
C. A l'ES, 
FU 1D MOTOR, 

APPLICAON FED SEPT. 7, 19. 

Patented Oct 29, 1918. 

// ffy 

%ZZZZZZZZ 

Žzz 

1,282,841, 

MAA 
NS 

.le, 
t11, 

/féorneys. 

Z | 9 

ZS 
| ?SÈžZZZZZZZZZ | 9 SANNSNANSINS 

  

  

  

  

  

  

  

  



0. 

15 

20 

25 

30 

85 

40 

.45 

5 5 

UNITED STATE 

1,282,841, 
Application filed September 

To all, whom it may concern: . 
Be it known that I, CHARLES AILEs, a 

citizen of the United States, residing at 
Marion, in the county of Marion and State 
of Ohio, have invented certain new and use ful Improvements in Fluid-Motors, of which 
the following is a specification, reference be 
ing had thereinto the accompanying draw 
Ing. , 
This invention relates to fluid motors and 

has for its main object to provide an im 
proved construction of this type in which a 
pressure cylinder is provided with a valve 
mechanism quickly and certainly shifted so 
as to reverse the movement of the pump 
piston. - 

. An additional object is to provide a valve 
mechanism for a fluid motor which is shifted 
by a toggle mechanism under control of a 
spring whereby to reverse the valve mech 
anism quickly and positively. . . . - 

In the accompanying drawings, Figure 1 
is a vertical longitudinal section taken cen 
trally of the device showing the cylinder 
and the valve mechanism, the piston being 
shown as having just started its stroke to 
ward the left of the figure; and Fig.2 shows 
a modified form of valve operating mech 
anism. • 

Referring to the drawing the entire device 
is shown as mounted on a casing 1 which 
may also serve as a drip pan. This casing 
has an upward extension 2 at its left hand 
end and to this extension the cylinder 3 and 
the valve mechanism, indicated generally by 
the numeral 4, is fast. As shown the end of 
the cylinder 3 is composed of a head 5 and 
at the other end of the cylinder may be pro 
vided a stuffing box 6, through which the 
piston rod 7 passes. The piston rod 7 is 
carried by a piston 8 moving in the cylinder 
3 and serves to operate any desired mech 
anism. ?? 

The fluid under pressure enters the valve 
mechanism casting at the inlet port 9 and 
passes by the valve proper. This valve is 
composed of pistons 10 and 11 both carried 
by a rod 12 and the rod is adapted to be 
moved reversely at each end of the stroke 
of the piston 8. . . . . 
From the inlet 9 the fluid moves through 

passages 13 and 14 into the cylinder 3. In 
the position of the valve shown the passage 
14 is open to the fluid under pressure and 
therefore the piston 8 is being moved to 
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ward the left of the figure. The fluid which 
has been used on the preceding stroke of the 
piston passes in the position shown out 
through passage 13 and out of the valve 
casing through an outlet 15. A second out 
let 16 serves to permit escape of the fluid 
when the piston 8 is moving in the other di 
rection. . - 

In order to shift the valve at the proper 
times the piston rod 7 is provided with a 
vertically extending standard 17, this stand 
ard having a plurality of holes 18, through 
which a connecting pin may be passed. The 
main framé 1 is provided with an upwardly 
extending standard 19 and pivoted loosely 
to this on a pin 20 is an oscillating lever arm 
21 having extensions between which a pin 
may be passed through the holes 18 in the 
standard 17. As will be seen the pins con 
nect the standard 17 to the lever 21 whereby 
the lever is oscillated with the movement of 
the piston rod7. The provision of a num 

60 

65 

70 

75 

ber of the holes 18 serves to permit a varia 
tion of the stroke of the lever 21. Also journaled loosely on the pin 20 on 
the standard 19 is one member 22 of a toggle, 

80 

the other member 23 of which is slidable in . a cylindrical casing 24 which is journaled 
on a pin 25 also carried by the stand 19. 
The casing 24 is provided with a cap screw 
or nut 26, and between the nut 26 and a col 
lar 27 fast on the sliding toggle member 23 a. 
spring 28 is confined. The toggle member 
28 passes loosely through the cap 26 and has 
a screw-threaded end 29, an adjusting nut 
30 being also screw-threaded to engage the 
threads 29. Between the cap 26 and the ad justing nut. 30 a. Spring 31 is provided sur 
rounding the toggle member 23. 
The oscillating lever 21 is T-shaped at its 

upper end and through flanges 32 are passed 
adjusting screws. 33. These screws serve to 
aid in the timing of the valve mechanism by 
controlling the movement of the toggle mem 
ber 22. The valve piston rod 12 may be 
bifurcated at its outer end and be provided 
with a pin 34 passing through a slot 35 in 
a connecting rod 36 which is pivoted at its 
other end by a pin 37 to the toggle member 
22. The slot 35 provides a lost motion con 
nection between the valve piston rod 12 and 
the connecting rod 36 so that the valve will 
not be moved throughout the stroke of the 
connecting rod, but only at the desired time. 

In the position of the parts shown the 
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piston 8 is moving toward the left of the 
figure as the passage 14 is opened to the 
liquid under pressure from entrance port 9. 
As the piston 8 moves toward the left the 

5 piston rod 7 is carried with it and thus 
through the pin 18 serves to oscillate the 
lever member 21. As shown, one of the 
screws 33 is pressing against the upper por 
tion of the toggle member 22 and therefore 

10 the toggle is being gradually straightened, 
thus compressing the spring 28. Also the 
connecting rod 36 is moving toward the left, 
but this produces no movement of the valve 
piston rod 12 because of the lost motion slot 

1535. When the piston 8 is moved far enough 
to carry the toggle members. 22 and 28 past 
the line joining pins 20 and 25 the spring 
28 will operate and quickly break the tog 
gle, thus moving the connecting rod 86 

20 rapidly toward the left of the figure and 
as the lostmotion of slot 35 has then been 
taken up the valve proper will be given a 
quick movement to the left, thus carrying 
the piston 10 past the passage 13 and carry 

25 ing the piston 11 past the passage 14. In 
that position of the parts the passage 13, is 
open to the fluid pressure from entrance 
port 9-and thus: the piston will reverse its 
motion and start toward the right. As it 

30 moves toward the right the oscillating lever 
21 will move with it and the right hand 
one of the screws 33 will shortly engage 
the upper portion of the toggle member 22 
and move it toward its straightened position. 

35-Toward the end of the stroke of the piston 
8 toward the right a reversal of the move 
ment of the toggle as above described will 
take place and the spring 28 will serve to 
break the toggle quickly so as to shift the 

40 valve mechanism again. - 
The spring 31 surrounding the toggle 

member 23 serves to limit the movement of 
the toggle when it is broken and moves 

... under the force of spring 28. The adjust 
45 ing nut 30 being earried on the toggle mem 

ber 23 serves to compress the spring 31 when 
the toggle is broken and thus prevents it 
from moving too far. . . 

i. It will be seen that the objects first stated 
50 are well accomplished by this construction. 

. The valve mechanism is quickly and cer 
tainly shifted and is not moved at all until 
substantially the end of the piston stroke 
is reached. Then the toggle mechanism 

55 serves to shift the-valve suddenly through. 
its full stroke, thus changing the connec 
tions for entrance of the fluid under pres 
sure and the reverse movement of the piston 
8 begins prompty. - 

60 - Fast to the supporting casting imay be 
a second vertical extension 37 and this may 
incluIde a, beaçing 88 fgr the piston. rod fi. 
Also a plurality of rods 39 Inay be passed 
between the extensions 2 and 37 of the Sup 

65 porting base 1 and held by nuts, as shown 
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whereby an accurately alined construction is 
provided and the piston rod 7 is compelled 
to move in alinement with the piston 8. 
In Fig. 2 I have shown a modified form of 

valve shifter, operated by water pressure, 
by which the valves 10 and 11 are shifted 
first in one direction and then in the other. 
Connected loosely to the toggle member 22 
is a member 23 slidable in a cylindrical 
member 24. This member 24 has journals 
25° rotatably mounted in the standards 19. 
One end of the member 23 is provided with a 
46 slidable in the cylinder 39. Somewhere in 
the Supply line the conducting pipe 40 is 
connected while its other end is connected to 
one member of the journal 25. This con 
nection, designated 41, to the journal 25* is of 
a well known construction which allows the 
journal to be oscillated freely and remain 
water tight. A passage 42 in the journal 
for a part of its length conveys the fluid, 
through a pipe connection 43, to the upper 
end ? the member 24 into which the fluid 
enters, causing the piston 46 to travel down 
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piston and rod 45 to which is secured a head 
80 
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90 
ward in the cylinder 39 carrying with it the 
member 23, which throws the toggle 22 
and its connecting mechanism to one side or 
the other, which operates on the valves 10 
and 11 to cause the incoming fluid pressure 
to operate upon one or the other end of pis 
ton 8. The movement of the main piston 
8 and rod serves to push the valve piston 
46 up in the cylinder 39 against the pres 
sure of the water, but when the toggle 
passes the center the pressure will depress 
piston 46, thus breaking the toggle quickly, 
in the manner of the spring 28 in Fig. 1. 
An adjusting nut 29 acts in the manner of 
the nut 29 of Fig. 1. 
While I have shown and described one 

embodiment of the invenition and a modifi 
cation thereof it will be understood that the 
same has been chosen for purposes of illus 
tration only and that I do not desire to be 
limited to the details of construction shown 
and described, for. obvious modifications 
will occur to a person skilled in the art. 
Having thus fully described my invention, 

- what I claim as new and desire to securé 
by Letters Patent, is:- 
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1.In a fluid motor, the combination, with a cylinder having a piston and a piston rod 
therein, of a base. supporting said cylinder, 
a standard projeeting upwardly from saidi 
base, a T-shaped head pivoted to said stand 
ard and connected to said piston rod, a toggle having one arm pivoted to said stand 
ard at the pivotal point of said head, a cas 
ing pivoted to said standard in which the 
other arm of the toggle is slidably carried, 

- and a valve for said cylinder having con 
neglions to one of said toggle arms. 
2. na fluid motor, the combination, with a cylinder having a piston and a piston rod 
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therein, of a base carrying said cylinder, a 
standard projecting upwardly from said 
base, a lever pivoted to said standard and 
connected to be oscillated by said piston rod, 
a toggle having one arm pivoted to the 
standard at the pivotal point of the lever 
and operable by the lever, a casing also piv 
oted to said standard in which the other 
toggle arm is slidably mounted, a spring 
tending to break said toggle, and a cylinder 
valve connected for operation by the toggle. 

3. In a fluid motor, the combination, with 
a cylinder having a piston and a piston rod 
therein, of a standard supported in rigid re 

29. 

lation to said cylinder, a lever pivoted to 
Said standard, having oppositely positioned 
projections thereon and connected to be 
oscillated by said piston rod, a toggle hav 
ing one arm pivoted to the standard at 
the pivotal point of the lever, and adapted to 
oscillate between said projections, a casing 
also pivoted to said standard and in which 
the other toggle arm is slidably carried, a 
spring carried in the casing and tending to 

5'-break the toggle, a cylinder valve, and lost 
motion connections from one of said toggle 
arms to operate said valve. 

4. In a fluid motor, the combination, with 
a cylinder having a piston and a piston rod 

8 

therein, of a supporting member, a lever piv 
oted to saidmember ar di connected to be oscil 
lated by the piston rod, said lever having 
oppositely positioned projections through 
which adjusting screws are passed, a toggle 
having one arm pivoted to the Supporting 
member at the pivotal point of the lever, and 
movable between said adjusting screws, a cas 
ing also pivoted to the supporting member 
and in which the other toggle armis carried, 
devices tending at all timesto break Said tog 
gle, a cylinder valve and connections from 
said first-mentioned toggle arm to operate 
said valve. 

5. In a fluid motor, the combination, with - 
a cylinder having a piston and a piston rod. 
therein, of a supporting member, a lever piv 
oted to said member and having opposite 
projections at one end thereof, a toggle hav 
ing one arm pivoted to the supporting mem 
ber at the pivotal point of said lever and 
movable between said opposite projections, 
devices connecting the other end of Said 
lever to the piston rod for operation there 
by, a cylinder valve, and means connecting 
Said toggle arm to said valve. 
In testimony whereof, I affix my signature. 

CHARLES A.ILES. 
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