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Specification of Letters Patent. © Patented Jungﬁ, 1911.

Application filed July 23, 1909. Serial No. 509,145.

To-¢ll whom 7 may concern:

Be it known that I, Carr (. Koprirz, re-
siding 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 Fluid - Pressure Regulators, of
which improvements the following 1s a
specification. |
" The invention described herein relates to
certain improvements in means for establish-
ing and automatically maintaining any de-
sired difference of pressure between a fluid
pressure supply and the delivery line.

The invention is hereinafter more fully
described and claimed.

In the accompanying drawings forming
a part of this specification Figure 1 1s a
sectional elevation of my improved regula-
tor: Fig. 2 is a sectional elevation of the
resilient sleeve; Fig. 3 is a sectional view
on a plane indicated by the line III—I1I
Fig. 1; Fig. 4 is a transverse section of the
delivery cone on a plane indicated by the
line IV—IV Fig. 1; and Fig. 5 is a sectional
%eta_il on a plane indicated by the line V—V
g, 3.

In the practice of my invention the exter-

nal cylinder or case 1 1s preferably made
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with its side and one end integral with each
other as shown, the end being provided with
a nozzle 2, to which the delivery line, as
hose, can be attached. The opposite end of
the cylinder is closed by a removable cap

3, provided with a nozzle 4 and with suitable

means whereby the cylinder may be attached
to the supply line. Within this cylinder
or case is placed the regulating means con-
sisting of two hollow parts or members 5
and 6, preferably cone-shaped and having
the inner ends closed while the outer ends
are open and in line respectively with- the

- discharge and inlet nozzles 4 and 2 respec-

- tively.

45
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These parts or members are 1n-
closed in a flexible and preferably resilient
sheath 7, their closed ends being 1n contact
or adjacent to each other as shown. The
parts or members are inserted into oppesite
ends of the sheath, which is provided at 1ts
ends with internal shoulders 8 adapted to
engage corresponding shoulders 9 en the
parts or members so that the latter are held
together by the sheath and serve as an in-
ternal brace to hold the sheath extended.

55 The sheath is provided adjacent to its ends

| ering perforations
ing a passage way from one part. to the

| end. This function may
1l many ways, as _
of the sheath fitting around the part 6 1s

ing rigidity
“with the inner row of
part 6. When the sheath 1s made of rubber

with external shoulders 10 and 11, and an
external brace in the form of a longitudi-
nally sectional shell 12 is interposed between
the shoulders 10 and 11. When the sheath
is placed in the cylinder, one end of the
former will bear against the closed end of
the latter and the cap 3 will bear against the
opposite end of the sheath. By the conjoint
action of the parts or members 5 and 6, the
bracing shell 12 and the ends of the cylin-
der 1, the ends of the sheath are securely
anchored, but the portions of the sheath 1n-
termediate of such amchored portions are
free to move as hereinatter described. '
The parts or members 5 and 6 and the
sheath are so constructed that the latter will

faces of the parts or members 5 and 6 clos-
ing the perforations through the walls of
the latter. The perforations are arranged 1in
peripheral rows along the parts or mems-
bers, the perforations 13 in the receiving
part 5 and a portion as 14 ef those in the

outlet part 6 are inclined in the direction of

flow of the fluid, while the perforations 15
adjacent to the inner end of the
member 6 are preferably so formed 1n planes
approximately at right angles teo the axis
of the part or member, as te impart a swirl-
ing movement to the fluid as it enters that
part or member as shewn in Fig. 4. 'The

purpose of this construction will be herein-

after described. The sheath is made of some
flexible impervious material, and 1s prefer-
ably resilient, and as before stated 1s so pro-
portioned as to hug the parts or members
tightly. When fluid under pressure enters
the part 5 and passes through the perfo-
rations therein, the sheath will be farced
ontwardly from the parts 5 and 6, uncov-
in both parts, and form-

other. It'is preferred that the perforations
in the part or member 6 should be uncovered

progressively from the inmer to the outer
be accomplished

for example the portion
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normally fit closely against the outer sur- -
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part or
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constructed to have a progressively 1ncreas-

from a point or plane in line
perforations in the

or other suitable resilient material asis pre-
ferred, the portion of its wall between the
lines a—b Fig. 2 is made of a sufliciently
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11v



10

15

- 20

30

a2

‘bear most tightly

‘the 3

small lntermll diameter, that when the part
G is forced into the sheath, the latter will
and Wlth less resilience
against the perforations at the outer end of
stich art or member. In such a construec-
tion. the rows of: perforations at the inner
end will be uncovered first and then the
other rows progressively as the pressure n-
creases. -

When the pressure is low so that only

the first two, three or four rows of pertfora-

tions in. the part 6 are uncovered, thc flow
of fluid into the part or member 6 will be
less than the delivery capacity of its dis-
charge outlet, and if the perforations in
these rows were inclined as the other perfo-
rations, to direct the fluid in the divection

of the desired flow, the stream would not fill

the part 6 or its outlet and would be i Irregu-
lar. In order to overcome this objection,
yerforations 15 are formed at an angle
s (lcc;(nberl so as to impart a swirl to the
{flid.

low stream produced thereby, radial bnﬂle

plates 16 are arranged in the noz,zlc 2, as

shown in Figs, 1 and 3.

As will be readily understood the flow of
water will be proportional te the number of
perforations in the parts or members un-
covered by the outward movement of the

- sheath, and that by varying the pressure of
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the sheath on the parts or members 5 and 6
any desired difference of pressure. between
the supply and outlet may l::;e obtained.

course this regulation may be obtained by
varying the resilience of the sheath, but it is
preferred to effect the regulation b y vary-
ing the pressure of a fluid employed for
holdmg the sheath i1n contact with thﬂ SUr-
faces of the parts.or members 5 and 6. To

~this end the annular space between the

45

this annular space 1s
‘mechanism being controlled by the pressure
— of fluid on the dlscharfre su:le of the regn-
020 lator.
for, this.regulation. A closed receptﬂ.cle 17

sheath and the cylinder is connected to the
high pressure or supply side “of the regu-
lll{}]ﬁ’ and an outlet port- from such space is

prov1ded By means of a suitable valve

mechanism, the ﬂow of fllud to and from
regulated, said wvalve

The ccnstructlon shown 1s desmable

“having, resilient walls is arranged In a recess

60

‘in the head at the discharge end of the cyl-
0D

inder and is connected by a port 18 to the
discharge or outlet nozzle 2. As the pres-

sure in the outlet increases the receptacle |
will be enlarged shifting a lever 19 held |

against the receptacle by a spring 20. A
shown the tension of this spring can be regii-

Jated by shifting a movable abutment 21 ar-

ranged between the spring and the wall of
the recess. in which the parts are arranged.
The abutment is provided with a handle 2%
pr0]ect1ng through a covering plate 28.

° The lever 19 1s connected to a valve 24 mov-

To break up. this swirl and the hol-

OF |

P
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able in a suitable chamber 25. As shown
in Ifigs..1 and 3 a passage 26 is formed in
the wall of the cylmdel connecting the sup-

ply side of the regulator with the chamber

25, from which extends an outlet assage 27.
A passage 28 in the wall of the cy mder con-
nects the chamber 25 with a groove 1 the
shell 12 and ports 29 connect the groove

with the annular space around the sheath.

The valve 24 is so constructed that wheii
shifted by an enlargement of the receptacle
17, the passage 28 to the annular space will
be connected to the passage 26 permitting
fluid to enter the annular space and force
the sheath against the parts or members and
cover some of the perforations. When pres-
sure 1n the outlet drops the receptacle 17
will partially collapse permitting the spring
to shlft the lever and valve and thereby
connect the passage 28 with the outlet 27
permitting of an escape of fluid from the an-
nular space’and a consequent outward move-
ment of the sheath uncovering more perfo-

rations.

I claim herein.as my invention:
1. A pressure regulator having in combi-

nation hollow receiving and deliv ery parts

or members, having pelfma’rcd walls, and
COmMmon means formed of flexible material
covering the perforations in said parts or
members and forming a portion of the pas-
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sage tor the flow of fluid from the receiving -

to the delivering member, and adapted when
shifted by pressure of the fluid to permit the
latter to flow mto the delwery part or
member.

2. A pressure regulator having in combi-

nation hollow’ receiving and delwerv parts
or members, having perfomtc(l walls, and
commnion means formed of flexible material
covering the perforations in said parts or
members and adapted when shifted by pres-
sure of the fluid to permit the latter to ﬂcw

| 1Into the delivery part or member, and means

operative on such cover and cen‘rrolled by

pressure in the delivery part or member for

holding the cover in closed position.

3. A pressure regulator having in combi-

nation hcllow cvlmdmcal parts or members

having perforated walls the perforations
bemn' so formed that the flmid is not dis-

clmrwed directly from one member into the

other and a sheath formed of flexible mate-
rial inclosing -said parts or members and
adapted to close the perforations.

4. A pressure regulator having in combi-
nation hollow cylindrical parts or members
having perfcra,ted walls and a sheath
formed of, flexible material inclosing said

‘parts or members and adapted to close the

perforations, and means controlled by pres-
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sure in the delivery part or member for

controlling the movement of the sheath rela-
tive to the parts or members.
o, In a pressure regulator, the combma-

130
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tion of hollow cylindrical parts or
having perforated walis and a
sheath inclosing the parts or members, the
portion of the sheath inclosing the delivery

part having a progressively greater rigidity

toward its outer end.

6. In a pressure re
tion of a cylinder having receiving and de-
livery nozzles, hollow. parts or members op-
positely arranged in the cylinder and hav-
ing perforations through their side walls, a
sheath formed of resilient material inclos-
ing the parts or members and normally clos:
ing the perforations in the parts or members.

7. In a pressure regulator, the combina-

tion of a cylinder having recerving and di1s
chargee nozzles, hollow conical parts or mem-
bers oppositely arranged in the cylinder and
having perforations through their side
walls, a sheath inclosing the parts or mem-
bers and so arranged within the cylinder as
to- provide an annular chamber, means con-
necting said chamber with the supply side
of the regulator,
chamber and a valve operative by pressure
on the delivery side of the regulator for con-
trolling the flow of fluid to and from the
chamber. '

8. In a pressure regulator the combination
of a cylinder having receivin and discharge
nozzles, hollow parts %)e | )
arranged in the cylinder and having
side walls perforated, the perforations ad-
jacent to the inner end of the receiving part
+r member being formed at an angle to the
radii of the parts or members so as to im-

part a swirl to the fluid within said part, a

flexible sheath inclosing the conical parts or
members, and baffle plates arranged to de-

stroy the swirl of the fluid as it passes from

the regulator.
9. In a pressure regulator, the combina-

tion of a shell having receiving and dis-
charge nozzles, ,
positely arranged in the shell and having
their side walls perforated, a flexible sheath
inclosing the parts or members and means

for insuring a solid stream of water through |

members ,
resilrent |

]ator, the. combina-

an outlet port from the

‘my hand.
hollow parts or members op- |

the discharge nozzle when the flow is less

than the full capacity of the nozzle.

10. In a pressure regulator,
tion of a shell having receiving and dis-
charge nozzles, hollow parts or members Op-
positely arranged in the shell and having
their side walls perforated, a resilient sheath
inclosing the parts or members, the portion

of the sheath inclosing the delivery part or

member having a progressively greater
rigidity toward 1ts outer end and means for
insuring a solid stream of water. through
the discharge nozzle when the flow 1s less
than the full capacity of the nozzle. -

11. A pressure regulator having in combi-
nation two cup-shaped oppositely arranged
parts or members each having perforated

the combina-
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side walls, a sleeve or sheath formed of ex-

pansible material inclosing sald parts or
members and engaging the members outside
of the perforated portions, and means for
holding the sleeve or sheath in engagement
with the parts or members.

19. A pressure regulator having in combi-
nation two cup-shaped oppositely arranged
parts or members provided with external
and internal shoulders, a sleeve or sheath
formed of expansible material- inclosing the

70

79

parts or members and engaging the shoul-

ders on the parts or members and a brace
engaging the external shoulders on the
<heath and holding the latter in engagement
with the parts or members. '

13. A pressure regulator having in combi-
nation two cup-shaped oppositely arranged
parts or members having perforated side
walls, a sleeve or sheath formed of expan-
sible material inclosing and engaging said
parts or members, whereby said parts and
<heath are held the one by the other in op-

erative relation.

In testimony whereof, I have hereunto set

CARL G. KOPPITZ

- Witnesses: |
Arvice A. TriLy,
" CHARLES DARNETT.
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