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To all whom it may concern: 
Beit known that I, FRANKF. HEALEY, a 

citizen of the United States, residing in the 
borough of Brooklyn, in the county of Kings, 
city and State of New York, have invented 
certain new and useful Improvements in 
Pressure-Regulating Valves, of which the 
following is a specification, reference being 
had to the accompanying drawings, in 
which 

Figure 1 illustrates a vertical, sectional 
elevation of my improved valve; Fig. 2 is a 
horizontal, sectional view, taken on the dot 
ted line 2-2 of Fig. 1, looking in the direc 
tion of the arrows; Fig. 3 is a vertical, sec 
tional elevation of a modified form of my im 
proved valve. 

Similar letters refer to similar parts 
throughout the several views. 
My invention relates, among other things, 

to improvements in that class of valves, 
wherein it is designed to regulate and reduce 
a higher irregular pressure derived from a 
source of supply, to a constant predeter 
mined lower pressure, and to maintain said 
lower pressure so that any expanding fluid 
under pressure, such as steam, may be de 
livered through the outlet port of my im 
proved valve at a constant pressure, which 
may be adjusted at will. 

Heretofore I have found that it was im 
possible to employ any form of pressure 

g valves now procurable in the 
market. that would be satisfactory and re 
liable, but I have found that a pressure-regu 
lating valve so constructed as to incorporate 
within itself the essentials of my improved 
valve hereinafter described, will adjust and 
regulate variable higher pressures, coming 
from a steam boiler for example, into a lower 
pressure to be employed in performing work, 
which lower pressure will be constant and 
may be regulated, by the devices hereinafter 
described, to a predetermined pressure. 

I attain these desired objects by the mech 

. 

anisms, the description and operation of 
against the plate G and its lower part press which I will now set forth. 

A is the inner lower pressure chamber of 
my improved valve, preferably cylindrical in 
form and having the outer higher pressure 
chamber B surrounding the chamber A and 
preferably integral therewith, as shown in 
Figs. 1 and 2. 

i 

I 

connected with the higher pressure cham 
ber B. 

55 

Dis the outlet port connected with the in 
ner lower pressure chamber A as shown in 
Figs. 1 and 2 and should be connected with 
the desired machine for performing the work. 
E and H are suitable caps or heads screwed 

on the upper and lower ends respectively of 
theinner chamber A. The capEhastheregu 
lating pin Fieurnaled in the cap by the ring 
fand threaded therein so as to readily adjust 
the position of the plate G, which is movable 
within the chamber A, and so regulate the 
force of the spring S, the function of which 
will be hereinafter described. 
The lower regulating pin Ijournaled in the 

ring i and suitably threaded therein, serves 
to prevent the piston M from descending too 
far so as to close the port P in the lower end 
of the higher pressure chamber B when my 
improved valve is not in use. 

Cut in the partition walls between the 
outer higher pressure chamber B and the in 
ner lower pressure chamber A are a series of 
small holes or restricted ports p, p, p', etc. as 
shown in Figs. 1 and 2, which serve as minute 
passageways for the expanding fluid under 
pressure to be conducted with a certain 
amount of loss of pressure from the higher to 
the lower pressure chambers. They are ar 
ranged on an inclined plane in reference to 
the longitudinal axis of the two chambers as 
shown in Fig. 1. 
Mand N are two pistons in said inner cham 
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ber A, rigidly connected with each other by 
the rod O, and movably operating within 
said inner chamber A. The thickness of the 
piston M should be equal to, or greater than 
the distance between the highest and the low 
est of the restricted ports, that is between p 
and p' shown in Fig. 1, so that all the re 
stricted ports may be entirely closed if neces 
sary by the cylindrical vertical surface of the 
piston M. 
S is a circular coil spring within the inner 

chamber A, its upper part fitting snugly 
ing against the upper side of the piston N. 
The force of the pressure of the spring upon 
the piston N may be predetermined and ad 
justed by the regulating pin F is a manner 
that is well understood. 

In Fig. 2d is the regulating pin of a pin 
Cis theinlet port from the source of supply valve a, its threaded part being journaled in 

95 



the ring e fitted rigidly in the shell of the 
outer charinber B. The pig b in the 
shell of the inner chamber Amay be opened or closed by turning the pindby means of the 

.; valve a, the operation of which will be well 
understood by those skilled in the art. 
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accurately regulate and adjust the higher ir 
egular, pressure from the source of supply 

filling the chamber B, with constant pressure 
issuing from the port D. 
The function of the pin-valve a is to en 

able my improved valve to have an initial 
Referring to Fig. 3, I have here shown a hovement imparted to the apparatus with 

modified form of my Egling valve, which, in lieu of the spring S, employs a weight 
Ic which may be regulated upon a lever. The 

rod r" is a continuation of the connecting rod 
O between the pistons M and N and passes 
through the cap E and is pivotally connected 
with the lever arm R at r. The lever arm 

15 R is fulcrumed at t to a rigid support T. At 
the opposite end of the lever arm is attached 
a suitable weight W, and the force of this 
weight at r through the rod upon the piston 
N may be regulated by shifting the weight W 

2o upon the series of notches cut in the lever 
arm R as shown in the figure and in a manner 
that is well understood. 

In lieu of the restricted ports p shown in 
Figs. 1 and 2, I have, in Fig. 3, constructed 

25 my improved valve with a series of narrow 
slots p, p", p", cut in the partition wall be 
tween the two chambers A and B and are 
spirally disposed about the longitudinal axis 
of the inner chamber A. The function of 

so these narrow slots is the same as that of the 
restricted ports hereinbefore referred to. 
Otherwise the construction and operation of 
the various parts of my improved valve 
shown in Fig. 3 is the same as that already 

35 shown and described in reference to the form 
of valve set forthin Fig. 1. 
The operation of my improved pressure 

regulating valve is as follows. The expand 
ing fluid, under a higher pressure than is de 

4o signed for employment in performing the de 
sired work passes into the chamber B by 
means of the port C. This fluid, under such 
higher pressure at once seeks the inner lower 
pressure chamber A through the restricted 

45 ports or slots p, p', p", etc. and at the same 
time passing through the port P acts on the 
piston M with a pressure that would move 
the piston upwardly against the lower pres 
sure of the inner chamber A and the spring S. 

5o This upward movement of the piston M 
serves to close successively the restricted 
ports or slots and so gradually reduce the 

- area of the passageways of the expanding 
fluid under pressure from the higher to the 

55 lower pressure chambers, thereby reducing 
the pressure of such expanding fluid within 
the chamber A to that desired by the appara 
tus, the force of the spring S or the weight W 
upon the piston N being regulated so as to 

Go serve as a counter balance to the excess of 
pressure on the lower piston M, derived 
through the port P from the higher pressure 
chamber B. The movements of the pistons 
M and N with their connecting rod O will be 

65 automatic and will serve to continuously and 

d 

the Spy,' of my improved device and 
it will be noted that I have placed such pin 
valve out of the reach of the vertical surface 
of the piston M. 
My improved valve may be employed with 

steam, gas and air pressures, with equal fa 
cility and accuracy, it being evident that one 
of the important features of my invention is 
the securing of an automatic regulation of 
the lower pressure by the co-action of the 
higher pressure against some constant force 
that can be regulated as is desired by means 
of the spring or weight, or other suitable ap pliance. 

form of the mechanisms herein shown, for 
many changes may be made in the means I 
have illustrated and described, without de 
parting from the spirit of my invention. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is the following, viz.:- 

I. A pressure regulating valve comprising 
an outer higher pressure 5. connected 
with the inlet port, an inner lower pressure 
chamber within said outer chamber connect 
ed with the outlet port, a plurality of re 
stricted ports cut in the walls of said inner 
chamber, and means actuated by variations 
in pressures between that of the higher pres 
sure charinber and a constant force, for suc 
cessively opening and closing said restricted 
ports. 

2. A pressure regulating valve comprising 
an outer higher pressure chamber connected 
with the inlet port, an inner lower pressure 
chamber within said outer chamber connect 
ed with the outlet port, a plurality of narrow 
slots spirally disposed cut in the walls of said 
inner chamber, and means actuated by vari 
ations in pressures between that of the higher 
pressure chamber and a constant force, for 
successively lengthening and shortening the 
openings of said slots. 

3. A pressure regulating valve comprising 
higher and lower pressure chambers having 
inlet and outlet ports respectively, a plural 
ity of restricted ports cut in the partition 
walls between said higher and lower pressure 
chambers, and a piston within said lower 
R. E. chamber, automatically operated 
y variations in pressures between that of 

force, whereby said restricted ports may be 
opened and closed by the said piston suc 
cessively under said variations in pressures, 
substantially as described. 

4. A pressure regulating valve comprising 

I do not wish to limit myself to the precise 

the higher pressure chamber and a constant 

o 
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it. and lower pressure chambers having closed by said piston successively under said et and outlet ports respectively, a plural variations in 
ity of narrow slots spirally disposed cut in scribed. 
the partition walls between said higher and 
lower pressure chambers, and a piston within 
said lower pressure chamber, automatically 
operated by variations in pressures between 

O 

15 
nected with the outlet port, a 

that of the higher pressure chamber and a 
constant force, for successively lengthening 
and shortening the openings of said slots, 
substantially as described. 

5. A pressure regulating valve comprising 
an outer E. pressure chamber connected with the inlet port, an inner lower pressure 
chamber within said outer chamber con 

Plly of restricted ports cut in the walls of said inner 
chamber, and a piston within said inner 
chamber, automatically operated by varia 
tions in pressures between that of the higher 
pressure chamber and a constant force, 
whereby said restricted ports may be opened 
and closed by said piston successively under 

25 
said variations in pressures, substantially as 
described. . . 

6. A pressure regulating valve comprising 
an outer higher pressure chamber connected 
with the inlet port, an inner lower pressure 
chamber within said outer chamber con 
nected with the outlet port, a plurality of 
narrow slots spirally disposed cut in the 
walls of said inner chamber, and a piston 
within said inner chamber, automatically 
operated by variations in pressures between 

35 that of the higher pressure chamber and a 
constant force, for successively lengthening 
and shortening the openings of said slots. 

7. A pressure regulating valve comprising 
it. and lower pressure chambers having 
et and outlet ports respectively, a pluralit 

of restricted ports cut in the partition walls 
between said higher and lowerpressure cham 
bers, a piston within said inner chamber, au 
tomatically operated by variations in pres 
sures between that of the higher pressure 
chamber and a spring so adjusted as to op 
pose the force of the higher pressure, whereby 
said restricted ports may be opened and 

pressures, substantially as de 
8. A pressure regulating valve comprising 
E. and lower pressure chambers having 

inlet and outlet ports respectively, a plurality 
of narrow slots spirally disposed cut in the 
partition walls between said higher and lower 
pressure chambers, a piston within said inner 
chamber, automatically operated by varia 
pressure chamber and a spring so adjusted 
as to oppose the force of the higher pressure, 
for successively lengthening and shortening 
the openings of said slots, substantially as 
described. - 

9. A pressure regulating valve comprising 
an outer higher pressure chamber connected 
with the inlet port, an inner lower pressure 
chamber within said outer chamber connected 
with the outlet port, a plurality of restricted 
orts cut in the walls E. inner chamber, a 

piston within said inner chamber, automat 
tween that of the higher pressure chamber 
and a spring so adjusted as to oppose the 
force of the higher pressure, whereby said re 
stricted ports may be opened and closed by 
said piston successively under said variations 
in pressures, substantially as described. 

10. A pressure regulating valve compris 
ing an outer higher pressure chamber con 
nected with the inlet port, an inner lower 
pressure chamber within said outer chamber 
connected with the outlet port, a plurality of 
narrow slots spirally disposed cut in the 
walls of said inner chamber, a piston within 
said inner chamber, automatically operated 
by variations in pressures between that of 
adjusted as to oppose the force of the higher 
pressure, for successively lengthening and 
stantially as described. 

FRANK F. HEALEY. 
Witnesses: 

WILLIAM STAHL, 
GEORGE G. MEASUREs. 

ically operated by variations in pressures be-, 

tions in pressures between that of the higher 
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the higher pressure chamber and a spring so . 
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shortening the openings of said slots, sub 


