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 CIHAUNCEY N. DUTTON, OF NEW YORK, N. Y.

'FLUID-ACTUATED VALVE.

SPECIFICATION formmg part of Letters Patent No 609 ,089, dated August 16 1898.
| Apnlma.tmn ﬁled Novemher 13 1897 SBI’lEb] Nn 658,439. g (No model)

o aZZ whom it may concern - o
Be it known that I, CHAUNCEY N. DUTTO“J
of the city, county, a,nd State of New Yor k

which improvement the f{)llowmn‘ 1S a Speci-

fication.
The object of my mventlon is to provide a
ective, and inexpensive automatic:

valvular mechanism by the employment of

which an alternating or intermittent supply

of fluid to a point of utilization 01 dlseharge
may be desirably effected.

The improvement elmmed is heremafter
fully set forth.

In the accompanying drawmcr.g I‘wure 1 18

~alongitudinal central section throu n‘h avalvu-

20

- trating the apphcatlon of the mechanism in
- conneeblon with an air-compressor;
transverse section through the eompressmﬂ*-?

25

lar meehamsm illustrating an a,ppllcatlon of
my invention; FIU‘ 2, & snmlar view of the
same, Showmﬂ' a modlﬁeatmn in detail of its
connectlons I‘10 3, & Similar section illus-

Fig. 4, a

ehambel of Fig. 3, showmw the valve-casing

in end elevatmn I‘1fr 5, atra,nsverse seetwn: |
through the valve -casing at the line o = of

 Fig. 3 Fig. 5% a centml section through the

30

33

~ is emnlarged or provided with lonmtudma,l;
grooves and is closed by a smtable cap con-|

40

50

an-supply chambel, and Fig. 6 a transverse

section through the Valve -casing at the line

y y of Fig. 3.
In the practice of my mventlon I prowde

'a; casing or chamber 24, having an open ex-
haust-pmt 41 at one. end a b01e adjacent

thereto and connecting wn‘h a larger bore,
and a chamber 87 at its opposite end which

nected with a passage 47, said passage being

controlled by a check- V&lve uLS held to its seat

by a spring 49.
Fluid is supphed by a passa,ﬂe or tube 35

to a central supply-port 36 and delivered to

and exhausted from delivery-ports 29 and 30,

located at opposite sides of the supply-pmt-
- 36.

The passage 47 communicates also with

one or the other of the delivery-ports—as, for
example, with the adjacent one 30.

- Adifferential plston~valve 23 is fitted in the
valve-casing and-is operated therein auto-
1]1’1,131(3&11} by the fluid. This valve 23 has a

[

have Iinvented a certain new and useful Im- |
provement in Fluid - Actuated Valves, of

;

-'

small end plston 31, fitting and working in
| the sma,ller bore of the Va,lve -casing, a LELI ger

piston 33 on the 0pp081te end, and an mter-_

,medlate piston 34, which is shown in the draw-

ings as adjacent 130 the piston 33 and sepa-

| rated therefrom by a space about equal to the
| -width of the port 30. The body of the valve
23 is hollow and is open at one end, g0 as to
j.eommumcate freely with the exhaust-pm t41.

Ports 32 are formed in the body of the valve
‘between the intermediate piston 34 and one

of the end pistons—for example, the piston

| 86—and one end of the valve is closed, ex-

cept as to a small port 38, the area of whlch
can be regulated by an adjacent conical-
ended screw 39, so as to control and regulate
the speed at Wthh luid can be ezhausted
through the port 38 out of the enlarged cham-

‘ber or bore 37 of the valve-casing between

the dif]

‘erential valve and the check-valve 48

after the same is seated. The faces of the
pistons 31, 33, and 34 are slightly wider than
‘the delwery ports 29 and 30, and elastic cush=

1ons 42 and 43 are fixed on the ends of the
valve to reduce shock.
- While the preferred cons_.ructlon is that

__shown in the drawings, it will be obvious to
{ those skilled in the “art that

wall of the enlar ﬂ'ed ehamber 37 of the valve-

| casing and also that the intermediate piston
34 could be located in the smaller bore of the

valve-casing with the ports 82 between it
and the outer small piston. Further, the

| outer end of the valve 23 might have a cov-
ering provided with the restu(,ted port 38
and adjusting-screw 39, either or all of these

changes being plactlcable without variation

.of the operative principle of thedevice as an

automatic fluid-actuated valve. Theymight,

{ however, effect a change in the peuod of 1ts

stroke, makmﬂ* it qmcker or slower in‘action,

as des.tred

The valve. 20 s moved in one dueetlon-—-

5 the restricted
‘passage 38 could, if desued be formed in a
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that 1s to say, to the right—by fluid admitted
to the casing 24 between the plstous 31 and -

34 through the supply-port 36: " The pressure

1 of the flaid upon the unbalanced area of the

‘piston 34 moves the valve to the: right, the
motion being at first compar &twely sl(mr be-

cause of the small d1ﬂerence in areas of the

I0Q




10

I5

20

30

35

40

45

pistons 31 and 34 and also because of a re-
stricted discharge of fluid from behind the
piston 33.

- The movement of the valve in the opposite
direction—that is, to the left—is effected by
a portion of the fluid from one of the delivery
ports or passages, (as shown, the port 30,)
which enters the valve-casing 24 through the
port or passage 47, which, as before stated, is

controlled by a check-valve 48, normally

closed by a spring 49.
In order to regulate the speed at which fluid

is admitted to the right-hand side of the valve,

as is desirable in one of its applications here-
inafter deseribed, the area of opening of the

port 47 to the valve-chamber may, if desired,

be made variable by means of a 1en'u1at1nc-*
device, which in this instance, as shown in
Figs. 3 and 6, consists of a 1*i11g 50, having an
opening on its side adjacent to the port 47
and which is angularly adjustable to increase
or-decrease the delivery area of the port 47 by
a worm 51, rotatable in a bearing in the valve-
chamber 24 above the ring 50 and engaging a
worm-gear 52, cut on the periphery of said
ring to romte it, and thereby 1efrula,te the
opening of the port 47.

Fig. 1 shows a construction in which the
delivery may be either downward or sidewise,

and therefore the delivery from the port or

passage 30 when an inelastic fluid is employed
cannot exert back pressure on the valve to

completelyreverseit afterthe valve hasclosed

sald port unless there be an upward continu-
ation of the connecting port or passage 47.

This port is therefore provided with an up-

ward extension 47* and, if desired, with an

air-chamber 21, so that when the valve is at

the right-hand side of the valve-chamber and
delivering through the port or passage 50 fluid.
will pass therefrom through the passages 47

and 47* into the air-chamber at the fame time

that 1t 1s passing into the right-hand end of
the valve-chamber through the opening con-
trolled by the check-valve 48.
of the fluid in the passages 47 47 will at this
time create a head or compress airin the air-

- chamber, so that after the valve has moved

50

55
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far enou gh to ecover the port or passage 30 the
head or air-pressure in the upward extension-
pipe 47* or in the air-chamber 21 will cause
fluid to pass into the adjacent end of the
valve - chamber through the opening con-
trolled by the check- valve 43 and exert suifi-
¢lent power to move the valve 23 to the left-
hand limit of its traverse, so as to exhaust
the fluid which has actuated it through the

right - hand port 30 and delivering fluid

through the left-hand port 29. Backfiow of
finid from the upward extension 47" to the
port 30 is prevented by a check-valve 47°.
The valve shown 1n FKig. 2 is adapted for
operation below the level at which ligquid is
delivered by the upwardly-extending ports 29
and 30, and therefore liquid from the right-

hand port 30 can pass downwardly through.

the direct passage 47 after the port 30 has

The pressure
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| been closed by the valve and exert its pres-

sure. upon the larger right-hand end of the
valve.

‘The preliminary movement of the valve 25
to the right is, as before stated, made com-
paratively slow, as the waste or back fluid
which has effected its previous stroke to the
left can only escape through a restricted port
33 in the right-hand piston 35 of the valve,
the transverse area of which port may be
varied by an adjusting-screw 359, having a
conical end. The speed at which the valve
travels to the right may thus be properly reg-
ulated in accordance with the requirements
of specialservicein which it may be employed.

When the valve has been moved suifi-
ciently far to the right to close both the ports
29 and 30, its right-hand piston 53 passes
into an enlarged bore 37 in the valve-cham-
ber, and the waste or back
hand side escapes fleely around the plston
33 and through a series of ports 32 in the
tubular body of the valve to the discharge-
port 41.
its right-hand stroke.

It will be seen that the small port 38 and
regulating-serew 39 are not necessarily lo-
cated in the valve, as their function would
be similarly pelfm med if the port is made
to lead through the wall of the enlarged bore
37 of the Valve-chambel from Whl(}h 1t dis-
charges fluid.

I‘ws 3 to 6,inclusive, illustrate the valve
meeha,msm above descrlbed applied in an
air-compressor actuated by the impact of

falling water, for the purpose ot effecting an

mtermlbtent suPply of water thereto.
Inasmuch as the specific novel features of
such application do not form part of my
present invention and are, moreover, fully
set forth in a separate application filed by
me July 27, 1896, Serial No. 600,651, the same
need not be herein described ‘further than
will suffice to exemplify an instance of the
utilization of my invention in an apparatus
adapted for the performance of a specified
duty or work. To this end Figs. 3 to 6, in-

clusive, show the delivery ports or passages

29 and 30 as leading to opposite sides of the
central head 27 of a hollow or tubular piston
22, which as it performs the funections of
opening and closing supply-ports 23 has been
termed 1n my application, Serial No. 600,651,
aforesaid a ‘“main valve.” The piston 22 1s
provided with end heads 25 and 26 of smaller
diameter than its central head 27 and is fitted
to reciprocate in a chamber which is shown
as cast integral with the valve-chamber 24
and which communicates at one end with a
water-supply pipe 8 and at the other end

head 25, with acompressing-chamber 1.

ports 28are formed in the larger end of a coni-
caldeflector40,formed on the end of the casing
next the compressing-chamber 1 and project-
ing axially into the latter, So that water shall
| be delivered thereto in an annular body.

70

75

3o

Auid on its right-
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The valve then rapidly completes -
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“through ports 28, controlled by the piston-
The .
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- Air is admitted to the compressing-cham- | the delivery-ports, and a piston adapted_to_be -
reciprocated in said chamber by fluid from.
, _ -

‘ber through an air-supply port or passage 44,

formed in the eap of an air-supply chamber
45, fixed on the upper side of the compress-
ing-chamber and communicating by open
ports therewith. The air-supply port is con-
trolled by a check-valve 46, working in the
chamber 45. The bodies of water by which
alr is compressed in the compressing-cham-
ber 1 are successively discharged therefrom
through a water-discharge passage 17, con-

trolled by an inwardly-opening discharge-

valve 53, which is normally held off its seat
by a spring 54 and is closed by the pressure
within the compressing-chamber during each
compressing operation and opened for the dis-

‘charge of water thereafter by the spring 54.

In the operation of the apparatus the valve
23 18 reciprocated in the manner hereinbefore
described, and the water which it delivers
through the ports or passages 29 and 30 is
alternately supplied to opposite sides of the

central head 27 of the tubular piston or main

valve 22. By the reciprocation of said main

valve the ports 28, leading to the compress-

ing-chamber 1, are alternately opened and
closed, and an intermittent supply of water
from the pipe 3 throngh the tubular body of

the main valve is effected to the compressing-

chamber. =

It will be obvious that the piston-héad 27

- may be employed to perform the ordinary and

‘well-known function of the piston of a water-

- pressure enginein lieu of the specific supply-

_: 35

40
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valve function which it performs in the air-
compressing apparatus shown without de-
parture from the spirit or essential features

of my invention and without involving more
than the ordinary skill of amechanic familiar
with the art. -- S o

I eclaim as my invention and desire to se-
cure by Letters Patent—

1. The combination of a valve chamber or

casing, a fluid-supply port leading thereinto,
fluid-delivery ports leading therefrom on op-

posite sides of the supply-port, an end dis-

- charge-port leading therefrom, and a differ-

<o
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ential piston-valve fitted to be moved in op-

‘posite directions in the valve-chamber by the

pressure of fluid from the supply-port and
one of the delivery-ports respectively, said
valve having pistons controlling the delivery-
ports and a passage through its body com-
municating with the discharge-port.

2. The combination of a valve chamber or

casing, a fluid-supply port leading thereinto,

fluid-delivery ports leading therefrom on op-

posite sides of the supply-port, an end dis-

charge-port leading therefrom, a differential |

piston-valve fitted to be moved in opposite
directions in the valve-chamber by the pres-
sure of fluid from the supply-port and one of
the delivery-ports respectively, said valve
having pistons controlling the delivery-ports

and a passage through its body communiecat-
ing with the discharge-port, a chamber or

casing communicating at opposite ends Iwith 1 tween-the supply-port and one of the delivery-

the delivery-ports. - |
3. The combination of a valve chamber or

casing, a fluid-supply portleading thereinto,

fluid-delivery ports leading therefrom on op-
posite sides of the supply-port, an end dis-
charge-port leading therefrom, a differential

piston-valve fitted to be moved in opposite

directions in the valve-chamber by the pres-
sure of fluid from the supply-port and one of
the delivery-ports respectively, said valve
having pistons controlling the delivery-ports

and a passage through its body communicat-.
ing with the discharge-port, and means for

effecting a limited exhaust of fluid from be-

hind an end piston of said valve in the pre-
Itminary portion of its traverse in one direc-

75

So

tion, and a free exhaust around said piston

1n the succeeding portion of the same.

4. The combination of a valve chamber,'or |
casing, a fluid-supply port leading thereinto,

flnid-delivery ports leading therefrom, a dif-
ferential piston-valve f _
opposite directions in the valve-chamber by

the pressure of fluid from the supply-port

and one of the delivery-ports respectively,
sald valve having pistons controlling the de-
livery - ports, a tubular body continuousl

tted to be moved in -

90

95

open to the discharge-port, and ports in said

tubular body, and a passage leading from one

of the delivery-ports, of limited area rela-
tively to the ports in the valve-body, through

which exhaust of fluid may be effected from

100

one end of the valve independently of said

ports. .

5. The combination of a valve chamber or-

casing, bored for the reception of larger and

105

smaller pistons, and having an enlargement

for the free passage of fluid around a piston,

a piston-valve having a tubular body, and

heads fitting the larger and smaller bores of

the valve-chamber, anintermediate head, and

ports in its tubular body between its inter-
mediate and one of its end heads, a supply-

port which is always open to the valve-cham-

ber between the intermediate and an end

head of the valve, delivery-ports leading out
of the valve-chamber, in position to be opened

and closed by an end head and the interme-

diate head, respectively, of the valve, a pas-

ITIO

115 |

sage from one of the delivery-ports to the

enlargement of the valve-chamber, and a dis-
| charge-port which is always open to the tu-

bular body of the valve.

6. The combination of a valve chamber 0'1'_

casing, a fluid-supply port leading thereinto,
fluid-delivery ports leading therefrom on op-

120

125

posite sides of the supply-port, an end dis-

charge-port leading therefrom, a valve fitted:
to reciprocate in the valve-chamber and hav-

ing a tubular body in open' communication
with the discharge-port, an end head on the

130
“valve which cuts off communication between

the supply and discharge ports, and alter-
nately opens and closes communication be-
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ports, an opposite end head of larger diam-
eter which makes a portion of its traverse in
an enlarged bore in the valve-chamber, an
intermediate head, which alternately opens
and closes communication between the sup-
ply-port and a delivery-port, and ports in the
tubular body between the intermediate and
an end head, a passage from one of the de-

- livery-ports to the enlarged bore of the valve-

chamber, and a vertical extension communi- 1o
cating with said passage, to admit of the for-

mation of a head of fluid to act upon the
larger end head of the valve during closure
of the adjacent delivery-port.
| CHAUNCEY N. DUTTON.
- Witnesses:
JULES P. METZGER,
F. N. GLEASON.
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