No. 778,365, ' - ~ PATENTED 0CT. 25, 1904,
- 0. H. ATKINS.

FLUID PRESSURE MOTOR.

APPLIUATION FILED MAR. 3, 1004,

NO MODEL,

N
AN

ST

AN
—



10

20

30

- 35

= 40

45

Ng, 773,365.

UNITED STATES

Patented October 25, 1904,

PaTENT OFFICE.

CHARLES HENRY ATKINS, OF SPRINGFIELD.

MASSACHUSETTS.

FLUID-PRESSURE MOTOR.

SPECIFICATION forming part ci Letters Patent No. 7 73,365,! dated October 25, 1904.

Appiication filed March 3, 1904, Serial No, 196,341,

(No model.) .

To all whomy it may concern:
Be it knownthat I, CHARLES HENRY ATKINS,

a cltizen of the United States of Amerieca, and
a resident of Springfield, in the county of-
"Hampden and State of Massachusetts, have

invented certain new and useful Improve-
ments in Fluid-Pressure Motors, of which the
tollowingis a full, clear, and exact description.

This invention relates to a fluid-pressure
motor, the object being to provide a motor or
actuator for imparting motion to any part or
device In an easily-controlled and positive
manner and by the employment of a compara-
tively few, simply-formed, cheaply-construct-
ed, and easily-assembled parts.

The situations in which the motor of the
present kind may be utilized are numerous
and various, as of course the reciprocating
plunger comprised 1n the motor, and which 1s
subject to the fluid-pressure controlled at
pleasure by the cut-off valve, by which oneis
enabled to give at pleasure a more or less
powerful access back of the piston-like head
of the plunger to result in a more or less
extended and a more or less powerful stroke
being imparted to the plunger, may actuate
or control any immovable part as described.
The stroke of the plunger may be employed,

for instance, to set a brake on a vehicle or’

car and when desired to cause a withdrawal
of the brake from 1ts set position.

The 1nvention includes a cylinder having
one end closed and at its other a contracted
circular slide-bearing opening and a plunger

slidable in said opening having a piston-like

head constituting aslidable partitionin the cyl-
inder and creating in one end portion thereof

achamber which isthe full cross-sectional area

of the cylinder and at the other side of the
piston an annular chamber which 1s of course
of cross-sectionally smaller area, the inner
boundary thereot being constituted by the
periphery ot the plunger, the cylinder hav-

ing a pressure inlet-opening leading into the-
annular chamber -and the apparatus compris-

ing a fluld-way through the piston-like head
for establishing communication from the an-
nular chamber at one side of the head to the
full -area chamber at the other side and a

50 cut-off valve for opening and closing said

fluid -way: and the invention furthermore
and otherwise consists in combinations and
arrangements of parts and the constructions
of certain of the parts, all substantially as
hereinafter fully described, and set forth 1n
the claims.

Reference 1s to be had to theaccompanying
drawings, in which—

Figure 1 is a central longitudinal sectional
view through the fluid-pressure motor. Fig.
218 a phn view of the same.

Inthedrawings, A repre sents‘wyhnder hav-
ing at one end the closing-head @ and having
at its other end the some‘wh&t contracted cir-

cular opening §, surrounded-by the endwise-

extended annular flange d, to afford a suitable

length of slide - bearing for the differential

plunger B, which is fitted to move for slide
movement in and through said opening 0.
The said plunger is hollow, having the cham-
ber # therein, and at its end toward the cyl-
inder-head @ it has the cylindrical flange-like
head or piston D, with a chamber g therem

which 1s sepamte from the plunger-chamber
£, and said piston-like head D closely fits and
slides within the cylinder A and constitutes a
movable partition, dividing the annular cyl-
inder-chamber / from the full-area cylinder-
chamber 2. The annular cylinder-chamber A

has its inner wall constituted by the periphery

of the plunger B, and the cross-sectional area
of this chamber is but fractional ot the area of
the chamber 7 at the other side of the head D.
7 represents a fluid-pressure inlet-opening
leading into the annular cylinder-chamber 4.
Fltted within the head D, centrally thereof,

isa casing E, of cylindrical form dmmetmcally _

considembly' less than the diameter of the
plunger B, said casing inclosing a chamber
i for the cylmdx 1ical cut-off Valve (>, the said
casing being of a length to extend not only
throughout the ]ength of the head D, but to
protrude for a suitable distance within the
chamber 7 in the hollow plunger, and said
casing opens endwise at m into the full-area
cylinder-chamber 2, while its opposite end »
is closed from the plunger-chamber /. "The
said valve-casing K has at different portions
in 1ts length the sidewise- -opening ports o and
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ger-head chamber ¢, while the one, ». opens
inlo the plunger-chamber £ The said valve
(r has an axially-extended stem 4% with which
one armof a bell-crank lever ¢ has a stud-and-
slot engagement, as indicated at . a thrust-
rod or operating-rod ¢ heing connected with
the other arm of the bell-crank lever for oper-
ating it and the cut-off valve.

LThrough the inner end wall of the hollow
planger-head D is a port £, which forms com-

munication from the annular evlinder-cham-

ber /4 into the plunger-head chamber 4.
At the end of the plunger B which pro-
truces endwise beyond the bearing-opening

b therefor of the cylinder is an outlet relief-

passage « for the pressure-fluid.

The cylindrical cut-off valve (3 is of such a
length relatively to the ports o and 2, dis-
tanced as shown, that when the valve is slid
through the bell - crank or other operating
mechanism thereforinwardly. soas to uncover
the port o or duplicated ports, the end portion
of the valve will fully close the port or dupli-
cated ports p.

The pressure fluid, whether compressed air,
water, steam, or whatever it may be, enter-
ing through the inlet ; into the annular cyl-
inder-chamber / will find its way through the
port 7 into plunger-head chamber ¢, thence
through port o, and by way of the endwise-
opening valve-chamber % into the full-area
cylinder-chamber 7, and according to the dif-
terences in the areas between the cylinder-
chamber #» and the annular chamber 4 there
will be a preponderating and greater working
force in the chamber 7, overpowering and
working against the fiuid-pressure in the an-
nular chamber 7, resulting in the piston-like
head being moved in an inward direction—
that is, leftward—until the valve-casing E
has, with the piston-headed plunger, been car-

ried so that its port o has been moved to the |
right-hand end of the valve (3. whereupon |

the fluid-pressure aceess into the full-area cyl-
inder-chamber 7 will be cut off, at which time
the motion of the plunger will stop, and as
the plunger by its working movement to the
leftward establishes a closing of the port o it
brings the port p relatively to the valve, so
thata very slight movement given to the valve
by the valve-actuating mechanism will open
the said port p, whereby all compressed air
back of the plunger-head may be relieved
through the valve and port » and relief-pas-
sage i to erable the pressure fluid in the por-
tion of the cylinder - chamber having the
smaller cross-sectional pressure area to work
against the plunger-head or piston to carry
1t to the rightward and to whatever may be
regarded as its normal or starting position.
Of course after the valve-stem ¢* has heen
moved inwardly to any given extent, the plun-
ger at the same time following it, the valve
may be given another and still further inward
movement for a continuance of the workine
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stroke, repetitions of the combined inward
movements of the valve and plunger being
possible within the limits or range of action
of the apparatus. -

Having thus described my invention, what

- I claim, and desire to secure by Letters Pat-

ent, 18—

1. In a fluid-pressure motor, in combina-
tion, a cylinder having at one end a head, and
at the other a contracted opening, and pro-
vided with a pressure inlet-opening, a ditfer-
ential plunger slidable through said contract-
ed opening, and having a hollow piston-head,
itting 1 the cylinder, and provided with a
port, establishing communication between the
cylinder-chamber and the chamber in the hol-
low piston-head, a valve-chamber within said
piston-head of the plunger, opening endwise
to the cylinder-chamber, and having a port
opening to the chamber in the piston-head.
and a cut-off valve endwise movable in said
valve-chamber.

2. In a fluid-pressure motor, in combina-
tion, a cylinder having at one end a head and
at the other a contracted opening, and pro-
vided with a pressure inlet-opening, a hollow
plungerslidable throughsaid contracted open-
img and having a hollow piston-head, fitting
in the cylinder, and provided with a port, es-
tablishing communication between the ¢ylin-
der-chamber and the chamber in the plunger-
head, and having at its opposite end an out-
let or relief passage, a valve-chamber concen-
trically within the chamber in the hollow pis-
ton-head and extending centrally through and
within the hollow piston-head, inwardly closed
from the plunger-chambeér and outwardly open
to the end portion of the cylinder partitioned
by the hollow piston-head, and having ports
opening to the plunger and hollow piston-head
chambers, respectively, and a movable cut-off
valve in the valve-chamber and so arranged in
opening one of said ports as to close the other,
and vice versa, substantially as described.

3. In a fluid-pressure motor, in combina-
tion, a cylinder closed at one end, having at
1ts other end a contracted circular slide-bear-
Ing opening, and having a pressure inlet-open-
ing, a chambered plunger slidably fitted in
sald opening, having a cylindrical head en-
largement, constructed with a chamber and a
port therein communicating from the cylin-
der-chamber with the hollow piston-head, and
havinga relief outlet-opening endwise beyond
the cylinder, a cylindrical valve-casing cen-
trally located at and within the hollow piston-
head of the plunger, having ports communi-
cating with the plunger-chamber and with the
hollow piston-head, and opening at the end of
the head, a cylindrical cut-off valve arranged
to alternately open and close said ports, and
a valve-stem extended through the closed end
of the cylinder.

4. In a fluid-pressure motor, in combina-
tion, a cylinder having one end closed and at
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its other a contracted circular slide-bearing
opening, and a plunger slidable in said open-
1ng, having a hollow piston-like head, consti-
tuting a slidable partition in the cylinder, and
creating in one end portion thereof, a cham-
ber, the full area of the cylinder, and at the
other side of the piston an annular chamber,
of cross-sectionally smaller area, the inner
boundary of which is constituted by the plun-
ger, the cylinder having a fluid-pressure in-
let-opening leading into the annular chamber,
a port through the hollow piston-head for es-
tablishing communication from the annular
chamber to the full-area chamber, and a cut-
off valve for opening and closing said port.
5. In a fluid-pressure motor, in combina-
tion, a cylinder having one end closed and at
its other a contracted slide-bearing opening,
a plunger in the cylinder and slidable in said
opening, having a hollow piston-like head,

3

constituting a movable partition in the cylin-

der, and creating in one end portion thereof,
a chamber, the full area of the cylinder, and

atthe other side of the piston an annular cham-

ber, of cross-sectionally smaller area, the cyl-
inder having a fluid-pressure inlet-opening
leading into the annular chamber, a port
through the hollow piston-head for establish-
Ing communication from the annular chamber
to the full-area chamber, a cut-off valve for
opening and closing said port, and means for
establishing an exhaust-outlet from the full-
area cylinder-chamber, for the purposes set
forth. o | |

~ Signed by me at Springfield, Massachusetts,

in presence of two subscribing witnesses.
CHARLES HENRY ATKINS.
Witnesses: '
Wwn. 5. BELLOWS,
A. V. Leamy.
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