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5 Claims. 

This invention relates to thermally controlled 
switches, and is particularly applicable to 
switches for starting alternating current motors 
and for also protecting the same against Over 
loads. 
An object of the invention is to provide an im 

proved device for controlling single phase alter 
nating current motors of the type having a main 
energizing winding requiring continuous ener 
gization and an auxiliary winding which requires 
temporary energization for starting. 
Another object is to provide a thermally con 

trolled switch for motors of the aforesaid char 
acter which insures temporary energization of 
the starting winding upon establishment of power 
connections for the notor and which also pro 
vides for interruption of power connections for 
the motor upon given overload current conditions 
in the motor circuit. 

Warious other objects and advantages of the 
invention will hereinafter appear. 
The accompanying drawing illustrates an em 

bodiment of the invention which will now be de 
scribed, it being understood that the embodiment 
illustrated is susceptible of modification without 
departing from the spirit and scope of the ap 
pended claims. 

In the drawing, 
Figure 1 is a front elevational view of a control 

device embodying the invention; 
Figs. 2 and 3 are sectional views on lines 2-2 

and 3-3, respectively, of Fig. 1; 
Fig. 4 is a diagrammatic view illustrating the 

circuit connections for the device shown in Fig. 
1, and 

Fig. 5 is a diagrammatic view illustrating a 
modified form of control. 

Referring to Fig. 1, the same illustrates two 
control switches and 2 mounted within a box 
shaped enclosing casing formed of insulating 
material. The switches and 2 are provided with 
thermally responsive operating elements 4 and 
5, respectively, both of which are under the con 
trol of an electric heater 6. 
Each of the control switches and 2 is pro 

vided with a pair of U-shaped levers 7 and 8 
arranged in opposed relation upon opposite sides 
of a supporting bracket 9 fixed within casing 3 
by a screw 0. The side arms of the levers T. 
and 8 are provided with knife edge portions which 
pivotally engage within V-shaped recesses in 
their associated brackets 9 and the lever 7 of 
switch is arranged above its associated bracket 
and cooperates with a stationary contact flo 
cated to the right thereof, while the lever of 

ends secured to terminal devices 4 and 

(C. 172-279) 
switch 2 is arranged below its associated bracket 
and cooperates with a stationary contact 2 lo 
cated to the left thereof. The free ends of the 
levers 7 and 8 of each switch are connected by a 
tension spring 3 and each of the levers has 
a contact tip 7b secured thereto for engaging its 
associated stationary contact, while each of the 
levers 8 has its free end operatively connected to 
the thermally responsive operating element of its 
asSuciated switch. 
The electric heater 6 comprises a vertically 

arranged coil of resistance wire located between 
the switches and 2 and having its opposite 

s 
mounted within casing 3. Each of the thermally 
responsive elements 4 and 5 comprises an elon 
gated bi-metallic Strip, and said elements are 
arranged upon opposite sides of the heater 
and adjacent thereto. Operating element has 
its upper end secured to a terminal member fi 
fixed within casing 3 and operating element 5 
has its lower end Secured to a terminal member 

fixed within said casing. Each of the operat 
ing elements 4 and 5 has an insulating plate f 
secured to the free end thereof by a rivet 9 and 
said plates are recessed as shown at 20 (Fig. 2) 
to receive the free end of their associated evers 
8. Operating element 4 also has an auxiliary 
heater 2 associated therewith comprising an in 
sulated resistance wire wound around said ele 
ment and having its lower end electrically con 
nected to said element and its upper end elec 
trically connected to the terminal device 4. 
Terminal member 6 is electrically connected to 
the lever 7 of switch by a flexible lead 22 and 
terminal device 5 is electrically connected to 
the lever 7 of switch 2 by a flexible lead 28. 
The aforedescribed control device may be con 

nected as shown in Fig. 4 to control a single phase 
alternating current motor M having a line switch 
25 associated therewith for connecting the same 
to a supply circuit indicated by lines L.-L. The 
motor shown is of the split phase capacitor type 
and includes a rotor 26, a main winding 27 and 
an auxiliary starting winding 28 which is con 
nected in series with a condenser 29. The 
switches and 2 are normally in closed position 
as illustrated in the drawing and upon closure of 
switch 25 circuit is established from line L1 
through starting winding 28 and condenser 29 to 
stationary contact of switch f, through lever 
and flexible lead 22 of said switch to terminal 

member 6, through operating element 4 and 
auxiliary heater 2 to terminal device 4, through 
heater 6 to terminal device S, through flexible 
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lead 23 and lever of switch 2 to stationary con 
tact 2, and thence to line LP. Also upon closure 
Of the SWitch 25 circuit is established from aire 
I through Winding 2 to terninal device (S, 
thirough heater 6 to terminal device G5, through 
flexible lead 23 and lever 7 of switch 2 to sta 
tionary contact 2 and thence to line S2. Upon 
establishment of the afoedescribed connections 
Ino&Os' A starts under the action of its Windings 
27 &nd 23 and the operating elements (3 and 3 
of the SWitches and 2 are both responsive to 
heat generated by the heater G while the operet 
ing element 4 of Switch is also responsive to 
heat generated by the auxiliary heater 26. The 
auxiliary heater 2 provides for rapid heating of 
the operating element 4 and after a predeter 
Trained interval said operating eleganent responds 
to move its associated lever 8 and spring 3 to 
Wards the left into a position wherein the axis 
of said spring is located to the left of the pivot 
of lever of Switch . The lever of Switch G 
then moves with a snap action out of engage 
ment with its associated stationary contact i? to 
interrupt the aforedescribed energizing circuit 
for starting winding 28. The auxiliary neater 
2 is deemergized upon opening of switch but 
the heater 6 then acts to maintain operating ele 
ment 4 sufficiently heated to maintain switch 
in Open position. 

Switch 2 remains in closed position under nor 
mal current conditions in the motpr circuit. 
However, upon predetermined overload conditions 
in the motor circuit operating element 5 responds 
under the action of heater 6 to move its associ 
ated lever 8 and spring 3 towards the right into 
a position wherein the axis of said spring is 
located to the right of the pivot of lever 7 of 
Switch 2. The lever 7 of switch 2 then moves 
with a Snap action out of engagement with its 
aSSOciated Stationary contact 2 to effect inter 
ruption of the motor circuit. 
Upon interruption of the motor circuit heater 6 

is deenergized and as is apparent the operating 
elementS 4 and 5 will then cool and return to 
normal position to effect reclosure of switches 
and 2 with a snap action. However, switches 
and 2 are adjusted so that the operating element 
5 requires a greater degree of cooling to effect 
reclosure of its associated switch than does the 
operating element 4. Energization of the start 
ing winding 28 is thus insured upon restarting 
of the motor after an overload. 

In connection with the foregoing it should be 
noted that the operating elements 4 and 5 are 
elongated to render the same relatively resilient. 
Each of Said elements is therefore adapted to flex 
until Sufficient energy is stored therein to move 
the lever 8 of its associated switch out of extreme 
positions. The levers 8 of switches i and 2 are 
thus quickly moved between opposite extreme 
positions under the action of their associated 
operating elements to render said switches ex 
ceedingly quick acting and positive in operation. 
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If desired, the auxiliary heater 2 may be omit 
ted as shown in Fig. 5 and the flexible lead 22 
associated with lever 7 of switch is then directly 
connected to the terminal device 4. Elimina 
tion of the auxiliary heater element 2 tends to 
prolong the starting period since switch f is then 
dependent for response, upon the heat generated 
in heater 6. The Operation of the control device 
shown in Fig. 5 is otherwise similar to that shown 
in Fig. 4. 

Each of the switches f and 2 has an eccentric 
cam 30 associated therewith which is rotatably 

2,258,333 
35.038ted upon a pin 3 fixed within enclosing 
Casing 3. Dine can associated with Switch 
is 35.5ged to Ethe left of operating element, 4 and 
Gengages the S3E10 2-djacent, the pei end thereof 
Wille the carn 3 associated with Switch. 2 is ar 
iranged to the right of operating element 5 and 
engages tae Sarae adjacent the lowe end thereof. 
AS is ap22.3"ent, the Enormal positio2ns of the oper 
3rag eleRaes G and 3 can he varied toy &djust 
Ele. Of the cars 3 to effect, Waiation. Of the 
te:Xperature Values a which he SWicies G and 2 
2e Roved into open position. Tact of the evers 
of Switches G and 2 also inas a stop 32 associated 
herewith for limiting opening movement, there 
of. The stops 32 are adjustably mounted upon 

. Casing 3 and as is apparent adjustinent of said 
Stops provides for Variation of the temperature 
Values at which the Switches and 2 are adapted 
to move into closed position. 
The enclosing casing 3 has an extension on one 

Side thereof which is formed to provide a termi 
nal compartment 33 having wiring openings 34 
in one side thereof. The terminal compartment 
33 has binding posts 35, 36 and 37 mounted there 
in, and the binding posts 35 and 36 are connected 
to contacts f and 2, respectively, by connecter 
strips 38 and 39 and the binding post 3 is con 
nected to terminal 4 by a connecter strip 40. 
Also the enclosing casing 3 is provided with a 
cover 4 which is secured thereto by Screws 42. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. The combination with an alternating cur 

rent motor having main and auxiliary energizing 
windings, of a pair of normally closed switches, 
One for controlling power connections for said 
motor and the other for establishing an energiz 
ing circuit for said auxiliary winding through 
the medium of said former Switch, an operating 
thermiostat associated with each of Said Switches, 
a main electric heater traversed by the current 
supplied to said motor and arranged in heat 
transferring relation to said thermostats and an 
auxiliary electric heater traversed by the cur 
rent supplied to said auxiliary winding and ar 
ranged in heat transferring relation to the op 
erating thermostat of said second mentioned 
Switch. 

2. The combination with an electric motor hav 
ing a starting winding and a running winding, of 
a pair of normally closed snap Switches, one for 
controlling power connections for said motor and 
the other for establishing an energizing circuit 
for said starting winding through the medium of 
said former switch, a single electric heater Con 
nected in the energizing circuit of Said motor, a 
pair of bi-metal operating elements each sub 
jected to control by said heater, one of Said bi 
metal operating elements being responsive under 
the action of said heater to open said second 
mentioned switch after a predetermined inter 
val upon establishment of power connections for 
said motor, and the other of Said bi-metal ele 
ments being responsive under the action of said 
heater to open said first mentioned switch upon 
a predetermined overload on said motor, and 
means for adjusting said bi-metal elements with 
respect to said heater to separately vary the Con 
ditions under which said switches are opened 
under the action of Said heater. 

3. The combination with an electric motor hav 
ing a starting winding and a running winding, of 
a pair of normally closed switches each having a 
snap operating mechanism asso ciated therewith 
including an over-center spring, one of Said 
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2,158,288 
switches being arranged to establish power con 
nections for said motor, and the other being 
arranged to establish an energizing circuit for said 
starting winding through the medium of said 
former switch, an elongated bi-metal operating 
element associated with each of said switches, 
each of said bi-metal elements having one end 
fixed and its opposite end operatively connected 
to the over-center spring of its associated Switch, 
and a single electric heater connected in the en 
ergizing circuit of said motor and associated with 
said bi-metal elements to effect opening of said 
first mentioned switch after a given interval 
upon establishment of power connections for 
said motor and opening of said second mentioned 
switch upon a predetermined overload condition 
in the motor circuit. 

4. The combination with an electric motor hav 
ing a starting winding and a running winding, 
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of a pair of normally closed switches each having 
a snap operating mechanism associated there 
with including an over-center spring, one of said 
switches being arranged to establish power con 
nections for said motor, and the other being 
arranged to establish an energizing circuit for 
said starting winding through the medium of Said 
former switch, an elongated bi-metal operating 
element associated with each of Said switches, 
each of said bi-metal elements having one end 
fixed and its opposite end operatively connected 
to the over-center spring of its associated switch, 
and a single electric heater connected in the en 
ergizing circuit of said motor and associated 
with said bi-metal elements to effect opening of 
said first mentioned switch after a given inter 

3 
val upon establishment of power connections for 
said motor and opening of said second mentioned 
switch upon a predetermined overload condition 
in the motor circuit, said bi-metal elements act 
ing upon interruption of power connections to 
reclose their associated Switches and to insure 
reclosure of said second mentioned switch prior 
to reclosure of said first mentioned switch. 

5. The combination with an electric motor hav 
ing a starting winding and a running winding, 
of a pair of normally closed switches each having 
a snap operating mechanism associated there 
with including an over-center spring, one of said 
switches being arranged to control power con 
nections for said motor, and the other being ar 
ranged to establish an energizing circuit for said 
starting winding through the medium of said 
former switch, a bi-metal operating element asso 
ciated with each of said Switches, each of said 
bi-metal elements having one end fixed and its 
opposite end operatively connected to the over 
center spring of its associated switch, and a 
single electric heater connected in the energizing 
circuit of said motor and associated with said bi 
metal elements to effect opening of said first 
mentioned Switch after a given interval upon es 
tablishment of power connections for said motor 
and opening of said second mentioned switch 
upon a predetermined overload condition in the 
motor circuit, each of said bi-metal elements be 
ing adjustable with respect to said heater to vary 
the conditions under which said switches are 
opened under the action of said heater. 
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