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To all whom it may corncern:

Beit known that I, JoEN W. WEEKS, a citi-
zen of the United Stabes, residing
dence, in the county of Pro ﬂdence and dtate
of Rhode Island, have invented certain new
and useful Imprm"ements in Pressure-Re-

ducing Valves; and I do hereby declare the

following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled 1n the art to which it apper-
tains to make and use the same, reference
being had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

My invention relates to improvements in
automatic pressure-regulating devices; and
it consists in certain detaﬂs ef constmc‘tmn
as hereinafter fully described and claimed.
. The object of my invention is to produce
an automatic pressure-regulator possessing
greater ranges between the maximum and
minimum or inlet and outlet sides of the ap-
paratus, the device at the same time being
comparatively simple and capable of mmn—
taining a high degree of efficiency.

In the accompanying two sheets of draw-
ings, Figure 118 a side elevation of my im-

pm’ﬁfed autamatm pressure -reducing valve
complete. Fig. 2 is an enlarged 1(}11‘3‘11311(1111&1 |
section ftaken thrmwh the center of the valve

proper, the valve bemn‘ wide open. Iig.3is
a longitudinal sec.tlon taken on line m m of
Fig. 1. i ig. 4 is a front elevation, in partial
sec’rwn taken on line y 4y of Hig. 3. Fig. 5
is a similar section taken thmuﬂ*h the hub
of the quadrant-lever and valve-stem. Fig.
6 1s a partial fronf view showing the relation
of the quadrant-lever and safety-lever when
the first-named lever is at its lowest position,
corresponding to a wide-open position of the

valve. Fig. 7 is a side view of the quadrant-

_ lever and the flexible bands or connections

50

adapted to be secured to the diaphragm-spin-
Fig. 8is a vertical section taken through
the eenter of the diaphragm and the casing

dle,

in which it is mounted, and also showing a
modified form of the safety device. Fig. 9

is & plan view of the same in reduced scale. |
Fig. 10 is a side elevation of the valve, &c.,
detached from the valve body or housing,
corresponding to Fig. 2.

at Provi-

| view of the anﬂulal or beveled face of one of

the parts of 'the valve. Kig. 12 is a side view
showing the relation of the two parts of the
valve proper when it is wide open, the valve- 55 -
seat being omitted. Fig. 13 is a similar view
showing the valve ne&ﬂy closed. Tig. 14

| shows it fully closed or seated. Fig. 1518 .a

longitudinal central sectional view, corre-

sponding to Fig. 2, showing a modified form 6o

of the valve; and 1%105 16 and 17 are front
views of the oper a,tmg and safety levers em-
ployed in the arrangement shown in Fig. &.

Again referring tf;} the drawings, A indi-
cates.my 1mp1=ove<:1 aummdtlmhy-epemtmﬂ' 65
pressure - reducing regulator complete, its
supporting parts or frame being of any suit-
able construction adapted to carry the oper-
ating mechanism.

The device is as drawn provided with a 7o
suitable flexible circular diaphragm a,(shown -
sectionally in Fig. 8,) having its outer edﬂ‘e
clamped to the Dbottom of the casing ¢, in-
closing the diaphragm, the latter bemﬂ* Se-
cured to a central spmdle or rod ¢, mounted 75
vertically in and extending through the top
of the casing. The said Spmdle ¢ MOoves 1n
anison with the diaphragm and carries at its
upper end the levers, &e., soon to be de-
scribed, through which the action of the valve 8o
proper is automatically controlled.

- The valve portion of my improved pres-
sure-reducing apparatus consists of the globe

or body b, communicating with an mlet -pipe

1, adapted to be efmneeted to a tank or other 8s
source containing the gas, air, or fluid under
high 'ormaximum pressure, which expansive
medinm in passing through the regulating
device constituting a part of my invention is
automatically reduced in pressuretoany pre- go
determined degree. The said valve portion
also comprises the two-part valve B3, the-lat-

ter being the valve proper and consisting of

the revoluble head part or member d and the

‘Jongitudinally- movable non-revoluble part gs

d’. The adjacent faces f ' of said parts d

and d’ of the valve are cut at an angle or
spirally, as clearly shown. The sald spiral
faces are grooved and are kept normally sepa-
rated by means of the antifriction-balls 1%, 100
mounted in said grooves. One 1::-&1*13 of the

Fig. 11 is an end | valve is prowded with a central extension,
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-~ as 4 Fig. 2, the same being fitted to a corre-

| '_.'-'3-'-'.-spo:r:1dmﬂ* hole formed in the other member:
- of the valve, thus forming a support there- |

. for. I prefer, however, to arrange these

- Hf"i"-5:*-.pa,1 ts subst&ntmlly as repl esented in Fig. 15,

o itself to the valve-seat b

; -*:-.a._'-x'o':_ In order to prevent the forward pmt or
- member d' of the valve B from axial move- |

- ment, I provide a longitudinal groove d?

.. therein adapted to receive the end of a fixed
- screwor pin d%. (See Figs. 2 and11.) Thus
15 it will be seen that while the valve part d’ is
. free to move endwise or longitndinally it is-

. at the same time kept from axial movement.

"~ The other part or rear memberd of the valve

7 ‘B is secured to or made integral with the
o zo-steme, thesame ez’rendmn outwardly through |
L the pa,ckmﬂ* head: ', scr ewed into the corre-. |
B -_‘:spondmo‘ end of the body b. The said mem-

~Dber €' is provided with a stuffing-box and

?-'-.---e&pable of being rotated a partial revolution,

-. o but 1s plevented fmm endwise: movement. .|
“ . In order to adapt it to withstand the great |

~pressure or endwise thrust to which the Valv

. 30 may at times be subJeeted I prefer to inter--
. poseanantifriction orball bearing ¢ between._-.-
- . the adjacent faces of the pa:t ts d and e %LS"
:.'.cle.;uly shown in IFig. 2. | |
. A seat-carrying. ﬁtmnﬂ' or eap b* is ser ewed::.. :
R 1% -fmto the ﬂflobe or body b “The high- pressure--'

~ . orinlet pipe % enters this fitting 64 commaut-

- nication between the latter :md the valve- |
- -chamber being through the small hole . or |

passage b°, formed in the center of the valve-

40 seat D>, Tt will be observed (see Fig. 2) that

a spring s is interposed between the valve

and seat members d' and 0% the same being

employed for keeping the adjacent grooved

faces f f" of the valve in snug contact at all

45 times with the balls or antifriction members

7+, thereby also keeping the latter in the
proper relation to each other.

From the foregoing it is apparent that the

valveiseverr ed,dy to xvlthstand the maximum

so or high pressure flowing through pipe 2, plus

the force of the spring s. Ther efore the worl

requiredof the automfptlcally operating valve-

controlling mechanism, about to be described,

1s to close the valve against said pressure, to

55 a greater or less extent, according to the vol-

ume of gas (or other medium passing through

the open valve from pipe ¢) being used or

consumed. 3

The valve-body b is provided at the bottom

6o side with a nozzle b, into which is screwed a

pipe /i, which in turn is secured to a tubular |

connection 7', ﬁxed to the base of the dia-
phragmecasinw «’. Thesaid construction not
only forms a continuously-open communica-

65 tion from the valve to the diaphragm, but is
also utilized as a suppmt for the valve -Oper-
ating mechanism.

' ~ . wherein a ball f* is interposed between the---}
- adjacentends, thus adapting the valve within |
fixed limits to automatically aceommodate»

'F .

T he following is a description of the safety

lever-hub ¢'. A rolling key 2z is interposed
between said grooves, as clearly shown .1n
Figs. 3to 6. Irom the side of the diaphragm-
casing (see Iig. 1) a bracket ¢ extends, in
which a tr 1pp1nﬂ'-1ever nis pivoted at »n'. The
lower end of the lever bears upon a safety
valve or plugv, extending through the top of
the casing. The opposite “end of this lever is
provided With a hook n?, adapted to engage
the adjacent end of said lever p. The other
arm of the latter lever carries an adjustable
weight p'. Now inorder to relieve the valve-
stem from the weight of the safety-lever when
the valve B is open and in normal action I
provide a fixed standard o, forked at its upper
end toreceive thelever p,thus forming a guide
and support for it. The upper pmt of the
standard is broken away (see Fig. 1) s0 as to
show the lever resting firmly .therein ato'. 1
may add that the center hole or fulcrum
formed in the lever p is somewhdt larger than
the diameter of the hub ¢'. |

- From the foregoing it will be evident that
the normal. movements of the diaphragm

' within fixed limits will be unaffected by the

safety-lever, since the groove g*of the quad-

rant-hubissufficiently long circumferentially

to allow of such movements; but in case the

| pressure in the diaphragm - chamber should

~Referring to Fig. 1, it is seen that the hori- -
r-?ontabll} mounted Valve stem e is:provided
with a quadrant-shaped lever g, towhich are- ERRR
secured oppositely-arranged flexible metallic .~ =
| bands or connections %k, the ends k' thereof .
being enlarged and ﬁ*{:ed to the. dmphlaom_;c_
carrying Spmdle c. Fig.7shows the arrange-
ment of said connections % in. enlarged s;ca,le
“As drawn, the center part of . the level g is.
:elonﬂ*a,ted on one side to form the hub g', (see
also FIU‘ 3,) the latter being provided with
a semigroove ¢?, its length penphemlly be-
‘ing subsmmmlly equal te the angular move- 3o
'-ment of the lever, and since ‘the lever is se- .
“cured to the V&lve stem by a- set-serew ¢° - -
(shown in Fig. 3) it follows that the valve- =
~stem: will always vibrate in unison with the
1 movements of the diaphragm, the eonstrue- 355 . -
tion being such that the movements of the -
;pa;rts'.are:eﬁeete-d without ¢ play” or lost mo- . . -~ -
tion. Thespindlecisarrangedto be weighted - . - .
on top by adjustable wewhtcs 20, wher e‘bv m.oo
S | conjunction with the wmkmﬂ areaof thedia--
o e gland e* for the valve-stem, substantmlly as |
~ o Jzgecommon. - The valve-member ¢ is ‘as drawn |

75

90
phragm the pressure of ‘the gas issuing from .
the outlet or discharge pipe /* may be regu- oo
‘|'lated or controlled. T‘he lower head of the-. e
diaphragm-holder ¢’ is elongated, (see ¢®, Fig.
8,) thereby forming an added support for the 05
|- spindlec and 1ts ﬂ*rooved piston ¢®, and when - .
filled with a ﬁmd -as water, it also ser vesto
prevent too 'sudden ehanfr’e,s or fluctuations -
taking place in the dmmhmmn s movement.

| 1QO T
‘device: It 001'1%1:3135 substantmlly of the lever .

P, loosely mounted on the hub g of. the quad-
| rant-lever. The safety-lever p is provided = -
with & Semwmcsve 5%, thesame formmﬂ*pmcm—r S

cally the cmm‘tel pa,ltof said groove g*of the 105

110

115

120 -

125

130
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exceed the predetermined pressure from any
cause such pressure will forece the valve or
plug v outwardly, thereby elevating lever n

and releasing the satety-lever, at which in-
| the part d of the valve is capable of rotation,

stant the erht 77" thereof causes the lever
to swing rem'wmdly on 1its pivob or fulerum,
thereby,too.atthesametimecausingthe round
kev z in its movement to engage the upper
end of the hub-groove ¢2 the momentum of
the weight, &e. then operating to rotate the
lever g and valve-stem e in the same diree-
fion until the valve B is fully closed against
the seat 0° thereby automatically shutting
off the supply of gas from the valve.

1t is to be borne in mind that the valve I3
when in its normal position is open more or
less according to the volume of gas Dbeing

- used and passing through the outlet-pipe A~

20

_ 25

35

o

- shown in Fig. 1.

45

Therefore the function of the safety device
18 to always close the valve.

In Figs. ¢
fied form e:::f the device for transmitting the
movements of the diaphragm « to the ’mlve-
stem e.
quadrant-lever, 18 secured to said stem. To
the extension or bracket ¢’ is fulerumed at
7% an operating-lever [, the same being joint-
ed to the diaphragm- spmdle ¢ by a link ¢
and to the free end of said lever » by a simi-
lar link or connection '. The opposite arms
of the lever { are provided with suitable ad-
Jjustable weights #°. From this construection
and arrangement it is obvious that the valve-
stem e and the valve B will move concur-
rently with and by the action of the dia-
phragm. I may add, however, that this de-

vice 18 somewhat Obger*tlonable from the fact
that it consists of a greater number of parts |

and joints. Tberefor it is not so sensitive

or capable of responding to the diaphragm’s

movements so readily as the arrangement

- The safety device shown in Fig. 1 is sub-

stantially the same as represented in Fig. 8.
In the lafter the stem ¢ itself is provided with

& semigroove g°, the safety-lever p being

- loosely fitted to the stem and having a corre-

- posed ke}‘f or roll z. (See Figs. 2

55 p.

groove s*and also hwmwthe inter-
and 17.)
This lever p» has a notch v* therein arra nﬂ*ed
to receive one end of the supporting-tie ',

the other end resting in the safety-plug v, let
into the side of the casing-chamber a'. The
freeend of the lever pcarriesasliding weight
From this it will be apparent that as in
the former case, when the pressure in the
diaphragm - chamber exceeds the predeter-

sponding

- mined limit such pressure will force the plug

v from ifs seat thus freeing the lever-sup-
a,fter which the weighted lever |

porting tie v/,
p 1nstantly fall% thereby rota‘émw the valve-

stem and @losmn the valve B, subs‘tantmlly -

as before deseribed.

In my improved automatic pressure-reduc- .
ing valve or apparatus the valve proper, B;is
normally open, the action of the device being
to close the valve to a greater or less extent.

Sand 9 I have represented a 1110(:11-.

In this case a lever 7, in lien of the

&l

| When Widel open, the position of the valve B

is substantially as shown in Figs. 2 and 12,
the interposed balls 7* keeping the adjacent
beveled faces f /" separated at all times. As

but is prevented from moving lon ﬂ'ttndlnally

1t follows that any axial movement thereof in
‘the arrow direefion will foree the other or

non - revoluble member d' endwise a corre-
sponding extent. Fig. 10 shows Lhe wvalve
partly elosed, Fig. 13 nearly closed, and Hig.
14 fully closed. 'The spring sisomitted from
all of said figures except Fig. 2.

- By means of myinvention I have produced
a valve in which the regulation is effected
and conftrolled from the low-pressure or dis-
charge side thereof. It is more sensitive to
changes in pressures and volume than redue-
ing-valves hitherto made. In fact, it can be
adjusted so as to work perfectly against a

head or pressure of several hundred pounds

when the outlet-pressure required is only a

small fraction of a pound. By making the
opposed beveled working faces 7/ of the two
parts d d' of the valve B substantially like

with antifriction or rolling members located

between and in contaet with said faces, a com-

paratively small angular movement of the
valve -stem will cause the endwise-movable
member ¢ to travel an increased distance,
thereby insuring quick action. In opening

the valve BB, as well as in closing it, the spring

s serves to keep the several parts thereof in
normal relation to one another.

In my.improved pressure-reducing appa-
ratus it will be seen that the valve proper 1S
adapted to pogitively close the inlet-opening
b3 antomatically through the medium of the

safety device, the counterwewht thereof serv-
ing to keep the valve closed “and prevent it
from being reopened until the parts are again
readjusted or set—that is to say, assuming
that the inlet-pipe 7 is connected with a res-
ervoircontainingilluminating-gas under con-
siderable pressure and that the outlet or serv-
ice pipe h? conduets the gas, reduced in pres-
sure, to a series of burners. Now in case the
pressure on the diaphragm exceeds the pre-
determined working limit the safety device
is auntomatically brought into action, thereby
instantly closing the valve and extinguishing
the burning gas-jets and preventm# the fm*
ther flow 0f gas. |

I donot clmm broadly, as my invention an
apparatus for a,utomatmally regulating the

flow of gas or fluid passing through a valve
by means of pressure exerted against a dia-

phragm.

I claim as my invention and desire tO se-
cure by United States Letters Patent—

1. In an automatic pressure-regulating de-
vice, the combination with the mlet valve

having its stem portion made in two parts, as

c:? ', the adjacent end faces of said parfs be-
ing p&rallel and 1nclined and having anti-
frwtlon-balls interposed between them of a

75

S0

Qo

sections of a double screw-thread, combined

95

102

105

IIO

1

[20

125

I30
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~mounted diaphragm communicating freely
- with said valve, and a system of levers and .
connections inter posed between and secured
to the said valve-stem and diaphragm, sub-
stantially as hel*embefore descrtbed and for_
- the purpose set forth. | R
2. In an automatic pressure-reﬂ*u]atlnw ap-f

~paratus, a suitable inclosed movable. dia-

.

20!

R,

= .phmﬂ'm,a, valve-casinghavinginlet and outlet:
openings, correspondmw to: the high and low
. pressure sides respectively, the ].OW—_'[JI essure

~ side communicating with said diaphragm, a
~ valve movably mounted in sald casing, com-

. 'prising the endwise-movable spring-resisted
part d’ adapted tokeep saidinlet-opening nor-;
- mally open, the axially-movable stem-carry-
~'ing part d, and having the adjacent ends or:
-+ faces of the parts d d'inclined to form spiral
- 'wedges having antifriction - balls between
them, a series: of suitably-mounted balls ¢*
- forming a thrust-bearing for the stem part ‘d,
and an: opera;tin a-lever secured to the valve-
stem and actuated by the diaphragm’s move-:
‘ments,in combination with a weighted satety-:
lever, and a releasing device connected with
 said safety-lever and made operative by pres-:
-~ sure withinthe diaphragm-chamber, whereby
~upon releasing the safety-lever the latter will

engagethe said operating-lever, the combined:
&ctmn of both levers then operatmﬂ* to close
- or seat the valve, sub%tantmlly as- hel*embe-.

 fore described.

s

~a safety-lever loosely mounted on the'

40

-+ 3. In an automatic preqsure reg ula,tmﬂ* ap-—s
o fparatLls provided with a valve, an oper atu:}*r:»*--f
lever secured to the valve-stem havmﬂ' a semi-
. groove extending a distance around 11:s hub,:
aid |

- operating-lever having a semigroove formed |
inthe boreof the safety lever and located con-
tiguous to the said groove of the operating-
lever and forming a curved space or chamber,

in engagement with both of -
and means for controlling the movementb of
11bst‘mt1.:111y as. herembefore de* .
scribed a,nd for the purpose set forth. -
4, In an automatic pressure- reﬂ*ulatmﬂ' a,p- |
spmatus a smtably-mounted movable
‘ble diaphragm, a guided spindle secured to
said diaphragm, and a valve for controlling -
the admission of gas, air, &c.,
to the apparatus, in combmatmné
with a curved or quadrant-shaped operating-
lever secured to the valve-stem, and flexible
connections, as kb, fastened.: both to the oper-
ating-lever and to the said diaphragm-spin-
dle, whereby one or-the other of said connec- -
{ions £is in tenmon at all t1mes, substantmlly |
as described. R R
5. Inan automatw pressure z*eﬁ ulatmﬂ* ap- |
'_.pamtus the combination with the valve cas- .
ing thereof provided with inlet and outlet
passages for the air, gas or other expansible -
medium employed, of an endwise-movable
| non-revoluble valve member d' adapted to
close said inlet-passage, arevoluble but non-
longitudinally-movable fellow member d co- =
acting with the first-named valve member,

sald levers,

pressure

of the valve

a key or roll z mounted in said space and

said -grooves,

ie:ﬂ-

under high

< -

I

the :;Ldi.]acent faces of said members d’' d bemﬂ- s ;.

cut spirally and separated by an antifrietion
medium, as balls, a valve-stem e fixed to said -
fmember cl e*{tendmn through the valve-cas-
ing, and meanstor contmllmﬂ‘ the movements
mounted on the V&lve—atem sub- .
stantially as herembefore descmbed and for- -
_the purpose set-forth. S -

17%:35:535'

In testlm()ny whereof I haﬁre &fﬁxed my Slfr- Q o

;n&ture in presenee of two witnesses.

- - JOHN W WEEKS
\«Vltnesses
GEO. H. REMINGTON,
REMINGTON SHERMAN.
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