. May 7, 1940. J. D. BOLESKY | 2,199,387

THERMOSTATIC SWITCH
Filed Aug. 9, 1937

i
A\,
4

177
0 A




Paiented May 7, 1940

UNITED STATES

2,199,387

PATENT OFFICE

2 199 387
- THERMOSTATIC SWITCH

" John D. Bolesky, Attleboro, MaSs., assignor to
Metals & Controls Corporation, Attleboro,}
‘Mass., a corporation of Massachusetts

Application August 9, 1937, Serial No. 158,107

4 Claims.

This invention relates to thermostatic switches,
and with regard to certain more specific features,
to thermostatic electric switches.

Among the several objects of the invention may

5 be noted the provision of a novel thermostatic
electric switch which is adapted to break an elec-
trical circuit on a rise of electrical current above
a value injurious to the circuit; the provision of
a thermostatic electric switch of the class de-

10 scribed including novel means for preventing
flash-over between parts of opposite polarity; the
provision of electrical switch of the class de-
scribed which includes means providing a pres-
sure chamber which functions to snuff out any

18 incipient arc formation during opening of the
switch; the provision @f an electrical switch of
the class described which is particularly wndapted
for use as a motor overload protective device;
and the provision of a thermostatic electric

20 switch of the class described which is simple and
economical in construction, and efficient and re-
liable in operation. 'Other objects will be in part
obvious and in part pointed out hereinafter.

The invention accordingly comprises the ele-

26 ments and combinations of elements, features of
construction, and arrangements of parts which
will be exemplified in the structures hereinafter
described, and the scope of the application of
which will be indicated in the following claims.

30 In the accompanying drawing, in which are
illustraied several of various possible embodi-
ments of the invention:

Fig, 11is a side elevation of a sw1tch embodying

the present invention;
36 Fig. 2 is a top plan view of the switch of Fig. 1;
Fig. 3.is a bottom plan view of the switch of
Pig. 1; ;
‘Fig. 4 is an axial sectlon taken substantmlly
.- along line §—4 of Figures 2 and 3;
40 -Flig. 5.is a horizontal cross section taken sub-
stantially along line 5—5 of Fig. 4;
-Pig. 6 is a side elevation of a heating wire as-
sembly prior to its incorporation in the switch;
oo Pig. T is a circuit diagram; and, .
45 “Fig. 8 is a bottom plan view of an alternative
form of switch.
Similar reference characters indicate corre-
- sponding parts throughout the several views of
the drawing.
50 The present mvention concerns electrical
switches of the'thermostatically actuated type,
which are used to break electrical circuits on the

exceeding of a certain safe electrical current -

vallle in the circuit. - Switches of this type are

56" sometimes called “thermal cutouts ” and, more E

(CL 200--138)

particularly, when applied to electric motors,
“motor overload protective devices.”

Thermal cutouts have heretofore been made in
many forms, but a disadvantage of most of these
forms is that in order to prevent what is known 5
as “flash-over” (thatis, an arc from a contact of
one polarity to a part of the device of opposite
polarity) mica or other insulating means must
be used around each of the contacts. If the cur-
rent-voltage characteristics of the circuit are 10
high, relatively large insulators must be used
which large insulators may occupy much more
space than the contacts themselves. For exam-
ple, it is well known that for electrical apparatus
to have the approval of the Underwriters Labora~ 15
tory in the United States in respect to contact in-
sulation, there must be a one-fourth inch path
from a contact of one polarity across a clean dry
Insulating surface to & part of opposite polarity
for 110 volt use, and a similar path three-eighths 20
inch long for 220 volt use. In a device where the
contact is mounted with insulation under the
head and around its stem on a metal case which
is grounded, for example, the path length is the
shortest from the contact to the case. There- 25
fore, it is common practice to place a mica or

‘other insulating washer under the head of the

contact.- This washer 1s made large enough so
that the path length from the contact around
the mica to the grounded case is at least one- 30
quarter inch or three-eighths inch for 110 volts
or 220 volts, respectively. Another expedient
heretofore used for obtaining the necessary path
lengths is to support the contact away from the .
grounded case, for example, so that an air dis~ 3g
tance is provided between the contact and case. -
Both of these expedients have the distinet dis-
advantage of wasting space which is needed in
the designing of a small-size control. Onme object
of the present invention is to overcome this dis- 49
advantage of wasted space while at the same time
providing safe flash-over distances.
. Another common disadvantage in the thermal

‘cutouts heretofore provided is that there is a dis-

tinet tendency for their contacts to arc. "At- 48
tempts have been-made to prevent said arcing
either by using a plurality of contacts arranged
in series connection so that each one of the e¢on-
tacts breaks only a part’of the load current, or
by increasing the complexity of the contact-actu- 50
ating mechanism so that the break is both prop-
erly designed in rapidlty and extent to prevent
such arcing.

Both of these expedients hOWever are also .
disadvantageous not only bécause they take gs




much-needed space in the design of the control
and are complicated to manufacture, but also be-
cause they unduly increase the expense of the de-
vice. Another principal object of this invention
is to overcome arcing in a manner which does not
greatly increase the complexity of the switch,

- and which requires but a minimum of space.

10
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Thermal .cutouts of the type with which the
present invention is concerned are of particular

utility in connection with the protection of elec- .

trical motors from overloads in their circuits
caused by mechanically overloaded rotors, or
overvoltages, and the like. Accordingly the em-
bodiment of the invention shown in the drawing
and hereinafter .described is in the form of a
motor protective device. However, it will clearly
be understood that the invention may take other
forms for other uses, within the scope of the in-
vention, and it is further to be noted that the

20 actual embodiment ‘shown and described is of

utility for applications other than motor pro-

. tection.

30

35

Referring now more particularly to the draw-
ing, numeral { indicates a base member, pref-
erably made of molded electrical insulating ma-
terlal which is heat resistant to a.falr degree,
such as phenolic condensation products or the
like. Four holes 2, 8, 4 and B, respectively, are
provided in the base {.

Threaded into hole 3 is an a.djusting screw 6.
On one end of screw 8 there is formed a shoulder
T which acts as an abutment for the lower side
of the inher periphery of a composite thermo-
static metal plate 9. Plate 9, for example, may
be a dished bimetallic snap-acting thermostatic
disc of the type shown and described in Spencer
Patent 1,448,240, Among the several character-
istics of such a plate or disc is that it has one

" position of stable equilibrium when it is cold, and

40
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_‘member |,
. wire 18.

76

has another relatively stable position of equilib-
rium when it i3 hot, the hot and cold positions
having opposite curvatures.
on the screw 6, in abutment with the shoulder 7,

- by means of a portion 8 of reduced diameter on

the screw 8, which passes freely through a hole
in the center of disc 8 and which is upset at its
outer end, as indicated at numersal {1, over a
washer 10 to secure the disc in position. The
disc 9 is free to turn on screw §.

Welded to the side of disc 8, which comprises
the metal of relatively higher coeficient of tem-
perature expansion, are diametrically opposite
electrical contact buttons 12 and 13. Because
they are welded to the disc 8, contacts 12 and 13
are in good electrical connection with said disc.

Numerals 14 and 5 indicate stationary contact
buttons that are mounted on the base | in position
to cooperate with the movable contacts 12 and
13, respectively. Contact (4 is welded to an elec-
trical heater wire 16 (see also Fig. 6). Wire 18
is preferably made of a high resistance material,
such as nichrome. One end of the heater wire

. 16, in assembly, is passed through the hole § in

base | and is then bent over into a recess I8 pro-
vided for this purpose on the bottom of the base

This secures one end of the heater
The other end of said heater wire 16
is welded to.a terminal post 20 which is swaged
into hole 4 in base {. Thus, with both ends fixed,
wire (6. is' securely -held, and contact 14 is in

. turn securely held in a recess 19 provided for it -

in the base.
Contact 18 is welded to & terminal post 1T which

is swaged into hole 2 in base I, contact 18 weing

The disc 8 is held’

- 9,190,387

thereby securely held in position in a recess 21
provided for it.
Inside the base I, the heater wire 18 runs from

contact |4 around a raised portion 22 and to ter-

mimal post 20. Thus the greater part of the
thermostatic disc 8 is exposed to heat from heater
wire 186.

‘Thermostatic disc EE is properly adjusted by
maniptilation of'the screw 6, and thereafter a
lock nut 23 is turned down tightly to hold screw
8 from further turning.

The base member 1 is provided with an up-
standing skirt or rim 26 which surrounds and
closely encloses the periphery of thermostatic disc
9. This skirt or rim 28 should be high enough
to meet any of the flash-over requirements men-
tioned above. The inner surface of the skirt 26
carries a molded bead or projection 24 which
engages & corresponding recess 28 in the edge of
the disc 8 and thereby keeps the disc from turn-
ing, thus maintaining alignment of the contacts
12 and 14, and 13 and I8.

By reason of the provision of the skirt 26, and
by reason of the fact that the base member as
a whole is made of electrical insulating material;
the switch of the present invention requires much
less space than prior thermal cutouts. Further-
more, manufacturing operations involving the use
of insulating washers of mica and like material,
with their consequent costs, are all avoided.

In the assembled switch of the present inven-
tion, just enough clearance is left between the
outer periphery of the thermostatic disc 9 and
the inside wall of the skirt 26 to allow the disc
to move freely. The resulting space enclosed by
the disc and the inside of the base member is
small.- If an arc occurs between the contacts,
air pressure, due to heating, builds up so rapidly
that before it can leak out past the outer periph-
ery of the thermostatic disc 9, the pressure snufts
out the arc. This is a highly important feature
of the present invention, and a feature of consid-
erable utility. .

- Fig. 7 shows the normal circuit connection for
the switch of the present inventicn. - One power
supply wire 27, for example, is connected to
terminal post 20, which is in turn connected
through heating elements 16 to stationary con-
tacts 14. As long as the switch is closed, sta-

tionary contact 14 engages movable contact {2 .

and connection is thereby made, through thermo-
static disc 8, to juxtapose contacts 3 and (8.
Contact 18, it will be remembered, is connected to
terminal post 17. Terminal post 11T may be con-
nected to a motor, indicated diagrammatically at
numeral 28 and the other side of the motor di-
rectly connected to the other power wire 28.

It is advantageous, when the device of the
present invention is used as a motor protective
device, to mount it directly on the motor and
connect the switch in series with the motor, as
Indicated in: Fig. 7.

The heat developed by an electrical circuit is

of course proportional to the product of the -

square of the current and the resistance. Heat-
er wire 18 has a relatively low resistance. The
thermostatic disc 9 itself also acts as a low re-
sistance. Under normal motor loads the current
flowing through the heating wire 16 and the
thermostatic  disc 9 is not large ‘enough to cause

. elther'the wire 18 or the disc 9 to heat up suffi-

clently to make the disc 9 snap over. However,
if the rotor of the motor becomes stalled, the
current in the circuit will increase greatly over
its normal value, to an extent sufficient that

10
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heater I8 and disc 9 immediately become hot
enough to cause thermostatic disc 8 to snap over.
This breaks the electrical circuit to the motor
before said motor becomes suﬂiciently overheated
to be damaged.

Or, in the alternative, the rotor of the motor
may not stall, but may have so much of a load on
it that the motor begins to overheat. The reason

for this overheating is that an overloaded motor

draws more current than its normal amount.
Then heater 16 and disc 9 will become slightly
hot, but probably hot enough to snap disc 8 over.
However, if the motor itself then begins to ap-
proach a dangerous heat, this additional heat is
carried by convection and/or .radiation to the
disc 9, this will purposely be sufficient to operate
the disc 9, and then break the circuit.

The temperature at which the disc is set to
snap from circuit-closed position to circuit-open
position may be regulated in accordance with
Individual requirements, preferably by manipu-
lation of the screw 6. The temperature at which
the disc snaps back from open circuit position to

closed circuit position may be made very low, so-

as to require manual resetting. Or, this snap-
back temperature can be made any temperature
lower than the temperature of the circuit-open-

ing temperature, depending upon how much time -

it is desired to permit to elapse before restarting
the motor.

In some cases, it may be advantageous to make
the thermostatic plate or disc 9 in shape other
than circular shape of the embodiment of Fig-
ures 1 through 6. This may readily be done,

5 without change of principle of the invention.

By way of example, Fig. 8 shows an embodiment
of the invention wherein the thermostatic disc
has an outer periphery of generally diamond-
shape. Any other shape desired, such as polyg-
onal, recta.ngu]ar, elliptical, or the like. may
be used at will,

A particular feature of the present invention
is the small number of parts it contains, for a
device capable of doing the work that it does,
and the, simplicity and economy of such parts.

In view of the above, it will be seen that the
several objects of the invention are achieved and
other advantageous results attained.

As many changes could be made in carrying
out the above constructions without- departing
from the scope of the invention, it is intended
that all matter contained in the above descrip-
tlon or shown In the accompanying dra.wlng

3
shall be interpreted as ilfustrative and not in
& limiting sense.

I claim:

1. A thermostatic electric switch comprising a
base, & snap-acting thermostatic. plate mounted
on said base, and s skirt upstanding from said
base and enclosing sald thermostatic plate, said
skirt fitting close to the periphery of the plate,
whereby a pressure chember is formed between
the thermostatic plate and the base, and at least
one electrical contact member mounted on said
base and at least another contact member mount-
ed on said thermostatic plate, in the pressure
chamber thus provided. -

2. A thermostatic electric switch comprising &
base, & snap-acting circular thermostatic disc
mounted on said base, and & circular skirt up-
standing from said base and enclosing said
thermostatic disc, said skirt fitting close to the
periphery of the disc, whereby a pressure cham-~
ber is formed between the thermostatic disc and
the base, and at least one electrical contact mem-
ber mounted on said base and at least another
contact member mounted on said thermostatic
disc, in the pressure chamber thus provided, said
disc being mounted at its central portion on said

3. A thermostatic electric switch comprising a

base member, a snap-acting thermostatic plate

centrally mounted on said base member, at least
one movable contact secured to said plate on the
side facing said base member, and at least one
stationary contact secured on the base member
and positioned to cooperate with said movable
contact, and a skirt extending upwardly from
said base member and encircling the sald

- thermostatic plate, sald skirt fitting close to the.

periphery of the plate and being of sufficient
height to prevent flash-over from sa.id contacts
or said plate.

4. A thermostatic electric switch comprismg 8
base member, a snap-acting thermostatic disc
centrally mounted on said base member, at least
one movable contact secured to said disc -on the

side facing sald base member, and at least one

stationary contact secured on the base member
and positioned to. co-operate with said movable
contact, and a skirt extending upwardly from
sald base member and encircling the said ther-
mostatic disc, sald skirt fitting close to the pe-
riphery of the disc and being of sufficient height

to prevent flash-over from said contacts or said
‘disc

JOHN D. BOLESKY.
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