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of which the following is a specific

WARREN 8. JOHNSON,

OF MILWAUKEE, WISCONSIN,

PRESSURE-REGULATOR.

SPECIFICATION forming pa.lt of Letters Pa,tent No. 558,730, dated Apll] 21, 1896.

Apphcatzon ﬁled October 22 1895 Serial No. 566,570,

(No model.)

To all whom it may concern:
Be it known that I, WARREN S. J OHNSON,

a citizen of the Umted States, residing at Mll—- |

waukee, in the county of Milwaukee and State
of “ﬁsconsm have invented certain new and
useful Improvem entsin Pressure- Re gulators,
cation.

My invention re]ates to pressure- regula-

- tors; and it consists in various features, de-
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- a simple, compact, and e
regulating pressure and maintaining uni-
formity therein, and is applicable in a great
- variety of relatmns»-——mnonw others, in pueu-
matic time systems. |

tails, and eombmatmns hereinafter set for h,
Whereby simplicity, efficiency, and pmm‘:)t-—

ness of aetlon are united in a compact stmc—- |

ture.
Tn the accompan ying dr&wmns I‘lﬁ ure 118
a perspective view of the primary pressure-

‘actuated device and the valve-controlling
mechanism of a secondary pressure appara-
‘tus, by which latter a valve, vent, or pressure-
COIltl”‘Oll]Il“ device is &ctu&ted I‘wfs 2 and 3

vertical seetlonal views of the same, showi uw.

the parts in two different adj ustments; 1{10‘
4, a diagrammatic elevation showing the com-
plete appamtus as applied to a reg ul&tmn of

pressure in a tank or chamber; 1*10* 5, a sec-

tional view of the valve shown bebween the
two tanks or chambers of Kig. 4; and Figs. 6
and 7, enlarged sectional views of the Valve—-

_eha,mber and valve of the secondary pressure.
apparatus on the line « x, Fig. 2.

T'he purpose of the 111ve11131011 18 to provide
ficient apparatus for

Referring

irst to Figs. 1, 2, and 3, A indi-

cates a smt&ble frame, upon which are mount-

ed the operative parts of the pressure-gage
and valve mechanism hereinafter d@bCl‘lb(}d
B indicates a fluid-pressure pipe preferably

supplied with compressed air, and F a de-

~ livery-pipe which may be thrown Into or out

45

of communication with pipe B by a valve C,

the stem of which is shown in Fig. 1, whﬂe

-the entire valve is Olearly shown 111 11 128, 2,

, and 7.

'10 the stem ¢ of the valve Cis applied a
circumfer entially-grooved head or button b
toreceive the inturned arms or studs of a fork .
¢, -formed on the upper end of a lever d, piv-
ote('l in a swmﬂmw frmne e, which mttel is

1ng arm and the frame A, tends to throw said

upper end of frame e.

| _thmwn inward the fork ¢ of lever or member

‘supported in arms or brackets proj jecting from
the frame A. The lower end of lever d is
pin-jointed to a similar lever £, the lower end
of which carries a cross-bar ¢, which is guided sg
at its ends in slots . of swinging 1'1*&1116 e.
Two springs 2, connected at one end with the
pivot-bar of lever_cl and at the other end with
the cross-bar ¢, tend constantly to elevate the
eross'—-bm g, and thereby to bow or buckle the
oggle formed by the members d and f.

As shown in Fig. 1, the swinging frame ¢
has one side bar carmed down below. 1ts pivot,
and aspring 7,interposed between the depend-

66

b5
arm outward and thereby toswing inward the
"This action takes
place whenever the spring 7 is unopposed by
a greater force, and when the frame e is thus

d, bearing in the grooved head b, causes the
pwot pin or joint eonnectmﬂ the members d
J to swing past the center' whereupon the
springs 1, dra,wmﬂ upward on the cross-bar g,
bow the toggle 60 the right or in the direction
indicated i 111 1110*. 3. Thus when the frame e
1s thrown iuwa.i‘d the fork ¢ is thrown out-
ward and draws the valve C away from its
seat In the manner indicated in Figs, 3 and 7;
but when the frame e is thrown outward the
action is reversed, the toggle goes outward,
as 1n: Ifig 2, and the v&lve C 18 foreed wam%t
1ts Se&t, as shown in [Figs. 2 and 6.

The frame e is fowed and normally held
outward by fluid-pressure entering through
pipe B and passing down 1]11"0110']1 a eontmua—
tion thereof (shown in Figs. 1, 2, and 3) into
an expansion-chamber D. The continuation
of pipe I3 below the valve-chamber is packed
with wool or other substance capable of filter-
1ng the air and completely excluding dust or |
other foreign matters which might obher wise
be carried 1]:1130 the chamber D.

The communication with chamber D is con-
trolled by a needle-pointed valve, as shown
in the fragmentary view Fig. 2, and the ad-
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| Justment is such that only a Tminute quantity -

of alr can pass through said opening. Owing,

however, to the comparatively hi gh pressure
~of the air, it is found sufficient to foree out- 100
‘ward the ﬂemble diaphragm E of said cham-
ber D and to swing outw

ward the frame e with -
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which the diaphragm is connected through a

yoke , which Jatter has a rounded disk 1*est-
ing aﬂ‘amst sald diaphragm.

Assumm onow that the pressure-chamber D
be closely %ealed with the exception of its
inlet /, and that fluid- -pressure be supplied to
pipe b the dmphrafrm E will be forced out-
ward, as shown in Fig. 2, and the valve C will
be forced to its seat, elosmn communication
between the pipes Band F. So long as these
conditions continue the valve C will remain
closed and no fluid- -pressure will pass beyond

satd valve. |

When the valve Ois thrown inward to close
communication with pipe B, its inner face
seats upon a nipple or valve- seat m, and when
it is thrown outward oraway fr‘om the nipple
m it seats against a similar nipple #n, thereby
sealing t11e opening or discharge through
which the stem « of the valve passes. When

the valve is seated against the nipple m, a

vent-opening 1s afforded around the stem a,
through which fluid-pressure mayescape from
the pipe F.

As shownin Figs. 2 and 3, a passage o opens
from the expansion-chamber D downward
and terminates in a conically-pointed nipple
P, the opening of which is materially larger

than the opening [, through which air enters

the expansmn-eh&mber D

Suspended from the arms in which the
swinging frame ¢ is mounted is a bar or plate
(x, carrying on its inner face a conically-
soeketed_plate or washer q, between which
and the bar G is placed a layer of leather,
rubber, or other suitable material, pl‘*efembly
patent- 1eaiher capable of eifeetwelv sealing
the mouth of nlpple .  The bar or plate 18
normally drawn toward the mpple » by a
spiral spring 7, one end of which 1s attached
to the frame A.

VAt the lower part of frame A is a second
expansion-chamber I, having a flexible dia-
phragm I, against which latter bears the
rounded face of a swinging lever or member
J of the form shown in Tlﬂs 1,2, and 3. This
lever, as shown in said ﬁwm'es ‘has a cuap or
yvoke shaped portion projecting backward
from the main bar of the lever, the rear or
bottom portion of the cup forming a disk to

‘bear against the diaphragm I and having a

central boss to receive one end of a spiral
spring K, by which the diaphragm 1s pressed
back toward the rear or inner wall of the ex-
pansion-chamber,

The compression and consequent pressure
of the spring K is adjusted, regulated, and

controlled by an adjusting-screw L, provided

with amillednut orhead M and with a pointer
or indicator N, which moves over the face of
a graduated dial O, as shown in Iigs. 1, 2,

and 3. The inner end of the screw L is made

concave to receive the convex face of a block

or button s, which is seated in the end of the |

spring K. DBy turning the head or button M
the screw L may be forced inward to compress
the spring or let back to allow its expansion,

‘motor shell or chamber,

| and the pointer N will indicate upon the dial
the pressure required to overcome the resist-
ance of the spring and to forece outward the
diaphragm I and lever J.

The upper end of lever J stands directly in

‘rear of the plate or bar & and when forced

outward carries before it said plate G,thereby
unsealing the mouth of nipple p and permit-

ting the escape of fluid from expansion-cham-

ber D much-faster than it can enter the same
through the inlet-opening [. As a conse-
quence of such venting of the expansion-
chamber D, the spring K Fig. 1, will throw
the frame ¢ IIIWELI‘d thereby unseahnn valve
C, as above explamed sealing the mpple n
and permitting fluid under pressure to pass
from the supply-pipe B to delivery-pipe I,

whence it may be carried to any pressure re-

lieving or reducing device desired.

Referring to IFig. 4, the action of the ap-
paratus as applied to the regulation of pres-
sure in-an accumulator or fluid-pressure tank
will be explained, this affording a convenient
illustration.

P indicates a tank, reservoir, or chamber
in which a uniform pressure 1s to be main-
tained, it being supplied by a pipe or con-
nection from another tank or chamber Q, In
which a materially higher pressure exists, or
from any convenient source of supply. The
tank Q is not a necessary part of the appara-
tus, but is merely shown for convenience of
illustration and explanation. Hence P will
be treated and referred to as the primary
pressure -chamber. From the chamber or
reservoir P a pipe or main R is carried to any
apparatus to be actuated by fluid-pressure,
as indicated.

W indicates a pipe, which connects chan-

ber P with expansion-chamber I of the regu-
lator, and from which supply-pipe B of the
regulator branches, as shown.
- S indicates a valve controlling the ingress
of fluid under pressure to chamber P. 1t is
provided with a fluid-pressure motor 'I', con-
sisting of a chamber having a flexible dia-
phragm or other movable wall or member to
be moved outward by pressure within the
and a spring for
opening said valve whenever the pressure
upon the diaphragm falls below that neces-
sary to overcome the power which the spring
is set or adapted toexert. This is a common
type of device.

The fluid-pressure motor or chamber T is
connected with the delivery or discharge pipe
I of the regulator, as shown.

Assuming now that it be desired to main-
tain a constant pressure of,say,twenty pounds
in the chamber P, and that the chamber Q or
other supply will deliver fluid under a greater
pressure, say, one hundred pounds, the action
will be as follows: Whenever the inflow into
chamber P exceeds the outflow through the
the main R, the pressure in chamber P will
rise above the mormal twenty pounds for
which the regulator is set or adjusted. The
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consequent pressure exerted in expansion- |

chamber H will overcome the resistance of
spring K, rock the yoke orleverJ, Swing out-

‘ward the plate or bar &, thereby venting ex-

pansion-chamber D, and permitting swinging

frame e to move inward, thus causing fork ¢

to move outward the valve C and to open com-

- munication between inlet-pipe B and outlet-

~pipe F. Fluid being thus permitted to

IO

OW
into expansion chamber or motor T, will cause

- the diaphragm to move outward and to carry

15

- before it the stem of valve 8, overcoming the
power of the spring, which, in the absence of

pressure in chamber T, holds the valve open.

The valve will thus be closed and will so re-
‘main until the pressure in chamber P falls to
~or slightly below the predetermined limit, at
which instant spring K will again overcome

- the fluid-pressure in expansion-chamber -

20

whereupon all the moving parts of the regu-

~ lator will reverse positions, vent p will be

~sealed, pressure will be cut off from expan-

~sion chamber or motor T, and valve S will

open to admit a supply of fluid under pres-

sure. ' j ' T
In practice the regulation is found to be so

close that thereisscarcely a perceptible varia-

tion of the pressure in chamber P, an ordi-

‘nary pressure-gage being incapable of indi-
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~cating the minute cha

nges to which the regu-

lator responds. .

- Itwill be apparent that expansion chamber
H must be in communication with the reser-

voir or chamber in which the pressure is to be

regulated, but that it is immaterial whence
the fluid-pressure for expansion chamber or

motor D) is derived. Asamatter of conven-
lence L have represented it as communicating

with the reservoir P, but obviously it may be
connected with reservoir Q or any other
source of fluid-pressure as well. Such a con-
nection is indicated by dotted lines in Fig. 4.

Suitable stops w are provided to limit the

play of frame e, as shown in Fig. 1 and indi-

cated by dotted lines in Tigs. 2 and 3.

The pressure device, valve mechanism, dial,

and pointer are advisably incased to protect
them against injury, and a cover of glass or
other transparent material is placed over the

d1al so that its face may be conveniently read.
I'he milled head or button by which the screw
1s turned protrudes beyond the olass, as in-
dicated. | | S
Ifor convenience of reference the chamber
or reservoir P may be termed the ‘ fluid-pres-
sure” reservoir, chamber H the ‘“‘primary”

‘expansible chamber, chamber D the ¢‘second-
ary” expansible chamber, and chamber T the

“tertiary” expansible chamber,and in speak-
ing of chamber D as communicating with a
fluid-pressure reservoir it is to be understood

that it may be either the one just mentioned

or any other, as above suggested.
- 1t is obvious that instead of controlling a
supply-valve the regulator may govern a

~ waste valve or opening, the character of such

- devices being wholly immaterial to the pres-
ent invention. .
~ Having thus deseribed my invention, what
I claim is— S o

1. In combination with a fluid-pressure res-
ervoir, a primary expansible chamber in com-

munication therewith; a secondary expan-

sible chamberin communication with a source
of fluid-pressure and provided with a vent-

opening; a valve adapted to mormally seal

sald vent; a'lever bearing against the mov-
able wall or member of the primary expan-

| sible chamber and arranged to act upon the

vent-valve; and a yielding device bearing
against said lever and serving to hold it
against a predetermined fluid-pressure in the
primary expansible chamber, but adapted to
yield when such pressure is exceeded ; where-
by excess of pressure is caused to move said
lever and to unseal the vent.

2. The herein-described pressure-regulat-

ing apparatus, comprising the following ele-

ments in combination: a fluid-pressure reser-
voir; a primary expansible chamber in com-

munication therewith; a source of fluid-pres-

sure; a secondary expansible chamber in
communication therewith and provided with

avent; atertiary expansible chamber in com-

munication with the secondary expansible
chamber; a lever bearing upon the movable

wall of the primary expansible chamber; a

yielding deviece arranged to offer a predeter-
mined resistance to the movement of said
lever; a movable plate or bar provided with a
seal for the vent of the secondary expansible
chamber and arranged in the path of the le-
ver of the primary expansible chamber; a

valve interposed between the source of fluid-

pressure and the secondary expansible cham-

ber; connections between a movable member

of thesecondary expansible chamber and said
valve; and a valve or equivalent device ap-
plied to the fluid-pressure reservoir and serv-

ing to control the pressure therein.

3. In combination with a fluid-pressure res-
ervoir, as P, a primary expansible chamber

H communicating therewith; lever J bearing

upon the movable wall of chamber H; spring
K bearing against said lever J; a source of
uid-pressure; secondary expansible cham-
ber D provided with vent p,; movable plate
G provideéed with a seal to close vent p; sup-
ply-pipe B, connecting the source of fluid-
pressure and chamber D tertiary expansible
chamberT'; avalve connected with the mov-
able wall or memberof said chamber; pipe IF
communicating with chamber T'; valve C in-

terposed between pipes B and F; and con-

necting mechanism substantially such as
shown and described, between valve C and

the movable wall or member of expansible

chamber D; whereby the admission and es-
cape ot fluid to and from expansible chamber

T are permitted and controlled. _
4. Incombination witha fluid-pressure res- _
ervoir, as P; two expansible chambers D and
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T; a valve-chamber provided with a vent
opening to the atmosphere; a pipe connecting
the reservoir with the chamber D and with the
valve-chamber; a second pipe connecting the
valve-chamberandthe chamberT; and a dou-
ble-acting valve located in the valve-chamber
and serving to close the inlet-opening from

the reservolr into the valve-chamber and to

open the vent to the atmosphere; or to open
the inlet from the reservoir and close the vent
to the atmosphere, according to adjustment
of the wvalves, substantially as and for the
purpose sef forth.

5. In combination with reservoir P, expan-
‘sion-chambers D and T'; pipes I3 and If con-

necting said reservoir and chambers; a valve-

4 . 558,730

' chamber interposed between said pipes and

provided with nipples m and n; valve C
adapted to simultaneously close one and open
the other of said nipples:; and valve-actuat-
ing mechanism substantially such as de-
seribed and shown between the movable wall
of chamber D and the valve C; whereby the
valve is moved in accordance with the move-
ments of said wall.

In witness whereof I hereunto set my hand
in the presence of two witnesses.

WARREN S, JOIINSON.
Yitnesses:
THHoORACE A. DODGE,
WILLIAM V. DODGE.
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