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UNITED STATES PATENT OFFICE.

ALDERIC OLIVIER LAVOIER, OF ST. HENRI, NEAR MONTREAL, QUEBEC, CANADA.

HYDRAULIC MOTOR.

No. 907,250.

To all whom it may concern:

Be it known that I, ArpErICc OLIVIER LA-
voIg, a subject of the King of Great Britain,
residing at St. Henri, near the city and dis-
trict of Montreal, in the Province of Quebec,
Canada, have invented certain new and use-
ful Improvements in Hydraulic Motors; and
I do hereby declare that the fellowing is a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

The invention to be hereinafter described
relates to hydraulic motors, and more par-
ticularly to the reciprocating type of such
motors.

Broadly speaking, it comprises ‘a motor
cylinder or ‘casing, a reciprocating multi-
chambered piston mounted therein, means
for delivering water or other fluid to and from
the casing to the piston, and flow reversing
valves in said piston adapted to be auto-
matically operated by movement of the
piston.

In order to more clearly disclose the con-
struction, operation and use of the inven-
tion, reference should be had to the accom-
panying drawings, wherein like reference
characters designate the same parts through-
out the several views.

In the drawings: Figure 1 is a central
longitudinal section through the motor; Fig.
2is a cross section on line 2—2 of Fig. 1, look-
ing in the direction of the arrow; Kig. 3'is a
plan view of one side of the piston head, with
the valve removed ; Fig. 4 is a side elevation
of the piston valve with the valve seats re-
moved; Fig. 5is a side elevation of the valve
body, showing the ports; Fig. 6 is a side view
of one of the thimbles in which the valve
I};ElOVGS; and, Fig. 7 is a section on line 7—7 of

ig. 3.

%& motor cylinder 1 of cylindrical or other
desired form is provided. . Through this
chamber is passed the combined piston rod
and divided feed water pipe 2, to which is se-
curely fastened the hollow chambered piston
3, having a central receiving chamber 4 and
two end chambers 5, which communicate
with one another through a by-pass 6. Op-
posite the by-pass 6 is a passage which ex-
tends completely through the piston com-
municating with all three chambers. - This
passage is provided with threaded and perfo-
rated tubular thimbles 7, the perforations 8
being adapted to communicate with the
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i chambers 5 and the outer edges of the thim-

bles codperating with the adjacent edges of
the passages to form therebetween annular
passages 9, which also communicate with the
chambers 5.
valve is mounted to move freely i the pas-
sage, and through the thimbles 7. This
valve comprises a body portion provided
with a shoulder 10, which engages the inner
ends or edges of the thimbles 7, and thus
limits the movement of the valve. The
valve body is divided into two duplicate
working chambers, each provided with a plu-
rality of side ports 11, adapted to register
alternately with the chamber 4 and with the
perforations 8 of the thimbles 7. The outer
ends of the valves are threaded and adapted
to receive end caps 12, which are provided
with end ports 13 to allow free flow of fluid to
the valve chambers and flanges 14 and 15
adapted to tightly close the annular passages
9. "Each cap is provided with a conical knob
16, about which is disposed the small end of a
conically wound spiral spring 17.

The surface of the piston is recessed or
reduced slightly near 1ts opposite ends to
receive leather or other similar packing rings
18 to make a tight joint with the cylinder
tace. This packing may be conveniently
bound in position by binding wires 19, or
similar devices.

The operation of the machine is as follows:
We will assume that the pump or motor has
just been started, and that water or other
fluid medium is being admitted to the piston
chamber 4 through the pipe 2, as indicated by
the arrow in Fig. 1. The fluid will pass first
into the chamber 4. ¥rom the chamber 4 it
will pass through theside ports11inone cham-
ber of the vale and out through end ports 13
between the piston face and the head of the
pump chamber. The back pressure of the
fluid on the outer face of the cap 12 and the
valve, will, of course, hold it firmly seated,
so that the annular passage 9 will be com-
pletely closed, and the perforations 8 will not
be in register or communication with side
ports 11. At the same time that the annular
passage 9 and the perforations 8 at one end
of the valve are closed, the corresponding
passage and perforations at the opposite end
are open. Thus, the fluid on the opposite
side of the piston will have free flow through
the annular passage 9 and end port 13 and
perforations 8 into the adjacent chamber 5,
through the by-pass 6, into the next cham-
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ber 5, and finally out through the outlet | completely through said piston and commu- 55

pipe, as indicated by the arrow. When the
piston reaches the limit of its movement,
toward the left of Fig. 1, the spiral spring 17
will be compressed by contact with the head
of the motor cylinder. Such compression
will, of course, mo~e the val e in the oppo-
site direction, thus seating the cap 12 at the
opposite side of the piston and unseating the
cap previously seated. At the moment of
shifting the sal e, the side ports 11 pre-
viously in communication with the chamber
4, will be cut off from communication, and

- the ports previously cut off will be placed in
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communication. When the val.e is shifted
and the side ports 11 changed, as mentioned,
the first set of side ports 11 will be brought
into communication with the perforations 8,
from which they were previously cut off.
Thus, the piston will be forced in the opposite
direction and the fluid, on its opposite side,
will be forced back through the annular
passage 9 and end ports, side ports and per-
forations 13, 11 and 8, successtely, into the
chamber 5 and out through the outlet pipe.

It is clear that many changes may be
made in the construction of the several parts
of the inention, that many rearrangements
of these parts may be had, and many other
combinations of them may be resorted to,
and that many substitutions for them may
be had, without in any way departing from
the field and scope of the present in-ention,
and it is meant to include all such within this
application, wherein only a preferred form
has been shown and described.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is:—

1. A motor of the character described,
comprising a motor ¢ylinder, a multi-cham-
bered piston mounted therein, a passage ex-
tending completely through said piston and
communicating with all of said chambers, a
by-pass communicating with chambers in
opiposite ends of the piston, a reciprocating
valve mounted in the aforesaid passage and
adapted to control the flow of fluid there-

through, and means for automatically recip-

rocating said valve to reverse the direction
of flow of the fluid. '

2. A motor of the character described,
comprising a motor cylinder, a multi-cham-
bered piston therein, a passage extending

nicating with all of said chambers, thimbles
mounted in the ends of said passage and pro-
vided with perforations adapted to establish
communication with the end chambers of the
piston, a by-pass communicating with cham-
bers in opposite ends of the piston, a recip-
rocating valve mounted in said thimbles and
adapted to simultaneously open the perfora-
tions in one of the thimbles and close the per-
forations in the other so as to establish com-
munication between the valve and the cham-
bers in opposite ends of the piston alter-
nately, and means for automatically shifting
said valve.

3. A motor of the character described
comprising a motor cylinder, a multi-cham-
bered piston reciprocably mounted therein
and provided with pdssages in its opposite
sides, thimbles mounted in said piston, ex-
tending into said passages spaced therefrom
at their outer ends and provided with per-
forations adapted to communicate with the
end chambers of said piston, a reciprocating
valve slidably mounted in said thimbles and
provided with side ports adapted to register
with said perforations, caps secured to the
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opposite ends of said valve and provided

with flanges adapted to alternately close the
spaces between the opposite ends of the thim-
b]fes and the piston, and means for auto-
matically reciprocating said valve.

4. A motor of the character described,
comprising a motor cylinder, a multi-cham-
bered piston reciprecably mounted therein
and provided with a passage extending com-
pletely through said piston and communi-
cating with all of the chambers of the piston,
a by-pass in said piston communicating with
the end chambers therein, thimbles mounted
in the opposite ends of said passage and pro-

vided with perforations adapted to commu-

nicate with the end chambers of the piston, a
reciprocating valve mounted in said thim-
bles and provided with a shoulder adapted
to engage the inner ends of the thimbles and
limit the movement of the valve, and means
for automatically reciprocating said valve.
In witness whereof 1 have hereunto set my
hand in the presence of two witnesses.
ALDERIC OLIVIER LAVOIE.
Witnesses:
C. FaconrrEz,
W. S. BaBcook.
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