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To all whom it may concern.:
~Be 1t known that I, CLYDE J COLEMAN, a citizen of

~ the United States, rLeldmg et the berough of Manhat-
tan, city of New Yerk in the county of New York and

Ste.te of New York, have invented  c¢ertain new and

~ useful Improvements In Pressure-Reducing Valves, of
- which the following is a specification, reference bemg
~ had therein to the eecempanymg dra‘wmg, forming g,

. part thereof.
10

My invention relates to pressure reduemg valvee

end has for its objects delivery- of fluid at a unﬁt‘ﬁ'm
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reduced preeeure, avoidance of freezing of the fluid
while its pressure is being reduced and provision for

~ reduction from a very high to a very low pressure; and
“has as its further objects compactness of construction,

convenience of assembling, and economy of operation.

My invention includes means for reducing fluid

pressure by successive stages or graduated steps.
My invention also includes the provision ‘of a plu-
rality. of velve-aetuetwe devices responsive respec-

v tively to variations in pressure of the low pressure
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~sively arranged or superposed valve-controlled pres-
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A valve embodying my invention is, among its other

apphcatlene particularly well adapted for reducing ;

the pressure of acetylene or other gas for lighting pur-
pesee especially when used upon automobiles. -
gas is usually stored in receivers at a very high pres-

-fluid at the corresponding successive stages of pressure

- reducmen and respectively in control of the admission
. ports at such stages. '

My invention {further mcludee certain deteile ef con-
-_etructwn hereinafter described. |

Such'

sure, and must be reduced to a very low pressure for
~ {se in the lemps for example, from a pressure of 1200
-~ pounds to a pressure of 2 ounces.

I will now describe the construction shown in the
aecempanymg drawings embodying my invention and
Wl]l thereafter point out my invention in clalms.

“Figure 1 is a central longitudinal section of the com-
plete dewce Fig. 2 is an enlarged central sectional
detall of one of the diaphragm controlled valvee the

plane of section in Iig. 1 and lengltudmally of the de-

' ‘vme

~ The embedlment of my- 1nvent10n ehown in the ec-
eempanymg drawings includes a plure.hty of succes-

sure chambers 1, 2, 3 and 4. The pressure chambers

sections 5, 6, 7 and 8, closed reepectwely by valve-ac-

section bemg taken on a plane at right angles to the

-are formmed by hollowed-out or- cup-shaped chamber |

tuative dle.phragme 9, 10, 11 and 12, each dlephregm"
| fermmg one end of the wrreependmg chamber and be-

ing controlled by the pressure-in the chamber for ac-
tuating the inlet valve for that chamber. The dla-
phragms 9, 10 and 11 are.bound or clamped at their
peripheries between the ad]acent chamber sections

phreﬂ'm 12 is retemed in place by a eup-eheped cover-

| cap 14 with interposed packing rings 13. The pack

ing-rings may be of any suitable matenal as for ex-
ample, celluloid. The successive ehember sections,
diaphragms and the cover-cap fit Wlthm a cup-shaped
casing 15 and are retained therein and firmly bound or
clamped together by a clempmg-rmg 16 ecrewed into
the mouth of the casing. - -
Each of the chamber sections 6,7 and 8 hae as ehewn
2, downwerdly extendmg perlpheral flange for fermmg

“clearance spaces 28 on the outside of the dlephregme

9,10 and 11, and the cover-cap 14 has a similar, elwhtly
larger dewnwardly extending peripheral ﬂa,nge form-
ing aclearance space 28 for the diaphragm 12. The

first or lower ehamber section 5 has a eerew—threededf

connecting-boss or mlet-mpple 17 which protrudes
dewnward threugh an epenmg in the bettom of the

casing, and the cover-cap 14 is provided with a similar

i upwardly extending connecting-boss or eutlet-mpple

18. These clearance spaces 28 have communication
with the atmeephere torough passeﬂesﬂi) 1ea,d1nﬂ' there-
from end registering with openings 30 in the casing 15,
and thue the dlaphragme are permitted to act freely
under the upward pressures in their respective cham-

and the resistance of the diaphragms. The high pres-
sure fluid enters threugh the nipple 17 and, after pass-
ing through the device and undergoing the several
stages of reduction in pressure, emerges threugh the

nipple 18, the course of the fluid bemg 1nd1eeted by -
-arrows.
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‘bers opposed to downward pressure of the atmosphere
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Iach of the (,ha.mber seetions has in its penpherel |

wall an outlet passage 19 for the cerreependmg pressure
chamber, and each of the chamber sections 6, 7 and 8
hasin its perlpheral wall an inlet passage 20. . The out-
let and inlet passages of adjacent pressure chambers
communicate with each. other, and the outlet passage
of the last chamber 4 communicates with a final outlet
passage 21,in the wall of the cover-cap, this last-named

passage cemmumea,tmg with the bore of the outlet--

nipple 18.. The respective ceepemtmg outlet and inlet
p%eeagee are retained in alinement with each other and
more securely sealed together by short metal tubes 22
teleeeeped thereinto and acting in a similar me.nner to
dowel pins. Because of limited epa.ce the pairs of co-
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operating outlet and inlet passages are leeeted at dia~

metrlcally eppeelte points of the Lhembere |

The pressure chambers are provided 1eepect1vely
w1th ngld valve-controlled admission conduits or ad-
mission tubes. The admission tube 23 for the first or
lower ehembel 1 is carried by the chamber ‘sec-
tion 5 and is of an - inverted L-eha,pe and com-

The admission tubee 924 for the cha,mbere 2,.3 and 4 are

arranged radially of the respective (.hembere and each
with mterpesed paekmg-—rmge 13, and the last dia- 1 eueh tube communicates with its eerreepondmg inlet

105

_'111un1cetee with the bore of the 1nlet - mpple 17.

110
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~such valves.

‘

passage 20. The tubes 24 arc 1'10'1dIy %uppmted and
strengthened by supporting-lugs 25 near their inner ends

and formed integral with the respective chamber sec-

tions.

The admission tubes are closed at their inner ends
and each tube'is provided, at a point thereon substan-
tially diametrically opposite to the corresponding dia-
phragm, with a valve-opening or port as shown, such
valve-opening being about in alinement with the center
oi the diaphragm. The ﬁffilvgnf}pening for the fivst

| chmmbm in the succession forms an initial inlet, and

the remaining valve-openings form communications
between adjacent chambers. Iach valve-opening 18

controlled by a cobperating conical valve 26 carried by

and formed inteeral with a ring-shaped valve-support

or stud 27 which encircles the corresponding admission

tube. Thestuds 27 are respectively carried by the dia-
phrag I\DS 9, 10, 11 and 12, each stud having a threaded

stem passing thmugh the center of the mnespondmg

diaphragm, the studs being sccured in place by nuts as
shown, and the joints of the studs with the diaphragms
being made fluid tight by packing-rings as shown.
Normally, and asshown in the drawings, the valves 26
are not seated in the valve- opemngs thus allowing the
fluid to pass through the valve openings or ports:. The
diaphragms are circularly ridged or fluted as shown
to impart to them a greater regiliency or spring effect
and to adapt each dlaphmwn to yield and close its
valve 26 when acted upon by sufficient fluid pressure

within the corresponding pressure chamber and then

to spring back and open such valve when the pressure
within the chamber becomes sufhiciently reduced. The
pressure of the fluid will be reduced by successive
stages. 'The high pressure fluid enters the first cham-
ber 1 through the inlet-nipple 17 and admission tube 23
and passes successively from chamber to chamber

until it finally escapes through the final outlet passage.
21 and outlet-nipple 18, the pressure being reduced

step-by-step from any one chamber to the next in suc-
cession. ~ Closure of the valves 26 is further resisted by
the pressure of the fluid in the admission tubes upon
The spring action of the diaphragins, at-
mospheric pressure in the clearance spaces 28 and the
pressure of the fluid in the admission tubes codperate
to tend to open the valves while the pressure of the
fluid in the pressure chambers tends to close the valves.
To secure the proper ratio of reduction in pressure from
stage to stage, that is, from chamber to chamber, it 1s
necessary that the sizes of the valve-opeumgs and the
degrees of flexibility or amount of resistance to pressure

~ of the corresponding diaphragms should bear a certain

09

“relation to each other.
a dmphraﬂm should bear a relation to the size of its
~ valve-opening corresponding to the amount of difference

The pressure-resisting power of

in pressure at opposite sides of the valve. For lower
pressures the valve should be actuatable correspond-
ingly more easily, that is to say, there should be corre-
spondingly less resistance to closure of the valve.
The dmphragms are conveniently all of the same size,

60 and with a given size of diaphragm the above-named

result as to valve-actuation may be accon_lphsh{,d by

successively varying the thickness of the diaphragins

65

relatlvely to the sizes of the corresponding valve Gpen-
1ngs.
As shown in the drawmﬂs the valve- opemngs are all |

" the final ‘or delivery pressure of the fluid.

868,599

of the same size and the diaphragms are of su(‘cecssn'ely
graduated thicknesses. Thus the ‘first diaphragm 9
is the thickest, to correspond to.the high valve-closing

pressure to which it is subjected, while the next dia-
phragm 10 m the series is thinner, to compensate for the

decreased pressure, and so on successively to the last.

diaphragm 12 which is the thinnest of all and is there-
fore adapted to be actmted by a comparatively very
low fluid pressure. | .
Pressure fluctuations are effectually damped out or
corrected by the successive stages of reduction in pres-
sure to which the fluid is subjected. For example, the

'y

‘pressure could vary to a great extent in the first or sec-

ond pressure chambers without, apprecmhly disturbing
Also 1f

freezing and consequent “ spitting’’, which is liable to

‘take place when fluids are reduced from extremely

high pressures, should occur at the first or second stages

of reduction, the final delivery pressure will remain

substantially aniform.

The final pressure or pressure of delivery may be refru—-
lated by manually-controllable resisting means adapt-
ed to act upon the inlet valve of the last chamber in the

suecession in opposition to the valve-closing ﬂuld pres- |

sure in such chamber. Such means are shown as Ccom-
prising a plate spring 31 secured at one of its ends to the
inner side of the cover-cap 16 by an attaching screw 32.
The spring 31 bears at its middle portion upon a pin 33
carried by the diaphragm 12 such pin being shown as
formmg an integral extension from the screw-thr caded
attaching-stem of the ring-shaped valve-carrying stud 27
for this diaphragm.
the outside inward through the cap 16 and bears against
the free-end of the spring 31. A sealmg washer 35 of
readily yieldable resilient material, such, for example,
as soft rubber, surrounds the screw 34 and is compressed
heneath the head thereof, where, by reason of its expan-
sibility, it effects a seal while permitting a considerable
range of adjustment of the screw.
regulating screw 34 be turned inward, the pressure at
which the fluid is delivered will be increased, owing
to the increased resistance of the spring 31 which co-
operates with the diaphragm in opposing the fluid-pres-
sure within the chamber 4.
turned outward, the tension of the spring will be less-
ened and correspondingly less fluid pressure will be

required within the chamber 4 to impart a valve- -closing
“movement to the diaphragm 12.

The embodiment ot
the invention shown in the drawings is adapted to re-
duce pressures approximately from 1200 Ibs. to 2 oz.
The pressures in chambers 1, 2, 3 and 4 respectively
would be approximately 100 1bs., 10 Ibs., 1/2 1., -and 2

02., this latter of course being the final or delivery pres-

sure.
It is obvious that various modifications may he made
in the construction shown and above particularly de-
scribed within the principle and scope ol my invention,
I claim:— |
1. A pressure reducing device comprising

tions between adjacent chambers and an initial valve-
opening for the first chamber in the succession, a valve in
control of cach valve-opening, such valves constituting in-

let valves for the sucecessive chambers, and a diaphragm

An adjusting screw 34 passes from

If the adjusting screw be.

a plurality of:
pressure chambers belonging to successive stafes of pres-
sure: reduction, with valve-openings forming communica-.
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If the adjusting or
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for each chamber and controlled by the pressure iu the
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“chamber for actuating the, inlet valve for that chamber,
- such diaphragm being exposed on one side to the pressure
- within the chamber and exposed on its 0t11er side ‘to the

pressure of the atmosphere. .
-2, In a pressure reducing valve, the Lombmatmn of a
plurahty of cup-shaped sections and interposed diaphrasms

means for binding the sections and diaphragms together to |

form chambers, the sections being provided with passages
connecting adjacent chambers and the outer sections each
being provided with a passage leading to the outside and
constituting respectively inlet and outlet passages, and a

valve for each chamber controlled by the corresponding

diaphragm and controlling the inlet passage for such
chamber. | - -

- 8. In a pressure-reducing valve, the combination of a
casing, a plurality of cup-shaped sections secured in the

casing and comprising cach a transverse partition. a cylin-

drical pressure-chamber wall projecting in one direction
from the partition and an atmospheric-chamber wall pro-
Jecting in the opposite divection, diaphragms interposed be-

tween said sections and dividing the spaces between them
- into pressure chambers _
sages conneeting the pressure chambers,

and atmospheric chambers, pas-

nected with the diaphragms and controlling said passages.

and valves con-

S

4. In a pressure-reducing valve, 'the*-combination 'pf a
casing, a plurality of cup-shaped sections secured in ‘the

casing, diaphragms interposed between said sections and

forming pressure chambers therewith, passages connecting
the pressure chambers and formed by registering openings
in contiguous portions of the cup-shaped sections, and
mlves connected with the dl‘lphl“l“mb and controllmg
sald passages. |
5. In a pressure-reducing valve, the c¢ombination of a
plurality of pressure chambers connected together in series

by passages, valves controlling the passages, a diaphragm
connected with and controlled by the pressure in each

chamber, and valves connected with the diaphragms and
controlling said passages, the diaphragms being all of sub-
stantially the same diameter but of successively decreasing
thicknesses in proportion to the dlfferent pressures in the

successive chambers

In. testimony whereef I have aﬁixed my mgna.ture in
presence of IWo wﬂnesses‘_-.*

-

CLYDE J. COLEMAN.

W’ltuebsea :

WAL ASHLEY hLLLl
ALBERT V. T. DAY,
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