C. G. KOPPITZ,
PRESSURE REGULATOR,
APPLICATION FILED MAY 26, 1910,

094,168, - Patented June 6, 1911.-

2 SHEETS—SHEET 1.

28 FIG.L. 38
8o W/ 2419 40 21120 g7

AN /XV
27- . M/ -39
p 37
26 =
3 N T
4 . 18 7 78
. S 2
. 22500 b
33 : 30 N dss S <>\(:—"6 +-2
31 / . \O o O
; | @ 00O
N 9otz
oS ©
o O
SO

Atty

WiTESSES: | . | M Q“ \ " ENT‘OF&
e by Ren 604 MH 3

° THE NORRIS PETERS CO., WASHINGTON, D. C.



C. G. KOPPITZ.
PRESSURE REGULATOR.
APPLICATION FILED MAY 26, 1910,
994,168, ’ Patented June 6, 1911.

2 8HEETS—SHEET 2.

FIGS.
36
25
34 24
35K
26
P,
12
_
30 7
5

fW%ESSES MQ{ INVENTOR
%}W | by Namnsnch WolesB W

THE NORRIS PETERS CO., WASHINGTON, D. C.



10

15

20

25

30

35

40

45

50

55

 UNITED STATES PATENT OFFICK.
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Specification of Letters Patent.

Patented June 6, 1911.

Application filed May 26, 1910, Serial No. 563,626.

To all whom it may concern:

Be it known that I, Cart G. Koppirz,
residing at Youngstown, in the county of
Mahoning and State of Ohio, a citizen of
the United States, have invented or dis-
covered certain new and useful Improve-
ments in Pressure-Regulators, of which im-
provements the following is a specification.

Tn an application filed July 23, 1909, Se-
rial No. 509145 is described and shown a
regulating mechanism whereby a predeter-
mined pressure is maintained in the delivery
lines, such mechanism consisting generally
stated in providing a connection between
said lines such connection being formed in

part by a flexible and preferably resilient

wall whereby the conducting capacity of
such connection may be varied in accordance
with changes of pressure in the delivery
line.

The invention described herein relates to
certain Improvements in the mechanism
shown and described in said application and
hereinafter more fully described and claimed.

In the accompanying drawings forming
a part of this specification, Figure 1 is a
sectional elevation of my improved regu-
lator, Fig. 2 is a sectional detail view show-
ing the strainer and Fig. 3 is a transverse
section on a plane indicated by the line
111—111 Fig. 1.

The shell 1 is preferably constructed as in
the application referred to with one head
integral with the shell or cylinder and the
opposite head removable, said heads being
provided respectively with nozzles 2 and 4
whereby the shell may be connected to the
delivery and supply lines. The receiving
member 5 of the controlling devices is made
tapering as shown and has its side walls
longitudinally slotted as shown in Figs. 1
and 8. A distributing cone 30 is arranged
within this member 5 and projects from the
inner end of the latter outwardly so that
the inflowing fluid is directed outwardly
through the slots in the receiving member.
By the employment of this distributing or
spreading member the formation of eddies
or any currents opposing the flow of fluid
through the receiving member 1s prevented.
Tn order to facilitate the removal of this
member, holes 31 are formed in the dis-
tributing cone for the reception of a suitable
tool. The members 5 and 6 are arranged
end to end, the delivery or discharge mem-
ber 6 preferably having a taper opposite

that of the member 5. The delivery or dis-
charge member 6 is divided into two com-
partments or chambers ¢ and & by a coni-
cally shaped diaphragm 82, the base of
which is preferably integral with the wall
of the delivery or discharge member 6. This
diaphragm extends outwardly from its line
of junction with the member thereby form-
ing an annular chamber b having a gradu-
ally increasing capacity outwardly. The
walls of the member 6 between its inner
end and the line junction of the diaphragm
therewith, are provided with openings &
which will be first increased on the expansion
of the sleeve. These openings @ will form
the principal path of the fluid when there is
a large difference of pressure between the
supply and delivery lines, and as the area
of these openings is small compared with the
transverse area of the nozzle 2 the dia-
phragm 32 will serve to prevent a too high
velocity of flow through the delivery lines.
The outer walls of the annular chamber b
are perforated as at ¢ the perforations are
at angles less than right angles to the axis
of the delivery or discharge member 6, in
order that fluid passing through such perfo-
rations will be directed toward the open
outer end of the member. The parts or
members 5 and 6 are inclosed by a flexible
and preferably resilient sheath or sleeve 7
which is caused to engage the parts or mem-
bers adjacent to their outer ends not only by
reagon of the resilience of the material but
also by the inclosing shell, a cylinder. A
brace 12 is interposed between external
shoulders on the sleeve or sheath, but it is
so constructed 7. e. with its inner surface
inwardly inclined in a direction contrary
to the flow of fluid, that it may so limit the
expansion of the sleeve, that the carrying
capacity of the passage formed in part by
the sheath, will be approximately uniform
at all points between the parts or members
5 and 6.

Tn addition to regulating the flow of fluid
from the receiving member 5 to the member,
by the resilience of the sleeve or sheath, reg-
ulation is also obtained by fluid pressure op-
erating on the outer surface of the sheath
or sleeve, as in the application referred to.
In the present construction a passage 83 is
formed in the cap 8 extending from the re-
ceiving end of the regulator to a point in
line with a pocket 34 in the wall of the shell
on cylinder 1. The fluid from this passage
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flows into a cylindrical strainer 35 arranged
in the pocket to prevent any foreign sub-
stance entering the valve mechanism herein-
after described. From the pocket the fuid
flows by a passage 86 to a port 28 in a valve
casing 25, which 1s also provided with a port
26 connected to the interior of the shell on
cylinder 1 and with an exhaust port 27. The
valve 24 is so constructed that when shifted
as hereinafter described the port 26 is con-
nected either with the supply port 28 or with
the exhaust port 27. The valve is connected
to a piston 19 arranged in a cylinder formed
in the wall of the shell. Suitable means are
provided for shifting the piston to a posi-
tion whereby the valve 24 will connect the
port 26 with the exhaust port 27. In the
construction shown a spring 21 has its ends
connected to the piston and an adjustable
abutment 20 preferably made in the form of
a nut mounted on a threaded stem 17 extend-
ing into the cylinder. The nut can be held
from rotation by any suitable means as for
example by a projection 37 on the nut engag-
ing a groove ar slot 88 in the wall of the
cylinder. The stem 17 is provided with a
socket head 39 for the reception of a suitable
turning tool.

The movement of the piston by the spring
is preferably limited by a suitable stop
which in this case is formed by a sleeve 40
inserted into the cylinder. When such con-
struction is employed a groove, or slot for
the reception of the projection 37, is formed
in this sleeve. The cylinder or chamber in
which the piston operates is connected by
a passage 18 with the outlet of the regulator,
so that the piston will be subject at all times
to the outlet or delivery member pressure.
When the pressure in the outlet exceeds that
predetermined by the adjustment of the ten-
sion of the spring, the pressure will operate
on the piston 19 to shift the valve 24 there-
by close the exhaust and connect the supply
port 28 with the port 26 and permitting the
flow of fluid for the inlet into the chamber
outside of the sheath or sleeve 7, thereby
contracting the sheath and reducing the flow
from the receiving member 5 to the delivery
or discharge member 6.

I claim herein as my invention.

1. A pressure regulator having in combi-
nation hollow receiving and delivery parts
or members having perforated walls, the
receiving member being provided with
means for directing the fluid outwardly
through the perforations, and a flexible
sheath or sleeve inclosing the parts or mem-
bers and adapted to close the perforations
therein.

994,168

2. A pressure regulator having in combi-
nation a hollow receiving part or member
having perforated walls, a delivery part or
member having perforated walls and pro-
vided with a transverse perforated dia-
phragm and a flexible sheath or sleeve in-
closing the parts or members and adapted to
close the perforations therein.

3. A pressure regulator having in combi-
nation a hollow receiving part or member
having perforated walls, a delivery part or
member provided with a conically shaped
diaphragm, the walls of the part or member
and the diaphragm being perforated, and a
flexible sheath or sleeve Inclosing the parts
or members and adapted to close the per-
forations therein.

4. A pressure regulator having in combi-
nation hollow recerving and delivery parts
or members having perforated walls a re-
silient sheath or sleeve inclosing said parts
or members the portion of the sleeve in-
closing one of the parts having approxi-
mately uniform resilience and the portion
inclosing the other part having a progres-
sively greater resilience toward its outer end
and means for limiting the expansion of the
more resilient portions of the sleeve.

5. A pressure regulator having in combi-
nation a shell or casing having inlet and
discharge nozzles, hollow receiving and de-
livery parts or members having perforated
walls arranged in said shell a resilient
sheath or sleeve inclosing said parts or mem-
bers and forming with the shell an annular
chamber connected to the inlet of the shell
a valve controlling the flow of the fluid to
said chamber, a cylinder provided with a
piston connected to said valve means for
normally holding the piston and valve in po-
sition to close the connection to the annular
chamber and a connection from the eylinder
to the discharge nozzle.

6. A pressure regulator having in combi-
nation a shell or casing provided with inlet
and discharge nozzles; hollow receiving and
delivery parts or members having perforated
walls a resilient sleeve or sheath inclosing
said parts or members and engaging shoul-
ders thereon, a brace inclosing the sleeve and
interposed between shoulders thereon said
brace having its inner wall outwardly in-
clined toward the discharge end of the regu-
lator.

In testimony whereof, I have hereunto set

my hand.
CARL G. XOPPITZ.
Witnesses:
G. G. Trrvr,
Tnos. J. ELBEL.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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