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UNITED STATES

PATENT OFFICE,

THOMAS O. PERRY, OF CHICAGO, TILLINOIS.

REVOLVING VALVE.

SPECIFICATION forming part of Letters Patent No. 387,008, dated July 31, 1888.
Application filed November 4, 1885, Serial No. 181.806. {No model.)

To all whom it may concern: |

Beit known that I, THoymaAs O. PERRY,a citi-
zen of the United States, residing at Chicago,
in the county of Cook and 3tate of Illinois,have
invented a new and useful Revolving Valve,of
which the following is a specification.

The objects of my invention are to provide
for delivering a liquid or gaseous current flow-
ing from a first aperture, pipe, or reservoir
alternately and at intervals into second and
third apertures or pipes, and also at the same
time to provide for establishing successive al-
ternate conmunications between said second
and third apertures and a fourth aperture, so

that while the current is allowed to flow from

the first aperture into the second another cur-
rent may at the same time flow {rom the third
aperture into the fourth aperture, or vice
versa. YWhenfirstand third aperturesare made
to communicate, communication is at the same
time established between second and fourth
apertures. |
The main featureof the mechanism used for
accomplishing these objects is a revolving
valve,to which are imparted at intervals par-
tial rotations by means of a pawland ratchet-
wheel, or otherwise, cach partial rotation re-
versing the relations of second and third aper-
turesto first and fourth apertures, asindicated

above. |
The details of my invention are fully illus-

- trated in the annexed drawings, in which—
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Figure 1 is a side elevation of valve and

‘connections, partially insection. Fig. 2 is a

rear elevation of the same. Iigs.d and 4 are
longitudinal sections of the valve, taken, re-
spectively,in planesthrough consecutive open-
ings. Fig. 5 is a front elevationof the valve-
seab and connecting-pipes. Fig. 6 i1s a rear
elevation of the wvalve. Fig. 7 1llustrates a
special application of the revolving valve as
used with a pneumatic water-clevator.

- Like letters indicate the same parts in the
various figures.

The valve V is in the form of a disk pro-
vided with a hollow stem, U, which forms the
axle upon which it revolves., The disk of the
valveis perforated by aseriesof holesarranged
in'a cirele concentric with thehollow stem and
abt equal intervals.. Alternate holes, H I, pass

| and alternate holes,J K,communtcate with the
hollow stem U, asshown in Fig. 4. Four holes
are shown in the drawings; but they might be
two, four, six, eight, or any even number. If ¢g
but two holes are used, one will pass through
the disk and the other will communicate with
the hollow stem, and they will be on opposite
sides of the axis. Thevalve-seat A hasa cy-
indrical hole through its ecenter,through which o
the stem of the valve passes loosely, so as to
turn freely therein. It also hasthe two aper-
{ tures I’ and J’, which communicate with and
form the terminals of the pipes F and E, re-
spectively. | 65

The apertures I’ and J’ in the valve-seat are |
at the same distance from the axis of the valve
and at the same distance apart as the holes I
and J, or any two conseeutive holes in the
valve. The adjoining faces of the valve and 4o
valve-seat are ground together, so as to form
close contact throughout.

The eylmndrical cap C is screwed onto the
outside of the valve-seat,and forms a chamber
inclosing the disk of the valve. It also forms 45
the terminal of the pipe G, connecting there-
with.

The ratchet-wheel R is secured to the valve-
stem U in the rear of the valve-seat, and has
at 1ts periphery notches or teeth correspond- 8o
ing in number to the holes H I J K in the
valve. The pawl P is pivoted to one end of
the short arm L” of the lever L 1. I.”, which
is fulerumed upon or about the valve-stem U,

50 as to turn freely and independently about 83
the axis'of the valve. Thearm L' may be con-
venlently fulcrumed upon the ratchet-wheel
hub, passing a little more than through the
~arm and resting against the back of the valve-
seat. lIn this way the adjoining faces of the go
valve and valve-seat may be held against each
other; also, a spring or elastic ring, D, placed
between two washers, may be interposed be-
tween the ratchet-wheel hub and the back of
the valveseat; but this is not essential, nor is g5 .
the pivoting of the lever upon the ratchet-
wheel hub necessary. 1t is only necessary to
so pivob the lever about the axis of the valve
that the pawl will properly engage the teeth
of the ratchet-wheel. -, 100
The nut N on the end of the valve-stem is

directly through the disk, asshown in Fig. 3, | convenient for adjusting the tension of the

*_
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spring or elastic ring D previous to securing j

5

- 8¢rews or bolts.

10

the ratchet-wheel to the valve-stem

of a set-screw or otherwise.

The whole struecture is' supported upon a
piece of wood or other material, B, through
which a hole is cut to receive the cap C, and
to which the valve seat is secured by means of
The downward movement of
the arm I, of the lever I 1 1I” should be lim-
ited by a stop, M, on the support B, and the
teeth of the ratchet-wheel should be so placed

by means

- with reference to the holes in the face of the

15
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valve that some consecutive two of the holes
in the valve shall be brought in conjunction
with the two aperture I' J’ whenever the turn-
ing of the valve isarrested by the arm L strik-

ing against the stop M. | .
The operation of the valve is as follows:

‘When any two consecutive holes of the valve,

as I J, stand opposite to the two apertures I’
J' in the valve-seat, communication is estab-

~lished through one of the holes, I, between the

pipe G and the pipe F, and also through the

“hole J between the pipe Eand the holiow stem

25

~apertures or pipes.

.30

U, which passages I have previously called,
respectively, first, second, third, and fourth
Now, if the valve be re-
volved in either direction aboutb its axis one-
fourth of a revolation, communication will be
established between the pipes G and E and be-
tween the pipe F and the hollow stem U, as
then the holes I and K, orelse J and H, accord-
ing as the direction of revolution is right or
left, will stand opposite the apertures I* and
J’y thus reversing the relations of the pipe G
and the hollow stem U to the pipes E and F.

- Another quarter-turn of the valve in the same

10

direction as before will re-establish communi-.

cation between the pipes G and F and between |

E and U through the holes H and K, which
now stand opposite 1 and J, and so, by virtue

~ of the reversed relations of any two consecu-

43

tive pairs of the holes I J K H with reference
to the apertures 1’ and J’, each quarter-turn of
the valve will change communication of the
pipe G with one of the pipes E F to communi-

~ will similarly revérse communication of F or
~E'with U, Thus fluid may flow from G into

50
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F, and at the same time another current may

flow from E into U or from G into Eand from |
F into U, these relations being reversed by

each quarter-turn of the valve. The desired

change of communication between passages is‘v{

effected either by turning the valve centin-
nally in the same direction or by reversing the’
direction of turning at will. Itisonly required

_that the valve be turned either way through.

60

one-quarter of a revolution. o o
This” description applies to the valve, as
shown 1n the drawings, with four holes. If

- two or 8ix or eight or any other even number

05

of holes are used, the same description would |

apply, except that the fraction of a revolution
through which the valve should be succes-

sively turned would correspond to“the num-
ber of holes in the disk. | |

" The use of four holes or more in the face of

as the amount of valve-motion is thus less in
a given time, and the wear on the valve and

or more holes in the valve are better adapted

| the hand the valve-stem U, which protrudes

the ratchet-wheel R, pawl P, and lever I, I
L”, to which a reciprocating motion may be
given either by bhand or by means of suitable
connection with a motor, the valve ean be con-
veniently made to turn at intervals as needed.

valve may be operated by lifting the end of
‘the arm and letting it drop of its own weight.
in that the valve would turn quickly when
as 1t might be, for instance, by a slowly re-

volving wheel, Q, having one or more pins or
spurs, S, at its periphery, over which the arm

the valve is preferable to the use of but two,

than two to use with a pawl and ratchet-wheel.
The valve may be turned by grasping with

at the rear of the valve-seat; but, by means of

80

By making the arm Lsufficiently heavy the -
85 -

There would be an advantage in this method,

70 |

valve-seat is consequently diminished by in- - '_
creasing the number of these holes; also, four

75

needed,though thearm should be lifted slowly, . |
90

end L might catch, be lifted the required dis-

tance, and slip off at intervals. ,Z The upward L

or backward movement of the arm need not
‘be exactly limited, but should be sufficient to

of the ratchet-wheel at each lift, and not over
two notches.
signed for conveying compressed air to and
from two chambers of a water-elevator, the

alr alternately and from which the air needed
to escapeatalternate intervals,somewhat after
the manner of the passage of steam t0 and fromn
the opposite ends of an ordinary steam-engine

current flowed from G through one of the pipes

}

| the chambers.

water ‘the turning of the valve V'through. a

LS L ]

quarter-revolution, as already described, al-
‘lows the air to escape from the emptied cham-
ber, so that it may refill while water is being

*

| driven from the other chamber.

pressed air. These chambers fill with water
through the valves m in the bottom of each, -

| and the pressure of the air admitted at the .
top through the pipes E F drives the water
out through the pipes Z’, which connect in a 1
T with the water-pipe Z above. The check- =
valves n prevent water from flowing backinto -

, oers. 'The water is driven from one =
chamber at a time; and after one is emptied of

95
let the pawl catch over one succeeding noteh

This valve was originally de-
10C
pipés E and P connecting each with a sepa- o
rate chamber, to which it was desired to admit

108

cylinder. The pipe G conveyed air to the
valve from an air-compressor, and while the

IID

E or F to the chamber conunected thereto, air
could escape from the chamber connected with =~
‘the other of the pipes F or E through the hol- =~ -
catlon with the other, and at the same time | low stem U, and each partial revolution of the,
' valve, as previously stated, reversed the di-
‘rection of the currents in the pipesEand F.
The chambers W of the water-elevator (illus-
trated in Fig. 7)are supposed to be submerged =
in water and are similar to those ordinarily =

used where water is elevated by means of com- |
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The wheel Q
other known mechanism, and should revolve
in the direction indicated by the arrow at
such a rate that the pin S will lift and release
the arm L whenever one of the chambers W
1S emptied.

Thesupport B, as well as the bearing for the
wheel Q, may be attached to the pipe Z, or to
any convenient object.

I do not wish to confine my invention to the
particular use illustrated in Fig. 7, as it can
be applied to other uses:;

What I claim as my invention is—

1. A revolving valve consisting of a disk
provided with a hollow stem or-opening at the
center, and having an even number of holes

~arranged equidistantly in a circle concentric
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valve, substantially as and for the

with the valve -axis, alternate holes communi-
cating with the hollow stem or center, and al-
ternate holes passing through the disk, in com-
bination with a valve-seat having two aper-
tures so placed that they may come opposite
to and match any two consecutive holes in the
purpose
herein described and illustrated.

2. A revolving valve consisting of a disk
provided with a hollow stem or opening at its
center, and having an even number of holes
arranged equidistantly in a circle coneentric
with the valve-axis, alternate holes communi-
cating with the hollow stem or center, and al-
ternate holes passing through the disk, in com-
bination with a valve-seat having two aper-
tures so placed that they may come opposite
to and match any two consecutive holes in the
valve, and a cap attached to the valve-seat so
as to inclose the disk of the valve and form a
convenient pipe terminal or receptacle for

fluid flowing into the valve, substantially as

herein set forth.

3. In eombination with a revolving valve
consisting of a disk provided with a hollow
Stem or opening at its center, and having an
even number of holes arranged equidistantly
In a circle concentric with the valve-axis, al-
ternate holes communicating with the hollow
stem or center and alternate holes passing
through the disk, and a valve-seat having two
apertures so placed that they may come oppo-
site to and mateh any two consecutive holes
1n the valve, a ratchet-wheel having teeth cor-
responding in number with the. holes in the

ma}r be driven by a belt or | face of the valve secured

to the valve-stem,
and a pawl pivoted to an oscillating arm so as
to engage successively the teeth of the ratchet-
wheel, and thus give to the valvea succession
of partial revolutions, substantially as and for
the purpose herein specified.

4. The combination of the revolving valve
V, having ratchet-wheel R rigidly attached 62
thereto or forming a part thereof, with the
pawl P, lever L I' L”, and stop M, for the pur-
pose of rotating the valve always in the same
direction aboust its axisand arresting each suc-
cessive movement, substantially as herein
specified. ‘

5. The revolving valve V, having ratchet-
wheel R rigidly attached thereto, in combina-
tion with the pawl P, weighted lever I I/ 1.”, -
stop M, and wheel Q, having spur or pin S,
for the purpose of imparting to the valve at
Intervals limited partial revolutionsalways in
the same direction about its axis, substantially
as herein set forth.

6. The valve-geat A, provided with cap C, i
in combination with the valve V, having equi-
distant holes H T J K, and hollow stem U, the
ratchet-wheel R, attached to or forming part
of the hollow stem, the pawl P, and oscillat-
ing lever L I L”, substantially as and for the
purpose specified.

7. The combination embracing the valve-
seat A, cap G, valve V, ratchet-wheel R, pawl
P, lever L I’ 1", and stop M, as and for the
purpose herein set forth.

8. The combination embracing the valve-
seat A, cap C, valve V, with stem U, ratchet-
wheel R, pawl P, lever L I 1, spring D, nut
N, support B, and stop M, as herein set forth.

J. The combination embracing the valve-
seat A, valve V, ratchet-wheel R, pawl P, le-
ver L I’ I”, with heavy or weighted arm L,
stop M, and wheel Q, with spur or pin S, sub-
stantially as herein set forth. :

10. The combination embracing the valve-
seat A, having cap C, valve V, having hollow
stem U, ratchet-wheel R, pawl P, lever L, 1./
L",with heavy or weighted arm L, support B,
stop M, and wheel Q, having spur or pin S,
substantially as herein set forth.

THOMAS O. PERRY.
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Witnesses:
L. W. NOYES,
I. K. WEsT.
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