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To aZZ whom it may concern. 
Be it known that I, OWEN J. MoGANN, a citi 

zen of the United States, residing at Pittsbnrg, 
in the county of Alleghenyand State of Penn 
sylvania, have invented certain new and useful 
Improvements in Gas Pressure-Regulators and 
Out-O?'s; and I do hereby declare thefollowing 
to bea full, clear, and exact description of the 
invention, reference being had to the accom 
panying drawings, which form part of this 
speci?cation. 
My invention has relation to gas pressure 

regulators and cut-offs, and relates particu- I 
larly to certain improvements on the pressure 
regulator and cut-off for which Letters Patent 
were granted to me December '21, 1886, No. 
854,719. 

In the said Letters Patent I have described 
and shown a tubular double~acting supply 
valve having two seating portions and ports 
or openings through the shell of the tubular 
body between the said seating portions, the 
said valve being connected to and its move 
mentregulated and governed bya diaphragm 
arranged in a chamber on the low-pressure 
side of the valve, the two seating portions of 
the valve and seats for the same being so ar 
ranged that they might seat separately but 
not simultaneously. 
In the said Letters Patentl have also shown 

and described the tubular valve as having a 
prolongation of its body below the lower seat 
ing portion, which ?tted and worked within a 
chamber formed in the bottom ofthe valve-cas 
ing, the object ‘of such arrangement being to 
present as little surface as possible to the press 
ure of the gas on thehigh-pressure side of the 
valve. 
In practice I have found certain difficulties 

in the construction of the tubular valve; and 
the present invention has forits object the pro 

lar portion of the valve and the ports leading 

ducing an absolute balancing of the valve un 
der any and all conditions and variations of, 
pressure. ' 

In the described patented device I have also 
found it necessary (in order to obviate the ne 
cessity of finishing the prolongations of the 
tubular valve and the chamber in which it 
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worked so accurately as to absolutely prevent 
leakage into the space below) to provide a 
packing-ring through which the prolongations 
of the tubular valve might work. 
My present invention has for its further ob 

ject the provision of means for dispensing with 
the necessity of either accurately ?tting these 
parts or providing a packing therefor. 
Having in view the accomplishment of the 

above objects, my invention consists in the 
novel construction, arrangement, and combi 
nation of parts and devices, hereinafterde 
scribed and claimed, and more particularly in 
the novel construction of the valve body or 
stem, which I propose to provide with exter 
nal ways or by-pass grooves or spaces, in lieu 
of the hollow cylindrical body and the ports 
through the walls of the same; in the provis 
ion of apeculiarly-arranged diaphragm which 
is arranged in the space or chamber in which 
the prolongations of'the valve-body work, 
and is secured at its oenter‘to the bottom of 
the prolongations of the valve-body and at its 
edge to the valve-casing, the object of said 
diaphragm being to prevent the access of gas 
to the bottom of the prolongation of the valve 
body, and in the novel construction of thevalve 
body and its casing and the other parts .of the 
device, as will hereinafter more fully appear. 

Referring now to the accompanying draw 
ings, Figure 1 is a vertical sectional view of my 
improved apparatus, and Fig. 2 a detail view 
of the valve. 
A designates the pressure-reducing cham 

ber, containing the diaphragm B, through the 
medium of which the supply-valve is governed 
and operated. Said chamber is composed of 
two similar‘ or nearly similar sections pro 
vided with annular ?anges through which pass 
fastening-bolts, and said diaphragm, which 
is composed of any suitable ?exible body, has 
its edge held securely between said ?anges. 
A disk or plate, 0, rests upon top of the dia 
phragm B, and upon top of said plate is a 
post or- upright, O’, that ?ts nicely and works 
in a neck, 0”, in the top of the diaphragm 
chamber. Below the diaphragm is a hollow 
depending stem, D, having a shoulder, d, be 
tween which and the diaphragm is placed a 
washer, d’. The upper end of the stemD 
passes through the diaphragm and the plate 
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O and screws into a screw-threaded cavity, 0, 
in the post 0’. Ports 0’ 0’ lead out from the 
cavity 0 to the space above the diaphragm,and 
similar ports,c2 02, lead from the interior of the 
hollow depending stem D to the space below 
the diaphragm. The uppermost end of the 
stem D is formed with a valvelseat, d”, upon 
which seats a valve, (1*, opening upwardly and 
held down by a spring, (25. 
At D’ the stem D is pivoted to a weighted 

lever, F, and below said pivotal point the 
stem ?ts into and works in a socket, e, which 
is in alignment with the neck 02, thus giving 
the stem D and the upright G’, which form 
practicallya continuous piece, a bearing at each 
end, so that there can be no sidcwise move 
ment of the same. 
F designates a lever pivoted, as before men 

tioned, at D’ to the depending stem D and on 
a-pivot or fulcrum, G. This lever F rests and 
works in a cavity, 71, formed in the bottom of 
the diaphragm-chamber, so as to leave free 
space for the movement of the said lever. - 
H designates the valve-casing, secured to a 

?ange, 9, formed on the lower part of the dia 
phragm-chamber, by a ?ange, h’, and bolts If 
71?. This valve-casing receives the inlet-pipe 
I and outlet-pipe J, and contains the chamber‘ 
K, divided into high and low pressure com 
partments by a partition, L. Passing through 
the partition L and projecting through into 
the high and low pressure compartments 
of the valve- casing is a cylindrical tubular 
section or pipe, M, made either integral with 
the partition L, as shown in the drawings, or 
screwing thereinto, as desired. This pipe M 
serves both as a guide and seat for'the valve, 
and is formed with a seat, on, at its upper end 
and a seat, m’, at its lower end. 
Below the tubular section or pipe M a wide 

neck, N, is formed in the casing, and in said 
neck is placed a bush, it, having a lateral ?ange, 
n’, atyits end. The interior diameter of the 
bush it corresponds to the interior diameter of 
the pipe or tube M, and serves as a receptacle 
and guide for a portion of the valve-body, as 
will presently appear. 
0 designates the valve-stem, which is piv 

otally connected to thelever F, and at itslower 
end has a shoulder, 0, and a screw, 0’, that 
screws into a triangular or other angularly 
shaped solid section, 0’, which ?ts and slides 
within the tubular portion or pipe M. 

In the drawings I have illustrated the sec— 
tion 0’ as being triangular in cross‘section; 
but I wish it to be understood that I do not 
con?ne myself to this con?guration, as the 
said section may be square, septagonal, octag 
onal, or any other desired con?guration such 
as will allow of a hearing within the pipe M, 
and at the same time will allow the passage of 
gas through the said pipe. A plate, 02, anda 
rubber or other ?exible washerpoa, are placed 
between the shoulder o and the section 0’, and 
the said plate and washer constitute the upper 
seating portion of the valve, resting, when the 

valve is down, upon the upper end of thepipe 
M. The lower end of the section O’is formed 
with a screw, 0", which screws intoa solid cy~ 
lindrical section, 0’, which forms a prolonga~ 
tion of the valve-body. A washer, 05, and 
plate 06 are ?xed between the sections 0’ O‘ 
and constitute the lower seating portion of 
the valve, resting, when the valve is raised, 
against the bottom of the tube M. The plate 02 
and the washer 03 are at such distance from the 
plate 0“ and washer o5 that,while either of them 
may be separately seated, they cannot be seated 
simultaneously, and when both are off their 
seats the gas from inlet-pipe I has a free pas 
sage between the ?at sides of the section 0’ and 
the inner wall of the pipe M. :The lower sec 
tion, 0’, of the valve ?ts in the bush a, and to 
the end of said section is secured a cap or cup, 
P, of rubber or other suitable material, by 
means of a metal plate, 19, and a screw, 1)’, 
passing up into the bottom of the‘ section. 
The cup 1? has a lateral annular ?ange, 1?’, 
that extends out under the ?ange of the bush 
n, and the lower edge of the interior of said 
bush is hollowed out, as at if, to give room-for 
the spreading of the cup, which issues from 
the depression of the valve. A head, R,-hav 
ring a lateral ?ange, r, and a central concavity, 
r’, is placed over the cup P, and bolts 8 s s serve 
to secure the bush, the cup, and the head to 
the neck ,N, passing through the ?anges on the 
end of same. A small pipe, S, leads from 
the space between the head It and the cup I’ 
to the escapepipe S’, which opens into the 
space above the diaphragm in the diaphragm 
chamber, and at its other end leads into the 
open air. 
T designates a small pipe having a small 

valve and a minute valve-opening, said valve 
being opened by a push~button, t, and closed 
by a spring. ‘This pipe T leads from a point 
on the high-pressure side of the valve to a 
point in the diaphragm-chamber beneath the 
diaphragm, and its object is to supply suffi 
cient gas to gradually elevate the diaphragm, 
and thereby open the valve after the same has 
been positively closed by the cessation of the 
?ow of gas; and its further object is to detect 
leakage, as will be hereinafter described. 

Operation: The several parts being con 
structed and arranged as described and shown 
and the valve being in the condition illus< 
trated-that is, with the gas ?owing from the 
inlet-pipe I through the pipe M and into the 
diaphragm-chamber and the outlet-pipe J —— 
so long as the pressure remains constant the 
valve will remain stationary. Upon any in 
crease of pressure the diaphragm will rise, 
thereby lowering the valve,and by this move 
ment causing the washer o2 to approach more 
closely to the seat on top of pipe Maud dimin 
ishing the ?ow of gas. Upon any decrease of 
pressure the valve is raised and'the space be 
tween the washer 02 and theseat on top of pipe 
M is increased. Should the ?ow of gas en 
tirely cease,the diaphragm, sinking,will raise 
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the valve until the lower washer, 0", comes 
into positive contact with the lower end of 
the pipe M. The ?ow of gas will be thus en 
tirel y cut off until the apparatus is again set in 
motion,which may be accomplished as soon as 
the gas begins to ?ow in the main by pressing 
the button t, and thereby opening the little 
valve in the pipe T and allowing gas to gradu 
ally enter beneath the diaphragm from the 
high-pressure side of the valve. The gas so 
entering raises the diaphragm, the valve is 
again opened, and the apparatus operates as 
before. Through the medium of this small 
valve and the pipe T it may be readily deter 
mined whether any gas is leaking at any point 
on the low-pressure side of the valve or from 
any of the pipes, joints, or cocks connected 
therewith, for if there be any such leakage the 
gas passing through the very small opening in 
the small valve will not accumulate sufficient 
pressure to raise the diaphragm, and hence so 
long as the leakage exists the valve will not 
again commence operations. If, for any rea 
son, the valve should fail to operate so as to 
maintain a properly-reduced pressure in the 
diaphragm-chamber or the service-pipes,dan 
gerous accidents will be averted by the escape 
of gas through the safety-valve in the stem of 
the diaphragm, and thence to the open air 
through the pipe S’. 

‘I consider the most importantfeature of my 
present invention to be the means for abso 
lutely balancing the valve, and this is accom 
plished as follows: The valve, when in its open 
position or in its closed position, presents as 
a surface upon which the pressure of the gas 
can be exerted to interfere with the movement 
of the valve only the underneath side of the 
lower seating portion, and as the area of such 
portion is very ‘small, being only so much as 
is outside of the edge of the cylindrical sec 
tion 0“, the amount of force required to over 
come such pressure is but small. As it is de 
sirable, however, to have the valve move with 
absolute freedom, I have compensated for the 
pressure on the bottom of the lower seating 
portion by the employment of the elastic cup 
P, which presents a surface equal to the sur~ 
face of the exposed portion of the lower seat 
ing portion, and as the pressure is exerted 
downwardly on said cup by the gas ‘which 
passes down around the lower section, 02, of 

the valve, .which ?ts somewhat loosely in the 
bush n, the upward pressure on the lower seat 
ing portion is compensated for and the valve 
thereby balanced. Thus it will be seen I have 
devised a perfectly-balanced valve wherein 
but a single portion of the valve is seated at‘ 
one time. The cup 1? serves, also, in addition 
to balancing the valve, as a spring or cushion 
and prevents sudden ?uctuations or fluttering 
of the valve. 
The manner of constructing the solid por 

tion of the valve between the seating por 
tions-that is, of an angular form-renders it 
easy to ?t such portion in the tubular section 
M and obviates the laborious and expensive 
?tting which is required when said portion is 
cylindrical and hollow. , 
Having fully described my invention, I 

claim— 7 

1. In a gas pressure-regulator andscut-o?c, 
the combination, with a double-acting valve 
having two seating portions at such distance 
apart relatively to their seats as to allow them 
to close separately, but not simultaneously, 
and having the portion between the seating 
portions angular in cross-section, of a tube 
or pipe the ends of which serve as seats for 
the said seating portions, and which embraces 
the body of the valve between its seating por 
tions, serving to guide the same while allow 

' ing of the passage of gas, substantially as de 
scribed. 

2. In a gas pressure-regulator and cut-off, 
the combination, with a valve-chamber com~ 
municating with a high-pressure pipe and a 
low-pressure pipe, and a double-acting valve 
interposed between the high and low pressure 
compartments of said chamber,aud having two 
seating portions, and connected to an oper~ 
ating-diaphragm situated above the upper seat, 
and a cylindrical prolongation below its lower 
seating portion, of an elastic cup secured to the 
said cylindrical portion and having its edges 
fixed to the valve-casing, substantially as de 
scribed. 

In testimony that I claim the foregoing I 
have hereunto set my hand this 6th day of 
January, 1887. 

GIVEN ‘J. MUG-ANN. 
Witnesses: 

LOUIS Monsnn, 
MAX ESOHER. 
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