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To all whom, it may concern: - -
Be 1t known that I, Reusexy C. NEeLsox,
a_citizen of the United States, residing at

Healdsburg, in the county of Sonoma and
State of California, have invented a new
. : i . _ _ s .
and usetul Pressure-Regulator, of which the

tollowing is a specification. =~ -
This mvention relates to pressure regula-
tors such as are adapted particularly for use

1 connection with steam boilers, although

the device of the present invention can be
used 1m other connections if desired. o
~‘The object of the invention is to provide
a strong, sumple, durable and inexpensive
pressure regulator which will act delicately
and without friction and which is thor-
oughly practical and efficient in operation.

With the foregoing and other objects in

view which will appear as the description

proceeds, the mvention resides in the com-
bmation and arrangement of parts and in
the details of construction hereinafter de-

~seribed and claimed, it being understood

25

that changes in the precise embodiment of

ivention herein disclosed can be made
within the scope of the claim without de-

parting from the spirit of the invention.
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In the accompanying drawings forming

part of this specification:—TFigure 1 is a

vertical section partly in clevation, through

A pressure regulator constructed in .accord-

ance with the present invention. Tig. 2 is
a plan view thereof. Iig. 8 is a cross sec-
tien on the lmme 33 of Ig. 1. Tig. 4 is an
enlarged detail view showing one of the
lower corners of the device. TFig. 5 i¢ a
detail view of a modified construction.
- lake reference numerals indicate corre-
sponding
drawings. o _

The pressure regulator of the present in-

vention 1s constructed with a tubular casing
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1 which 1s provided at its upper end with a
removable cap 2, the means for removing the
cap preferably comsisting of a depending
annular flange 3 which is threaded onto the
outsicde of the casing 1. The cap 2 is pro-
vided centrally with an opening 4 through

- whieh loosely extends a piston rod 5, the rod

00

5 being limited 1n its downward movement
by means of a nut 6 which is threaded on

~the rod 5 so as to be capable of adjustment

2

thereon. By reason of the fact _'that the
piston rod 5 extends loosely through the
opening 4 1n the cap 2, it will be obvious that

‘no friction occurs at that point during the

.

parts m the different fioures of the

up and down movement of the piston rod 5

when the piston thereof is responding to the
changes in pressure. The piston rod 5 at its

lower end is connected at 7 with a cup

60

shaped piston 8, the opening in which 1s

directed toward the lower end of the casing
1. Extending into the open end of the cup
shaped piston 8 is a tubular member 9 which

is formed preferably of pure rubber or other

equivalent elastic material. The rubber tube
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9 1s'held 1n a water-tight manner within the

cup shaped piston 8 by means such as the

metallic ring 10 which is forced into posi-

tion inside the rubber tube 9 and holds the

same securely 1n position. At its lower end,
the rubber tube 9 is secured to the walls of

~the tubular casing 1 in any suitable manner.
In the form of invention 1llustrated, the

means for securing the lower ends of the

‘tubular member 9 in position consists of a
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ring 11 which is wedge shaped in cross see-

tion and is fitted into the lower end of the
tubular member 9 so as to expand the same
tightly into engagement with the inner wall
of the casing 1. The means for forcing the

‘wedge shaped ring 11 into position inside the

rubber tube 9 preferably consists of a cap
member 12 which i1s provided externally with

an upstanding annular flange 13 interiorly

threaded to fit the exterior threads of the
casing 1. When the cap 12 is screwed into
position upon the casing 1 it serves to force
the wedge shaped ring tightly into the tubu-
lar member 9 and thus grip the same in a
secure and water-tight manner in the lower
end of the casing 1. Extending centrally
through the cap 12 is a pressure pipe 14
which 1s 1n communication with the boiler
or other element 1n which the pressure is to

be regulated. The excess of pressure in the
boiler causes water to pass or back through
‘the pipe 14 and into the elastic or stretch-

able chamber which includes the tubular
walls 9. The water pressure serves to raise
the piston 8 and piston rod 5. The power
tor regulating the boiler pressure mav be
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taken from the piston rod 5 in any suitable

manner and as this forms no particular part
of the present invention it is not specifically
1llustrated or described herein. .
~ The means for counterbalancing the pres-

which at its lower end is connected with an

eye 17 mounted upon a nut 18 which is
‘threaded wupon a bolt 19° that extends
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sure 1n the expansion chamber 15 preferably
comprises a plurality of springs 16 each of

110
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its walls are annularly separated From the

40

equal tension.

By reazon of the loose fitting of

&5

through the upper cap 2 of the casing 1.

At its upper end, each of the springs 16
1s connected with an ear or lug 20 mounted
on a bolt 21 which extends thrmwh a lat-

|

eral arm 22 mounted upon the plston 5

and 1s provided at its upper end with a
wing nut 23 by means of which the tension of

each individual spring 16 may be adjusted

so that all of said springs will be undcier
Any desired number of
springs 16 may beemployed. 1In'the embodi-
ment of imvention illustrated four of these
springs are used, and two cross pieces 22
are employed, said cross pieces being inte-
orally connected ith each other ad]‘lcent
their centers so as to form a Sp]del member
mounted upon the piston rod 5, said spider
member being held against downward dis-
placement upon the said piston rod by neans
of a nut 25 which is threaded onto the pis-
ton rod 5 and can be moved upward or
downward for the purpose of 1ncreasing or
decreasing the tension of all the springs 16
in a simultaneous manner. The springs 16
serve not only to counteract the effects of

normal pressure 1n the pressure or expan-

sion chamber 15 but said springs also serve
to hold the piston rods 5 1n a central posi-
tion within the opening 4 1n the upper cap
3 of the casing 1. By holding the piston
rod in a central posﬁlom said rod is pre-
vented from contacting with the walls of
the opening 4 ‘111d “friction is thereby
avolded.

It will be noted from Kig. 1 of the draw-

ings that the cup shaped piston S 1s so

1005@11* mounted within the casing 1 that

walls of said casing. ‘This loose constiuc-
tion 1s permitted bv reason of the fact that
the tubular elastic walls 9 serve to prevent
the escape of pressure around the piston 8.
- the piston

within the casing.
member 1s avoided and the pressure regu-
lator of the present invention is thereby
caused to act in a very delicate or sensitive
nmanner.

friction  between said |

—mg]

—— L ————Tw A

T E——t ™ —— Bl _amaaar

lar casing having
upper end thereot said cap being formed
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In the modified construction shown in
if1o. 5, the four springs 16 are omitted and
a single spring 16" 1s used.
surrounds the rod 5 and 1s secured at 1ts
lower end at 2" on the casing head 2 and at
its upper end at 23* to the nut 23°. .

~What 1s claimed as new 18— -
A pressure regulator comprising a tubu-
a cap threaded on the

in its center with an opening, a plston rod
extending loosely through said opening and
having a nut ad]ustable thereon to engage
the upper surface of suid cap to limit the
cownward movement of said piston rod, a
cup shaped piston mounted on the lowen
end of said rod within said casing and be-
1ng annulalh" separated from the walls of
said casing, a rubber tube fitted 1nto the
lower open ‘end of said cup shaped piston,
a ring fitted into said rubber tube for hold-
ng it in place 1 said cup shaped piston,
3l wedoe shaped ring htted nto the lower
end of said rubber tube and clamping
the same firmly against the nterior of the
lower ends of said. casing, a cap screwed
on the lower end of said casing and engag-
ing said wedge shaped ring to hold said
rubber tube 1 place, a pressure pipe ex-
tending through said last named cap. a
“:)huahtv of lateral arms on the upper end
of said piston rod, means for adjusting said
arms longitudinally on said rod, bolls ad-
Justably mounted on the outer e 1ds of said

- lateral arms, springs connected at their up-

—_—
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per ends with said bolts, and bolts extend-
ing through said first mentioned cap and
having nuts on the upper ends thereot pro-

| \flded with ears in engagement with the

lower ends of said springs.

In testimony that I claim the foregomng

as my own, 1 have hereto affixed my signa-
ture in the presence of two witnesses.

UBEN C. NELSON.

Witnesses:
. D. Epy,
W. C. Prrers.
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