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UNITED STATES PATENT OFFICE. 
GEORGE W. COFFIELD, OF CLEVELAND, OHIO. 

WATER-MOTOR. 

955,501. 

To all whom it may concern: 
Be it known that I, GEORGE W. CorFIELD, 

a citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented certain new 
and useful Improvements in Water-Motors, 
of which the following is a specification. 
My invention relates to new and useful 

improvements in Water motors. 
The primary object of the invention is to 

provide a generally improved motor of this 
class which will be exceedingly simple in 
construction, cheap of manufacture and effi 
cient in use. 
The invention relates more particularly to 

piston-head and valve mechanism of simple, 
cheap and durable construction, reliable in 
its operation, and having its parts adapted 
to adjust themselves to the wear incident to 
use and reducing the liability of disarrange 
ment or breakage of parts to a minimum. 
The present embodiment of the invention 

is designed for use in driving light ma 
chinery, such as Washing machines and the 
like. 
With the above mentioned objects in view 

the invention consists in the novel construc 
tion, arrangement and combination of parts, 
hereinafter described, illustrated in one of 
its embodiments in the accompanying draw 
ings, and particularly pointed out in the ap 
pended claim. 

Referring to the drawings forming a part 
of this specification, Figure 1 is a longitudi 
nal sectional view of a cylinder and recipro 
cating piston embodying this invention. 
Fig. 2, a side elevation of the same, a por 
tion of the cylinder and piston head being 
broken away for the purpose of clearer illus 
tration of the parts. Fig. 3, a cross sectional 
view taken through line 3 of Fig. 1. Fig. 4, 
a detail perspective view of the slide valve 
carried by and within the improved recipro 
cating piston-head. 

Similar numerals of reference designate 
like parts throughout all the figures of the 
drawings. 
The cylinder of the improved motor com 

prises the usual cylindrical main body por 
tion 1, inclosed at its ends with cylinder 
heads 2, provided with piston pipe open 
ings surrounded by stuffing boxes. 3. The 
cylinder heads 2, are mounted and secured 
upon the ends of the cylinder body 1 by any 
Suitable means. 
The piston-head comprises a main disk 4, 
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provided with a port-head 5, and a second 
disk member 6, provided with a flanged rim 
Or ring portion 7, adapted to abut against 
the main disk 4, and providing a fluid cham 
ber 8, surrounding the port-head 5. When 
assembled, the disk member 6, abuts against 
one side of the port-head 5 and the main 
disk 4, and is removably secured to the main 
disk 4, by means of a plurality of connecting 
bolts or screws 9. An annular recess cham 
ber 10, is formed about the rim or ring por 
tion 7, for the reception of a suitable pack 
ing for the piston-head. 
The port-head 5, is provided on opposite 

sides with openings 11 Separated by means 
of a divisional or fluid-diverting wall 12 in 
the port-head, one of said openings 11 being 
adapted to receive and contain an inlet pis 
ton pipe 13 and the other an outlet piston 
pipe 14. 
The cylinder of the improved motor may 

be mounted in any suitable and convenient 
manner and the outlet piston pipe 14 may 
be connected to the machinery to be operated 
by means of any suitable and convenient 
gearing Such as a rack and pinion or the like. 
The illet piston pipe conveys the water or 
other operating fluid into the piston head 
and cylinder as hereinafter described, and 
may be connected to the source of supply 
in any suitable and convenient manner. 
The port-head 5, is provided with inlet 

and outlet ports 15 and 16, communicating 
With the inlet and outlet piston pipes 13 
and 14, respectively, the inlet port 15 re 
ceiving the operating fluid from the inlet 
piston pipe 13, and conducting it into the 
fluid chamber 8, whence it is conducted al 
ternately through the ports 17 and 18 into 
the cylinder chamber, the outlet port 16, re 
ceiving the ejected fluid alternately from the 
cylinder chamber through the ports 17 and 
18, as the operating fluid is ejected through 
the latter by means of the valve mechanism 
hereinafter described. The valve ports 17 
and 18, intersect or extend through the face 
ends of the piston-head and are formed ad 
jacent to the initial inlet portion of the 
outlet port 16, and, in the present instance, 
in horizontal alinement with the latter so as 
to be thrown into and out of communication 
alternately with the outlet port 16, by means 
of the slide valve to be now described. 
The slide valve 19, is mounted within the 

fluid chamber 8, and upon the outer periph 
ery of the port -head 5, and is provided 
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With oppositely-disposed valve stems 20, 
which pass loosely through openings 21, 
formed in the opposite Walls or faces of the 
piston-head, said valve stems projecting 
through and beyond said openings so as to 
alternately engage the cylinder heads 2. As 
a means of preventing leakage or passage 
of the operating fluid through the openings 
21, to the exhaust fluid, the slide valve 19, 
has its face ends 19 entirely surrounding 
the valve stems 20, so that the face ends 19 
will abut against the inner walls of the pis 
ton head surrounding the openings 21 and 
thus securely close or seal them, while the 
piston is traveling from One end of the 
stroke, or extreme position to the other, as 
shown in Fig. 1 of the drawings. 

it will be understood that the movement 
of the valve shall be free from as little fric 
tion as possible between the faces of the pis 
ton head and the stems of the valve; there 
fore the openings in the piston walls through 
which the valve stems project, are neces 
sarily somewhat larger than the diameters 
of the valve stems. In order to provide 
means for sealing these openings around the 
valve stems, the ends of the valve are faced 
or made parallel throughout with the inner 
sides of the piston walls 4 and 6 to act as a 
valve to close said openings. 

Springs 22, which assist in 'eversing the 
valve, thereby reversing the piston at the 
end of the stroke or extreme movement, ai'e 
located in any convenient, operative posi 
tion, preferably on and extending beyond 
the valve stems 20, as shown in Fig. 1 of 
the drawings in the present instance. 

In Fig. 1 the piston is represented as 
moving from right to left, the valve abut 
ting against the inner forward wall of said 
piston thus throwing the chamber S in com 
munication with the cylinder chamber to 
the right of or behind said piston through 
the port 18, and establishing communication 
between the cylinder chamber to the left or 
in front of said piston and the exhaust pis 
ton pipe 14, through the ports 17 and 16, as 
will readily be observed from the drawing. 
As the piston approaches the extreme end of 
its stroke, the valve spring 22 compresses 
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until the end of the valve stem comes in con 
tact with the cylinder head, directly or in 
directly, when the valve is moved from its 
extreme position. The valve is then in a 
balanced position on account of the equality 
of pressure on both face ends and is pre 
vented from maintaining said balanced posi 
tion between the ports 17 and 1S, by the 
compressed spring which now acts inde 
pendently of the moving piston to throw 
said slide valve to the opposite side of the 
piston head, thus completing its movement 
and thereby reversing the piston. Arrows 
indicate the direction of the flow of the op 
erating fluid, both inlet and exhaust, while 
the valve is in the position indicated by the drawings. 
Having thus described an embodiment of 

my invention, what I claim and desire to 
Secure by Letters Patent is:- 
In a water motor, a piston head compris 

ing a main disk provided with a pot-head, 
a second disk member abutting with said 
port-head and having an integral rim abut 
ting with said main disk and forming, con 
jointly with said main disk and port-head, 
an annular fluid chamber surrounding said 
port-head, Said port-head being provided 
with inlet and outlet pipes and inlet and 
outlet ports communicating with said pipes, 
Said port-head being provided with valve 
port openings leading from said fluid cham 
ber and extending through the walls of the 
piston head to the cylinder chambers, a slide 
valve seated on the port-head, said slide 
valve having stems projected from the ends 
thereof loosely through openings in the 
walls of the piston, the ends of said valve 
Surrounding the stems being faced to lie 
parallel with the inner sides of the walls of 
said piston and adapted to Seal the openings 
in the piston Walls surrounding the valve 
stems when the valve is moving to either of 
its extreme positions. 

in testimony whereof I have affixed my 
signature, in presence of two witnesses. 

GEORGE W. COFFIELD. 
Witnesses: 

JENNIE, LUCRETIA HAMILTON, 
ARCHIE L. HAMILTON. 
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