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(54) INLINE PRESSURE REDUCING (57) ABSTRACT 
REGULATOR 

The pressure reducing regulator includes a regulator body 
with a tubular portion coaxially aligned with the tubular 
portion of a bonnet threaded to the regulator body. A piston 
has a bore extending therethrough with the tubular portions 
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INLINE PRESSURE REDUCING REGULATOR 

BACKGROUND OF THE INVENTION 

0001. This invention is for a pressure regulator that is 
mountable in a line between a Source of pressurized fluid and 
an object to which a fluid under a lower controlled pressure 
is to be applied. 
0002. In Gold, U.S. Pat. No. 4,667,695, there is disclosed 
an annular piston axially movable in a bore in a body 
(Second piston). The annular piston is resiliently urged to a 
position to permit fluid flow therethrough from its inlet end 
to its opposite end and thence through holes in the body. 
With an increase of pressure at the inlet end of the annular 
piston, the annular piston is moved toward its closed posi 
tion. 

0003 Lachmann et al., U.S. Pat. No. 4,475,888, has a 
Valve body with lower passages converging to open to a 
central bore while Miller, U.S. Pat. No. 5,501,247, discloses 
using a ke to prevent relative rotation between two parts of 
a pressure regulator. 
0004. In order to make improvements in inline pressure 
reducing regulators, this invention has been made. 

SUMMARY OF THE INVENTION 

0005 The inline pressure reducing regulator includes a 
regulator body having an inlet that opens through a tubular 
portion (sleeve) that extends within a piston chamber to a 
piston bore portion and a bonnet having an outlet that opens 
through a bonnet tubular portion (sleeve) and apertures 
opposite the outlet to the piston bore. The piston has the 
body tubular portion extending into one end portion of the 
piston bore and the bonnet tubular portion extending into the 
other end of the piston bore. A valve seat is mounted by the 
apertured end of the bonnet sleeve to abut against an annular 
shoulder in the bore of the piston to block fluid flow 
therethrough. A first Spring abuts against the body to urge the 
piston to a regulator closed position while a Second Spring 
abuts against the bonnet to urge the piston to a regulator 
open position. A key acts between the bonnet and regulator 
body to retain them in limited adjusted axial positions to 
permit a limited adjustment of the outlet pressure. 
0006. One of the objects of this invention is to provide a 
preSSure reducing regulator having new and novel means for 
reducing the leakage paths between the regulator inlet and 
outlet. Another object of this invention to provide in a 
preSSure regulator new and novel means for blocking fluid 
flow therethrough and if there is Seat leakage, the extra outlet 
preSSure increases the Seat load to block fluid flow and form 
a new Seat area to eliminate future leakage. An additional 
object of this invention is to provide in an inline pressure 
regulator, new and novel Seat means for eliminating decay 
ing inlet effects without the sacrifice of fluid flow shutoff. 
0007 Still another object of this invention is to provide 
new and novel means in an inline pressure regulator to 
minimize the possible leakage paths between the regulator 
inlet and the regulator outlet. A different object of this 
invention is to provide new and novel means in a pressure 
regulator for making Small adjustments in the regulator 
outlet pressure. 
0008 Even though for convenience terms such as 
“upper”, “lower”, “top” and “bottom' will be used in ss 
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describing the pressure regulator, it is to be understood the 
usage of these terms is applicable to when the preSSure 
regulator is in an upright position Such as illustrated. How 
ever, it is to be further understood that the pressure regulator 
may be used in other than an upright position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a cross sectional view of the first embodi 
ment of the pressure regulator apparatus of this invention in 
its piston closed position for blocking fluid flow there 
through; 

0010 FIG. 2 is an enlarged fragmentary view of a 
portion of the structure of FIG. 1; 

0011 FIG. 3 is a still further enlarged view of the valve 
Seat area of the regulator; and 

0012 FIG. 4 is a cross sectional view of the second 
embodiment of the invention. 

DESCRIPTION OF THE PREFEERED 
EMBODIMENTS 

0013 Referring to FIG. 1 of the drawings, the inline 
preSSure regulator apparatus of the first embodiment of the 
invention, generally designated 11, includes a regulator 
body, generally designated 10, with a bore B of varying 
diameters extending axially therethrough. A bonnet (cap), 
generally designated 12, is threadedly mounted to the upper 
portion of the body to close the upper end of the body bore. 
The bonnet has a bore D extending axially therethrough, 
other than for a valve seat 16 and the valve seat mount 24A, 
and is coaxial with the body bore. 
0014. The body bore B includes an axially intermediate 
bore portion 14 that is in part defined by an annular bottom 
wall 15 with an axially elongated sleeve (tubular portion) 17 
integrally joined to the body lower part and extending 
axially a smaller distance above the bottom wall 15 than the 
axial dimension of the bore portion 14. The sleeve has a bore 
portion 18 extending axially therethrough and opens to the 
body pressurized body inlet 19 in the body part 17A, the 
bore portion 18 and inlet being parts of the body bore B. 
Thus, the sleeve opens to the intermediate bore portion 
axially intermediate its axially opposite ends. The bore 
portion 18 is of a much smaller diameter than that of each 
of the body intermediate bore portion and the inlet. 

0015 The body bore B also includes an enlarged diam 
eter bore portion 20 that at its juncture with the axially 
intermediate bore portion forms an annular shoulder 21 and 
opens through the top annular edge of the regulator body to 
the annular top part 22 of the bonnet 12. The bore portion 20 
is of a constant diameter for at least Substantially the entire 
distance above the shoulder 21. 

0016. The bonnet has an annular portion 23 extending 
downwardly from the top part 22, the lower part of the 
annular portion being threadedly mounted to the regulator 
body. The bonnet also has an axially elongated tubular 
portion (sleeve) 24 integrally joined to and extending down 
Wardly from the top part in coaxial relationship to the body 
sleeve, and advantageously is of a greater axial length than 
the bonnet annular portion 23. Thus the bonnet top part 27 
has a wall that in part defines an annular chamber opening 
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to the body enlarged bore portion and has the upper annular 
part 29 of the regulator body extended thereinto. 

0.017. The bonnet tubular portion has a top part 24B that 
is of a given outer diameter for the major part of its length 
from the bonnet top part and has a reduced outer diameter 
part 24C to, at its juncture to the top part 24B, forms a 
downwardly facing shoulder 25. The reduced diameter part 
24C at its lower end has the valve seat mount 24A formed 
integrally therewith. The Seat mount at its upper end is of the 
same outer diameter as that of the tubular part 24C with the 
major base of a lower frustoconical portion 24E joined 
thereto. The frustoconical portion has its minor base joined 
to a cylindrical portion 24D. The reduced diameter part of 
the valve Seat is extended into a Socket in the cylindrical 
portion, the lower part of the Seat being of a frustoconical 
shape for purpose that will be referred to hereinafter. The 
valve seat may be press fitted or otherwise suitably adhered 
to the Seat mount without there being any threaded connec 
tion. The valve Seat, in constantly being Subjected to the high 
fluid pressure in the piston bore portion 38, acts to more 
firmly retain the valve seat mounted to the bonnet seat 
mount. As a result of the valve Seat being mounted without 
the use of threads, there is a decreased chance of particle 
generation during assembly which could result in leakage 
flow bypassing the valve Seat. 

0018 Mounted in the body bore portions 14, 20 for axial 
movement is annular piston (Sensor) P, the piston having an 
enlarged diameter portion 30 to form a close sliding fit with 
the body wall portion that defines the cylindrical part of bore 
portion 20. The enlarged diametric portion has an annular 
groove with an O-ring 31 to form a fluid seal with the bore 
portion wall during the entire axial movement of the piston 
relative to the bonnet tubular portion. Further, the piston has 
an axial intermediate portion 32 joined to the enlarged 
diameter portion to extend downwardly thereof in bore 
portion 14 and is of a significantly Smaller diameter than 
bore portion 14. The piston also includes a reduced diameter 
portion 33 joined to the intermediate portion 32 to extend 
downwardly thereof to provide a shoulder against which a 
coil spring 35 abuts. The opposite end of the Spring abuts 
against the bottom wall 15 to constantly resiliently urge the 
piston axially away from the bottom wall 15. The movement 
of the piston in the opposite axial direction is limited by the 
piston enlarged diametric portion 30 abutting against the 
shoulder 21. 

0019. The piston has a top bore portion 37 opening 
through the top surface thereof and has the bonnet tubular 
portion 24C extended thereinto. The piston enlarged dia 
metric portion has an internal groove with an O-ring 41 
therein to provide a fluid seal with the tubular portion 24C 
as the piston moves axially relative to the tubular portion 
24C. The axial movement of the piston axially away from 
the bottom wall 25 is limited by abutting against the shoul 
der 25. 

0020. The piston bore includes a lower bore portion 38 of 
a smaller diameter than that of bore portion 37 to provide an 
annular upwardly facing shoulder 39, the diameter of bore 
portion 38 being greater than the minimum diameter of the 
minor base of the frustoconical part 16A of the valve seat, 
but less than the maximum diameter of the major base of the 
frustoconical part 16A. The wall of the piston that defines 
bore portion 38 is of a diameter to form a close axial sliding 
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fit with the body tubular portion 17, the piston reduced 
diameter portion 38 having an internal groove in which an 
O-ring 40 is mounted to form an axial fluid sealing fit with 
the tubular portion 17 during the entire axial movement of 
the piston relative to the tubular portion. 

0021. The frustoconical part 24E has a plurality of aper 
tures 43 that converge upwardly to open to the bore 44 of the 
bonnet tubular portions 24B, 24C which in turn opens to 
regulator outlet (passage) 45 in the bonnet top portion 22. 
The apertures open to the annular clearance Space 49 that is, 
at least in a substantial part, bounded by shoulder 39, the 
wall of the piston that defines the lower part of the tubular 
bore portion 37, the seat mount and the valve seat when the 
piston is in its closed (fluid flow blocking) position. When 
the piston is in its closed position, it has an axial interme 
diate part of the Seat frustoconical portion 16A abutting 
against the piston at the juncture of the piston bore portions 
37,38 to block fluid flow from tubular portion bore 17 to the 
piston bore portion37. Radial cross bores 48 are provided in 
the piston axial intermediate portion 32 to open to the 
clearance Space 49 and to the annular clearance Space 47 
between the piston wall defining bore portion 14 and the part 
of the piston that extends below the piston enlarged diamet 
ric portion. The transverse area of the clearance Space 47 is 
greater than that of the piston shoulder 39 such that even if 
the part of the bottom Surface of the piston enlarged dia 
metric portion were to abut against Shoulder 21 and the part 
of the bottom Surface piston of the piston reduced diameter 
portion were to abut against the body bottom wall 15, the 
part of the piston bottom Surface Subjected to pressurized 
fluid is Sufficiently great to move the piston toward its closed 
position against the action of a coil Spring 50 when the fluid 
preSSure in the annular space 47 is at or above the prese 
lected outlet pressure. 

0022. The coil spring 35 constantly resiliently urges the 
piston to a position that the part of the piston Surrounding the 
opening of bore portion 38 to bore portion 37 abuts against 
the frustoconical part of valve Seat to block high preSSure 
fluid flow through the piston bore. The coil spring 50 is in 
the bore portion 20 and acts between the bonnet top portion 
27 and the top Surface of the piston to resiliently urge the 
piston to move relative to the bonnet tubular portion 24 to a 
regulator open position to permit high pressure fluid flow 
through the regulator. The spring 50 will retain the piston in 
an open position to place the bonnet tubular portion in fluid 
communication with the cross bores 50 and thereby with the 
annular clearance Space 47 when no fluid under pressure is 
applied at the body inlet 19. 

0023. A stop screw 54 is threaded into the bonnet and 
extended into a regulator body annular groove 55 that is of 
a Sufficient axial dimension to permit unthreading of the 
Screw and then rotating the bonnet relative to the regulator 
body and thence threading the Screw to abut against the 
regulator body for retaining the bonnet relative to the 
regulator body in an adjusted threaded (angular) position. 
Since Such a threading adjustment varies the axial distance 
between the bonnet top portion 27 and the body shoulder 21, 
this provides Small outlet pressure adjustments without the 
use of Shims that are commonly used in conventional inline 
regulators. The annular groove is provided above the 
threaded connection between the regulator body upper por 
tion 29 and the bonnet portion 23 while an O-ring 56 



US 2004/0007269 A1 

provides a fluid seal between the body portion 29 and bonnet 
portion 23 above the annular groove. 

0024. The bonnet has a vent port 52 that opens to the 
cavity (chamber) 34 between the tubular portion 24 and the 
body portion 29 axially between the top portion 27 and the 
piston. The leakage fluid in the above mentioned chamber 
can flow through the port 52 to a suitable container 53 for 
leakage gas or otherwise plumbed to a Safe area. With the 
above bonnet-piston-regulator-O-ring arrangement, any and 
all leakage flow bypassing the O-rings flows through the 
port 52. Further, with this arrangement, the number of 
possible leakage paths between the inlet and outlet are 
reduced. 

0.025 The outlet pressure can be adjusted by using 
Springs 35 and 50 having the desired Spring characteristics 
and the appropriate threaded adjustment of the bonnet 
relative to the regulator body. Due to the fluid connection of 
the outlet through the bonnet tubular portion bore 44, 
apertures 43, annular space 49 and cross bores 48, the outlet 
preSSure acts against the downwardly facing, annular piston 
shoulders 57, 58, 59 which are of much greater cross 
Sectional area than the corresponding maximum transverse 
cross sectional area of the valve seat. When the outlet 
preSSure decreases below a preselected valve, the Spring 50 
moves the piston downwardly and thereby the juncture of 
the piston bore portions 37, 38 axially away from the valve 
seat. As a result, high pressure fluid flows from the inlet 19, 
through bore portion 38 to pass through the annular clear 
ance space 49 between the valve seat and the piston bore to 
the apertures 43 and thence to the tubular portion bore 44 to 
flow to the bonnet outlet 45. At the same time the annular 
space 49 is in fluid communication with the space 47 and 
thereby with the piston shoulders 57-59. As the fluid pres 
Sure at the outlet 45 increases, the preSSure acting against the 
piston bottom Surface increases and the Spring 50 is increas 
ingly compressed, the piston moves toward a valve closed 
position and, upon the fluid preSSure at the outlet increasing 
to the preselected level, blocks fluid flow from the inlet to 
the annular space 49. 

0026. To be noted that as the inlet pressure decreases (for 
example as a result of the emptying of the gas in a gas Supply 
tank), when the piston is it open position, the pressure on the 
bottom surfaces decreases and the spring 50 moves the 
piston in a further opening direction. As a result, as the inlet 
preSSure decreases there is an outlet increase to eliminate the 
decaying inlet effect. Even though not mentioned, it is to be 
understood that the movement of the piston to its open 
position may be of varying axial spacing of the regulator 
sleeves from one another as a result of the rate of fluid flow 
required to maintain the desired outlet preSSure. Thus, in the 
piston open position, the valve may just be slightly spaced 
from the juncture of the piston bore portions 37,38 to permit 
a low rate of flow through the regulator to a maximum 
spacing to permit a higher rate of flow through the regulator. 

0027. In the event there is leakage flow past the valve 
Seat, there is leakage fluid flow into the annular space 49 and 
thence through the croSS bores to act against the piston 
bottom Surfaces. Due to the transverse annular area of the 
piston Surface 39 being many times Smaller than the com 
bined transverse area of the piston Surfaces 57-59 and the 
Valve Seat being made of a material, for example plastic, that 
is more easily deformable than that of the piston, the 
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increasing leakage pressure acting against the piston forces 
the valve seat to deform sufficiently that there is a new 
Seating of the piston against the valve Seat to block bypass 
leakage flow. This Seating action provides an increased 
resistance to Seat leakage caused by vibration. The valve Seat 
is made of a material that if deforms only the amount 
necessary to form a new seating (annular point of contact of 
the valve seat with the piston) to block the leakage flow. 
After the piston moves to its open position Subsequent to the 
new Seating, the piston in again moving to its closed 
position, resumes its new Seating. 
0028 Advantageously, each of the bonnet, including its 
tubular portion, and the regulator body, including its tubular 
portion, and the piston is made of a single, unitary piece of 
material with each the members having its parts integrally 
joined to one another. As a result, the number of O-rings and 
the chance of leakage are reduced. Further, the bores of the 
piston, regulator body, bonnet, other than for the croSS bores 
and apertures 43, of the first embodiment are coaxial. 
0029) Referring to FIG.4, the second embodiment of the 
invention includes a bonnet (cap) 12, a piston P and a coil 
spring 50 that are the same as those of the first embodiment 
and function in the same manner. The Second embodiment 
also includes a regulator body, generally designated 70, 
having a bore 73 that is in part defined by a bottom wall 72, 
and a sleeve 71 that are the same as the same parts of the first 
embodiment. However, the regulator body of the second 
embodiment differs from that of the first embodiment in that 
it incorporates a valve bore 79 for having a shutoff valve, 
generally designated 80, threaded therein. A passage (bore 
portion) 78 extends axially through the sleeve 17 and opens 
to the bore 79. An inlet passage 77 opens to the bore 79 and 
through the externally threaded neck portion 81, the 
threaded portion being threadedly mountable to the dis 
charge neck portion of a convention gas tank 82. 
0030) The shutoff valve 80 includes a valve body 84 
threadedly mounted to the regulator body bore 79 and a 
valve stem 85 rotatably mounted by the valve body for 
selectively permitting fluid flow through the valve seat 87 
from the passage 77 to the passage 78, the valve seat being 
mounted in the regulator body bore. There are provided 
O-rings 88 for forming a fluid seal between the regulator 
body and the valve body and a fluid seal between the valve 
stem 89 and the valve body. By incorporating the shutoff 
Valve in the regulator body, no external plumbing is required 
for connecting the pressure regulator to a high pressure gas 
tank 82. Thus, the shutoff valve can be used for controlling 
the flow of high pressure fluid from the high pressure Source 
(gas tank) to the regulator body tubular portion 71. 

What is claimed is: 
1. A preSSure reducing regulator, comprising a regulator 

body having an upper end and an axial bore opening through 
the body upper end, the body bore including an axially 
intermediate bore portion that is in part defined by a body 
cylindrical wall and a bottom wall remote from the upper 
end, an axially elongated tubular portion having a bore 
portion extending axially therethrough, extending within the 
intermediate bore portion and opening to the intermediate 
bore portion, the body tubular portion having a first end part 
remote from the body bottom wall, a bonnet removably 
mounted to the regulator body and having a top portion with 
an outlet, a bore opening to the body bore and an axially 
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elongated tubular portion extending within the bonnet bore 
coaxially with the body tubular portion in axially spaced 
relationship thereto, the bonnet tubular portion having a first 
end part axially adjacent to the body tubular portion first end 
part, a piston axially movably extended within the interme 
diate bore portion and in fluid Sealing relationship to the 
body wall defining the body bore, the piston being axially 
movable between a fluid flow open position and a closed 
position to block fluid flow and having a first axial bore 
portion with the body tubular portion extending therein, and 
a Second bore portion having the bonnet tubular portion 
extending therein and being in fluid communication with the 
piston first bore portion, the bonnet tubular portion having a 
fluid passageway opening to the outlet and to the piston bore 
Second portion, a valve Seat mounted to the bonnet tubular 
portion first end part to block fluid flow from the body 
tubular portion to the passageway when the piston is in its 
closed position and to permit fluid flow from the piston first 
tubular portion to the piston Second tubular portion when the 
piston is in its open position, first Spring means for resil 
iently urging the piston to move to its open position and 
Second Spring means for resiliently retaining the piston in its 
closed position until the fluid pressure at the outlet decreases 
below a preselected value. 

2. The pressure reducing regulator of claim 1, wherein the 
regulator body has a threaded portion, the bonnet has a 
threaded portion forming a mating fit with the regulator 
threaded portion to removably mount the bonnet to the body, 
and a key for retaining the bonnet in Selected adjusted 
threaded positions relative to the regulator body to permit 
adjusting the axial spacing of the tubular portions relative to 
one another and thereby an adjustment of the fluid pressure 
at the outlet. 

3. The pressure reducing regulator of claim 1 wherein 
each of the bonnet, including its tubular portion, the regu 
lator body, including its tubular portion, and the piston is 
made of a single, unitary piece of material. 

4. The pressure reducing regulator of claim 1 wherein the 
regulator body bore has an enlarged diametric bore portion 
opening to the intermediate bore portion and opening toward 
the bonnet top portion axially opposite its opening to the 
intermediate bore portion, the piston has an enlarged diam 
eter first portion in the body enlarged diametric portion and 
a Second piston portion of a Smaller diameter than the first 
piston portion and extending within the body intermediate 
bore portion to provide a first clearance Space therewith, the 
piston having a bore opening to the passageway and to the 
clearance Space both when the piston is in its open position 
and in its closed position. 

5. The pressure reducing regulator of claim 4 wherein the 
piston enlarged diametric portion has a top Surface, the 
bonnet tubular portion has a shoulder abuttable against the 
piston top Surface to limit the movement of the piston toward 
the bonnet top portion and the piston is abuttable against the 
bottom wall to limit the movement of the piston away from 
the bonnet top portion. 

6. The pressure reducing regulator of claim 4 wherein the 
piston Second bore portion is of a larger diameter than the 
piston first bore portion and at its juncture with the first bore 
portion provides an annular piston shoulder, the valve Seat in 
the piston closed position being abuttable against the regu 
lator body adjacent to the juncture of the piston first and 
Second bore portions. 
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7. The pressure reducing regulator of claim 4 wherein the 
bonnet tubular portion includes an axially elongated tube 
part having one end joined to the bonnet top portion and an 
axially opposite end mounting the bonnet tubular portion 
first part, the bonnet tubular portion first part including a 
Valve Seat mount that, in conjunction with the piston shoul 
der and the body wall defining the piston Second bore 
portion, forms a Second clearance Space and has an aperture 
opening to the Second clearance Space and the bonnet 
tubular part, the aperture being part of the passageway. 

8. The pressure reducing regulator of claim 4 wherein 
there is provided fluid seal means in the piston first bore 
portion that provides a fluid seal between the body tubular 
portion and the piston, Second fluid Seal means in the piston 
second bore portion axially between the bonnet tubular 
portion first part and the bonnet top portion for forming a 
fluid seal between the bonnet tubular portion and the piston, 
the body wall defining the enlarged diametric bore portion, 
the piston, the bonnet tubular portion and the bonnet top 
portion forming an annular cavity and the bonnet has a vent 
port opening to Said cavity. 

9. A preSSure reducing regulator, comprising a regulator 
body having an upper end, an inlet for pressurized fluid and 
an axial bore opening through the upper end, the body bore 
having an axially intermediate bore portion, a bonnet remov 
ably mounted to the regulator body and having a top portion 
with an outlet, a bore opening to the body bore and an axially 
elongated tubular portion extending within the bonnet bore, 
the bonnet tubular portion having a first end part axially 
opposite the top portion, a piston axially movably extended 
within the intermediate bore portion and in fluid Sealing 
relationship to the body wall defining the body bore, the 
piston having a top Surface facing the bonnet top portion and 
an axially opposite bottom Surface with the body interme 
diate bore portion opening thereto, the piston being axially 
movable the bonnet tubular portion between a fluid flow 
open position and a fluid flow blocking position and having 
a first axial bore portion, and a Second bore portion having 
the bonnet tubular portion extending therein in both of the 
piston positions and being in fluid communication with the 
piston first bore portion, first Spring means for resiliently 
urging the piston to move to its open position, the Spring 
means being in abutting relationship to the piston top Surface 
and the bonnet top portion, the bonnet tubular portion having 
a fluid passageway opening to the outlet and to the piston 
bore Second portion, a valve Seat mounted to the bonnet 
tubular portion first end part and being abuttable against the 
piston to block fluid flow from the body tubular portion to 
the passageway when the piston is in its blocking position 
and to permit fluid flow from the piston first bore portion to 
the piston Second bore portion when the piston is in its open 
position, and cooperating means for applying pressurized 
fluid from the inlet to the piston bottom surface and to the 
first tubular portion when the piston is in its open position 
and preSSurized fluid is being applied at the inlet and 
blocking the application of fluid under pressure to the piston 
bottom surface and from the first tubular portion to the 
Second tubular portion when the piston is in its blocking 
position, the cooperating means at least in part being defined 
by the piston and regulator body. 

10. The pressure reducing regulator of claim 9, wherein 
the body bore has an enlarged diametric bore opening to the 
bonnet top portion and to the body intermediate bore por 
tion, the piston has an enlarged diametric portion in fluid 
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sealing relationship with the body wall defining the body 
enlarged diametric bore portion and a reduced diameter 
portion joined to the piston enlarged diametric portion and 
extending within the body intermediate bore portion to 
provide an annular clearance Space therewith which opens to 
the piston enlarged diametric portion, the piston bottom 
Surface being provided at least in part by the piston enlarged 
diametric portion. 

11. The pressure reducing regulator of claim 10 wherein 
the cooperating means includes a piston croSS bore that 
opens to Said clearance Space and to piston Second bore 
portion for applying fluid under pressure to the piston 
enlarged diametric portion when the piston is in its open 
position and fluid under pressure is applied to the inlet. 

12. The pressure reducing regulator of claim 10 wherein 
the cooperating means includes Second Spring means abut 
ting against the piston for constantly urging the piston 
toward its blocking position. 

13. The pressure reducing regulator of claim 9 wherein 
the cooperating means includes an axially extending regu 
lator body tubular portion that opens to the inlet, is coaxial 
with the bonnet tubular portion and extends within the piston 
first bore portion in axially spaced relationship to the bonnet 
tubular portion and the valve Seat, both in the piston open 
and blocking positions. 

14. The pressure reducing regulator of claim 13 wherein 
the piston first bore portion is of a Smaller diameter than the 
piston Second bore portion to form an annular shoulder, the 
Valve Seat in the blocking position abutting against the 
piston adjacent to the annular shoulder. 

15. The pressure reducing regulator of claim 14 wherein 
the bonnet tubular portion includes an axially elongated 
tubular part having a first end joined to the bonnet top 
portion and a Second end joined to the tubular portion first 
end part, the tubular portion first end part comprising a valve 
Seat mount having a frustoconical outer Surface with a minor 
base axially remote from the tubular part, the bonnet tubular 
portion first end part in conjunction with the piston annular 
shoulder, the valve Seat and the piston wall that at least in 
part defines the piston Second bore portion providing an 
annular clearance Space when the piston is in its blocking 
position, the bonnet tubular part having a bore extending 
therethrough to open to the outlet and form a part of Said 
passageway and the valve Seat mount has an aperture in fluid 
communication with the bonnet tubular part and Said annular 
clearance Space to form a part of Said passageway. 

16. The pressure reducing regulator of claim 15, wherein 
the cooperating means includes a croSS bore opening to the 
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above mentioned clearance Space and to the body interme 
diate bore portion and in fluid communication with the 
piston bottom Surface. 

17. The pressure reducing regulator of claim 16 wherein 
the bonnet bore has an enlarged diametric bore portion 
opening toward the bonnet top portion and to the body 
intermediate bore portion to provide an upwardly facing 
annular shoulder, the piston having an enlarged diametric 
portion in fluid Sealing relationship with the wall that in part 
defines the body enlarged diametric portion and a Second 
portion joined to the piston enlarged diametric portion and 
extending within the body intermediate bore portion to 
provide a Second annular clearance with the body wall 
providing the body intermediate bore portion. 

18. The pressure reducing regulator of claim 16 wherein 
the regulator body, including its tubular portion, is made of 
a single integrally joined piece of material, the bonnet, 
including its tubular portion, is made of a Single integrally 
joined piece of material, the piston is made of a Single 
integrally joined piece of material. 

19. The pressure reducing regulator of claim 16 wherein 
bonnet and regulator body having cooperating threaded 
portions to mount the bonnet to the regulator body, an O-ring 
is provided to form a fluid seal between the bonnet and the 
regulator body axially between the bonnet top portion and 
the threaded portions, one of the bonnet and the regulator 
body having an annular groove axially intermediate the 
O-ring and the threaded portions, a fluid Seal is provided 
between the piston and the body tubular portion and a fluid 
Seal is provided between the piston enlarged diametric 
portion and the bonnet tubular portion axially intermediate 
the bonnet tubular portion first part and the bonnet top 
portion. 

20. The pressure reducing regulator of claim 16 wherein 
it is mountable to a container of fluid under high preSSure 
and the regulator body includes a valve bore, a neck portion 
threadedly mountable to the container and having an inlet, 
and a Second passageway opening to the valve bore for 
fluidly connecting the neck portion inlet to the body tubular 
portion and a valve member mounted to the regulator body 
and extending within the valve bore to Selectively permit 
fluid flow from the neck portion inlet to the body tubular 
portion and block fluid flow from the neck portion inlet to 
the body tubular portion. 


