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This invention relates to regulators for use on 
electrical appliances, such as heaters, refrigera 
tors and the like, to control the temperature in an 
oven, cooling chamber or similar space. More 

5 particularly, the invention is concerned with a 
novel temperature regulator including a double 
throw snap-acting mechanism for actuating a 
Switch or other element adapted to control the 
temperature of the appliance. The new regulator 

0 is positive and reliable in operation and is of a 
simple construction adapted for manufacture at 
low cost. 

For illustrative purposes, the principles of the 
present invention will be described in connec 

5 tion with a thermoresponsive switch in a regulator 
for use on water heaters. It will be understood, 
however, that the invention is not limited to this 
Se 

. One feature of the present invention resides in 
20 the provision of a double-throw snap-acting 

mechanism of compact construction which is 
adapted for sensitive and positive operation with 
out the use of parts requiring delicate adjust 
ment. A Snap-acting mechanism made in ac 

25 cordance with my invention comprises a com 
pression Spring coacting with a laterally mov 
able member which is pivoted or otherwise fixed 
against endwise movement. The spring is con 
nected near one end to the laterally movable 

30, member, and the free end of the spring is movable 
through the plane of the member from one side 
to the other. Normally, the spring is compressed 
with its free end on one side of the plane of the 
member, So that the Spring exerts an expansive 

35 force at an angle to the member and biases the 
member laterally in one direction to an initial 
position. Movement of the free end of the spring 
through the plane of the member causes the 
Spring to exert an expansive force at an angle to 

40 the plane of the member in the opposite direc 
tion and thereby snap the member away from its 
initial position. A cross-arm is connected to the 
laterally movable member and is movable thereby 
about a pivot when the member is snapped by the 

5 Spring, whereby the ends of the arm are given 
ia double-throw movement in opposite directions. 

In the preferred form of the new regulator, the 
laterally movable member is in the form of a 
flexible strip fixed at one end and connected at 

50 its free end to one end of the spring. The spring 
extends outwardly from the free inner end of the 
strip toward the fixed end thereof and is engaged 
at its outer end with a bar which extends inwardly 
toward the free end of the strip to a pivot. A 

is thermo-responsive device is connected to the bar 

(CI. 200-140) 
and is operable to move the bar about its pivot 
relative to the flexible strip to force the outer end 
of the spring back and forth through the plane 
of the strip, whereby the strip is snapped laterally 
from one position to the other relative to the bar. 5 
The cross-arm is pivotally connected to the bar 
and the flexible strip at spaced points of the 
cross-arm. Accordingly, when the free end of the 
flexible strip is snapped relative to the bar in 
response to movement of the outer end of the 10 
Spring through the plane of the Strip, the croSS 
arm will be swung rapidly in a clockwise or 
counter-clockwise direction, depending on the di 
rection of the movement of the strip relative to 
the bar. The cross-arm may be provided at each is 
end with a conductor cooperating with a pair 
of fixed contacts, whereby movement of the cross 
arm in One direction will nake One pair of con 
tacts and break the other pair, and movement of 
the arm in the opposite direction will have the 20 
reverse effect. 
Another feature of the present invention resides 

in the provision of a novel means for controlling A 
the operation of the regulator. The control means 
preferably includes a shaft rotatably mounted in 25 
a casing and connected to a Snap-acting mecha 
nism in the casing, the Snap-acting mechanism 
being operable by thermo-responsive means at a 
critical temperature. The shaft extends through 
the front wall of the casing and may be rotated 30 
to operate the snap-acting mechanism independ 
ently of the thermo-responsive means and also to 
vary the response of the snap-acting mechanism 
to operation of the thermo-responsive means, so 
that the critical operating temperature of the 35 
thermo-responsive means may be regulated. A 
'dial, preferably in the form of a pointer, is fixed 
to the shaft outside the casing and cooperates 
with a scale of temperature graduations marked 
On the front wall of the casing. The graduations 40 
indicate the critical operating temperature of the 
thermo-responsive means corresponding to dif 
ferent positions of the pointer and shaft, where 
by the pointer may be readily set to adjust the 
mechanism to a desired operating temperature. 45 

Still another feature of my invention resides 
in the provision of a regulator including novel 
thermo-responsive means which may be readily 
installed on a hot water tank. The thermo 

mounted on the rear face of the casing and op 
eratively connected to the Snap-acting mecha 
nism. A rigid metallic tube partly encloses the 
bellows and extends rearwardly from the casing, 
the tube being filled with a thermo-responsive 55 

responsive means preferably includes a E. 50 
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fluid for actuating the bellows. The regulator is 
adapted to be mounted on the tank with the 
metallic tube extending either directly into the 
swater or into a metallic socket fixed in the tank 
and immersed in the water. Heat from the water 
is conducted through the socket and the metallic 
tube to the fluid in the tube and causes the fluid 
to expand or contract the bellows in response to 
changes in the temperature of the water in the 
tank. 
These and other features of my invention may 

be better understood by reference to the follow 
ing description taken in conjunction with the ac 
Companying drawings, in which: 

Fig. 1 is a front view of one form of the new 
regulator adapted for use on a hot water heater; 

Fig. 2 is a side view of the regulator shown in 
Fig. 1; - 

Fig. 3 is an enlarged section on the line 3-3 
in Fig. 1 with part of the regulator broken away; 

Fig. 4 is a reduced section on the line 4-4 in 
Fig. 3; 

Fig. 5 is a Section on the lines 5-5 in Fig. 3; 
Fig. 6 is a detailed view of the principal element 

of the Snap-acting mechanism of the new regula 
tor; 

Fig. 7 is a section on the same line as Fig. 3, 
showing the Snap-acting mechanism in a differ 
ent position, and 

Fig. 8 is a Schematic view showing one applica 
tion of the new regulator to a water heater. 
The regulator of the present invention prefer 

ably includes a thermo-responsive snap-acting 
mechanism of the type disclosed in my copend 
ing application Serial No. 180,710, filed December 
20, 1937. It will be understood, however, that 
the principles of the invention may be employed 
in regulators of other types as well. 

Referring to the drawings, the numeral to des 
goignates a casing made up of a front section , 

50 
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preferably of insulating material, and a rear sec 
tion 2. The front and rear sections of the cas 
ing are held together by bolts 3 extending 
through the front section near the corners 
thereof and threaded into the rear section 2. 
The rear section of the casing is provided with 
an opening 4 communicating with the interior of 
the casing, and mounted over the opening 4 is 
a metallic tube 5 having an enlarged cylindrical 
portion 6, the tube being arranged with the open 
end of its enlarged portion 6 toward the casing. 
A flexible metal bellows 7 is sealed within the 
enlarged portion 6 of the tube to form an annu 
lar space 8 between the tube and bellows consti 
tuting an expansible and contractible chamber. 
The Open enlarged end of the tube 5 is sealed to 
the casing by an annulus 9 disposed between the 
rear Section 2 of the casing and a flange 6 on 
the enlarged portion 6 of the tube. The tube 
and annulus are held tightly against the casing 
by bolts 20 extending through the flange and an 
nulliS and threaded into the rear Section 2 of 
the casing. The expansible and contractible 
chamber 8 and the tube 5 are filled with a 
thermo-responsive liquid, such as chlorinated di 
phenol, which actuates the bellows 7 in re 
Sponse to a change in the temperature of the 
water in the tank. .- 
A disk 22 lies against the rear end of the bel 

loWs, and a stem 23 secured at one end to the disk 
extends through the front end of the bellows, the 
annulus 9 and Opening 4. The Sten 23 has a 
rod 24 threaded in the front end thereof, the rod 
extending forwardly from the stem through the 
casing. A spring 25 arranged between the disk 
22 and annulus 9 tends to keep the bellows ex 

2,197,229 - 
panded by urging the stem 23 and rod 2 to the 
left, as shown in Figure 3. It will be apparent 
that expansion of the liquid in tube and cham 
ber 8 will contract the bellows 7 against the 
action of spring 25 and force the stem 23 and 
rod 24 to the right. Movement of rod 24 by the 
bellows controls the Operation of a Snap-acting 
mechanism which will now be described. 
The rod 24 extends forwardly from its threaded 

end through an opening in a rigid bar 2 and is 
formed with a shoulder 28 which normally en 
gages lugs 27 on the front face of the bar at Op 
posite sides of the opening (Fig. 4). The bar 2 is 
relatively thin and narrows in width toward its 
lower end, as shown in Figs. 3 and 4. Near its up 
per end above the rod 24, the bar 2 is provided 
with a circular opening 29 through which a 
headed pin 30 extends. The pin 30 passes 
through the rear section 2 of the casing and is 
secured by a nut threaded on its outer end, the 
nut being received in a recess formed in the rear 
face of section 2. The pin 30 is formed inwardly 
from the head with a hexagonal Section 30', 
Whereby a spanner may be applied to the pin to 
facilitate tightening of the nut 3 thereon. The 
portion of the bar 2 surrounding the opening 
therein is beveled to provide a knife edge extend 
ing around the opening, as shown in Fig. 3. The 
knife edge near the top of the bar is disposed in a 
circumferential recess formed in the pin 30 be 
tween the head and the hexagonal Section 30'. 

he bar 2 is normally maintained in tension 
by a strip of Spring metal 3 disposed behind the 
bar substantially parallel thereto. The spring 33 
is engaged at its lower end with a knob 34 fixed on 
the lower end of the bar. As shown particularly 
in Figs. 3 and 4, the spring 33 is curved slightly 
at its lower end and fits into a recess between 
the head of knob 34 and the bar 2. The upper 
end of Spring 33 is integral with the free upper 
end of a strip of spring metal 5 for confining the 
Spring against expansion in an upward direction. 
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The strip 35 is Substantially rectangular in form 
and is clamped at its lower end to the rear sec 
tion of the casing by means of a cross member 
6. The member 36 is held in position against 
the lower end of strip 35 by a bolt 37 which ex 
tends through the member 35 and strip 35 and is 
threaded into the rear section 2 of the casing. 
A stop 38 is interposed between the cross member 
36 and the head of the bolt, the stop extending 
forwardly and upwardly from the bolt and ter 
minating in front of the knob on bar 2. Pref 
erably, the flexible strip 35 is further secured at 
its lower end by pins 39 connected to the rear 
section of the casing and extending through the 
strip 35 and cross member 6. The spring 33 ex 
tends downwardly from the free end of flexible 
strip 35 in a central longitudinal slot 35’ (Fig. 6) 
formed in the strip intermediate its ends, the slot 
35' and integral spring 33 of the strip being pref 
erably formed by a stamping operation. Nor 
mally, the Spring 33 lies in the plane of flexible 
Strip 35, but when the parts are assembled the 
spring is distorted out of the plane of the strip 
and confined in compression in a bowed form 
between the free end of strip 35 and the knob 34, 
as shown in Fig. 3. 
A leg 4 is riveted to the flexible strip 35 at 

the free end thereof and on One side of the center 
line of the strip, as shown particularly in Figs. 

70 

3 and 5. The leg 4 extends outwardly through 
an opening in bar 27 and into a slot 42 formed 
in a cross-arm 43. The cross-arm 43 is made 
of insulating material and is pivotally connected 



O 
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to the outer end of leg 4f by a cotter pin 44 
extending through the cross-arm and the leg. 
The bar 2 is stamped intermediate its ends to 
form an outwardly extending projection 45 which 
likewise extends into the slot 42 in the cross-arm 
in Spaced relation to the leg 44. A cotter pin 46 
extends through the cross-arm and the projec 
tion 45 and permits the cross-arm to rock trans 
versely with respect to the bar 27. The ends of 
the arm 43 are enlarged so that the arm has the 
general form of an H, the enlarged ends of the 
arm being recessed on the front face of the arm 
as shown at 43". Pivotally mounted in the recesses 
43' at opposite ends of the cross-arm are conduct 
ing members 47 and 48 (Figs. 4 and 5). The 
conducting members 47, 48 are secured to the 
cross-arm by pivot pins 49 and 50, respectively, 
which permit the conducting members to rock 

70 

endwise in a plane transverse to the cross-arm. 
The conducting member 47 cooperates with a 

pair of contacts 52 fixed on the inside of the front 
section 2 near one side of the casing. One of 
the contacts 52 is electrically connected to a 
metal strip 54 which extends through the adja 
cent side of the casing and terminates on the 
broad face of a bracket 55 integral with the front 
Section f of the casing. The other contact 52 
is electrically connected to a second metal strip 
56, the strip 56 extending outwardly through the 
side wall of front section i? in spaced parallel re 
lation to the strip 54 and likewise terminating 
on the front face bracket 55. A terminal bolt 57 
extends through openings formed in the bracket 
55 and flexible strip 56 and is secured by lock 
nuts 58 threaded on the bolt in front of the 
bracket. Similarly, a second terminal bolt 59 
extends through openings in the bracket 55 and 
the other flexible strip 54 is held in position by 
lock nuts 60. 
The other conducting member 48 cooperates 

with a pair of contacts 62 fixed on the inside of 
the front of the casing opposite contacts 52. A 
conducting strip 63 is connected to one of the 
contacts 62 and extends outwardly through the 
adjacent side wall of the casing, the strip 63 ter 
minating on the front face of a bracket 64 inte 
gral with the front section of the casing. 
Another metallic strip 65 spaced from strip 63 
extends through the side wall of the casing from 
the other contact 62 and likewise terminates on 
the front face of bracket 64. Terminal bolts 66 
and 67 extend through the bracket and conduct 
ing strips 63 and 65, respectively, and are se 
cured by lock nuts 68 and 69, respectively, in 
front of the bracket 64. 

It will be apparent that when the cross-arm 43 
is rocked on the projection 45, the ends of the 
arm will move in opposite directions with respect 
to the contacts, whereby one of the conducting 
members 47, 48 will engage its cooperating con 
tacts and the other conducting member will move 
away from its contacts. The movement of the 
ends of the cross-arm away from the contacts is 
limited by internal projections 70 on the rear 
face of the cross-arm near the ends thereof, each 
of the projections 70 being arranged to engage 
the threaded end of a bolt when the corre 
sponding end of the cross-arm is moved a pre 
determined distance away from the contacts. 
The bolts 7 are threaded through the rear sec 
tion 3 of the casing and are adjustable with 
respect to the projections 70 on the cross-arm. 
The rod 24 extends outwardly through the front 

of the casing and is adapted to be rotated in the 

, thereof. 

3 
stem 23 by a pointer 73 fixed on the end of the 
rod Over the outer face of the front section ff. 
The pointer 73 cooperates with a scale of tem 
perature graduations 4 marked on the outer 
face of the front section f. A stop 75 is fixed to 
the front Section of the casing and extends out 
Wardly in the path of rotation of the pointer 3, 
So as to limit the rotation of the pointer. Prefer 
ably, the pointer is provided with an integral 
arcuate portion 3' which is arranged to engage 
the stop 75 and prevent the pointer from being 
moved beyond the highest temperature gradua 
tion on the scale 74. 
The regulator of the present invention is 

adapted for various uses where it is desired to 
obtain a double-throw action in response to 
changes in temperature. In Fig. 8 of the draw 

10 

ings I have shown diagrammatically an installa- r 
tion of the new regulator on a water heater. As 
there shown, the casing O is suitably mounted 
On a hot Water tank 80 with the metal tube 5 

20 

extending into a socket (not shown) which is fixed 
to the tank near the top and immersed in the 
water. The tube 5 fits closely in the socket of 
the tank, whereby heat from the water in the 
tank may be conducted through the socket and 
the tube. The terminal 59 of the regulator is con 
nected by a wire 8 to a high resistance heating 
element 82 disposed in the hot water tank near 
the top thereof. From the heating element 82, 
a wire 8' leads to one of the outlet terminals 
83 of a watt-hour meter 84. The other outlet 
terminal 83 of the watt-hour meter is connected 
by a wire 85 to terminal 57 of the regulator co 
operating with terminal 59. The watt-hour meter 
84 is supplied with current through two busses 86 
leading from a main power line (not shown), the 
busses 86 being connected to terminals 8 of the 
watt-hour meter. 
The terminal 67 of the regulator is connected 

by a wire 88 to one terminal 89 of a single 
throw, double-pole switch 90, which is mounted 
on the tank 80 near the bottom thereof. The 
switch 90 is of the thermoresponsive type, prefer 
ably of the construction described and illustrated 
in my copending application Serial No. 180,710, 
filed December 20, 1937, and has a thermosensi 
tive element 9 which fits closely into a socket 
(not shown) fixed in the lower part of the tank. 
A terminal 89, in circuit with terminal 89 when 
the Switch is closed, is connected by a wire 93 
to a second high resistance heating element 9.4 
disposed in the hot water tank near the bottom 

From the heating element 94, a wire 
93 leads to a terminal 95 at the other pole of 
the switch 90. A terminal 95, in circuit with 
terminal 95 when the switch is closed, has a 
wire 97 leading therefrom to one of the outlet 
terminals 98 of a watt-hour meter 99. The other 
outlet terminal 98 is connected by wire 00 to 
One side of a clock-operated time Switch fol. 
The other side of switch 0 is connected by a 
wire O2 to the terminal 66 of the regulator co 
operating with terminal 67. The watt-hour 
meter 99 is supplied with current through two 
busses 03 leading from the main power line 
(not shown), the busses 03 being connected to 
terminals fo4 of the meter 99. The purpose of 
the time-operated switch f of is to permit the 
busses 03 to supply current to the lower heating 
element 94 in the tank during “off-peak' pe 
riods of the main power line. During normal 
or 'on-peak' operation of the power line, the 
upper heating element 82 in the tank is adapted 
to be Supplied with current through the busses 86. 
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4. 
In operation, the single throw switch 90 near 

the bottom of the tank is turned off when the 
heater is not in use, whereby the terminals 95, 
96 and 89, 89', respectively, are electrically dis 
connected. The double throw switch 0 near 
the top of the tank is also turned of when the 
heater is not in use, so that the pointer T3 
is in its “off’ position (Fig. 1). When the pointer 
73 is in its 'off' position, the parts of regulator 
O are in the position shown particularly in 

Fig. 3. As there shown, the lower end of Spring 
33 is slightly to the right of the plane of the 
flexible strip 35. Accordingly, the lower end of 
bar 2 is urged to the right against the stop 38 
by the expansive action of the spring, while the 
free upper end of the fiexible strip 35, together 
with the leg 4f, is urged by Spring 33 in the 
opposite direction away from contacts 52 and 
62. Under this condition, the cross-arm 43 is 
biased in a clockwise direction (Fig. 5) about the 
leg 45 on bar 2, whereby the conducting men 
ber 48 is held firmly in engagement With con 
tacts 62, and the projection 70 at the opposite 
end of the cross-arm is seated on the inner end 
of the bolt, , the terminals 5 and 59 being 
electically disconnected. Thus, when the SWitch 
es and 9 are turned off, the circuits through 
the heating elements 82 and 94 are open. It 
will be observed that the Spring 33 normally urges 
the free upper end of the flexible strip 35 and 
the free lower end of bar 2 away from the 
anchored ends of the responsive members, SO 
that the mentarS aire Subjected to tension. 
When the heater is to be used, the SWitch 9. 

is turned on aind is set to be opened by its therino 
Jresponsive means at a desired temperature. 
Also, the pointer 3 is moved in a clockwise 
direction from its off positioi (Fig. 1) So as to 
screw he rod 24 inwardly in the stem 23. This 
causes the oa, 3 to move in a clockwise direc 
tion about its pivot 3, so as to force the lower 
end of spring 33 to the left against the compres 
sion hereof. As the lower end of spring 33 
noves to the left fi'Oian its in Ornai position as 

Seein in Fig. 3, it passes through the plane of the 
i.e;xible strip 35, and when the lower end of the 
spring is slightly to the left of the plane of the 
strip, the spring will reverse its action. With re 
Spect to the lexible strip and the bar 28. That 
is, the spring will now force the free upper end 
of confining strip 35 to the right and simul 
taneously urge the free lower end of bar 2: 
further toward the left until the parts reach 
he position shown in Fig. 7. In this position of 
the mechanism, the spring 33 urges the upper 
end of fie;ible strip 35 and the leg 4 con 
nected thereto toward the right and urges the 
ball 2 and the lug 45 thereon toward the left so 
that the cross arm 43 is biased in a counter 
clockwise direction (Fig. 5), whereby the con 
ducting member 47 is held in engagement' with 
contacts 52 and conducting member 48 is held 
in a retracted position with respect to contacts 
62. The pointer 3 is preferably set to a tem 
perature about i5° lower than that for which 
the single throw switch 90 is set, so that the 
upper switch 0 will be turned off by its thermo 
responsive means before the switch 90 is opened 
by its thermoresponsive means. 

Bridging of the contacts 52 by conducting 
member 47 establishes a circuit which is trace 
able from one side of the power line through 
one of the busses 86, watt-hour meter 84, wire 
85, terminal 57, one of the contacts 52 (Fig. 5), 
conducting member 47, the other contact 52, 
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terminal 59, wire 8, heating element 82, wire 
8', and back through the watt-hour meter 84 
and the other buss 86 to the opposite side of the 
power line. The upper heating element 82 will 
thus be energized. The lower heating element 
94 in the tank will remain deenergized, since 
conducting member 48 of the double throw switch 
is not now in position for connecting terminals 
66 and 67 through which the element 94 is en 
ergized. 
The expansive action of spring 33 Snaps the 

free end of flexible strip 35 to the right (Fig. 7) 
immediately upon movement of the lower end of 
the spring to the left through the plane of the 
flexible strip. During the Snap action of the 
parts, the lower end of bar 27 and the corre 
sponding end of spring 35 will be Snapped to the 
left by the expansive action of the Spring, until 
the upper end of the spring and the flexible 
strip strikes the intermediate portion of the bar, 
as shown in Fig. 7. That is, when the bar is in 
the position shown in Fig. 7, it is held against 
further movement to the left by the expansive 
action of the spring 33 on the intermediate por 
tion of the bar tending to urge the bar to the 
right. With the parts in this position, the ac 
tion of the spring 33 and flexible strip 36 tends 
to urge the bar to the right back toward its 
initial position (Fig. 3), but is prevented from 
doing so by reason of the engagement of shoul 
der 28 with the lugs 2. On the bar. 
As the water near the top of tank 80 is heated 

by element 82 to the temperature for which 
pointer 73 is set, the bellows 7 of the regulator 
moves the rod 24 and its shoulder 28 toward the 
right from the position shown in Figure 7, and 
thereby permits the lower end of Spring 33 to 
pass back through the plane of the confining 
strip 35. When the water near the top of the 
tank is at the desired temperature, the lower 
end of the spring assumes a position to the right 
of the plane of strip 35, whereupon the expan 
sive action of the spring will Snap the lower end 
of the bar further to the right and the upper 
end of the confining strip 35 to the left. This 
movement of the confining strip will Swing the 
cross-arm 43 in a clock-wise direction so as to en 
gage conducting member 48 with contacts 62 and 
disengage conductor 47 from contacts 52. Thus, 
the circuit previously traced through heating 
element 82 will be broken, and another circuit 
will be prepared which is traceable from one 
side of power line 03 through watt-hour meter 
99, wire OO, time switch 0 , wire 02, terminal 
66, one of the contacts 62, conductor 48, the 
other contact 62, terminal 67, wire 88, terminals 
89 and 89 which are electrically connected by 
Switch 90, wire 93, heating element 94, terminals 
95 and 96 which are likewise electrically con 
nected by Switch 90, wire 97, and back through 
watt-hour meter 99 to the other side of power 
line 03. 

If the circuit previously traced go the lower 
heating element 94 is prepared in the manner 
described at a time when the power line is in an 
“off-peak' condition, that is, when the power 
demand is low, the time switch 0 will be closed, 
whereby the circuit traced through the lower 
heating element 94 is completed. The element 
94 will thus be energized by relatively low cost 
electrical energy and will operate to heat the 
water near the bottom of the tank and thereby 
store up a considerable supply of hot water. 
When the water near the bottom of the tank is 
heated to the temperature for which the lower 
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switch 90 is set, the latter switch will be opened 
by its thermoresponsive means so as to deener 
gize element 94. If the time switch of is open 
when the circuit through heating element 94 is 
prepared, the latter element will remain de 
energized. The water near the top of the tank 
will then cool below the temperature for which 
the double throw switch O is set to operate. 
Under this condition, the outer end of bellows 

7 (Fig. 3) will be moved to the left under the 
action of spring 25, the thermoresponsive liquid 
in tube 5 contracting to permit this movement. 
This movement of the bellows is transmitted 
through the stem 23 and rod 24 to the shoulder 
28 which urges bar 27 to the left, thereby forcing 
the lower end of spring 33 back through the plane 
of flexible strip 35 to the left-hand side thereof. 
Thereupon, the cross-arm 43 is snapped in a 
counter-clockwise direction (Fig. 5) in the man 
ner previously described, so as to connect the 
contacts 52 and disengage the contacts 62. The 
upper heating element 82 will then be reenergized 
So as to heat the water near the top of the tank 
to the desired temperature. 

It will be observed that the double throw switch 
of the present invention is of a simple construc 
tion and operates in a positive manner in re 
Sponse to changes in temperature of the liquid 
in tube 5. The switch may be operated man 
ually at will by moving the pointer 73 over the 
face of the casing, and the pointer may be set 
to any desired operating temperature of the 
switch. , 

I claim: 
1. In a regulator, a laterally movable member, 

means for securing the member against endwise 
movement, a spring connected at one end to the 
member and having its opposite end on one side 
of the plane of the member, the spring normally 
exerting a force on the member at an angle 
thereto to urge the member laterally in one di 
rection to an initial position, means for moving 
said opposite end of the spring through the plane 
of the member to cause the spring to exert a 
force on the member at a different angle thereto 
and urge the member in the opposite direction, 
a cross-arm pivoted at a point intermediate its 
ends, means connecting one of said spring and 
movable member to the cross-arm at a point 
distant from said pivoted point, and control 
means connected to the cross-arm near the op 
posite ends thereof. 

2. In a regulator, a laterally movable men 
ber, means for securing the member against end 
wise movement, a spring connected at one end 
to the member, a movable bar engaging the op 
posite end of the spring and confining the spring 
in compression with said opposite end thereof 
on one side of the plane of the member, the 
spring normally exerting an expansive force at 
an angle to the member to urge the member in 
one direction to an initial position, means for 
moving the bar to force said opposite end of the 
spring through the plane of the member, where 
by the spring exerts an expansive force on the 
member at a different angle to urge the member 
in the opposite direction, a cross-arm pivotally 
connected to the bar at a point intermediate the 
ends of the arm, means connecting one of said 
spring and movable member to the cross-arm 
at a point spaced from said pivotal point, and 
control means mounted on the cross-arm near 
the opposite ends thereof. 

3. In a regulator, a Snap-acting mechanism 
comprising a laterally movable member, a spring 

disposed between the ends of said member and 
exerting a substantially endwise force on the 

5 

member to subject the member to tension and 
bias the member laterally in one direction, means . 
for moving the member in the opposite direction 
against the action of the spring to a position in 
which the biasing action of the spring in said 
one direction is suddenly rendered less effective, 
a cross-arm pivotally mounted on said member, 
a pivotal connection between the cross-arm and 
the Spring, and control means connected to the 
CrOSS-arm near the opposite ends thereof. 

4. A regulator, a snap-acting mechanism com 
prising a pivoted member, means connected to 
said member near the free end therefor for exert 
ing a force' on the member at an oblique angle 
thereto in a direction away from the pivoted end 

in one direction about its pivot, means for mov 
ing the member against the biasing action of the 
first means in the opposite direction about its 
pivot to a position in which the biasing action 
of the first means is suddenly reversed to snap 
the member in said opposite direction, a cross 
arm pivotally connected to said member at a 
point intermediate the ends of the arm, means 
connecting said first means to the cross-arm at 
a point Spaced from said pivotal point, and con 
trol means mounted on the cross-arm near the 
opposite ends thereof. 

5. A regulator comprising a laterally movable 
bar, a member having one end disposed between 
the ends of the bar and movable laterally relative 
thereto, means for securing the bar and member 
against endwise movement, a spring confined in 
compression between one end of the bar and one 
end of the member and normally exerting an ex 
pansive force at an angle to the member to urge 
said end of the member in one direction relative 
to the bar, the bar and member being movable 
relatively against the action of the spring to a 
critical position in which the expansive force of 
the spring is Substantially parallel to the mem 
ber, means for moving the bar and member rela 

O 

s 

of the member, said means normally subjecting 
the member to tension and biasing the member 

20 

25 

so 
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45 
tively beyond said critical position to cause the 
spring to reverse its action and urge said end of 
the member in the opposite direction relative to 
the bar, a cross-arm pivotally connected to the 
bar at a point intermediate the ends of the arm, 
means connecting one of said spring and mov 
able member to the cross arm at a point spaced 
from Said pivotal point, and control means 
mounted on the cross-arm near the opposite ends 
thereof. 

6. A regulator comprising a laterally movable 
bar, means for securing the bar against endwise 
movement, a member fixed at one end and mov 

50 

SS 

able laterally relative to the bar, the free end of . 
the member being disposed inwardly from one 60 
end of the bar, a compression spring extending 
outwardly from the free end of the member with 
its outer end connected to the bar on one side 
of the member, the Spring normally urging the 
bar in one direction relative to the member, 
means for moving the outer end of the spring to 
the other side of said member to cause the spring 
to urge the member in the opposite direction rela 
tive to the bar, a cross-arm pivotally connected 
to the bar at a point intermediate the ends of 
the arm, means connecting one of said spring 
and movable member, to the cross-arm at a point spaced from said pivotal point, and control means 
mounted on the cross-arm near the opposite ends 
thereof. 
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70 



6 2,197,229 
7. A regulator curuprising a laterally movable 

bar, means for securing the bar against endwise 
movement, a flexible member anchored at One end 
near One end of the bar with its free end dis 

5 posed inwardly from said end of the bar, a spring 
extending from the free end of the member Out 
Wardly toward said end of the bar and movable 
relative to the plane of said member, a connec 
tion between the bar and the outer end of the 

0 Spring for Subjecting the Spring to compression 
with its outer end on one side of the plane of said 
member, the Spring normally exerting an expan 
sive force in one direction relative to the plane 
of the member to urge the free end of the mem 

is ber away from the bar, means for varying the 
relative positions of said bar and member to move 
the Outer end of the Spring through the plane 
of the member to the opposite side thereof, where 
by the spring Snaps the free end of the member 

20 toward the bai, a cross-arm pivotally connected 
to the bar at a point intermediate the ends of 
the arm, means connecting one of said spring 
aid in ovable inenber to the cross-arm at a point 
Spaced fron Said pivotal point, and control means 

25 mounted on the cross-arm near the opposite ends 
hereos. 
8. A regulato' comprising a laterally movable 

bai, ineans for Securing the bar against endwise 
noVenent, biasing means coacting with the bar 

30 including a sie::iiie strip connected to the bar 
Elear one end thereof and extending inwardly from 

id end of the 383 and a pair of flexible iegs in 
g32. Viti ine inner end of the strip and ex 

cig20S3d GE. One side of the plaine of 
St:ip Saoigaily 21'ging the inger ends 

323&S 30: 37207ig the O2e end of the strip 
. £3'Olga as 22:33 of inel 

&ezeo, to ca: 
; OcSite . 

t 

to S:33, the egs in tie 
aiife to tie gar, 3, croSS 

to Siegal at a point; ii.2. 
ediate Sile 3:23 of Eine ar, theans Co.:ect 
aid cis-Sing leans to the cigSS-arin, at 3 

oisi Spaced 'Ora Said pivoša point, and costic 
S: 3:33.3S inotates CS, the CrcSS-33 in rear the oppon 

is ends 23:303. 
3. E. 2, 3.3gjiaio, a SI33-3.cting lechanisin; 

coin):ising C, 2 pivotsd & one end, a spring in 

3.2cs (iig.20Sei in Wardly froii tie frea end 
of :23 E3a; 331 an interediate leg integral with 
She inrei” edis of Said parallel legs and extend 
ig CitiWa3rdly toward the free end of the bar, 
the izafe'ieiae leg nortnally lying in the plane 
of geid arallel iegs, inaeans for fixing the outer 
eng Ci gaid 33.3rallel legs near the free end of the 
ai, S. CO32-33&ior between the bar and the outer 
ea of the intermediate leg for confining the in 
terranediate leg in compression against said paral 

; el legs. With the Outer end of the intermediate leg 
distorted out of the plane of the parallel legs on 
one side thereof, the intermediate leg normally 
urging the inner end of the spring away from the 
bar, means for moving the bar about its pivot to 

0 force the outer end of the intermediate leg 
through the plane of said parallel legs to the op 
posite side thereof, a cross-arm pivotally con 
nected to the bar at a point intermediate the ends 
of the arm, means connecting said spring to the 

C 

Ys cross-arm at a point spaced from said pivotal 

in cle itection relative to the bar, 

gS to the opposite side. 

point, and control means mounted on the cross 
arm near the opposite ends thereof. 

10. In a regulator, a snap-acting mechanism 
comprising a bar pivoted at One end, a flexible 
member fixed at one end near the free end of 
the bar and extending inwardly therefrom, a 
Spring confined in compression between the in 
ner end of Said member and the free end of the 
bar with its outer end distorted out of the plane 
of the member On one side thereof, the spring 
normally urging the inner end of Said member 
away from the bar, means for moving the Outer 
end of the Spring through the plane of said mem 
ber to the opposite side thereof to cause the 
Spring to Snap the inner end of the member to 
ward the bar into engagement with the interme 
diate portion thereof, whereby the Spring urges 
the bar away from the member toward its initial 
position, a cross-arm pivotally connected to the 
bar at a point intermediate the ends of the arm, 
means connecting one of said spring and flexible 
member to the cross-arm at a point spaced from 
Said pivotal point, and control means mounted 
an the cross-arm, near the opposite ends thereof. 

li In a regulator, a Snap-acting mechanism 
comprising a bar pivoted at one end, a compres 
sion Spring engaged at its outer end with the bar 
near the free end thereof, a flexible member Con 
nected at One end to the Spring intermediate the 
ends of the bar, means for fixing the other end 
of the flexible member near the free end of the 
bar to compress the Spring, the Spring normally 
Subjecting said bar and flexible member to ten 
sion, means for moving the free end of the bar 
and the outer end of the Spring relative to the 
plane of Said member, a croSS-arm pivotally con 
nected to the bar at a point intermediate the ends 
of the arm, means connecting one of Said Spring 
and fiexible member to the croSS-arm at a point 
Spaced from said pivotal point, and control means 
ilounted on the cross-arm near the opposite ends 
thereof. 

12. A regulator comprising a laterally movable 
bar, a member having one end disposed inwardly 
from One end of the bar and Inovable laterally 
relative thereto, means for securing the bar and 
Filenber against endwise movement, a compres 
Sion spring connected at its outer end to the bar 
Oil. One side of Said member and at the other end 
to the neriner near the inner end thereof, the 
Spring normally exerting an expansive action at 
all angle to the member to urge the inner end 
thereof away from the bar, means for moving the 
Outer end of the Spring to the opposite side of 
the member to cause the Spring to Snap the inner 
end of the member against the bar and urge the 
bar away from the member, a cross-arm pivot 
ally connected to the bar at a point intermediate 
the ends of the arm, means connecting one of 
Said Spring and member to the cross-arm at a 
point Spaced from said pivotal point, and control 
means mounted on the cross-arm near the oppo 
site ends thereof. 

13. A regulator comprising a bar, pivoted at 
One end, a compression spring connected to the 
free end of the bar and extending inwardly to 
Ward its pivoted end, a flexible strip connected 
to the inner end of Said spring and extending 
outwardly toward the free end of the bar, means 
for fixing the Outer end of said strip, the spring 
normally exerting an expansive force on the bar 
at an angle thereto whereby the bar is urged in 
tension in one direction about its pivot, a cross 
arm pivotally connected to the bar at a point in 
termediate the ends of the arm, means connect 
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ing one of said spring and flexible strip to the 
Cross-arm at a point spaced from said pivotal 
point, and control means mounted on the cross 
arm near the opposite ends thereof. 

14. In a regulator, the combination of a cross 
arm, mechanism for moving the cross-arm about 
an axis intermediate its ends, conducting mem 
bers mounted transversely on the cross-arm near 
the Opposite ends thereof and each movable 
relative to the CrOSS-arm about an axis at an 
angle to said first axis, and a pair of fixed cons 
tacts cooperating with each of said conducting 
members and adapted to be selectively engaged 
thereby when the cross-arm is moved about said 
first axis. 

15. A regulator comprising a casing, a bar 
pivoted near one end in the casing, a flexible strip 
fixed to the casing near the free end of the bar 
and extending inwardly therefrom, a cross-arm 
pivotally mounted on the bar at a point inter 
mediate the ends of the arm, means connecting 
said flexible strip to the cross-arm at a point 
spaced from said pivotal point, a spring confined 
in compression between the free end of the bar 
and the inner end of the strip with its outer end 
on One side of the plane of the strip, the Spring 
normally urging the inner end of the strip and 
said member laterally in one direction, means 
for actuating the bar to move the outer end of 
the spring through the plane of said strip to the 
other side of the plane thereof, whereby the 
spring snaps the inner end of the strip and said 
member laterally in the opposite direction to 
move the cross-arm about an axis through said 
pivotal point, a conductor carried by said cross 
arm near each end thereof and movable thereon 
about an axis, at an angle to said first axis, and 
a pair of fixed contacts in the casing near, each 
end of the cross-arm adapted to be bridged by 
the adjacent conductor. 

16. In a thermo-responsive double-throw elec 
tric switch, a casing having two pairs of contacts 
mounted therein, an oscillating member in the 
casing adapted to close said pairs of contacts al 
ternately, a flexible member fixed at One end in 
the casing, a lever in the casing pivoted at one 

7 
end, a Spring exerting a force on the free ends 
of Said flexible member and lever, a thermo-re 
sponsive element for moving the lever about its 
pivot to change the plane of force exerted by the 
Spring on Said flexible member, whereby the flex 
ible member will flex in a direction opposite to a 
movement imparted to the lever by the thermo 
responsive element, a link attached to the flexible 
member, a second link attached to the lever, and 
means for pivotally connecting said links to the 
oscillating member in spaced relationship, where 
by a movement of the lever in one direction 
causes the oscillating member to close one pair 
of contacts, and a movement of the lever in the 
Opposite direction causes the oscillating member 
to close the other pair of contacts. 

17. In a thermo-responsive double-throw elec 
tric SWitch, two pairs of contacts, an oscillating 
member adapted to close said pairs of contacts 
alternately, a Snap mechanism including two 
links adapted to move in opposite directions, a 
thermo-responsive element operatively connected 
to the snap mechanism for moving the links, and 
means for pivotally connecting said links to the 
oscillating member in spaced relationship, where 
by movement of the thermo-responsive element 
in one direction operates the oscillating member 
through the Snap-acting mechanism to close one 
pair of contacts, and movement in the opposite 
direction operates the Oscillating member through 
the Snap-acting mechanism to close the other 
pair of contacts. 

18. In a regulator, an oscillating member, con 
trol means near the opposite ends of the member 
and operable thereby alternately as the member 
oscillates, actuating means for said member in 
cluding a pair of relatively movable links, pivotal 
means for connecting one of the links to said 
member intermediate its ends to pivotally Sup 
port the member independently of the other link, 
and means for connecting said last link to the 
member at a point spaced from said pivotal 
means to oscillate the member about the pivotal 
reas. 
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