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To all whom & may concern.: - .
Be 1t known that we, Wirriam BoEkEL and

Jurrus BoekEL, citizens of the United States;

residing at 518 Vine street, Philadelphia, in
the county of Philadelphia and State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Pressure-Regulators for
Kluids; and we do hereby declare the follow-
ing to be a full, clear, and exact description of

theinvention, such as will enable others skilled
1t appertains to make and

in the art to which
use the same. | L
This invention relates to regulators for the

pressure and flow of fluid, whether liquid or |

gaseous; and it consists in the construction

and combination of parts hereinafter more
- particularly set forth and claimed. N
In the accompanying drawings, Figure 1

represents a vertical central section of a regu-
lator embodying our invention on the longi-

- tudinal line of the outlet. Fig. 2 represents a
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detail vertical central section of the diaphragm
and plate enlarged. Fig. 3 represents a per-
spective detail view of the diaphragm, plate,

and stem. Fig. 4 represents a bottom view in
detail of the diaphragm and the stem, and:

Fig. 5 represents an enlarged detail vertical

‘section of the valve and proximate parts.

A designates the inlet-tube; B, the lower
half of the body of the diaphragm-chamber
casing, which is connected thereto by screw-
threads 0 of said parts, and C the outlet-tube,

~ “which is integral with the said part B. Coup-
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lings A" and €' make connection between said
tubes A Cand the tubular devices co6perating
with the said regulator. Hach of these coup-

lings is provided with an internal packing-

ring @' or ¢ and internal screw-threads @ or ¢,
The coupling C' has also loosely attached to

1t a tapering nozzle C?, which is corrugated to

- hold the end of a rubber tube slipped over it.
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The internal screw-threads ¢* of said coupling
C', as shown, engage external screw-threads ¢*

a certain longitudinal play with regard to each

other for convenience in coupling and in sepa- |

rating them from each other when desired,
though accidental separation while in use is
prevented by a collar ¢* on the rear end of the

has a similar freedom of movement on - the

guarded against separation by a collar ¢® of
the latter. Its screw-threads o’ are for en-

‘gagement with similar threads on the pipe or
-other tubular part supplying fluid to and

through the regulator. Of course these coup-

lings may be varied to suit the nature of the
-parts to which they will be applied, the par-
‘ticular construction here set forth being by

way of example only. --

The lower half B of the casing for the dia-

‘phragm-chamber is provided with external

screw - threads &', engaging internal screw-

| threads d' of the upper half or section D of

the said casing, these two halves or sections
thereof clamping between them the flat annu-
lar peripheral portion ¢ of the diaphragm E.
The said diaphragm is preferably of thin
metal, depressed in the middle to form a cir-

‘said nozzle exceeding in diameter the outer -50
opening of this coupling. The coupling A’

lower end of “the inlet - tube and similarly
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cular recess K in its top, extending quite to

‘said peripheral portion ¢ on all sides. It is

also adisk inshape, as shown, and corrugated
for greater responsiveness and elasticity.

‘"The form of the casing composed of parts
1 B D is approximately that of two bells of
somewhat different length and spread placed

mouth iIn mouth; but these matters of out-
line, size, and material may of course be
widely varied. The said lower half B of the
casing 1s provided with a broad shoulder 7%

presented upwardly toward the outer part of-

the diaphragm for contact therewith and serv-
ing to limit the downward movement of said

diaphragm and valve, although additional
and very effective means for attaining the
‘same end are employed, as hereinafter de-
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scribed. The sald diaphraom is fast on a

stem F, on the lower end of which a check-
valve (x, having an upper rubber face ¢, is
. _ _ _ | screw - threaded, as shown at ¢, being ar-
of the outlet-tube C, and the parts ¢/ C*have |

ranged to act upward against a fixed seat,
hereinafter described, -for closing the inlet
automatically whenever the pressure against

Qo
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the under side of thediaphragm Eis sufficient, -

to lift the latter. :As thisdiaphragm isabove

the outlet-bore C* of outlet-tube C, it will be
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affected by the back pressure from any re-
ceptacle into which the said outlet-tube may
cischarge directly or indirectly and in any
case ylelds to the outlet-pressure above the
valve when such pressure passes a certain de-
oree.

A spring H, surrounding the stem F, bears
down on a fixed collar or Shoulder h of sald
stem, 1ts upper end having an adjustable bear-
ing against the upper end of the elongated
interior recess ¢ of an adjusting-screw 1, ex-

ternally screw-threaded at ¢’ to engage simi-

lar internal threads d° of .a neck D? integral

 with upper casing-section D. By turning
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- perfect.

this screw to fighten or loosen it, as desired.
the tension of the sald spring may be in-
creased or decreased, holding the valve open
acalnst a greater or less fluid-pressure on the
under side of the diaphragm. Of course the
regulator may be 1inverted, and parts or faces
of parts herein mentioned as downward may
become upward; but the device is described
for convenience in the position and arrange-
ment shown. | -

The creneral operatlon which 1s not new.in
intent at least, 1s to maintain uniform pres-
sure of dlscharcre at any predetermined de-
oree by closing “the valve and cutting off the
inflow of liquid as soon as the outlet or dis-
charge pressure on the diaghragm overcomes
the resistance of the adjusted spring, the lat-
ter agaln prevailing and opening the valve as
soon as the outlet-pressure is again below the
sald degree by reason of outflow without in-
flow. To perfectly or nearly perfectly at-
tain this uniformity, these changes must be
almost infinitesimal, the valve and diaphraom
vibrating very slightly and the closure being
This also obviates all jarring of the
parts and unpleasant noises. To attain these
ends, we provide thestem F with a fixed collar
or stop K under the diaphragm and form a
flat seat / therefor at the bottom of the dia-
phragm-chamber on lower casing-section B,
surrounding the central opening 7, through
which the said stem passes. Immediately be-
low this flat seat { i1s an annular downwardly-
presented bead m, constituting a seat for the
upwardly-pr esented rubber face g of valve 3.

‘The latter is located in a valve-chamber #,

formed in the tubular lower part of casing-

section B above the threads which engage the

inlet-tube, the diameters of the said valve and
the said chamber being relatively such as to
permit the flow of fluid past the said valve
when the latter is not against its seat, this
flow being continued between stop K and seat
[ when the former is off the latter or through
orooves kand /' of their proximate faces when
these are in contact. Kither set of these

grooves £ or ' may be dispensed with, only
the other part K or / being grooved, and any
convenient form and arrangement of said
orooves may be adopted suitable for the pur-
The upward and downward play

pose stated.
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of the said valve islimited in one direction by

the contact of said valve with seat i, also ob-
viously by the contact of the diaphragm with
shoulder 4%, and in the other by the contact of
stopiIk withseatl. Asthesecontactsleavebut
a slight interval for valve-opening or valve-
closing motion, all jar of the partsand all slam-
ming sounds are obviated. Thedownwardly-
presented annular bead constituting scat ¢ 1s

rounded. so astonearly form a blunt edge and

presses slightly into the rubber face ¢, making
a perfect fluid seal when the valve 1s seated.

This rubber face prevents any perceptible
sound. The two seats / and » constitute one
double seat for both stop and valve, the same
being simple and strong and cast in one piece
with the lower casing-section B.  The stop IS,
shoulder §° and valve (& also prevent by their
contact with the said seats the motion of the
diaphragm K or stem I to any greater extent
than that stated, thus further doing away
with noise and also obviating the risk of n-
jury by overstraining the diaphragm. More-
over, the sald stop prevents the said diaphragm
from being brought into contact with the
lower section B of the casing, except where
the two sections I3 D clamp the flat peripheral
part of the said diaphragm between them. In
view of the necessary thinness and fragihity
of these diaphragms this 1s an important con-

sideration.

To still further protect the diaphragm, we
set a plate or disk O as a brace and reinforce
into the recess K in the upper side of the dia-
phragm, where 1t 1s held between the latter
and the collar or shoulder /4 or may he se-
cuared in any convenient way. It 1s prefer-
ably of metal and thick enough to guard
against the overstrain or defmmmn of the
dlaphlag‘m I by the opposing ]L_OI‘CBS of the
spring and the fluid-pressure. It entirely fills
the recess K and covers the top of the entire
diaphragm, except the flat annular peripheral
part held between the sections of the casing,
and 1ts periphery fits against the inner face of
the annular wall ¢, formed in the said dia-
phragm, by depressing the said middle portion
thereof. With these parts E O thus fitted
and secured together and the valve (1, stop K,
and double seat / m relatively arranged as
described, the diaphragm is secure against in-
jury and insured the maximum of duration.

The stop K may, if preferred, be attached
directly to the under side of the middle part
of the diaphragm instead of attaching it to
the stem. In either case the said stop 1s prac-
tically an attachment of the said diaphragm
for limiting its vibration and strain. Thecon-
struction and arrangement above described,
and shown in Fig. 1, will generally be hest.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In a fluid-pressure regulator, a flexible
diaphragm, a stop and inlet check-valve mov-
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- ing ocr'ether 1n combination with the dia-
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phrwm—chamber casing having an annular
shoulder formed on it below said diaphragm

- for contact therewith, a double seat, consisting
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of an annular bead or flange presented to the
sald valve and a part preeented in the oppo-
site directiontoward the said stop for the pur-
poses set forth.

9. In a fluid-pressure regulator, a flexible

diaphragm and inlet eheck—mlve in combina-.

tion with the seat for said valve, Whlch‘ limits
the movement of the said parts in one direc-
tion, a stem connecting said valve to said dia-

phra,om a stop carried by said stem and

means for engaging said stop to limit the
movement of the said valve and diaphragm
in- the other direction, the said stop being
grooved to0 allow the passage of fluid through

it while it is in contact with said means eub--

stantially as and for the.purpose set forth.
3. In a fluid-pressure regulator, a flexible
diaphragm and an inlet- Valve and step moving

and
fixed part being grooved, for the passage of
luid when these devices are in contact sub-
stantially as and for the purpose set forth.

4. In a fluid-pressure regulator, the combi-
nation of a valve-controlling diaphragm with
a stop carried thereby and a fixed seat, against
which the said stop bears to limit its plav, the
sald seat being grooved, for the passage of
fluid when they are in contact substantially as
and for the purpose set forth. o

5. In a fluid-pressure reﬂ"uletor the combl-

therewith, in combination with a relatwely'
ixed part, for contact with the said stop, both
of the opposed faces of the said stc)p

‘names to this speci
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nation of a diaphragm and an inlet check-valve
operated thereby with a stop carried by said
diaphragm and a diaphragm-casing having

integral therew1th a double seat / m2, arran O"ed

for contact with. sald stop. and said valve al-
ternately at all points of its circuit, to limit

the play of said diaphragm and valve in both

directions, the said stop and seat being con-
structed to permit the passage of fluid between

them while they are in contact substantlally Qs
set forth.

6. In a fluid-pressure regulator, the combi-
nation of a flexible diaphragm Wlth means for
holding the peripheral partfof. the same, a re-
inforcing-plate covering all of the said dia-
phragm except the said peripheral part, sub-
stantially as and for the purpose set forth.

7. In a fluid-pressure regulator, the combi-
nation of a flexible d1ephra0‘m Wlth a stem at-

tached thereto, an inlet check-valve and stop

on said stem, a fixed double seat arranged be-
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tween the said stop and valve, for contact

therewith alternately, and a remforemo*-plete
on the other side of the diaphragm, cosperat-

1ng with the said stop-valve and double seat

to preserve the said diaphragm from injury

by overstrain substantially as set forth.

In testimony whereot we have signed our

two SU.bSCI‘lblIlU‘ witnesses.

WILLIAM BOEKEL
JULIUS BOEKEL.

Wltnesses
JouN H. SOHDRDR
GusTAV A. MAIER
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