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To all whom it may concern:

 HOUSE, Jr., a citizen of the United States; re--
siding &t Plttsburg, county of Allegheny, &11(1;
‘State of Pennsylvania, have invented or dis-
covered-a new and usefal - Improvement in

Be it known that 1, GJ:ORG o) XVESi*I\IG—

Fluid-Pressure Regulat01s and 1" do hereby
declare the following' to. be a full, clear, con-
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‘cise, and exact desei"lptlon theleof réference
1.0, 'Whleh latter is ﬁttecl to move heely but
-plactlcally steam- tloht within the chamber q.

bemg had to the accompanying drawing, mak-
ing. a part of this specification, which illus-

trates my improved 1eg111%t01 by a view in

'_15

1n a receiving-vessel;

‘20
- line with the port, the 1)1513011 being connected

sectional elevation.

My invention relates to mechamsm for. 1eg-.
ulating the flow and pressme of fluids in or-
der to maintain uniform pressure and Supply
and in general terms it
j escape from below 18 closed. -

consists 1n celtam combmatwns of a c&se hav-

ing a through way or passage with a valve-

govelned 1)0113 therein; a-piston-chamber in

. Wlth the valve; a valve- 'DOVGllled port . and

30

the escape a ﬂemble diaphragm fmd chambel |
with connection between the diaphr: agm a11d=-
escape-valve for unseating the latter by move-

ment of the diaphragm; a passage leading from

the dlaphlagm~ehambel to the vessel contain-

ing fluid the pressure of which is to be regu-
lated and springs co-operating with ﬂuld

| -plessme on the valves, piston, and  flexible

diaphragm to effect the desired regulation of

- pressure, as helema,fte] more fully deseubed

35

and claimed.
I have illustrated my 1:)1 esent mventlon in

form designed for use in air-brake apparatus,
for the purpose of regulating steam-supply to
‘the air-pumps by means of the air-pressure in

the main reservoir or in thé brake-pipe. It

“with-other apparatus and for Ot]lel purposes..

tothe spemﬁc use descr 1bed but include there-

45

may be employed, however, to 1egulate the

pressure and flow of other ﬂmds 10 connection
I do not wish, therefore, tolimit my invention

in all uses and pmposes to which it m&y be

- applied.

5
o outlet B'.

In the drawing, A 1epl,ese11ts a metal case

having a steam-passage, B B, leading through

the same, with the usual’ provlslon for making

pipe- _connection to the boiler from inlet B, and

to the air-pump or other place of use. from:
Acrogs this passage is formed a

piston and valve above’”&n_d ASSIStS inlholdingt |

and opens into a chamber,

1 dlaphmDm or 1)&1131131011 b, hm*mﬂ a central

port, b, therein. Beneath the port in the body |
of the case is formed a cylindrical chamber, ¢, 55

- by preferen ee of the san1e dmmetel as the 13011:

111;; guide- stem c and 2 downw‘u d e‘sctendmﬂ'

“hollow stem, ¢, C&llylllﬂ 011 the 10wel end of 60.

‘A small groove, «’,is made in the wall of the

| chamber, or, as An equwalent in the side of the 6 5

piston- _shell ¢’, to permit steam in compara-

tively small quant.ity to pass to the under side

of the piston, and thereby secure steam-press-

-ure below as well as above the piston when

Provision 18 7o
made for such escape by port d and passage
1, leading from the bottom of the chamber to
the waste-pipe . - The port d is governed by
a valve, d, Seatmﬂ thereon from above, and
guided in its movement by downw ard - ex- 75

'tendmﬂ winged stem ¢, and an upward-ex-

tendmﬂ Stem @, entelmﬂ the tubular chamber
*in Stem J. A spring, @, is seated within |

the piston-shell ¢, and, be&rmo upon the pis-|

ton and the valve sustmms the weight of thel 8o

the valve below to its seat. The purpose of!
extending the -shell ¢’ of the piston into its

‘chamber is to obtain room for the action of

spring @, and at the same time secure piston- *8 5

| _;bea,rmﬂ W1t]1111 the chamber through the range
‘of movement of the piston w1th0ut increased
length of case.

The passage D 1s. continued
past the waste F through the body of the case,

I, formed with- go
in the enlarged head A’ and -the chambered
screw-plug H.  Between the abutting shoul-

“ders h of the plug and headis clamped a flexi-

ble diaphragm, ¢, which is also secured at its

‘center to the 1111(161 face of disk or head I 95

The winged stem ¢ of valve d rests upon the
upper face of this disk, whereby upward move-

‘ment of the (‘11&13111 ELC' m 1§ effective in lifting

the escape-valve from its seat, while down.
ward movement of the diaphmgm permits the roo
valve to take its seat and close the port, be-
ing actunated by steam-pressure thereon from

‘above assisted by the spring 4°. -
On the under side of disk D’ iq founed ol
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Jow. the 1)1%011 C.
out, steam-pressure below will raise the valve

. I-'-ﬂ..

secured a rod, I, the disk being, in effect Q|

head on - the 10d Or bolt which rod e*ctends

downward through openmﬂ* p’ and chamber H’
imto the passage H" formed in the shell H’.

This passage H-* 1my lead by suitable pipe-
connections to the bhrake-pipe of the Westing-
house automatic or to the main reservoir of
the non-automatic brake. - It thus serves not
only to guide the rod I, but also to admit air

from the reservoir or brake-pipe through

chamber H’ to the under side of diaphragm e,

whereby air-pressure which may exist in the
reservoir or brake-pipe i8 effective in raising

the diaphragm. This pressure is counter-
balanced to a predetermined degree by coiled
spring I, seated against the upper end of cham-

ber H' and against nuts < ¢, run on the threaded

portion ¢ of rod I. A ring-stop, €, attheup-
per end of the rod relieves the diaphragm from

excessive downward strain by the spring when

not sustained by fluid-pressure in the cham-
ber.

lower one being used as a jam- nut) the tension

of the spring may be adjusted to any given
amount of pressure—say fifty 1)01111(18 per |
squareinch on theunderface of the diaphragm.

I have shown the stem of regulating-valve

C entering a socket, », in the rod R, which
screws into the threaded opening s 1n nut S.
The stem of this rod passes upward through
the packing-box § and cap ¥, and carries a
hand-wheel, R, by which the rod may be
turned, thereby forcing valve C to its seat or
1616381110 1t, as ma,y be desired. The purpose
of this f_em wre of eonstruction is toprevide for
using valve € both as an automatic régulator
and as an ordinary stop or throttle valve.. In
many cases, however, there may be no oceasion
for such provision, and then the rod R may be
omitted, the stem ¢ being guided in any suita-
ble 111%111101‘—8%}7 by a socket formed in the
under face of the nut S.

In operation steam admitted through inlet B
fills the space below partition &, passing down-
ward through ¢ into and filling chamber « be-
-The rod R being screwed

C, assisted somewhat by the spring «, and
steam will pass the valve through B’ to oper-
ate the pump. By theaction of the pump, air
is accumulated in the reservoir and brake-pipe

until its pressure effective below diaphragme

is sufficient in amount to overbalance the sum
of downward pressures upon valve d’, and up-
on the diaphragm exerted by springs ¢’ and I',
and the steam-pressure upon the valve.
sum or degree of pressure may be varied by
adjustment of nuts ¢, as before described-—say
to fifty pounds per square inch.
pressure above this predetermined amount
will raise diaphragm e and valve d', thereby
affording steam-escape from below 1)1t>t011 C.

- Such eseape will - cause preponderance of

steam-pressure upon the upper side of the pis-

ton, thereby moving it downward, and carry-

close, thereby shutting of

By screwing the nuts up or down (the

This

Excess of
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resting or diminishing the flow of steam to the

pump.. This con c11t1011 is continued until air-
pressure below the diaphragm has fallen be-

low the predetermined standard, when the dia-
phragm will descend md the valve ¢’ will
" escape and permit-
ting accumulation: of Steam- -pressure beneath
the piston. By such accumulation the valve
C may be again raised and steam-supply to
the pump be renewed or increased.

An important feature of construction a,dapt-
ing the valve to the performance of these fune-
tions is its position on the outlet side of port

', the controlling-piston being on the inlet side
| and exposed to the pressure of the inflowing

steam, whereby diminution of Steam-pressure
below the piston causes the pressure above 1t

to be effective 1in moving the valve toward its

seat.

The same or substantially the same prin-
ciples of construction may be employed 1in
adapting the apparatus for usein reducing the
pressure of fluids, water, vapor, or gas in
pipes; and in this or similar cases the cham-
ber I, below the diaphragm, may communi-
cate by suitable pipe-connections directly with
passage B'. In such use and application the
operation will be substantially the same as
abovedescribed. Whether the connection be-
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tween the diaphragm-chamber and the outlet-

B’ be direct or indirect, the pressure of fluid
in the outlet Vll“tﬂaﬂy controls the escape
through the port d; and in referring to the

control of the escape-valve by pressure of fluid.
on the discharge side of the regulating-valve,

1 1nclude both the direet and indirect connec-

tion as equivalents in the construction of the
apparatus.

] claim herein as my invention—
1. In a fluid-pressure regulator, a case hav-
ing a through-passage and a partition with

port therein acr 0ss such passage, in combina-

tion with a regulating-valve seating on the
discharge side of the port, a piston connected

| with the valve and movable within a piston-

chamber on the supply side of the port, a
valve-governed escape-passage leading from
the piston-chamber beneath the piston, and
mechanism for unseating the escape-valve,
controlied by fluid-pressure on the discharge
side of the 160111‘1131]10 -valve, substantially as
set forth.

2. The case A, having through-passage BB/,
port b, and piston-chamber ¢ therein, in com-
hination with regulating-valve C, seatmn on
the discharge side of the port, plston ', con-
nected Wlth the valve and evposed to ﬂmd
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pressure on the supply side of the port, a .

fluid-escape from the lower side of the piston,
controlled by pressure.of luid on the cllscharge
side of valve C, and a stem, R, for forcing
valve C to its seat to shut off ﬂ111d passacre
substantially as set forth.

3. The case A, having therein th'rounh -pas-
sage B B, port b plston chamber «, and es-

ing 'the valve C to or toward 1ifs Se‘lt and ar- | cape D, in combmatmn w1th valve C, piston

125
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C eonnected 130 the valve, the two being on sage B B, port b, chamber a, passage D, cham- |

0pp031te sides of the port, escape-valve d, and ber . E, and 1)assage H', in GOmbIH&tIOH with 13
- spring @, seated between the escape- valve and regulatmg -valve C, plston (!, the two being

piston, substantlally as and f01 ‘the purposes connected on opposite sides of the port, es-

o 5 set forth o cape-valve d, sprmg d’, dlaphlagm e, rod. I,
- 4. The eombm&tlon of regulating-valve C, | adjustable sl)rmﬂ T, and nuts ¢, substantlally |
~ piston €V, having extended cylindrical shell ¢’ | as set forth. 20 .

~ thereon, the piston being connected tothevalve | Intestimony Whereof 1 have he1 eunto set my
by a ]:uollovrer stem, valve d, having guide-stem hand.

10 &, and spring &', ‘seated at one end within the | - GEORGE WESTINGHOUSE JR.
| plston-shell and at the other end. upon valved, | Wmlesses | . .
substantially as set forth., ~ C. L. PARKER, o
5 The case A hewmg therein thr ough pas | R. H. WHITTLESEY S
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