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3,238,331
CIRCUIT BREAKER AND CONTROL AMBIENT
TEMPERATURE COMPENSATOR INCLUDING
WEAKENING SLOT ADJUSTING MEANS
Malcelm T. Lybrook, Frankfori, Ind., assignor to P, R.
Maliory & Co., Inc., Indianapolis, Ind., a corporation
of Delaware
Filed Oct. 23, 1963, Ser. No. 318,258
13 Claims. (CIL 200—114)

This invention relates to electric controls and particu-
larly to fast break snap switches of the type usually found
in radio and television receivers in combination with vari-
able resistors, as well as other electrical apparatus. The
present invention is a modification of the device described
in application Serial No. 272,309, filed April 11, 1963,
entitled “Thermal Safe Power Switch for Controls.”

As pointed out in assignee’s application Serial No.
272,309, the use of fuses and other separate thermal safe
devices, some of which are independently mounted and
actuated, is presently known and the aforementioned ap-
lication provides a circuit breaker which tolerates limited
current fluctuations under ordinary circumstances while
the present improvement allows for ambient temperature
changes, keeping the circuit closed during temporary cur-
rent surges, the intensity of which would not be great
enough to cause damage to components or the appliance
itself,

Certain circuit breakers without ambient temperature
compensation inherently have several undesirable oper-
ating characteristics for example; any heat rise intro-
duced into the bi-metal strip invariably reduces contact
pressure, and at times to the point where premature con-
tact opening will occur; the slow displacement of the
contact element induces -contact welding or sticking and,
of course, the possibility of intermittent opening and
closing of the contacts is ever present.

The present invention precludes these possibilities by
means of a compensator which maintains contact pres-
sure up to the instant of opening. I have thus provided
a resettable circuit breaker having considerable ad-
vantage over the use of separate fuses and circuit break-
ers as safety devices for example, the natural reaction to
a cessation of power to any appliance is to turn the unit
off by means provided thereon whether it be a knob,
push button, lever, etc. The act of opening the switch
contacts in the present invention resets the circuit break-
er in preparation for a return to normal conditions.

It is therefore an object of the present invention to
provide an improved snap switch for operation under
fluctuating current conditions.

It is another object of the present invention to pro-
vide a new and novel snap switch having an integral
temperature responsive circuit breaker which will not
be falsely tripped or opened due to normal momentary
surges of current.

It is another object of the present invention to provide
a circuit breaker having a means for holding back the
opening action of the circuit breaker against a transient
harmless overload.

It is still another object of the present invention to
provide a combination snap switch and circnit breaker.

A further object of the present invention is to eliminate
the need for a separate fuse or circuit breaker in numer-
ous electrical appliances.

A further object of the present invention is to provide
a temperature responsive circuit breaker capable of being
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reset manually by normal manipulation of a control knob,

It is still a further object of the present invention to
provide a circuit breaker which can be adjusted to vari-
ous critical ranges of thermal response.

It is still another object of the present invention to
provide a compact power switch and circuit breaker com-
bination which is small in size and economical to manu-
facture.

Other objects will become apparent when the following
description is taken in conjunction with the drawings in
which:

FIG. 1 is a perspective view showing the general con-
figuration of the present invention as it cooperates with
a metal cup containing an insulative rotor movably car-
rying a floating contact ring and an actuating projection
for the present circuit breaker.

FIG. 2 is an exploded petspective view showing the
cooperative relationship of the component parts of the
present invention.

FIG. 3 is a top view of the switch-circuit breaker as-
sembly with the top of the upper chamber removed
showing the components in the operating, current-carry-
ing position.

FIG. 4 is the same as FIG. 3, except the bow spring,
conductive leaf and bimental contact spring are shown
as they would appear after a thermal overload had been
introduced placing the conductive leaf spring in a cocked
position for resetting.

FIGS. 5, 6, 7 and 8 represent typical applications for
the present invention such as a push-push switch; a vari-
able resistor in which the operating shaft moves both
radially, to regulate resistance, and axially to manipulate
the switch and circuit breaker; a conventional rotary
switch and a multi-plunger pushbutton switch.

Generally speaking, the basic unit consists of a housing
of insulative material adapted to be attached to a circular
Cup containing a movable rotor which carries a floating
ring type contact and an integral actuator for resetting a
bimetal circuit breaker assembled in a cavity in the in-
sulative housing. The switch proper is manipulated
manually from one position to another through an over-
center spring while the circuit breaker only responds to a
pre-determined thermal condition in one direction and is
manually reset in the other direction. The circuit breaker
is capable of withstanding normal ambient temperatures
as well as brief current surges without opening the con-
tacts or permitting contact pressure to diminish until just
prior to breaking. The housing provides a base for the
power switch contacts and a chamber on a different level
for the overload mechanism. An adjustment is also pro-
vided whereby the thermal resistance of the circuit
breaker can be increased or decreased depending on the
temperature operating range desired.

Referring initially to FIGS. 1 and 2, there is shown at
10 a generally circular housing made of insulating mold-
ing material carrying a plurality of wire connecting termi-
nals 11 and 12 securely fastened to a housing 10 by
rivets 13 and 14. Terminal 12 is an integral part of
contact frame 15 which serves as a carrier for circuit
breaker assembly 16 comprising a bow spring 17 and a
bimetal spring 19 welded to conductive leaf spring 18
as shown at 2. Tab 21 of spring 18 is welded to tab
22 of contact frame 15. The assembly consisting of bow
spring 17, conductive leaf spring 18, bimetal contact

5 spring 19 and contact frame 15, is inserted into cavity

23 of housing 16 and secured thereto by rivet 14. An
actuating tab 24 projects through aperture 25 of contact
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frame 15 and is actuated into reset position by rotor pro-
jection 26, shown in FIG. 1. As described in application
Serial No. 272,309, a three point contact is necessary fo
complete an active circuit. Therefore, when terminal 11
and contact 27 are assembled to housing 10 by rivets 13
and 28, a nest is formed to receive contact ring 28 shown
in FIG. 1. A three point contact between terminal 11,
terminal 12 and contact 27, completes the circuit with
two terminations. A weakening slot 3¢ is provided in
contact frame 15 in order that the bow spring pivot arm
31 may be adjusted to increase or decrease the mechanical
stress of the bimetal leaf thereby changing the range of
currents to be tolerated by the circuit breaker.

Contact frame 15 is prevented from rotating around
rivet 14 when aperture 32 is assembled over projection 33
extending above the surface 34 of housing 10.

As can be more clearly seen in FIG. 3 (normal “on”
position), a live circuit is formed through contact frame
15 and integral terminal 12, contact ring 29, terminal 11
and contact 27. When an overload current is introduced,
circuit breaker assembly 16 snaps into open position as
shown by solid lines in FIG. 4, thereby isolating terminal
11, contact ring 29 and contact 27 for which there is no
wire connection. When the appliance is turned off, as in-
dicated by the arrow in FIG. 4, contact ring 29 opens the
connection between contact 27 and terminal 11, cutting
off the power supply and at the same time resetting the
circuit breaker in preparation for a return to normal con-
ditions when reverse manipulation of the switch shaft to
the “on” position places the rotor projection back to the
position shown in FIG. 3. Until a subsequent overload is
again encountered the projection is ineffective in both
positions.

While T have described a single embodiment of the
present invention, it is to be understood that modifiica-
tions may be made without departing from the spirit
thereof. I claim as my invention: :

1. In a combination an electric switch and overload
mechanism adjustable so as to tespond to a particular
overload current of a plurality of overload currents com-
prising: a housing carrying a plurality of terminals; a
first level formed within said housing; a means carrying a
contact ring and mounted within said first level, said
rotor means for actuating said ring from a disengaged
position to an engaged position with said terminals so as
to allow current to pass therethrough; and a second level
formed in said housing, said second level including an
adjustable contact frame means containing 2 weakening
slot for mounting an overcenter snap action circuit
breaker means, the position of said adjustable contact
frame determinative of said overload current of said
range of overload currents, said circuit breaker means in-
cluding a contact carrying bimetal spring means having a
contact carrying end normally biased into engagement
with one of said terminals, said contact remaining in en-
gagement with said one terminal as an initial flow of said
overload current flows therethrough, continued flow of
said overload current displacing said circuit breaker
means so as to store energy therein, said circuit breaker
means releasing said stored energy after said overcenter
condition is exceeded thereby displacing said contact of
said bimetal spring from said engaged position with said
one terminal with a snap action motion.

" 2. In combination an electric switch and overload
mechanism responsive to an overload current of a range
of overload currents comprising: a housing carrying a
plurality of terminals; a first level formed within said
housing; a means carrying a contact ring and mounted
within said first level, said means for actuating said ring
from a disengaged position to an engaged position with
said terminals so as to allow current to pass therethrough;
a second level formed in said housing, said second level
including an adjustable contact frame means containing
a weakening slot for pivotally mounting an overcenter
snap action circuit breaker means, the position of said
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adjustable contact frame determinative of said overload
current of said range of overload currents, said circuit
breaker means including a contact carrying bimetal spring
means having a contact carrying end normally biased into
engagement with one of said terminals, said contact re-
maining in engagement with said one terminal as an ini-
tial flow of said overload current flows therethrough,
continued flow of said overload current displacing said
circnit breaker means so as to store energy therein, said
circuit breaker means releasing said stored energy after
said overcenter condition is exceeded thereby displacing
said contact of said bimetal spring from said engaged posi-
tion with said one terminal with a snap action motion;
and means for resetting said circuit breaker means, said
circuit breaker means resettable only when said ring is
disengaged from said terminals.

3. In combination an electric switch and overload
mechanism adjustable so as to respond to a particular
overload current of a plurality of overload currents com-
prising: a housing carrying a plurality of terminals; a
first level formed within said housing; a means carrying a
contact ring and mounted within said first level, said
means for actuating said ring from a disengaged position
to an engaged position with said terminals so as to allow
current to pass therethrough; a second level formed in
said housing, said second level including an adjustable
contact frame means for pivotally mounting an overcen-
ter snap action circuit breaker means, said adjustable con-
tact frame including a slot whose width is determinative
of said overload current of said plurality of overload cur-
rents, said circuit breaker means including a contact
carrying bimetal spring means having a contact carrying
end normally biased into engagement with one of said
terminals, said contact remaining in engagement with
said one terminal as an initial flow of said overload cur-
rent flows therethrough, continued flow of said overload
current displacing said circuit breaker means so as to
store energy therein, said circuit breaker means releasing
said stored energy after said overcenter condition is ex-
ceeded thereby displacing said contact of said bimetal
spring from said engaged position with said one terminal
with a snap action motion; and means for resetting said
circuit breaker means, said circuit breaker means reset-
table only when said ring is disengaged from said ter-
minals.

4. Tn combination an electric switch and overload
mechanism responsive to an overload current of a range
of overload currents comprising: a housing carrying a
plurality of terminals; a first level formed within said
housing; a means carrying a contact ring and mounted
within said first level, said rotor means for actuating said
ring from a disengaged position to an engaged position
with said terminals so as to allow current to pass there-
through; a second level formed in said housing, said sec-
ond level including an adjustable contact frame means for
pivotally mounting an overcenter snap action circuit
breaker means, said adjustable contact frame including
a slot whose width is determinative of the longitudinal
compression under which said circuit breaker means is
mounted, said circuit breaker means including a contact
carrying bimetal spring means having a contact carrying
end normally biased into engagement with one of said
terminals, said contact remaining in engagement with said
one terminal as an initial overload current flows there-
Fhrough, continued flow of said overload current displac-
ing said circuit breaker means so as to store energy there-
in, said circuit breaker means releasing said stored energy
after said overcenter condition is exceeded thereby dis-
placing said contact of said bimetal spring from said en-
gaged position with said one terminal with a snap action
motion; and means for resetting said circuit breaker
means, said circuit breaker means resettable only when
said ring is disengaged from said terminals.

5. In combination an electric switch and overload

“mechanism adjustable so as to respond to a particular
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overload current of a plurality of overload currents com-
prising: a housing having a base, said base carrying a
plurality of terminals; a first level formed within said
housing by said base; a rotor means carrying a floating
contact ring and mounted within said first level, said rotor
means for actuating said ring from a disengaged position
to an engaged position with said terminals so as to allow
current to pass therethrough; a second level formed in
said base, said second level including an adjustable con-
tact frame means for pivotally mounting an overcenter
snap action circuit breaker means, said adjustable contact
frame including a slot whose width is determinative of
the longitudinal compression under which said circuit
breaker means is mounted, said circuit breaker means in-
cluding a contact carrying bimetal spring means having a
free contact carrying end normally biased into engage-
ment with one of said terminals, said contact remaining
in engagement with said one terminal as an initial over-
load current flows therethrough, continued flow of said
overload current displacing said circuit breaker means so
as to store energy therein, said circuit breaker means re-
leasing said stored energy after said overcenter condition
is exceeded thereby displacing said contact of said bimetal
spring from said engaged position with said one terminal
with a spap action motion; and means for resetting said
circuit breaker means, said circuit breaker means reset-
table only when said ring is disengaged from said ter-
minals,

6. In combination an electric switch and overload
mechanism adjustable so as to respond to a particular
overload current of a plurality of overload currents com-
prising: a housing having a base, said base carrying a plu-
rality of terminals; a first level formed within said housing
by said base; a rotor means carrying a floating contact ring
and mounted within said first level, said rotor means for
actuating said ring from a disengaged position to an en-
gaged position with said terminals so as to allow current
to pass therethrough; a second level formed in said base,
said second level including an adjustable contact frame
means for pivotally mounting an overcenter snap action
circuit breaker means, said adjustable contact frame in-
cluding a slot whose width is determinative of the longi-
tudinal compression under which said circuit breaker
means is mounted, said circunit breaker means inciuding a
contact carrying bimetal spring means having a free con-
tact carrying end normally biased into engagement with
one of said terminals, said contact remaining in engage-
ment with said one terminal as an initial flow of said
overload current flows therethrough, continued flow of
said overload current displacing said circuit breaker means
80 as to store energy therein, and increasing the contact
pressure exerted by said contact carrying bimetal spring
against said one terminal, said circuit breaker means re-
leasing said stored energy after said overcenter condition
is exceeded thereby displacing said contact of said bi-
metal spring from said engaged position with said one
terminal with a snap action motion; and means for re-
setting said circuit breaker means, said circuit breaker
means resettable only when said ring is disengaged from
said terminals.

7. In combination an electric switch and overload
mechanism comprising: a housing carrying a plurality of
terminals; a first level formed within said housing; means
carrying a contact ring and mounted within said first
level, said rotor means for actuating said ring from a
disengaged position to an engaged position with said ter-
minals so as to allow current to pass therethrough; and
a second level formed in said housing, said second level
including an adjustable means containing a weakening
slot for mounting an overcenter snap action circuit breaker
means, said circuit breaker means including a leaf spring
means having an end coupled to said mounting means,
a contact carrying bimetal spring means having one end
coupled to said leaf spring, said bimetal spring extending
angularly with respect to said leaf spring to normally
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bias said contact into engagement with one of said ter-
minals, a bowed spring having one extremity coupled
to the other end of said leaf spring and said other ex-
tremity of said bowed spring coupled to said mounting
means, said contact of said bimetal spring remaining in
engagement with said one terminal as in initial overload
current flows therethrough, continued flow of said over-
load current straightening said bimetal spring thereby dis-
placing said leaf spring and said bowed spring so as to store
energy in said bowed spring, said bowed spring releasing
said stored energy after said overcenter condition is ex-
ceeded so as to displace said contact of said bimetal spring
from said engaged position with said one terminal with a
snap action motion.

8. In combination an electric switch and overload
mechanism adjustable so as to respond to a particular
overload current of a plurality of overload currents com-
prising: a housing carrying a plurality of terminals; a
first level formed within said housing, a means carrying
a contact ring and mounted within said first level, said
rotor means for actuating said ring from a disengaged
position to an engaged position with said terminals so
as to allow current to pass therethrough; and a second
!evel formed in said housing, said second level includ-
Ing an adjustable contact frame means containing a
weakening slot for mounting an overcenter snap action
circuit breaker means, the position of said adjustable con-
tact frame determinative of said overload current of
said range of overload currents, said circuit breaker means
including a leaf spring means having an end coupled to
said mounting means, a contact carrying bimetal spring
ineans having one end coupled to said leaf spring, said
bimetal spring extending angularly with respect to said
leaf spring to normally bias said contact into engagement
with one of said terminals, a bowed spring having one
extremity coupled to the other end of said leaf spring
and s_aid other extremity of said bowed spring coupled
to said mounting means, said contact of said bimetal
Spring remaining in engagement with said one terminal
as an initial overload current flows therethrough, con-
tlpued flow of said overload current straightening said
bimetal spring thereby displacing said leaf spring and
Ksaiq bowed spring so as to store energy in said bowed
spring, said bowed spring releasing said stored energy
after said overcenter condition is exceeded so as to dis-
place said contact of said bimetal spring from said engaged
position with said one terminal with a snap action motion.

9. In combination an electric switch and overload
mechanism responsive to an overload current of a range
of overload currents comprising: a housing carrying a
plura}ity of terminals; a first level formed within said
housing; a means carrying a contact ring and mounted
with said first level, said means for actuating said ring
from a disengaged position to an engaged position with
said terminals so as to allow current to pass therethrough;
a second level formed in said housing, said second level
including an adjustable contact frame means containing
a weakening slot for pivotally mounting an overcenter snap
action circuit breaker means, the position of said adjust-
able contact frame determinative of said overload cur-
rent of said range of overload currents, said circuit
breaker means including a leaf spring means having an
end coupled to said mounting means, a contact carrying
bimetal spring means having one end coupled to said
leaf spring, said bimetal spring extending angularly with
respect to said leaf spring to normally bias said contact
into engagement with one of said terminals, a bowed
spring having one extremity pivotally coupled to the
other end of said leaf spring and said other extremity of
said bowed spring pivotally coupled to said mounting
means, said contact of said bimetal spring remeaining in
engagement with said one terminal as an initial flow of
said overload current flows therethrough, continued flow
of said overload current straightening said bimetal spring
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thereby displacing said leaf spring and said bowed spring
so as to store energy in said bowed spring, said bowed
spring releasing said stored energy after said overcenter
condition is exceeded so as to displace said contact of
said bimetal spring from said engaged position with said
one terminal with a snap action motion; and means for
resetting said circuit breaker means, said circuit breaker
means resettable only when said ring is disengaged from
said terminals.

10. In combination an electric switch and overload
mechanism adjustable so as to respond to a particular
overload current of a plurality of overload currents com-
prising: a housing carrying a plurality of terminals; a
first level formed within said housing; a means carrying
a contact ring and mounted within said first level, said
means for actuating said ring from a disengaged position
to an engaged position with said terminals so as to ailow
current to pass therethrough; a second level formed in
said housing, said second level including an adjustable
contact frame means for pivotally mounting an over-
center snap action circuit breaker means, said adjustable
contact frame including a slot whose width is determina-
tive of said overload current of said plurality of overload
currents, said circuit breaker means including a leaf
spring means having an end coupled to said mounting
means, a contact carrying bimetal spring means having
one end coupled to said leaf spring, said bimetal spring
extending angularly with respect to said leaf spring to
normally bias said contact into engagement with one of
said terminals, a bowed spring having one extremity
pivotally coupled to the other end of said leaf spring and
said other extremity of said bowed spring pivotally
coupled to said mounting nieans, said contact of said bi-
metal spring remaining in engagement with said one
terminal as an initial flow of said overload current flows
therethrough, continued flow. of said overload current
straightening said bimetal spring thereby displacing said
leaf spring and said bowed spring so as to store emergy
in said bowed spring, said bowed spring releasing said
stored energy after said overcenter condition is exceeded
so as to displace said contact of said bimetal spring from
said engaged position with said one terminal with a snap
action motion; and means for resetting said circuit break-
er means, said circuit breaker means resettable only when
said ring is disengaged from said terminals.

11. In combination an electric switch and overload
responsive to an overload current of a range of overload
currents mechanism comprising: a housing carrying car-
rying a plurality of terminals; a first level formed within
said housing; a means carrying a contact ring and mounted
within said first level, said rotor means for actuating said
ring from a disengaged position to an engaged position
with said terminals so as to allow current to pass there-
through; a second level formed in said housing, said sec-

_ond level including an adjustable contact frame means
for pivotally mounting an overcenter snap action circuit
breaker means, said adjustable contact frame including a
slot whose width is determinative of the longitudinal com-
pression under which said circuit breaker means is
mounted, said circuit breaker means including a leaf
spring means having an end coupled to said mounting
means, a contact carrying bimetal spring means having
one end coupled to said leaf spring, said bimetal spring
extending angularly with respect to said leaf spring to
normally bias said contact into engagement with one of
said terminals, a bowed spring having one extremity
pivotally coupled to the other end of said leaf spring and
said other extremity of said bowed spring pivotally cou-
pled to said mounting means, said contact of said bi-
metal spring remaining in engagement with said one termi-
nal as an initial overload current flows therethrough, con-
tinued flow of said overload current straightening said
bimetal spring thereby displacing said leaf spring and said
bowed spring so as to store energy in said bowed spring,
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said bowed spring releasing said stored energy after said
overcenter condition is exceeded so as to displace said
contact of said bimetal spring from said engaged position
with said one terminal with a snap action motion; and
means for resetting said circuit breaker means, said cir-
cuit breaker means resettable only when said ring is dis-
engaged from said terminals.

12. In combination an electric switch and overload
mechanism adjustable so as to respond to a particular
overload current of a plurality of overload currents com-
prising: a housing having a base, said base carrying a plu-
rality of terminals; a first level formed within said hous-
ing by said base; a rotor means carrying a floating con-
tact ring and mounted within said first level, said rotor
means for actuating said ring from a disengaged position
to an engaged position with said terminals so as to allow
current to pass therethrough; a second level formed in
said base, said level including an adjustable contact frame
means for pivotally mounting an overcenter snap action
circuit breaker means, said adjustable contact frame in-
cluding a slot, whose width is determinative of the longi-
tudinal compression under which said circuit breaker
means is mounted, said circuit breaker means including
a leaf spring means having an end coupled to said mount-
ing means, a contact carrying bimetal spring means hav-
ing one end coupled to said leaf spring, said bimetal
spring extending angularly with respect to said leaf spring
to normally bias said contact into engagement with one
of said terminals, a bowed spring having one extremity
pivotally coupled to the other end of said leaf spring and
said other extremity of said bowed spring pivotally
coupled to said mounting means, said contact of said
bimetal spring remaining in engagement with said one
terminal as an initial overload current flows there-
through, continued flow of said overload current straight-
ening said bimetal spring thereby displacing said leaf
spring and said bowed spring so as to store energy in
said bowed spring, said bowed spring releasing said
stored energy after said overcenter condition is exceeded
so as to displace said contact of said bimetal spring from
said engaged position with said one terminal with a snap
action motion; and means for resetting said circuit break-
er means, said circuit breaker means resettable only when
said ring is disengaged from said terminals.

13. In combination an electric switch and overload
mechanism adjustable so as to respond ito a particular
overload current of a plurality of overload currents com-
prising: a housing having a base, said base carrying a plu-
rality of terminals; a first level formed within said hous-
ing by said base; a rotor means carrying a floating con-
tact ring and mounted within said first level, said rotor
means for actuating said ring from a disengaged position
to an engaged position with said terminals so as to allow
current to pass therethrough; a second level formed in
said base, said second level including an adjustable con-
tact frame means for pivotally mounting an overcenter
snap action circuit breaker means, said adjustable contact
frame including a slot whose width is determinative of
the longitudinal compression under which said circuit
breaker means is mounted, said circuit breaker means in-
cluding a leaf spring means having an end coupled to said
mounting means, a contact carrying bimetal spring meas
having one end coupled to said leaf spring, said bimetal
spring extending angularly with respect to said leaf spring
to normally bias said contact into engagement with one
of said terminals, a bowed spring having one extremity
pivotaily coupled to the other end of said leaf spring and
said other extremity of said bowed spring pivotally cou-
pled to said mounting means, said contact of said bimetal
spring remaining in engagement with said one terminal
as a initial flow of said overioad current flows there-
through, continued flow of said overload current straight-
ening said bimetal spring thereby displacing said leaf
spring and said bowed spring so as to siore energy in said
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bowed spring and increasing the contact pressure exerted
by said contact carrying bimetal spring against said one
terminal, said bowed spring releasing said stored energy
after said overcenter condition is exceeded so as to dis-
place said contact of said bimetal spring from said en-
gaged position with said one terminal with a snap ac-
tion motion; and means for resetting said circuit breaker
means, said circuit breaker means resettable only when
said ring is disengaged from said terminals.
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