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Application filed November 17, 1922, serial No. 601,653. 

This invention relates to improvements in 
controlling mechanism and more particu 
larly to electric circuit making and break 
ing mechanism especially adapted to be op 
erated and controlled by thermostatic means, 
whereby electrical heating means for a 
chamber or a controller for such heating 
means shall be accurately controlled in ac 
cordance with slight temperature changes in 
such chamber and thus accurately maintain 
a substantially constant temperature in Said 
chamber. - One object of my present invention is to 
provide simple, accurate and efficient mech 
anism which shall be operable by thermo 
static devices, for controlling the electric cir 
cuit for a heater or the circuit of a con 
troller for such heater, and thus insure the 
maintenance of a substantially constant tem 
perature in a chamber with which said 
E. may be employed. - 
A further object is to próvide, in a sim 

ple and efficient structure, circuit controlling 
mechanism including a magnet cooperable 
with a movable member of such mechanism 
to insure quick opening and closing of an 
electric circuit when said movable member 
is operated by means independently of said 
magnet, and to so construct such circuit con 
trolling mechanism, that the armature of 
said magnet shall be so constructed and ar 
ranged that its motion toward the magnet 
shall compress or flex a spring in opposition 
to the motion imparted to the armature by 
the magnet, so that a stop shall be provided 
which will definitely or positively limit the 
motion of the armature toward the magnet; 
and so that a follow-up spring action for 
one of the contacts shall be so provided that 
as the armature moves away from the mag 
net, such follow-up spring action will serve 
to keep the contacts together until the arma 
ture becomes sufficiently removed from the 
field of influence of the magnet. 
With these and other objects in view, the 

invention consists in certain novel features 
of construction and combinations of parts 
as hereinafter set forth and pointed out in 
the claims, 

In the accompanying drawings; 
Figure 1 is a view partly in elevation and 

partly in section showing an embodiment of 
my invention; 

Figure 2 is an end view, and 
Figure 3 is a plan view. 

In the embodiment of my invention illus 
trated in the drawings, I have shown a base 
block or plate 1, to the under side of which, 
the upper edges of metal bellows 2 and 3 
are permanently secured by welding, braz 
ing, soldering or in any other manner to 
effect an air tight connection. The bellows 
3 is appreciably smaller in diameter than 
the bellows 2 and is located within the lat 
ter so that a chamber 4 is formed to contain 
an expansible liquid-such as benzine, for 
example. A cylinder 5 of thin metal and 
open at its lower end is disposed between 
the two bellows to prevent possible inter 
locking of the folds of said bellows. The base 
block or plate 1 is provided with a duct 6 
which communicates at one end with the 
chamber 4 between the bellows and with the 
other end of said duct, one end of a tube 7 
is connected-the other end of said tube 
having a bulb 8 (preferably of metal) con 
nected thereto and intended to be located in 
a chamber, the temperature, of which is to be 
regulated. The bulb 8, tube 7 duct 6 and 
chamber 4 are completely filled with expan 
sible liquid so that no vapor space will be 
left in the system comprising these elements, 
"and such liquid may be introduced through 
a suitable opening in the bulb and such open 
ing then permanently closed. 
The block or plate 1 and the parts carried 

thereby may be supported on a yoke or 
frame 9 to which said block or plate may be 
suitably secured, and the bottom of the bel 
lows 2 is provided with a depending rod 
or tube 10 which is internally threaded to 
receive a screw rod 11, the latter having 
swivel connection with the cross bar 9 of the 
yoke or frame 9 and provided with a manu 
ally operable knob 12. By thus connecting 
the bottom of the bellows 2 with the yoke 
or frame, said bellows will be held normall 
stationary but the screw connection also af 
fords means whereby said bellows may be 
adjusted to alter its capacity. The general 
arrangement of the thermostat cartridge 
and the adjustment mechanism constitutes 
the subject matter of my copending appli 
cation Serial No. 601,652, filed Nov. 17th, 
1922 and entitled “Thermostat controlling 
mechanism.’ 

In the embodiment of my invention shown 
in the drawings, a lever 13 is pivotally sup 
ported at one end by a bracket 14 mounted 
upon and insulated from the block or plate 
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near one end of the latter and this lever 
earries an adjusting screw 15, the lower end 
oi svhich is engaged by the insulated upper 
end of a post 16 carried by the movable 
aead of the inner bellows 3. 
An insulating block 17, secured to the base 

plate is carries a binding post 18, to which 
is attached a flat spring 19, and the latter 
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carries a contact point, 20, upward motion 
of the spring 19 being limited by a stop 21. 
The movable contact 22 of the make-and 
break mechanism is carried by the free end 
portion of a steel spring arm 23 secured to 
and in effect constituting a continuation of 
the pivoted lever 13. The contacts 20 and 
22 may be connected, in any suitable man 
ner in circuit with an electric heater or with 
controlling means for a heater, but as these 
details form no part of my present invention 
they need not be shown and described here 
in, it may be explained however, that one 
circuit wire will be connected with the bind 
ing post 18, and the other with a binding 
post 24 secured to but insulated from the 
block or plate 1 and connected by a conduc 
or 25 with the bracket 14 to which the lever 
3 is pivoted. 
A magnet 26 (preferably of the horse 

shoe type) may be supported on the end of 
the base piate 1, in such position that its 
poles will be in proximity to the steel spring 
23, the latter acting, in effect, as an arma 
ture for said magnet, so that when the con 
tact 22 approaches the contact 20, said 
spring will come within the lines of force 
of the magnet and the contacts caused to 
close quickly, the force of said magnet be 
ing sufficient to force the spring 19 down 
against the insulating block 17 which arrests 
the travel of the spring 23 and prevents it 
from striking the poles of the magnet 26. 
When the upward force of the head of 

bellows 3, acting through the rod or post 16, 
and pivoted member 13 has flexed spring 23 
Sufficiently, said spring will leave the mag 
net 26, but spring 19 will cause contact point 
20 to follow-up and remain in contact with 
contact point 22 until restrained by the stop 
21. Thus at the time when the force exerted 
by flexed spring 23 is almost equal to re 
Straining force of magnet 26, the spring 
i9 holds the contact points firmly together 
and prevents fluttering and consequent de 

3. 

structive sparking which might otherwise 
occur at this time. Furthermore, the spring 
19 holds the contact points together until 
the spring 23 has definitely left the magnet 
26 and is moving rapidly, so that the circuit 
is broken suddenly and with a minimum of 
Sparking when the stop 21 restrains the 
motion of contact point 20. Should the con 
tact points 20 and 22 stick together by rea 
son of an unduly large electric carrent 
through them, or for any other cause, the 
pivoted member 13 in conjunction with the 

2,331,84: 

spring member 23, will constitute, a toggle joint system, actuated near its middle, point 
by post 16, so that a large force will be de 
veloped tending to slide the contact points 
22- 20, one over the other in addition to 
the normal separating force, and in this 
way break them apart and effect their sepa 
ration. In normal operation, this toggle 
joint action is likewise present to some ex 
tent, and causes lateral or sliding motion of 
the contact points with respect to each other, 
both on opening and closing, which tends 
to keep the contact surfaces bright and in 
good electrical condition. 
The device will be so initially adjusted 

that when a predetermined temperature has 
been attained in the chamber, (the tempera 
ture of which is to be kept constant), the 
circuit closer will be operated to open the 
circuit of the heater. Such adjustment is 
effected by adjusting the position of the head 
of the larger bellows 2 by means of the 
adjusting screw 11. When the head of 
bellows 2 is lowered, the atmospheric pres 
sure acting on bellows 3 will extend it suffi 
ciently to maintain constant the volume of 
space 4 between béllows 2 and 3, since this 
space and the thermostatic system communi 
cating with it is completely filled with liquid, 
without vapor or gas space. This exten 
sion of bellows 3 will cause the contact 
points to come together and close the elec 
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tric circuit, and a higher temperature than . 
before will be necessary to cause the circuit 
to open, but when this temperature is 
reached, the device will operate as before to 
maintain this temperature constant. 
versely, raising the head of the bellows 2 by 
means of the adjusting screw 11 will cause 
the device to operate at and maintain con 
stant a lower temperature. 

Having fully described my invention 
what I claim as new and desire to secure by 
Letters-Patent, is:- 

1. In mechanism of the character de 
scribed, the combination of a pivoted mem 
ber including a flexible part carrying a con 
tact, a contact cooperable with said first 
mentioned contact, and a means cooperable 
with said pivoted member for moving it, 
whereby said member will have a toggle 
action to cause the contact carried thereby 
to wipe the other contact and also to sepa 
rate one contact from the other, the connec 
tion between the contact carried by said pivoted member and the pivotal mounting 
therefor being substantially inextensible 
within the normal range of operation of the 
mechanism. 

2. In mechanism of the character de 
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Scribed, the combination of a pivoted lever 
of substantially non-flexing structure, a 
spring arm rigid therewith and provided 
with a contact, a contact cooperable with 
Said first-mentioned contact, athermostatic 30 
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device having a movable part cooperable 
with said lever, and a magnet having co 
operative relation to said spring arm be 
tween the contact thereon and said lever, 
the connection between the contact carried 
by said pivoted member and the pivotal 
mounting therefor being substantially in 
extensible for the normal range of opera 
tion of the mechanism. 

3. In mechanism of the character de 
scribed, the combination of a pivoted lever 
provided with a flexible part carrying a 
contact, another contact for cooperation with 
the first-mentioned contact, a magnet oper 
atively associated with said flexible part, 
means operable to limit the movement of 
said flexible part toward the magnet, and a 
thermostatic device cooperable with said 
lever, the connection between the contact 
carried by said pivoted member and the 
pivotal mounting therefor and the connec 
tion between the second contact member and 
the mounting of the follow-up spring there 
for each being substantially inextensible. 

4. In mechanism of the character de 
Scribed, the combination of a pivoted lever 
provided with a flexible part carrying a con 
tact, a follow-up spring carrying a contact 
for cooperation with said first mentioned 
contact, a magnet cooperatively associated 
with the flexible part of said lever, and a 
thermostatic device having a movable mem 
ber operatively associated with said lever, 
the connection between the contact carried 
by said pivoted member and the pivotal 
mounting therefor and the connection be 
tween the second contact member and the 
mounting of the follow-up spring therefor 
each being substantially inextensible. 

5. In mechanism of the character de 
scribed, the combination of a pivoted lever 
provided with a flexible part carrying a con 
tact, a follow-up spring carrying a second 
contact for cooperation with said first men 
tioned contact, and a stop for limiting the 
movement of the follow-up spring when the 
first contact carried on the flexible part of 
the lever moves away from the second con 
tact, a magnet cooperatively associated with 
the flexible part of said lever, and a thermo 
static device having a movable member oper 
atively associated with said lever, the con 
nection between the contact carried by said pivoted member and the pivotal mounting 
therefor and the connection between the sec 
ond contact member and the mounting of 
the followup spring therefor each being 
substantially inextensible. 

6. In mechanism of the character de 
scribed, the combination of a base plate, a 
thermostatic device supported by said base 
plate, a lever pivotally mounted on said base 
plate and including a flexible member, con 
necting means between said lever and amov 
able part of said thermostatic device, a con 

tact carried by the flexible member of said 
lever, a magnet supported by the base plate 
and cooperable with said flexible member, 
an insulating member projecting from said 
base plate, and a follow-up spring secured 70 
to said insulating member and carrying a 
second contact cooperable with said first 
mentioned contact, the connection between 
the contact carried by said pivoted member 
and the pivotal mounting therefor and the 
connection between the second contact mem 
ber and the mounting of the follow-up 
spring therefor each being substantially in 
extensible. 

7. In mechanism of the character de 
scribed, the combination with a support, and 
a contact member carried thereby, of a mov 
able contact member cooperable with the 
first-mentioned contact member, said mov 
able contact member including a pivoted 
arm and a spring arm carried thereby, a . 
thermostatic device connected with said 
pivoted arm, and a magnet cooperable with 
said spring arm rearwardly of the free end 
thereof, the connection between the movable 
contact and the pivot mounting for said 
pivot arm being substantially inextensible 
in the direction of the arm. 

8. A sensitively actuated electrical switch 
ing mechanism comprising an actuating ele 
ment capable of exerting relatively great 
force over small range of positive move 
ment, a pivotal support, a lever actuated by 
said actuating element pivotally mounted on 
said support, the pivoted portion of said 
lever being relatively rigid to provide a sub 
stantially non-flexing portion between the 
point of application of the force from said 
actuating element and the pivotal support 
for said lever, said lever also having a 
flexible portion, an armature carried by 
the flexible portion of said lever, an elec 
trical contact member carried by the flex 
ible portion of said lever, and a second con 
tact member carried by the support, a mag 
net adapted to actuate said armature under 
predetermined conditions to maintain said 
contact members in contacting relation, the 
non-flexing portion of said pivoted lever 
being adapted to follow the movements of 115 
said actuating element, said lever being sub 
stantially inextensible between the pivot 
mounting and the contact carrying portion 
wherebyshearing stresses are developed be 
tween said contact members at the instant 120 
before separation when the actuating mech 
anism flexes the flexible portion of said lever 
and the contact elements remain in engage 
ment. 

9. In temperature controlling apparatus 125 
the combination with a chamber completely 
filled with liquid and having an expansible 
portion movable in response to changes in 
volume of said liquid, an electric circuit 
opening and closing mechanism adapted to 180 
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be actuated by the movable portion of said 
enclosed chamber, said circuit opening and 
closing mechanism comprising a pivotally 
mounted lever having a portion adapted to 
move with the movable portion of said el 
closed chamber and a second relatively flexi 
ble portion, a contact member carried by the 
flexible portion of the lever remote from the 
pivotal mounting of the lever, and a second 
contact member adapted to cooperate there 
with to control an electric circuit, means 
adapted to delay the operation of the flexible 
endportion of the lever in order that its op 
eration may always be slightly delayed rela 
tive to the operation of the movable portion 
of said chamber at the instant of separation 
of said contact members in order to insure 
critical operation of the contact members 
that is materially more rapid than the corre 
sponding movement of the movable portion 
of the enclosed chamber. 

10. An electric circuit controlling mecha 
nism comprising a base, a lever having a 
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relatively rigid portion and a flexible por 
tion, a pivotal support connecting the rela 
tively rigid portion of said lever to said base, 
an actuating element capable of exerting a 
relatively great force over a relatively small 
range of movement adapted to actuate the 
relatively rigid portion of said lever, a con 
tact member carried by the flexible portion 
of said lever, the lever between the pivotal 
mounting and the contact member being sub 
stantially inextensible over the normal range 
of operation of the device, and a second con 

the flexible member of said lever and cooper tact carried by the base, means for delaying 
the operation of the flexible end portion of 
the lever relative to the movement of the ac 
tuating element prior to separation of the 
contact members to insure critical operation 
of the contact members that is materially 
more rapid than the corresponding move 
ment of the actuating element, the operation 
of said actuating element being adapted to 
slightly flex the flexible portion of said lever 
under predetermined conditions when said 
contact members remain in closed position 
thereby tending to slide one contact member 
over the other contact member at the instant 
preceding separation, to effect a positive re 
lease of said contact members. 

11. An electric switch mechanism, com 
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prising a lever including a rigid member and 
a flexible member, a support with which the 
rigid portion of said level is pivotally cont 
nected, a contact member carried by Said 
support, a second contact member carried 
by the flexible member of said lever and co 
operable with said first mentioned contact, 
member, a magnet positioned for coopera 
tion with the end portion of the lever remote 
from its pivotal support, and an actuating 
element including a movable member en 
gaged by the rigid member of the pivoted 
lever. 

12. An electric switch mechanism, com 
prising a lever including a rigid member and 
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a flexible member, a support with which the 
rigid portion of said lever is pivotally con 
nected, a contact member carried by Said 
support, a second contact member carried by 
the flexible member of said lever and co 
operable with said first mentioned contact 
member, an armature carried by the lever 
and positioned intermediate the pivotal 
mounting for the lever and the contact men 
ber carried thereby, a magnet cooperating 
with said armature, and a thermostatic ac 
tuating element including a movable mem 
ber adapted to engage the rigid linember of 
the pivoted lever. 

13. An electric switch mechanism, com 
prising a lever including a rigid member and 
a flexible member, a support with which the 
rigid portion of said lever is pivotally con 
nected, a contact member carried by said 
support, a second contact member carried by 

able with said first mentioned contact mem 
ber, the connection between the pivotal 
mounting for the lever and the contact ele 
ment carried thereby being substantially in 
extensible, an armature carried by the lever 
and disposed intermediate the first named 
contact member and the pivotal mounting 
for the lever, a magnet positioned for coop 

element including a movable member adapt 
ed to engage the rigid member of the lever 
to actuate said mechanism. 

In testimony whereof, I have signed this 
specification. 

CHARLES BALOWIN SAWYER. " 
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eration with said armature, and an actuating . 

0. 

  


