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68 Claims,

This invention relates to thermostatically con-
trolled electric circuit breaking and meaking de-
vices and has for its object the provision of a
new and improved device of this type.

The thermostatically controlled electric circuit
breaking and msaking devices which have been
and now are in general use are so constructed
that they operate slowly in the act of opening the
eircuit. 'This results in sparking at the contacts
with the concomitant fusing and destruction of
the said contacts. Attempts have been made to
build thermostatically controlled electric circuit
making and breaking devices which will operate
s0 as to cause instantaneous breaking of the cir-

- cuit. These, however, are open to the objection

that they are comparatively complicated, that .

they are expensive to manufacture and produce,
and, in addition, have certain objectionable struc-
tural features. It is an object of this invention
to produce an electrical circuit breaking and mak-
ing thermostat which will operate so as to cause
the practically instantaneous breaking of the
circuit and yet be comparatively simple in its
structure.

Purther, thermostatic switches now in general
use close slowly once they have opened. Where
one of the switch contacts is mounted on a re-
silient arm (as is sometimes the case) and where
the switch is part of a mechanism subject to vi-
bration (as is often the case) the vibration causes
intermittent  closing of the switch during the
period that the switch elements are returning
from the open position to the full closed posi-
tion. This results in premature closing of the
circuit and in sparking with the resultant de-
struction of the switch contacts and possible
damage to the element which the switch is sup-
posed to protect. It is an object of this inven-
tion to construct a thermostatic switch which
will close practically instantaneously.

1 attain the above ebjects by incorporating into
an electric switch thermostatically responsive
means which when activated will move in two
planes (preferably one at.right angles to the

5 other), in so forming the said thermostatic means

that movement thereof will be permitted in one
of the said planes but restrained in the other
of the said planes for a certain predetermined
period or distance, and in so positioning the
thermostatic means with respect to the switch
contact elements that the moment the period or
point of restraint is passed the thermostatic
means will instantaneously move a distance suffi-
cient to cause the opening or permit the closing
of ‘the switch contacts.

(CL 200—122)

Further, it often happens that the thermostat
switch is so positioned with respect to the device
which it is to protect that the thermostatically
responsive elements are not properly affected by
the thermal changes in the said device. It is an
object of this invention to associate means with
a thermostatic switch which will cause the proper
activation of the thermostatically responsive ele-
ments when necessary no matter where the said
thermostatic switch is positioned relatively to
the said device.

I attain this object by assoclating with my
thermostatic switch an auxiliary heating coil
formed of a material which will permit the cur-
rent for which the device was designed to flow
through but which will heat up when an overload
current is flowing through the said device and
so positioning the said heating coil that it will
directly affect the thermostatically responsive ele-
ments of the said thermostatic switch.

The inventive concept herein set forth may
take many forms. For the purpose of more
clearly disclosing my invention I have shown in
the drawings which form a part hereof and will
now describe some of these forms.

In the said drawings Flgure 1 is a perspective
view of my thermostatic switch in the normal
or switch closed position. :

Plgure 2 is a side view of the switch shown
in Pigure 1 when inserted in the pole winding
circuit of a motor. The winding circuit and the
motor are shown diagrammatically as is also an
auxiliary heating coil which may be used either
in conjunction with or as a component part of
my novel thermostatic switch.

Figure 3 is a top view of the contact carrying
end fragment of the thermostatic switch shown
in Figure 2.

Figure 4 is a side view of the switch shown

_ in Pigure 1 when in the position it first assumes

after being activated as a result of an overload
or thermal change above the safety point in the
motor circuit.

Figure 5 is a top view of the contact carrying
end fragment of the thermostatic switch shown
in Pigure 4.

Figure 6 is a side view of the switch shown in
Figure 1 when in the switch open position which
it assumes after being activated as a result of an
overload or thermal change above the safety
point in the motor circuit:

Figure 7T is a top view of the disclosure in Fig-
ure 6. ’

Figure 8 is a top view of the contact carrying
end fragment of the switch shown in Figure 1
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when in the position it assumes during the return
of normal operating conditions and preparatory
to the closing of the switch.

Figure 9 is a perspective view of a modification
with the full lines showing the switch elements
In the closed position and the dot and dash lines
showing the switch elements in the open position.

Figure 10 is a front view of another modifica-
tion the full lines showing closed position of the
switch elements and the dot and dash lines show-
Ing the position assumed by one of the thermo-
static elements when the switch is open.

Figure 11 is a top view of the disclosure shown
in PFigure 10 with the switch elements in the
closed position. ’

Figure 12 is a view similar to Figure 11 with
the switch elements in the open position, parts
being broken away or shown in section for the
burpose of clearness.

Figure 13 is a section on the line 13—(3 ot
Figure 11.

Figure 14 is g perspective view of the thermal
member of the switch shown in Figures 10 to 13
inclusive.

Figure 15 is a side view of still another modifi-
cation with the full lines showing the switch and
thermal elements in the normal or closed posi-
tion and the dot and dash lines showing the
switch and thermal elements in the open posi-
tion.

Figure 16 is a top view of the switch shown in
Flgure 15 with the fun lines showing the switch
and thermal elements in the closed position and
the dot and dash lines designating the open posi-
tion of the said elements.

Figure 17 is a side view of still another modifi-
cation with the full lines showing the position

in PFigure 17 with the full lines showing the posi-
tion assumed by the switch and thermal elements

tion and the dot and dash lines showing the po-
sition assumed by these elements when the switch
is open.

Pigure 1915 a section on the line 19—19 of Fig-
ure 17,

Figure 20 is a wiring diagram showing the
thermostatic switch depicted in Figures 17 to 19
positioned in the circuit of the 110 volt winding
of a motor wired for either 110 or 220 volts.

In the drawings aforesaid similar reference
numerals denote similar parts.

Referring more

of con-
contact carrying arm ¢
conducting material, and the

ducting material, the
made of resilient
stop plate 5.

The thermal member 3 is slotted as at § and
bent to form the two arms 1 and 8 which are sub-
stantially at right angles to each other, In the
switch shown in Figures 1 to 8 Inclusive the
widest surface of the arm 71 lies in the vertical
and the widest surface of the arm 8 lies in the
horizontal plane. When affected by heat the
arms 1 and 8 will move in g plane substantially
at right angles to their widest surface with the
result that the arm 1 will move in the horizontal
plane and the arm 8 in the vertical Plane, The

3,080,944

thermal unit 3 is made of material which will
react after a certain Predetermined fixed tem-
perature is reached.

The arm T terminates at its freeendin a finger
$ and the arm 8 has formed near the free end
thereof a hook 10 positioned for operative con-
tact and engagement with the finger 9 in the
manner which will heretnafter be more particu-
larly described. The arm 8 has attached to the
lower surface thereot and near its free edge the
contact point {1 which is Ppositioned for coopera-
tive contact with the contact point 12 attached
to the upper surface of the resilient switch arm 4.

Suitable wiring connections 20 and 21 are pro-

electric unit which it will control.

My novel thermostatic switch functions as
follows:

(Let it be assumed that the thermostatic
Switch | has been inserted into the wiring circuit
C of the motor M and Positioned so as to be af-
fected by the temperature of the said motor;
and let it be further assumed that the thermo-
static member 3'is made of material which will
be activated when the temperature of the motor
or motor circuit reaches a point at or just above
that which results under normal operating con-
ditions plus & normal factor of safety. This
point we will here call the overload or danger
point.) As long as normal conditions exist the
switch is closed with the switch and the thermal
elements in the positions shown in Figures 1, 2
and 3. As soon as the motor is overloaded or
some other condition arises which causes the

from the position shown In Pigure 3 to that
shown in Figures 5 and 7 while the arm 8 will

tend to move upwardly from the position shown -

in Figures 1 and 2 to that shown in Pigures ¢

and 6. As the arm 8 moves upwardly it will be

fTollowed by the resilient
arm 4 contacts with the stop plate §, a position
shown in Pigure 4. The arms 7, 8, the finger 9,
the hook 10, the stop plate 5, and the resilient
arm 4 are so formed and positioned relatively to
each other that when the arm 8 has risen from
the position shown in’ Figure 2 to that shown in
Figure 4 the arms 7 and ¢ have moved from the
position shown in Pigure 3 to that shown in
Figure 5 and the lowermost surface 14 of the
finger 9 contacts with the upper surface 1§ of
the hook 18. From this point the arm 7 con-
tinues to move towards the position shown :in
Figure 7 but upward motion of the arm § is re-
strained until the finger 9 reaches the edge (¢
of the hook 0. (Figure 4 is a side view of the
relative position of the elements 1, 8, 9, 10, 5,4 0
and 12 during the entire period of restraint of the
arm 8 against upward motion.) During this in.
terval the switch is still closed. The moment
the finger 8 passes the edge I8 of the hook I8

contact arm 4 until the

tion is removed and the arm 8 instantaneously
rises from the position shown in Figure 4 to that
shown in Figure 6 with the result that the switch
is instantaneously opened. The distance which
the arm 8 rises when travelling from the position
shown in Figure 4 to that shown in Figure 6 is
that which it would gradually have risen during
the period that its upward motion was restrained
had the restraining element not been there. The
arms 1, 8 and the hook I8 are so formed and
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posltloned relatlvely to eech other tha.t this dis-

tance.is sufficient-to insure the breaking of the

clrcult The proper. size and arrangement of
these elements for a. switch to be used with .a

‘Darticular motor or_piece .of apparatus will of

course vary. But, in the light of my disclosure,
they can readﬂy be determined by calculation or

. simple experlmentatlon by any one skilled in the

10

20

art.

As the motor cools the arms 'l and 8§ will tend
to move in the direction of thefr respective posi-
tions shown. in Pigures 2 and 3. The arms T and
8 and the hook 18 have been so formed and po-
slt.loned that as the arms 7 and 8 move frém the
posltlon shown in Figure 7 to that shown:in Fig-
ure3theuppersurface I8 of the finger 8 will pass
under the lower: surface 18 of the hook (0 as-

: sumlng a position: such as illustrated in Figure

8. . As.the arm T continues its movement towards
its position -shown_in . Figure 3 the arm 8 tends
to retf.um‘to its position shown in Figure 2. This
motion, however; is arrested by reason of the

- contact between the upper :surface 18 of the

s
Wt

30

finger 9 with the lower surface §9 of the hook 10.

This restraint against motion continues until the

finger 9. reaches the edge 11 of the hook  10.
When the finger 8 passes the edge 17T of the hook
10 the arm 8 instantaneously falls from a posi-
tion approximately that shown in Figure 6 to ap-
proximately that shown in Figure 2 with the re-
sult: that the switch is instantaneously closed.
Intermittent’ opening and closing of the switch

-.during the arm return or return to normal phase

. tion of the:arm T shown in Figures 5 and 8 is to -

o0

X
A

-in: the circuit.” This coil 22 is schematically.
shown in Figure 2 'and ‘is so constructed that it .

60

of the switch elements is prevented since the arm
is positively. retained in the open position. The
distance which the arm 7 falls in going from the
position shown in Figure 6 to that shown in

-Figure  2.is.that which it would gradually have

fallen during the period that the arm 1 moves
from the position shown in Figure 8 to that
shown in Figure 2:if such motion had not beean
restrained. It is obvious that in the movement

.of the arm 1 from“the position shown in Flgure

2 to that shown in Figure 7, and vice-versa, the

? finger. 8 will ' traverse the entire width of the

hook 10 from the edge 18 to- the edge 17 and
vice-versa. = It-is for ‘this reason that the posi-

be .understood merely as illustrative of one of
the many succeeding positions which the finger
will occupy and not as indicative of the position
of the said finger at any: pa.rtlcular moment of
the phase being illustrated.

Although the heat of the motor per se could
function as hereinabove described to activate the
thermal elements: of my switch yet I prefer to
assure its operation by inserting a heating coil

will permit. the norinal ‘current of the motor to
pass: without heating appredably If an abnor-
mal’ current dué to ‘overload or for any other

“Feason passes through it, it will heat up and in

turn affect the tliermal element 3 near which it

" is positioned causing the arms 7 and 8 to func-
tion' in thé ‘manner herelnabove described. In.
_the ‘particular illustration ‘herein shown it is as-

sumedthattheunltwﬂlbeusedwlthaZ%volt
Y, H. P. motor. The _normal current will be 2

amperes, " The overlood current has been fixed .

atiSamperes.

The switch shown in Pigure 9 dlﬂers from that

shown in Figures 1'to 8 primarily in the fact that
one of the thermal arms functions to kick the

- arm 33 falls after leaving the

3

switch open It further differs from the switch
shown in Plgures 1'to 8 in the fact that an auxil-

iary heating: coil is incorporated into the switch
unit as an integral part thereof.

- Referring more particularly to Figure 9 refer-
ence numeral 28 denotes the thermal switch as
a unit which is composed of a base 26 of insu-
lating material, a thermal element 27 attached
to a bracket 28 which is carried by the base 26,
a spring arm 29 carried by the said bracket 28,
a heating coil 30 positioned near the arms of the
thermal element as shown, and a contact carrying
bracket 31. i

The thermal element 27 originally consisted of
a flat piece of electricity conducting heat re-
sponsive material which had been cut and bent to
form the arms 32 and 33 positioned substantially
at right angles to each other as shown. The arm
32 terminates at its free end in the finger 34 and
the frée end of the arm 33 is fashioned into a
hook 38. 'The arms 32 and 33 are so formed and

"positioned relatively to each other that the finger
34 will be cooperatively engaged by the hook 3§

when the thermal unit is activated. The auxil-
iary heating coil 38 is so made that it will permit
the normal motor current to pass through without
heating but will heat up under abnorma.l cun'mt
conditions.

The thermal switch 28 functions as follows

(Let it be assumed that the thermal switch 28
has been inserted at a suitable point in the motor

.circuit by means of suitable connections 36—31.)

As long as the current which is fiowing through
the motor circuit is normal the arm 33 of the
switch 25 will be in the position shown by the full
Iines in -Pigure 9. Under such circumstances

the current flows from the connection 3¢ through

the heating coil 38, which does not heat up since
the current is normal, thence through the spring
arm 29, thence through the contact element 38
carried threreby to the contact element 39 carried
by the arm 48 of the bracket 31, thence through
bracket 31 and out through the connection 37.
As soon as an overload current begins to flow
through the motor circuit the coil 38 begins to

heat up, this in turn activates the thermal ele-

ment 27 with the result that the arm 33 begins

[

10

to move downwardly and ouwardly from the poai- .

tion shown by the full lines in Figure 9 to that
shown by the dot and dash lines in the said figure. .

But the arm 33 is so formed and positioned with
respect to the arm 32 that the lower surface of

the hook 35 will contact with the upper surface .

of the finger.34 when the hook reaches the plane
of the finger. This arrests further travel of the
arm 33 in the downward direction without, how-

ever, interfering with the movement of the said

arm in the outward direction. Movement of the
arm in the outward direction or horizontal plane
continues until the hook 3% reaches the outer
edge of the finger 34 when it instantaneously
moves to assume the position shown by the dot
and dash lines in Figure 9. During this move-
ment it pushes the spring arm 28 from the posi-
tion shown by the full:lines in Figure 9 to

shown by the dotted lines in Pigure 9
breaking the ‘circuit. The distance whlch

g

5

distance which the arm 33 would have

the downward direction or vertical ph.ne
the interval that its motion was arrested
restraint been present.

arm. 33 tends to move inwardly and upwardly -

from the position shown by the dot and dash lines
in Figure 9 to that shown by the full lines in the

75
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further to be noted that intermittent opening
and clozing of the circuit due to vibration during
the period when the switch elements are return-
mgtothelrnormnlorcloeedpoduomuenttrely
eliminated.

Referring more particularly to Figures 10 to 14
inclusive, the switch 41 consists of & base member
of conducting material having an arm 42 formed
on one of the ends thereof to which is attached
by means of the clamping piates 46 and 41 of
conducting material and the screws 48 a spring
arm 43 of conducting material, a thermal unit 44
of conducting material and an a heating
coll 4. The elements 42, 43, 48, 46, 41 and 48
are properly insulated from each other by suit-
able insulating material 49 wherever the same is
necessary as shown.

‘The spring arm 43 has & contact element "

stuchedtheretonwoneottheendlthmof_

which cooperates with a contact §f carried by a
hncketumutormedontheotbcrendofthe
member 42. The spring arm 43 has also attached

-thereto near the free end thereof a nodule or

bumper §3 of insulating material which cooper-
ateswlthantrmuofthethermalumt“in
the manner hereinafter to be more

described. The thermal element 44 consists of
a plece of thermal responsive material which had
been slotted and then bent to form the two arms
84 and §§ positioned substantially at right angles
to each other as shown in Pigure 14; The arm §§
kas a slot 58 formed therein near the free end
thereof. The arm ¥4 is so formed and positioned
with respect to the arm ¥5 that its free end §7
is normally received within the slot 88 of the
arm B§.

The thermal switch 41 functions as follows:

As long as the current in the motor circuit is
normal current will flow through the thermal
switch. (Current flows from the lead 88, to the
arm 43, thence through the contacts 58 and §i
to the bracket 52, thence to the member 42,
thence through the connectors 88, 68 to the
heating coil 48, thence out through the lead §1.)
It an overload current flows through the circuit

At will heat up the auxiliary coil 48 which in turn

will activate the thermal element 44 with the
result that the arm 5§ will move in the direction

conducting material and the heating coil 18. The
arm 12 carries the thermostatic element 13 while
theum"lupporhthereduentnrm"mdthe
stop element 78. The normal or switch cloged
position of the thermostatic elements 73 and 14
lsshmbytbemnuneslnmuru 15 and 16.

elements 18 and 14 will
movelnplanustﬂchtmlatomhothervhm
activated by a thermal change. The heating coil
78 is formed of material which will permit the
normal current for which the unit which is being
protected was designed to pass through but which

-wluhutupwhenanoverlbcdcunenthpruent.

The thermostatic switch 10
lows:—

As long as the current is normal the arm T8
and the thermal element 74 are in the position
shownbythemnnneslnl'lsureal.':md 168 with
the result that the circuit is closed. Current
ﬂowstromth'elenduneutothelrm'll.thenee

functions as fol-

through the contacts 82 and 81 respectively car-
14 respectively to the-

ried by the elements 18 and ‘
thermostatic element 14, thence through the
heating coil 78 and out through the lead 81. As
-oonumubnmmlcummtsppeanmtheune

18

40

- 43
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‘theeonubegmstoheatup “This activates the

thermostatic elements 13 and 14 with the result
that these elements tend to move from their re-

‘spective positions shown by the full lines in Fig-

ures 15 and 16 to their positions shown by the
dot and dash lines in the said figures. The ele-
ments 78 and T4 are so formed and positioned
relatively to each other that as the element 13
moves inwardly its edge 79 contacts with ‘the
edge 88 of the clement T4 with the result that
downward motion of the element 14 is halted un-
til the element 13 passes the edge 83 of the ele-
ment 74 when the element. T4 instantaneously
jumps to the positionr shown by the dot and dash
lines in Figure 15 thereby breaking the circuit.
Downward motion of the arm 75 beyond the posi-
tion shown by the dot and dash: lines in Figure
15 is prevented by the stop 16.. ‘As the coil 18
cools the elements 13 and 74 tend to:return to
their switch closed. or normal positions. The ele-
ments 13 and T4 are so formed and positioned,
however, that as the element 14 rises it contacts
the lower edge 85 of the element 13 with the re-
sult that the upward motion of the element 14
is restrained until the element 73 reaches the
edge 84 of the element T4 when the element 14
instantaneously rises to approximately the posi-
tion shown by the full lines in Figure 15 thereby
closing the circuit. (The distance which  the
element 74 instantaneously rises and falls is
equal to the distance which this element would
gradually rise or fall during the period when the
motion of this element upward or downward was
restrained.) ‘

‘The switch 88, shown in Flguros 17 to 19, con-
sists of a casing 81 which carries the two plers
9282 which support the thermostatic elements
93, 94, the contact elements 95, 98, 99 and 102,
and the heating coils 103-and 104. The heating
colls 103, 104 are designed to permit the pas-
sage of the normal current which the device it is
intended to protect requires and to heat up in the
event an abnormal current is present. The
thermostatic element 93 has a slot 105 formed
therein and has a finger 186 formed thereon
so as to overhang the said slot. 'The thermo-
static element 94 has attached to the upper sur-

face thereof the resilient contact. carrying arm -

87 to which are attached the cross bars {88 and
189. The cross bars 188 and 109 are of elec-
tricity conducting material- and are properly in-
sulated from the arm (07 in the manner. well
known in the art. The bar 108 has attached to

the lower surface thereof the contacts 86 and:

87 and the bar 109 has attached to its lower sur-
face the contacts 108 and 181. The thermostatic
element 84 has attached to the lower surface
thereof the hook 118 positioned so as to normal-
ly rest inside the slot 185 as shown by the full
lines in Figure 17. When viewed from the top
as in Pigure 18 the portion 111 of the hook (10
is as wide as the thermal element 94. .1t is to be
noted that the wide surfaces of the elements 83
and 84 are in planes at right angles to each other.
and that when these elements are activated by a

thermal change they move in. planes at rlght.

angles to each other. ‘

The switch 98 is.primarily designed for use
wlthapolyphasemotormtcanalsobeusedwith
a motor wired intercha.ngeably for either 110 or
220 volts. = :

The switch SI mnct.ions as follow5'

A. In use with a two (2) phase motor ]
We assume that the switch 98 has been de-

R 5
signed for use with a one-half horsepower, poly-
phase motor having two (2) phases. Then the
current which will normally fiow in each phase
is 2 amperes. The overload current is assumed
to be 4.5 amperes. The heating cofls in this case
will permit a current up to 4.5 amperes to pass
through without being affected but will heat up
in"the event the current exceeds 4.5 amperes.
The leads 112 and 113 are connected to one phase
winding and the leads 114 and (15 are connected
to ‘the other phase winding. ' When the ecircuit
is closed, that is under normal operating condi-
tions, the current flows as follows: In phase 1:
from the lead {12 through the contacts 85, 86 to
the bar 108, thence through the contacts 98, 97

to the heating coil 103 thence out through the

lead 113. In phase 2: from the lead 114 through
the contacts 99, (00 to the bar 109, thence
through the contacts 102, 101 to the heating coil
104 thence ouf.through the lead 115. As soon as
an overload current, that is, a current of 45
amperes or greater, appears in either phase the
coil (103 or 104 as the case may be) of the said
phase will heat up with the result that the ther-
mal elements 93 and 84 will be activated with the
result that the elements 93 and 94 will tend to

. assume the positions shown by the dot and dash

20

23

lines in Figures 17 and 18. The hook I8 and

the finger 106 are so formed and positioned rela-
tively to each other that as the arm 94 begins
to bend to assume the position shown by the dot
and dash lines in Figure 17 and the arm 93 be-
gins to bend to assume the position shown by the
dot and:dash lines in Figure 18, the element ({(
of the hook 110 is still below the lower surface
of the finger 106. This structure enables the
element (11 to enter the slot 185. As the arm 93
continues its movement to its ultimate position
shown by the dot and dash lines in Figure 18 the
upper surface of the element {11 engages the
lower surface of the finger 106 for a certain pre-

30

-t

40

determined period thereby preveriting the rise of

the element 94 during the said period. As soon
as the finger 106 reaches the outer edge of the
hook element {11 this restraint is released and
the -element 94 instantaneously rises from ap-
proximately its position shown by the full lines in
Figure 17 to that shown by the dot and dash

lines in the said figure, thereby breaking the cir-

cuit-in both phases. (It is to be noted that an
overload in either phase circuit will break the
circuit -of both phases.) - As the coil cools the
elements 93 and 94 will tend to return to their

switch closed positions. The finger 186 and the

hook 118 are so formed and positioned relatively
to each other that as the elements 93 and 34 be-
gin to return to their respective switch closed
positions the lower surface of the hook -element

1 11 remains above the upper surface of the finger .

106 until the said finger has assumed a position
beneath the said surface of the said element (1.
Thereafter the said lower surface of - the said

element [1f contacts the upper surface of. the:

finger 106 for a period terminating when the
finger 106 passes the inner edge of the said . ele-
ment {{1. During this period motion of the ele-
ment 94 in a downward direction is restrained

45

30

b5

and the switch remains open.. As soon as the -

ﬂnger 106 passes the inner edge of the element

{11 the element 94 drops.from approximately its
position shown by the dot and dash lines in Fig-.

‘ure 17 to that shown by the full lines in the said
figure thereby closing all circuits. (The distance
which the element 84 instantaneously rises or
falls when the restraint to its motion in either

70
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and results in the func-
manner hereinabove

3
¥
i
g 58
§

limited only by the prior art. :
- Having described my invention what I claim
48 new and useful is:—

close the said switch; a second arm of thermal
responsive material carried by the said base
member and positionéd for movement in a plane
dlsponed:tnnmsletothatinwhlchtheﬂrst
uldamdthermﬂruponsivembermmoves:
and cooperating means carried by each of the
said thermal respousive arms and positioned for

‘positioned for cooperative contact with the

the movement of the
sald ‘contact carrying thermal element for a
eertunpmdetermlnedpenoddnﬂncmhotnld
cycles.

3.Athamostaucmtchoondsttn;otsblu
member;twommounted!ormovunmtum
t.hemdbuememberoneotthenldmhdnz
msdeottherm;lmdnmﬁerm; an
trical contact element carried by each of
mdmmhotmdeonttctelmu

to close the said switch; a second arm
responsive material carried by the said

E

base
_bermdpodﬂonedtormmtmammnb-

stantially at right angles to that in
first said arm of thermal responsive
moves; a hook formed on one of said
ruponslvemtndnﬂncutormedontheothu
‘ofnldthermslresponnveum.thenldhook
mdﬂngerbeln:nopoduonedthstthennmwm
contact with the outer surface of the
certain predetermined period during
tcrmlmnngmﬂ:emovunentofone
contacts away from the other and
xm'neeotthehookdnrlncthecnle
in the movement of the said con
each other thereby permitting the
Mm-mmtammwamtwme
restraining the movement of the said
carrying thermal element for a certain

E

‘mined period during each of said cycles.

4. A thermostatic switch consisting of a
member; two arms mounted for movement upon
themdbuememberon'eotthenldlmbelnc
made of thermal responsive material; an elec-
trical contact element carried by each of the said
arms, each of said contact elements being posi-
tioned for cooperative contact with the other to
close the sald switch; & second arm of thermal
responsive material carried by the said base
member and positioned for movement in & plane
substanudlyuﬂchtlnslutothatlnvmthn
first sald arm of thermal responsive material

f

18

70

7




10

15

20

25

30

35

2,080,244

moves; a hook formed on one of said thermal
responsive arms and a finger formed on the other
of said thermal responsive arms, the said hook
and finger being so positioned that the finger will
contact with the inner surface of the hook for a
certain predetermined period during the cycle
terminating in the movement of one of the said
contacts away from the other and with the outer
surface of the hook during the cycle terminating
in the movement of the said contacts toward each
other thereby. permitting the movement of the
said non-contact carrying thermal element while
restraining the movement of the said contact
carrying thermal element for a certain predeter-
mined period during each of said cycles.

5. A thermostatic switch consisting of a base
member; two arms mounted for movement upon
the said base member one of the said arms being
made of thermal responsive material; an elec-
trical contact element carried by each of the said
arms and positioned for cooperative contact with
each other to close the said switch; a second arm
of thermal responsive material carried by the said
base member and positioned for movement in a
plane disposed at an angle to that in which the
first said thermal responsive arm moves; coop-
erating means carried by each of the said ther-
mal responsive arms for permitting the move-
ment of the sald noncontact carrying thermal
element while restraining the movement of the
said contact carrying thermal element for a cer-
tain predetermined period both during the cycle
terminating in the movement of one of the said
contacts away from the other and the cycle ter-
minating in the movement of one of said con-

" tacts towards the other; and a heating coll posi-

7

tioned for activating the said thermal responsive
elements, the said heating coil being formed of
material which will permit the ready flow of the
normal current which is intended to flow through
the device to be protected by the said thermo-
static switch but which will heat up upon the
presence of an overload current.

6. A thermostatic switch consisting of a base ‘

member; two arms mounted for movement upon
the said base member one of the sald arms being
made of thermal responsive material; an electri-
cal contact element carried by each of the said
arms and positioned for cooperative contact with
each other to close the said switch; a second arm
of thermal responsive material carried by the said
base member and positioned for movement in
planes disposed substantially at right angles to
each other; cooperating means carried by each
of the said thermal responsive arms for permit-
ting the movement of the said noncontact carry-
ing thermal element while restraining the move-
ment of the said contact carrying thermal ele-
ment for a certain predetermined period both
during the cycle terminating in the movement of
one of the said contacts away from the other and
the cycle terminating in the movement of one of
sald contacts towards the other; and a heating
coil positioned for activating the said thermal
responsive elements, the sald heating coil being
formed of material which will permit the ready
flow of the normal current which is intended to
flow through the device to be protected by the
said thermostatic switch but which will heat up
upon the presence of an overload current.
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