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UNITED STATES PATENT OFFICE.

TUSTUS N. COCRBIN, OF FRUITA, COLORATDO.

ATR-RELIEF VALVE FOR

1.166,439.

Ty oll whom it may concern P
Be it known that 1, Justus N.
citizen of the United States,

Colorado, have invented a new
Air-Relief Valve for Water-Mains i
like: and I do hereby declare the following

to be a full, clear, and exact description of

the invention, such as will enable others
Jkilled in the art to which 1t appertains to
make and use the same.
‘This invention relates to a new. and use-
ful automatic air relief

Like. -
1t has been
supply, such as a spring at an elevation or
0,500 feet for a great
elevation of substantially
ing numerous depressions, &
trouble has been experienced,
the highest elevated bend of

1,500 feet, pass-

in the top of
the pipe line

 or main, which is now in use, and which

30

40

o= trouble is due to the manner in which the

air in the tops of the highest elevated bends

acts. It has also Leen found that valves -

with the ordinary float 1ifts will pound and

often seat with alr pressure, and moreover,

the pressure at many points along the main
varies every few minutes, and a great many

times the clatter of the air valve can be
heard for a great distance, and the

water main line. o
‘Therefore, this invention alms to over-
come or obviate the above disadvantages, bv

providing an improved air redef, which will

not only control the air in the system, but
will permit the valve

L

at the same time relieve the clatter and

 pounding. T o
" Tn practical fields the details of construe--
tion may mnecessitate alterations, Afalling
within the scope of what is claimed.

The invention comprises further features

and combination of parts, as hereinatter set

50

forth, shown in the drawings and claimed.
In the drawings: Figure 1 is a vertical

- b e

sectional view through the improved air

Spe_ciﬁcation of Lettérs Patent.

CoRrBIN, &
residing at
Fruita, in the county of Mesa and State of
and useful
and the

valve adapted for
use in connection with water mains and the

ound that by gravity sys-
a source of

distance to ancther

a oreat deal ol

der 5, and also owing

pound-
ing of the valve causes heavy strain on the ,

o - and is movable, owing to th
~ the inner cylinder 6. It 1s to b
" the extension cylinder 12 has an air chambei
~ 14 above the cylinder piston 13, and formed
i the wall of the extension cylinder 12 im-
mediately adjacent the upper end-of the cyl-

to properly seat, and wcent . .
13, that is, when the cylinder 6

WATER-MAINS AND THE LIKE.

Patented Jan. 4,1916.

Application filed April 8, 1915, Serial No.20,002.

relief valve constructed in accordance with

the invention, - Fig. 2. 1s a Cross sectional
view on line 2—2 of Ifig. 1.
enlarged detail view of

movable cylinder showing spiral grooves
thereon. Fig. 4 is a plan view. Fig. 5 1s a
vertical sectional view showing a modified
form. TFig. 6 is a vertical sectional view

‘showing another modified form. Fig. T 1s
a detail view of one of the inner vertically
movable cylinders with a spiral-groove on.

‘ts exterior as shown in Figs. 5 and 6.

Fig. 3 18 an
the inner vertically

55

60

" Referring more especially to the draw-

having a threaded opening 2 in its wall, In

which is threaded the threaded extension 3

of the cylinder 4 of the air relief valve.

“ings, 1 designates a portion of a water main

65

Sueh air relief valves may bo-located at dif-

ferent points where necessary throughout
the main. On the interior of the casing or
cylinder 4 adjacent its bottom 1s a
5, on which the inner
inder 6 normally rests, that
water or other fluid rises in the chamber 7,

below the cylinder 6, and which chamber 7

»

‘s formed owing to the provision of a shoul-

cylinder 6 being conical. ~The cylinder 4 has
its upper outer circumierence threaded as

-~ <hown at 8, with which the threads 9 of the
flange 10 of the closure or top 11 engage. .
The top or closure 11 is provided with an ex-

' which the cylinder

tension cylinder 12, mnto

70

| _ shoulder.
vertically movable cyl-

is, before the
79

to the bottom of the o

30

piston 18 shown in Figs. 1, 2 and 3 telescopes

the rise and fall of

inder piston

is resting on the shoulder o, is an aperture
15, which constitutes ‘means to drain off any
qccumulation of fluid that might acciden-
" tally get over the ‘cylinder piston’ into the
gir chamber 14. However,

is- closed

mitting the piston to

iiiiii

be noted that =~ =

90

99

How this aperture 15
‘mmediately after the piston 13 .-
‘moves upwardly, and alds materially 1n per='

| attain a good start, be-

cause it draing off the fluid that mi; ht get:‘*'l_OQ' '
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gradual escape of the

above the piston and allows an escape of air
for an instant or so. DBut just so soon as the

piston closes the aperture 15 the quick start-
g of the piston 13 in its upward movement

1s retarded to a gradual movement, owing to
compressing the air in the chamber 14.
Connected to the upper end of the extension
cylinder 12 is an adjustable air escape valve
16, which may be adjusted so as to permit a
compressed air in the
chamber 14.  This gradual escaping of air
through the valve 16 relieves pressure in the
chamber 14, so as to prevent or chviate too
rapid rising of the cylinder piston 13. Ix-
tending downwardly from the under face of
the top or closure 11 is an annular flange 17,
the lower edge of which constitutes g valve
seat 18, which is contacted with by the valve

- surface 19 of the rib 20 (which is annular in

20

290

510

- relief valve shown in Figs. 5

40

~the cevlinder 8.

50

55

60

ber 7, and floats the inner _
clently to cause the valve seat surface 19 to

plan view) carried by the upper wall 21 of
the 1nner cylinder 6. This upper wall or
top 21 is threaded at 22 into the cylinder 6,
which cylinder 6 upon its exterior ;s pro-
vided with spiral grooves 23, which permit
the air from the chamber 7 to pass above the
cylinder 6, and through the chamber 24, and
subsequently through the apertures 25 to the
atmosphere. By the provision of the annu.
lar flange 17, the chamber 24 is not only
formed. but also a chamber 27.

In Figs. 5 and 6 the actions of the mMoving
parts are practically the same as those in the
other figures. but the construction of the a1r
and 6 1s slightly
modified. For instance in Fig. 5 the valve
seat 18 contacts directly with the upper sur-
tace of the top or wall 21 of the inner cylin-
der 6, and the piston 18 is not integral with
the top or upper wall 21 of the cvlinder 6,

but 1s carried by a yod 13% which in turn is

connected to the top 21. In Fig. 6 the struc-
ture only differs frem that shown in Ifig. b,
in that the upner portion of the cvlindrical
wall of the cylinder 4 is bulged outwardly,
to form a larger chamber 27. and further-
more the piston 13¢ is integral at 13¢ with a
connecting rod or bar or the like 138, which
in turn is connected to the top or head 21 of

When air enters the chamber 7 from the

main pipe line, it passes upwardly through

the grooves 23 into the chamber 24, and to the
atmosphere through the apertures 25. The

-pitch and sides of the grooves depend largely

on the density of the fluid passing through
the pipe line, for this improved air relief
valve may be used in connection with means,
which conduct petroleum and its products,
as well as water and the like. Subsequently
to the air having passed throngh the grooves
and through the chamber
phere, water or other fluid enters thae cham-

cylinder 6 suffi-

“When air

~one end to contact with a seat

24 to the atmos-

1,166,439

close or contact with the valve seat 18, there-
by compressing air in the chamber 2T,

By adjusting the air escape valve 16 to
suit the conditions, the cylinder piston and
cylinder 6 may be regulated in their vertical
movements, and moreover, the valve 16 is
employed to permit a gradual escape of com-
pressed air from the chamber 14. Tt 18 to
be noted that thig gradual escaping of
air through the valve 16 relieves pressure
in the chamber 14, in order %o obviate too
apld rising of the cylinder piston 13.
again accumulates in the chamber
7 the cylinder and its cylinder piston 13
drop partially by their own welght and the
loss of the floating effect of the fluid and
the compressed air in the chamber 97 Very
often a vacuum is formed in the chamber
7 by the rapid movement of the fluid in
the pipe line, thus causing atmospheric pres-
sure to act through the chamber 24, thereby
causing the cylinder 6 and its cylinder pig-
ton 13 to drop.

By the use of this 1mproved air escape
valve, the accumulation of air in the pipe
ine 1s materially relieved, owing to the
use of a combined floating cylinder and pres-
sure piston, having a circular valve sent oTl
on the inner
portion of the cuter casing to form a cham-
ber leading to the atmosphere, and havinge
another closed air chamber at the other endl
of the cylinder, which receives the iloating
and pressure effect of the fluid passing
through the pipe line, and the fluid packing
effect on the piston by entering the spiral
grooves, thereby governing the action or
the activity of the inner cylinder, with the

- varled pressure egutated to prevent pound-

Ing or hammering of the fluid through the
pipe line, owing to the cvlinder piston 13
connected. to the inner cylinder 6, and acting
on air. As the inner cylinder 6 rises the air
in the dash pot or chamber 14 is compressed
0y the cylinder piston 13, and owing to the
apertures or openings 25, in practice, being
of extreme small diameters, the air will
very slowly pass from the chambers 94 and
27, which together with the compression
of air in the dash pot or chamber 14, wil]
prevent hammering or pounding of the valve
surface 19 against the valve seat 18 as the
cvlinder 6 rises, incident to the pressure of
the fluid in the pipe line. The showing of
the sides of the openings 25 is somewhat
exaggerated, for the mere purpose of illus-
tration. By the provision of this improved
device an air chamber is-
alr compressed therein by the action of the
piston acted valve to aid release of valve
when pressure on the same talls sufficient,
or when air is accumulated under the Ccyl-
inder 6 instead of fluid, and also to force

out the fluid into the pipe line, when there

15 provided to receive.
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~cylinder, v the
inder, an air compression chamber in the .
above: the piston, and
| _ the space oft compiunication with ‘the air
below the inner cylinder and the air relief
and air compression ‘chambers. above the

39

40

45

20

~fect on

“is air below the chamber under the piston.
valve or cylinder 6, thus balancing the air

cylinder 6 to fall by its own weight, utiliz-

ing the principle that water will not com-

pressure around the piston and allowing the

press while air will compress. The grooves in
the cylinder 6 filled or partly filled with fluid,
degree as packing to the cylinder’

act 1n a

6 thus utilizing the pressure effect of the

fluid to close the valve seats. by the action
of the fluid on the cylinder 6. The cham-

ber 27 acts to prevent the valve being closed
by -air pressure alone accumulating
the cylinder 6; in other words, the alr pres-
sure 1n the chamber 27 has a balancing ef-

the air accumulated below the cylinder 6.

"The invention having been set forth, what

is claimed as new and useful ig:— -

1. An air relief v

prising an outer casing connected to ‘the
main and having an extension cylinder, an
casing movable vertically 1

inner cylinder

the first casing and provided with:a cyl-

inder piston operable in the extension cyl--
Inder,

said first casing having alr compres-

sion and air relief

cylinder and provided with a downwardly
extending valve ~seat flange, ‘the seat of
which is designed to be closed by the inner.
a chamber below the inner cyl-

extension cylinder _
means of communication between

inner cylinder.

9. An air relief valve for fluid mains coIn-

main and having an exten sion cylinder, an

inner cylinder casing movable vertically in _“-

_ ‘and provided with a cylin-
der piston operable in the extension cylin-
der, said first casing having air compression.

the- first casing

and air relief chambers above the inner ¢yl-
~ inder and provided with

- . oY a downwardly ex-
ten’chng Valve_ hse_a,'t ﬂange, the

is designed to be closed. by
inder, a chamber

der, an air compression chamber in the ex--

' tension cylinder above the piston, and means

55

60

_prising an outer casing: connected to- the

~ inner cylinder casing movable vertically in

of communication between the space below
and the air relief and

the inner cylinder reliel
air compression chambers above the inner
cylinder, said extension cylinder having

means to permit of a partial sudden rise of
. but to drain
off fluid that may arise above the piston 1n-

the inner cylinder and piston,

-

the extension cylinder. -

-

main. and having an extension. cylinder, an

the first casing and provided with a ¢yln-

‘der, a chamber below

under

the cylinder moved valve, against

lve for fluid mains com- -

4, An air relief means

chambers above the inner -

~cylinder into air

~der, and to close co

; a | 1 ym-  inder and the air
prising an outer casing. connected . to  the

cylinder

seat of which -
the inner cyl-
below the inner cylin-

der piston. operable in the extension cylin-
and air relief chambers above the

tending valve seat flange, the seat of which
is designed to be closed by the inner cylin-

k -
. .
‘ . .
. !

65
der, said first casing having air compression’.
inner cyl-.
inder and provided with- a downwardly exX-

70

_ slow the 1nner cylinder, .
an air compression chamber in. the exten-.

sion cylinder above the piston, and means

of communication between the space below

the inner cylinder and the air relief and

air compression chambers above the 1nner

cylinder, said extension cylinder having

means.to permit of a partial sudden rise of.

piston, but to drain
above the piston 1n

the inner cylinder and
off fluid that may arise

tial sudden rise thereof.

comprising an

provided with an

and dividing the upper portion of the outer

chambers, the air- relief chamber having

communication with the atmosphere,-an 1n-

relief and-air compression

79

8(
~ the extension cylinder, and an adjustable
device carried by the extension cylinder to
permit of a gradual rise of the piston and
the inner cylinder subsequently to the par--
for fluid malns
outer cylinder connected to .
‘he main and having an extension cylinder .
air compression chamber,

- the outer cylinder having an inner annular:
extension wall provided with a valve seat

ner valve cylinder having a valve seat to~

cobperate with the first valve seat to cut

h relief cyl-
inder and a chamber below the valve '

mmunication between

cylinder having a piston. operable in the

‘chamber of the extension cylinder, the outer
_ having an air chamber below the
- valve cylinder in communication with the
fluid main, said valve eylinder having ex-
terior grooves forming comimunications with
{he air chamber below the valve cylinder
when the valve:
cylinder is In 1its downward position, said -
orooves forming continuous communication

and the air relief chamber

-

cylin-

100
the compression c_hal_'nberf' of the 0uter..cy1-~ |
relief chamber, sald valve

105

110

between - the air chamber below the valve
cylinder and the air ‘compression - chamber

of ‘the outer cylinder regardless whether the
valve cylinder

the fluid in sald grooves causing a fluid

packing.

, 115
is up or down, the rising of-

5. An air relief means for fluid mains -

comprising an outer cylinder connected to

120

the main and having-an extension cylinder

p:t'.(jvided with a-n_._ai_r~compressi0-n.. chamber,
€ | B - the outer cylinder having an inner annular
3. An alr I'e_ll_ f VEL]_.VE'}_ fOI' ﬂuld mains com- -

extension wall provided with a valve seat

and dividing the upper.p ortion of the-outer .
cvlinder into air relief and air compression.
chambers, the air relief chamber having-

125

. communication with the atmosphere, an in-.
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40

45
‘tension cylinder, the outer cylinder having

80

5D

60

- may arise above the

ber below

ner valve cylinder having a valve seat to

cooperate with the first valve seat to cut off
communication with |
and a chamber below the valve cylinder, and

to close communication between the com- |
pression chamber of the outer cylinder and:

the air relief chamber, said valve cylinder
having a piston operable in the chamber of
the extension cylinder, the outer cylinder

having an air chamber below the valve cyl-
inder in communication with the fluid main,
sald valve cylinder having exterior OTO0VeS

forming communications with the air cham.

ber below the valve cylinder and the air
relief chamber when the valve cylinder is
1n 1ts downward position, said grooves form-
Ing continuous communication between the
alr chamber below the valve cylinder and
the air compression chamber of the cuter
cylinder regardless whether the valve cylin-
der 1s up or down, the rising of the fluid in
seld grooves causing a fluid packing, said
extension cylinder having means to permit
of a partial sudden rise of the valve cylin-
der and piston, and to drain off fluid that

cylinder. | o
6. An air relief means Tor fluid mains

comprising an outer cylinder connected to

the main and having an extension cylinder

provided with an air compression chamber,
the outer cylinder having an inner annular
extension wall provided with a valve seat
and dividing the upper portion of the outer
cylinder into air relief and air compression
chambers, the air relief chamber having

communication with the atmosphere, an in-

ner valve cylinder having a valve seat to co.

operate with the first valve seat to cut off

communication with the air relief cvlinder

and a chamber below the valve cvlinder, and
to close communication between the compres-

sion chamber of the outer cylinder and the air
relief chamber, said valve cylinder having a
piston operable in the chamber of the ex-

an air chamber below the valve cylinder in
communication with the fluid main, said
valve cylinder having exterior grooves
forming communications with the air cham-
the valve: cylinder and the air
relief chamber when the valve cylinder is
1n its downward position, said grooves form-
Ing continuous communication between the
alr chamber below the valve cylinder and

~the air compression chamber of the outer
the valve evlin-

cylinder regardless whether
der is up or down, the rising of the fluid in
sald grooves causing a fluid packing, said
extension cylinder having means to permit
of a partial sudden rise of the valve cylinder
and piston, and to drain off fluid that mav
arise above the piston in the extension cylin-

der, and an adjustable device carried by the

the air relief cylinder

piston in the extension

relief chamber

1,166,430

extension cylinder to permit of g gradual
rise of the piston and valve cylinder subse-
quently to the partial sudden rise thereot.
(. An air relief valve for fluid mains,
comprising an outer cylinder having an ex-
tension eylinder provided with an air cham.
ber, the outer cylinder having an air cham-
ber adjacent its lower portion and provided
with air relief and air compression cham-

bers intermediate the chamber of the exten-
ston cylinder and the lower air chamber, and

means operable in the outer cylinder and
the extension cylinder and provided with
valve parts with the outer cylinder and co-
operating with the plurality of chambers for
controlling the air and preventing pounding
or hammering of the fluid in the main, said
means having means of communication be-
tween the chambers above and the chamber
below said first means, said air relief cham-

ber having communication with the atmos-

phere. -. _

8. An air relief valve for fAuid mains,
comprising an outer cylinder having an ex-
tension cylinder provided with an air cham-
ber, the outer eylinder having an air cham-
ber adjacent its lower portion and provided
with air relief and air compression cham-
bers intermediate the chamber of the exten-
sion cylinder and the lower air chamber,
and means operable in the outer cylinder
and the extension cylinder and provided
with valve parts with the outer cylinder and
cooperating with the plurality of chambers
for controlling the air and preventing
pounding or hammering of the fluid in the
main, said means having means of commu-
nication between the chambers above and
the chamber below said first means, said air
having communication with
the atmosphere, said extension cylinder hav-
Ing means not only to permit of a partial
sudden rise of the first means, but to drain
off fluid that may arise in the extension cyl-
inder. B .

9. An air relief valve for fluid mains,
comprising an outer cylinder having an ex-

~tension cylinder provided with an air cham-

ber, the outer cylinder having an air cham-
ber adjacent its lower portion and provided
with air relief and air compression chambers
intermediate the chamber of the extension
cylinder and the lower ajr chamber, and
means operable in the outer cylinder and
the extension cylinder and provided with
valve parts with the outer cylinder and co-
operating with the plurality of chambers
for controlling the air and preventing
pounding or hammering of the fluid in the
main, said means having means of commu-
nication between the chambers above and
the chamber below said first means, said air
relief chamber having communication with
the atmosphere, said extension cylinder hav-
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" ing means not only to permit of a partial In testimony whereof 1 have signed my
sudden rise of the first means, but to drain - name to this specification in the presence of
" off fluid that may arise In the extension cyl- two subscribing witnesses. e
“inder, and an adjustable device carried by JUSTUS N. CORBIN.
the extension cylinder'to-permit-of a grad- Witnesses: . P
- ual rise of said first means subsequently to. ~ W. A. MERRIELL, - .
 the partial sudden rise thereof. -~  Cmarues H. Barxes.

' deies of this patent may be obtained'_for five cents'each," by“_addre_ssing'th'e' « Commissioner of Patents, .

 Washington, D. C.”
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