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"GAS PRESSQBE REGQLATOR" 

This invention relates to qas flow pressure­

requlating devices an~ in particular to a two stage gas 
pressure regulator capable of raqulating and providing 

5 a low gas pressure at an outlet port regardless of the 
gas flow rate demanded from a source of high gas pres­
sure such as a tank of liquified gas. 

Bac)qround of the Inyention 
Gas pressure regulators are in increasing 

10 demand nowadays to safely regulate and maintain the 
rate of flow of gas within prescribed limits and to 

maintain the output gas pressure below a desired 
maximum level. Generally, such presently availablta gas 
regulators have included die cast body and spring case 

15 components which are then machined such as by drilling 
in secondary operations. Typically, -an inlet orifice 
must be machined in the regulator body to reliably 
cooperate with a pivoting lever actuated by a spring 

backed diaphragm to control the inlet of gas to a 
20 pressure reducing chamber. 

In such presently available two stage 
requlators, two input orifices must be drilled and 
machined and further machining is required to 
cOJIDllunicate the first stage output to the second stage 

25 input. A gauge pressure tap also must be machined and 

venting must be provided to each regulator stage. 
It is desirable to provide a gas pressure 

regulator which can·be manufactured with most of the 
components by die casting and with only a small amount 

JO of secondary operations required .to complete the final 

device. 
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Supnparv of the Invention· 
In accordance with the principles of the 

present invention, there is provided a qas pressure 
re~lator havinq its components configured and 

5 positioned so as to facilitate 111anufacture of the 
components by die castinq and with a minimum of 
secondary operations required. In particular, in a two 
staqe qas pressure requlator havinq a body housinq with 
a first pressure reduction stage and a second pressure 

10 reduction stage, a coJDJDon interior wall is formed 
between the two staqes. Respective intersecting fluid 
passaqeways through the coJDJDon interior wall fluidly 
couple the output of the first stage to the input of 
the second stage and al.so provide a qauqe pressure tap 

15 on the body bousinq. In this novel confi9Uration, the 
intersecting passageways meet at a common intersection 
point and are connected in the common interior wall. 
Thus, if desired, the intersectinq passaqeways can be 
provided by die casting the body housing and common 

20 interior regulator body wall without requiring any 
secondary drilling to form the passageways. 

The unique two staqe gas pressure regulator 
of the present invention includes respective diaphragms 
in each of the staqes and a cover with a respective 

25 first cover portion for sealing the first diaphragm to 
the common interior wall and a second covered portion 
for sealing the second diaphragm to the common interior 
wall. The cover includes a common cover wall at the 
joint between the first and second cover portions. A 

30 small passaqeway throuqh the common wall fluidly 
communicates the first cover portion above the first 
diaphragm and the second cover portion above the second 
diaphragm. The small passaqeway is sized to suitably 
vent both cover portions while eliminating over-

35 pressurization of the second cover portion and the 
second pressure reduction stage in the event of 
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pressure regulated failure of the first pres•ure 

reduction chamber. Accordingly, this shared venting 

configuration eliminates the need to provide separate 

respective outlets with each of the stages. According-

5 ly, fewer parts and assembly operations are needed and 

therefore a pressure regulator of lower cost is 

provided. Furthermore, better outdoor protection is 

provided since venting can normally be,provided 

downwardly under freezing rain conditions. 

10 In accor~ance with another aspect of the 

present invention, there is provided a regulator ,lever 

with a slotted end locatable over the orifice input. 

The regulator lever is coupled for activation by a 

diaphracpi. A disc member for controllably closing off 

15 the orifice includes &'stepped profile wherein one of 

the stepped portions of the disc matches the slot 

diaensions at the lever end so that the disc can be 

trapped and maintained in the lever. This enables the 

control disc and lever combination to be assembled and 

20 maintained without the need for additional parts or 

retaining operations. 
In still another aspect of the present 

invention, the input orifice is cast into the regulator 

without requiring any secondary machining or the addi-

25 tion of any parts. Casting of the orifice into the 

regulator body eliminates the prior required machining 

operations or additional parts so that the cost of 

manufacturing of the regulator is substantially 

reduced. 

30 Brief Description of the Qrawinqs 

The features of the this invention which are 

believed to be novel are set forth with particularity 

in the appended claims. The invention may be best 

understood by reference to the following description 

35 taken in conjunction with the accompanying drawings, in 
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which like reference numerals identify like elements in 
the several figures and.in Which: 

Figure 1 is a perspective view of a two staqe 
gas pressure regulator constructed in accordance with 

s the principles of the present invention; 

10 

Figure 2 is a sectional view taken along 
section lines II-II of Figure 1; 

Figure 3 is a plan view of the regulator body 

with the diaphragms removed; 
Figure 4 is' a sectional view taken along 

section lines ZV-IV of Figure 3; 
Figure 5 is a sectional view of the top cover 

alone taken alonq section line II-II of Figure l; 
Figure 6 is an elevational view ot the 

15 combined regulator and disc; and 
Figure 7 is a sectional view taken alonq 

section line VII-VII of Figure 6. 

Detailed Description 
Figure 1 illustrates a two stage gas pressure 

20 regulator 10 constructed in accordance with the 
principles ot the present invention and including a 
body 12 having a fluid inlet 14 and a fluid outlet 16. 
A gas qauqe pressure tap 18 is provided for monitoring 
the pressure at the output of the first stage and at 

25 the input of the second stage. A cover 20 -includes a 
vent outlet 22. 

In accordance with conventional devices of 
this type, the inlet 14 of the press~e regulator 10 
may be connected to a hiqh pressure gas source such as 

30 liguified petroleum gas. The regulator includes two 
pressure.reducing stages. The first pressure reducing 
staqe reduces the pressure of the input 14 and communi­
cates the lower pressure to a second pressure reducinq 
stage for communicating the final reduced pressure to 

35 the regulator outlet 16. The pressure at the outlet 16 
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is maintained below a desired maximum pressu+e level 
and the gas flow rate is regulated in accordance with 
the demand. 

Figures 2-4 illustrate the construction 
5 details of the regulator 10. Within the body 12, there 

is provided a first chamber 24 and a second chamber 26 
divided by a common interior wall 28 so as to form 
respective pressure reducing stages within the regu­
lator. Xn the first pressure reducing stage, the inlet 

10 gas is coupled from inlet 14 via a passageway 30 to an 
inlet orifice 32. The inlet of gas through orifice 32 
is controlled by a combination pivotinq lever and disc 
assembly 34 linked to a post 36 which in turn is 
coupled to a diaphragm 38 sealing off the first chamber 

15 24. 

A first stage spring 40 maintained within a 
spring case portion 42 of the cover 20 maintains the 
lever/disc assembly 34 in a closed position on the 
inlet orifice 32 until the downstream gas pressure 

20 drops (such as due to a gas appliance turning on) 
decreasing pressure under diaphragm 38 enough to be 
overcome by the spring force and thereby allow qas to 

enter the first chamber 24 in a pressure reduced 
manner. The first stage diaphragm portion 38 is 

25 supported along a perimeter edge 44 of the body 12 and 
by the top ledge 46 of the common interior wall 28. 

The one-piece diaphragm also includes a 
second diaphragm portion 48 similarly supported on the 
ledqe 44 ot the perimeter.of housing 12 around the 

30 second chamber 26 and is also supported on the top 46 
of the wall 28. Accordingly, a first pressure reducing 
stage defines a first chamber 24 between the first 
diaphragm portion 38, the body perimeter portion and 
the int·erior wall 28. Similarly, the second pressure 

35 reducing stage is defined by the chamber 26 between the 
second diaphragm. portion 48, the body perimeter portion 
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and the common interior wall 28. A second stage spring 

41 with a spring adjustor 43 acts through a cover plate 

and diaphragm 48, which in turn is coupled to a post 45 
and pivoting second stage lever and disc assembly 47 to 

s control the gas input to the chamber 26. 
With reference to PiCJUres 3 and 4, there is 

most clearly illustrated the unique conf iquration of 

the present invention wherein the first stage outlet is 

coupled to the second stage inlet and there is provided 

10 a gauge pressure tap 18. A first stage outlet port 50 
is provided on the common interior wall 28 and within 

the first chamJ:)er 24. Similarly, an inlet orifice 52 

is provided at the top end of the common interior wall 

within the second chamber 26 and the gas inlet throUCJh 

.15 orifice 52 into the chamber 26 is controlled by the 

pivoting lever and disc assembly 47. Respective 
passageways 54, 56 extend respectively from the outlet 

port 50 and the inlet orifice 52 within the COlllllon 
interior wall and at an angle so as to intersect at an 

20 intersection point 58. LOngitudinal passageway 60 

leads from the gauge pressure tap 18 through the common 

interior wall to the intersection point 58 so that the 

outlet port 50, the inlet orifice 52 and the gauge 

pressure tap 18 are in fluid communication with each 

25 other. It is preferred that this configuration of the. 
three passages within the common divid~d wall 28 can be 
provided by suitable die casting so that no secondary 

machine opera~ion is required to form the orifices and 
passageways. suitable support brackets 62, 64 are 

30 provided as a portion of the body 12 to pivotally 

support the respective pivoting lever/disc assembly 34 

and 47. Several upstanding rods 66 are provided in the 

body 12 to limit the diaphragm downward movement. 
The cover 20 with respective sprinq case 

35 portions 42, 49 includes respective perimeter sealing 

edge 68 and a .common interior wall 70 having a sealing 
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edge 72. Accordingly, as the cover 20 is pl•ced above 
the diaphragm, the sealing edqe 68 lies above the 
diaphragm and matingly contacts the diaphragm with the 
correspondinq ledge 44 on the perimeter of the body, 

5 while the sealing edqe 72 of the common interior wall 
70 lies over the diaphragm to sealingly engage the top 
46 of the wall 28. Within the collllllon wall 70 there is 
provided a small passageway 74 so that there is a 

. . 
shared vent configuration of the vent 22 between the 

10 volume defined by the spring case portion 49 above the 
second diaphragm portion 48 and the volume defined by 
the first spring case portion 42 above the first 
diaphragm portion 38. It is understood that the 
passageway is sized to suitably provide venting of both 

15 cover.portions above the respective diaphragms while 
eliminating the possible overpressurization of the 
second cover portion and the second pressure reduction 
challber in the event of pressure regulated failure of 
the first pressure reduction chamber. 

20 Turning now to Figures 6 and 7, there is 
illustrated another aspect of the invention involving 
the pivoting lever and disc assembly 34 (and also 47 if 
desired) wherein the lever 76 is provided with a slot 
78 matching the disc 80. '!'hat is, the disc ao is 

25 comprised of a rubber member for suitably sealing the 
orifices and includes a stepped profile with one of the 
steps matching the prof !le and dimensions of the lever 
slot 78. Accordingly, the disc can be mounted by 
sliding one of the matching step profiles within the 

30 slot 78 and thereby the disc 80 is trapped within the 
slot without providing any additional mounting means as 
normally required to fasten the disc to a lever. A . , 

lever pin 82 fits within the bracket 62 or 64 so as to 
permit the lever and disc assembly 34 to be pivotally 

35 operated within the regulator. 
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The foregoing detailed description has· been 

given for clearness of understanding only, and no 
unnecessary limitations should be understood therefrom, 
as modifications will ):)a obVious to those skilled in 

5 the art. 

I 
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X'l' rs CI.Al:MED: 

1. A two staqe gas pressure regulator 

comprising: 
a body housing having a gas inlet and a gas 

5 outlet; 
a common interior wall dividing the body 

housing into two chambers in said housing with the gas 

inlet on one aide thereof and the gas outlet on the 

other side thereof; 
10 sealed diaphragm means including a first 

diaphragm sealing t.he common interior wall and defining 

a sealed first pressure reduction chamber at the gas 

inlet side, and a second .. diaphraqm sealing the common 

interior wall and defining a sealed second pressure 

15 reduction chamber at the gas outlet side; 

lever means including a first lever coupled 

to the first diaphragm for controlling the gas flow 

between said gas inlet and said sealed first pressure 

reduction.chamber and a second lever for controlling 

20 the gas flow between the second pressure reduction 

chamber and said gas outlet; and 
respective intersecting fluid passageways 

through said common interior wall fluidly coupling said 

sealed first pressure reduction chamber to said sealed 

25 second pressure reduction chamber and providing a gauge 

pressure tap on said body housing. 
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2. A two stage gas pressure regulator 
according to claim l including, 

an outlet port at said common interior wall 
in said sealed first pressure reduction chamber; 

5 an inlet orifice at said common interior wall 
in said sealed second pressure reduction chamber; and 

said respective intersecting fluid passage­
ways including a first passaqeway tluidly communicatinq 
said outlet port to said inlet orifice. 

10 3. A two sta9e CJas pressure regulator 

15 

according to claia 2, wherein said respective 
intersecting fluid passaqeways includes a second 
passageway fluidly communicating said gauge pressure 
tap on said body housing to said first passageway. 

4. A two sta9e CJ•S pressure regulator 
according to claim 3, wherein said respective 
intersecting fluid passageways intersect at a common 
intersection point. 

s. A two staqe qas pressure regulator 
20 according to claim 1, wherein said sealed diaphraC)Jll 

means includes a cover havinq first and second cover 
portions respectively locatable over the first and 
second pressure reduction chambers, and including a 
cover wall common to both cover portions and a vent 

25 outlet in said second cover portion, said common cover 
wall having a small passageway theretbrouqb, said small 
passageway sized to suitably vent both cover portions 
while eliminating overpressurization of the second· 
cover portion and the second pressure reduction chamber 

30 in the event of pressure requlatinq failure of the 
first pressure reduction chamber. 
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6. A two stage qas pressure requlat~r 
according to claim 1, wherein at least one of said 
first and second levers includes a stepped disc and a 
slotted end having a slot matching one of the disc 

5 steps for trapping the stepped disc within the slotted 
end. 

10 

7. A two stage CJ•• pressure regulator 
according to claim 2, wherein said inlet orifice is 
formed by casting. 

8. Xn a gas pressure regulator having a 
diaphragm actuated lever, said lever having a pivoting 
lever end with a resilient disc member therein for 
controllinq the CJas flow through an inlet orifice, the 
improvement comprisin9: 

15 said resilient disc member having a stepped 
profile; 

said pivoting lever end including a slot 
having a shape for receiving and trapping one of the 
disc steps in said slot. 

20 9. The iJDprovement of claim 8, wherein said 
inlet orifice is formed by casting. 


