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This invention relates to a snap action ther 

mostat adapted for use with water heaters and 
similar devices, the same being especially de 
signed to suit the requirements of gas oper 

sated devices of that general description. 
The principal object of my invention is to 

provide a thermostat which is extremely quick 
in its action, will function within a very short 
temperature range, can be easily adjusted to 

to suit requirements, and can be easily taken 
apart and put together again whenever it is 
desired to clean or inspect the same. Still 
more particularly, it is the object of this in 
vention to provide a snap action thermostat 

ls, which does not require the use of a spring 
metal diaphragm but embodies a mechanism 
which will maintain the valve in wide open 
position up to the instant it is snapped closed 
and will likewise maintain the valve tightly 

so closed up to the instant it is snapped open, 
another advantage of this mechanism being in 
the fact that extreme temperature conditions 
cannot possibly result in any injury thereto. 
According to my invention the valve is slid 

2s ably mounted on a plunger suitably mounted 
for reciprocation in the center of the valve 
seat, said plunger having a portion thereof 
profiled in the form of a double cone, pref 
erably coaxial with the rest of the plunger, 

30 and having one, two or more pins slidably 
mounted in radial bores in the hub of the valve 
having their inner ends pointed and spring 
pressed into engagement with the double cone 
cam surface on either side of the middle there 

35 of, whereby to hold the valve yieldingly but 
with appreciable pressure either in the open 
or closed position, slight movement of the 
plunger in one direction serving to cause the 
valve to snap open, and slight movement in 

40 the other direction causing the valve to snap 
closed by reason of the pins being caused to 
ride over the middle or high point of the cam 
surface from one side to the other. The plunger is arranged to be operated positively 
element through the medium of any suitable 
movement amplifying means and is arranged 
to be returned by spring action. 
These and other features of the device of 

50 my invention will be discussed in the follow 

in one direction by the movable thermostatic 

ing specification in which reference is made 
to the accompanying drawings, wherein 
Figure 1 is a section through a thermostat 

ically controlled gas valve for a water heat 
er, embodying my invention, the valve being 
shown closed; 

Fig. 2 is a similar view of a part of Fig. 
1 showing the parts changed in position cor 
responding to the open position of the valve; 

Fig. 3 is a cross-section on the line 3-3 of Fig.1, and 
Fig. 4 is a cross-section on the line 4-4 of Fig. 2. 
The same reference numerals are applied 

to corresponding parts throughout the views. 
The thermostat in connection with which 

I illustrate my invention comprises the usual 
rod and tube elements 5 and 6 respectively, 
the one being substantially non-expandin 
because of its low coefficient of expansion, an 
the other being expansible by reason of its 
comparatively high coefficient of expansion. 
I prefer to make the element 5 of a rod of 
invar, which, as is well known has substan 
tially no expansion or contraction with 
changes in temperature, and prefer to make 
the element 6 of a brass or copper tube so as to 
expand and contract with temperature vari 
ations. The tube 6 is threaded or otherwise 
suitably fixed in the cast hollow valve body 
7 inside the externally threaded plug portion 
8 thereof, by means of which the valve body 
is arranged to be mounted in the side or bot 
tom of the tank of a gas operated water 
heater or the like. The rod 5 is adjustably 
secured at its outer end in the outer end of the 
tube 6, as by threading into a plug 9, which 
in turn is preferably threaded and soldered 
in place in the end of the tube 6 so as to be 
held against turning. From this description 
it must be evident that expansion and con 
traction of the tube 6 causes slight endwise 
movement of the rod 5 and that a tempera 
ture adjustment may be secured by simply 
turning the rod 5 in the plug 9. For the lat 
ter purpose I provide a lever 10 fixed on the 
inner end of the rod 5 and extending through 
a slot 11 provided in the side of the body 7 
adjacent the plug end 8 thereof. 
The valve body 7 is connected between 
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pipes 12 and 13, the former extending from 
the gas main and the latter being connected 
to the burner of the heater. A by-pass con 
nection (not shown) from the pipe 12 to the 
ilot light of the burner is usually provided. 
e flow of gas from the pipe 12 to the pipe 

18 is arranged to be controlled by means of 
a disc valve 14 slidably movable on a plunger 
Y5 toward or away from the seat 16 to cover 
or uncover a plurality of ports 17 provided 
in the inner end of the hollow plug 18 thread 
ed into the valve body 7, as shown at 19. The 
plug 18 is cylindrical and intermediate its 
ends has an annular groove 20 formed on the 
outside thereof with which a plurality of 

rts 21 provided in the wall of the plug 
ve communication. In this way it is not 

necessary to have the plug 18 assume any 
certain position in the body 7 to permit the 
flow of gas from the pipe 12 to the pipe 13 
through the ports 17 and 21. The inner end 
of the plug 18 is slightly reduced to provide 
an annular shoulder 22 thereon for the pur 
pose of compressing packing 23 between the 
plug and an annular shoulder 24 formed by a slight enlargement of the cylindrical bore 
25 of the y 7, whereby to prevent any 
leakage of gas through the valve body about 
the plug. A plug 26 is threaded in the outer 
end of the plug 18 to seal the valve body. 
The plunger 15 is slidably received at one 

end in a center hole 27 provided in the in 
ner end of the plug 18 and at the other end 
in a center hole 28 provided in a plug 29 
having a press fit in the bore 25 of the body 7. 
A graphite-asbestos washer 30 is disposed in 
a recess in the plug 29 and fits snugly about 
the plunger 15 for a gas-tight joint, said 
washer being suitably held in place by a 
metallic washer 31 having a press fit in the 
same recess therein. imilarly, another 
graphite-asbestos washer 32 is mounted in 
a recess in the face of the valve 14 and has 
a close fit on the plunger 15 to prevent the 
leakage of gas between the valve and plunger 
when the valve is closed, a metallic washer 
88 being also provided to hold the washer 32 
in place. The plunger 15 is suitably cylin 
drical at both ends where it fits in the center 
holes 27 and 28, but has the intermediate por 
tion thereof formed to provide a double cone 
can, as indicated at 34, the middle or high 
point 35 thereof being defined by the bases 
of the two cones occupying the same plane. 
Now, one, two, or more, but preferably two, diametrically opposed, pins 36 are slidably 
received in radial guide Es 37 provided in 
the hub 88 on the back of the valve 14 and 
have conically pointed inner ends arranged 
in engagement with the double cone cam 34 
on either side of the high or mid point 35 
of the latter. These pins are spring pressed 
inwardly suitably by means of a single semi 
circular or crescent shaped leaf spring 39 
which has the reduced ends 40 of said pins 
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passed through holes provided in the ends 
thereof to receive the same. The pressure of 
the spring 39 on the pins 36 tending to cause 
the latter to move inwardly, results in the 
movement of the valve 14 in either direction 
on the plunger 15 depending on which side 
of the mid or high point 35 of the double 
cone can 34 the ends of the pins 36 happen 
to engage. When the pointed ends of the 
pins 86 engage the cam 34 to the right of 
the midpoint 35, as shown in Fig. 1, the valve 
14 moves to the right until it engages the 
seat 16, being then held in such closed posi 
tion under a definite appreciable pressure for 
which the spring 39 is, of course, responsible. 
On the other hand, let us assume that while 
the valve is closed, the plunger 15 is moved to the right from the position shown in Fig. 1, 
just enough to bring the mid point 35 of the 
cam 34 to the right of the pointed ends of the 
pins 36. When that occurs, the pointed ends 
of the pins 36 ride down the opposite in 
clination of the cam 34 on the left 
of the mid point 35 and cause the valve 14 
to move to the left to the open position shown 
in Fig. 2, the movement being limited by 
the engagement of the hub 38 of the valve 
with the plug 29. It will now be shown how 
the plunger 15 is arranged to be moved posi 
tively to the right under the action of the 
thermostatic element 5, and is arranged to be 
returned under spring action. 
A coiled compression spring 41 is provided 

inside the plug 18 and has its one end fitting 
over the reduced end 42 of the plunger 15 
and engaging a washer 43 passed over the 
said reduced end whereby to tend normally to 
urge the plunger 15 toward the left, the other 
end of the spring 41 fitting about and held in 
position by a small boss 44 provided for the 
purpose on the inside of the plug 26. The op 
posite end of the plunger is rounded, as 
shown at 45, and has the inner ends of a pair 
of non-resilient levers 46 engaging the same, 
said levers being struck from sheet metal and 
suitably ribbed longitudinally, as indicated 
at 47, to lend stiffness. The outer ends of 
said levers rest on an annular, beveled seat 48 
provided on the edge of an annular flange 49 
formed on the plug 29. The beveling of the 
seat 48 insures contact of the levers 46 there 
with only at their extreme outer ends and 
also allows the levers a certain amount of 
freedom for rocking motion with res to 
the seat required in operation. A cylindri 
cal plunger or follower 50 is slidably received 
in the end of the bore 25 and has a circular 
knife-edged shoulder 51 arranged to have 
line contact with the levers 46 near the outer 
ends thereof, or, more specifically, at points 
on the circumference of a circle of a radius 
slightly less than that of the plunger. The 
plunger has a central recess 52 on the back 
thereof in which the rounded end of the 
thermostatic element 5 engages. Since the 

and side. 
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levers 46 are supported at their extreme outer 
... ends and are borne against by the plunger 50 
at points near the outer ends, it will be evi 
dent that the levers will have rocking motion 
communicated thereto in the movement of 
the rod 5 and, since the inner ends of the 
levers 46 bear against the end of the plunger 
15, the latter will be given amplified move 
mént, which, however, is always proportion 

O 

5 

25 

30 

65 

short temperature range. 

ate to the amount of movement, of the rod 5. 
In operation, it will be evident from the 

foregoing description that when the tubular 
thermostatic element 6 is hot and consequent 
ly slightly elongated, the rod element 5 is re 
tracted to the left with reference to the body 
7, and the plunger 15 is moved under action 
of spring 41 to the position shown in Fig. 1, 
in which the pointed inner ends of the pins 
36 engage the cam 34 to the right of the mid 
point 35 thereof. The spring 41 keeps the 
plunger 15 under a substantially constant 
end thrust toward the levers 46. The valve 
14 remains closed until the tubular thermo 
static element 6 cools off enough to result in 
sufficient contraction thereof for the rod ele 
ment 5 to move to the right and force, the 
plunger 15 to the right against the action of 
the spring 41 enough to cause the pointed 
inner ends of the pins 36 to ride over the mid 
point 35 from the right hand side thereof to 
the left hand side, whereupon the spring 89 
causes the valve 14 to Snap Open. 
ly, the midpoint 35 of the cam will be defined 
by a sharp edge. Consequently, there can be 
no fluttering of the valve; it will remain fully 
closed up to the instant that it snaps open, 
and, conversely, it will remain fully opened 
up to the instant that it snaps closed. The 
more or less sharply defined mid point 35 of . 
the cam 34 and the more or less sharpened 
cone pointed ends of the pins 36, as well as 
the guides 37 that cause the pins to move truly, in a predetermined plane, cooperate to 
make the valve function within an extremely 

Now, while it is 
apparent that a very slight movement of 
the plunger 15 will suffice to snap the valve 
from open to closed position, or vice versa, 
it will also be seen that an excessive amount 
of movement of the plunger 15 cannot possi 
bly result in damage to any part of the mech 
anism; if, after the valve has been opened, as 
shown in Fig. 2, the plunger 15 is given still 
further movement by reason of additional 
contraction of the tubular thermostatic ele 
ment 6, the valve will still remain open, and 
the same is true in the closing of the valve, 
additional movement of the plunger having 
no effect whatever. This point is of consid 
erable importance from the standpoint that 
extreme temperature conditions will not re 
sult in injury to the device. If it is desired 
at any time to take the device apart for the 
purpose of inspection or cleaning, it is a sim 
ple matter to remove the plug 18 to get at the 

Obvious 

3 

valve seat 16; the spring 41 remains caged in 
the plug 18 so that there is no chance of an inexperienced person getting the parts re 
placed improperly. If any adjustment of 
the device is desired at any time, that is taken 
care of by simply moving the lever 10. 
"Hot' or “Cold’ markings may be provided 
on the outside of the valve body 7 adjacent 
the projecting end of the lever 10 and in that 
event, the shifting of the lever toward “Hot 
results in unscrewing the rod element 5, and 
vice versa in the shifting of the lever toward 
“Cold'. 

It is believed the foregoing description 
imparts a good understanding of the various 
features of my invention. While I have 
illustrated and described the application 
thereof to a valve for a gas-operated water 
heater, it should be understood that there 
are numerous other applications. Further 
more, as regards the various details of con 
struction and arrangement illustrated, it 
should be understood that various changes might be made without seriously departing 
from the invention. For example, I do not limit myself to the use of the particular 
movement amplifying means herein shown, 
namely, the plunger 50 and levers 46, inas 
much as a compound fulcrum, such as is 
commonly employed in thermostatic devices 
of this kind, might be employed to transmit 
amplified movement to the plunger 15 in the 
movement of the rod 5. 

I claim: 
1. In athermostatic device of the character 

described, a casing, a valve or other element 
therein to be operated, the same having an 
integral enlarged hub portion, said hub hav 
ing an elongated hole therein for bearing 
support of the valve on a plunger, a plunger 
in said casing received in the hole in the hub 
portion of said valve so that the latter is 
slidably mounted thereon for reciprocation 
toward and away from a seat therefor in said 
casing, and means housed in the hub portion 
providing an operating connection between 
the plunger and the valve whereby the latter 
is arranged to be moved in one direction in 
the event of a predetermined movement of 
the plunger relative thereto in the opposite 
direction. 

2. In a thermostatic device of the charac 
ter described, a casing, a valve or other ele 
ment therein arranged to be operated and 
having a hub portion, a plunger in said cas 

ed thereon to serve as a guide therefor, said 
plunger having means for operating the 
same, said plunger having a double cone cam 
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ing concentric with the valve and having 
the hub portion of the latter slidably mount 

25 

thereon within the hub of the valve with . 
respect to which the valve is slidable on the 
lunger, the cones of said cam having their 
ases in the same plane to provide the high 

portion of the cam, one or more pins slidably 



O 

5 

30 

40 

5 

5. 

4. 

mounted in transverse bores provided in the 
hub of the valve having their inner ends en 
gaging the double cone cam on either side of 
the high portion, depending on the position 
of the valve, and spring means urging the 
pins inwardly into engagement with the cam. 

3. A device as set forth in claim 2 wherein 
the double cone cam has a sharply defined 
high portion and wherein the one or more 
pins have their inner ends conically pointed 
to ride abruptly from one side to the other 
over the high portion of the cam. 

4. A device as set forth in claim 2 wherein 
the pin is mounted for substantially radial 
movement, and wherein the spring means for 
operating the same comprises a substantially 
semi-circular leaf spring fitting about the 
valve hub and suitably held in place in such 
position and having the outer end of the pin 
operatively connected with one end thereof. 

5. A device as set forth in claim 2 wherein 
two diametrically opposed pins are provided 
mounted for substantially radial movement 
with reference to the valve and wherein the 
spring means comprises a g substan 
tially semi-circular leaf spring fitting about 
the valve hub substantially concentric there 
with and having the opposite ends thereof 
operatively connected with the outer ends of 
said pins and tending normally to urge the 
pins inwardly toward each other. 

6. In a thermostatic device of the character 
described, the combination with a thermo 
static element arranged to move in the event 
of temperature variation, of a casing provid 
ing a substantially cylindrical bore therein, 
there being a valve seat about a valve port 
provided at one end of said bore, a valve in 
said bore movable toward and away from the 
seat, a plunger reciprocably mounted in said 
casing having the valve slidably mounted 
thereon to serve as a guide therefor, spring 
means acting against one end of said plunger 
tending normally to move the same in one 
direction, one or more levers disposed radial 
ly with reference to the bore engaging the 
other end of the plunger at their inner ends 
and having their outer ends suitably support 
ed in said bore, another plunger slidably re 
ceived in said bore and having the thermo 
static element engaging the back thereof to 
communicate movement thereto, the front of 
said plunger having an annular shoulder 
projecting therefrom arranged for engage 
ment with the levers near the outer ends of 
the latter whereby in the movement of said 
plunger amplified movement is communicat 
ed through the levers to the first mentioned 
plunger, and means providing an operating 
connection between said plunger and valve 
whereby when the former is moved in one 
direction the latter is moved in the opposite 
direction. 

7. A structure as set forth in claim 6 where 
in the thermostatic element constitutes the in 
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ner element of a thermostat and is threadedly 
mounted at its outer end in the outer end 
of the outer element to permit endwise ad 
justment of the inner element with respect 
to the outer element by the turning of the 
former with reference to the latter, the said 
casing having an opening in one side thereof 
adjacent the end of said adjustable thermo 
static element, and a part attached to said 
element and operative through said opening. 

8. A structure as set E in claim 6 in 
cluding a hollow, plug removably mounted 
in one end of the bore in said casing and pro 
viding the valve seat and port on the inner 
wall thereof, the first mentioned plunger being slidably received in a center guide 
EE, rovided in the inner wall of said 
plug, said plug having the plunger actuat 
ing spring mounted therein, and a closure 
for said plug providing an abutment 
for the outer end of said spring. 

9. A structure as set forth in claim 6 in 
cluding a hollow plug removably mounted 
in the one end of the bore in said casing and 
having the valve seat and valve port pro 
vided in the inner wall thereof, the first men 
tioned plunger being slidably received at 
one end in a center guide opening provided 
in the inner wall of said plug, and another 
plug stationarily mounted in said bore and 
having a center guide opening slidably re. 
ceiving the other end of said first mentioned 
plunger. 

10. In a thermostatic device of the charac 
ter described, the combination with a thermo 
static element arranged to move in the event of temperature variation of a casing pro 
viding a mounting for said element, said cas 
ing having a substantially cylindrical bore 
therein, a hollow plug removably mounted 
in the one end of said bore provided with a 
valve port in the inner wall thereof and a 
valve seat about said port, there being a 
center guide opening in the inner wall of said 
plug, a plunger slidably received in said 
guide opening, spring means in said plug 
acting against the end of said plunger tend 
ing normally to move it in one direction, 
means operated by the thermostatic element 
and operatively related to the other end of 
said plunger arranged to move the latter in 
the opposite direction against the action of 
said spring, a valve slidably mounted on 
said plunger for movement toward and away 
from the valve seat, and means providing 
an operating connection between the plunger 
and the valve whereby when the former is 
moved in one direction the latter is moved 
in the opposite direction. 

11. A device as set forth in claim 10 in 
cluding another part stationarily mounted 
in the bore of said casing behind the valve, 
said part having a center guide opening 
slidably receiving said pluunger, the said 
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part serving to limit movement of the valve 
away from its seat. - 

12. In a thermostatic device of the char 
acter described, a casing, a valve or other ele 
ment therein arranged to be operated and 
having a hub portion, a plunger in said cas 
ing concentric with the valve and having the 
hub portion of the latter slidably mounted 
thereon to serve as a guide therefor, said 
plunger having means for operating the 
same, said plunger being annularly recessed 
within the hub of the valve to provide a 
double cone cam over which the valve hub is 
arranged to slide on the plunger, the cones of 
said cam having their bases in the same 
plane to provide the E. portion of the cam, 
one or more pins slidably mounted in radial 
holes provided in the hub of the valve hav 
ing their inner ends engaging the double cone 
cam on either side of the high portion, de 
pending on the position of the valve, and 
spring means urging the pins inwardly into 
engagement with the cam. 

13. In a device of the character described, 
the combination of a casing having a longi 
tudinal bore, a plug entered in said bore to 
define one end of a valve chamber, another 
plug entered in the bore to define the other 
end of the valve chamber, the last mentioned plug being provided with a valve port and 
a valve seat about said port, there being 
guide openings in alignment with one 
another in said plugs, a plunger slidably 
received in said guide openings, means for 
operating the plunger back and forth, a valve 
slidably mounted on said plunger in the valve 
chamber and arranged by engagement with 
the first plug to have the movement thereof 
away from the seat limited, and means in 
the sliding joint between the valve and plung 
er providing an operating connection be 
tween the plunger and valve whereby when 
the former is moved in one direction the 
latter is moved in the opposite direction. 

14. A device as set forth in claim 13 where 
in the means for operating the plunger back 
and forth includes a coiled compression 
spring mounted within a hollow portion of 
the second plug and acting against the end of 
the plunger projecting into said plug through 
the guide opening in the inner wall thereof. 

15. A device asset forth in claim 13 where 
in the bore of the casing is enlarged at one 
end for reception of one of said plugs, there 
by providing an annular shoulder in the bore, 
the device including a packing member re 
ceived in the bore in abutment with the an 
nular shoulder, there being an annular 
shoulder on said plug arranged to abut the 
packing member from the opposite side to 
compress said member between the shoulders 
whereby to seal the joint at the plug. 

16. In a device of the character described, 
the combination of a casing. having a bore 
provided therein, a valve seat in said bore 

defining one end of a valve chamber, a plug 
entered into the bore to define the other end 
of the valve chamber, a plunger slidably 
mounted in said plug and extending into 
the valve chamber, means for operating the 
plunger back and forth, a valve for coopera 
tion with the valve seat slidably mounted 
on the plunger in the valve chamber, and 
means in the E" between the valve and 
Fig. providing an operating connection 
bitween the plunger and valve whereby when 
the former is moved in one direction the lat 
ter is moved in the opposite direction. 

17. In a device of the character described, 
the combination of a casing having a bore 
provided therein, a hollow plug removably 
mounted in said bore provided with a valve 
port in the inner wall thereof and a valve 
seat about said port, there being a center 
guide opening in the inner wall of said plug, 
a plunger slidably received in the guide open 
ing, means for operating the plunger back 
and forth, a valve slidably mounted on the 
plunger and arranged to move toward and 
away from the valve seat, and means in the 
joint between the valve and plunger provid 
ing an operating connection between the 
plunger and valve whereby when the former 
is moved in one direction the latter is moved 
in the opposite direction. 

18. In a device of the character described, . 
the combination of a casing having a bore 
provided therein, there being a valve seat 
in said bore at one end of a valve chamber, 
a plug entered in said bore and defining the 
other end of the valve chamber, a plunger 
slidably received in an opening in said plug 
and extending into the valve chamber, one 
or more levers disposed radially with ref 
erence to the plug having their outer ends 
suitably supported on the plug and their 
inner ends engaging the end of the plunger, 
means for communicating amplified move 
ment to the plunger by communicating move 
ment to the levers near their outer ends, and 
a valve mounted on the plunger in the valve 
chamber for cooperation with the valve seat. 

19. In a device of the character described, 
the combination of a casing having a bore 
provided therein, there being a valve seat in 
said bore at one end of a valve chamber, a 
plug, entered in said bore and defining the 
other end of the valve chamber, a plunger 
slidably received in an opening in said plug 
and extending into the valve chamber, one 
or more levers disposed radially with ref 
erence to the plug having their outer ends 
suitably supported on the plug and their in 
ner ends engaging the end of the plunger, 
means for communicating amplified move 
ment to the plunger by communicating move 
ment to the levers near their outer ends, a 
valve slidably mounted on the plunger in 
the valve chamber for cooperation with the 
valve seat, the same being limited in its 
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movement away from the valve seat by en 
gagement with the plug, and means in the 
joint between the valve and plunger provid 
ing a reversing operating connection where 
by when the one element is moved in one 
direction the other element is moved in the 
opposite direction. 

20. In a valve, a casing, a valve therein 
arranged to be operated and having a hub 
portion, a plunger in said casing concentric 
with the valve and having the hub portion 
of the latter slidably and rotatably mounted 
thereon to serve as a guide therefor, said 
plunger having means for operating the 
same, said plunger having an annularly re 
cessed portion thereon within the hub por 
tion of the valve conformed to a double cone 
cam shape with respect to which the valve 
hub is slidable and rotatable, the cones of 
said cam having their bases in the same plane 
to provide the high portion of the cam, and a 
plurality of pins radially disposed with ref 
erence to the hub in a plane exactly parallel 
with the bases of the cones and slidably re 
ceived in radial holes provided in the hub of 
the valve with the inner ends thereof riding 
on the cam, and spring means for urging the 
pin inwardly into engagement with the cam, 

21. In a snap-action mechanism, the com 
bination of a plunger, means supporting the 
same for endwise movement, a part having a 
hub portion slidably received on said plung 
er, E. plunger and part thereon being ar 
ranged to cooperate so that when the one 
is given a predetermined movement in one 
direction relative to the other, the other is arranged to be given abrupt, movemelit. in 
the opposite direction, said plunger having 
a double cone cam thereon within said hub 

rtion, the cones of said cam having their E. in the same plane to provide the high 
portion of the cam, one or more pins slidably 
mounted in transverse bores provided in said 
hub portion and having their inner ends en 
gaging the double cone cam on either side of the high portion depending on the posi 
tion of the part with relation to the plunger, 
and spring means urging the pins inwardly 
into engagement with the cam. 

22. A mechanism as set forth in claim 21 
wherein the double cone cam has a sharply 
defined high portion and wherein the one or 
more pins have their inner ends conically 
pointed to ride abruptly from one side to the 
other over the high portion of the cam. 

23. A mechanism as set forth in claim 21 
wherein the pin is mounted for substantial 
ly radial movement, and wherein the spring 
means for operating the same comprises, a 
substantially semi-circular leaf spring fit 
ting about the hub portion and suitably held 
in place in such position and having the outer 
end of the pin operatively connected with 
one end thereof. 

24. A mechanism as set forth in claim 2 
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wherein two diametrically opposed pins are 
provided mounted for substantially radial 
movement with reference to the hub portion 
and wherein the spring means comprises a 
single substantially semi-circular leaf spring 
fitting about the hub portion substantially 
concentric therewith and having the opposite 
ends thereof operatively connected with the 
outer ends of said pins and tending normal 
ly to urge the pins inwardly toward each 
other. 

25. In a valve of the character described, 
the combination of a casing, a valve seat in 
said casing in closely spaced relation to a 
wall provided in said casing, a short plunger 
guided for movement in and projectin 
through a center hole in the seat at one en 
and Eig through a hole in the wall at 
its other end, spring means coooperating 
with one end of said plunger tending nor 
mally to move it in one direction, and means 
cooperating with the other end of the plung 
er to move it in the opposite direction against 
the action of said spring means, a valve dis 
posed in the space between the wall and seat 
and having an enlarged hub portion slidably 
received on the plunger as a guide, said 
plunger having a double cone cam thereon 
within the hub of the valve, the cones of said 
cam having their bases in the same plane to 
provide the high portion of the cam, one or 
more pins slidably mounted in transverse 
bores provided in said hub and having their 
inner ends engaging the double cone cam on either side of the high portion depending on 
the position of the valve with relation to the 
plunger, and spring means urging the pins 
inwardly into engagement with the cam. 

26. A device as set forth in claim 13, where 
in the bore of the casing is enlarged at one 
end for reception of one of said plugs, there 
by providing an annular shoulder in the bore, 
and wherein said plug has an annular shoul der thereon arranged in the entry of the plug 
in the bore to approach the other shoulder 
whereby to seal the bore by means of the plug. 

27. A device as set forth in claim 17, where 
in the bore of the casing is enlarged at one 
end for reception of said plug, thereby pro 
viding an annular shoulder in the bore, and 
wherein the plug has an annular shoulder 
thereon arranged in the entry of the plug in 
the bore to approach the other shoulder, 
whereby to seal the bore by means of the plug. 

28. In a thermostatic device of the char. 
acter described, a casing, a valve or other ele 
ment therein to be operated, the same havin 
an integral enlarged hub portion, said E 
having a hole therein for bearing support of 
the valve on a plunger, a plunger in said cas 
ing received in the hole in the hubportion of 
said valve so that the latter is slidably mount 
ed thereon for reciprocation toward and away 
from a seat therefor in said casing, said 
plunger being annularly recessed to provide 
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a double cone cam thereon within the hub of 
the valve, the cones of which have their bases 
in the same plane to provide the high portion 
of the cam, said hub being elongated so that 

5 the hole therein is longer than the recessed 
cam portion of said plunger to provide prop 
er bearing support of the valve in any posi 
tion thereof on the plunger relative to the 
cam, one or more pins slidably mounted in 

le transverse bores provided in said hub and 
having their inner ends engaging the double 
cone cam on either side of the high portion 
depending on the position of the valve with 
respect to the plunger, and spring means urg 

5 ing the pins inwardly into engagement with 
the cam. 

29. In a snap action mechanism, the combi 
nation of a plunger, means supporting the 
same for endwise movement, a part having a 

20 hub portion slidably received on said plung 
er, the plunger and part thereon being ar 
ranged to cooperate so that when the one is 
given a predetermined movement in one di 
rection relative to the other, the other is ar 
ranged to be given abrupt movement in the 
opposite direction, said plunger having an 
annularly recessed portion providing a double 
cone cam thereon within said hub portion, the 
cones of said cam having their bases in the 
same plane to provide the high portion of the 
cam, the hub portion being elongated so that 
it is longer than the recessed cam portion of 
the plunger whereby to have proper bearing 
support on the plunger in any position of the 
part with respect to the cam, one or more pins 
slidably mounted in transverse bores provided 
in said hub portion and having their inner 
ends engaging the double cone cam on either 
side of the high portion depending on the 
position of the part with relation to the plung 
er, and spring means urging the pins inward 
ly into engagement with the cam. 
In witness of the foregoing I affix my sig 

nature. 
45 JOHN H. GRAYSON. 
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