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My invention relates to reciprocating motors 
particularly of the fluid pressure type. 
One of the objects of my invention is to pro 

Wide a reciprocating notion device which is Self 
contained, fully automatic and which is oper 
ated by fluid pressure, the control of the admis 
sion of fluid pressure being accomplished with 
Out Springs and Without resort being had to out 
Side mechanical devices. 
Another object of my invention is to provide 

a reciprocating motion device operated prefer 
ably by fluid pressure, in which the control 
valves for controlling the admission of fluid pres 
Sure to what may be termed the motor part, are 
locked between Strokes of the motor part. 

For the purpose of disclosing my invention I 
have illustrated certain embodiments thereof in 
the accompanying drawings. 

In Said drawings 
Fig. 1 is a more or less schematic view of a 

type of reciprocating motion device embodying 
my invention, showing the parts at the extremity 
of the stroke of the motor part in one direction; 

Fig. 2 is a similar view of the structure illus 
trated in Fig. 1, showing the motor part at the 
extremity of its stroke in the opposite direction; 

Fig. 3 is a Schematic view showing a modified 
form of my invention, wherein the speed of the 
Stroke in One direction may be relatively different 
from the speed of the stroke of the motor part 
in the opposite direction, and 

Fig. 4 is a similar view to Fig. 3, showing the 
parts, however, in their reversed positions. 

Referring first to the structure illustrated in 
FigS. 1 and 2, I provide what may be termed a 
motor member A, a pilot valve B and a control 
valve C. 
The motor member A preferably comprises a 

cylinder having operating therein a group of 
spaced apart pistons 2 and 3 operatively con 
nected together to work in unison through the 
instrumentality of a piston rod 4, one end 5 of 
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which is extended through the end of the cyl 
inder to provide a connection with the portion 
to be driven. This cylinder is provided with a 
pair of exhaust ports or openings 6 and 7 con 
nected by the conduit 8 with a suitable oil supply 
source. 9. The opposite ends of the pistons 2 
and 3 are provided with stop projections 0 and 

adapted to abut against the ends of the cylin 
der to leave a clearance between the ends of the pistons and the ends of the cylinder. 
The pilot valve B likewise comprises a cylinder 
2 having operating therein a pair of pistons 13 
and 14 mechanically connected together by a 

(C. 121-158) 
piston rod f 5 on which, intermediate of the pis 
tons 3 and 4 is a secondary piston 6. Ex 
tensions 7 and 7 of the piston rod 5 limit 
the extent of the stroke, towards the end of the 
cylinder, of the pistons in either direction. 
The control valve C likewise comprises a cyl 

inder 8 having operated therein suitably Spaced 
apart pistons 9 and 20 mounted on the piston 
rod 2 and likewise mounted on this piston rod 
2 is an intermediate supplemental piston 22. 
The piston rod 2 is also extended at its opposite 
ends as at 23 and 23' to limit the stroke of the 
pistons in either direction. 
A pressure device 24 is connected with the 

supply source 9 and this pressure device is like 
wise connected through an inlet pipe 25 with 
the cylinder 8 at a point intermediate of its 
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ends. This pressure device 24 is likewise con 
nected by the supply pipe 28 and its two branches 
27 and 28 with the cylinder of the pilot valve 
B, the connections being such that one of these 
branches will be closed by one of the pistons when 
the other branch is opened. 
A conduit 29 extends from the control valve, 

in front of the piston 9, to the motor cylinder 
at a point behind the piston 3 and at the end 
of the cylinder . A similar conduit 30 extends 
from the cylinder 8 from a point, in front of 
the piston 20 to the opposite end of the cylinder 
f behind the piston 2. 
The cylinder f3 is connected at one end by 

the conduit 3 with the cylinder 2 at a point 
in front of the piston 4 and a similar conduit 
32 connects the opposite end of the cylinder 8 
with the cylinder f2 at a point in front of the 
piston 3. Intermediate of the conduits 3i and 
32 the cylinder 2 is connected by conduit 33 
with an exhaust conduit 34 leading to the supply 
source 9, and the cylinder 8 is likewise con 
nected by the conduits 35 and 36 at the points 
indicated, with the exhaust 34. 
The motive fluid for Operating the reciprocat 

ing motion device is preferably oil, although other 
fluid pressure mediums may be used, such as gas 
or water or the like, and the pressure member 
24 preferably comprises a suitable oil pump, tak 
ing its supply from the source of supply 9 and 
delivering the oil under pressure to the various 
parts, as more fully hereinafter described. 

In operation, with the parts shown in the posi 
tion illustrated in Fig. 1, the pressure fluid is 
admitted to the cylinder 8 through the inlet 
pipe 25. It will be noted that with the parts in 
the position illustrated the two pistons 9 and 
20 are in their extreme left hand position while 
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2 
the pistons 3 and 4 of the pilot valve are in 
their right hand position, and the cylinders 2 
and 3 of the motor cylinder i are in their right 
hand extreme position. With the parts in the 
position indicated the conduit 29 leading from . 
the control valve C to the notor member A is 
uncovered by the piston 9. Therefore fluid pres 
sure entering the cylinder 8 through the conduit 
25 will pass through the conduit 29 in back of 
the piston 3, thus creating a pressure behind the 
piston 3 and driving the same to the left. This 
movement to the left is unopposed by any fluid 
in the cylinder which is at the left of the piston 
2, because said fluid will exhaust from the por 
tion of said cylinder through the conduits 30 
into the cylinder 8 and, with the pistons 9 and 
20 in the positions illustrated the exhaust con 
duit 35 Will be opened so that this fluid will flow 
back to the source of supply. During this move 
ment to the left of pistons 2 and 3, the pistons 
9 and 20 will be locked in the position illus 
trated due to the fact that pressure from the 
conduit 28 Will flow through the cylinder 2 and 
the conduit 32 behind the piston 9. Due to the 
fact that the pressure is exerted against one end 
of the piston structure including the pistons 9, 
20, and 22, this structure will be held against 
movement. In this instance, it will be noted that 
the parts of this structure are held or locked 
against displacement by the active pressure of 
the pump. Furthermore, due to the fact that as 
Soon as the pistons 2 and 3 start on their move 
ment in either direction, they will close the ports 
in the cylinder , opening into the pipes 37 and 
38 so that the fluid cannot escape from either 
end of the cylinder 2 and, as a result, the parts 
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are held against movement by an immovable col 
unn of liquid and to this extent may be said to 
be pressure-locked. Therefore, during the ma 
jor portion of the stroke of the pistons 2 and 3, 
the pilot Valve is locked in its position and the 
pistons 3 and 4 can move in neither direction 
inder the influence of vibrations or for any other 
cause. These pistons are only unlocked when 
the pistons 2 and 3 reach the extremities of their 
stroke. While I have used in the accompanying 
claims the expression "pressure-locked' as de 
scribing the condition of the pistons as being held 
against movement, as above described, it will be 
understood that this expression is used in both 
Senses, namely, the sense where active pressure 
is exerted for maintaining the parts in position 
or the Sense wherein the liquid column is sealed 
in the cylinder for the purpose of preventing 
movement of the pistons in the cylinder. 
As Soon, however, as the pistons 2 and 3 have 

moved to the limit of their stroke to the left the 
conduit 3 extending from the extreme right hand 
end of the cylinder 2 to the cylinder , and which 
upon the initiation of the movement of the pis 
ton 8 to the left had been in communication with 
the conduit , is opened to the right hand end of 
the cylinder f. Therefore, pressure (bearing in 
mind that the control valve and pilot valve B 
are still in the position shown in Fig. 1), will be 
admitted from conduit 25 through cylinder 8, 
conduit 29 through cylinder and conduit 3T be 
hind piston 3. Therefore, a preponderance of 
pressure is exerted to move pistons. 3 and 4 to 
the left or to the position illustrated in Fig. 2. 
This opens conduit 27 and closes conduit 28, 
thereby admitting pressure through the cylinder 
f2 an conduit 3 behind piston 20, and thereby 
exerting a preponderance of pressure to move 
pistons 20 and 9 to the right and to the position 
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illustrated in Fig. 2. Attention should be called 
to the fact that When the piston 2 has moved to 
the extreme position to the left the conduit 38 
connecting the left hand end of cylinder 2 with 
the cylinder is opened so that an exhaust back 
to the source of Supply 9 is provided for this end 
of the cylinder. 
With the parts moved to the positions illus 

trated in Fig. 2 the parts are in position to de 
liver pressure behind the piston 2 to again re 
verse the movement of the pistons to the right 
and it will be noted that as the pistons 2 and 3 
move to the right an exhaust is provided through 
the conduit 29, the cylinder f8 and conduit 36 for 
the right hand side of the cylinder. At the same 
time the pilot and control valves are locked 
against movement during the movement of the 
pistons 2 and 3 in the Same manner as has been 
described with reference to Fig. 1, except, how 
ever, that the parts are reversed. That is, pres- : 
Sure is being exerted through conduit 27, cylin 
der 2 and conduit 3 to maintain the control 
valve C in its right hand position and the con 
duits 37 and 38 are closed as soon as pistons 2 
and 3 start to move, thus preventing the escape 
or admission of any fluid under pressure to the 
opposite ends of pistons 3 and 4 and holding 
them securely locked against movement. 

In FigS. 3 and 4 I have illustrated a modifica 
tion wherein the movement of the pistons 2 and 
3 to the left may be considerably slowed down. 
This structure is particularly applicable wherein 
a work stroke is desired in one direction only 
and the period of the return stroke can be varied. 
In this structure the work stroke would be to the 
right, while the return stroke would be to the 
left. In other words, in Fig. 3 the apparatus is 
starting on its return stroke, and in Fig. 4 the 
apparatus is starting on its work stroke. The 
tWO pistons 2 and 3 have arranged therebetween 
a roller 39 which is adapted to be connected to 
any suitable mechanism. The movement of the 
pistons 9 and 20 to the left is controlled by an 
adjustable stop 4 so that the piston 9 may move 
to a controlled position to more or less open the 
inlet to the pipe 29 when the pistons 9 and 20 
are at the limit of their left-hand stroke. By 
controlling the size of the inlet to the pipe 29 by 
piston f9 the flow of oil to the cylinder behind 
piston 3 is reduced, thereby considerably slowing 
down the movement of the piston to the left. In 
view of the fact that the pressure pump 24 op 
erates at constant speed and therefore delivers 
a constant flow of oil into the cylinder f3. I pro 
vide relief valve 42 to permit the excess oil deliv 
ered by the pump 24 to pass back into the supply 
Source 9. 

In this structure it will be noted that the lower 
portion of the cylinder is slotted to accommo 
date the arm 40. However, the slotting of this 
cylinder at this point will not affect the opera 
tion of the apparatus except that certain of the 
oil will exhaust through this slot instead of 
through the exhaust pipes 6 and 7 as in Fig. 1. 
For certain types of apparatus, however, the fiow 
of oil through this slot will not affect the opera 
tion. While I have described the pistons 2 and 
3, 3 and 14, and 9 and 20 as separate pistons, 
in each instance the pistons 2 and 3 constitute 
in effect a single piston; the pistons 3 and 4 
likewise constitute a single piston including the 
piston portion 6 and the pistons 9, 20, and 22 
likewise constitute a single piston. It is quite 
apparent that instead of mounting the pistons 
on piston rods, as shown, the pistons of the dif 
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ferent cylinder could be a unitary structure with 
suitable channels or grooves formed therein to 
provide for the valve operation thereof. 

claim as my invention: 
1. A device of the character described, com 

prising at least three sliding valves each of 
which is Operated by fluid pressure, and fluid 
pressure connections between said valves by 
which effective pressure is admitted to the other 
valves when one of said valves moves to the limit 
of its stroke, and by which each of the valves is 
pressure locked against movement during the 
movement of any one of the other valves. 

2. A device of the character described compris 
ing at least three cylinders, a piston in each 
of said cylinders, the piston of each cylinder be 
ing pressure-operated, pressure connections be 
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tween said cylinders, the piston of each cylinder 
comprising a valve controlling the admission of 
effective pressure to the other two cylinders, and 
said pistons being SO disposed that they pressure 
lock the pistons of two of the cylinders against 
movement until the piston of the other cylinder 
has moved to the limit of its stroke. 

3. A device of the character described, con 
prising at least three sliding valves each of which 
is operated by fluid pressure, fluid pressure con 
nections between said valves by which effective 
pressure is admitted to and exhausted from the 
other valves when one of said valves moves to 
the limit of its stroke, and by which each of the 
valves is pressure-locked against movement dur 
ing the movement of any one of the other valves, 
and means for adjusting the movement of one of 
said valves to control the rate of admission of 
fluid pressure to one of the other valves without 
affecting the exhaust rate therefrom. 

4. A destice of the character described, com 
prising a leist, three cylinders, a piston in each 
of said cylinders, the piston of each cylinder 
being pressure-operated, pressure connections be 
tween said cylinders, the piston of each cylinder 
comprising a valve controlling the admission of 
effective pressure to and exhausted from the other 
two cylinders, said pistons being so disposed that 
they pressure-lock the pistons of two of the cyl 
inders against movement until the piston of the 
other cylinder has moved to the limit of its stroke, 
and adjustable means for adjusting the move 
ment of the piston of one of said valves to vary 
the rate of admission of fluid pressure to one of 
said valves without varying the rate of exhaus 
tion therefrom. 

5. In combination, a cylinder, a pair of pistons 
Operating therein and adapted to move Syn 
chronously, a control valve for said cylinder con 
trolling the inlet and outlet of pressure to the 
opposite ends of said cylinder, a pressure operated 
pilot valve for controlling the admission of op 
erating pressure to the control valve, the pis 
tons in said cylinder being adapted to control 
the admission of operating pressure to the 
pilot valve and to seal the pilot valve against 
inlet or outlet of operating pressure during the 
movement of said pistons between the extremities 
of their stroke. 

6. In combination, a cylinder, a pair of pistons 
operating therein and adapted to move Synchro 
nously, a control valve for said cylinder control 
ling the inlet and outlet of pressure to the oppo 
site ends of said cylinder, a pressure operated 
pilot valve for controlling the admission of op 
erating pressure to said control valve including 
a cylinder and pistons operating therein, con 
duits extending from the first-named cylinder to 
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the opposite ends of said pilot valve cylinder, the 
pistons in said first-named cylinder controlling 
the admission of operating pressure to said con 
duits and being adapted to close said conduits 
between the limits of the stroke of said pistons. 

7. In combination, a cylinder, a pair of pistons 
operating therein and adapted to move Synchro 
nously, a control valve for said cylinder control 
ling the inlet and outlet of pressure to the oppo 
site ends of Said cylinder, a pressure operated 
pilot valve controlling the admission of operat 
ing pressure to the Said control valve including 
a cylinder and operating pistons operating there 
in, ducts at the opposite ends of the first-men 
tioned cylinder communicating with said control 
valve, ducts extending from the first-mentioned 
cylinder to the opposite ends of the pilot valve 
and the length of the pistons in the first-men 
tioned cylinder being equal to the distance be 
tween one of said control valve ducts and one of : 
said pilot valve ducts whereby said pistons will 
close the pilot valve ducts except at the limit of 
the movements thereof. 

8. In combination, a cylinder, a pair of pistons 
operating therein and adapted to move Synchro 
nously, a control valve for said cylinder control 
ling the inlet and outlet of pressure to the oppo 
site ends of said cylinder, adjustable means for 
controlling the length of the stroke of Said con 
trol valve in one direction to control the admis 
Sion of pressure to the cylinder Without affecting 
the exhaust therefrom, a pressure operated pilot 
valve for controlling the admission of operating 
pressure to the control valve, the pistons in said 
cylinder being adapted to control the admission 
of Operating pressure to Said pilot Valve and to 
seal said pilot valve against the inlet or outlet 
of operating pressure during the movement of the 
pistons between the extremities of their strokes. 

9. In combination, with a work cylinder, a pair 
of pistons operating therein in synchronism, a 
control valve for controlling the admission of the 
inlet and outlet of Operating pressure to the op 
posite ends of said cylinder including a cylinder, 
a valve member operating in Said cylinder and 
controlling the admission of fluid pressure to the 
opposite ends of the work cylinder, a pair of 
pistons connected to said valve member for op 
erating the same and controlling the exhaust of 
operating pressure from the opposite ends of Said 
Work cylinder, a pilot valve including a cylinder 
and a valve member operating therein and Con 
trolling the admission of operating pressure to 
the opposite ends of the said control valve cyl 
inder, and a pair of pistons connected to Said 
valve member for operating the same, and con 
nections extending between opposite ends of said 
pilot valve cylinder and said work cylinder, the 
pistons in said work cylinder controlling the ad 
mission of pressure to the opposite ends of said 
pilot valve cylinder and closing the opposite ends 
of said pilot valve cylinder against the inlet or 
outlet of operating pressure between the extremi 
ties of movements of said work cylinder pistons. 

10. In combination, a work cylinder, a pair of 
pistons operating therein in synchronism, a con 
trol valve for controlling the inlet and outlet of 
operating pressure to the opposite ends of Said 
Work cylinder, comprising a cylinder, a pair of 
synchronously moving pistons in said cylinder 
and a valve piston intermediate of said pistons 
and operating therewith, a pressure inlet port to 
Said cylinder, a pair of pressure outlets from Said 
cylinder communicating with the opposite ends 
of said work cylinder, communication between 
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4. 
said inlet and said respective outlets being estab 
lished by the movement of said valve piston, a 
pair of exhaust ports in Said cylinder, Communi 
cation being established between said respective 
exhaust ports and said outlet ports leading to the 
Work cylinder by the movement of said pistons, 
a pilot valve comprising a cylinder, a pair of 
Synchronously moving pistons in said cylinder 
and a valve piston intermediate of said pistons 
and moving Synchronously therewith, an exhaust 
outlet in said cylinder, a pair of outlets in said 
cylinder respectively communicating with the op 
posite ends of said pilot valve cylinder, Communi 
cation being established between said outlets and 
Said exhaust by the position of said valve piston, 
a pair of pressure inlet ports in said pilot cylinder 
controlled by the position of the pistons therein, 
and a Second pair of pressure inlet ports at oppo 
site ends of Said pilot cylinder communicating 
With outlet ports in said work cylinder, said outlet 
ports in said Work cylinder being closed by the 
pistons thereof except when said pistons have 
reached the limits of their movements. 

11. In combination, a work cylinder, a pair of 
pistons operating therein in synchronism, a con 
trol valve for controlling the inlet and outlet of 
Operating pressure to the opposite ends of said 
Work cylinder, comprising a cylinder, a pair of 
Synchronously moving pistons in said cylinder 
and a valve piston intermediate of said pistons 
and operating therewith, a pressure inlet port to 
Said cylinder, a pair of pressure outlets from said 
cylinder communicating with the opposite ends 
of Said work cylinder, communication between 
Said inlet and said respective outlets being estab 
lished by the movement of said valve piston, a 
pair of exhaust ports in said cylinder, communi 
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cation being established between said respective 
exhaust ports and said outlet ports leading to the 
Work cylinder by the movement of said pistons, 
a pilot valve comprising a cylinder, a pair of syn 
chronously moving pistons in said cylinder and 
a valve piston intermediate of said pistons and 
moving Synchronolly thereWith, an exhaust out 
let in Said cylinder, a pair of outlets in said cyl 
inder respectively communicating with the oppo 
site ends of said control valve cylinder, communi 
cation being established between said outlets and 
Said exhaust by the position of Said valve piston, 
a pair of pressure inlet ports in said pilot cylinder 
controlled by the position of the pistons therein, 
and a second pair of pressure inlet ports at oppo 
site ends of said pilot cylinder communicating 
With outlet ports in said Work cylinder, said out 
let ports in said work cylinder being closed by 
the pistons thereof except when said pistons have 
reached the limits of their movements, and means 
for adjusting the stroke of the control valve pis 
tons in one direction to control the size of the 
opening admitting pressure behind the pistons in 
the work cylinder in one direction. 

12. A device of the character described oper 
ated by a liquid under pressure from a Substan 
tially constant source, comprising in combination 
a working cylinder, a piston member operating 
therein in one direction at a Substantially con 
stant rate with full effective pressure on a work 
stroke, and in the opposite direction in a timing 
stroke at a controlled variable rate, a pilot valve 
comprising a cylinder and piston therein oper 
ated by the liquid pressure effecting the move 
ment of said pistons at the ends of their respec 
tive strokes and hydraulically locked by the po 
sition of the pistons in said movement, a control 
valve including a cylinder and pistons, said pilot 
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valve causing the actuation of the control valve 
by effective pressure, said control valve being ad 
justable in its stroke in one direction to regulate 
the volume of liquid admitted back of the work 
piston, a pressure relief valve means for said liq 
luid allowing excess liquid to escape to exhaust 
without overload to the liquid pressure source, 
Said control valve having a full stroke in one 
direction and to admit full volume and pressure 
of liquid back of the piston member in said work 
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cylinder on a work stroke, and said control valve 
being hydraulically locked by effective pressure 
from Said pilot valve during the operation of said 
Work cylinder piston member. 

13. In combination, a work cylinder, a pressure 
operated piston in said work cylinder, a control 
valve cylinder, a pressure operated piston control 
valve in said cylinder, a pilot valve cylinder, a 
pressure operated piston pilot valve in said pilot 
valve cylinder, connections between said control 
valve cylinder and said work cylinder controlled 
by said control valve for alternately admitting 
and exhausting operating pressure to and from 
the opposite sides of said work: piston, connec 
tions between said pilot valve cylinder and control 
valve cylinder for admitting and exhausting op 
erating pressure alternately to and from the op 
posite ends of said control valve cylinder con 
trolled by said pilot valve piston, said piston main 
taining the inlet pressure sealed in the control 
valve cylinder during the movement of the pilot 
valve piston, and connections between the work 
cylinder and the pilot valve cylinder for admitting 
and exhausting pressure to and from said pilot 
valve cylinder from and to said work cylinder, 
the piston of Said Work cylinder maintaining said 
connections sealed between its strokes. 

14. In combination, a work cylinder, a pressure 
operated piston in said work cylinder, a control 
valve cylinder, a pressure operated piston control 
valve in said cylinder, a pilot valve cylinder, a 
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pressure operated piston pilot valve in said pilot 
valve cylinder, connections between said control 
valve cylinder and said work cylinder controlled 
by said control valve for alternately admitting 
and exhausting ouerating pressure to and from 
the opposite sides of said work piston, means for 
adjusting the movement of Said valve to vary 
the extent of pressure admitted to one side of 
said work cylinder without varying the extent 
of the exhaust from the opposite side of Said Work 
cylinder, connections between said pilot valve 
cylinder and control cylinder for admitting and 
exhausting operating pressure alternately to and 
from the opposite ends of said control valve cyl 
inder controlled by said pilot valve piston, Said 
piston maintaining the inlet pressure sealed 
in the control valve cylinder during the move 
ment of the pilot Valve piston, and connec 
tions between the work cylinder and the pilot 
valve cylinder for admitting and exhausting pres 
sure to and from Said pilot valve cylinder from 
and to said Work cylinder, the piston of Said work 
cylinder maintaining said connections sealed be 
tween its strokes. 

15. In combination, a work cylinder, a pressure 
operated piston in said work cylinder, a control 
valve cylinder, a pressure operated piston control 
valve in said cylinder, means for adjusting the 
stroke of the control valve to vary the extent of 
the pressure admitted to one side of the Work 
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cylinder without varying the extent of exhaust 
from the opposite side of said work cylinder, a 
pressure operated relief valve for exhausting ex 
cessive pressure developed in said control valve 75 
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cylinder by the restriction of the extent of pres 
sure to the work cylinder, connections between 
said control valve cylinder and the work cylinder 
controlled by said control valve for alternately 
admitting and exhausting operating pressure to 
and from the opposite ends of said work cylinder, 
connections between said pilot valve cylinder and 
said control valve cylinder controlling the admis 
sion and the exhaust of pressure to and from Said 
control valve cylinder controlled by Said pilot 
valve, and connections between said Work cylin 
der and said pilot valve cylinder for controlling 
the admission and exhaust of pressure to and 
from said pilot valve cylinder from and to Said 
work cylinder controlled by said work cylinder 
piston. 

16. In combination, a work cylinder having a 
piston operating therein, ports arranged at the 
opposite ends of said cylinder, a control valve 

20 comprising a cylinder, a pair of synchronously 

5 
moving pistons and a valve piston operating 
therein controlling the admission and exhaust of 
pressure through the ports in said work cylinder, 
means for adjusting the stroke of the control 
valve piston in One direction to vary the flow of 
pressure to one of the ports of the work cylinder 
without affecting the escape of pressure from the 
other Work cylinder port, a pressure operated 
relief valve in Said control valve cylinder for per 
Initting the escape of excess pressure from the 
control valve cylinder when said valve restricts 
the admission of preSSure to one of the ports of 
the work cylinder, a pilot valve for controlling 
the admission of operating pressure to the con 
trol valve comprising a cylinder and valve pis 
tons operating therein, and pressure connections 
between the pilot valve cylinder and the work 
cylinder controlled by the position of the piston 
in the Work cylinder. 

ALBERT. E. WEAVER. 
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