L. SWENINGSON & W. H. WOCDWARD.

"HYDRAULIC MOTOR.
APPLICATION FILED SEPT. 14, 1914,

1,166,491, , - Patented Jan. 4, 1916,
sE— | i s Ligt 4 g 72
| L =
/or 'l:\r, Wh ‘ % % | .
. el . .
,z I‘ | il 3. ‘
i l DN I
e — 76’ zg 7y 7 ¥y’ El’g-é
78 %
e T
0

4\\\\\\\/
N
7

A
|
. k‘)

.

[}
NFRNNNN

1

T

kbl

i

T

g mm—em = —— - =y
T

A

i
ZMN

> =
/2\\%

%\\\\An<\ 2/
D>

7 ‘%%/’\Q/

RIS \\\ ; A 2
A ar ié\\\\\\\\\\\(\&\\f :
Wiksiesses * 21 ;/7 ‘ ] oibbiare Ao dirand

O] 2. e
. ; YR\ 1B
i aimrct: 25 B,y %@. (B n =

COLUMBIA PLANOORAPH CO., WASHINGTON, D. C.



10

15

20

25

30

- Figure 1 is:a vertical sectional view on line~
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 UNITED STATES PATENT OFFICE.

LOUIS SWENINGSON AND WILLIAM -H. WOCDWARD, OF CLEV:ELAND, 0HIO, -

HYDRAULIC MOTOR.

1,166,491,

To all whom it may concern: S

Be it known that we, Lovuis SWENINGSON
and Wiruiam H. Woopwarp; citizens of the
United States, residing at Cleveland, in the
county of Cuyahoga and State of Ohio, liave

invented “certain new and useful Improve-

ments in Hydraulic' Motors, of which the
following is a specification. IR

Our invention relates to hydraulic motors, -
and includes an:improved valve mechanism,:
and while we have shown the valve mecha-
nism in-usein a motor of the oscillating type.

the invention is not limited to its use in this
particular type of motor, as it is adaptable

to other types of motors. - - A

The object of the invention is to provide.
improved means of controlling the valve ar--
rangement whereby the water pressure will

be employed to alternately reverse the power
piston at the end of each effective stroke
of said’ piston. and without the: use of
springs. - S Lol

A further object of ‘our .invention is:to
provide ' a - springless - motor - with ‘valve

mechanism so constructed as :to insure the
‘shifting: of all parts of the .valve without:

finding a balancing position, thereby insur-

ing perfect operation of motor when in use

in-unskilled -hands. AR I
~Referring to the accompanying drawings:

1—~1-of Fig. 2. ‘Fig. 2-is a-plan view show-.
ing:all parts assembled. for operation, with
the-cover removed. Fig: 3 is a side elevation
of 4 valve member removed from' its sup-

- port, showing- flanges on top  and bottom

which serve as bearings for said member.
Fig. 4 18 a ‘vertical sectional view of the

valve taken on line 4—4 of Fig..5 showing

flange bearings.on -all three parts of .the

-valve. Ifig. 5 is a-broken horizontal:section: .
of the valve taken on line 5—5 of Fig. 4 -

showing valves in & cut off position: :Fig.

6°is a similar sectional view showing the.
center member 9 of the valve in position for.

reversing the: valve section 7. Fig. 7 is'a

similar.-sectional -view and shows all mem- .
bers of the valve in their final positions for.

reversing the piston or oscillator 4. ..

In the construction of the motor we em-

ploy a casing or cylinder 8, preferably a
tubing. This contains a central shaft-8, and
a piston. or wing 4 of the oscillating type:

A casting 1 forms the top or cover for the
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casing 8 and is provided with inlet passages.

15 and 15’ and also a boss at the center form-.
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ing an"_uppefbéaring for the piston shalft 3.
The bottem .of casing 8 is closed by a cast-
ing 2 which contains passages 16 and 16’ for

-exhausting waste fluid from motor, and has

a central boss as in casting 1 and corre-
sponding with same, thereby foerming the
opposite or- lower bearing for the piston
shaft 8, said boss on casting 2 heing of suf-
ficient length to form means for the usual
packing nut 18 and lock nut 17.  The shaft
3 may be connected to any desired machine
to ‘operate the latter. The cylinder 8 also
contains a valve casing ‘6 which extends
vertically from top 1 to bottom 2, and ex-
tends herizontally and radially from cylin-
der 8 to the hub of the piston shaft 8, pack-
ing 19-being interposed, and the valve cas-
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ing is fastened to.casing 8 by screws 10, and -~

to. top 1, and bottom 2, by screw 11. :
The -casing 6 contains the three valve
members 7, 7 and 9, which oscillate as here-
inafter described, the member 9 being con-
fined between the side members 7, 7’.
- The motor cylinder is divided by the valve
casing ‘6, shaft hub 8, and its piston 4, into
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two compartments 26 and 27, which alter- .

nately receive and discharge the motive fluid
according to-the operation of the valve con- -
tained in casing 6. The piston or wing 4,
hub ‘and shaft 8 preferably comprise one
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casting the hub being of larger diameter be- o

tween the top and bottom plates 1 and 2, so
as to prevent the shaft 3 from working up
or dewn and causing unnecessary wear on
the leather piston packing 13 and 18”7, -
- The piston 4 on shaft 8 moves about its
pivotal point, ¢onforming: with the interior
walls of cylinder 8, and moving toward op-
posite sides of casing 6 alternately, the mo-
tive fluid being directed alternately to its
opposite sides by -the ‘action: of the valve-
members 7, 7" and 9 contained in the casing
6... The piston 4 is provided.with the neces-
sary cup packing 13 and 18" on its opposite
sides, said packing:being firmly hsld'in place
by plates 52, and bolted securely to said pis--
ton 4 by bolts 14.- Plates 5* are provided
with extensions or arms 5-and 5" respectively
which enter openings 23 and 23’ in the cas-
ing 6 at the end of each effective stroke of
the piston 4, and move ‘the valves to cutoff

edge, as indicated in Fig. 2. : Each member

7, 7" has port 24 and 247, and the member 9
has opposite side recesses 25 and 25”. . -
In operation, the-motive fluid enters mo-
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tor.through: openings 15 and 15" in lid or
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cover 1, and thence through communicating
inlet chamber 20 in casing 6, and thence
through the valve between inner ends of
members 9 and 7/, thence over inner end of
section 7”7 of valve and through opening 23’
in casing 6, and into compartment 27 driv-
ing piston 4 around to opposite side of cas-
ing 6, and exhausting used fluid from oppo-
site side of piston 4, or compartment 26,
through opening 23 in casing 6, thence
through communicating port 24 in section
7 into communicating port 25 of casing 9
thence into communicating exhaust chamber
21 between the outer ends of valve 7 and
7/, and out of motor through exhaust ports
16 and 16’ contained in lower casting 2.

In the position shown in Fig. 2, the piston
4 has almost completed its effective stroke,
and arm 5" has entered casing 6 through its
openinor 23, and come in contact with valve
section 7, thereby moving said valve section
7, and valve section 9 around to position
shown in Fig. 5 thereby placing the inner
end or tongue of section 9 between inlet
chamber 20 in casing 6, and opening 237 in
said casing 6 thus cutting motive pressure
out of the compartment 27.

It will be noted that the inlet chamber 20
always contains motive pressure, therefore
when valve members 7 and 9 are in cut off
position as shown in Fig. 5 the motive pres-
sure from chamber 20 will enter small cham-
her 22 between inner ends of members 7 and
9 and thereby cscillate member 9 to the posi-
tion shown in Fig. 6, and being still confined
in chamber 20 of casing 6. and chamber 22,
between members 7 and 9 of the valve, and
having moved member 9 to the limit of its
stroke, will in turn move member 7 back to
its original position as shown in Fig. 7, and

~ thereby reverse the stroke of the piston 4.
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It will also be noted that as arm 5" initially
moves valve sections 7 and 9 to the cut off
position shown in Fig. 5, the valve members
are so constructed so as to maintain an open
exhaust from compartment 26 through open-
ing 238, into exhaust chamber 21 through
port 24 in valve member 7, and communi-
cating recess 25 in valve member 9, so while
the pressure 1s cut out of compartment 27
as in Ifig. 5 the exhaust for compartment 26
is still open. However, when the oscillating
member 9 has moved to the position shown
in Fig. 6 and member 7 has moved to the
posmmn as shown in Fig. 7, the exhaust
from compartment 27 when plston 4 was
traveling to a position opposite to the posi-
tion shown in Fig. 2 would be effected
through opening 23’ in casing 6, port 24’ in
valve member 77, communicating port 257 in
valve member 9, thence into exhaust cham-
ber 21 and out of the motor through exhaust
ports 16 and 16" of the casting 3.

It will be further noted that the exhaust
opens ahead of the inlet prior to the return
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of the piston on each effective stroke. As
member 9 of the valves has completed its
movement (see Fig. 6) thus opening exhaust
ports 24" and 25" into exhaust chamber 21,
the inlet to compartment 26 will not be ef-
fected until valve member 7 has reached the
position shown in Fig. 7, when it will pass
into said compartment 26 through opening
23 in casing 6.

It will further be noted by the foregoing :

description. and accompanying drawings
that the inner ends of the valve members 7,
7 and 9 alternately serve as pistons and
abutments for each other, chamber 22 or 22’
acting as the cylinder for said- members,
For e‘iample in Fig. 5, member 7 acts as the
abutment, while member 9 moves as a pis-
ton to the position shown in Fig. 6, when it
in turn will become an abutment for return-
ing valve member 7 to the position shown in
F1g 7, chamber 22 acting as the cylinder.

While the valve arrangement disclosed in
the foregoing description and accompany-
ing drawings is of an oscillating nature, said
valve arrangement can be used with plston
valves without departing from the spirit of
the invention, and we do not wish to limit
ourselves to the use of this valve to any par-
ticular type.

Another feature is that the initial move-
ment of valves at either end of piston stroke
caused by the arms on the piston coming in
contact with the members of said valve, is
accomplished by having the pressure sur-
faces of the valve members much smaller
than the pressure surface of main piston.

‘What we claim as new. is:

1. In a hydraulic motor, a valve mecha-
nism comprising a casing having inlet and
outlet chambers and side openings into the
motor chambers, and a valve in said casing
consisting of two oscillating side members
and an oscillating member therebetween, the
side members having ports communicating
respectively with said openings, and the in-
termediate member having recesses adapted
to connect said ports and the outlet chamber,
and the said members being movable to al-
ternately connect the inlet chamber and said
openings, and means to. oscillate said
members.
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2. A reversing valve for hydraulic motors, -

comprising a valve casing having inlet and
outlet passages, and an opening at each side
communicating with separate motor cham-
bers, a pair of oscillating valve members lo-
cated across said openings respectively, at
opposite sides of the casing, one end of each
member being. movable to uncover one of
said openings and connect same with the in-
let passage, and each of said members hav-
ig a through port communicating with one
of said openings, and a middle oscillating
member located between said members and
having recesses at opposite sides adapted to
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connect said ports altermtely with the said
outlet passage, and also having a projecting
tongue movable across the inlet passage.

3. A reversing valve for hydraulic motors,

comprising a valve casing having inlet and -

outlet chambers, and openings at opposite
sides commummtmg with separate motor
chambers, a pair of segmental oscillating
valve members located at opposite sides of
said casing and extending across said open-
ings respectively, one end of each member
belnd movable to connect said inlet chamber
and said openings respectively, and each of
said members having an outlet port commu-
nicating with one of said openings, and a
middle oscillating controlling member lo-
cated between said members and having a re-
cess at each side adapted to connect one of
said ports and the outlet chamber, and also
having a tongue projecting between the said
ends of the said side members and movable
across the inlet chamber, the tongue being
spaced from said ends to form inlet pressure
chambers.

4, In a hydraulic motor, the combination

R

3

of a cylinder, an oscillating piston therein
having projecting-arms at opposite sides, a
valve casing extending partly across the cyl-

-inder and having openings at opposite sides

and inlet and outlet passages, a pair of os-
cillating valve members in the casing, ex-
tending respectively across said openings
and adapted to alternately connect same
with the inlet passage, and having outlet
ports communicating with said openings,
and an intermediate oscillating valve mem-
ber located between the said members and
controlling said ports and having a part ex-
posed to pressure at the inlet passage and
movable across the same, the said members
being located in. position to be alternately
struck and moved by said arms enteri ng said
openings.

In testimony whereof, we aflix our signa-
tures in presence of two w1tnesses

LOUIS SWENINGSON.
WILLIAM H. WOODWARD.
Witnesses:
Joun A. BoMMHARDT.
Louis A. Mosgs.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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