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"No. 225,898, Patented Mar. 23, 1880.

| ulm-lmu 11

T
i@IIIIIIHH'

4y
=i | |
! " S | |
- 11'. ;E.Z.._.—_, P
! N

-
o ————

r o ————

1".-——-.‘.-'
1 ee— - = H

}_'25/‘..3

\);&{‘ti\&éséizé \\‘u.m .ée e U/ es A
s s

@Z Kl o \ox\ \\m\\\\% ﬁ{;mq Y,

WW




\“\\ -~
/\ T
- _ § -
= © /““f,.\\ \@_ *\\L\@_:_ Ny
m ._.I... ”“w /’rR?\RPN.AA\ \\\ﬂﬂﬂmﬁ ..Wr u /,/er
- % I m ﬁr,ﬁfrﬁ/ %ﬁﬁ%&ﬂb _ ./Uut v
a e _ s £
Pt O - N = - 1I]IR mliaH
e “ v v ;
= = m \ A T
- iy _ m \ 49
w © m \\\\ \\\\\\\.\mmﬂ_.ﬁrt ,_,/ m M@ m ) m
=X W \ﬂwﬁp N RN W
m m i \\ /////////fé?;% m,“”,wuu __ N \\N Z :
2 b i |
30 G, ”w.,m“
- B g M s ////un... =V /n“
5 m ﬂ/l.x __.n,lﬂl mm“zﬁ}/ DN W//
10 N ”m\mm./// THEm
X (n N\// _m& ”Wm“x\ .H w/a
M W/M//,?/ /“N 1 ﬁ%/////wmw | /,,,,mx\ “m X
AN //\\\ﬂ//g NN /0 |

\\§L




1O

20

25

30

Q

35

4.0

50

UNITED STATES PATENT OFFICE.

————

GEORGE WESTINGHOUSLE, JR.,, OF PITTSDURG, PENNSYLVANIA,.

FLUID-PRESSURE REGULATOR.

SPECIFICATION forming part of Letters Patent No, 225,898, dated March 23, 1880.

Application filed January 24, 1380,

To all whom it may concern:

Be it known that I, GEORGE WIISTING-
HOUSE, Jr., of Pittsburg, connty of Allegheny,
State of Pennsylvania, have invented or dis;
covercd a new and useful Iimprovement in
Fluid-Pressure Regulators; and I do hereby
declare the following to be a full, clear, con-
cise, and exact description thereof, reterence
being had to the accompanying drawings,
making a part of this specification, m which—
like letters indicating hike parts—

Figure 1, Sheet 1,15 a plan view illustrative
of the arrangement of my improved regalator
with an automatic air-pressure brake appara-
tus and a carbureter, the combined devices
being designed for use in car-lighting.  Fig.
2 shows, in enlarged view, a side elevation of
the regulator with the check-valve ehamber
and stop-cock in front. Fig. 3, Sheet 2, 18 a
vertical scetional view of the regulator in the
plane of the line @ », Fig. 2, Fig. 4 15 a like
view through the stop-cock and check-valve
chamber; and Fig. 5 is a view similar to I11g.
3, but showing a larger diaplivagm and dia-
phragm -chamber, and a lever arrangement

between the reculatine-valve and diaphragm, |
™ b . o )

as hereinafter described.

My present invention relates to animproved
regulator designed for use as a part of an ap-
paratus through which fluid 1s passed, and in
which a pressure practically constant or sub-
ject to but slight variations is desired at the
place where the fluid is to be used, while the
supply-pressure is variable or liable to becone
variable, or even intermittent; and while 1 1n-
clude as within the scope of my invention ail
the uses to which it is applicable, T have de-
signed it chietly as a regulator for carbureters
in connection with a pump, fan, or other air-
compressing apparatus by which alr is com-
pressed, and, under pressuare, 1s passed through
the carbureter.

The use I will first deseribe is that wlherein

the apparatus is used for car-lighting, the an
for the purpose being taken tfrom the air-brake

pipes, or from a pump or reservoir on some
part of the train.

In the diagram, Fig. 1, I have shown at I’
a section or part of an air-brake pipe; at 3, the

main reservoir, nsually arranged on the loco- | which 1s seated by a

e

| cock, as desired.
- connected by a pipe, TV, with an air-reservoir,

being arranged on each car; at % a brake-
cylinder, and at V a triple valve, these devices
being such as are in conmon use as parts of
the Westinghouse antomatie brake.

It is one of the peculiar features of this
brake that the air-conduait or brake pipes I
arc alwiys, when the train is running, or 1n
running order, kopt charged with compressed
atr, and for ordinary purposes of braking such
pressure rarely varies more than from one to
five per centum, and never need vary more
than from ten to fifteen per centium as a maxi-
muam.  Ab the same time my present mven-
tions make provision for even greater varia-
fions where they oceur.

From such an air-brake pipe 1 take a branch,
P/, to my improved regunlator P2 the details
of which are shown in the other tigures.  The

- pipe PYopens into a valve chamber or case, A,

Iig. <4, beneath a check-valve, AYy which 1s of
any convenient construetion, except that 1ts
stemm @ does not entively till the bore of the
nut in which it works; but by being flattencd
on one side, or grooved, or turned small, room
is left for the air to tlow past it 1 hmited
quantities, the maximum amount of such tlow
being a little more than the maximum exhaust
ot discharge at the place or places of nse. By
this means an approximate regularvity in the
amount of supply is maintained.

The air-pressure in chamber A raises this
valve A/, and aiv passes it to chamber A% The
case inclosing this cheek-valve 1s serewed 1mto
the side of a stop-cock case, A% having a plag
or valve, At for opening and closing com-
munication througl its length.  The plug A°
15 lield in position by a spring, ', Passages
i and @ permit air to pass from chamber A®
to the port or passage «' in the plug Af, and
by properly shifting the plug an alr-passage
may be had to cither or both ends ol the stop-
The end A® of this cock 18

T, Fig. 1, the purpose of which will be pres-
ently deseribed. The other branch or end,
A’ serews into the case C of a chamber, C/,
and aflords an air-supply passage tosuch cham-
ber. Within this chamber is a regulating-

- valve, ¢, having, by preference, an elastic face,

spring, ¢, against the

motive; at R/, an auxiliary reservoir, one such | end of a bushing, C* and thereby closes a pas-
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sage, c¢%, leading from chamber €/ to the dia- | chamber I& would slowly accumulate, unless

phiragin or regolating-chamber £, A stem, &,
on one side of the regulating-valve guides its
movements, while a winged or angular stem
or push-rod, ¢!, extends from the other side of
‘alvee, through passagec®, to and abutsagainst
a bow-spring, e, which 1s attached to one disk,
¢!, of the clasp I¥, so that through this spring
tlm stem ¢ has a bearing ag rainst one side of
a Hexible diaphragm, D Lmt bas no mechan-
tcal connection or :l.t.ta.(:-mnmlt thereto.  This
diaphragm may be made of rubber, leather,
or equivalent tlexible material, and its periph-
ery is secured between the llll’ib of the two
parts I' and F’ of the diapbragm-case, which
parts may be bolted or otherwise secured to-
gother, by preference so that they may be
readily taken apart and the inclosed deviees
examined and repaired, if need be.

The diaphragm D 1s also backed over the
major part of ltS surtace by a metallie disk, d,
the two belng bound tn%the at their LDlllmi}ll
center by t]m disks ¢ fmd ¢ of the clasp 1v/,
but leaving, however, an annular ring around
the periphery of the diaphragm that is not
thas backed, and therefore is free to yield or
bend 1in response to pressare upon the dia-
phragm, causing it to move. This movement
15 guided by a stem, b, which moves or plays
in the hollow nut.B. A spring, , bearing
against this nut and against elasp I, holds the
diaphragm in place as against a given press-
ure in chamber 15, The tension of thisspring
O’ may be varied by screwing down or up the
nut I3, and thus the normal pressare of air in
chamber IS may be changed, as presently de-
scribed. A Jam-nuat, B/, secures the nut D in
the desired position of adjustment. The fen-
sion or power of spring &/ is thus made equal
to or slightly i excess of the normal or de-
sired pressure of air in chamber E plus the
power or pressure of spring ¢, so that spring
b, acting through the stem ¢', shall hold valve
¢ open, or {rom its seat, and allow air to pass to
chamber 19, and thenee, through pipe H, to any
suttable ecarburcting apparatus, H/, or other
place of use. When the air-pressure in cham-

ber 1% 1s 1ncereased from any cause above the |

normal degree, as by closing the discharge or
increasing the pressure of the supply, then
such excess acting against S])I‘il]g O will com-
press 1t and allow the spring ¢ to move the
regulating-valve ¢ to or toward its seat sufli-
ciently to reduoce the supply of air, and there-
by restore the normal pressure 1n 6. On the
other hand, it the pressure in If falls below the
desired amount, then the excess of power in
spring ¢/ will open the valve and admit more
alr.

When the discharge is wholly closed the
tendeney to accumulate pressure in 1 by
continuation of the supply will cause valve ¢
to be scated, and the device will be in condi-

tion to perform its assigned function as aregu-

lator when wanted; but il a slight leak shonld
exist past the valve ¢, then the pressure 1n |

]

{

an cquivalent escape were provided, and sucl
accumulation would render the device inop-
erative as a regulator until the pressure in E
was reduced to or near its normal degree.

In view of the difficulty of nmhmg a valve
perfectly free from leakage, even with the best
of workmanship, I prefer to arran g¢ an auto-
matically-operated vent, which may open and
prevent accuamulation of pressure in chamber
1o when valve ¢ is closed. For this purpose I
make. use of the spring e, before mentioned.
To the inner face of this spring I secure, by
bolts or otherwise, a plug or valve, s, which,
upon the comnpression of the spring, is adapted
to seat and close a passago, ¢/, leading through
the clasp K/ from chamber I to chamber 182,
A port, 5, provides an eseape from this latter
chamber to the open air.

The spring ¢ 1s made lighter than spring ¢,
so that when valve ¢ i1s open the spring ¢, act-
mg through stem ¢, will seat the valve s and
prevent waste; buat when valve ¢ 1s seated its
seat will take the pressure of spring ¢ ; then,
if the diaphragm D be further moved and the
spring b compressed by a slight accumulation
of pressure in 14 the spring ¢, being relieved
of the pressure 0[’ ¢, will open valve s sufli-
ciently to afford an escape and arrest further
accammulation. As the normal pressure in I8
18 thus restored, the spring e will again be
compressed by bearing against stem ¢! and the
escape be closed.,

It will be observed that this escape-valve s
15 both opened and closed by springs, and not.
directly by the pressure of air upon the sur-
face of the valve; I thus sccure better and
more prompt working of'the valve. Also, that
the spring e, when compressed, acts cqually
upon or against the springs &' and ¢/, and there-
fore 1ts action was not mentioned when de-
seribing the relative action of springs ¥ and
¢/ 10 maintaining uniform pressure when the
passage H 1s open. This spring e may be
made quite light, so that 1t will take but little
tfrom the ctfective force of the other springs,
and still be sufficient to do the work assigned
to 1t.

1t will also be observed that
D and regulating-valve ¢ are simply in con-
tact through the abutting stem ¢*, and are not
rigidly connected, as has heretofore been cus-
tomary in regulators of this class. In my in-
proved construction the diapiiragm is relieved
of the load or work of raising and holding
alve ¢ to 1ts seat, this work being performed
by the spring ¢/. The diaphragin is thus made
more sensitive, and at the same time provision
is made for automnatically operating the es-
cape-valve by spring-power, as before de-
scribed.

Various modifications may be made in the
details of these features of construction with-
out departing from my invention—as, for ex-
ample, instead of arranging the stem ¢* to bear
directly against the HIillllﬁ ¢, as in Fig. 3, it

the diaphragm
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may bear against the side of a lever, », Fig. 5,
one end of which 1s secured by any suitable
flexible connection to the case, as at #/, while
its other end bears against the spring e. By
this arrangement 1 lessen the range of inotion
of the regulating-valve ¢ for a given move-
ment of the diaphragm; but, at the same time,
thie effective power of the diaphragm, or rather
of spring §' acting against the diaphragmn to
open the regulating-valve,1s inereascd through
the leverage obtained.: This regaiator may be
secured in place, by preference, i the posi-
tion shown 1n Fig. 2, by bolts passing through
holes o’ in the flange or plate n.

I have already stated that the branch orend
A? of the stop-cock 1s connected with an air-
reservolr, I, This reservolr is, by preference,
made of considerabic capacity, and it 18 in-
tended to supply compressed aiv to the car-
bureter during intermissions in the supply
from the brake-pipe, which may likely ocenar.,
IFor this purpose 1 arrange the ports in the
stop-cock as before described, so that by
shifting the plug A* air from the brake-pipe
may pass either to the regulator or to the res-
ervolr, or to both, or may be shut oft from
either or both, as desired.

By this arrangement thie reservoir may be
hlled at any convenient time when such work
will least interfere with the operation of the
brakes or train, or, when lights are not re-
quired, the cock may be wholly c¢losed, and
thus waste be prevented.

1T the supply trom the brake-pipe should
fail, or the pressure m such pipe should fall
below the accumulated pressuare in reservoir
T, the plug A* Dbeing in proper adjustinent,
then the excess of pressmre it 1D would seat
check-valve A’, and air would pass from the
reservoir through the regulator £ to maintain
the sapply, so that this cock, with its ports
leading to different soarces of supply, in com-
bination with such supplies aud with the check-
alve, constitute a regulator subordinate to
and combined with the regulator I, by means
of which the variations in the pressure of air
which 1s supplied to the main regulator P2 are
practically confined within narrow limits, al-
though pressure in the brake-pipes may vary
considerably or at times cease. A steady and
unitorm flame can thus be sceured at the burn-
ers, whiceh, in ear-lighting, 18 a matter attended
with pecnliar difficulties; and, furthermore,
by combining and arranging tlis regnlating
apparatus in the manner described, 1 bring it
in the line of air-supply before it reachss the
carbureter, and thus I am enabled to use mate-
rial in the flexible diaphragm which otherwise
would be soon injured or destroyed Dby the car-
bureted air. |

Instead ol the brake-pipe P2, any suitable
air-supply or compressing mechanism may be

i

substituted, as a pump or fan, and the regu-
lating apparatus herein deseribed may, when
destred, be used for other purposes than car-
lighting,

i claim herein as my invention —

1. In a flud-pressure regulator, the combi-
nation ot a flexibie diaphragm arranged across
or meclosing the regulating-chamber, a valve
adapted to open and close b supply-passage to
stich chamber, the stew of such valve abutting
directly or mdirectly against the diaphragm,
but unconnceted therewith, a spring, ¥, ar-
rangeéd to resist pressure upon the diaphragm
from withm theregnlating-chamber, and spring
¢, arranged to move the valve to or toward its
scat wien spring 0 1s compressed, substan-
tially as set forth.,

2. In a pressure-regculator, a flexible dia-
phragny, D, having an escape - passage, &,
throuwgh the same, and spring ¢ and valve s,
attachied thereto, sach valve being adapted
by movement ol the spring to open and close
the escape - passage, in combination with
springs # and ¢ and valve ¢, the latter hav-
ing c¢ither direcet or indirvect contact with

| spring e, substantially as described, whereby

the escape s will be closed when valve e is
open, and upon farther compression of spring
o', atter the seating of valve ¢, sueh escape will
be opened.

3. The combination of diaphragm D, hav-
(e an escape - passage, &, through the same,
spring e, attached to the inner face of the dia-
phragm, valve s, operated by spring ¢, valve
¢, having 1ts stem abutting aguinst spring e,
and spring ¢, adapted to compress spring ¢

- and close the escape when valve e 1s unseated,
- substantially as set forth.

4. The regulator P, having a stop-cock sap-
ply-passage leading thereto, such cock having
a three-ported vaive or plug, A%, in combiii-
tion with reservonr Iy communicating with one
port of the valve, a brake-pipe or equivalent
source of supply, P, communicating with au-
other port of such valve, and check-valve A/,
arranged 1in the line of communication between
the brake-pipe and stop-cock valve, substan-
trally as and for the parposes set forth.

b, The combination of cock A?, reservoir T,
brake-pipe or supply I’y and check-valve A,
the sume constituting a subordinate regulator,
as deseribed, with main regulator 1™ and car-
burcter 11/, the main regulator being arranged
between the alv-snpply and the carbureter,
sitbstantially as set torth. |

In testimony whertol 1 have hereunto set
my hand.

GILORGE WESTINGHOUSE, JR.
Withesses:

L WHITTLEREY,
C. L. PARKER.
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