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UNITED STATES PATENT oFFICE 
THERMosTATICALLY oPERATED vALvE 

MECHANISMI . . 

VVatson. L. Favvk and Roy N. Bowman, stockton, 
Calif., assignors to Rheem Manufacturing 
Company, Richmond, Calif, a corporation of 
California, 

Application November 17, 1941, Serial No. 419,444 
5 Claims. (C1.236-48) 

The invention relates to thermostatically op 
erated Snap-acting valve mechanisms and more 
particularly to the construction of the “clickerº 
Or Snap-acting device and valve combination. 

. In the thermostat art, various types of snap 
acting or so-called “clickerº devices have been 
used in the chain of movement between a tem 
perature responsive element and a control mem 
ber Such as a valve or switch. Many devices, 
hoWever, Which are successful for moving a con 
tact arm of an electrici switch with snap-action, 
are not successful for opening and closing a valve 
for the reason that in the latter case a great deal 
more force and power is required to open the 
valve With snap action to overcome the greater 
inertia of the Valve parts and the resistance of 
the usual fluid back pressure and valve closing 
Spring urging the valve to its seated or closed 
position. An object of the present invention is 
to provide a clicker device of the character de 
Scribed Which although Very simple in its con 
struction and operation, will nevertheless possess 
Sufficient power in its Snap movement to properly 
open a gas valve and to hold the valve in open 
position. 
Another object of the invention isto provide 

a Snap acting mechanism of the character de 
Scribed which will have sufficient throw to in 
Sures an abundant flow of gas through the open 
Valve. 

. A further object of the invention is to provide 
a mechanism of the character described having 
improved sensitivitythereby affording a so-called 
“short range' thermostat operating upon a tem 
perature differential of Well under 10º Fahr. 
Where desired. 

Yet another object of the invention isto pro 
vide mechanism of the character described hav 
ing an improved adjustable control for the opere 
ating temperature of the device. 

Still another object of the invention is to pro 
Vide a thermostatically operated gas valve mech 
anism of the character above which will with 
stand extreme temperature changes and may be 
subjected -to freezing temperatures without in 
jury to the mechanism. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
i going, Will be set forth in the following descrip 
tion of the preferred form of the invention Which 
is illustrated in the drawings accompanying and 
forming part of the specification. It is to be 
understood, however, that variations in the show 
ing made by the Said drawings and description 
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tion assetforth in the claims, 
Referring to said drawings: - M Y - 
Figure 1is a front elevation ofathermostat 

ically operated gas valve mechanismº constructed 
in accordance with the present invention. 

Figure 2 is a plan view of the mechanismillus 
trated in Figure 1. . . . . . . M 

Figure 3 is a vertical sectional view of the 
mechanism taken substantially on the plane of 
line 3-3 of Figure 1. . . , 

I Figure 4 is a vertical sectional view takenat 

may be adopted within the scope of the inven 

substantiallyright angles to the plane of Figure 
3 and as indicated by 
Figure 3. * : . . . "-3 ---- . ... 

Figure 5 is a cross sectional view of the mech 
anismº taken substantially on the plane of line 

the plane of line 4-4 of 

5--5 ofFigure 4. 
Figure 6 is a plan view of the clicker strip 

used in the presentmechanism. 
Figure 7 is a longitudinal edge view of the 

clicker strip. . . . . . 
Figure 8 is an :end elevation of the clicker 

strip. . . . . . . 
Figure 9 is a' side elevation of the clicker strip 

asshown in a Snapped position with respectto 
Figures 6-8. 
Figure 10 is an end elevation of the clicker 

strip in its snapped position. M s... e' 
Figure 11 is a vertical sectional view of a mod 

ified form of construction of the mechanism. 
Figure 12 is a vertical sectional view takenat substantially right angles to the plane of Figure 

11 andas indicated by the plane of line 12-12 
ofFigure 11. , 
Figure 13 is across-sectional view of the modi 

fied form of mechanism and is taken substantial 
ly on the plane of line 3 of Figure 12. , 

Figure 14 is a vertical sectional view ofa fur 
ther modified form of the invention. --- 

Figure 15 is a plan view of the clicker strip used 
in the form of the invention illustrated in Fig 
ure 14. i , - 
The thermostatically operated gas valve mech 

anism of the presenti invention consists briefly 
of a snap-acting device consisting of a strip ofre 
silient material bentalonga transverse axisto 
define intersecting planar portions, the combina 
tion of temperature responsive means andan 
abutmentengaging one of these portions and op 
erative upon an increase in temperature to-arch 
the portion in intersecting relation to the trans 
verse bend, whereby the opposite end portion of 
the stripis caused to snapinto a straight line 
position With the first portion with the Snapping 

  



2 
end portion arched in conformity With the first 
portion so as to form a straight rigid longitudi 
nal member, and an organization of partS in 
cluding a valve and means connecting the Valve 
to the free end portion of the strip and arranged 
Whereby such end portion in snapping to its 
straight arched position, will open and hold open 
the Valve. Other important features of construc 
tion Will appear in the folloWing detailed de 
scription of the mechanism. 

5 

: 0 
With reference more specifically to the accom 

panying drawings, the thermostatically operated 
gas valve mechanism is housed in a casing 6, 
here formed as a cast body, (see Figures 1 and 2) 
having two main portions i 7 and 18 each of hol 
low construction and connected by a holloW 
bridge piece l9. The body portion 8 is formed. 
at the lower end thereof With a gas inlet open 
ing in which is fitted a gas supply conduit 2, 
and is further provided in the interior thereof 
with a valve chamber and a manual shut-off 
valve, not shown, operated by a handle 22 at the 
top of the body portion 8. Above the shut-off 
valve, the hollow passage 23 in the bridge por 
tion 9 connects With the interior gas paSSage 
in the body 18 and leads off laterally through 
the bridge piece i 9 into a valve chamber 24 at 
the front of the body portion 7. A pilot gas pas 
sage also leads off from the interior gas pas 
sage of the body portion 18 above the shut-off 
valve and a conduit 26 is connected to the body 
for conveying gas to the pilot burner. Also pref 
erably, a pilot shut-off valve is incorporated in 
this latter passage and operated at the eXte 
rior of the body by means of a lever 27. The 
construction of the body portion 18 and the sev 
era passages and valves above mentiomed, form 
no part of the present invention andare more 
or less standard construction and practice and 
hence a detailed showing of the same has not 
here been made. It is sufficient for present pur 
poses to merely note that in the normal opera 
tion of the device, gas will flow from conduit 2 
into the interior of the body part. 18 and then 
laterally through passage 23 into the valve cham 
ber 24. 
With reference to Figure 3, it Will be seen that 

theinlet, gas chamber 24 in the body part 17 is 
closed on the front side thereof by a plug 28 
threaded into the chamber, and that the gas is 
discharged from the chamber by Way of a plu 
rality of discharge openings 29 provided in the 
basewall 3 of the chamber about a central valve 
stem support 32. Formed in the base Wall 31 
around the openings. 29 and facing into the 
chamber, is an annular valve seat 33 Which is 
adapted to engage the forward face of a Valve 
34 mounted in the chamber between the Seat 
33 and the inside wall of the plug 28. A helical 
spring 36 is compressed between the plug and 
the valve for normally urging the valve to the 
seat 33. The valve is mounted for movement to 
and from its closed position against the Seat 33 
by, means of a valve stem 37 carried by the valve 
axially thereof and mounted for reciprocation 
through a cylindrical opening provided in the 
valvestem support 32, the opposite free end 38 
of the valve stem projecting through the sup 
port 32 and into an adiacent interior compart 
ment 39 in the body portion for operation by the 
valve opening means. Gas is discharged from 
the compartment 39 in the open position of valve 
34 by way of an opening 41 in the base of the 
body, and to which is connected a conduit 42 

2,358,637 
which the present valve mechanismis designed to 
control. 
The device as illustrated in Figures 1 to 10 

and 14 and 15 of the accompanying draWings is 
designed for use With a storage type of hot Water 
heater and is accordingly formed on the rearside 
43 of the body portion 7 With a threaded plug 
part 44 which is adapted to be threaded into a 
suitable opening formed in the side of the hot 
Water tank. A thermal connection with the 
hot Water in the tank is here obtained in the 

i customary mannerby means of a rod and tube 
thermostat including a tube 46 of copper or 
other heat expanding metal and a rod 47 of 
ferrous (invar) metal or other material having 
a low coefficient of heat eXpansion. The tube 
46, as will be noted, is threaded into a passage 
48 centrally through the plug 44 so as to rigidly 
Secure the inner end of the tube to the body, 
the majority of the length of the tube thereby 
projecting from the plug for direct engagement 
With the hot Water in the tank. The rod 47 
extends axially through the tube 46 and the out 
er end of the rod is fastened to the outer end 
of the tube whereby the rod and tube move as 
a unit thereat, thereby producing a relative 

i movement between the inner end 49 of the rod 
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leading to the gasburner of the heating system 75 

and the inner end of the tube and the body. By 
reason of this construction and as will be read 
ilyunderstood, an eXpansion of the tube 46 caused 
by an increase of temperature of the Water in 
the tank Will cause a movement of the inner end 
49 of the rod to the right, as viewed in Figure 3, 
and contrawise a contraction of the tube 46 
caused by a cooling of the water in the tank 
Will cause a movement of the inner end 49 of 
the rod to the left. 

In accordance With the present construction, 
means is provided for transmitting the relative 
movement of the inner end of the rod to the 
valve 34 Whereby upon cooling of the Water in 
the tank to a predetermined temperature, the 
Valve Will be opened to fire the burner under 
the Waterheater and When the Water in the 
tank has been heated to a predetermineditem 
perature, the Valve Will be closed. Due to the 
fact that the available movement at the inner 
end 49 of the rod is relatively Small compared 
to the necessary movement of the valve, the rod 
movement is amplified in its transmission to 
the Valve and also for reasons Well understood 
in the art, a Snap-acting device is incorporated 
in the chain of movement so asto cause the gas 
valve 34 to snap open and to snap closed after 
the rod end 49 has moved a predetermined dis 
tance. 
The Snap-action device, or as sometimes re 

ferred to as the clicker, consists of a sheet or 
strip 5 of resilient material such as spring steel 
and is bent along a transverse line or. axis 52 
so as to define substantially planar end por 
tions 53 and 54 which intersect at the transverse 
line 52. We have found that best operation of 
the clicker is obtained when the planar por 
tions 53 and 54 are disposed at an obtuse angle 
With respect to line 52 of approximately 167º, as 
illustrated in Figure 7. Now if distorting forces 
are applied to one of the planar portions, such 
as portion 53, So as to cause the latter to arch 
or curve about a longitudinal line- or axis 56, 
the arch formed in the portion 53 will intersect 
the transverse line of bend of line 52 and if the 
portion 53 is arched sufficiently, the opposite 
end portion 54 Will spring into a straight line 
position along the longitudinal axis 56 and be 
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held-in arched form- continuous With portion 53. 

- As the distorting forces applied to portion. 53 
are released and this portion permitted to re 
turn to its normal planar position, the end por 
tion 56 Will spring to-its normally inclined planar 
position by reason of the inherent set in the 
strip, - , 

The foregoing- operation of the clicker is illus 
trated. in Figures 7 to 10 of the drawings. In 
Figure 8 the distorting forcestending to arch the 
portion-53- are illustrated as F1 and F2 depress 
ing the opposite edges of the strip portion, 53 
and F3 operating in an opposite direction at the 
center of the strip. The effecting of the arch 
ing of the member is illustrated in Figure 10. 
In accordance With the present invention the 
forces F1, Fa and Fa are continuously applied 
in accordance with and proportional to the ther 
mostatic movement of the rod end 49, While the 
movement of the opposite end portion 54 of the 
strip is sudden and discontinuous and effected 
only after forces F1, F2 and F3 have moved a pre 
determined distance. - - - 

With reference to Figures 7-to 10, it will be 
noted that the forces F1, F2 and F3 move but a 
relatively small distance to produce a substan 
tially greater movement of the free end portion 
54 of the strip, Whereby amplification of move 
ment is obtained. We have also found that the 
operation of the strip is substantially improved 
when the free end portion 34 is narrowed in 
width toward the free end 57thereof Thus 
we preferto taper the side edges 58 and 59 of 
the end portion 54 from the bend line 52 towards 
the free edge 5. 
While the Strip provides a positive Snap action 

throw of the end portion 54 in opposite direc 
tions as aforementioned, we have found that 
the portion 54 moves into its arched straight 
line position, as illustrated in Figures 9 and 10, 
with considerably more vigor than its return 
snap movement to its normal planar position, 
as illustrated in Figures 7 and 8. In its arched 
position, the end portion 54 isvery rigidito later 
ally applied forces by reason of its arched con 
formation. AS above mentioned, in the open 
ing and closing of a gas valve of the present 
character, a substantially greater force and more 
energy is required to open the valve with snap 
action than to close the valve with snap action, 
by reason of the gas pressure and valve closing 
spring both operating to urge the valve to its 
seated position and to hold the valve in seated 
position. In view of the foregoing and as an 
important feature of the present construction, 
the clicker mechanismisso arranged as to pro 
duce an opening of the valve 34 uponsnap move 
ment of end portion 54 to its arched straight 
line position, whereby the maximum force and 
energy is made available for opening the valve. 
Applying the above to the present structure, 

and with special reference to Figures 3, 4 and 5, 
it Will be noted that the base portion 53 of the 
strip is mounted centrally thereofona relatively 
narrow abutment 6 which extends longitudi 
nally centrally of the strip. The base portion 
53 may be secured to the abutmentinany desir 
able manner, asfor exampleby, means of a screW 
62, here threaded into the abutment and :engag 
ing through an opening. 63 in the strip. As will 
beseen from Figures 3 and 5, the abutment 6 
is formed as an integral portion of the front:Wall 
of the casing and is arranged in longitudinal 
alignment with-the-valvestem 37, Whereby with 
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3 
the strip supported as aforesaid, the opposite 
free-end portion 54 of the strip islinjuxta-posi 
tion With the outer end38 of the Valve stem and 
is: adapted to engage the valve stem in Snapping 
over to. a straight line position to open the Valve. 
Preferably in order to permit adjustment of the 
operative connection between the strip and the 
valve stem, a screw 64 is threaded into the end 
38 of the Valve stem for engagement With the 
strip portion 54. In this instance the abutment 
6 servesto provide force F3, as illustrated in 
Figures 8 and 10, and by reason of the narrow 
ness of the abutment, see Figure 5, the side edges 
66, and 67: of the strip portion 53 are unsup 
ported and may be moved in the direction of the 
abutment to arch the base portion of the strip 
as above described. - . . i 

The depressing forces on the side edges 66 
and 67 of the strip, and corresponding to forces 
Fi and F2, illustrated in Figures 8 and 10, are 
here provided by means of a movement ampli 
fyinglever 68 operatively connected to and actu 
ated by the end 49à of the rod.: As Will beseen 
from Figure 3, one end 69 of the lever is mount 
ed on a fulcrum 7, while the opposite end 72 
is formed with side projections 73, see Figure 5 
Which eingage the Strip adjacent the: side edges 
66 and 67 to force the strip into an arched posi 
tion over the abutment 6 l. The lever is en 
gaged intermediate its length by the free end 
49 of the thermostat rod Whereby amplification 
of movement is obtained. 

In the operation of the device, When the water 
in the storage tank has been heated to a pre 
determined temperature, the rod end 49 will be 
moved to the right and the stress on the base 
portion 53 of the strip releasedi sufficiently to 
permit the opposite end portion 54 of the strip 
to assume its normal planar position, thereby 
permitting the-valve 34 to seat and close off the 
gas flow to the burner. As the water in the tank 
begins to cool, the rod end 49 of the thermo 
statis forced to the left, thereby urging the 
base portion 53 of the strip to its arched posi 
tion and when this movement has continued to 
a point of instability of the strip, the free. end 
portion 54 of the strip will rapidly snap over into 
the Straight line position aforementioned and 
open valve 34. In orderto obtain a proper open 
ing and closing of the valve, we have found that 
it is desirable to limit the throwing movement of: 
Strip end 54to somethingless than its full throw 
if unrestricted. This means is here in the form 
of a bracket 74 which is mounted under the free 
extremity 57' of the strip and is of channel form 
in cross Section, as viewed in Figure 3, so as to 
limit the throw of the strip end 57 to the internal 
dimensions of the channel. v 
As an important feature of the present con 

struction We provide means for adjusting the 
device to operate at various predetermined tem 
peratures, So that the water in the tank may be 
maintained at any desired temperature within 
the range of operation of the device. Such an 
adjusting means is here effectively provided by 
the provision of adjusting the position of ful 
crum 7, Whereby the relationship of the longi 
tudinal position of rod end 49 and the stress On 
the strip may be adjusted and controlled. As 
here shown, the fulcrum 7 is provided on the 
end of a screw member 76 threaded through a 
Wall of the casing and engageable at its outer 
end to permit adjustment. As will be under 
stood, a threading of the screw into the body 
Will displace the lever toward the end of the rod 
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are arranged in juxta-position to a yoke member 
4 secured to the valve stem 37'. The amount 

of mOVement permitted the free ends O8 and 09 
is limited by a bracket member il 16 having chan 
nel portions T and l'8 arranged about the free 
Strip ends in a, Similar manner to that ShoWIn in 
Connection With the first embodiment. In this 
forn of the inVention it Will be noted that aS the 
Water in the tank is heated to a predetermined 
temperature, the distorting force On the center 
portion of the discis relieved whereby the strip 
end portions f08 and 09 spring to their normal 
position, thereby permitting a seating of the Valve 
34''. On the other hand as the Water in the tank 
Cools, the distorting force is applied to the cen 
ter portion 07 of the disc, causing the latter to 
arch along line or axis i 13 and after a predeter 
mined distortion of the center portion, the Strip 
end portions 8 and 99 Will Spring into a 
straight line arched position thereby Striking 
and displacing the yoke 4 and opening the valve 
34' With Snap action. 
VVe claina: 
1. In a snap acting mechanism for opening and 

ClOSing a Valve, a sheet of resilient material haV 
ing Substantially planar portions intersecting 
alOng a Substantially Straight line, temperature 
reSpOnsive neans and anabutinenti engaging One 
Of Said portions and Operative upon a change, in 
temperature to arch Said portion in intersecting 
relation to Said line Whereby to cause Said other 
portion to Snap into a continuous arched posi 
tion With respect to said first portion, and an or 
ganization including a valve and means connect 
ing said Valve to Said other portion arranged 
Whereby said portion in Snapping to arched po 
sition Will open and hold Open said valve, Said 
other portion having a free end and a stop en 
gaging Said free end in one of the positions of 
Said other portion. 

2. In a snap acting mechanism for opening and 
closing a valve Which is Spring-pressed to a S 
Slume a ClOSed position, a Sheet of resilient ma 
terial haVing substantially planar portions in 
terSecting along a substantially straight line, 
temperature responsive means and an abutment 
engaging one of said portions and operative lupon 
a change in temperature to arch said portion in 
interSecting relation to Saidine Whereby to Cause 
said other portion to snap into a continuous 
arched postion With reSpect to said first portion, 
and an organization including a valve and means 
connecting Said Valve to said other portion ar 
ranged whereby said portion in Snapping to 
arched position Will Open and hold open said 
valve against the resistance of the valve spring, 
Said other portion having a free end, and a stop 
engaging Said free end in one of the positions of 
said other portion. 

3. In a snap acting mechanism for opening and 
closing a Valve Which is Spring-preSSed to a S 
sume a closed position, a sheet of resilient ma 
terial bent along a transverse line to provide 

. Substantially planar portions intersecting at said 
line, temperature responsive means and abut 
ment means engaging one of said portions and 
Operative upon a change of temperature to arch 
Said portion in intersecting relation to said line 

0 

5 
Whereby to cause said other portion to Snap into 
a continuous arched position With respect to said 
first portion and upon a reverse change in tem 
perature to permit return of Said first portion 
toWards its planar position Whereby Said second 
portion Will Snapinto its normal inclined planar 
position, Said second portion being adapted for 
connection to said Valve for openingsame against 
the resistance of the spring when said first por 
tion is arched as aforesaid and closing the valve 

. Upon Snap action of said second portion in re 
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verse direction, said second portion having a free 
end and means for controlling the amount of 
Valve opening comprising a stop engaging the 
free end of Said second portion. W -: 

4. In a snap acting mechanism of the char 
acter described, an elongated strip of resilienti 
material formed With a bendalong a transverse 
aXis to define Substantially planar end portions 
inclined to each other, means for supporting One 
of Said portions at substantially the transVerse 
center thereof With the other of Said portions in 
juxtapOSition to a ValVetobe operated, a thermo 
static element adapted to move upon tempera 
ture changes, a leverengaged by said element and 
haVing Spaced preSSUre pointS engaging Said first 
portions adiacent the transverse edges thereof 
on opposite sides of said supporting means to 
cause an arching of said first portion about said 
Supporting neans and in interSecting relation 
to Said aXis to produce a Sudden novement of 
Said other end portion into a Substantially 
straight line arched position With respect to said 
first portion. 

5. A thermostatically operated gas valve com 
prising, a casing haVing a valve compartment de 
fined in part by the front Wall of Said casing, a 
gas Valve mounted in said compartment and sup 
ported for movement to and from a Seated pas 
sage closing position, a Valve stem carried by Said 
Valve and eXtending aXially therefrom, an elon 

i gated strip of resilient material being bent along 

50 

a transverse aXisto provide substantially planar 
end portions inclined to each other, means along 
the longitudinal center of the strip for support 
ing One of Said portions on Said front Wall With 
the other of said portions in iuxtaposition to said 
Val'Ve stem, a SCreW member threaded through 
said front Wall in Substantially aligned position 
With reSpect to Said Valve Sten and Said Support 
ing means, a lever having one end thereof ful 

i crumed upon the inner end of said screw mem 
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ber and the opposite end thereof engaged With 
Said first Strip portion and haVing pointSat 
opposite Sides coacting With Said Supporting 
means to distort said first Strip portion into 
an arched form intersecting said axis to cause 
snap action of the opposite end portion of said 
Strip, and a thernostatic element mOVable ac 
cording to temperature changes carried by the 
rear Wall of Said casing and adapted formOUnt 
ing Within ahot Water tank or the like and haV 
ing One end thereof engaged With Said lever to 
produce the aforesaid distortion of said first strip 
portion, 

WATSON L. HAWK. 
ROY N. BOVVMAN. 


