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The present invention relates to improvements in the 
construction of fluid motors. 
The overall object of the invention is to provide an im 

proved fluid motor which has high size to power and 
weight to power ratios and which is economical to manu 
facture. 

Another object of the invention is to provide an im 
proved fluid motor capable of being driven by either com 
pressible or non-compressible fluids. 

Another object of the invention is to provide an im 
proved fluid motor having a positionally driven rotary 
output. 
A further object of the invention is to provide an im 

proved fluid motor which is particularly adapted to be 
driven by waterpower as by being connected to the usual 
water supply found in most homes and businesses. 

Ancillary to the last object, another object of the inven 
tion is to provide an improved portable fluid motor which 
may conveniently be attached to a garden hose and em 
ployed to power various tools employed in yard work, as 
for example hedge trimmers, pruning saws, etc. 
The basic motor of the present invention comprises a 

cylinder and a piston reciprocable therein, the piston hav 
ing axial passageway means therethrough. A member 
also reciprocable in the cylinder is adapted to sealingly 
engage said passageway means. Means are provided for 
urging said piston towards one end of the cylinder and 
into sealing engagement with the sealing member. Means 
are then provided for introducing pressurized fluid into 
said one end of the cylinder to displace the piston and seal 
ing member towards the other end of the cylinder. Means 
are further provided for limiting the movement of the 
sealing member so that it will be disengaged from the 
piston and then returning the sealing member towards 
said one end of the cylinder. Fluid is discharged from 
the other end of the cylinder as the piston is returned to 
wards said one end and into engagement with said sealing 
member for a subsequent reciprocation. 

Another aspect of the invention involves the provision 
of a fluid motor having a rotary output wherein the motor 
comprises a reciprocable piston positively driven in at least 
one direction by fluid pressure. 
Another aspect of the invention comprises the basic 

motor above described wherein a second cylinder sur 
rounds the first cylinder to provide an annular passage 
way through which the fluid, and particularly liquid, is 
discharged back towards the one end of the first cylinder. 
Where liquids are used as the power source this allows the 
liquid to be diverted from whatever tool is driven by the 
IOtOr. 
A further aspect of the invention comprises a water 

motor adapted to be connected to a garden hose or the 
like and having a power tool driven thereby. A hose is 
connected to the inlet of the motor and a second hose is 
connected to the discharge from the motor. The two 
hoses are coextensive in length for a substantial distance 
from the motor where the discharge hose terminates at a 
point sufficiently remote that there is no danger of the 
operator getting wet. The first or inlet hose is accessible 
for connecting to the garden hose. 
The above and other related objects and features of the 

invention will be apparent from a reading of the following 
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2 
description of the disclosure found in the accompanying 
drawings and the novelty thereof pointed out in the ap 
pended claims. 

In the drawings: 
FIG. 1 is a longitudinal section of a fluid motor em 

bodying the present invention; 
FIG. 2 is a section taken on line II—II in FIG. 1; 
FIG. 3 is a section taken on line III—III in FIG. 1; 
FIG. 4 is a section taken on line IV-IV in FIG. 1; 
FIG. 5 is a section taken on line V-?V in FIG. 1; 
FIGS. 6, 7 and 8 are schematic views illustrating the 

operation of the fluid motor of FIG. 1; 
FIG. 9 shows a modified embodiment of the present in 

vention; 
FIG. 10 shows another modified embodiment of the 

present invention; 
FIG. 11 shows a further modified embodiment of the 

present invention; 
FIG. 12 is a section taken on line XII—XIII in FIG. 11; 
FEG. 13 is a section taken on line XIII-XIII in 

FIG. 11; 
FIHG. 14 shows a modified embodiment of the present 

invention particularly adapted to be driven by water 
power; N 

FIG. 15 is a section taken on line XV-XV in FIG. 14; 
FIG. 16 is a section taken on line XVI-XVI in 

FIG. 14; 
F?G. 17 is a section taken on line XVII—XVII in 

FIG. 14; M 
FIG. 18 is a Section taken on line XVII-XVIII in 

FIG. 14; 
F?G. 19 is a drawing on a reduced scale illustrating the 

manner of using the fluid motor of FIG. 14; 
FIG. 20 is a longitudinal section of a portion of a fur 

ther modified embodiment of the invention; 
FIG. 21 is a section taken on line XXI-XXII in 

FIG. 20; 
FIG. 22 is a section taken on line XXIII-XXIII in FIG. 

20; and 
FIG. 23 is a fragmentary longitudinal section of yet a 

further modified embodiment of the invention. 
The fluid motor seen in FIG. 1 comprises a cylinder 

20 and a piston 22 slidable therein and provided with an 
O-ring 24 to prevent leakage between the cylinder and 
the piston. As can be seen from FIGS. 1 and 3, the 
piston 22 is essentially cup-shaped with a piston rod 26 
secured to and projecting from its left-hand end. The 
rod 26 is slidably journaled in an end cap 28 which is 
threaded into the cylinder 20. Openings 30 communicate 
with the interior of the cup-shaped piston 22 and provide. 
an axial or longitudinal passageway therethrough. 
A seat 32 is formed on the piston 22 at the right-hand 

end of the longitudinal passageway therethrough. A seal 
ing member 34 (FIGS. 1 and 4) is adapted to engage 
the seat 32 and seal off this longitudinal passageway. The 
sealing member 34 is provided with vanes 36 which guide 
the sealing member for reciprocation within the cylinder. 
20 so that the sealing member will accurately engage the 
seat 32 and seal off the longitudinal passageway when en 
gaged with the piston 22. 
The sealing member 34 is provided with a hub 38 at 

its opposite end. The hub 38 is grooved so that a ten 
sion spring 40 may be secured thereto by being threaded 
into said grooves. The opposite end of the spring 40 is 
similarly secured to a hub 42 on a retainer plate 44 which 
is mounted in the adjacent end of the cylinder 20. 

Pressurized fluid is introduced into this end of the cylin 
der through a passageway 46 in a handle 48. The handle 
48 is provided as a convenience in manipulating the cylin 
der 20 when a portable tool is attached to the fluid motor. 
A set screw 50 is provided to retain the 'cylinder 20} within 
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a bore formed in the handle 48 with a fluid-tight connec 
tion being made between the cylinder and the handle. 
Means are provided for attaching a hose 52 to the lower 
end of the passageway 46. The hose 52 is connected to a 
source of pressurized fluid and flow of fluid to the cylinder 
20 is controlled by a stem valve 56 secured to trigger 
54. Normally the trigger 54 is urged outwardly by a 
spring 58 against a stop pin 60 so that the stem valve 56 
seals off the passageway 48. Depression of the trigger 
54 will bring opening 62 in the stem valve 56 into align 
ment with the passageway 48 to permit flow of fluid into 
the cylinder 20. It will be seen that holes 64 (FIG.S. 1 
and 5) are provided in retaining plate 44 to permit the 
free flow of fluid into the cylinder 20. 

FIGS. 1 and 6 illustrate the start or reset position of 
the fluid motor wherein the piston 22 is urged toward the 
right-hand end of the cylinder 269 by a compression spring 
66. Spring 66 is centered by a hub 68 on the end cap 28 
and a hub 70 on the piston rod 26. The passageway seat 
32 is thus maintained in sealing engagement with the seal 
ing member 34. Fluid pressure acting against the sealing 
member 34 and piston 22 forces these two members 
towards the lefthand or lower end of the cylinder 20. 
Fluid flow is indicated by the arrows in FIGS. 6-8. As 
this occurs the force exerted by tension spring 40 on the 
sealing member 34 progressively increases until the bal 
ance of fluid forces and spring forces on this sealing mem 
ber causes it to disengage from the piston 22; this position 
just having been reached in FIG. 7. The relative spring 
forces are such that the sealing member 34 will be re 
turned to its start position at the inlet end of the cylin 
der 20 as indicated in FIG. 8 and thereafter the piston 22 
will be returned towards this same inlet end by the spring 
66. The piston 22 will be forced against the sealing 
member 34 and that member will again seal the longitu 
dinal passageway therethrough by engaging the seat and 
a subsequent reciprocation of the piston 22 will automat 
ically result. 

It will be evident from FIGS. 7 and 8 that when the 
sealing member 34 is separated from the piston 22, fluid 
will flow through the longitudinal passageway in the piston 
and then be discharged through openings 72 in the re 
tainer 28 (FIGS. 1 and 2). 
A chuck 74 is secured to the piston rod 26 to provide 

for the attachment of a tool as, for example, a file 76 
which is partially illustrated. The rate of reciprocation 
of the piston 22 and the tool driven thereby may be con 
trolled by the extent of depression of the trigger 54 as 
fluid is throttled going through the opening 62 in the 
stem valve 56. The stroke of the piston 22 may be con 
trolled by a stop screw 78 which is threaded through the 
retaining plate 44 and abuts the hub 38. The screw 78 
has a smooth diameter 79 at its outer end which projects 
through the end wall of the handle 48 so that it may be 
simply rotated by a screw driver using the slot provided 
in its outer end. An O-ring packing is provided to prevent 
leakage of fluid where the diameter 79 passes through 
the handle 48. Thus by threading the screw 78 into or 
out of retaining plate 44, the start or rest position of the 
sealing member 34 may be conveniently controlled and 
thereby the start position of the piston 22 likewise con 
trolled. The leftward travel of the piston 22 is substan 
tially unaffected by this adjustment so that its end result 
is to control the stroke of the piston 22. 

Referring now to FIG. 9, a modified embodiment of 
the invention illustrates a means for more accurately con 
trolling the stroke of the reciprocating piston. In this 
embodiment a cylinder 80 is formed, as by swaging to 
provide a sliding journal for a piston rod 82 which is 
secured to a piston 84 slidable with the cylinder 80. The 
piston 84 is also cup-shaped and has a longitudinal pas 
sageway therethrough formed in part by openings 86. 
The end of this passageway facing the fluid inlet end of 
the cylinder is formed with a seat 88 which is sealingly 
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4 
sealing member 90 so that it will properly engage the seat 
88. A retaining plate 94 is mounted at the fluid inlet 
end of the cylinder 80. The plate 94 is held in place 
against a snap ring 96 by a connector 98, which is threaded 
into the inlet end of the cylinder 80. A rod 100 passes 
through an axial bore in the retainer 94 and is threaded 
into the sealing member 90. A tension spring 102 is 
secured to hubs 164 and 106 on the sealing member 90 
and retainer 94, respectively. 
The basic principle of the operation of this motor is 

substantially the same as that for the motor previously 
described. Thus pressurized fluid is introduced through 
a hose 108 attached to connector 98, from an appropriate 
source, and passes through the openings 110 in plate 94 
to displace the sealing member and cylinder towards the 
left or outer end of the cylinder 80. This movement con 
tinues until the head 112 of screw 100 bottoms against the 
retaining plate 94. A compression spring 114 may be 
provided to cushion any impact which would result from 
the head 112 engaging the retaining plate 94. Ín any 
event, these means positively limit the stroke of the seal 
ing member 99 as it travels away from the inlet end of 
the cylinder 80 and insures a separation of the sealing 
member 90 and piston 86 after a predetermined length of 
travel. The sealing member 90 is then returned to its 
start position by the spring 102 and the piston 86 returned 
towards the inlet end of the cylinder 80 by a compression 
spring 116 as fluid is discharged through openings 118 
surrounding the journal for piston rod 82. Because of 
the reduced cross section of the sealing member and also 
because of the fact that the spring 102 is not depended 
upon to separate the sealing member from the piston 22, 
the spring 102 is substantially lighter than the spring 40 
previously described. This increases the force of the out 
ward stroke of the piston 22 as the tension force thereon 
has been proportionately reduced. 
The fluid motor of FIG. 10 is similar to the fluid motor 

of FIG. 9 and like reference characters are used to in 
dicate corresponding parts. Tension spring 102 has been 
eliminated and a compression spring 120 is interposed 
between the piston 84 and the sealing member 90. With 
this arrangement, the compression spring 116 is substan 
tially stronger than the spring 120 and the piston 84 is 
forced by the spring 116 into sealing engagement with 
the member 90. As fluid is introduced in the inlet end 
of the cylinder 80, the piston 84 and sealing member 90 
are displaced to the outer end of the cylinder 80 until 
the head 112 of screw 100 engages the retaining plate 94 
to separate the sealing member 90 from the piston 84. 
The Sealing member 90 is maintained in spaced relation 
from the piston 84 by the spring 120 as both elements 
are returned toward the inlet end of the cylinder 80 by 
the spring 116. Since the spring 116 is stronger than the 
Spring 120, the piston 84 will again seat on the sealing 
member 90 preparatory to a further reciprocation of the 
piston 84. 

" In the embodiments of FIGS. 9 and 10 the length of 
stroke is controlled by threading the screw 100 into and 
out of the sealing member 90 to control the extent of its 
outward movement. 

Referring now to FIGS. 11-13, the embodiment of the 
motor therein shown also comprises many components 
which are essentially the same as found in FIG. 9 and 
like reference characters are used to identify correspond 
ing parts. A modified piston 122 is reciprocable within 
the cylinder 80 and has an axial passageway therethrough 
which is sealingly engaged by the sealing member 90. 
The Sealing member is drawn towards the retaining plate 
94 by a spring 102' having substantially the same char 
acteristics as the spring 40 in FIG. 1. The spring 102’’ 
is Secured at its opposite ends to hubs on the sealing 
member 90 and a retaining plate 94. 
The piston 122 has an annular insert 124 press-fitted 

therein. The insert 124 has ratchet teeth 126 formed on 
engaged by a sealing member 90. Vanes 92 guide the 75 its outwardly facing radial surface. A driving member 
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128 has teeth 130 disposed in opposed relation to the 
teeth 126. A retainer 132 is press-fitted into the outer end 
of the piston 122 to limit longitudinal movement of the 
driving member 128 toward and away from the insert 124. 
Instead of having a piston rod secured to the piston 122 
there is a rotary drive shaft 134 which is journaled in 
the outer end of the cylinder 80, with collars 136 pre 
venting axial movement relative to this journal. The in 
ner end or shank 138 of shaft 134 has a square cross 
section and is twisted as is best seen in FIG. 11. The 
driving member 128 has a square opening 140, therein 
for receiving this twisted shank portion, see FIG. 13. It 
will be noted that tension spring 116, which urges the 
piston 122 towards the sealing member 90 has outwardly 
bent ends. One of these bent ends is received by one of 
the fluid discharge openings 118 and the other bent end 
is received by one of a series of holes 142 (FIG. 12) in 
the retainer 132. This effectively prevents rotation of the 
piston 122 relative to the cylinder 80. 
The holes 42 (FIG. 12) in combination with open 

ings 144 (FIG. 13) in the driving member 128 and the 
shell-like configuration of insert 124 and piston 122 pro 
vide - a passageway through the piston 122 as in the other 
pistons previously described. 

In operation when pressurized fluid is introduced 
through the hose 108, the sealing member 90 and piston 
122 are displaced towards the outer end of the cylinder 
80. As this occurs, the teeth 130 of the driving mem 
ber 128 will be forced into mesh with the teeth 126. The 
driving member 128 is thus held in fixed relation relative 
to the piston 122 and cylinder 80 and rotation is imparted 
to the shaft 130 by reason of the twisted square shank 136. 
When the sealing member 90 is disengaged from the pis 
ton 122 by spring 102', the sealing member 90 returns to 
wards the inlet end of the cylinder 80 as previously de 
scribed. Likewise the piston 122 is also displaced to 
wards this inlet end by the spring 116. During this return 
movement of the piston 122, the teeth 130 are disengaged 
from the teeth 126 as the driving member is displaced 
from the insert 92. During the return movement of the 
piston, the drive member 128 may rotate freely relative 
to the piston 122 and there is no substantial torque applied 
to the rotary shaft 1434. The shaft 134 is free to con 
tinue rotating in the direction that it was originally driven. 
If there is any flywheel affect on the shaft 134 it will con 
tinue rotation as if power were applied to it continuously 
instead of intermittently. In any event, the rate of recip 
rocation of the piston 122 is so rapid that the rotation of 
the member 102 is effectively constant. 
The motors previously described have been capable of 

operating with either compressible or non-compressible 
fluids. The same holds true for the motor seen in FIG. 
14, however, this motor is particularly adapted to be 
driven by waterpower. 

In FIG. 14 a piston 150 is reciprocable within a cylin 
der 152. The piston 150 is again cup-shaped and has 
openings 154 (FIGS. 14 and 16) which comprise part of 
a passageway extending through the piston and ter 
minating in a seat 156. The seat 156 is sealingly engaged 
by a sealing member 158 (FIGS. 14 and 17) having 
vanes 160 insuring positive engagement with a seat 156. 
A retaining plate 162 is disposed within the cylinder 152 
inwardly of the inlet end thereof. The retaining plate 
162 is formed at the end of the sleeve 164 which is tele 
scoped within the cylinder 152 and positioned therein 
by a shoulder 166. A rod 168 passes through a sliding 
journal formed by hub 170 of retaining plate 162. The 
rod 168 is threaded into the sealing member 158 and 
provided with an enlarged head 172. A compression 
spring 173 is coiled around the rod 168 and is positioned 
concentrically thereof by bosses on the hub 170 and rod 
168. The spring 173 acting against the head 172 yield 
ingly displaces the sealing member 158 toward the inlet 
end of the cylinder 152. Holes 174 are provided in the 
plate 162 to provide for the flow of fluid therethrough. 
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A hub 175 is formed on the sealing member 158 to 
space the sealing member from the holes 174 so that they 
will not be sealed off when the sealing member is in its 
illustrated rest position. It will also be noted that the 
journal for the rod 168 is relieved adjacent the sealing 
member 158 so that the rod may be threaded into or out 
of the sealing member 58 to provide for adjustment of 
the stroke of the piston 150, as will later be explained 
in greater detail. 
A piston rod 176 is secured to the piston 150 and pro 

jects from the motor to power whatever tool is to be 
driven thereby. A compression spring 177 urges the 
piston 150 towards the inlet end of the cylinder 152 to 
bring the seat 156 into sealing engagement with the mem 
ber 158. A flow reversing baffle 179 is disposed at the 
outlet end of cylinder 152 and is spaced from the walls 
of said cylinder for the flow of water therepast. 
A second cylinder 178 is disposed concentrically with 

the cylinder 152 and forms therewith an annular passage 
way for the return of liquid discharged from the cylinder 
152. The left-hand or outer end of the cylinder 176 is 
reduced to provide a sliding journal for the piston rod 
176 and also to provide a seat for the spring 177. The 
reduced outer end of the cylinder 178 further provides a 
seat for the discharge end of the first cylinder 152 which 
is convoluted at this point (FIGS. 14 and 15) to provide 
for the passage of fluid from the interior of the cylinder 
152 to the annular passageway between the cylinders 
52 and 78. 
The cylinders 152 and 178 are maintained in assembled 

relation by a connecting unit comprising a connector 180 
threaded onto the cylinder 178. The connector unit 
comprises an inner connector 182 spaced from the outer 
connector 80 by webs 184. The inner connector engages 
sleeve 164 and forces the shoulder 168 against cylinder 
152 to thereby force the convoluted end of the cylinder 
152 against the seat formed therefor at the end of the 
cylinder 178. The connector 182 has secured to its right 
hand end a hose 186 and the connector 180 has secured 
to its right-hand end a hose 188 which is concentric of 
and generally spaced from the hose 186. The hose 186 
is advantageously provided at its outer end (FIG. 19) 
with a connector 190 which may be conveniently attached 
to a garden hose or some other source of water power. 

In operation pressurized water enters through the hose 
186 and passes through the openings 174 and retaining 
plate 162 to displace the sealing member 158 and piston 
150 towards the discharge end of the cylinder 152. This 
continues until the combined spring and water pressure 
forces on the sealing member 158 prevent its further dis 
placement in the left-hand direction, thus causing it to 
Separate from the piston 150. This principle of operation 
Would be essentially the same as that described in con 
nection with the motor of FIG. 1. However, the principle 
of operation illustrated by the motors of FIGS. 9 and 10 
can also be employed by making the spring sufficiently 
Weak so that at the point of maximum movement of the 
Sealing member 158 the force which the spring 173 
eXerts on the sealing member is not sufficient to cause 
the Sealing member to separate from the piston 158. 
Separation of the Sealing member would then be obtained 
by the coils of the spring 173 abutting each other and 
forming means for limiting further movement of the seal 
ing member 158 so that there is provided a positive stop 
Which limits the movement of the sealing member and 
likewise controls movement of the piston 150. With this 
latter form of spring 173, the stroke of the sealing member 
158 may be adjusted by threading the rod 168 into and 
Out of the sealing member 158 and thus the stroke of 
the piston 150 can also be controlled. 

In any event, when the piston 150 separates from the 
Sealing member 158, water passes through the longitudinal 
passageway therein and is discharged from the left-hand 
end of the cylinder 152 as the member 158 is returned 
towards the inlet side of the cylinder by spring 173 and 



3,236, 157 
7 

the piston is returned towards said inlet side by spring 
177 until the piston 150 again engages the sealing mem 
ber 158 to commence another cycle of operation. As 
water flows past the piston 150 it is directed into the 
baffle 179 which tends to reverse the flow of the water 
and thereby creates a water pressure force on the piston 
150 which increases the force of its return stroke. The 
water discharged from the cylinder 152 passes through 
the annular chamber between the cylinders 152 and 178 
and then between the connectors 180 and 182 and finally 
between the hoses 186 and 188 to the end of the hose 188. 
The motor of FIG. 14 is intended to power garden 

tools and other tools where water power is readily avail 
able. Thus, a threaded portion 194 is formed on the 
outer end of the cylinder 178 and a groove 196 is formed 
with the outer end of the piston rod 176 so that a tool 
may be attached to the motor by means of the threads 
194 and a mechanical connection made with the piston 
rod 176 by means of the groove 196. In FIG. 19 the 
motor is illustrated as driving a hedge trimmer 198. It 
will be seen that the inlet and discharge hoses 186 and 
188 are disposed coextensively for a substantial distance 
from the motor so that the operator is free to use the 
tool 198 without danger of getting wet as the hose 198 
discharges the spent water at a substantial distance from 
the motor. 
The fluid motor shown in FIG. 20 is most advanta 

geously, though not necessarily, used with pneumatic 
power. This motor comprises a cylinder 200 within 
which piston 202 and sealing member 204 reciprocate. 
As with the other pistons herein disclosed the piston 200 
has a longitudinal passageway which terminates in a seat 
206 facing and engageable by the sealing member 204. 
A stem or rod 208 projects from the sealing member 2004 
and is received by a journal in a spider or retainer 210. 
The outer arms of the spider 210 are captured between 
a shoulder on the cylinder 200 and an end cap 210 
threaded therein. The end cap is provided with a fitting 
214 for receiving a hose 216 which is connected to a 
source of pressurized air. A compression spring 218 is 
coiled around the stem 208 between the spider 210 and 
a head 220 formed on the stem 208. 

It will be noted that the sealing member 204 is provided 
with a disc-like element 222 which is closely spaced from 
the interior wall of the cylinder 200. The element 222 
which could also be separately formed is preferably cir 
cular in shape and spaced from the cylinder 200 a distance 
of approximately .010 inch with an internal cylinder di 
ameter of 1.5 inches. The disc-like element provides an 
orifice means for controlling the flow of fluid past the 
sealing member and preferably take the form of sharp 
edged orifice plate with the area of the orifice between 
2.5% and 40% of the internal area of the cylinder. 
The operation of the present motor follows the same 

basic principles as have previously been described. That 
is, a spring, not shown, urges the piston 202 into sealing 
engagement with the sealing member 204. Air entering 
through the hose 216 displaces both the sealing member 
and the piston member away from the inlet end of the 
cylinder until the sealing member reaches the outer ex 
tent of its stroke which may be controlled either by the 
force of the spring 218 or by the action of the coils of 
spring 218 abutting each other in the fashion previously 
described. In any event, when this separation occurs air 
is discharged through the passageway in the cylinder 202 
and there is a flow of air past the sealing member 204. As 
the air flows past the sealing member it must pass through 
the annular orifice defined by the disc-like element 222. 
In passing through this orifice, there is a reduction pres 
sure at the orifice itself and also a turbulence created on 
the discharge side of the sealing member. Further, there 
is a reduction in the rate of flow of air through the pas 
sageway in the piston 202 and a consequent reduction in 
air consumption. The net result of providing this orifice 
effect is that the sealing member is able to return towards 
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8 
the inlet end of the cylinder more rapidly. The disc-like 
element thus assures full power from the motor which 
might otherwise be lost if an external force on the piston 
were to cause it to sealingly engage the sealing member 
before it had returned to its start position at the inlet 
end of the cylinder. If this latter event were to occur, the 
motor could stall with the piston displaced toward the 
outlet end of the cylinder. The described orifice means 
greatly increase the external force required to stall the 
motor. The smaller the orifice area, the greater this 
stalling force becomes and the more effective orifice areas 
range between 2.5% and 10% of the internal cylinder 
diameter for obtaining maximum power on each stroke. 
On the other hand the preferred orifice area for maximum 
stroke power causes a slower operation of the motor so 
that operation within the broader limits of orifice area 
may be desirable for faster operation. 
Another advantage which is derived from the provision 

of the disc-like element 222 in reduction of noise in the 
operation of the fluid motor where pneumatic power is 
used. When the sealing member is unseated from the 
piston 202 there is only a limited volume of air which . 
may be explosively released at this point. Further gains 
in this respect are obtained by spacing the disc-like elle 
ment closely adjacent the piston 202 to provide the ut 
most minimum of air which may be explosively released. 
In any event, the noise level is drastically reduced as 
compared to operation of the motor wherein release of 
the sealing member, in effect, places the supply line of 
pressurized air in direct communication with the discharge 
outlet for the motor. 

FIG. 23 illustrates a motor which is essentially the 
same as that shown in FIG. 20 and like reference parts 
are employed to denote corresponding elements. The 
modified sealing member 204” is provided with stream 
lined surfaces on both sides of the disc-like element 222' 
so that return movement of the sealing member may be 
further facilitated. 

All of the fluid motors above described may be powered 
by either non-compressible or compressible fluids, as pre 
viously mentioned, and are characterized in the fact that 
the piston is positively driven in one direction by fluid 
power and returned by yieldable means in the opposite di 
rection. The described motors are capable of extremely 
high rates of reciprocation of the piston and are extremely 
efficient in that high power outputs may be obtained from 
relatively Small motors and also in that the weight of 
these motors is quite small compared to the power which 
is obtained. Further, the rate of reciprocation of the 
piston and the length of its stroke may be selectively 
controlled, as desired, as has been illustrated in the 
various embodiments. 

It is to be understood that the motors of the present 
invention have widespread utility and the uses herein de 
Scribed are for illustrative purposes. It will also be noted 
that the various features of the different embodiments of 
the invention may be combined in several different ways 
in order to obtain best results for a given application. In 
the same vein it will be understood that variations in the 
structural arrangement of these motors will occur to those 
skilled in the art within the scope of the inventive concepts 
Which are to be measured by the appended claims. 

Having thus described the invention, what is claimed as 
novel and desired to be secured by Letters Patent of the 
United States is: 

1. A fluid motor comprising a cylinder, a piston recip 
rocable therein, a sealing member reciprocable in said 
cylinder and engageable with one side of said piston, 
an inlet for introducing pressurized fluid into the sealing 
member end of Said cylinder to displace the sealing mem 
ber and piston towards the piston end of the cylinder, dis 
charge passageway means for exhausting fluid from the 
Sealing member end of the cylinder, said discharge pas 
Sageway means being sealed by engagement of the seal 
ing member and piston, resilient means acting on said 
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piston and opposing its movement toward the piston 
end of the cylinder, means disposed within the sealing 
member end of the cylinder for limiting movement of 
the sealing member towards the piston end of the cylinder 
to disengage the sealing member from the piston and re 
turning the sealing member towards the sealing member 
end of the cylinder in spaced relationship from said pis 
ton, said resilient means providing the sole means for 
limiting movement of the piston after the sealing mem 
ber is disengaged therefrom and returning the piston to 
ward the sealing member end of the cylinder to reen 
gage the sealing member for a subsequent cycle of op 
eration. 

2. A fluid motor comprising a cylinder, a piston re 
ciprocable therein, said piston having a length approxi 
mating the inner diameter of said cylinder, a piston rod 
projecting from the piston beyond one end of said cylin 
der, a sealing member reciprocable in said cylinder and 
engageable with said piston, an inlet for introducing pres 
surized fluid into the sealing member end of said cylinder 
to displace the sealing member and piston towards the 
piston end of the cylinder, discharge passageway means 
for exhausting fluid from the sealing member end of the 
cylinder, said discharge passageway means being sealed 
by engagement of the sealing member and piston, resili 
ent means acting on said piston and opposing its move 
ment toward the piston end of the cylinder, means dis 
posed within the sealing member end of the cylinder for 
limiting movement of the sealing member toward the 
piston end of the cylinder to disengage the sealing mem 
ber from the piston and returning the sealing member 
towards the sealing member end of the cylinder in spaced 
relationship from said piston, said resilient means pro 
viding the sole means for limiting movement of the piston 
after the sealing member is disengaged therefrom and 
returning the piston toward the sealing member end of 
the cylinder to engage the sealing member for a subse 
quent cycle of operation. 

3. A fluid motor comprising a cylinder, a piston hav 
ing a low mass reciprocable therein, a piston rod pro 
jecting from the piston beyond one end of said cylinder, 
a sealing member reciprocable in said cylinder and en 
gageable with said piston, an inlet for introducing pres 
surized fluid into the sealing member end of said cylinder 
to displace the sealing member and piston towards the 
piston end of the cylinder, discharge passageway means 
for exhausting fluid from the sealing member end of the 
cylinder, said sealing member and said piston having 
formed thereon cooperative conical seat and plug por 
tions disposed substantially on a 45° angle and provid 
ing the sole means for sealing the discharge passageway 
means, resilient means acting on said piston and opposing 
its movement toward the piston end of the cylinder, 
means disposed within the sealing member end of the 
cylinder for limiting movement of the sealing member 
toward the piston end of the cylinder to disengage the 
sealing member from the piston and returning the ram 
toward the sealing member end of the cylinder in spaced 
relationship from said piston, said resilient means pro 
viding the sole means for limiting movement of the piston 
after the sealing member is disengaged therefrom and 
returning the piston toward the sealing member end of 
the cylinder to engage the sealing member for a subse 
quent cycle of operation. 

4. A fluid motor comprising a cylinder, a piston recip 
rocable therein, a piston rod projecting from the piston 
beyond one end of said cylinder, a sealing member recip 
rocable in said cylinder and engageable with said piston, 
an inlet for introducing pressurized fluid into the sealing 
member end of said cylinder to displace the sealing mem 
ber and piston towards the piston end of said cylinder, 
discharge passageway means including a passageway 
through said piston for exhausting fluid from the sealing 
member end of the cylinder, said discharge passageway 
means being sealed by engagement of the sealing mem 
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0 
ber and piston, resilient means acting on said piston and 
opposing its movement toward the piston end of the cyl 
inder, means disposed within the sealing member end of 
the cylinder for limiting movement of the sealing mem 
ber toward the piston end of the cylinder to disengage 
the sealing member from the piston and returning the 
Sealing member toward the sealing member end of the 
cylinder in spaced relationship from said piston, said 
resilient means providing the sole means for limiting 
movement of the piston after the sealing member is dis 
engaged therefrom and returning the piston toward the 
Sealing member end of the cylinder to engage the seal 
ing member for a subsequent cycle of operation. 

5. A fluid motor comprising a cylinder, a piston re 
ciprocable therein, a piston rod projecting from the piston 
beyond the end of said cylinder, a sealing member re 
ciprocable in said cylinder and engageable with said 
piston, an inlet for introducing pressurized fluid into the 
sealing member end of said cylinder to displace the 
Sealing member and piston toward the piston end of said 
cylinder, a discharge passageway means for exhausting 
fluid from the sealing member end of the cylinder, said 
discharge passageway means being sealed by engage 
ment of the sealing member and piston, resilient means 
acting on said piston and opposing its movement toward 
the piston end of said cylinder, means for limiting move 
ment of the sealing member toward the piston end of 
the cylinder to disengage the sealing member from the 
piston and returning the sealing member toward the ram 
end of the cylinder in spaced relationship from said pis 
ton, an abutment engaged by said sealing member as it 
is returned to the sealing member end of the cylinder, 
thus establishing an initial or start position for the seal 
ing member, said abutment member being adjustable 
longitudinally of the cylinder to vary the initial position 
of the sealing member and thus to vary the length of 
stroke of the piston, said resilient means limiting move 
ment of the piston after the sealing member is disengaged 
therefrom and returning the piston toward the sealing 
member end of the cylinder to engage the sealing member 
for a subsequent cycle of operation. 

6. A fiuid motor as in claim 5 wherein means are pro 
vided for adjusting the abutment means from the ex 
terior of the fluid motor. 

7. A fluid motor comprising a cylinder, a piston recip 
rocable therein, a piston rod projecting from the piston 
beyond one end of said cylinder, a sealing member re 
ciprocable in said cylinder and engageable with said pis 
ton, an inlet for introducing pressurized fluid into the 
Sealing member end of said cylinder to displace the seal 
ing member and said piston toward the piston end of said 
cylinder, di?charge passageway means for exhausting fluid 
from the sealing member end of the cylinder, said dis 
charge passageway means being sealed by engagement of 
the Sealing member and piston, resilient means acting 
on said piston and opposing its movement toward the 
piston end of said cylinder, means disposed within the 
Sealing member end of the cylinder for limiting move 
ment of the sealing member toward the piston end of 
the cylinder to disengage the sealing member from the 
piston and returning the sealing member toward the seal 
ing member end of the cylinder in spaced relationship 
from said piston, said resilient means providing the sole 
means for limiting movement of the piston after the seal 
ing member is disengaged therefrom and returning the 
piston toward the sealing member end of the cylinder to 
engage the sealing member for a subsequent cycle of op 
eration, and means for controlling the rate of flow of 
pressurized fluid through the inlet into the sealing mem 
ber end of said cylinder to thereby control the rate of 
reciprocation of the piston. 

8. A fluid motor comprising a cylinder, a piston re 
ciprocable therein, a piston rod projecting from the 
piston beyond one end of said cylinder, a sealing mem 
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said piston, an inlet for introducing pressurized fluid 
into the sealing member end of said cylinder to displace 
the sealing member and piston towards the piston end 
of said cylinder, discharge passageway means for exhaust 
ing fluid from the sealing member end of the cylin 
der, said discharge passageway means being sealed by 
engagement of the sealing member and piston, a com 
pression spring acting against said piston and opposing 
its movement toward the piston end of said cylinder, a 
fixed mounting member spanning the cylinder at the 
sealing member end thereof, a tension spring connected 
at one end to said mounting member and at its opposite 
end to said sealing member and urging the sealing mem 
ber to a start position at the sealing member end of the 
cylinder, said piston engaging said sealing member in its 
start position, said tension spring exerting a lesser force 
on said sealing member in its start position than the 
opposing force of fluid pressure therein, the force of said 
tension spring increasing with movement of the sealing 
member and piston to overcome the fluid pressure force 
and thus limit movement of the sealing member to disen 
gage it from the piston and return the sealing member 
to its start position in advance of the piston’s being re 
turned by the compression spring to engage the sealing 
member for a subsequent cycle of operation. 

9. A fluid motor comprising a cylinder, a piston re 
ciprocable therein, a piston rod projecting from the piston 
beyond the end of said cylinder, a sealing member re 
ciprocable in said cylinder and engageable with said 
piston, an inlet for introducing pressurized fluid into the 
sealing member end of said cylinder to displace the seal 
ing member and piston toward the piston end of said 
cylinder, discharge passageway means for exhausting 
fluid from the sealing member end of the cylinder, said 
discharge passageway means being sealed by engagement 
of the sealing member and piston, a compression spring 
acting against said piston and opposing its movement 
toward the piston end of said cylinder, a fixed mounting 
member spanning the cylinder at the sealing member 
end thereof, a tension spring connected at one end to 
said mounting member and at its opposite end to said 
sealing member and urging the sealing member to a start 
position at the sealing member end of the cylinder, a 
pin projecting from said sealing member through said 
mounting member and having a head engageable there 
with after the sealing member and piston have been 
displaced a predetermined distance toward the piston end 
of the cylinder to thus limit movement of the sealing 
member and disengage it from the piston whereupon the 
tension spring returns the sealing member to its start 
position in advance of the piston’s return by the com 
pression spring to engage the sealing member for a sub 
sequent cycle of operation. 

10. A fluid motor as in claim 9 wherein the piston has 
a low mass, and further wherein the sealing member 
has fins engaging the cylinder and guiding the recipro 
cation of the sealing member therein, and the discharge 
passageway means include a passageway through the 
piston and sealing of the discharge passageway is pro 
vided by cooperative conical seat and plug portions on 
the Sealing member and piston which are disposed sub 
stantially on a 45° angle and provide the sole means 
for sealing the discharge passageway means. 

11. A fluid motor comprising a cylinder, a piston re 
ciprocable therein, a piston rod projecting from the 
piston beyond the end of said cylinder, a sealing member 
reciprocable in said cylinder and engageable with said 
piston, an inlet for introducing pressurized fluid into the 
sealing member end of said cylinder to displace the 
Sealing member and piston toward the piston end of said 
cylinder, discharge passageway means, for exhausting 
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12 
fluid from the sealing member end of the cylinder, said 
discharge passageway means being sealed by engage 
ment of the sealing member and piston, a compression 
spring acting against said piston and opposing its move 
ment toward the piston end of said cylinder, abutment 
means limiting movement of the sealing member to 
wards the piston end of said cylinder to disengage the 
sealing member from the piston, a second compression 
Spring disposed between the sealing member and piston 
and spacing the sealing member and the piston as the 
first compression spring returns the piston towards the 
sealing member end of the cylinder, stop means engaged 
by the sealing member when it is so returned and posi 
tioning the sealing member in a start position where 
upon the first mentioned compression spring will cause 
the second compression spring to be deflected as the 
piston again engages the sealing member for a subse 
quent cycle of operation. 

12. A fluid motor comprising a cylinder, a piston 
reciprocable therein, a piston rod projecting from the 
piston beyond one end of said cylinder, a sealing mem 
ber reciprocable in said cylinder and engageable with 
said piston, an inlet for introducing pressurized fluid into 
the sealing member end of said cylinder to displace the 
sealing member and piston toward the piston end of 
said cylinder, discharge passageway means for exhaust 
ing fluid from the sealing member end of the cylinder, 
said discharge passageway means being sealed by en 
gagement of the sealing member and piston, a compres 
sion Spring acting against said piston and opposing its 
movement toward the piston end of said cylinder, a fixed 
mounting member spanning the cylinder at the sealing 
member end thereof, a pin projecting from said sealing 
member through said mounting member and having a 
head on the free i end thereof, a second compression 
spring coiled around said pin between the head and the 
mounting member, and providing the sole means for lim 
iting movement of the sealing member toward the piston 
end of the cylinder and returning the sealing member to 
a start position at the sealing member end of the cylinder 
in advance of the piston’s return toward the sealing mem 
ber end of the cylinder under the influence of said first 
compression spring for engagement with the sealing mem 
ber for a subsequent cycle of operation. 
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