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To all whom it may concern: 
Be it known that I, WILLIAM G. STOWELL, 

a citizen of the United States, residing at 
Dayton, in the county of Montgomery and 
State of Ohio, have invented certain new 
and useful Improvements in Hydraulic Mo 
tors, of which the following is a specifica 
tlOn. 
My invention l'elates to power motol's and 

particularly to hydraulic moto's of the re 
ciprocating type. 
The object of the invention is to provide 

in such type of motor a construction which 
enables access to be had to the interior op 
erating parts of the motor, particularly the 
valves with the least possible effort and 
without dismembering the structure. 

Referring to the drawings, Figure 1 is 
a horizontal longitudinal Sectional view 
through the assembled motor. Fig. 2 is a 
side elevation of the assembled motor partly 
broken away as indicated by line y y of Fig. 
3. Fig. 3 is a transverse sectional view 
through the valve housing on line at a of 
Fig. 1. 
Like parts are indicated by similar char 

acters of reference throughout the several 
views. 
The invention relates to that type of Water 

motors which comprises the cylinder having 
a reciprocating piston therein and a station 
ary valve housing in which are located inlet 
and outlet valves with means for reversing 
the positions of the valves at either limit of 
the piston stroke to discharge the water or 
other fluid alternately on opposite sides of 
the reciprocating piston. 
In the drawings, 1 represents the cylinder 

which may be of tubing of suitable size. 
The cylinder 1 is incloséd between a cylin 
der head 2 and a valve housing 3, each of 
which are recessed to receive the ends of the 
cylinder 1, the structure being retained in 
position by tie-rods 4 engaging ears 5 of 
the head 2 and the valve housing respec 
tively. The head 2 and valve housing 3 are 
also provided with supporting feet or lugs 
6 having openings 7 therein for additional 
tie-rods 4. The head 2 is provided with a 
stuffing-box 8 through which projects a pis 
ton rod 9 attached to the piston head 10 
which reciprocates within the cylinder 1. 
The valve housing 3 is divided into three 
non-communicating chambers, 11, 12, and 
13. Located in the chamber 11 is a recip 

rocating inlet valve 14, one valve seat for 
which is formed in the inner side of the 
chamber 11 as at 15, the opposite valve seat 
being on the extremity of a bushing 16, 
screw threaded into the valve housing 3. 
The external diameter of the bushing 16 is 
such that when said bushing is removed from 
the valve housing 3, the valve 14 and its 
springs 22 may be readily withdrawn from 
the chamber 11. 

Located in the chamber 12 is a reciprocat 
ing outlet valve 17. The outlet valve 17 is 
mounted in a bushing 18 screw threaded into 
the housing 3. Valve seats 19 are provided 
on the opposite ends of the bushing 18 for 
the outlet valve 17. The bushing 18 is fur 
ther provided with a plurality of transverse 
openings 20 communicating with the cham 
ber 12. The external diameter of the bush 
ing 18 is equal to or greater than the diam 
eter of the heads of the valve 17. By un 
Screwing the valve bushing 18 from the 
valve housing 3 the outlet valve 17 and its 
springs 22 will be removed therewith. 

Both the inlet valve 14 and the outlet 
valve 17 are provided with valve stems 21 
projecting in opposite directions beyond the 
valve housing 3 and are further provided 
With helical springs 22 projecting somewhat 
beyond the extremity of the valve stems 21. 
The valves 14 and 17 are adapted to be 
moved in one direction, that is, to the right 
in Fig. 1, by the contact of the piston head 
10 upon the springs 22 and valve stem 21, 
as the piston head 10 approaches the limit 
of its stroke or contacts the springs 22 car 
ried on the stems of the respective valves 
and compresses said springs 22 until the 
piston head contacts the valve stems 21. A 
slight further movement of the piston 10 
will unseat the respective inlet and outlet 
valves. After being unseated the expansion 
of the helical springs 22 will complete the 
movement of the valves, causing them to be 
completey reversed and seated on the oppo 
site valve seats. Other means must be pro 
vided for tripping the inlet and outlet 
valves when the piston 10 reaches the op 
posite limit of its stroke. This valve trip 
ping mechanism comprises a disk 23 carried 
on the extremity of the reciprocating rod 24 
mounted in bearings in the valve housing 3 
and piston head 10. A stuffing-box 25 is 
provided in the valve housing 3 through 
which the rod 24 projects. The opposite 
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end of the rod 24 projects through the piston 
head 10 and into a central bore 26 in the 

is provided with a head 27 which limits the 
relative movement of the piston rod 9 and 
rod 24. The depth of the bore 26 in the 
piston rod 9 is such that prior to the contact 
of the piston head 10 Wit. the valve springs 
22 the bottom or end 28 of the bore 26 will 
contact the head 27 of the rod 24 and cause 
the rod 24 and disk 23 to move away from 
the valves 14 and 17 in unison. With the 
movement of the piston. Thus the valve 
tripping disk 23 will have moved entirely 
out of the path of the valves and will allow 
said valves free movement under the action 
of the springs 22 after they are tripped by 
the contact of the piston head 10. Upon 
the reverse movement of the piston as it 
approaches the limit of its stroke, the piston 
head 10 will engage the head 27 of the rod 
24 and draw the rod 24 in the direction of 
movement of the piston, causing the disk 23 
to engage the valve springs 22 on the oppo 
site side of the Valve housing 3 and com 
presses said springs until the disk 23 engages 
the valve stems 21, when by additional move 
ment of the parts by the piston, the disk 
will be caused to unseat the valves, after 
which the springs 22, by their expansion, 
will cause a complete reversal of said valves. 
From the above description it will be ap 

parent that the piston 10 moves independent 
of the rod 24 and disk 23 throughout the 
greater portion of its stroke and engages 
said rod 24 only as it approaches the limit 
of its stroke in either direction. As it ap 
proaches the limit of its stroke to the right 
in Fig. 1, it engages the rod 24 to move the 
disk 23 away from the valves to allow the 
valves free action, when reversed by the 
contact of the piston. As it approaches the 
limit of its stroke to the left in Fig. 1 it 
engages the head 27 of the rod 24 to move 
the disk 23 into engagement with the valve 
stems and springs and cause the reversal of 
the valves. 

Screw threaded into the valve housing 3 
on the side opposite the cylinder 1 is a cylin 
der extension 29 which may be removed from 
the engagement with the housing to expose 
the valves and valve bushings and disk 23 
Without disturbing any of said parts. In 
order that the extension 29 may be readily 
removed and replaced, a hexagon projec 
tion 30 is provided to be engaged by a 
wrench or spanner. The chamber 13 in the 
valve housing 3 communicates with the in 
terior of the cylinder extension 29 through 
the orifice 31. A pipe or conduit 32 con 
nects the chamber 13 with the conduit or 
passage 33 in the cylinder head 2 which 
communicates with the interior of the cylin 
der 1 through an orifice 34. A water inlet 
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a water outlet orifice 36 is likewise provided 
in the outlet chamber 12. 
The operation of the device is as follows: 

With the parts arranged as shown in Fig. 1, 
the Water or other fluid supply enters 
through the inlet orifice 35 to the chamber 11 
thence, through the opening controlled by the 
inlet valve 14 to the cylinder extension 29; and 
thence, through the orifice 31 to the chamber 
13; from which it is carried by the pipe or 
conduit 32 to the passage 33 in the head 2; 
and thence, through the orifice 34 into the 
cylinder 1 and discharged against the rear 
side of the piston head 10. The fluid thus 
entering the cylinder 1 between the piston 
10 and the head 2, forces the piston 10 in its 
movement to the right. The exhaust water 
from the cylinder 1 and in advance of the 
piston head 10 passes through the outlet in 
the valve housing controlled by the valve 17 
and through the transverse openings 20 in 
the bushing 18 to the interior of the dis 
charge chamber 12; and thence, through the 
outlet 36. Upon the reversal of the parts 
after the piston head 10 has engaged and 
operated the respective valves, the inlet sup 
ply will enter through the chamber 11 di 
rectly into the cylinder 1 at the right of the 
piston head 10, while the exhaust from the 
cylinder 1 at the left of the piston head will 
travel through the reverse course through 
the orifice 34, the passage 33, the conduit 32, 
and the chamber 13; thence, to the cylinder 
extension 29 from which it will flow into the 
discharge chanaber 23 through the opening 
controlled by the outlet valve 17 and then 
through the outlet orifice 36. By unscrew 
ing the cylinder extension 29, the valves, 
bushings, and springs are readily removable, 
without disconnecting the tie-rods 4 or dis 
turbing any other parts of the motor. 
When the cylinder extension 29 is removed 
and the piston 10 is forced to the right hand 
end of the cylinder 1, the disk 23 which is 
Secured upon the rod 24 by nuts 37, can 
readily be pulled away from the proximity 
of the valves to allow them to be removed. 
The bushing 16 may be unscrewed from the 
valve housing 3 which will permit the valve 
14 With its springs 22 to be withdrawn from 
the chamber 11. The valve 17 being mount 
ed within the bushing 18 which forms the 
valve seats for said valve 17 may be removed 
with its springs 22 by unscrewing the bush 
ing 18 from the valve housing 3. 
In motors of this type it is the valves and 

springs which give the most trouble and 
require the most attention. In the struc 
ture described, the valves and springs may 
be readily and easily removed or replaced 
without disturbing the other parts of the 
motor. 
From the above description it will be ap 

parent that there is thus produced a motor 
orifice 35 is provided in the chamber 11 and of the character described, possessing the 
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particular features of advantage before 
enumerated as desirable, but which obviously 
is susceptible of modification in its form, 
proportion, detail construction, and arrange 
ment of parts, without departing from the 
principle involved, or sacrificing any of its 
advantages. 
Having thus described my invention I 

claim: 
1. In a motor of the type specified, a cyl 

inder inclosed at one end by a head united 
to a Supporting base, a housing having inlet 
and outlet chambers inclosing the other end 
of said cylinder, a cap detachably secured 
to said housing and forming a continuation 
of the cylinder beyond said housing, bush 
ings detachably connected within the cham 
bers of said housing and providing valve 
seats, said bushings being detachable in the 
direction of the said cap, and one of said 
bushings having a series of ports at points 
intermediate the valve seats, double puppet 
inlet and double puppet exhaust valves 
mounted in said bushings and removable 
therewith, a piston within the cylinder, a 
hollow piston rod connected to said piston 
and extending in one direction therefrom, 
the hollow portion of said piston rod being 
of a length less than the effective stroke of 
the piston, a piston rod extension or trip 
rod extending into the hollow portion of the 
piston rod and through the axis of the valve 
housing, said trip rod having a head upon 
the end thereof which extends into the hol 
low piston rod, and a disk detachably se 
cured to the other end of said trip rod and 

3. 

lying between the valve housing and the de 
tachable cap, substantially as specified. 

2. In a reciprocating Water motor, a cyl 
inder, a piston within said cylinder, a valve 40 
housing inclosing One end of said cylinder, 
a detachable cap secured to said valve hous 
ing and forming a continuation of the cyl 
inder, said valve housing having inlet and 
exhaust chambers adapted to communicate 
with the chambers on each side of said hous 
ing, detachable bushings mounted in Said 
chambers and providing one of the seats for 
the inlet valve and the two seats for the 
exhaust valve, the bushing providing the 
seats for the exhaust valve having a series 
of ports between said seats, the bushings 
and the valves being removable together 
from the housing, a piston rod connected to 
the piston and provided with a cavity there 
in, a reciprocating trip rod having a head 
extended into the cavity in the piston rod 
and adapted to alternately engage the piston 
and the terminal wall of the cavity in the 
piston rod, and to thus be actuated, said trip 
rod extending through the axis of the valve 
housing, and a disk mounted upon the end 
of said trip rod between the valve housing 
and the removable cap, Substantially as speci 
fied. 
In testimony whereof, I have hereunto set 

my hand this 20th day of October A.D. 1908. 
WILLIAM G. STOWELI. 

Witnesses: 
F. L. WALKER, 
HARRY F. NOLAN. 
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