a pair of spaced
apart lower mounting ears adapted to secure said
bracket to said support, a wall member extending
in right angular relation from one edge of each
of said two ears, a resilient upper mounting arm
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formed integrally with said wall and positioned
in spaced parallel relation with said two ears, the
lateral extremities of sald upper arm lying with-
in the space between said two ears, but there-
above; and an adjusting threaded member
mounted through said upper arm and sald leaf
member which is mountable thereon, the lower
end of said threaded member contacting sald
support, between sald spaced ears, and sald
threaded member being adapted for threading
adjustable movement along an axis normal to
said support whereby sald upper arm and at-
tached leaf may be angularly tilted relative to
said bracket wall and said support.
ROBERT E. PROUTY.
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