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To all whom it may concern:

Be it known that we, GRAYDON POORE,
CHARLES INGREY, and ERNEST LATHAM, sub-
Jects of the Queen of Great Britain, residing at

5 London, in the county of Middlesex, England,
have invented anew and useful Fluid-Pressure
Motor, (that they have not patented the same
in any country, but have applied for Letters
Patent of Great Britain, No. 14,196, Noven:-

10 ber 19, 1885,) of which the following is aspeci-
fication.

Our invention relates to animproved motor
to be operated by steam or other motive fluid;
and it consists, essentially, in the combination

15 of eylinders, pistons,and shafts or axles to form
anarrangement, the motion of which resembles
that of the coupling known as *Oldham’s
Coupling.”?

Insuch an apparatus the cylinders are ar-

20 ranged in pairs, with the axis of one pair at
right angles to theaxis of the other pair. One
pair of cylinders is connected to one shaft, the
other pair to the other shaft, and the four pis-
tons are formed with or are rigidly connected

25 to a device answering approximately to the
cross in Oldham’s coupling.

The arrangement of motor we preferably
adopt is as follows: The cylinders constituting
a pair are placed opposite each other, andare

30 bored out in line. Each pair of cylinders is
mounted upon a tubular shaft or axle at right
angles to the bore of each cylinder. The two
tubular shafts or axles are supported by suit-

able bearings placed in lines parallel to each |

35 other, but at a distance apart equal to one-
half the stroke of the engine. The four pis-
tons are connected rigialy together, the axis of
one pair being at right angles to the axisof the
other pair, so that the two axes intersect and

40 form a cross. When the pistons are in the
cylinders, the two pairs of ¢ylinders, although
mounted on different centers, oeccapy posi-
tions at right angles to each other, and they
are maintained in these relative positions by

15 the connected pistons, the movement of which
causeseach pair of eylinders to revolve around
its center of motion—namely, the axisor shaft
to which it is connected. Motive fluid is ad-
mitted to the tubular shafts or axles, and passes

50 by means of passages or portsto the cylinders,

the admission and escape being controlled by
valves, as hereinafter described.

We will now proceed to describe our inven-
tion, reference being had to the accompanying
drawings, of which—

Figure1 is a side elevation of our improved
motor. TFig. 2 is an end elevation. Fig. 3 is
a vertical section through A A; Fig. 4, anend
elevation with the casing shown in section.
Fig. 5 is a plan with top part of the casing
removed. Fig. 6 isa vertical section through
B B, showing the two pairs of cylinders with
the pistons rigidly connected and forming a
CrosS. .

a b are two pairs of -eylinders, rigidly con-
nected by brackets ¢ d to tubular shafts e f.
The said shafts are supported by bearings gk,
which are placed parallel to each other, but
not in line, the distance apart of their centers
being equal to one-half the length of the
stroke of the pistons 7.

Each pair of ¢ylinders a b are bored out in
line, and are always maintained at right an-
gles to each other by the pistons ¢, which are
rigidly connected to each other by armsor rods
J, and form an equal-right-angle cross.

The cylinders a b are provided with ports %
{. mn are valves for regulating the passage of
motive fluid to and from the said ports. The
said valves are connected to valve-rods o p,
which aequire the necessaryamount of move-
ment by means of fixed eccentrics ¢ r, around
which the said valve-rods revolve.

s ¢ are stuffing-boxes, which surround the
shafts ¢ f, and have annular spaces u v, into
which motive fluid is received from the pipes.

w x are orifices leading from the spaces u v
to the interior of the tubular shafts e f.

1 2 are passages leading from the tubular
shafts e f to the cylinder-ports k [; 3, casing;
4, exhaust-pipe. :

The motoractsas follows: Steam,compressed
air,or water or other liquid at pressure is ad-
mitted to the cylinders from the tubularshafts
¢ f and passages 1 2 through the ports % [, un-
covered by the valves m n, and acts upon a
piston. Steam or fluid-at pressure actsin one
cylinder of each pair at the same time, and
causes the pairs of cylinders to revolve each
around its respective axis and turn the shafts 1co
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e f. When the pistons of one pair of cylin- |
ders are, respectively, at the bottom and top
of the cylinders, the pistons of the other pair
are midway in their respective cylinders, as
particularly shown in Fig: 6 of the drawings.
After the motive fluid has forced a piston to
the end of its stroke, one of the valves m » is
opened so as to uncover a port, k7, and allow
the motive fluid to escape into the casing 3,
whence it is led away by the exhaust-pipe 4.
Either or both of the shafts ¢ f can be em-
ployed to transmit motion.

It will be  obvious that without departing
from the nature of ourinvention several modi-
fications of our improved motor can be made.
For instance, the cylinders -may be rigidly
united in the form of a cross, and the pistons
made in pairs and attached to the shafts, thus
reversing the arrrangement herein described.

We claim—

1. The combinationoftwo pairsofeylinders.
each pair connected by a tubularbracket, and
mounted on a tubular shaft, two pairs of pis-
tons having cruciform piston-rod, and suitable
supply and exhaust valves, substantially as
and for the purposes specified.

- 2. Thecombination of cylinders a b, brackets

cd, tubular shafts e f, bearings ¢ %, pistons i,
arms or rods j, ports k [,valves m n, rods o p,
eccentrics ¢ 7, stuffing-boxes s ¢, spaces u v,
orifices w @, and passages 1 2.

3. In a fluid-pressure motor, the combina-
tion of two pairs of cylinders and two pairs
of pistons, said devices having a ecruciform
arrangement, two tubular shafts on whichsaid
devices are mounted, said shafts being parallel
but not aligned, and suitable supply and ex-
haust passages and valves, substantially as
and for the purposes specified.

4. In a fluid-pressure motor, the combina-
tion of two pairs of eylinders and two pairsof
pistons connected and having a cruciform ar-
rangement, shafts on which said devices are
mounted, fixed eccentrics, and arms which con-
trol the valve-rods, and are actuated by the
fixed eccentrics, substantially as and for the
purposes specified.

GRAYDON POORE.
CHARLES INGREY.
ERNEST LATHAM.

Witnesses:
‘WM. THOS. MARSHALL,
Epwp. N. HoBzs.
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