W. T. LEWIS.
FLUID PRESSURE ENGINE.
APPLICATION FILED FEB, 26, 1606.
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~invention is to provide an improved con-.
struction 1 which this outside passage is dis-
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‘hereinafter described and claimed.
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valves and dlwsmn wall;

UN IT]LD bTATES PATENT OFFICE

WILLIAM T LEWIS, OI‘ COLUMBUS OHIO..

FLUID-PRE SSURE ENGIN E.

No. 906,808.

Speclﬁcatwn of Letters Patent.

Pa,tented I)ec 15 1908

Apphca.tmn filed Fehrua.ry 206, 1906, Serial No, 302 970, |

o all whom it may CONCErn: -
Be it known that I, ’WILLIAM T. LEWIS a,
citizen of the United States re&dmﬂ* at Oo—

lumbus, in the county of K ranklm and State
of Ohlo haveinvented certainnew and useful

Improvements in Fluid-Pressure Engines;
and I do hereby declare the following to be A
full, clear, and exact description of the in-

Ventlon such as will enable others skilled 1n
the art to which it appertams to make and

use the same.
This imnvention rela,tes more especially to
the type of fluid pressure engine illustrated

in Letters Patent of the U111ted States, No.

571,144, dated ‘November 10th, 1896, said

type comprising, in a general way, a casmg
having an interior wall dividing it into two
chambers, in each of which is a piston and a

valve, the pistons and valves respectively

being ‘connected by means extending through

the interior wall. ~ As shown in said p&tent

the chambers at each side of the dividing

wall are connected by an outside fluid pas-
sage (indicated in the patent by the charac-
ter 14), and the chiel object of the present

pensed with and the constluctmn thereby
simplified and cheapened.

The invention is embodied in the construc—
tion hereinafter described and claimed,

not being my intention to limit myself to the

precise forms and arrangement of parts
shown 1n the accompanying dra,wmgs
The invention consists in the construction

In the accompanying drawings—Fig ure 1
1s & central, longitudinal, sectional view

taken throuo‘h the inlet, some parts being

left in full; FI*D" 2 1s a side view of the p1st0ns

tion on the 111’16 p— I‘lﬂ' |

g, 1 lookmﬂ' to the right; Fig. 5 is-a cross

section on the line —= Flg 1 looking to the
left; Fig. 6 is a cross section on the hne Y—1
' Flg 1 lookmg to the left; Fig.

tion on the line z—=z lookmg to the left.
In the several views 1 designates the outer

casing or cylinder, and 2 a dnnsmn wall that
separates the interior of the casing into two |
provided with
appmpmate heads1* and 1° at theends there- | the piston in the right hand chamber

chambers.. The casing 1 is

Fig. 3 1s a cross sec~
1 looking to the |
rigcht; Fig. 4 isacross sectmn onthe 11116 W—W

"of.
provided with a peripheral groove 22, and is
retained in place by several set screws 2 in--
serted from the exterior of the casmg and en-

]

7 1S & Cross sec- |

The division wall 2 consists of .a, disk

gagmg the groove.
Within the casing are two plStOIlS 3 and 4
(one in each of the chambers formed by the

division wall. Both pistons are suitably
acked around their peripheries to prevent

inner ends.

piston-like valves 7 and 8 adapted to move

55

60
division wall) that are rigidly connected by a.
tube 5 that passes through the center of the

leakage around them. The pistons are each 65
composed of two parts threaded together,
“the 1nner part being provided with a cyhn—_
drical extension or cage, as seen at 32 and 42,
each open at its outer end and they are pro—- '
vided annulm lyv with a port shown as a series
of small openings 3" and 4* and liberal open- -
Ings 3° and 4° in their sides near or at their
Within the cylindrical exten-
sions or cages 3% and 4% of the pistons are

79
or reciprocate within the cages like pistons. -

70

These valves are rigidly connected by means

of a rod 6 extending through the tube 5.
The tube 5, however, is shown to extend into
the cage or cylmdrlcal extension 4 of the
piston 4, and the valve 8 is centrally hollow
and works on the end of the tube 5, but a
suitable packing is provided as seen at 8% fo
prevent the passage of the operating fluid-
between the valve and tube and into the lat-
ter when the valve is at the right or beyond
The valve 8 is made with ports

the port 4.

80

89

8¢ in its outer end. The rod 6 is of such }

length that when the valve at one side is in =~
90
through the annular port 4 therein and into

p081t10n to allow the operating fluid to pass

the chamber beyond, the valve at the oppo-

site side 1s in position to prevent a similar

passage of fluid at said opposite side.
In the heads of the cylinder 1 are secured,

13 and 14 having their inner ends adapted to

form an abutient for the adjacent valve and

‘99
in any suitable manner, conical coiled SPrings -

9 and 10 with their small ends pointing to-
‘ward the pistons, and sliding in yokes 11 and
12 on the outer sides of the pistons are pins ' .

100

their outer ends in position to str 11{6 the ad-

jacent spring.

15 designates a rod that passes through the

‘head 1% and is connected with the yoke 12 of
This - |

109
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rod may be used to operate & pump, organ | struetion is édﬁs_equenﬂy oreatly simplified 68

bellows, sewing machine, a washing machine;
or to do any other work desired.

16 designates the inlet for the operating
This inlet 1s located at one stde of the

fluid.

division wall 2, while the discharge or ex-

haust which is designated 17 is located at the
The division wall

2 can be suitably packed where the tube 5 |

opposite side of said wall.

passes through 1t to prevent leakage at that
place from one chamber into the other.

The operation is as follows: In Kig. 1 the-

pistons are shown as when moving toward
the right.

16 1s- precluded from passing through the
piston into that portion of the chamber be-
yond the piston and the pressure of the op-

erating fluid is acting on the inner side of the .
piston and valve and both the pistons and

both the valves are moved toward the right.
Fluid in the right hand chamber beyond the
piston exhausts through the port 8¢ in the
valve 8 through the tube 5, the openings in
and laterally through the cylindrical exten-

sion.32 into the left hand chamber but at the.

right hand side of the piston therein through

the ports 3%, past the yoke 11 and out at the
When near the completion of
this movement to the right the pins 14 strike

discharge 17.

the spring 10 and arrest the movement of the
valves, but the pressure on the right hand

piston continues until the annular ports 4°
pass the valve and the operative fluid passes.

through the piston into the chamber beyond.
When the annular ports 4° are thus opened

the annular ports 3P are closed or the cylin--

drical extension is moved so that said ports
3° are on the right hand side of the valve in
said extension and the passage of fluid
through the left hand piston is thus cut off
and the pressure of the operating fluid 1s ex-

erted on said piston and valve through the

tube 5. In other words, the pressure of the
operating fluid may be said. to be shiited by

the shifting of the valves and piston with

reference to each other from the right hand
piston to that at the left. During the move-
ment of the pistons and valves to the left the
pins 13 are, of course, protruding, and when
they strike the spring 9 they and the valves
are held until those parts assume the posi-

tion seen in Kig. 1, when the movement 1s

agaln to the right as first described.
The purpose of the springs 9 and 10 1s to
cushion the arrest of the valves and their

connecting tube and so prevent noise and jar-

ring of the parts in operation.
As 1n the construction deseribed 1n-my ap-

lication for patent herein referred to it will

e observed that passages for the operating

In this position or movement the
valve at the right is beyond the small annu~
lar ports 4° and the fluid which comes m-at

fluid external to the casing 1 and.between the

and cheapened. -
- In another application filed concurrently
herewith, having S. No. 302,971, 1 have
claimed another species of the invention
herein. broadly claimed.

What I claim and desire to secure by Let-

ters Patent 1s:

1. Ina fluid pressure engine, the combina-
tion of the outer casing, a wall dividing the
interior thereof into two chambers, pistons in

said chambers, cylindrical extensions in: said

pistons having an annular port, a tube rig-

idly connecting said pistons, piston -like.
valves In the said cylindrical extensions, and
a rod rigidly connecting said valves.

2. In a fluid pressure engine, the combina-

tion of the outer casmg, a wall dividing the

mmterior thereof mto two chambers, pistonsin
sald chambers provided with cylindrical ex-

tensions-having an.annular port, a tube rig-
1dly connecting said pistons, piston - like

valves in the said cylindrical extensions, and
means rigidly connecting the valves whereby

the pressure of the operating fluid 1s shifted

through the tube from one piston to the
other upon the shifting of the valves.

3. In a fluid pressure engine, the combina--
tion of the outer casing, a wall dividing the
interior thereof into two chambers, an mlet.
95

for the operating fiurd into one of said cham-

bers and an exhaust or outlet from the other,

pistons in said chambers provided with cy-
lindrical extensions having an annular port; a
O ’

tube rigidly connecting the pistons and pro-

jecting into the cylindrical extension of the
piston at the imlet side of the casing, valves

in said cylindrical extensions, a rod connect-
ing sald valves, the valve in the inlet side of

the casing working on the projecting end of
the piston-connecting tube in said extension,
substantially as described. _

4. In afluid pressure engine, the combina-

70

76

80

80

90

100

105

tion of the outer casing, a wall dividing the

interior thereof into two chambers, an inlet

for the operating fluid mmto one ot said cham-

bers, an outlet from the other, pistonsin said

chambers provided with cylindrical exten-

sions having an annular port, a tube rigidly

connecting the pistons, valves in said cyln-
drical extensions, and a rod connecting the

valves, the valve in the inlet side of the cas-
ing: being adapted to open and close access of
the tube connecting

the operating fluid to
the pistons. |
5. In a fluid pressure engine, the combina-

tion of the outer casing, a wall dividing the.
interior thereof into two chambers, an mnlet

for the operating fluid into one of said cham-
bers, an outlet from the other, pistons in said

chambers provided with cylindrical exten-
sions having an annular port, a tube rigidly
connecting the pistons, valves i said cylin~
two chambers are avoided, and that the.con- ! drical- extensions, a rod connecting. the-

110
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the operating fluid to the tube connecting

the pistons, and a cushioning device for the !

valves. _ o
6. In a fluid pressure engine, the combina-

tion of the outer casing, a wall dividing the

interior thereof into two chambers, an inlet | of flow of the fluid.

for the operating fluid into one of said cham-

bers, an outlet from the other, pistons in |
sald chambers provided with cylindrical ex--
tensions having an annular port, a tube rig-

1dly connecting the pistons, valves in said

‘cylindrical extensions, a rod connecting the

valves, the valve in the inlet side of the cas-
ing being adapted to open and close access of
the operating fluid to the tube connecting
the pistons, and a cushioning device for the
valves including a pin supported in the pis-
ton and a spring supported in the casing be-
yond the piston. -

7. In afluid motor, a cylinder divided into
two chambers, piston heads operating in the
chambers, a f
piston heads, and controlling means asso-
ciated with the piston heads and having
connection through the fluid conductor.

8. In a fluid motor, a cylinder divided into
two chambers, one having a supply inlet

and the other having a fluid outlet, a fluid
conductor establishing the only means of

communication between the chambers, pis-
ton heads carried on each end of the fluid
conductor, and means associated with the
piston heads for controlling the passage of
fiuid therethrough and the stroke thereof.

9. In a fluid motor, a eylinder divided into

the other having a fluid outlet, a fluid con-
ductor establishing the only means of com-
munication between the chambers, piston
heads carried on each end of the fluid con-
auctor, and valves associated with the pls-

- ton heads for controlling the passage of fluid

45

therethrough and the stroke thereof.
10. In a fluid motor, a eylinder divided

- Into two chambers one having a supply inlet,

~ valves, the valve in the inlet side of the cas- |
- ing bemg adapted to open and close access of

uid conductor connecting the

vided with a valve casing, a

each of said chambers and a
for the access and exhaust of the operating
MHuid through the dividing wall, and means
for automatically shifting the pressure of

and the other _h&iring- a fluid outlet, a piston

head operating in each chamber, a fluid con-
ductor connecting the piston heads, valves
assoclated with the piston heads and
adapted to move therewith and means for

‘arresting the valves as the pistons near the

ends of their strokes to alter the direction

11. In a fluid motor,- a cylinder divided
into two chambers one having a supply inlet
and the other having a fluid outlet, a fluid

conductor extending into both chambers,

piston heads operating
and connected to the conductor, valves

i both chambers

mounted in said piston heads adapted to cut
0.l and establish communication there-

8

50

55

through, and means having connection with

the valves for controlling the position of the
same. |

12, In a fluid motor, a cylinder divided
into two chambers one having a supply inlet
and the other having a fluid outlef, piston
heads operating in the chambers each pro-
luid conductor
extending between the piston heads, valves
arranged 1n the valve casings, and means
having engagement with said valves through
the fluid conductor for controlling the posi-

tion of the same.

13. In a fluid pressure engine, the com-
bination of the outer casing, a wall dividing

the interior of the casing into two chambers,

one of which has an inlet and the other an
outlet or exhaust, a piston and a valve in

the operating fluid from one piston to the
other through said passage way. :

In testimony whereof I affix my signature,
in presence of two witnesses.

WILLIAM T. LEWIS.

V& itnesses:
~ Oniv J. Ross,
. BenJ. FINCKEL.
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