No. 861,690, H ~ PATENTED JULY 30, 1907.
R ' ' H. W. & J. E. YOST.
 0SCILLATING MOTOR.

APPLIOATION FILED APR, 30, 1006, | | o
- g SHEETS—SHEET 1.

.
:i~ ~

S\ /
&\\\\&R\\k\

‘m&\\\\\\\\\\m\ XN B /\
&/ H
17

gﬁﬁﬂﬂﬂm ﬁh‘m

8

"qﬁhh_

‘“ﬂﬁﬁ%ﬂh;

o

X - 5¥r~—-7(

%

Vi

VAR

(kz '“Fhﬁﬁﬁ&u

| T < \\}0\\&& ‘-. \\\\\
0 v / ‘\\\“\\\vm *w.
Bt Ga' ft; N Aﬂﬁ§~ \g_ o
L

Sy | | N

© ™ ;,,:; -~ H..H
AN @
| Ef! W E31
| .\'I.r » 1
l- f; " Rillilh 'l
> t : :: | t__ >
. \ ‘1 R, kxbbw
— \ ",‘ f
2 P
Q "~: /: O
|
WITNESSES:  INVENTORS,
WESSES: . o HENRY W. YOST,
%/Z&ML H Faicer | JOSEPH E YOST,

Eﬁrw.‘ﬂ m - {7 ATTORNEY



" No. 861,690. _ 'PATENTED. JULY 30, 1907.
H W.&J. B YOST. ' -
OSCILLATING MOTOR. .

APPLICATION FILED APR, 30,1906,

o SEEETS—SHEET 2.

— Y 1 N - - -
-~ NNy — %0 N30
e /9 s < )l et g
= s N7 N\ X
7 43 37
/] 6 . == V4
- AR =
& 2 NGy
&3 Y4 o |
.. - 1’8
#N S > i
o — o — - — ]
/8 32
. /8
INVENTORS.

WITNESSES :

b B - HENRY W.YOST.
W | W- o .,_SE_P-_H E. YOST.




~
4
. 'y |

To all whom it may qaﬁcem: -

© UNITED STATES

PATENT OFFICE.

HENRY W. YOST AND JOSEPH E. YOST, OF

SPRINGFIBLD, OHIO, ASSIGNORS TO YOST

GEARLESS MOTOR COMPANY, OF SPRINGFIELD, OHIO, A COPARTNERSHIF.

'OSCILLATING MOTOR.

No. 861,600,

e o
Specification of Letters Patent.

Patented July 30, 1907,

Application filed ﬂ__pril_f—SO, 1908, Serial No. 314,385, -

—m—-

Be it known that we, Henty W. Yost.and J Gs_EfH
E. Yost, citizens of the United States, residing at
Springfield, in the county of Clark and State of Ohio,

have invented certain new and-useful Improvements |

in Oscillating Motors, of which the following is a gpecl-

" 10

fication, reference being had therein to the accompany-
ing drawings. -~ - | ST

This invention relates to oscillating motors, and more-

parti(iﬁ]z;rly to oscillating motors such ag water motors,

. adapted for use with a practically inelastic motor fluid.
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Our invention has for its object to provide a simple,’

durable, inexpenstve and efficient structure of this class,
which will be compact and self contained.

To these ends our invention consists in certain novel -
~ {eatures which-we will now proceed to describe and will

then particularly point out in the claims.

In the accompanying drawings, Figure 11s an. eleva-
tion of a motor embodying our invention in one'form;
Fig. 2 is a sectional view of the same, taken on the line.

" » v of Fig. 1 and looking in the direction of the arrows;

Tig. 3.is a sectional view, taken on a plane corres{ond-

" ing with the line w w of Fig: 2 and looking in thedirec-

-tion of the arrows; Fig. 418 a similar view, takenon a |
plane corresponding with the line z z of Fig. 2 and look-

25

ing in the direction of the arrows; Fig. 5 is a sectional

view, taken on the line y y.af‘Fig. 3 and looking in the

direction-of the arrows; and Fig. 6 18 a sectional view,

taken on the line z z of Fig. 3 and looking in the direc-
tion of the arrows. -~ . |

" In the said drawings, 1 represents an eséillating shaft,

- which may be the shaft of a washing machine, for use

30

in connection with which our improved motor i3 espe-
cially adapted. This shaft passes through the motor
cylinder, which comprises a cylinder body portion 2

 and heads 3and 4. The cylinder body 2 18 in the form

of a pliin annulus, and therefore may be readily con-

- gtructed from a section of pipe or tubing. The heads'3

40
45

00

‘sage of the shaft 1, the

" threaded sleeve or collar
head and surrounding a central aperture 10 in the Hcad,:

and 4 are provided with marginal flanges 5, which fit -

around the edges of the body 2 so as to center the heads
and body, and the heads are conriected by bolts 6, pass-
ing through lugs 7 on the heads and provided.with nuts
8 by means of which the heads may be drawn towards

each other and held firmly agai:ist the ends of the eylin-

der body 2. Each head has a stuffing box for the pas-
same comprising. an internally
9. formed integrally with the

through which aperture the shaft passes, This sleeve
or collar forms a chamber to receive a packing 11, which
is held in place and tightened upon the shaft by the
usual gland 12, ‘FThe head 3 has formed intégrally
(herewith an inlet nozzle 13, {hreaded. or otherwise
adapted for conneetion with a source of supply of water

| under pressure, a passage or port 14 conducting the 89

water to the interior of the cylinder.. A similar ex- -
‘haust nozzle 19 is formed in one piece with the head 4,

“and. communicates with .the interior of the cylinder

through a port or passage 16. | . |
A portion. of the interior of the cylinder is divided off’ 60
to form a valve chest comprising an inlet chamber com- -
municating with the port 14 and an outlet chamber
communicating with the port 16. -To provide a simple.
and effective construction for this portion of the motor,
we employ a casting comprising a diaphragm 17 which 65
extends across the cylinderin the planeof a’chord of the .
circle of the eylinder sectipn at right angles to its bisect- . “
ifig radius. This diaphragm 18 secured at its ends to
the cylinder body 2 by means of serews 18, as shown in -
Figs.3 and 4, its lateral margins fitting against the'heads,

while its central portion s provided with an inwardly

70

‘extending abutment 19, which fits against the shaft 1
‘and is provided

with a recess 'Cogtainingﬂ packing 20
to make a water-tight joint between said abutment and

the shaft. ~ 75"

| ~The diaphragm. or partition 17 is 1pfoxfidéd. on 1its

other or outer side with an integral flange 21, arranged

st right angles to the body of saididiﬁphi'_égm,_ extending
thence outward so 2§ tolfit agginst the eylinder body -
2, and dividing the space be ween the diaphragm 1780

and said -cylinder bod \into ad inlet or p?e'ssﬁrée cham-

1 ber 22 and an {1111;1&31;. ‘or exhaust chamber 23.°1  The .

portion of the diaphragta 17, which. lies ihward from
the inlet chamber 221s provided with two portsor open-
ings 24, arranged on opposite sides of the abutment 19, 85
and in these ports fit and shide the stems 25, cruciform,
in cross section, of the inlet valves 26 and 27, the outér
face of the diaphragm 17 being nrovided with valve
conls 28 to receive said valves. The valves 26 and 27

are connected to the ends of o rocker arm ot vibrating
lover 29, which lever is centrally pivoted to & bearing
stid 30 projecting outward fromuthe flange or partition
91; and preferably formed in one picde therewith, the
29-being provided with a central sleeve 31-which
readily . re-

90

lever
slips over the bearing stud 30, so as to be

85

“movable therefrom when the héad 3 is;removed to o1ve

access Lo the interior of the mlet chamber 22. The
connection between the valves 26 and 27 and the ends
of the Jever 29 is effected by providing the lever with,
A inwardly direeted opere-mouth slot 32 at cach end, 100
cach valve hving'prnvidoﬂ with a shank or extengion
20 1o fit said slot, and a head or ':0111:1,i'gélmf-nt 34 to
engage the lever, which 1§ thus cngaged on one side by
the valve proper and on (he other side by the head 34,
s as 1o cause the lever and valves 1o move in unison
while permitiing the fever to rock relatively to the
valves, the (it hefween the shanks 33 and slots 32 heing
2 sulliciently loose one to permit this roeking. Tt will

105
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~the diaphragm 17 is provided with exhaust ports
" having valve scats !
10

“ol the shaft 1, without dispi

‘be scen that when the head 3 is taken off the lever 29

can be readily removed by merely pulling it ontward
in the direction of the axds of the shalt 1. the sleeve 3
slipping off of the bearing stud 30, while the open-
mouth slots 32 permit the ends of Llue- lever to be dis-

engaged from the valves.

On the opposite side of the flange or partition 21,
*15
36 at their inner ends to receive

Lthe exhaust valveg 37 and 3%, which e on the inner

side of said diaphragm, and which have stems 39, eru-

ciform in cross section, which fit and slide in the ports
35.  The partition 21 is provided on this side also with

‘2 central heari g stad 40, on which fits & central bearing

sleeve 41 on o rocker arm or vibrating lever 42, the f‘!l(]h
of which are connected {o the exhaust valves 37 and 38
in a manner similar to the connection of the lever. 29
with the inlet valvey 26 and 27, In other words, the
lever 42 ig provided at its énds with inw: ndly(h]m ted
open mouth slots 43, and the valve stems 39 are DIO-
vided with reduced shanks 44 loosel y fitting said slots,
and heads or enlargements 45 4o engage the lever. In
this casc also it will be seen that the nouths of the slots
43 are inwar dly directed, so that, by removing the
cylinder head 4, the lever 49 may be drawn oul by
sumply moving it in a direction parallel with the axis
acing the valves.

with an oscillating piston
blade secured to the sha tt

The s}mlt 1 is provided
46, 1n Lhe form of a radial

)&t its inner end and fitting between the cylinder

heads, shalt and eylinder hudy 2. In order to make

watw-iaghi joints between the piston and eylinder,.

there Is secured to cach side of said- piston a packing
sheet 47, preferably constructed of leather and of an
area somewhat greater than that of the piston, so that
its margin 48 is Iree and bent outward so as to be held
against the cylinder walls by the pressure of the water.
These packing sheets are -held in position by clamping
plates 49, suitably secured to the body of the piston on
cach. side thereof and clamping the packing sheets

‘against said body.

ach valve ‘has that nml thercof wlllr{h fics in the
path of'the piston 46 provided with a coiled spring 50,
sectired to said valve and so arranged as to he squarely
struck by the piston and compressed therehy before
the shifting of the valves finally occurs.  Theso springs
arc preferably sceured to studs 51, pmj({img 1mward

from the valves or their stems, and 1]10 sPTINgs are prelf-

erably conical in form or of increasing radius toward
thelr free ends. |

The operation of the motor will be readily under-
Assuming that

stood from the preceding description.
the parts are in the position shown, the water under
pressure, entering {Lise inlet (Immlwr 22 through the

inlet nozzle 13 and port 14, is admitied to the interior

of the workmg portion H2 of the cylinder through ihe
port 24 of the inlet valve 26, the other inlet valve 27

being held to its scat by Hw pressure of the water

against it so-as to close the inlet port: which it controls.
The pressure thus exerted on one side of the piston 46
moves the same in the direction of the arrows in Figs, 3
and 4, the water on the other side of the piston escaping
thr (mgh the port controlled by the open exhaust valve
37, the other exhaust valve 38 heing Leld closed by the

861,690

tion continues until it comes into contact with the |

springs 50 of the inlet valve 27 and exhaust valve 87

Movement of the former valve is resisted by the water:

pressure on its other side and movement of the latter

alve is resisted by the water pressure on the other
exhaust valve 38, which, heing connected with the
valve 37 through 111{1 level 42, rosists the closing of the
valve 37. The springs 50 arc therefore compressed,
while the valves 27 and 37 remain stationary and the
piston completes its stroke. The compression of the
cqpringﬁ continues until the piston comes into cotitact
with the studs 51, and, by its engagement with them,

will start the valves upon their shifting movement,

positively lifting from their seats the valves which are
beld there by the water pressure.  As soon as these

valves have been thus started and relieved of ihe wa

ter pressure. resistance, the springs act to shift th(_,

70

76

50

valves the remainder ﬂt the way, the inlet valve 27

opening and the exhaust valve 37 closing, while the

inlet valve 26 is closed and the exhaust valve 88 is

opened -through the medium of the connecting levers
29 and 42, Water under pressure is thus admitted to
the other side of the piston, which theu*upnn reVerses
its divection of travel and moves back to the position
shown in the drawings, thereby again ‘opening the
inlet valve 26 and exhaust valve 37 and closing the
inlet valve 27
same cycle of operation is continued. Tt will be un-
derstood in this connection that the springs are always
compressed to the same extent, to wit, {0 an extent just
siflicient to enable the piston to come into contact with
the studs 81. This prevents excessive compression of
the springs, which would occur when the motor is car-

rying a heavy load if the springs were compressed suffi-

ciently to overcome the pressure of the water against
the valves.
wdly erystallize the springs and correspondingly shorten
their lives. | The construction’ which we have devised

makes the compression of the springs uniform under
all loads and avoids excessive. compresgion, thoruby
“incre wmg the life of the springs. |

From an examination of IF1g. 5 of the drawings, it

will be seen that the relative position of the inlet and

outlet valves is such that the former-will be struck and
unseated by the piston before the latter is struck and
its shifting movément, started. In said figure of the
drawings the difference has been shightly exaggerated
to make it apparent on the small scale necessarily em-

ployed, and it will he secn that the stud 51 of the inlet
valve 26 extends somewhat further inward than the

stud 51 of the exhaust valve 38. The same is trize of
the valves 27 and 37, the inlet valve stud mr{lhdmg
somewhat in advance of the exhaust valve stud.
follows from this, construction that the inlet, valve
starts io shift somewhat hefore the exhaust mlvv the
Inlet valve leading somewhat in this movement. This
allows water under pressure to enter through the open-
ing inlet valve somewhat, before the exhaust valve
starts, admitting water under pressure on that side of
the piston, so that it will assist the spring on the outlet

valve in moving the outlet valve quiekly to its seat.
1This arrangement also avoids the possibility of the out-

and exhaust valve 38, whereupon the

1t

89
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Such excessive compression tends to rap-

105
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120, "

128

let valve leading in the shifling movement, which

leading might result from some variation .in the rve-

water pressure. Movement of the pisl,rm 11y this iree- | sistance of the springs and would be {ﬂ)]n::-ctlmmblu

130
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"o mounted on

39

. piston,

861,600

It will be seen that the structure is very compact,
simple and inexpensive, that the parts are readily as-

sembled and wholly or partially disconnected for in-
spection or repair, and that the motor s ‘durable in

construction and efficient in operation,

We wish it to'be understood that we do not desire to

be limited to the exact details of construction shown

and described, for obvious modifications will occur to |

a person skilled in the art.-

Having thus fully described my invention, what I
claim as new and desire to sccure by Letters Patent,
18:— | :

1. An oscillating motor comprising a cylinder,
valve casting
opening into the main cylinder on opposite sides of the
valves controlling said ports and provided with
springs arranged in the path of the piston, and rocker
arms centrally pivoted in the respective valve chginbers
and connected to the corresponding valves to move them
in opposite directions, substantially as described.

2 An oscillating motor comprising a shaft provided
with an oscillating piston,
operiates, a diaphragm extending chordwise across said

eyvlinder and provided with valve openings and valves, a
partition flunge extending at right angles to said dia-

phraem and dividing the space between it and the cylin-
der body into inlet and exhaust chambers, bearing studs
supported within siid chambers, rocker arms pivotally
gaid studs and pwwded at their inner ends
with open mouth slots to engage the valves.”

3. An oscillating motor comprising a shaft provided
with an oscillating piston, a cylinder in which said piston
operates, sald cylinder having an annular body and re-
movable heads, a diaphragm extending chordwise across
the eylinder body and provided with valve openings and
valves, a partition flange extending at

an oscil-
lating shaft provided with a piston traveling therein, a
located within the cylinder and forming .
intet and exhaust chambers, each chamber having ports

a cvlinder in which said piston:

right angles io |

said diaphragm and dividing the space hetween it and the
eylinder body into inlet and exhaust chambers, bearing
studs extending outward from said pavtition flange into
the chamber, and rocker arms constructed to removably
slip over said bearing studs and provided at their ends
with open-mouthed slots to engage the valves, substan-
tially as described. ’ . \

4. An oscillating motor comprising a shaft having an
oscillating piston, a cylinder having an annular or tubular
body and removable heads, an integral valve chamber

casting comprising a diaphragm extending echordwise
across the cylinder, an abutment extending transversely
of said diaphragm on one side thereof and fitting against
the shaft, a partition flange at right angles to said dla-
phragm and abutment on the other gide of said dia-
phragm, said partition flange extending to the body and
forming inlet and exhaust chambers on opposite sides

" thereof, and heqrmg studs extending outward from said

partition flange across the valve chambers, said diaphragm

3

4()

80
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being provided with valve openings between the main body

of the cylinder®and each vailvé chamber on opposite sides
of the abntment, valves controliing said valve ‘openings

and provided with springs arranged in the path of the

piston, and rocker arms having central sleeves to slip
over the bearing studs and open-mouthed slots at their

‘ends to engage the valves, substantially as deseribed.

5. In an oscillating motor of the character described,
a valve chamber, one side whereof is removable, in com-
bination with two valves, each comprigsing a valve proper,
a stem cruclfmm lﬂ cross section, a reduced shank, and
an enlarged head, and a rocker arm removably pivoted
hetween the valves and having open-mouthed slots at its
ends to loosely engage the shanks of the vnlves substan-
tially as described.

In testimony whereof, we afﬁx our sig‘nqtureq in. pres
énce of two witnesses.

IENRY W. YOST.
JOSEDPII I, YOST.

" Witnesses : -

IRVINE MILLER,

E. O, ITAGAN,
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