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To @ZZ whom, it may concern. 
Be it known that I, JULES P. METZGER, of 

the borough of Manhattan, in the city and 
State of New York, have invented a certain 
new and useful Improvement in Pressure. 
Regulators, of which improvement the follow 
ing is a specification. 
My invention relates to pressure-regulating 

appliances of the general class which is eX 
emplified in an application for Letters Patent 
of the United States filed by me November 
24, 1899, Serial No. 738,125, (Oase A.) ’ 
The object of my invention is to provide 

simple and inexpensive means, which can be 
readily applied by an ordinary mechanic, 
whereby undue strain upon and liability tov 
buckling or breakage of the diaphragms of 
appliances of the _character above referred to 
may be prevented and said diaphragms be 
adapted to operation under higher or lower 
pressure, as desired, without changes in the 
adjusting-‘springs in connection?with which 
they operate or increase 'of'strain upon them 
by overpressure.' y ' » ' ‘ ‘ ` ' 

The improvement claimed is hereinafter 
fully set forth. ' 
In the accompanying drawings, Figures 1 

and 2 are vertical central' sections through 
portions of pressure-regulators, illustrating 
applications of diaphragms thereto as prac 
ticed prior to my invention; Figs. 3, 4, and 5, 
similar sections illustrating embodiments of 
my invention in pressure-regulators of the 
class indicated in Figfl, Fig; 6, a similar sec 
tion illustratingv an embodiment of my in 
vention in a pressure-regulator of the same 
class, but of improved type; Fig. 7, a similar 
section illustrating an embodiment of my in 
vention in a pressure-regulator of the class 
indicated in_Fig. 2 5v Fig. 8, a plan or top View, 
on an enlarged scale, of a removable covering 
member; and Figs. 9 to 12, inclusive, trans 
verse sections, on the same scale, through dia 
phragms and their accessories and connec 
tions, illustrating diiïerent detailed forms of 
application of my invention. 
As is well known to those skilled'in the con 

struction and operation of pressure-regulat 
ing appliances, the failure of these appliances 
frequently occurs by reason of strain or buc 
kling of the diaphragm, resulting, in large 

valves, from an undue exposure of their sur 
face to fluid-pressure, or, either in large or 
small valves, from an increase of pressure 
above that under which the diaphragm was 
originally designed to operate., It is also a 
Well-known fact that in pressure -regulators 
of the ordinary constructions the surface of 
the diaphragm which is exposed to Huid-pres 
sure is increased proportionately with the in 
crease in diameter of the chamber in which it 
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operates, so that in large regulators the pres- > 
sure upon the diaphragm becomes so great 
that it either splits and is destroyed or buckles 
so as to be useless as a regulating medium.  
My present invention is particularly de 
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signed for application in pressure-regulators ' 
of existing constructions in which the objec 
tions above stated obtain, so asto increase ' 
their range of capability of operation by adapt 
ing them to usev under greater variations of 
initial and reduced pressures and preserving 
the diaphragms' from deterioration or destruc 
tion. p _` y' " ' " . ‘ 

My invention enables a low-pressure regu 
lator to be adapted for use as a high-pressure 
regulator, and vice versa. ' 
Referring first to Figs. land 3 to 5, inelu 

sive, my invention is shown in the latter fig 
ures as applied in a pressure-regulator of the 
class known prior to my invention, which is ` 
indicated in Fig. l--that is to say, one in 
which a regulating-valve controlling commu 
nication between a fluid-pressure inlet-pas 
sage and a huid-pressure*outlet-passage is 
connected to and actuated by a stem 8, iiXed 
to 'apiston 13, Working in a cylinder 14. 
Fluid-pressure is admitted to the upper side 
of the piston 18 through a port 40, governed 
by a controlling-valve (not shown) which isA 
`fixed upon a stern 35. The controlling-valve 
stem 35 abuts against the lower side of a flexi 
ble diaphragm 26, which is secured peripherá 
ally between the top of the piston-.chamber 
and a cover or cap 2l and is subject on its 
lower side to fluid-pressure from the outlet 
passage of the appliance, which enters through 
a port or passage 43. 
diaphragm is subject to the pressure of an 
adjusting-spring 29, which iits between up. 
per and lower spring-seats 31 30, the latter of 
which abuts against the upper side of the dia-v 

The upper side of the f 
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phragm and is adjusted and. held in position 
by a threaded cap 32. Under this or any 
other construction in which the diaphragm is 
similarly connected to the casing and cover it 
must of course be of corresponding diameter 
and be increased lproportionately to the .in 
crease in size of the apparatus, being thus ex, 
posed to very great pressure in regulators of 
large size and correspondingly liable to de 
terioration or destruction. 
Under my present invention I enable any 

desired variation to be made in the area of 
the diaphragm 26, which is exposed to fluid-> 
pressure, by the provision of a removable 
covering member 126, which is preferably in " 
the form of a dat ring whose internal diame 
.ter is less than that of the opening into the 
valve - casing which is closed by the dia# 
phragm. This covering member iits closely 
against the lower side of the diaphragm at 
and .adjoining its " periphery, said covering 
member being of greater or less width diame 
trally, accordingly as less or greater pressure 
is to be applied to the diaphragm. The cov 
ering member 126 is held closely to the dia 
phragm by being clamped therewith peripher 
all y betweenthe casing of the pressure-cham 
ber 25 and the cover or cap 21, its inner edge 
being held against the diaphragm either >by 
an annular bearing-face 21“ on the cover 2l, 
as in Figs. 3, 9, and 10„or by a removable 
ring 126“, as in Figs. Ll, 5, 6, 7, 11, and12. 
`The covering member 126 Inay-beeither dat 
on both sides and ab ut against the diaphragm 
.throughout its entire width, as in Fig. 9, or 
be beveled or inclinedl on one of its sides, so 
as to afford access of fluid-pressure to the 
.diaphragm at and adjoining its inner edge 
¿when set, as shown in Figs. 5, 6, and 12, and 

4o the yring 126a may be either of rectangular 
section or- be correspondingly formed. By 
reversing the relative positions of the cover 
ing member 126 and the ring 1262, as shown 
in Figs. 5, 6, and 12, the entire lower surface 
of the diaphragm may be exposed to pres 
sure, as in Fig. 1, and the appliance may thus 
be changed vfrom a high-pressure to a low 
pressure regulator, and vice versa, the trans 
position of these members onlybeing required 
for the purpose. Y ` ' 

Fig. 6 illustrates the application of my in 
vention in connection with a diaphragm 26, 
which is held in position between the cover 
21 and a diaphragm-holder 27 of smaller di 
ameter connected thereto, this combination 
of the diaphragm with the cover and holder 
being set forth in my application, Serial No. 
738,125, aforesaid, and not being in and of 
itself claimed as of my present invention. 

Fig. 7 illustrates the application of my in 
vention in a pressure-regulator of the prior 
construction shown in Fig. 2-that is to say, 

, one in which the diaphragm 26 is connected 
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directly with the stem 8 of the regulating# 
valve, no controlling-valve being employed, 
and the adjusting-spring 29 acts upon the 
diaphragm through the 'intermediation of a 

system of levers. The covering member 126 is 
clamped'V and held to the diaphragm as in the 
instances before described. 

I contemplate in practice to provide a num 
ber of covering members of different widths, 
each adapted'to’a?ford a pressure area on the 
diaphragmsuited to a determined pressure, 
which will be marked upon it. These can be 
kept in stock and used as desired instead of 
substituting a different diaphragm and spring 
for adapting the regulator to operate under 
appressure different from that for which it Was 
originallydesigned or discarding the entire 
appliance and substituting a new one, as is 
usually the case.AV 
The protection against buckling or break 

age of ldiaphragms'which is aüorded by my 
invention correspondingly improves there 
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liability and increases the period of service » 
ofthe pressure-regulating appliance in which 
_it is employed as a whole, and the capability 
which it affords of readily and inexpensively 
adapting the appliance to operation under 
different 'desired pressures effects a substan 
tial saving to the user. , , 

I claim as my invention and desire to se 
cure by Letters Patent~~ ' . 

1. In a pressure-regulating appliance, the 
combination of a chamber for the reception 
of fluid under pressure, a ñexible diaphragm 
secured therein, and means for varying the 
area of the diaphragm which is exposed to 
Huid-pressure. " - , ' 

2. In a pressure-regulating appliance, the 
combination of a chamber for> the reception 
of fluid under pressure, a cap for covering 
said chamber, a flexible diaphragm secured 
peripherally between said chamber andcap, 
and an annular coveringmember on the pres 
sure'side of said diaphragm acting to dimin 
ish the area of the diaphragm exposed to pres 
sure. ‘ ' ‘ ’ ` 

3. In a pressure-regulating appliance, the 
combination of a pressure-chamber, a cap 
therefor, a Iiexìble diaphragm held peripher 
ally between said cap and chamber,.and a 
ring whose internal diameter is less than that 
of the diaphragm, saidring being also pe 
ripherally held between the cap and chamber. 

4. In a pressure-regulating appliance, the 
combination of a chamber for the reception 
of fluid under pressure having an opening 
therein closed by a flexible diaphragm, a re 
movable annular covering member of less in~ 
ternal diameter than said opening in the'pres 

clined on one of its sides and abuts against 
one side of the diaphragm, and a correspond 
in gly-formed removable ring abutting against 
the opposite side of the diaphragm. 

5. In a pressure-regulating appliance, the 
combination of a chamber for the reception 
of Huid under pressure, a cap or cover for 
said chamber, a flexible diaphragm secured 
peripherally between the chamber and cap, 
and means for varying the area of the dia 
phragm which is-exposed to fluid-pressure by 
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sure-chamber and which is beveled or in- ' 
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covering a greater or less portion of its sur 
face adjoining its connection with the cham 
ber and cap. ' 

6. In a pressure-regulating appliance, the 
combination of a chamber for the reception 
of'?luid under pressure, a ñexible diaphragm 
therein, an annular covering member which 
is beveled or inclined >on one of its sides, a 
correspondingly-formed ring, and a cap 'or 
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cover connected’to the chamber and securing 1o 
the covering member and ring removably and 
reversibly to the chamber, on ̀ opposite sides 
of the flexible diaphragm. ‘ 

JULES P. METZGER. -. 

Witnesses: 
J. S. LESLIE, 
PAUL CARPENTER. 


