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To all whom it may concern:
Beit known that I, Epwazrp E. Gorp, a citi-

zen of the United States, residing in the bor-
ough of Manhattan, city, county, and State

5 of New York, have invented certain new and

useful improvements in FPressure-Regulators, |

of which the following is a specification.
LThis invention relates to pressure-regula-
tors of the general type shown in mv previ-
o ous patents, Nos. 508,133 and 508,135, which
- Teduce the fluid from a higher to a lower pres-
sure by means of a vaive controlled by the

pressure on the eduction side. |

My improved regulator is arranged to ad-
15 mif pressure to both sides of the valve when
it 1s closed, so as to balance it. The valve
-preterably closes with or in the direction of
- the pressure and closes upon a seat which
prevents iurther movement of the valve.
20 The admission of pressure to the eduction
side of the main valve when it is closed is
preterably accomplished by means of an aux-
ihary valve which is engaged by a member of

the regulating device and which is opened be-

25 fore the main valve when the pressure on the
eduction side falls too low and which only
closes after the main valve has closed, (when
tne pressure on the eduction side has become
too high.) The main valve. will therefore be

30 balanced by an equal or substantially equal

- pressure on opposite sides whenever it is to
be opened by the regulating mechanism or to
be held open thereby and will therefore be as
sensitive and as well adapted for nice regu-

35 lating as the ordinary type of balanced valve..

The auxiliary valve has also the function of
admitting the fluid with gradually-increasing
force or cutting it off with gradually-dimin-
- 1shing suddenness—that is to say, when more
40 fluid is called Tor on the eduction side a small
quantity is first admitted through the auxil-
lary valve and then a large quantity through
the main valve, and in the.closing of the valve
‘the opposite order is followed.
Various other features of improvement are
referred to in detail hereinafier. -
The accompanying drawings illustrate an
embodiment of the invention.
. Higurelis a
5o lator with the fluid pgssing freel from one
- side to the other. Fig. 2 is a similar view of
~the valve, showing the position when the
pressure in the eduction side has mnearly
reached the desired limit. Tig. 3 is a similar
55 view showing the position of the valve when
the desired pressuve has been reached in the
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diametral section of the regu- |

Bpme mem i e an

which passes through the auxiliary valve

——rana

eduction-pipe. Fig. 4 is a transverse section
through the stems of the valves. Fie. 5is a

horizontal section on the line 5 5 of Fig. 1.
Ilg. 6 is a perspective view of the principal

portion of the car-heating apparatus or sys-

temy utiizing the regulator.  Figs. 7 and 8
are sections of strainers.

Referring to the regulator illustrated, 4 is
the main valve, which closes toward and is
hmited in its movement by a seat B. The
arrows indicate the admission and eduction
sides of the regulator. The body C of the
regutator is bolted, by means of a flange, to
aome D, between which is a diaphragm E,
pressed downward by a spring I and subject-
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“ed to an upward pressure by the steam or

other fluid in the eduction side of the regu-
lator. A member G on the under side of the
diaphragm transmits the movement thereof
to the end of the stem IT of said main vaive.
As the pressure in the eduction side increases
the diaphragm ¥ and the member & are lifted
and the pressure of the steam on the admis-
sion side forces the valve 4 to its seat. On
the other hand, when the pressure in the
eduction side falls the diaphragm and the
member G are pressed down by the spring F
and open tie valve A to admit more pressure.

The first admission of pressurs to theeduction

side of the valve A'is accomplished by means
of an auxiliary valve J, the stem X of which,
or-at least the lower portion of the stem, is a
spider of the usual type extending upward
through a passage in the valve A and its stem
. The stem IT is provided with apertures
L on a level with the spider, so as to permit
the passage into the eduction-pipe of steam
S
it is to be understood that the auxiliary
valve J has 1ts seat M at the lower end of the
passage turough the main valve A. A light,
spiral spring N holds up the valve J and
through 1t the valve A to positions adjacent
to their seats. The sterh X is of such length
as to project slightly above the stem H when
the auxiliary valve is on its seat. By reason
of the projecting of the stem K above the
stem I the downward movement of the

member & when there is a fall of pressure

causes 1t to first strike the end of the stem K
and open the auxiliary valve J of small area,
and therefore small resistance. The opening

- of thusvalveadmits steam through thespider.

shaped stem and through the openings L. and
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tends to balance the larger valve A, which -

can tnen pe easily opened on the further
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‘member G to form a water seal and

receive and guide the spring F.

T

downward movement of the pressuré-oper-
ated member G. For example, when stean!

is first turned on the member G will be pressed

down to its lowest position, and the excess of

pressure on the admission side will force the

valves A and J upward until their stems

itrike said member, both valves being stopped N AL
1““No. 4,” and ‘“No. 5”7 with or without a

n an open position, as indicated 1n Fig. 1.

As the pressure rises in the eduction side the

member G will rise and the two valves A and
J will move upward at the same rate, main-
taining the same amount of opening of the
auxiliary valve until the main valve A will
bear on its seat B, Fig. 2.
further movement of the main valve, and at
the same time the passage for the flow of
steam is much restricted and the continued
rise of pressure is more gradual. Finally
when the desired pressure is reached the stem
K will be freed from any downward pressure
through the member G and the auxihary
valve J will close. In opening, the reverse
operation will take place.

The body C. of the regulator is provided

with an upward flange O, surrounding the-

valve-stem H and forming a gutter for the
accumulation of water of condensation P,nto
which projects an annular flange Q from the
revent
water-hammer or chattering. The dome D
1S ﬂ)rovided with an upwardly - extending
neck R, into which screws a spindle S5, the
areater portion of which is hollowed out to
) Correspond-
ing to the disk-shaped member ( on the un-
der side of the diaphragm is a similarly-
shaped but smaller member T on the upper
side of the diaphragm transmitting the pres-
sure of the spring to the center of the di-
aphragm. The disks G and T are convex on
their meeting faces, as shown, and serve to
permit the bending of the diaphragm G in
curves of large radius, so as to minumize the
danger of breakage. The hand-wheel U 1s
fastened on the upper tapered portion of the
spindle S by means of a nut V and carries a
pointer W and an impositive locking device
comprising a spring X held in a recess on the

inside of the pointer and adapted to engage

grooves or recesses 1, placed at suitable
points on the circumference of the neck R.
The spring X may be a round wire flattened
at the ends and approximately filling the
oroove in the pointer, so as to prevent sub-
stantial lateralpdisplacement.. By loosening

‘the nut V the hand-wheel can be turneﬁ

slightly to the right or left to adjust accu-
rately the pressure on the spring F for any
oiven position of the hand-wheel and pointer.
The top face of the dome D may be provided
with suitable ficures or other characters for
indicating by the position of the pointer W
the degree of compression of the spring F,
and consequently the degree of pressure which
will be maintained in the eduction-pipe.
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For use in connection with my new car-
heating system I propose to employ a serles
of arbitrary marks indicating the position to
which the pointer has to be.turned in accord-
ance with the. weather, as ‘‘Moderate,”
“Shightly cold,” &c. For example, I may
use the marks ““No.1,”” ““No. 2,” ‘*No, 3,”

card of directions as to the position in which
the regulator is to-be set for different condi-
tions:of tempe=ature. = This system has the
advantage of simplicity. . The question ot
pressures in the pipes does not give any indi-
cation of the temperature to the average
trainman, and better results will be secured
by an arbitrary system of indicating the posi-

tion of the regulator.  Stops Z prevent the

pointer from going below the minimum pres-
sure or above the maximum. They are prei-
erably so arranged as to never permit the use
of the regulator for cutting off the steam en-
tirely—*——t%at iIs to*say, to always permit a

- pressure of two or three pounds in the educ-

tion-pipe—and to limit the pressure which
may be admitted to an amount slightly below
that in the main train-pipe. The stem S 1s
made of large diameter and is provided with

“a square thread of a pitch sutficient to efiect

the entire range of adjustment desired 1n less
than a complete turn of the hand-wheel. In
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practical operation this 1s a great advantage -

over previous constructions, with which it has
been necessary to make several turns of the
adjusting-wheel to change from the highest
to the lowest position of adjustment. ‘The
present construction, beside: requiring only a
slight movement, permits of the very simple

and clear arrangement of the pointer and -

dices above described.

. A suitable arrangement of the parts in a
car-heating system is illustrated i IFig. 6.
The main train-pipe ¢ runs the entire length
of the train and Is supplied with steam from
the locomotive at high pressure. Usually a
pressure-regulator in the engineer’s cab con-
trols the pressure in the train-pipe. -The
train-pipes on the several cars are connected

by rubber or other flexible hose and suitable

counlers between successive cars. Horlzon-

| tal branches b conduct steam to substantially

identical independent systems of piping on
opposite sides of the car. The tramn-pipe
valve, previouslylocated directlyin the train-
pipe and necessitating, in addition, stramers
in the train-pipée, is eliminated, and the flow of
steam through the train-pipeis unobstructed.
It is understood that the steam carries along
through the train-pipe a quantity of scalc,

small pieces of rubber, and other dirt, so that

1t Is essential to the proper working of the
valves, and especially of a pressure-regulator,
that this dirt be kept out. In the present
system strainers ¢ are introduced at the en-

trance to each of the branches b, and mstead
| of stopping the dirt and forming an accumu-
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lation of mud in the train-—-pipe this mud will | tion

be carried along to the rear end of the train
and there blown out. The pipes ¢ and b are
below the floor of the car. From the ends of

1

side, and a pressure-operated member
detached from said valves and arranged to
engage first said auxiliary valve and subse-
quently said main valve as the pressure on

5 the pipes b on each side there is a vertical | the eduction side falls. | 70
pipe d, at the upper end of which is an angle- 1 2. A pressure-regulator including in com-
valve ¢ of the usual or any suitable type, the bination a main valve A having a passage
spindle of which projects upwardly to a point therethrough, an auxiliary valve J arranged
accessible from within the car. The steam | to admit pressure from the admission side of

o passesirom thevalve e through the regulator, | the main valve directly to the eduction side 75
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which I designate as a whole by the letter 7,
to the heater or system of radiating-pipes ar-
ranged in any suitable manner in the car and
typified in the present case by a pair of long:-
tudinal radiating-pipes g &, from the latter of
which the steam and water of condensation
runs through downwardly-inclined horizon-
tal branches 5 and a vertical branch ¥ to a
downwardly-inclined discharge-pipe 7, CaTTY-
Ing near its end a thermostatic trap m at one
side and a gravity trap n at the opposite side

“and at 1ts.end beyond these traps a blow-out

valve o, the stem of which projects upward to
a point accessible from within the car. The
pipes g and A may also be suitably inclined to

“msure the running off of the water of conden-

sation. The water of condensation is purged
at intervals—while the pressure is on through
the thermostatic trap, and when the pressure

for closing said pasage, and a pressure-oper-
ated member for engaging the stems of said
valves, the stem of the auxiliary valve being
extended beyond that of the main valve to

be first engaged by said member as the pres- 8o

sure on the eduction side falls.

3. A pressure-regulator including in com-

bination a main valve A having a passage

therethrough, an auxiliary valve J arranged

to admit pressure fron) the admission side of 85

the main valve directly to the eduction side

for closing said passage, a pressure-operated

member arranged to engage first said auxil-

Jary valve and subsequently said main valve

as the pressure on the eduetion side falls, and

the valve A to positions adjacent to their

seats.

4, A pressure-regulator including in com-

go
a spring N holding the valve J and throughit

30 1s cut ofl throueh the gravity-trap. When | bination a main valve A having a passage 95
the steam is first turned on, the blow-out therethrough, an auxiliary valve J closing
valve o may be opened to permit the rapid es- ['sald passageand arranged to admit pressure
ape of air i the pipes, or this valve may be | from the admission side of the main valve di-
opened at any time to blow out the pipes. | rectly to the eduetion side, a pressure-oper-

The arrangement of the parts in connection ! ated member comprising a disk G .arranged 100

- 35
" with the discharge-pipe [ is described more
fully and claimed in my application for pat-
ent, Serial No. 234,864, filed November 30,
1904. The vertical pipe ¢, with the valve e
40 at 1ts upper end, retards the passage into the

regulator of any dirt which escapes through

to engage the stems of said valves and hav-

Ing a convex upper face, a disk T having a '_
convex lower face pressing down upon said -
disk G and a diaphragm E between said disks,
the stenr of the auxiliary valve J being?_.exig%
tended beyond that of the main_valve to be ¥

60

45 the hand-valve ¢ and the automatic regulator | bination a main valve A having a passage 110
f- Asteam-pressure gage q is usually applied | therethrough, an auxiliary valve o closing
~at the admission=point of the radiating sys- | sald passage and arranged to adimnit pressure
tem. o from the admission side of the main valve di-
The arrangement of piping deseribe 1is not rectly to the eduction side, a pressure-oper-
5o claimed herein, being claimed in my applica- | ated member for engaging the stems of said 115
tion Serial No, 273,542, filed August 10, 1905, alves, the stem of the auxiliary valve being
Though I have described with great par- | extended beyvond that of the main valve to
ticularity of detail certain embodiments of | be first engaged by said member as the pres-
the invention, yet it is not to be understood | sure on the eduction side lalls, & spring F
55 that the imvention is limited to the specific | bearing on said member, and a screw-thread- 120
embodiments disclosed.  Various modifica- | ed spindle S for adjusting the pressure on
tions thereof in detail and in the arrange- : saud spring, said spidle being hollow and
ment and combination of the parts are possi- embracing said spring. - — .'
ble to those skilled in the art without depar- | 6. A pressure-regulator meluding in com-
ture from the invention. bmation a main valve, an auxiliary valve ar- 125
What I claim is— _ | ranged to admit pressure from the admission
1. A pressure-regulator including in com- | side of the main valve. directly {o the educ-
bination a main valve, an auxiliary valve ar- | tion side, a pressure - operated member ar-
ranged to admt pressure from the admission  ranged to engage [irst said auxiliary valve
55 side of the main valve directly to the educ- | and subsequently said main valve as the pres- 130

the strainers ¢, the natural tendency being to

drop to the bottom of the vertical piped. It

acddition a strainer p is introduced betwedn

first engaged by said member G
sure on the eduction side falls. N
5. A pressure-regulator including in com-

as: theBTéS-
G w‘ e




5

sure on the eduction side falls, and a spindle
for adjusting the pressure upon said member
and adapted to effect the entire range of ad-
justment within a single rotation, whereby
the angular 1Cpositicm of the spindle mndicates
the degree ot adjustment.

In witness whereof I have hereunto signed

| witnesses.

814,285

my name in the presence of two subscribing

'~ EDWARD E. GOLD.
Witnesses: - -

Domingo A. UsiNa,
FRrRED WHITE,.



	Drawings
	Front Page
	Specification
	Claims

