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.To all whom it may concern. 
Be it known that I, WILLIAM GODFREY 

TI‘AAFEL, a citizen of the United States, resid 
ing at Newark, Licking county, Ohio, have in 
vented certain new and useful Improvements 
in Pressure-Regulators, of which the follow 
ing specification contains a full, clear, and eX 
act description, reference being had Ato the ac 
companying drawings, forming part thereof, 
in which- ` 

Figure l is a longitudinal vertical section 
of my improved pressure regulator; a small 
portion of the supply pipe g being also shown. 
Fig. 2 is a face view ot' one of the annular end 
caps or couplings; both being alike except as 
to size, and Fig. 3 is a longitudinal section of 

The object of theinvention is to provide a 

which the íiow may be regulated or adjusted 
to a pre-determined extent,independent of a 
pressure regulating mechanism for adjusting 

inlet openings until a predetermined 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 accomplished 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-valve connection be 
tween the outlet side of the piston and the 
inlet end of the Valve; the check-valve being 
held closed by the pressure of the lìuid in the 
inlet and‘opened by back pressure from the 
outlet side when the water is shut olif in the 
supplypipe by the usual waste cock and there 
by permit the íiuid to run back past the regu 
lator and out of the waste cock toprevent 
freezing. , 

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

with open ends into which are screwed the 
annular inlet and outlet couplings or capsA’ 
A2 respectively; the outlet opening being 
large enough to permit the double piston or 
reducing valve to be inserted and removed 
therethrough as will be hereinafter described. 
Within the casing between its ends is cast 

the cylinder A3, vfor the larger end B" of the 
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double piston B and this cylinder has an open 
ing a3 through its end wall, which opening is 
provided with an annular recess at its end 
next theinlet end of the casing, as shown at 
a4; this recess being of the same diameter as 
the said inlet end to receive the inner end ot' 
an Open ended cylinder` A4, in’which works the i 
smaller end B2 of the double piston B. This 
cylinder A4 is provided within the casing with 
a circumferential series of small perforations 
a5 which open out into an annular groove or 
channel A5 formed in the interior of the casing 
A, the said cylinder A4 forming the inner wall 
of the said channel. From the upper side of 
the channel A5 leads a passage A6 which con 
nects it with the enlarged outlet end of the cas 
ingin front ofthe larger end B’ of the piston B. 
These small perforations 0.5 have an aggre 
gate area suiîlicient for the full flow of liquid 
from the inlet to pass therethrough, and are 
just as effective in this respect as a single 
large opening such as the adjacent end of the 
passage A6 but they have a great advantage 
over a single large opening‘in this respect, 
viz., they permit of a much shorter throw of 
the piston, for theI full throw of the piston is 
only as great as the diameter of one of these 
small perforations, instead ofthe several times 
longer throw necessary to open and close a 
single large aperture of the combined areas 
of the small ones. It follows therefore, that 
my piston will not have to be repacked nearly 
so often. 
Thes maller piston B2screws upon a threaded 

stud b on the stem which connects the two pis 
tons and clamps the packing b3 in place and 
the outer end of the said piston B2 is pro 
vided with a reduced portion b' which enters 
and guides one end of a spiral spring C, the 
opposite end of which receives the inner plain 
end of a pressure adjusting screw K’ which 
is provided with a shoulder lo bearingagainst 
that end of the spring. This screw K’ is 
mounted in a central threaded opening formed 
in a cross piece or spider 7c' cast integral with 
the interior of the inlet coupling or 'cap A’ 
and 102 is a lock nut on the outer threaded 
end of the said screw, by means of which it 
may be locked in its adjusted position. 
The front face of the piston B’ has an annu 

lar externally threaded flange B3 upon which 
screws the ring B4'which clamps the packing 
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B5 in place. The ring B4 is provided with a 
plurality of finger lugs B6, by means of. which 
it may be turned. ‘ 
The annular outlet coupling or cap A2 is 

formed with an internal spider or cross~piece 
K2 having a central threaded aperture in 
which the How-regulating screw K is mounted 
with its inner end in alignment with the pis 
ton and adapted to be adjusted toward and 
from the piston to limit the extreme throw 
thereof and permit its smaller piston B2 to 
uncover only a predetermined portion of the 
apertures a5 regardless of the pressure in the 
inlet. Thus only a certain amount of fluid 
can flow through the regulator and the smaller 
the How, the less distance the pistou will have 

This flow adjustment is entirely 
independent of the pressure regulating screw 
K’ and its spring C. After the flow regulat 
ing screw K is set to limit the throw of the 
piston toward the outlet 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 al greater or less pressure 
on the larger end of the piston will be re 
quired to move it against the action of said 
spring and cause its smaller end to close over 
the apertures A5. 
L is the excess pressure relief valve and 

comprises a valve chamber L’ in the center 
of the larger piston B’ the rear end of which 
chamber communicates with a passage P ex~ 
tending out laterally through the piston stem 
into the cylinder A3 behind the piston B’ 
which cylinder has the exhaust or outlet 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 place by the 
tubular screw threaded valve seat L2 which 
screws into the outer end of the valve cham 
ber L’. WVhenever the iiuid in the outlet 
pipe is expanded sufficiently to overcome the 
force 0f the spring X,'which may be set to 
yield at any desired- pressure by adjusting 
the seat L2, the pressure relief valve O will 
be moved inwardly and the fluid escape into 
the cylinder A3 and pass out through drain 
or exhaust opening S. _ 
H is a drain passage leading from the main 

passage A6 upwardly into a valve chamber 
H’ closed by a plug h’ and a ball valve Z 
closes down upon a seat ' h at the upper end 
of the said passage H. 
R is a passage leading from the valve cham 

ber H’ down into the cylinder A4 in advance 
'of its aperture a5 and beyond the throw of 
the smaller piston B2. 
The pressure in the inlet pipe when the 

ñuid 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 ofthe 
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 its seat and flow out through the in 

let pipe and-its Waste cock. The area of the 
larger piston of the reducing valve or double 
piston B is over three times the diameter of 
the smaller piston and when the pressure on 
the larger piston equals approximately eighty 
per cent. (80%) of that on'the smaller piston, 
the latter will be made to close the openings a5. 

'It will be noticed that both adjusting screws 
K K’ are nicked at their outer ends to re 
ceive 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 
therewith,which leaves the casing ends wholly 
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 is drawn 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 
iiow back through the regulator past the 
drain valve to the said waste cock and when 
the waste cock is closed in the morning the 
pressure of the intlowing water holds valve Z 
closed. lf the kitchen boiler or other hot 
water heater becomes overheated so that the 
water is forced back at 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, air, gas, water and other fluids. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, isu . ‘ 

l. A pressure regulator comprising the eas 
ing having a cylinder in two diameters, the 
larger section of which isintegral with the cas 
ing, and the smaller section being formed of 
an open ended tube inserted through the 
smaller end of lthe casing and provided be 
tween its ends with a circumferential series 
of small perforatious, an annular _channel 
formed in the casing, around said perfora 
tions, a longitudinal passage leading from 
said annular channel 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 end of the casing, and apis 
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, substantially as de 
scribed. 

2. The combination of the casing having 
the cylinder in two diameters and in longi 
tudinal alignment with the inlet and outlet 
ends, of a piston in two diameters, controlling 
the íiow through the casing and having its` 
smaller and larger endsfacing the open inlet 
and outlet ends respectively of the casing, a 
longitudinal central screw mounted in a bear 
ing in the inlet end of the casing to permit 
the free flow therethrough, and a spring in~ 
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 ofthe casing for adjustment, sub~ 
stantially as described. 

3. A pressure regulator comprising the cas~ 
ing having the cylinder in two diameters and 
in longitudinal alignment with the inlet and> 
outlet ends, a piston in two diameters con 
trolling the flow through the casing with its 
larger end facing the outlet end of the casing 
and its smaller end facing theinlet end, a lon 
gitudinal central pressure-regulating screw 
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-regulating 
screw mounted in the larger outlet end of the 
casing with its inner end in the path of the 
larger end of the piston; the fluid being per 
mitted to flow freely past the said two screws 
in entering and leaving the casing, substan 
tially as described. ' 

` 4:. The combination with the casing having 
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, 
respectively, a passage extending inwardly 
from` the face of the larger piston and then 
laterally in rear thereof into the exhaust space 
at the inner end of the larger cyliii‘der section, 

‘i and an excess pressure relief valve, carried 
by the larger piston, and ̀controlling said pas 
sage, the said valve being wholly within the 
casing, substantially as set forth. 

 5. The combination with the casing, having 
a cylinder in two diameters in line with the 
inlet and outlet ends, of the piston in two di 

. ameters with its smaller and largerends fac 
ing the inlet and outlet ends of the casing 

‘ respectively, a valve chamber in the larger 
piston, a passage extending from the .inner 
end of said chamber laterally into the exhaust 
space at the inner end of the larger cylinder 
section, a spring in the chamber, an excess 
pressure relief valve engaged by said spring, 
and a tubular threaded adjustable valve seat 

` e 

in the outer end of the valve eliamberïthe 
said excess pressure relief valve mechanism 
being carried ̀ by the larger piston and lying 
within the outlet end of the casing, substan 
as set forth. _ 

6. The combination with the casing having 
a cylinder in two diameters in longitudinal 
alignment with the inlet and. outlet ends, of 
a piston in two diameters controlling the flow 
through the casing, and having its smaller 
and larger ends facing the inlet and outlet 
ends of the casing respectively, and a central 
longitudinal screw mounted within the out 
let end of the casing with its inner end in the 
Vpath of the larger piston and its outer end ex 
posed for adj ustnient through said outlet end, 
substantially as set forth. 

7. In a piston regulator, the combination 
with the annular coupling or cap for the out 
let end of the casing, provided with an aper 
tured cross-piece, of the Iiow regulating screw 
mounted in the apertured crosspiece to limit 
the throw of the piston or reducing valve, sub 
stantially as set forth. 

8. The combination with the regulator hav 
ing‘an annular coupling or cap for its inlet 
end provided with an apertured cross piece 
and the double piston or reducing valve con 
trolling communication between the inlet and 
outlet ends of the regulator, of a spring be 
tween the cross-piece and the face of the 
smaller piston and a pressure regulating screw 
mounted in said cross-piece and bearing on 
the said spring, substantially as set forth: 

9. In a pressure regulator the combination 
with the double piston having a reduced por 
tion on the face of its smaller piston, of an 
annular coupling or end cap for the inlet end 
of the regulator and provided with an aper-` 
tured cross-piece, a pressure regulating screw 
extending through said cross piece and hav~ 
ing a shoulder on its inner end, and a spiral 
spring guided on the inner end of said screw 
and on said reduced portion of the smaller 
piston, substantially as set forth. 

l0. A pressure regulator comprising the 
open ended casing having a cylinder in two 
diameters and` a double piston orÄ reducing 
valve »aligning said open ends and control 
ling communication between the said open 
ends, of annular couplings or caps on the 
ends of the casing; the one at the outlet be 
ing provided with an inwardly extending cen 
tral adjusting screw to limit the forward throw 
of the piston and regulate the flow, and >the 
inlet couplingor capl also having au inwardly 
extending central screw, and a spring bear 
ing between the inner end of the latter screw 
and the face of the smaller piston, substan 
tially as set forth. « 

WÍLLIAM GODFREY 
Witnesses: p 

W. C. WELLS, . 
JOHN C. WHITE. 
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