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To all whom it may concern: |

Be 1t known that I, Winrram V. Frank, a
citizen of the United States, residing at
Springfield, in the county of Clark and
State of Ohio, have invented certain new
and useful Improvements in Motors, of
which the tollowing is a specification, refer-
ence being had therein to the accompanying
drawings,

This Invention relates to motors, and more
particularly to water motors of the oscil-
lating type.

The object of the invention is to provide
4 motor of this type which will be quick in
1ts action, will have a long powerful stroke
and will be simple and Inexpensive in its
construction. ' -

To this end it is a further object of the in-
vention to mount the valves controlling the
inlet and exhaust of the fluid upon the ex-
terior of the motor casing and to control
these valves by the action of the piston.

In the accompanying drawings, Figure 1
1S a top, plan view of g motor embodying
my invention, with the upper cylinder head
removed; and Fig. 2 is g sectional view,
taken on the line # 2 of Fig. 1 and looking
1 the direction of the arrows.

In these drawines I have 1llustrated one
embodiment of my invention and have
shown the same as applied to a motor com-
prising a motor casing which consists of a
body portion or cylinder 1 and cylinder
heads 2 and 8. These cylinder heads are
one to the other by means of
¢ extending through apertured lugs 5
the respective cylinder heads A
shaft 6 is journaled in the upper and lower
cylinder heads and has rigidly secured there-
to a piston 7.  An abutment '8 i« rigidly se-
cured to the cylinder and extends between
the same and “the shaft 6. Kach eylinder
head 2 and 3 has openings 9 and 10, respec-
tively, formed therein on opposite sides of
the abutment 8, these openings constituting
the inlet and  exhaust o enings for the
motor. A casing 11 is rigidly secured to
each cylinder head, and, 1n the present in-
stance, 1s shown as formed integral there-
s casing is of a length !
to mclose the openings in the respective cyl-
inder head and preferably has its ends closed
by screw caps 12 to permit ready access to
the interior of the casing. The interior of
each casing is divided by partitions 13 into

three chambers. The central chamber 14 in

‘means of nipples

the casing carried by the upper cylinder

head is connected with a suttable source of
Huid supply, while the central chamber 15
In the casing carried by the lower cylinder
head is connected with the exhaust, these
connections being here shown as tormed by
16 communicating with
the respective chambers 14 and 15. The
chambers 14 and 15 constitute valve cham-
bers and the partitions 18 have ports 17 and
18, respectively,
valves 19 are mounted in the chamber 14
and are adapted to engage  valve seats
formed in the adjacent sides of the parti-
tions 13. In the present 1instance, these
valves are shown as comprising a single
member having its opposite ends shaped to
engage the respective valve seats and thus
constitute the two valves. Valve stems 20
extend through the ports 17 and form
guides which serve to support and guide the
valve member. The ports 18 in the parti-
tions 13 of the casing carried by the lower:
cylinder head are controlled by exhaust
valves 21 which are arranged to engage
valve seats formed in the oufer sides of the
partitions 13. The valve members are con-
nected by a stem or guide 22 extending
through the ports 18 in the partitions and
supporting and guiding the valves in proper
relation to the valve seats. The ports 17
and 18 in the partitions 13 communicate
with the interior of the cylinder and the
valves are so controlled that the wvalve
chamber 14 and the valve chamber 15 will
be at all times in communication with the
interior of the cylinder on opposite sides of
the abutment 8. In the present instance the
partitions 13 in the respective casings 11 are

S0 arranged as to form inlet and exhaust

chambers 23 and 24, respectively, each inlet
chamber being in communication with the
interior of the motor casing by means of one

~of the openings 9 in the upper cylinder head

and each outlet chamber 24 being in com-
munication with the interior of the casing
by means of one of the openings 10 in the
lower cylinder head.

The valves 19 and 91
the movement of the
present instance, this is accomplished by
means of valve-shifting members or bars 25
mounted within the motor casing on either
side of the abutment 8 and extending into

are controlled by

the inlet and exhaust chambers on the cor-

responding sides of the abutment. These

formed therein. Inlet
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valve shifting members or bars may be sup-
ported within the interior of the motor cas-
ing in any suitable manner, but T have here
shown each member as having shoulders 26
acdapted to engage ouides 27 extending
across the respectlve openings 9 and 10,
through which the valve- shifting mem-
ber extends. As here shown the guides 27
comprise bars extending across the respec-
tive openings 9 and 10 1n the direction of
movement of the valve members. There are
two of these bars for each opening and
they form between them a slot  through
which the valve-shifting member extends.
The shoulders 26 adjacent the lower cylin-
der head rest upon the guides of the adja-
cent opening and support the member there-
shoulders 26 adjacent the up-
per cylinder head are so arranged relative
to the guides 27 that they prevent the mem-
ber from tipping and thus maintain the
same in a substantially vertical position.
Those portions of the valve-ghifting mem-
bers or bars 25 which extend into the rve-
spective inlet and exhaust chambers are ar-
ranged to engage the adjacent ends of the
valve members or their guides. In the pres-
ent instance the guides or valve stems 20 of
‘he inlet valve are provided with buttons

08 on their outer ends to insure a pertfect

ontact between the same and the actuating
members. Those portions of the valve-shift-
ine members which lie within the motor
casing proper are arranged in the path ot
the piston 7 and are adapted to be actuated
by the movement -of that piston. As here
shown the piston itself coes not engage the
valve-shifting member, but has extending
trom each side thereof an arm or plate 29
arranged to engage a Spring 30 mounted
on a pin 31 extending from that cide of the
valve-shifting member
ment. Thus, as the piston approaches the
limit of its movement in one direction the
arm 29 will engage the spring 30 of the cor-
responding valve-shitting member and will
ove the valve-shifting member toward the
abutment, thereby simultaneously shifting
the positions of both the inlet and exhaust
alves and reversing the direction of flow
of the water or other actuating fluid.

As will be apparent from the drawings
and the foregoing description the arrange-
ment of the inlet and exhaust valves on the
exterior of the motor casing enable me to
make that casing of a comparatively shal-
low depth, thereby materially reducing the
amount of water which must enter the cas-
ing before the piston will start or will re-
verse its movement. Consequently, the ac-
tion of the motor is quickened by thus re-
ducing the depth of the motor. Further,
this arrangement allows a long movement
of the piston and this movement can be va-
ried by altering the slze and arrangement

opposite the abut-

prising a cylinder and cylinder heads,

‘piston carried by said shatt,

069,467

of the arms 29 which engage the springs of
he valve-shifting members. Tt will also be
apparent that by ayranging the
chambers upon the exterior of the motor
casing instead of within the abutment, they
are more readily accessible and access may
be had thereto without disassembling the
motor casing. Further, the construction 1s
q very simple one, the number of parts em-
ployed being small and the arrangement of
these parts being such that they cannot
easily become disarranged or broken.

[ wish it to be understood that I do not
desive to be limited to the details of con-
truction shown and described, for obVvious
modifications will occur to a person skilled
in the art. _

Having thus fully described my 1nven-
tion, what I claim as new and desirve to se-
cure by Letters Patent:—

1. Tn a motor of the character described,
the combination, with a motor casing com-
prising a cylinder and cylinder heads, said
cylinder heads having openings therein, and
a piston mounted 1n _
mounted on the exterior of said cylinder
heads and arranged to control the flow of
fluid through the respective openings.

o In a motor of the character described,
the combination, with a motor casing hav-
ing openings therein, supplemental casings
mounted on said motor casing and 1nclos-
ing said openings, and a piston mounted
within said casing, of valves mounted
wholly on the exterior of said motor casing,
within said supplemental casings, and ar-
ranged to control the flow
the respective openings, and valve shifting
members actuated by said piston for control-
ling the positions of said valves. |

3" T a motor of the character described,
. motor casing comprising a cylinder and
cylinder heads, a shaft journaled in said
cylinder heads, a piston carried by sald
shaft, an abutment arranged between sald
<haft and the wall of said cylinder, one of
said cylinder heads having openings therein
on opposite sides of said abutment, valves
for controlling the flow of flud through
said openings, the other
heads also having

through said opening.

4. Tn a motor of the character described,
the combination, with a motor casing comnl-
of a
in said cylinder beads, a
an abutment
arranged between said shaft and the wall
of gaid cylinder, said cylinder heads each
having openings therein arranged ~on the
opposite sides of said abutment, and vaives

shaft journaled

eor controlling the flow of fluid through

sald openings. |
5. Tn a motor of the character described,

valves 1in

said casing, of valves

of fluid through
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the combination, with g motor casing com-
prising a cylinder and cylinder heads, of a
shaft journaled in said

ranged between said shaft and the wall of
sald eylinder, said cylinder heads each hav-
INg openings therein arranged on the oppo-
site sides of said abutment, valves for con-
trolling the flow of fluid through said open-
ings, and means actuated by the movement
ot said piston for controlling the positions
of said valves. | _

0. In a motor of the character described,
the combination, with a motor Casing com-
prising a cylinder and cylinder heads, of a
shaft journaled in said cylinder heads, a
piston carried by said shaft, an abutment
arranged between said shaft and the wall
of said cylinder, said cylinder heads each
having openings therein arranged on oppo-
site sides of said abutment, valves for con-
trolling the flow of fluid through said open-
Ings, and means for simultaneously actuat-
g said valves,

(. In a motor of the character described,
the combination, with a motor CasINg Com-
prising a cylinder and cylinder heads, of a
shaft journaled in said cylinder heads, a
piston carried by said
arrangecd between said
of said cylinder, said cylinder heads each
having openings therein arranged on oppo-
site sides of said abutment, valves for con-
trolling the flow of fluid through said open-
1ngs, and valve-shifting members mounted
within said motor casing on opposite sides
of said abutment, arranged to be actuated
by the movement of said piston and opera-
tively connected with said valves.

8. In a motor of the character described,
a motor casing comprising a cylinder and
cylinder heads, a shaft journaled in gaid
cylinder heads, g piston carried by said
shaft, an abutment arranged between said
shaft and the wall of said cylinder, a casing
mounted on each of said cylinder heads and
having a valve chamber within the same,
said valve chamber being in communication
with the interior of said motor casing on
each side of said abutment, valves mounted
1n said valve chambers, and means actuated
by the movement of
ling the position of

J. In a motor
a motor casing
cylinder heads,

shaft and the wall

said valves. :
of the character described,
comprising a cylinder and
a shaft journaled in said
cylinder heads, a piston carried by said
shaft, an abutment arranged between said
shaft and the wall of said cylinder, a casing
mounted on each of said cylinder heads,
each of said casings having a valve chamber
and a valve mounted therein, the valve
chamber in each of said casings being in
communication with the interior of said mo-
tor casing on opposite sides of said abut-

|

cylinder heads, a pis-
ton carried by said shaft, an abutment ar--

shaft, an abutment

sald piston for control-

D

ment, and the valve chamber of one of said

casings being in communication with the
source of fluid supply, the valye chamber of
the other of said casings being in commu-
nication with an exhaust, and valve actuat-
ing members 1
casing, arranged to be actuated by the move-
ment of said piston and operatively con-
nected to said valve members,

10. In a motor of the character
A Imotor casing comprising a cylinder and
cyinder heads, a shaft journaled in said
cylinder heads, a piston carried by said
shaft, an abutment arranged between said
shaft and the wall of said cylinder, a cas-
ing mounted on each of said cylinder heads,
each of said casings having a valve chamber
and a valve monnted therein, the wvalve
chamber in each of said casings being in
communication with the interior of said mo-
tor casing on opposite sides of said abut-
ment, and the valve chamber of one of said
casings being in communication with the
source of fluid
the other of said casings being in communi-
cation with an exhaust, and a valve-shift-
Ing bar extending through said motor casing

ceseribed,

on each side of said abutment, each of said

bars having its opposite end extending into
the respective casings and arranged to oP-
erate the valve mounted therein. '

11. In a motor
the combination, with a motor CasSINg com-
prising a cylinder and cylinder heads, a
shaft journaled in said cylinder heads, a
piston carried by said shaft, an abutment
arranged between said shaft and the wall of

sald cylinder, a casing mounted on each of

said cylinder heads and having a wvalve
chamber therein, a valve mounted 1n each of
said valve chambers, each of said cylinder
heads having openings therein arranged on
opposite sides of said abutment and con.
with the interior of the respective casing on
the opposite sides of the valve chamber
therein, valve - shifting members extending
through the openings in said cylinder heads
into the respective casings, and guides car-
ried by said cylinder heads for supporting
said valve-shifting members in their proper
positions. _

12. In a motor of the character described,
the combination, with a motor CasIng com-
prising a cylinder and cylinder heads, a
shaft journaled in said cylinder heads, a
piston carried by said shatt, an abutment
arranged between said shaft and the wall of
sald cylinder, a casing mounted on each of
said cylinder heads and having a valve
chamber therein, a valve mounted in each of
sald valve chambers, each of said cylinder
heads having openings therein arranged on
opposite sides of said abutment and con-
necting the interior of said motor casing

-
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with the interior of the respective casing on
the opposite sides of the valve chamber
therein, valve - shifting members extending
~through the openings in said cylinder heads
into the respective casings, guide bars ex-
tending across the openings in said cyln-
der heads, and parts carried by said valve-
shifting members to engage and cooperate

bl

with said guide bars and support said valve-
shifting members in their proper positions. 10
In testimony whereof, I aflix my signa-
‘ture in presence of two witnesses.
WILLIAM V. FRANK.
Witnesses:

A. C. LiINEK,

Epwarp L. REED.
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