(No Model.)

‘No. 527,902,

_|E

Witnesse"s:

W

G TAAFBL

| PRESSURE REGULATOR

i - r
E U U TR S S
]

Patented Oot

1|
O
|

23,1894,

L@«’j’

EW

""Z ni

f’

///ME

ot

:

Inventor

. Attorn ey s,

© THE NORRIS PETERS CO., PHOTO-LITHO. WASHINGTON, D.C.




||||||||

WILLIAM GODE‘REYr TAAFEL OF NEWARK OHIO

- PRESSURE-REGULATOR

SPECIFIC&TION formmg pa,rt of Letters Pa,tent No 527 902 da,ted. October 23 1894
| o Appllcatlnn ﬁled Auﬂ'ust 27. 1894

SBI'I&I Nu.521,450, (No moda] ) | .

To all whom it may cmwe.-rn

Be it known that I, WILLIAM GODFREY.

o TAAFEL, a citizen of the United States, resid-
ing at Newal k, Licking county, Ohio, have in-

~ in Pressure-Regulators, of which the follow-

ing speclﬂeatlon contains a full, clear, and ex-

act description, reference bEIIlD‘ had to the ac-.

| :companymw dra,wmcrs, formmg pa,lt thereof
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Figure 1 is a lonﬂ'ltudlnal Vertlca,l sectlonf
of my improved pressure regulator; a small |
| portmn of the supply pipe g bemg also shown.
Kig. 218 a face view of one of the annularend I of the said channel.
caps or couplings; both being alike exeept a8
to size, and Fig. 3 is a lonwuudmal seotlon of

- the smaller plth]ﬁl cyhnder detached.
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which the flow may be regulated or adjusted

to a pre-determined extent, 1ndependent of a

pressure regulating meehamsm foradjusting

. the double plston so that it will not close the
inlet openings until a predetermmed press-.

ure at the outlet side is reached; also.to
shorten the stroke or throw of the double pis-

ton and thereby lengthen its wear and this
~ latter result is accom phbhed by providing an

~annular series of small perforations for the
smaller or inlet end of the double piston: to.
- work over instead of a single large opening;
~also to provide a check- va,lve connection be-

tween the outlet side of the piston and the
inlet end of the valve; the check-valve being
held closed by the pressureof the fluid in the

- inlet and opened by back pressure from the

- outlet side when the water is shut off in the

| B supply pipe by the usual waste cock and there-
- . by permit the fluid to run back past the regu-
40
o {reezing.
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lator and out of the maste cock to prevent

The invention will ﬁlst be described and
then specifically pointed out in the claims.
A representsthe regulator casing provided

with open ends into WhlGh are screwed the
annular inlet and outlet couplings or caps A’ |
A? respectively; the outlet opening being

large enqugh to permit the double piston. or
reducing valve to be inserted and removed
therethrouwh as will be hereinafter deseribed.
- Within the casing between its ends is cast

1

| vented certain newand useful Improvement&

provided thh an annu]ar recess at its end

next the inlet end of the casmg, as shown at
-"a‘*, thls recess bemg of the same dlameter as

an Open ended cylmdm A4 inwhich worksthe -
6o
eylinder A*isprovided within the casing with .

smaller end B? of the double piston B.. This

a circumferential series of small perfomtwns
‘o® which open out into an annular groove or

| double plston B and thiseylinder hasan Open-.' “
ing o®through its end wall, which opening is
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channel A’ formed in the interior of the casing

'A, the said eylinder A% forming theinner wall

From the upper side of

the channel A%leads a passage A® which con-

nectsitwiththe enlarﬂ’ed outlet end of the cas-

~ |'inginfrontofthelarger end B’ of the piston B.
The object of theinvention is to prowde a

- simple and inexpensive pressure regulator in
20

These small per foratlong o’ have an aggre-
aate area sufficient for the full fi

owof liquid .
from the inlet to pass therethrough, and are

just as effective in this respect as a single

large opening such as the adjacentend of the

‘passage A’ but they have a great ad va,nt@fre

viz., they permlb of a mueh shorter throw of

the piston, for the full throw of the piston is

only as great as the diameter of one of these

small perfomtlons, instead of the several times
longer throw necessary to open. and close a

‘_-smﬂ'le large apmture of the combined areas
It follows therefore, that

of the small ones.
my p1st0n will not ha,ve to be repacked nearly
so often.

Thesmaller p1ston stcrews u pon a threaded
stud b on the stem which connects the two pis-

tons and clamps the packing b® in pla,ce and.
the outer end of the said piston B*® is pro-
vided with a reduced portion b’ which enters
and guides one end of a spiral spring C, the
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opposwe end of which receives the inner pla,m :

end of a pressure adjusting screw K’ which
is provided withashoulder )’ bearing-against

that end of the spring. This serew K’ is
mountedina central threaded opemnﬂ' formed

the mtermr of the inlet couplmﬂ' or eap A’

and %* is a lock nut on the outer threaded
| end of the said serew, by means of which it
‘may be locked in'its adJ usted position. -

The front face of the piston B’ hasan a,nnu-
lar exter nally threaded flange B® upon which

the cylmder A8, for the ldrﬂ'er end B” of the screws the r1ng B4 whlch clamps the pa.ekmﬂ'

1Co
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" to travel.

I3% in place. The ring B*is provided with a
plurality of finger lu gs Bf by means of which
it may be turned

The annular outlet coupling or cap A*1s
formed with an internal spider or cross-piece
K? having a central threaded aperture In
which the flow-regulating screw K is mounted
with ifs inner end in alignment with the pis-
ton and adapted to be adjusted tow ard and
from the piston to limit the exftreme throw
thereof and permit its smaller piston B® to
uncover only a predetermined portion of the
apertures a’ regardless of the pressure in the
inlet. Thus onlv a certain amount of fluid
can flow through the regulator and the smaller
the flow, the less dlsta,nce the piston will have
This flow adjustment is entirely
independent of the pressure regulating screw

K’ and its spring C. After the flow regulat-
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pipe is expanded su

ing serew K is set to limit the throw of the
piston toward theoutlet end of the regulator,
the screw K’ may be adjusted to force the
spring C a greater or less distance toward
the piston, so that a greater or less pressure
on the larger end of the piston will be re-
quired to move 1t against the action of said
spring and cause its smaller end to close aver
the apertures A°.

I, is the excess pressure relief valve and
comprises a valve chamber 1.” in the center
of the larger piston B’ therear end of which
chamber communicates with a passage P ex-
tending out laterally through the piston stem
into the cylinder A® behind the piston B’
which c¢ylinder has the exhaust or oatlet S
in its bottom. A spring X is placed in the
rear end of the said valve chamber, and has

‘a follower at its forward end bearing against

a ball valve O which is held in plaee by the
tubular serew threaded valve seat L* which
serews into the outer end of the valve cham-
ber 1. Whenever the fluid in the outlet
fficiently to overcome the
force of the spring X, which may be set to
vield at any desired pressure by adjusting
the seat L% the pressure relief valve O will
be moved inwardly and the fluid escapeinto
the eylinder A® and pass out through drain
or exhaust opening S.

H is a drain passage leading from the main
passage A° upwardly into a valve chamber
H’ closed by a plug A" and a ball valve Z
closes down upon a seat & at the upper end
of the said passage II.

R is a passage leading from the valve cham-

ber H” down into the eylinder A* in advance
of its aperture a¢° and beyond the throw of

the smaller piston B>
The pressure in the inlet pipe when the
fluid such as water, is turned on, in the sup-

~ ply pipe g, forces the valve Z to its seat but

when the water is turned off by means of the
usual waste cock to prevent freezing, the
back pressure of water in the pipes leading
to various parts of the building from the out-
let end of the regulator will raise the valve

Z from ity seat and flow out through the in- |

il

527,902

let'pipe and. its waste cock.
larger piston of the reducing valve or double
piston B is over three times the diameter of
the smaller piston and when the pressureon

the larger piston equalsapproximately eighty
per cent. (807¢) of that on the smaller plston
the latter will be made to close the openings a’.
It willbe noticed that both adjusting serews
K K’ are nicked at their outer ends to re-
celve screw drivers, and that these nicked
ends and the jamb or set nuts lie within the
outer ends of the end couplings or caps, so
that they may be operated by inserting the
proper implement in said ends. The outer

| end of the valve seat L is also nicked and

may be readily reached by removing the

larger end coupling or cap. As both screws

are carried by the respective end caps, they
are inserted and removed simultaneously

The area of the

70
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therewith,whichleavesthecasingendswholly

unobstructed when they are removed, so that
the interior may be inspected or the double
piston or reducing valve may be removed if
desired.

When my pressure regulator is used in do-
mestic service pipes the water isdrawn from
the various faucets in an evenly running
stream without the usual waste of water
which ensues when delivered at main press-
ure. During the winter when the waste cock
is opened all water in the various pipes will
flow back through the regulator past the

drain valve to the said waste cock and when.
the waste cock 18 closed 1n the morning the

pressure of the inflowing water holds valve Z
closed. 1f the kitchen boiler or other hot
water heater becomes overheated so that the
water is forced backat high pressure into the
cold water supply pipe as frequently hap-
pens, all excessive pressure will be relieved
through the excess-pressure relief valve L.

All of the foregoing operations in the regu-
lator take place automatically and without
the manual operation of a single part. The
regulator will operate successfully when
placed vertically, at an angle or horizontally
as shown in the drawings.

The regulator is intended for use with
steam, alr, gas, water and other fluids.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. A pressure reﬂ‘ulator comprising the cas-
ing having a cvlmder in two dlameters, the
larger seetion of whichis integral with the cas-
ing, and the smaller section being formed of
an open ended tube inserted through the
smaller end of the casing and provided be-
tween its ends with a circumiferential series
of small perforations, an annular channel
formed in the casing, around said perfora-
tions, a longitudinal passage leading from
said annularchannel to the larger outlet end
of the casing, an annular coupling or cap
screwed into the smaller end of the casing,
and abutting on the outer end of the smaller
cylinder section, a larger annular coupling or
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. cap at the outlet encl of the oesmg, aud epls- ;-
ton in two diameters working in the said cyl-.
inder; the smaller end of the piston facing
the inlet end of the casing and its larger end;
facing the outlet end, substeutlally as de-
" seribed. |

2. The combination of the oaemfr h&Vlllﬂ‘;
the eylinder in two diameters and in lon:n'rw-5
tudinal alignment with the inlet and outlet
ends, of a ptston intwo dlemeters, controlling
the ﬁow through the casing and having its.
~ smaller and ldI"D‘el ends faomﬂ' the open mlet?
and outlet ends respectively of the casing, a
longitudinal central serew mounted in a bear- |
ing in the inlet end of the casing to permlt:
- tho free flow therethrough, and a spring in-

- IO

' _'527;9202 ;

~ terposed between the inner end of the screw

- and the smaller end of the piston; the outer |
~end of the screw being accessible through the . |
inlet end of the casing for ad;]ustment sub-'-
stantially as desorlbed .
3. Apressureregulator comprising the cas-
ing having the cylinderin two dlametels and
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- respeotwolv a valve

6o

~ and a tubular threaded adJ ustable valve Seat i

in lonmtudmal ahgument with the inlet and

outlet ends, a piston in two diameters con-
trolling the flow through the casing with its.
~larger ond facing the outlet end of the casing’
and its smaller end facing theinletend, a lon—-!
- gitudinal central pressure- reguletm*r Serew

30

mounted in the inlet end of the casing, a

spring interposed between the inner end' of
- the screw and the smaller end of the piston,
~ and a longitudinal central ﬂow-reguletmg

casing with its inner end in the path of the
larger end of the piston; the fluid being per-
o _m1tted to flow freely past the said two screws

~ in entering and leaving the. oemng, substen-:

tially as desorlbed

reepeotwely, a passage extending inwardly

from. the face of the larger p1ston and then
~ laterally in rear thereof into the exhaust space

at the inner end of the larger eylinder section,
-and an excess pressure relief valve, (,amed__
by the larger piston, and controlling said pas-.
. sage, the seid valve bemﬂ* wholly w1thin the -
~ casing, substantially as eet forth. :
8, The combination with the oeemg, ha,vmu'-

a cylinder in two diameters in line with the._
inlet and outlet ends, of the piston in two di--
" ameters with its smaller and larger.ends fac-.

ing the inlet and outlet ends of the casing

chamber in the la,rﬂ'er
piston, a passage extending from the .inner

-end of said chamber leterelly into the exhaust
space at the inner end of the larger oylmder'
section, a spring in the chamber, an excess.

pre%sme relief valve engaged by said spring,

4. The combination with the. casing hevmn'f
~a cylinder in two diameters in line with the
~ inlet and outlet ends, of the piston in two di-

~ ameters with its smaller and larger ends fac-
ing the inlet and outlet ends of the casing,:

said excess pressure relief valve meohemsm

being carried by the larger piston and lying .
w1th1n the outlet end of the ea,elnﬂ* substa,n-'
as set forth.

- 6. The combmatmn with the casing ha,vmg

a piston in two diameters controlling the flow

through the casing, and having its smaller
and la.rger ends facing the mlet and outlet

ends of the casing reepeotwely, and a central

in the outer end of the valve chamber; the 65.7

a cylinder in two diameters in lonﬂ'ltudma.l |
'o,llgnment with the inlet and outlet ends, of
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1omr1tudmel screw mounted within the out-

 let end of the casing with its innerend inthe |
path of thelarger plston and its outer end ex-
‘posed foradjustment through said outlet end,
substantially as set forth.

- 7. In a piston reﬂ‘ulatm the oombmetlon

with the annular C(}llpllﬂﬂ‘ or cap for the out-

let end of the casing, provided with an aper-

1 tured cross-piece, of the flow reﬂ'ula,tmﬂ' SCrew
mounted in the apertured cross-piece to limit
the throw of the piston or reducing va,lve, eub- |

stantially as set forth.
8. The combination with the reguletor hav-

ing an annular eoupling or eap for its inlet
.end provided with an apertured cross piece

and the double piston or reducing valve con-

8o

trolling dommunication between the inlet and

a | outlet ends of the regulator, of a spring be-
tween the cross-piece and ‘the face of the
smaller piston and a pressurereg gulating screw
| mounted in said eross-piece eud bearing on
SCrew mounted in the larger outletend of the

the said spring, substantially as set forth.

05

9, In a pressure regulator the combination

with the double pIStOIl having a reduced por-

tion on the face of its smaller piston, of an
annular coupling or end cap for the inlet end

and on Sald reduced portion of the emeller

_mston substantially as set forth.
 10. A pressure regulator oompmelnﬂ' the
open ended casing ha.vmcr a cylinder in two
| diameters and. a double plStOIl or reducing
valve ahgmnﬂ' said open ends and control-

ling communication between the said open
ende of annular couplings or caps on the

| ende of the casing; the one at the outlet be-

100

1 of the regulator and provided with an aper-
tured cross-piece, a pressure regulating secrew.
extending through said cross piece Emd hav-
ing a shoulder on its inner end, and a spiral
spring guided on the inner end of said screw

ros -

1'1.5". o ..

ing provided with an inwardly extending cen-

-"trel adjusting screw tolimit the forward th]I'OW_

of the plStO[l and ren*ulete the flow, and the

inlet coupling or cap eleo having an mwerdlv

120 -

extending central screw, and a spring beer-._'
ing betweeu the inner end of the latter screw

and the face of the smaller p1ston, substan-
_tla,lly as set forth.

- - WILLIAM GODFREY TAAI‘EL
_ Wltnesses

W. C. WELLS
- JomuN O WHITE_. |
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