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(57) ABSTRACT 

Athermostat valve 10 is provided for controlling gas How to 
an infrared catalytic heater 26. The thermostat valve 
includes a thermally responsive snap member 50, 64 posi 
tioned Within a housing central ?oW path and moveable With 
respect to the housing betWeen open and closed positions. 
An elastomeric seal 54 supported on the housing surrounds 
the central ?oW path and engages the snap member When in 
the closed position. A restricted ?oW path 58, 68 is provided 
in one of the housing and the snap disk for passing gas to the 
catalytic heater When the snap member is closed. The 
thermostat valve is relatively simple yet highly reliable. 
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TEMPERATURE ACTUATED FLOW RESTRICTOR 

FIELD OF THE INVENTION 

[0001] The present invention relates to a temperature 
actuated ?oW restrictor, also called a thermostat valve, for 
controlling gas How to a heater. More particularly, this 
invention relates to an improved thermostat valve for con 
trolling the ?oW of natural gas or propane for poWering an 
infrared catalytic heater. 

BACKGROUND OF THE INVENTION 

[0002] Catalytic heaters employ a catalyst bed Which 
results in ?ameless combustion of the fuel and the creation 
of infrared energy. Since combustion is ?ameless, these 
heaters may operate at a temperature that is loWer than the 
ignition temperature of the natural gas or propane. Catalytic 
heaters are thus particularly Well suited for applications 
desiring explosion proof operation, such as various appli 
cations involving the natural gas industry. In a typical 
catalytic heater, a catalyst bed is heated to a temperature of 
about 250° Fahrenheit at Which time the thermostat valve is 
opened so that the supplied fuel and oxygen form the desired 
reaction With the catalyst bed. When a desired temperature 
in a room or area about the heater is achieved, the amount 
of gas supplied to the heater must be reduced. It is important, 
hoWever, that the supply of gas How not be completely 
shut-off since removing the fuel supply Would alloW the 
catalyst to cool beloW the reaction temperature, Which 
Would then again require the catalyst bed to be raised to 
above 250° F. to restart the reaction. 

[0003] Conventional thermostat valves for most natural 
gas or propane consuming devices are designed to close off 
the fuel supply at a set point temperature. When such valves 
are used With catalytic heaters, manufacturers have modi?ed 
the valves to add an ori?ce through the valve body to alloW 
a reduced gas How to pass through the thermostat valve 
When closed, thereby reducing the heater output. Conven 
tional thermostat valves are quite large and thus expensive, 
since these thermostat valves are generally designed for use 
With equipment Which uses a much higher ?oW rate of 
natural gas or propane than do catalytic heaters. Conven 
tional thermostat valves are also complex, and frequently 
require high maintenance and repair costs. 

[0004] Various types of valves have been designed Which 
utiliZe a thermally responsive disk, Which is typically a 
bi-metal disk having tWo metallic layers bonded together 
With one of the layers having a higher thermal coef?cient of 
expansion than the other. U.S. Pat. Nos. 3,856,259, 3,930, 
613, 4,076,172, and 4,142,676 disclose prior art valves With 
bi-metal disks. In general, these valves are also complex and 
utiliZe various schemes for enabling the snap disk to close 
off How through the valve. US. Pat. No. 4,133,478 discloses 
a snap disk With a spider-type spring and an O-ring valve 
seat. U.S. Pat. No. 4,295,602 discloses a valve intended for 
use to limit the temperature of hot Water in a shoWer system, 
and restricts the Water ?oW When the snap disk is in the 
closed position. Since no elastomeric seal is provided for 
engagement With the snap disk, the How rate of the restricted 
Water may vary. US. Pat. No. 4,557,019 discloses a How 
control device intended for use With a gas analyZer and a 
heated sampling system to prevent liquid condensation in 
the system. None of the above prior art patents disclose a 
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valve Which is intended to control the How of natural gas or 
propane to an infrared catalytic heater. 

[0005] The disadvantages of the prior art are overcome by 
the present invention, and an improved thermostat valve for 
controlling gas How to a catalytic heater is hereinafter 
disclosed. 

SUMMARY OF THE INVENTION 

[0006] A thermostat valve according to the present inven 
tion is particularly designed for controlling the How of gas, 
such as natural gas or propane, to fuel an infrared catalytic 
heater. In one embodiment, the valve includes a housing 
having a central ?oW path betWeen the inlet port and the 
outlet port, and a snap disk movable With respect to the 
housing betWeen open and closed positions. An elastomeric 
seal supported on the housing is intended for engagement 
With the snap disk When in the closed position. A restricted 
?oW path spaced radially outWard from the elastomeric seal 
alloWs a restricted quantity of gas to pass to the heater When 
the snap disk is closed. The snap disk may include a plurality 
of through ports for passing gas through the central ?oW path 
When open and through the restricted ?oW path in the 
housing When closed. An O-ring may be used as a biasing 
member for engaging a periphery of the snap disk to bias the 
snap disk for engagement With the elastomeric seal. When 
the heater raises the temperature to a desired level, the snap 
disk Will move to the closed position to seal off How through 
the central ?oW path in the valve. A reduced amount of gas 
continues to How through the restricted ?oW path to prevent 
the heater from cooling beloW the catalyst reaction tempera 
ture. When the temperature drops beloW a selected value, the 
snap disk Will move to the open position to alloW ?oW 
through the central ?oW path in the housing, thereby pro 
viding an increased fuel ?oW rate to the heater to raise the 
surrounding temperature. In another embodiment, the snap 
member is provided With the restricted ?oW path for passing 
a limited quantity of gas to the heater When the snap member 
is closed. 

[0007] It is an object of the present invention to provide a 
relatively loW cost yet highly reliable thermostat valve for 
controlling gas How to an infrared catalytic heater. Arelated 
object of the invention is to provide a thermostat valve 
Which is simple and has feW, and preferably only one, 
moving part. 
[0008] It is a feature of the invention that the thermostat 
valve may be manufactured to operate at various tempera 
tures by changing the bi-metal disk. 

[0009] It is another feature of the invention that the safety 
of the thermostat valve is enhanced by providing a valve 
Which does not require any user adjustments. 

[0010] It is a signi?cant advantage of the invention that the 
thermostat valve is simple, highly reliable, and has a rela 
tively loW manufacturing and maintenance cost. 

[0011] These and other objects, features, and advantages 
of the present invention Will become apparent from the 
folloWing detailed description, Wherein reference is made to 
the ?gures in the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a simpli?ed representation of a thermo 
stat valve according to the present invention positioned 
along a How path from a gas storage vessel to a catalytic 
heater; 
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[0013] FIG. 2 is cross-sectional vieW of the thermostat 
valve as shown in FIG. 1 in the open position; 

[0014] FIG. 3 is cross-sectional vieW of the valve as 
shoWn in FIG. 1 in the closed position; and 

[0015] FIG. 4 is a top vieW of the bi-metal disk shoWn in 
FIGS. 2 and 3. 

[0016] 
member. 

FIG. 5 is a top vieW of an alternative bi-metal 

BRIEF DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] The temperature actuated ?oW restrictor or ther 
mostat valve according to the present invention is particu 
larly Well suited for controlling the How of natural gas or 
propane for poWering an infrared catalytic heater. FIG. 1 
simplistically depicts a storage vessel 12 With a How line 14 
in ?uid communication With conventional ?tting 16 Which is 
threaded to thermostat valve 10. A conventional tubing 
connector 18 is provided for forming a ?uid-tight seal 
betWeen tubing line 14 and threaded ?tting 16. A similar 
?tting 20 is threaded to the outlet port of the thermostat 
valve 10, With connector 22 ?uidly connecting the outlet 
?oW line 24 to the threaded ?tting 20. An infrared catalytic 
heater 26 is thus provided With fuel through the line 24, With 
the How of fuel being regulated by the thermostat valve 10. 

[0018] FIG. 2 depicts the thermostat valve 10 in the open 
position. Inlet housing 30 includes an inlet port 34 With 
threads 36 for receiving ?tting 16. The outlet housing 32 
includes outlet port 38 having similar threads 40 for engage 
ment With ?tting 20. The inlet and outlet ports are intercon 
nected by mating housing threads 42. An O-ring seal 44 is 
provided in groove 45 Within the outlet housing, and forms 
a ?uid-tight static seal betWeen the housing 30 and the 
housing 32. 

[0019] The housing includes a central ?oW path extending 
betWeen the ports 34 and 38, With the snap disk 50 posi 
tioned Within the central ?oW path and moveable With 
respect to the housing, as shoWn in FIGS. 2 and 3, from the 
open position to the closed position. More particularly, the 
inlet housing includes central through port 46, and the outer 
housing includes a central through port 48. Gas thus ?oWs 
through the one or more ports 56 provided in the snap disk 
50 and through the port 48 When the snap disk is in the open 
position. 

[0020] An elastomeric seal 54 is supported on the outlet 
housing 32, and more speci?cally is restrained from radial 
movement by the annular lip 52. Abiasing member, such as 
an elastomeric material ring 62, engages the periphery of the 
snap ring 50 and acts to eXert a slight force Which biases the 
snap ring to the closed position. Biasing member 62 also 
accommodates or “takes up” tolerance variations betWeen 
the housings When fully mated by engagement of mating 
surfaces 47. Snap disk 50 is effectively sandWiched betWeen 
the stop surface 60 on the outlet housing 32 and the 
elastomeric ring 62, so that the slight pressure provided by 
the elastomeric ring 62 eXerts a right conveX force on the 
snap ring 50. 

[0021] Once the temperature of the snap ring 50 drops 
beloW a selected value, Which Would be greater than the 
reaction temperature of the catalyst in the heater 26, the snap 
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ring Will automatically move to the left conveX shape, as 
shoWn in FIG. 2, thereby unsealing the snap ring from the 
elastomeric seal 54. Natural gas or propane may thus pass 
through the ports 56 in the snap ring and through the port 48, 
thereby supplying an increased ?oW rate of gas to the heater 
to heat the surrounding environment. When fully open, the 
thermostat valve is capable of passing much more gas than 
the How rate used by the heater, but How through the valve 
is limited by a doWnstream ?oW restrictor Within or asso 
ciated With the heater. Once heated to a desired temperature, 
snap ring 50 Will snap to the closed position as shoWn in 
FIG. 3, thereby forming a ?uid-tight seal With the O-ring 54. 
This tight seal is important since the valve, When closed, 
only passes gas through the restricted ?oW path discussed 
beloW. It is thus important that this restricted gas ?oW rate 
be substantially constant. 

[0022] Each of the one or more through passageWays in 
the snap disk is positioned radially outWard of the elasto 
meric seal 54, so that no How through the port 48 occurs 
When the snap ring is in the closed position. A small amount 
of ?uid ?oW continues to pass through the ports 56 in the 
snap disk, hoWever, then ?oWs through the restricted ?oW 
path 58 in the outlet housing 32, thereby supplying suf?cient 
gas to the heater to prevent the catalyst from cooling beloW 
a minimum reaction temperature. In order to insure that the 
central ?oW path is closed off When the snap ring is in the 
FIG. 3 position, each of the one or more through passage 
Ways 56 in the snap ring and the restrictive ?oW path 56 in 
the housing are radially outWard from the elastomeric seal 
54. Particularly With respect to the restricted ?oW passage 
Way 58, this “radially outWard” positioning means that at 
least part of the restricted ?oW path is radially outWard from 
the seal 54 so that the restricted ?oW bypass past the seal 54 
is provided When the snap ring is in the closed position. At 
least a portion of the passageWay 58 is thus radially outWard 
from the seal 58, With this restricted ?oW passageWay being 
in parallel With the central ?oW path through the elastomeric 
seal. The snap disk 50, When closed, may also rest against a 
stop surface on the housing adjacent the O-ring 54, as shoWn 
in FIG. 3. In a preferred embodiment, the restricted ?oW 
path 58 has a substantially uniform cross-section the diam 
eter less than 0.04 inches. In a preferred embodiment, the 
restricted ?oW path may have a uniform diameter of from 
0.015 to 0.025 inches. 

[0023] Although FIGS. 2 and 3 shoW the elastomeric seal 
54 provided on the outlet housing and the restricted ?oW 
path 58 in the outlet housing, the seal 54 could be supported 
on the inlet housing, in Which case the restricted ?oW path 
could also be provided in the inlet housing. 

[0024] FIG. 4 illustrates the top vieW of the disk valve 50, 
and shoWs three circumferentially spaced ports 56. It should 
be understood that the passageWays 56 in the snap disk may 
have other con?gurations and, if desired, may eXtend to an 
edge surface of the snap disk. 

[0025] In another embodiment, the thermally responsive 
snap member may not be disk shaped, but rather could have 
a more rectangular con?guration, as shoWn in FIG. 5, 
provided that the Width of the snap member is greater than 
the diameter of the O-ring 54, so that How is reliably closed 
off through the port 48 When the snap member is in the 
closed position. The snap member 64 thus has parallel side 
edges 66, 67. For this embodiment, the passageWays past the 
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snap member may thus be formed by the spacing betWeen 
the sides of the snap member and the interior Wall of the 
housing. The elastomeric material ring 62 may still be 
provided, however, for exerting a desired biasing force on 
the snap member. 

[0026] FIG. 5 also shoWs another technique for forming 
the restricted ?oW path. In this case, the snap member 64 is 
provided With a centrally positioned small through port 68 
through the snap member, Which may be formed by a laser 
cutting operation. For this embodiment, the restricted ?oW 
path 58 in the housing may thus be eliminated since the snap 
member, When closed and in sealing engagement With the 
O-ring 54, still alloWs a restricted amount of gas to pass 
through the disk and then through port 48 to supply a 
restricted amount of gas to the heater to prevent the heater 
from cooling beloW a desired temperature. As previously 
discussed, the port 68 may have a nominal diameter of about 
0.02 inches, and like passageWay 58 is shoWn enlarged for 
clarity. 
[0027] FIGS. 1 and 2 desirably shoW a straight line 
central ?oW path through the housing. It should be under 
stood that this con?guration is preferred, although an angled 
central ?oW path through the housing could be provided so 
that the outlet port Were positioned, for example, at 90° 
relative to the inlet port. Those skilled in the art Will 
appreciate that one or both of the inlet housing and outlet 
housing may include conventional Wrench ?ats for exerting 
a desired torque on the inlet housing With respect to the 
outlet housing to insure a reliable sealed connection betWeen 
the housings. If the restricted flow path in the valve body or 
in the snap member become plugged, the heater Will cool 
beloW its operating temperature, so that the heater Will safely 
shut doWn and the problem easily detected and corrected. 

[0028] While preferred embodiments of the present inven 
tion have been illustrated in detail, it is apparent that 
modi?cations and adaptations of the preferred embodiments 
Will occur to those skilled in the art. HoWever, it is to be 
expressly understood that such modi?cations and adapta 
tions are Within the spirit and scope of the present invention 
as set forth in the folloWing claims. 

What is claimed is: 
1. A thermostat valve for controlling gas How to a 

catalytic heater, comprising: 

a housing having an inlet port, an outlet port, and a central 
?oW path extending betWeen the inlet port and the 
outlet port; 

a thermally responsive snap member positioned Within the 
housing central ?oW path and moveable With respect to 
the housing betWeen an open position and a closed 
position; 

an elastomeric seal supported on the housing and circum 
ferentially surrounding the How path through the hous 
ing for engagement With the snap member When in the 
closed position; 

a restricted ?oW path in the housing in parallel With the 
central ?oW path through the elastomeric seal for 
passing gas to the catalytic heater When the snap disk 
is in the closed position; and 
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the snap member forming one or more passageWays each 
positioned outWardly of the elastomeric seal for passing 
gas When the snap member is in both the open and 
closed positions. 

2. A thermostat valve as de?ned in claim 1, further 
comprising: 

a biasing member for biasing the snap member toWard the 
closed position. 

3. A thermostat valve as de?ned in claim 2, Wherein the 
biasing member comprises an elastomeric material ring 
engaging a periphery of the snap member. 

4. A thermostat valve as de?ned in claim 1, Wherein the 
one or more passageWays includes a plurality of through 
passageWays through the snap member. 

5. A thermostat valve as de?ned in claim 1, Wherein the 
snap member has a disk shape. 

6. A thermostat valve as de?ned in claim 1, Wherein the 
one or more passageWays are positioned betWeen the snap 
member and the housing. 

7. A thermostat valve as de?ned in claim 1, Wherein the 
housing includes an inlet housing and an outlet housing each 
having threads for mating engagement. 

8. A thermostat valve as de?ned in claim 7, further 
comprising: 

a housing seal for sealing betWeen the inlet housing and 
the outlet housing. 

9. A thermostat valve as de?ned in claim 1, further 
comprising: 

the housing including a threaded inlet port and a threaded 
outlet port; 

a threaded inlet ?tting for threaded engagement With the 
threaded inlet port; and 

a threaded outlet ?tting for threaded engagement With the 
threaded outlet port. 

10. A thermostat valve as de?ned in claim 1, Wherein the 
restricted ?oW path has a substantially uniform cross-section 
With a diameter less than 0.04 inches. 

11. A thermostat valve for controlling gas How to a 
catalytic heater, comprising: 

a housing having an inlet port, an outlet port, and a central 
?oW path extending betWeen the inlet port and the 
outlet port; 

a bi-material snap member positioned Within the housing 
central ?oW path and moveable With respect to the 
housing betWeen an open position and a closed posi 
tion; 

an elastomeric seal supported on the housing and circum 
ferentially surrounding the How path through the hous 
ing for engagement With the snap member When in the 
closed position; 

a restricted ?oW path in the snap member radially inWard 
of the elastomeric seal for passing gas to the heater 
When the snap member is in the closed position; and 

the snap member forming one or more passageWays each 
positioned radially outWardly of the elastomeric seal 
for passing gas When the snap member is in both the 
open and closed positions. 
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12. A thermostat valve as de?ned in claim 11, further 
comprising: 

a biasing member for biasing the snap member toward the 
closed position. 

13. Athermostat valve as de?ned in claim 12, Wherein the 
biasing member comprises an elastomeric material ring 
engaging a periphery of the snap member. 

14. A thermostat valve as de?ned in claim 11, Wherein the 
one or more passageWays includes a plurality of through 
passageWays through the snap member. 

15. A thermostat valve as de?ned in claim 11, Wherein the 
housing includes an inlet housing and an outlet housing each 
having threads for mating engagement. 

16. A thermostat valve as de?ned in claim 11, Wherein the 
snap member has a disk shape. 

17. A thermostat valve as de?ned in claim 11, Wherein the 
one or more passageWays are positioned outWard of the snap 
member. 

18. A thermostat valve as de?ned in claim 11, Wherein the 
restricted ?oW path has a nominal diameter less than 0.04 
inches. 
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19. A thermostat valve for controlling gas How to a 
catalytic heater, comprising: 

a housing having an inlet port, an outlet port, and a central 
?oW path extending betWeen the inlet port and the 
outlet port; 

a thermally responsive snap disk positioned Within the 
housing central ?oW path and moveable With respect to 
the housing betWeen an open position and a closed 
position; 

an elastomeric seal supported on the housing and circum 
ferentially surrounding the How path through the hous 
ing for engagement With the snap disk When in the 
closed position; 

a biasing member for biasing the snap member toWard the 
closed position; 

a restricted ?oW path in one of the housing and the snap 
disk for passing gas to the catalytic heater When the 
snap disk is in the closed position; and 

the snap member including one or more passageWays 
each positioned radially outWardly of the elastomeric 
seal for passing gas When the snap member is in the 
open and closed positions. 

* * * * * 


