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To all whom it may concern: |
. Beit known that I, ARTHUR P. EMERY, of
the city of Brooklyn, county- of Kings, and
State of New York, have invented certainnew

5 and useful Improvements in Pistons for Wa-

- fer-Meters, Pumps, Air-Compressors,and other
Analogous Machines ; and I do hereby declare
the following to e a full, clear, and exact de-
scription thereof, reference being had to the
drawings accompanying and forming part of
- this specification. =~~~ -~
~ Water-meters, pumps, air-compressors, and

~analogous machines of the class to which my im- |

provements relate have heretofore been so
constructed that the ports of the piston-cylin-
der and its piston have been opened and closed
- by slide-valves. It was also in such prior ma-

chines found necessary to pack the piston with
some material at one or more points on its ex-
terior surface. By myinvention I amenabled
to doaway with all slide-valvesandslide-valve
gear, also to dispense with packing material

20

-~ on'the piston-surface. .

This invention consists in so 'cbﬁstructin o a,
double piston, with induction and eduction
ports for each end, that the piston will, when

1

slightly rotated within the cylinder, have one

~ of such ports opened to either the induection or
eduction port of the piston-cylinder, as the
case may be, and the other closed alternately
at each end of said piston—thatis to say, when

the piston is slightly rotated in one direction |
ing on one side my improved piston and its

the induction-port of one end of the piston is
opened and its eduction-port is closed, while
the induction-port of the other end is closed
~and 1ts eduction-port opened, and when the
- piston is slightly rotated in the other direction

o the induction-port of the first end mentioned

is then closed and ifs eduction-port opened,
while the eduction-port of the other end is
~then closed and its induction-port opened, and
- sothat such ports shallremain open and closed,
respectively as stated, at each end alternate-
~ly while such piston is taking and discharg-
4
: back and forth within said cylinder; turther,
- 1n 8o arranging the ports on the piston that
- such piston will commence to take water and
to discharge the same at each end alternately
5o during a portion of its longitundinal movement

ing water during its longitudinal movement

!

duction-passage of the cylinder and close it in

[

{

In its cylinder, and just after sueh piston has
been slightly rotated therein, for the purpose

of opening and closing itsinduetion and edue-
tion ports at each end, respectively, through or
along channels made in the periphery of the
piston and leading into the ports of stich pis-
ton ; further, in the combination, with such
a piston and piston-cylinder, of a ball-and-
socket joint, the ball being connected to the
piston or its rod by means of a spindle, and 6o
1ts socket being contained within the arm of
a crank, for the purpose of giving the pis-
ton within said cylinder two motions alter-
nately—namely, one which shall slightly ro-
tate the piston first in one direction at one end
of its longitudinal movement and in the op-

53
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-posite direction at the other end of its longi-

tudinal movement, and thus open the indac-
tion-port in one end of the piston to the in- -
70
the other end alternately, and at same time
close the eduction-port in one end of the pis-

ton to the eduction-passage of the cylinder
and open it in the other alternately, and to
give between these two changes the longitudi-

75
nal movement of the piston through the piston-

' eylinder, so that while one side of the piston

is filling the other side will be
each stroke of the piston. | | |
In the drawings my improvements are rep- 8o

discharging on

resented as embodied in a water-meter.

Figure 1 is an end view of the meter, show-

ports in vertical cross-section. Fig.2isaplan
view of same, showing said piston and the pis-

85
ton-cylinder on one side partly in longitudinal -

‘cross-section and on the other side in full plan

view. Fig.31s a longitudinal vertieal section
of the piston and the meter, taken in the line z
x of Fig.2. Iig.4 is a view of the piston and
1ts ports developed in a horizontal plane. TFigs.
5 and 6 are detail views of the ball-and-socket

90

Joint and crank carrying the same, and Fig. 7

at a different point on the piston.

1s the ball-and socket joint mechanism located

A B C D are four ports in a double-chamber

‘piston, E, such piston being open at both ends,
LS K7, F is an exterior cylinder to this pis-

ton, and in which such piston has a longitudi-

| nal movement. This piston E is conneected to 100
: . ]
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the crank-arm G by a ball-and-socket joint, as
follows : H is a spindle, rigidly connected at
one end to the side of the piston I through an
opening in the side of the piston-cylinder, and
containing at the other end a ball, I, which 1s
inserted in a socket in the end of the crank-
arm (. The rotation of this crank-arm on its
axis I’ will cause the piston to move longitudi-
nally back and forth in the piston-cylinder,
also will cause it at the termination of each of
the longitudinal movements to slightly rotate,
first in one direction at the termination of one
of its longitudinal movements or strokes, and
in the other direction at the termination of the
other of its longitudinal movements or stroke.
This rotating of the piston by the ball-and-

i

- socket joint, first in one direction and then in
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charged from end I¥”/ through eduction-passage

the other direction, will cause the piston to |
both take and discharge water at each stroke
of such piston by changing the ports thereof
in manner as hereinafter more particularly
specified.

J is the induection-pipe of the meter.
its eduction-pipe.

L. is the passage from the induction-pipe to
the interior of the meter.

M is the passage or eduction-port from the
piston-cylinderinto the eduction-pipe. Inthe
top of the piston-cylinder I is the passage or
induction-port N to thie piston. |

O is the exterior casing of the meter.

P is an endless worm placed on the axle I |
ofthecrank,and gearing with the toothed wheel
Q, so as to operate by means of the vertical
spindle R a hand on a dial, S, &e., placed ina
dome on top of the meter-case in the usual way,
in order to register the movements of the pis-
tons within their eylinders. |

I will now describe the operation of myim-
proved piston in the taking and discharging of
water during each stroke., '

I will suppose the piston of the cylinder
(shown partly in section in Ifig. 2) to be mov-
ing in the direction of the arrow. Water is
consequently being drawn through the induct-
ing passage or port N of the piston-cylinder
and through the port A of the piston now open
to the port N, as seenin I'ig. 1, into the end IV, |
induction-port B of end &' beingclosed to port
N, as seen in Fig.1, eduction-port D in end I¥/
being closed to eduction-port M, and eduction-
port C in end E/ being open theretd, as seen
in Fig. 1. Water is consequently being dis-

I is

K. At the end ofsuech stroke of the piston tite
movement of the crank downward, bringing
the ball-joint down to and overitscenter, tends
to rotate the piston slightly, thus removing the
induction-port A of the piston from the indue-
tion-port N of the cylinder and bringing into
coincidence with it the induction-port B of the
side B/ of the piston. This same rotation car-
ries the eduction-port C of the side 1i/ of the '
piston away from the eduction-passage M of
the cylinder and brings into coincidence with
said passage the eduction-port D of the side L/ |

I

of the piston, so that on the return-stroke of
the piston it will draw water on the side 14’
and discharge it on the side E/. Justbetore the
strokeinthedirection of thearrowisagainmade
the crank, moving up to and over 1its center,
again changes the ports by rotating the piston

slightly in the other direction andsoas tobring

the ports in the position as shown in Figs. 1
and 2, and thus enable the piston to draw wa-
ter at its end E/ and discharge that taken in
at the end E on its previous stroke.
Grooved channels or passages are made

along the exterior periphery of thepistonlead- =~
3o .

ing into the respective ports of the piston, 8o
that when the piston is at either end of the
piston-cylinder and as it approaches the cen-
ter water may be readily taken into and dis-
charged attherespectiveends. Thesegrooved
passages are shown in Iig. 4. Those leading
to the induction-ports are marked in dotted

| lines on the openings A B and those leading

to the eduction-ports are marked in dotted
lines on the openings C D. The remaining
portions, or the ports proper, are elongated
openings. DBoth the channels and. openings

are required to be curved slightly to conform

to the slight twist movement given to the pis-
ton-cylinder by the ball-and-socket-joint mech-
anism between each passage of the crank on
its center, and the consequent shifting of the
ports. |

In order to get the crank over its cenfer in
the application shown of my new piston and
piston-port-shifting mechanism, I propose to
employ a duplicate of the parts above de-
seribed, connected through the crank-axis I,
as seen on the right-hand side in Iigs. 1 and
2, the erank-arms G G’ being set at a quarter
of a circle from each other. This duplicate
pistop and piston-cylinder are also connected
with the eduction-passage K, as shown in the
drawings.

When the piston is connected simply as s

pump a piston-rod passing through a glanum
the end of the piston-cylinder may have con-
nected therewith a balance-wheel, which will
enable the crank to pass easily its centers.
The spindle of the ball-and-socket joint may
be connected to a piston which passes through
a gland in the head. of the piston-cylinder, in-
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stead of being attached to the eylindrical part

of the piston at the opening made through the
side wall of the piston-cylinder, and it will op-
erate in the same manner as above described,
if so attached. Soch attachment in the meter
would bring the two eranks and the ball-joint-
operating mechanism_out in advance of the
cylinder-head, as shown in Ifig. 7.

I claim— | | -

1. The combination of a piston with its.cyl-

120
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inder, such piston containing induction and

eduction ports for each end, arranged therein
so that it will, when slightly rotated within
said cylinder, have at one end.an induction-
port opened and an_eduction-port closed and

at the other end an eduction-port opened and.

130
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" an induetion-port clbsed.alternately, so that

the piston will both take and discharge water

at each of its strokes, substantially as de- |

seribed. - |
2. The piston provided withchannels or pas-
sages, in combination with the induction and

eduction ports of the piston-cylinder, substan-
- tially as described. - | | |

3. The combination of thepistonand piston-

—

‘e

evlinder with a ball-and-socket joint, the ball 1o
being connected to the piston by means of a
spindle, and the socket being contained in a
crank, substantially as described.

ARTHUR P. EMERY.

Witnesses:
JAMES H. HUNTER,
L. S. MAILLER.
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