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UNITED STATES 
1,935,906 

PATENT OFFICE 

1,935,906 
ELECTRIC swiTCH 

William Wesley Hicks, San Francisco, Calif., as 
signor to Wesix National Company, San 
Francisco, Calif., a corporation of Delaware 
Application May 26, 1930. 

(C. 200-140) 2 Claims. 

: This invention relates generally to automati 
cally controlled electric Switches and is particu 
larly applicable to switches of this type in which 
manual control is also desired. 

In electrical Systems employing automatic 
Switches which are responsive to temperature, 
pressure, volume or any other characteristic of a 
medium being acted upon by the current, it is 
frequently desirable to control the periods during 
which the automatic switches are operable by 
auxiliary means," as for example, by means of 
a manually operated Switch or by a time con 
trolled switch. Heretofore, such auxiliary 
Switches have necessitated the use of additional 
contacts in the circuit. Such additional contacts 
increase the cost of installation, tend to compli 
cate the System and introduce a point of weakness 
in the circuit. 

It is one object of this invention to simplify. 
installations of this general character. 
Another object is to provide means for disabling 

an automatically controlled Switch. Without re 
Sorting to additional contacts in the circuit cOn 
trolled by the automatic switch. 

Still another object is to provide auxiliary 
means for controlling a circuit under the control 
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of an automatic switch. 
A further object is to provide novel means for 

controlling the period of operation of an auto 
matically controlled Switch. 
A still further object is to provide control ap 

paratus for an electric circuit which includes an 
automatic SWitch and manually Operated means 
which are concurrently operable for effecting con 
trol over the circuit. 
A still further object is to provide a combined 

automatic switch and manual switch utilizing 
contacts which are common to both Switches, 
Other objects and advantages will become ap 

parent to those skilled in the art as the detailed 
description of certain preferred embodiments of 
this invention proceeds. \ 

In order that the principles of this invention 
may be more fully understood, attention is di 
rected to... the accompanying drawings in which: 

Fig. 1 is an elevational view illustrating one 
embodiment of the invention as applied to a there 
moresponsive Switch. 

Fig. 2 is a cross sectional view taken on the 
line 2-2 of Fig. 1 and showing the manner in 
which the device can be applied to a Waterheating 
System. 

Fig. 3 is a cross section taken on line 3-3 of 
Fig. i. 

Fig. 4 shows the relative position of the device 
as applied to one type of Water heater. 

Figs. 5 and 6 are circuit diagrams which illus 
trate the operation of the device, a single pole 
switch being shown for convenience. 

Fig. 7 is an elevational view of a modification. 

Serial No. 455,575 

Fig. 8 is a cross section taken on line 8-8 of 
Fig. 7. v 

Fig. 9 is a cross section taken on line 9-9 
of Fig. 8. 

Fig. 10 is a view similar to Fig. 8 showing the 
Switch in open position. 

Fig. 11 is an enlarged sectional detail view taken 
On the line 11-11 of Fig. 9.. 

Fig. 12 is a circuit diagram. 
In the embodiment, shown in Figs. 1 to 6 a. 

thermoresponsive switch of a type particularly 
adapted to control the circuit of an electric water 
heater is shown in combination with a manually 
Operated toggle mechanism for controlling the 
period of operation of the thermoresponsive 
SWitch. 

It is to be understood that the invention is not 
limited to thermoresponsive switches nor to auto 
matic switches on water heaters and that it is 
applicable to a wide variety of other types of 
Switches which may be employed for various 
purpoSeS. 

Referring first to Figs, 5 and 6 an electric 
heater 16 is shown connected in a circuit 11, 12 
controlled by a switch 15 having relatively mov 
able contacts 18 and 19. A thermoresponsive de 
vice 2 having a buckling diaphragm 22 is adapted 
to control the opening and closing of switch 15 in 
accordance with the temperature of some medium 
being heated by heater 16. Thermoresponsive 
device 21 may be of any suitable type, but the 
particular type illustrated comprises a movable 
diaphragm covering a gas-tight chamber filled 
with any suitable gas, such as, for example, ordi 
nary air. The thermoresponsive device 21 is 
placed in thermal contact with the medium being 
acted upon by heater 16 and whenthetemperature 
rises to a certain predetermined value the pres 
Sure exerted by the gas inside of the thermo 
responsive device exerts sufficient pressure to 
bulge diaphragm 22 outwardly as shown in Fig. 
5. When the temperature falls below a certain 
other predetermined value the pressure exerted 
by the gas is reduced to a value sufficient to bulge 
diaphragm 22 inwardly as shown in Fig. 6. 
AS representative of Suitable means for utilizing 

the buckling movement of diaphragm 22 to con 
trol Switch 15, a pin 23 is shown contacting lightly 
against diaphragm 22 and abutting against a 
lever 24 extending from arms 17 on which Switch 
contacts 18 are mounted. When the diaphragm 
22 bulges outwardly as shown in Fig. 5, pin23 
effectS. separation of the switch contacts to break 
the circuit to heater 16. The circuit then re 
mains broken until the temperature of themedium 
falls below a predetermined value whereupon dia 
phragm 22 bulges inwardly as shown in Fig. 6. 
Preferably contacts 18 are made relatively heavy 
and are pivoted about a horizontal axis, and in 
this manner the contacts are gravitationally 
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2 
biased toward closed position. When diaphragm 
22 bulges inwardly in response to a drop in the 
temperature, contacts 18 are gravitationally moved 
to close the circuit. Thus the circuit is recurrent 
ly opened and closed in accordance with the rise 
and fall of the temperature of the medium being 
acted upon, the heating element 16 being made 
operative when the temperature reaches its lower 
limit and being made inoperative When the texin 
perature reaches its upper limit and in this man 
ner the medium is kept at a temperature between 
predetermined limits. 
A toggle mechanism comprising links 26 and 

27 is provided for controlling the period of opera 
tion of the thermoresponsive switch. This toggle 
mechanism may be operated by any suitable 
means, such as a clock mechanism, or it can b2 
operated manually. The toggle mechanism, as 
illustrated, is suitable for manual Operation and 
for this reason link 27 is shown in the form of a 
convenient finger hold lever of a type frequently 
employed in toggle switches of the domestic type. 
When the toggle mechanism is in the position 
shown in Fig. 5, Switch 15 is under the exclusive 
control of thermoresponsive device 21 and the 
switch will be opened and closed in accordance 
with the movement of diaphragm. 22. When, 
however, the toggle mechanism is moved to the 
position shown in Fig. 6, link 26 engages a pro 
jection 28 extending from the lever on which con 
tact 8 is mounted thereby holding this ever in 
a position which prevents closing of the contact 
18. When the toggle mechanism is in this posi 
tion the switch contacts are under the exclusive 
control of the manually operated means and the 
switch contacts will be held open irrespective of 
the movement of diaphragm 22. In Fig. 6, for 
example, the thermoresponsive device is in 3, Con 
dition which would allow contact 18 to engage 
contact 19, but the toggle mechanism prevents 
this movement. 

Figs. 1, 2 and 3 illustrate the structural de 
tails of one embodiment of the device. The 
switch is mounted on a plate 31 which is pref 
serably vertically disposed when the device is in 
operative position. The switch snown is of the 
double pole type having two movable contacts 
18 and two relatively stationary contacts 19. 
Each contact 18 is mounted on an arm 17 which 
is insulated from its aSSociated contact and 
which is pivoted about a shaft 32. Extending 
from each of the arms 17 is a downwardly ex 
tending lever 24. Pin 23 is provided with an 
enlarged head portion 34 which is adapted to 
abut against both leverS 24 and in this manner 
pin 23 controls the operation of both contacts 
18, which are otherwise independently movable in 
order that each will make a clean and firm con 
tact. Flexible wires 36 having beaded insula 
tion 37 connect contacts 18 with binding posts 
38. Binding posts 38 are mounted on an insulat 
ing support 39. 

Extending from and rigidly Secured to lever 
24 are projections 28 which aire so positioned 
that they are forcibly struck by Biennb2r 26 of 
the toggle mechanism. When the toggle mecha 
nism is operated to the position which effects 
opening of the contacts. When projections 28 
are struck by members 26 of the toggle mecha 
nism, contacts 18 are rapidly Snapped out of en 
gagement with contacts 19, thereby insuring a 
quick break and one which is free from spark 
ing. To further increase the snapping action of 
the toggle mechanism formed by links 26 and 
27, a biasing spring 41 interconnects these mem 

1985,906 
bers in a manner which is already well known 
in the art. 

Thermoresponsive element 21 is adapted to be 
nounted adjacent plate 31 with diaphragin 22 
disposed in operative relationship with pin 23 as 
shown in Fig. 2 When the switch is empioyed 
in a water heating system thermoresponsive de 
vice 21 can be mounted in any convenient man 
ther relative to a coupling member 42 through 
which the water of the system passes. Prefer 
ably, thermoresponsive device 21 is mounted to 
oe in direct contact with the water, as shown 
in Fig 2, although in some Systems it may be 
desirable to arrange the elements differently. 
A conduit 43 can be provided for housing the 

conductors leading to and from the Switch and 
his conduit can be coupled in any suitable man 

(her to the support for the switch. To protect the 
switch against injury a sheet metal casing 44 
is provided which covers all of the exposed parts 
of the switch. Finger hold lever 27 of the toggle 
mechanism, however, extends through 2, Suitable 
opening in casing 44 in a manner which is com 
mon in switch construction and this opening is 
Barge enough to allow lever 27 to move freely to 
either one of its two positions. 

Briefly Summarizing the operation of the de 
vice as applied to a water heating System, it 
"will be assumed that the system has remained 
idie for an appreciable period and that the tog 
gle mechanism is in the position shown in Fig. 
6. To initiate heating of the water the toggle 
mechanism is moved to the position shown in 
Fig. 5. The water in the system being cold, dia 
phragan 22 has been bulged inwardly and con 
tacts 18 are free to engage contacts 19, this 
imovement being caused preferably by the Weight 
of contacts 18, although a light spring can be 
employed to bias contacts. 18 toward contacts 
9. When the circuit is closed, current flows 
through haater 18 and presently the water in 
the system becomes heated to a predetermined 
te:ngerature which is Sufficient to bulge dia 
phragm 22 outwardly, thereby moving pin 23 to 
a position which causes separation of contacts 
18 and 19 to break the circuit, as shown in Fig. 
5. As long as the Water remains at this tem 
perature or at any temperature which is suf 
ficient to keep diaphragm 22 bulged outwardly 
the circuit will remain open. When, however, 
the temperature falls below a predetermined 
yalue diaphragm 22 will again bulge inwardly 
allowing contacts 18 and 19 to close the circuit 
and the water is again heated by heater 16 to 
the temperature which causes breaking of the 
circuit. The circuit to the heater 6 is in this 
manner made and broken recurrently as long as 
the toggle mechanism is in the position shown 
in Fig. 5. When it is desired to restore the sys 
ten to idleness the toggle mechanism is moved 
to the position shown in Fig. 6, and the con 
tacts in the circuit then remain open regardless 
of the temperature of the water in the system. 

Fig. 4 illustrates a convenient position for the 
circuit controlling device of this invention 'when 
it is associated with a water heating system of 
the type which employs a tank 46 for storing 
the heated Water. 
A modified manual control mechanism is 

shown in FigS. i to 11 inclusive. In this modifl 
cation the toggle mechanism is replaced by a 
crank or a can which is adapted to engage the 
downwardly extending levers 24 associated with 
contacts 18 to keep these contacts disengaged 
from contacts 19. The other parts of the cir 
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face 58 on the end of the shaft 51. 

1,985,906 3 
cuit controlling mechanism remain unchanged. 
In this modification the manually operated 

control member comprises a rod or shaft 51 jour 
naled in brackets 52 and 53 secured to plate 31. 
Shaft 51 is capable of rotational movement 
through approximately 180° and to effect this 
movement a finger hold lever 54 is mounted on 
one end of shaft 51. Shaft 51 is provided with 
a bent or offset portion 56 which serves as a 
cam surface to engage lever 24 in one position 
of the shaft to separate contacts 18 and 19. In 
the other position of the shaft, which is 180° 
removed from the first position, the cam surface 
56 is rotated to anoninterfering position with 
respect to levers 24. when shaft 51 is moved to open the circuit it 
is desirable that the movement be relatively rapid 
so that the contacts will be separated quickly 
and thereby prevent sparking. For this purpose 
a spring 57 is provided which engages a cam sur 

One Con 
venient manner of forming cam surface 58 is to 
provide shaft 51 with a bent end portion 59 which 
extends at an angle of about 90° with shaft 51. A 
groove wide enough to receive the end of Spring 
57 is provided in the bent end portion 59 and 
preferably the cam surface is formed at the bot 
tom of this groove. The approximate contour of 
a cam surface which operates satisfactorily is 
shown in detail in Fig. 11. From an inspection of 
Fig. 11 it will be seen that when cam 58 is rotated 
through approximately 90°, spring 57 is tensioned 
by the cam and at the dead center position of 
the elements the tension on spring 57 becomes 
greatest. A slight additional movement past dead 
center brings a receding surface of the cam in 
contact with Spring 57 and the energy stored up 
in Spring 57 is directed against this cam Surface 
to move the bent end portion 59 and shaft 51 to 
a position 180 removed from its original posi 
tion, thus moving the offset portion 56 of shaft 
51 from the position shown in Fig. 8, for example, 
to the position shown in Fig. 10. Since cam 58 
is substantially symmetrical its action is prac 
tically the same when the lever 54 is moved in 
the other direction, that is, to turn shaft 51 from 
the position shown in Fig. 10 back to the position 
shown in Fig. 8. 
In Order that spring 57 may move shaft 51 from 

One position to another with a quick action, a lost 
motion connection is provided between shaft 51 
and lever 54. For this purpose lever 54 has a 
loose fit on shaft 51 and a pin 61 extending 
through shaft 51 is employed to form the connec 
tion between shaft 51 and lever 54. In order 
to provide the lost motion effect, pin 61 extends 
through relatively large apertures 62 in lever 
member 54. By this construction lever 54 is ca 
pabable of a limited movement relative to shaft 
51 and likewise shaft 51 is capable of a limited 

rotational movement without effecting lever 44. 
Thus, when lever 54 is turned to move cam sur 
face 58 to its dead center position pin 61 engages 
One side of aperture 62 and upon a slight addi 
tional movement of lever 54, spring 57 acting 80 
against cam surface 58 rapidly moves shaft 51 to 
the position in which pin 61 engages the opposite 
side of aperture 62. During this rapid movement 
of shaft 51 the offset portion 56 engages levers 24 
and quickly separates contacts 18 and 19. 85 
In the modification shown in Figs. 7 to 11, pin 

23 operates in the manner already described to 
open and close the contacts in accordance with 
the movement of the diaphragm of the thermore 
sponsive device 21. When shaft 51 is turned to 90 
the position shown in Fig. 10, however, contacts 
18 and 19 remain separated irrespective of the 
movement of pin. 23. 

Fig. 12 is a circuit diagram illustrating the 
manner in which a double pole switch would be 95 
connected in a circuit analogous to the circuit 
shown in Figs. 5 and 6. It will be understood that 
this invention is equally applicable to either single 
pole or double pole Switches. It will also be obvi 
OuS to those skilled in the art that pin 23 may be 100 
actuated by automatic means other than thermo 
responsive means as, for example, pressure re 
Sponsive means, volume responsive means or by 
Suitable timing mechanism. 
While certain preferred embodiments of this 105 

invention have been shown and described, many 
other embodiments will be apparent to those 
skilled in the art without departing from the in 
Vention as defined in the appended claims. 

I claim: 
1. In a circuit controlling device, an automatic 

Switch, thermoresponsive means for effecting 
operation of said switch to either open or closed 
position, a member adapted to be moved from an 
inactive position to a position in which it im- 115 
pOSes a mechanical restraint against closure of 
the contacts of said switch, and means for effect 
ing rapid movement of said member from said 
inactive position to said restraining position, said 
means including a Spring-biased toggle mecha- 120 
ISI. 
2. In a circuit controlling device, an automatic 

Switch, thermoresponsive means for effecting 
Operation of Said Switch to either open or closed 
position, a member adapted to be moved from 125 
an inactive position to a position in which it im 
pOSes a mechanical restraint against closure of the 
contacts of said switch, means for effecting rapid 
movement of Said member from said inactive 
position to said restraining position, said means 130 
including a Spring-biased toggle mechanism, and 
a manually operable lever for actuating said 
ea.S. 
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