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2 Claims. 

This invention relates to improvements in 
valves. 
The general object of the invention is to pro 

Wide an improved automatically controlled valve. 
Another object of the invention is to provide 

an improved automatically controlled valve which 
is operated by the pressure of fluid passing 
through the valve. 
A further object of the invention is to provide 

a reducing valve of the class described which is 
adapted to be operated either by fluid on the 
high pressure side or by fluid on the lower pres 
Sure Side. 
Another object of the invention is to provide 

a safety release valve to govern the initial pres 
Sle. 
Other objects and the advantages of this in 

vention will be apparent from the following de 
scription taken in connection. With the accom 
panying drawings, wherein: 

Fig. 1 is a central, vertical section through my 
improved valve; 

Fig. 2 is a section taken on line 2-2 of Fig. 1; 
Fig. 3 is a fragmentary Section taken on line 

3-3, of Fig. 1; 
Fig. 4 is a section taken on line 4-4 of Fig. 1; 
Fig. 5 is an enlarged, fragmentary section taken 

on line 5-5 of Fig. 1; 
Fig. 6 is a section taken on line 6-6 of Fig. 1 

with portions of the valve broken away; 
Fig. 7 is a top plan view of the base plate On 

a reduced scale with portions thereof broken 
away; - 

Fig. 8 is an enlarged detail view of the con 
trol valve, partly in section; 

Fig. 9 is a section taken on line 9-9 of Fig. 8: 
Fig. 10 is a fragmentary view similar to Fig. 2 

showing a differently ported center partition; 
Fig. 11 is a view similar to Fig. 10 showing 

another type of centerpartition; 
Fig. 12 is a fragmentary view similar to Fig. 1 

showing further type of center partition; 
Fig. 13 is a view similar to Fig. 10 showing the 

porting of the center partition shown in Fig. 12; 
and 

Fig. 14 is a view similar to Fig.13 showing an 
other type of center partition. 

Referring to the drawings by reference chair 
acters I have indicated my improved regulator 
valve device generally at 0. As shown the device 
0 includes a base plate 2, a valve member 3 

and a control member 4. The valve member 3 
includes a bottom portion 5, a top portion 6 
and a partition member 7 between the top and 
bottom portions. 
The bottom portion 5 is hollow with a closed 

bottom and , an open top and has a transverse 
partition 8 therein intermediate the bottom and 
top, thereof and has an inlet opening 9 therein 
opening thereinto below the partition 18 and an 

(CI. 50-11) 
outlet opening 29 therein opening thereinto above 
the partition 8. 
The partition 8 has an aperture 2 therein 

which adjacent the upper face of the partition 
includes a valve seat portion 22. The botton 
portion 5 includes a plurality of integral down 
Wardly extending legs 23 which are connected 
by a base ring 24 which is shown as secured to 
the base plate 2 by a plurality of screws 25. 
The top portion f6 is hollow with a closed top 

and an open bottom and has a boss, 26 extend 
ing from one side thereof. The boss 26 has a 
top end plug valve recess 27 therein which opens 
into an enlarged threaded aperture 28 which 
opens through the outer end of the boss. Fur 
thermore the portion 6 at the top, thereof has 

0 

15 

a threaded aperture 29 therein to receive an ad 
justable stop screw 29'. 
The bottom portion 5, the partition 7 and 

the top portion 6 are shown as secured together 
by a plurality of bolts 30. 
Within the top portion 6 I provide a piston 

3 which includes a rod 32 positioned in an ap 
erture 33 in the partition f7. Adjacent the lower 
end the rod 32 has a valve member 34 thereon 
Which is adapted to engage the valve seat 22 to 
restrict passage through the aperture 2. 

Positioned in the recess 27 of the boss 26 I pro 
vide a tapered plug valve 35 which includes a 
stem portion 36. As shown the valve stem 36 is 
journaled in an anti-friction bearing 37 mounted 
in a screw plug 38 which is positioned in the 
threaded aperture 28. Intermediate the Screw 
plug 38 and the plug valve 35 in the threaded 
aperture 28 I provide a suitable packing gland 
39 surrounding a portion of the valve stem 36. 
As shown the plug valve 35 has a central 

chamber 40 therein and two spaced side recesses 
4 and 42 therein (see Figs, 5, 8 and 9). The two 
side recesses open through the Small end of the 
plug valve. Adjacent the large end of the plug 
and at one side the central chamber 40 has two 
ports 43 and 44 opening therein. 
Opposite the port 43 the chamber 40 has a 

port 45 opening thereinto. The valve recess 4 
opposite the port 44 has a port. 46 opening there 
into. 
central chamber 40 has a port 47, opening there 
into and in line with the port 47 the recess 42 
has a port 48 opening thereinto. The boss 26 
within the top portion 6 has an aperture, 49 
therein in line with the valve ports 4 and 48. 
The top portion 6 has a conduit 50 therein 

one end of which opens into the boss recess 21 
between the bottom thereof and the end of the 
plug valve 35. The opposite end of the conduit 
50 communicates with a similar conduit 5 in 
the center partition f which in turn communi 
cates With one end of a conduit 52 in the bottom 
portion, 5. The opposite end of the conduit 52 

Adjacent the small end of the valve the 
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2. 
Opens into the interior of the bottom portion 5 
On the initial pressure side of the partition 8 
that is below the partition 8. 
The upper portion f6 has another conduit 53 

therein one end of which opens: into the plug 
valve recess 27 in line with the valve ports 45 
and 46 (see Fig. 9). The opposite end of the 
conduit 53 communicates with one end of a con 
duit 54 in the partition 7. The opposite end of 
the conduit 54 opens through the top of the par 
tition within the upper portion 6. 
The upper portion 6 has still another conduit 

55 therein which at One end opens into the valve 
recess 2 opposite the conduit 53 and in line with 
the valve ports 43 and 44. The opposite end of 
the conduit opens into a chamber 56 in the center 
partition 7. 
The bottom portion 5 has a conduit 57 therein 

in line with the conduit 55 one end of which opens 
into the partition chamber 56 and the opposite 
end into the interior of the bottom portion 5 
on the low pressure side of the partition 8, that 
is above the partition 8. The bottom portion 
5 has another conduit 58 therein one end of 
which opens into the partition chamber 56 and 
the opposite end communicates with a conduit 
59 in the base plate 2. 
From the foregoing it will be apparent that 

when the control valve 35 is in the position shown 
in FigS. 1, 3 and 5 wherein the valve port 4. 
registers with the conduit 49 and the valve port 
A registers with the conduit 55 an unrestricted 
passageway is provided from above the piston 3 
through the conduits 49 and port 4 to the recess 
40 and the port 44 and thence through the con 
duit 55 and through the chamber 56 and the con 
duit 57 to the low pressure side of the valve. 
At the same time an unrestricted passageway 

is formed from the high pressure side of the valve 
through the conduits 52, 51 and 50 into the recess 
2 and thence through the valve recess 4 and 
the port 46 and through the conduit 53 and 54 
into the bottom portion f6 below the pistOn 3. 
When the control valve 35 is in this position high 
pressure fluid forces the piston upward until the 
Valve 34 disengages its associated seat 22. 
When the control valve 35 is in the position 

shown in Fig. 1 wherein the valve port 48 regis 
ters with the conduit 49, the valve port 4.3 regis 
ters with the conduit 55 and the valve port 45 
registers With the conduit 53 an unrestricted pas 
Sageway is formed from below the piston 3 
through the conduit 53 and the valve port 45 
and 43 and the conduit 55 to the low pressure. 
Side of the valve. At the same time an unre 
Stricted passageway is formed from the high 
preSSure side of the valve through the conduits 
52, 5 and 50 into the recess 2 and thence 
through the valve recess 42 and the port 48, and 
thence through the conduit 49 into the upper 
portion 6 above the piston 3 A. When the control 
Valve 35 is in this position high pressure fiuid 
forces the piston 3 downward which in turn 
moves the Valve 34 into engagement with its as 
SOciated Seat 22. 
The control valve 35 is adapted to be actu 

ated by the operating member 4 which in turn 
is Operated by either low or high pressure fluid 
from either station 78 or 79 of the base plate 2 
Which will be explained more fully hereinafter. 
As shown in Fig. 6 the operating member 4 in 

cludes a hollow lower portion 69, a hollow center 
portion 6 open at both ends and a hollow cap 
portion 62. The lower portion 6O is open at the 
top and has a closed bottom wall 63 which is se 

2,185,016 
cured to the base plate 2 by a plurality of bolts 
64. The lower end of the center portion 6 is 
threaded into the lower portion 60 as indicated at 
65 and the upper end is threaded into the cap 
62 as indicated at 66. The upper end of the 
cap 62 is closed and has an aperture 67 therethru, 

Positioned in the lower portion, 60. I provide a 
frame 68 which is shown as held in position by 
the lower end of the center portion 6. Mounted 
in and Suitably secured to the frame 68 I provide 
a Sylphon diaphragin 59. The bottom Wall 63 
and the bottom of the frame 68 have an aperture 

therethru which opens into the diaphragm 69. 
The diaphragm 69 includes an upwardly extend 
ing rod if on which a plate 72 is secured by a 
nut 3. 

0. 
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Positioned in the center portion 6 and the cap 

62 provide a coiled Spring 74 one end of which 
engages the plate 2 and the opposite end the 
upper wall of the cap 62. The spring 74 resili 
ently urges the diaphragm 69 to a compressed po 
sition and the tension of the spring 74 may be 
adjusted by either loosening or tightening the 
cap 62 on the center portion 6. 
Secured on the valve stem 36 I provide an 

Operating member 75 which includes two oppo 
sitely extending arms 76 and 77. - - - W. 
AS shown in Fig. 7 two stations indicated at 

8 and 79 provided on the base plate 2 for the 
Operating member 4. When the operating mem 
her 4 is to be actuated from the low pressure 
Side of the valve f3 as shown in the drawings it is 
located at the station 18 and when to be actuated 
from the high pressure side of the valve 3 it is 
located at the station 79. Extending from the 
Station 8 to the conduit 59, the base 2 has an 
aperture 8 therein and from the station 9 to 
the conduit 59 the base has a conduit a? therein. 
When the operating member 4 is positioned 

at the Station 8 as shown the conduit 8 is 
plugged and When the operating member 4 is 
positioned at the station 9 the conduit 80 is 
plugged. The conduits 80 and 8 are adapted to 
register with the aperture 70 in the operating 
member 4. W 

When the Operating member 4 is positioned at 
the low pressure station as shown in the drawings 
a rod 83 having one end universally connected 
as at 84 to the diaphragm rod 7 f. and the oppo 
Site end is universally connected as at 85 to the 
arm 76 of the control valve actuating member 75. 
When the Operating member is located at the sta 
tion 79 the rod 83 is connected to the arm TT of 
the control valve actuating member 5. 
Mounted On the boss 26 I provide a collar 86 

which includes an upper arm 87 which extends to 
a position above the arm 6 and a lower arm 88 
Which extends to a position below the arm 76. 
The upper arm 8 has a threaded aperture 89 
therein to receive a bolt 90 which has a lock nut 
9; thereon. The lower arm 88 has a threaded 
aperture 92 therein to receive a bolt 93 which has 
a lock nut 94 thereon. The bolts 90 and 93 are 
adapted to be set to adjust the limits of move 
nent of the arm 6. 
Extending outwardly from the collar 86 I pro 

vide an arm 95 having an apertured boss 96there 
On in a position above the plug valve operating 
member 75. Positioned in the boss 96 I provide a 
Spring pressed plunger 97 the lower end of which 
is adapted to engage recessed portions 98 in the 
member 75. The tension on the plunger spring 
may be adjusted by a bolt 99 to restrict movement 
Of the Operating member 36 until a predetermined 
preSSure is applied to the arm 76 or the arm de 
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pending upon which arm the rod 83 is con 
nected. 
When the operating member 4 is located at 

the station 78 as shown in the drawings and the 
pressure of the fluid on the low pressure side of 
the valve f3 falls below a predetermined amount 
the Spring 74 moves the rod 83 downward against 
the receding pressure in the diaphragm 69 and 
thereby rocks the arm 6 to rotate the control 
valve to the position shown in Figs. 1, 2 and 5 
wherein the high pressure fluid moves the piston 
upwards which in turn moves the valve 34 away 
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from its associated seat in the manner previously 
described. 
When the pressure on the low pressure side of 

the valve 3 builds up to a predetermined amount 
the pressure in the diaphragm 69 likewise in 
creases and moves the diaphragm upward against 
the action of the spring 74 thereby moving the 
arm 76 upward and rotating the control valve 
35 to the position shown in Figs. 3 and 9 where 
upon the high pressure fluid moves the piston 3f 
downward as previously described. 
When the operating member 4 is located at 

the station 79 the center partition it is replaced 
by a center partition foe as shown in Fig. 10. 
The partition 00 has a conduit f Otherein which 
connects the conduits 50 and 52 and a conduit 
O2 similar to the conduit 54 in the partition f. 

Differing from the partition 7 the partition foe 
has a conduit 03 therein which at One end con 
municates with the conduit 58 thereby providing 
a passageway from the high pressure side of the 
valve 3 to the operating member 4. Further 
more the partition 00 has a conduit 04 therein 
connecting the conduits 55 and 57. 
When the Operating member 4 is actuated from 

the low pressure side of the valve 3, the center. 
partition 7 may be replaced by a partition O5 
as shown in Fig. 11. The partition 05 has a con 
duit 06 therein connecting the conduits 50 and 
52, and a conduit OT therein similar to the con 
duit 54 of the partition T. Differing from the 
partition 17 the partition iO5 has a conduit 08 
therein which at one end communicates with the 
conduit 55 and at the opposite end openS to the 
atmosphere. Furthermore the partition 05 has 
a conduit. O9 therein which connects the CCn 
duits 57 and 58, Thus when the partition 05 
is used the fluid which operates the piston 3 is 
exhausted to the atmosphere. 
In Figs. 12 and 13 I have shown a partition fo 

operatively assembled in the valve 3 to replace 
the partition 7. As shown in Fig. 12 the parti 
tion O has a plurality of apertures if there 
through which form passageways from the lower 
portion 5 to the upper portion 6. The parti 
tion if 0 has a conduit 2 therein which con 
nects the conduits 50 and 52 and a chamber 3 
therein into which the conduits 55, 57 and 58 
open similar to the partition T. Differing from 
the partition 7 the partition fo does not in 
clude a conduit communicating with the conduit 
53. In operation when the control valve 35 is 
operated to exhaust the pressure above the piston 
3, as previously described, the high pressure fluid 
acts against the valve 34 to unseat it. When the 
control valve 35 is operated to direct fluid to above 
the piston 3 as previously described the fluid be 
low the piston 3 is exhausted through the aper 
tures if in the partition 0. 

In Fig. 14 I have shown a partition 4 to re 
place the partition fi O when the operating mem: 

3 
ber 4 is operated from the high side of the valve 
3. The partition 4 has a conduit 5 therein 

connecting the conduits 50 and 52 and has a con 
duit 6 connecting the conduits 5 and the con 
duit 58. Another conduit 7 in the partition 4 
connects the conduits 55 and 57 and like the par 
tition the partition 4 does not include a 
conduit communicating with the conduit 53. 
From the foregoing description it will be appar 
ent that I have provided a novel automatically 
controlled regulating valve device which may be 
operated in various manners and which is simple 
in construction and is highly efficient in use. 

Having thus described my invention claim: 
1. In a flow control device, a valve including an 

upper in ember open at the lower end and a lower 
inenber including an upwardly opening chamber 
and a lower chamber, a partition member between 
the upper and lower members, said lower member 
having an inlet and an outlet, a valve seat be 
tween said inlet and said outlet, said upper mem 
ber having a piston thereon, a rod on said piston 
and having a valve thereon adapted to engage 
said valve seat, said upper member having a later 
ally directed tapered plug recess therein and hav 
ing a tapered plug valve in Said recess, said plug 
valve recess including a conduit to said cylindrical 
upper member, said plug valve having a radial 
operating arm thereon and projecting from Said 
upper member and a control member including a 
housing, a Sylphon in said housing, a rod on Said 
Sylphon, spring means to urge the Sylphon in One 
direction, an operating member on said Second 
mentioned rod, means to adjustably connect Said 
operating member to said arm, means to bleed 
said cylindrical upper member, conduit means to 
conduct fluid frox. One chamber to Said Sylphon, 
and other conduit means extending from said plug 
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valve to one of said chambers, said plug valve hav 
ing conduits therein adapted to afford communi 
cation between said previously mentioned con 
duits. 

2. In a flow control device, a valve including a 
housing comprising a cylindrical upper member 
and a lower member, said lower member includ 
ing an upper and a lower chamber, a partition 
member between said members, said lower men 
ber having an inlet into said lower charnber 
thereof and an outlet from said upper chamber, 
a valve seat between said members, Said upper 
member having a piston therein, a rod on said 
piston and having a valve thereon adapted to 
engage said valve seat, said upper member ha-V- 
ing a laterally directed tapered plug Valve recess 
and a tapered plug valve therein, said plug valve 
recess including a conduit to the atmosphere and 
a second conduit to said cylindrical upper mem 
ber, said plug valve having a radial operating 
arm thereon, and a control member including a 
housing, a Sylphon in said housing, a 'cd on said 
Sylphon, spring means to urge the Sylphon in One 
direction, an operating member on Said Second 
mentioned rod, means to adjustably connect said 
operating member to said arm, means to conduct 
fluid from one chamber to said Sylphon, and other 
conduit means extending from said plug Valve 
through said partition to one of said chambers, 
said plug valve having conduits therein adapted 
to afford communication between Said previously 
mentioned conduits, said partition member hav 
ing apertures aligned with said other conduit 
leaS. 

- HARRY J. McCOMBSBURDICK. 
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