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[57] ' ABSTRACT 

A gas or vapor powered double acting motor having a ’ ‘ 
housing in which is a primary central chamber and 
two secondary chambers communicating therewith. 
Each secondary chamber has a high pressure inlet port 
and low pressure exhaust port. A drive assembly is axi 
ally reciprocatable in the housing andincludes a rod 
carrying a free piston dividing the primary chamber 
into high and low pressure compartments. The rod is 
rigidly connected to each of. the secondary pistons. 
Within each of the secondary chambers is a cylindrical 
valve having radial holes. The valves are freely mov 
able byvthe free piston and the secondary pistons to 
respectively open and close the ports. The free piston - 
reciprocates in the primary chamber by high pressure 
‘gasses which are admitted in one compartment and 
expelled as low pressure exhaust gas out of the'other 
compartment alternately. Gas passes axially of the 
valves and radially through the holes therein in passing 
to and from the ports. ‘ -~ " 

7 Claims, _7 Drawing Figures 
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GAS OR VAPOR POWERED DOUBLE ACTING 
PISTON MOTOR 

This invention relates to the art of gas or vapor pow 
ered motors and more particularly concerns a motor 
having a cylindrical reciprocatable piston in a primary 
chamber which has a secondary chamber, at each end 
thereof for alternately admitting and exhausting the gas 
or vapor therefrom. ' 

Fluid powered pumps or motors of the double action 
type have been known heretofore in. which check 
valvesare mechanically controlled to open and close 
inlet and outlet ports. Such pumps or motors generally 
have a reciprocatable piston to effect'liquid pumping. 

The present invention involves improvements in the 
prior pumps or motors and is comprised of a housing 
with a-primary piston in a primary chamber adapted to 
admit gas under pressure applied via one or another of 
'two gas inlet ports located in a respective secondary 
chamber communicating with the primary chamber. 
Each secondary chamber also has an exhaust gas outlet 
port. The primary piston rides freely on a reciproca 

. table rod or drag link which extends axially of the pri 
mary chamber and connects a secondary'rod or piston 
at each end thereof. The secondary chambers are 
sealed off from the, exterior of the motor by radial 
?anges on the secondary pistons. Surrounding each of 
the secondary pistons is a cylindrical valvelarger in di 
ameter than the secondary piston so that gas can pass 
axially through the valve. Each valve has radial holes at 
opposite ends to pass gas radially to and from the outlet 
and inlet ports of the secondary chamber. The valves 
ride freely on the secondary pistons to close and open 
the ports alternately in each secondary chamber. Me 
chanical power is taken from that portion of both sec 
ondary piston extending axially outward of the housing. 
The secondary pistons are moved by the primary piston 
which is reciprocated in the primary chamber by high 
pressure gas admitted alternately into opposite ends of‘ 
the primary chamber while exhaust gas ‘is discharged 
from the other end. The primary piston moves the 
valves alternately to close the exhaust port and open 
the inlet port in each secondary chamber. The secon 
dary'piston in each chamber in turn moves the valve 
therein to close the inlet portand open the exhaust 
port. The motor operates cyclically at high speed deter 
mined by the inertia of the drive assembly including 
primary and secondary pistons, connecting rod and 
valves. 

It is therefore a principal object of the present inven 
tion to provide a gas powered motor having a cylindri 
cal'piston riding on a connecting link and reciprocated 
vin a primary chamber by high pressure gas admitted al 
ternately to opposite ends of the chamber. 
A further object of the present invention is to provide 

a gas powered motor as described, wherein the con 
necting link connects two secondary pistons in secon 
dary chambers communicating withthe primary cham 
ber. 
Another object ofthe present invention is to provide 

a gas powered motor as described, wherein cylindrical, 
radially apertured valvesrare movable by the primary 
piston and secondary pistons to open and close gas inlet 
and outlet ports at the secondary chambers respec 
tively. ~ ‘ . 
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A further object of the present invention is to provide 
. a gas powered motor which can utilize high pressure air 
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or other gas, steam or‘other vapor supplied by any 
readily available source. to replace‘ other electrically 
powered or ?uid powered motors. v 
These and other objects and many of the attendant 

advantages of this invention'will be readily appreciated _ 
as the same becomes better understood by reference to 
the following'detailed description when considered in 
connection with‘ the accompanying drawings in which: 

FIG. 1 is a perspective view of a free‘ piston gas pow 
ered motor embodying the invention; _ 
FIG. 2 is an enlarged longitudinal central sectional 

view taken along line 2—2 of FIG. 1;‘ 
FIG. 3 is a cross sectional view taken along line 3—3 

of FIG. 2; - . ». 4 

' FIG. 4-is across sectional view taken along line 4-4 
of FIG. 2; ' 

' FIG.>5 is a side view of the free piston per se; 
FIG. 6 is an end- view of the free piston taken along 

line 6——6 of FIG. 5; and ' 
' FIG. 7 is an exploded perspective view of parts of the 
reciprocating motor drive assembly employed in the 
motor. ' 

Referring now to the drawings wherein like reference 
characters designate like or corresponding parts 
throughout, there is illustrated in FIG. 1 to 4 a motor 
10 including a hollow, cylindrical housing 12 de?ning 
a primary chamber 14. Opposite ends of the housing 12 
are closed by a circular head 16 and 18 held inplace 
by a plurality of bolts 20 each secured by a nut and 
washer 22 and 23. Integral with and secured to each of 
the heads 16, 18 is a hollow housing section 24, 26 re 
spectively de?ning respective secondary chambers 25a. 
25b. The housing sections 24, 26 are open at their outer 
and inner ends. At their inner ends they open into the 
primary chamber 14. Exhaust ports 28a, 28b are each 
de?ned by a slot in each upper wall 30 of the respective 
housing sections 24, 26 and open into the secondary 
chambers 25a, 25b respectively. ‘Fittings 32a. 32b at 
opposite ends of the housing 12 open into inlet ports 
31a, 31b respectively’ and are integral atone end with 
a bottom wall 34 in the respective housing sections 24, 
26 and each ?tting terminates at theother end in a 
threaded nipple 33. Each of the housing sections 24, 26 v 
terminates in an annular ?ange 36. 
A reciprocating motor drive assembly 50 extends 

through the chambers 14, 25a and.2_5b in the respective 
housings 12, 24 and 26. The assembly 50 as best shown 
in FIGS. 2,3, 4 and 7 includes a free circular primary 
piston 52 movable axially in the chamber 14 and divid 
ing it into two compartments. The compartments are 
alternately increased and decreased in size to receive 
high pressure driving gas and to expel low pressure ex 
haust gas. The primary piston 52 has cylindrical exten 
sions 54a, 54b at opposite sides‘ extending axially. Each 
of the extensions 54a, 54b has four circumferentially 
spaced radial ?utes 56 defining c-ircumferentially 
spaced axially extending channels 58 therebetwe'en as 
best shown in FIGS. 5, 6 and 7. The ?utes 56 and the 
channels 58 guide gas into and out of chamber, 14. The 
piston 52 has a central bore 60 larger in diameter than 
that of a 'connection- rod or drag link 62 extending 
through the bore 60. The ‘piston 52 rides freely on the 
link 62 which reciprocates axially in the chamber 14 
and terminates at opposite threaded ends 64 in a 
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threaded bore 66 formed in an inner end 68’ of a sec~ 
ondary rod or piston 68a and 68b. Each piston 68a and 
68b has a central, annular ?ange 70 which serves to iso 
late the chamber 25a, 25b from the exterior of the re 
spective housing 24, 26. Each of the heads 16 and 18V 
is formed with a central hole 72 through which can ex 
tend inner ends of the respective piston 68a, 68b and 
~outer ends of the piston extensions 54a and 54b. When 
the primary piston 52 is reciprocated in the ‘chamber 
14,-a slight amount of gas is permitted to leak between 
the drag link 62 and the bore. 60 of the primary piston 
52 and also between the outer diameter of the piston 
.52 and the bore of cylinder 14 so that'when piston 52 
is reciprocated it ?oats thereby minimizing friction. 
Moveably mounted on the inner portions of each of 

the secondary pistons 68a, 68b is a cylindrical spool 
valve 75a, 75b respectively. Each valve 75a and 75b 
has a cylindrical body 76 formed with axially spaced 
circumferential grooves 78 and a central axial bore 79, 
and each valve terminates at opposite ends in rings 82, 
84 having reduced external diameters. The purpose of 
the grooves 78in the body 76 of each valve 75a and 
75b is to trap the gas or vapor and thus ?oat the valve 
and minimize friction and radial load. Each of the rings 
82, 84 is formed with a multiplicity of circumferentially 
spaced holes 86, 88 to pass gas radially to the exhaust 
ports 28a, 28b and from inlet ports 31a, 31b via the 
channels 58 in the piston extensions 54a, 54b. The di 
ameter of each of the rings 82, 84 is slightly larger than 

' that of hole 72 in the heads 16, 18 so that the tubular 
valve cannot enter the chamber 14 but is limited to 
axial reciprocating movements in the respective secon 
dary chambers 25a, 25b adjacent to the respective inlet 
ports 31a, 31b and the respective outlet ports 28a, 28b. 
However it should be noted that the primary chamber 
14 and the primary free piston 52 are proportioned 
such that the primary piston 52 will engage the ends of 
the primary chamber, i.e., circular head 16 or the cir 
cular head 18 before the rings 82 and 84 contact the 
circular heads 16 or 18 whereby the cylindrical valves 
75a and‘75b are free ?oating and unloaded. The diame 
ter of the inner end 68' of each of the secondary pistons 
68a, 68b is smaller than those of the hole 72 so that the 
inner end of the respective secondary piston can enter 
the chamber 14. The bore 79 in each of the cylindrical 
valves 75a and 76b is larger in diameter than'the re 
spective piston 68a, 68b to de?ne cylindrical spaces 
through which gas can pass axially of the valve and then 
radially through the holes 86, 88. 
A pressurized source of gas or vapor such as com 

pressed air, high pressure steam or the like from any 
suitable source such as an engine, pump, boiler, high 
pressure cylinder, compressor and the like, can be 
manifolded to both of the fittings 32a, 32b at the nip 
ples 33 for energizing the motor 10. The outer end por 
tions 68" of each of the secondary pistons 68a, 68b, 
may be connected to reciprocating loads. These can be 
mechanical loads. Alternatively, the piston: portions 
68" can serve as parts of reciprocating pistonsof exter 
nal liquid or gas pumps. In any case, the energy sup 
plied by gas under pressure fed into the chambers 14, 
25a, 25b will cause reciprocation of pistons 68a, 68b by 
piston 52 to do useful mechanical work. The manner in 
which this energy conversion is effected in motor 10 
will nowbe described in detail. 
Referring to FIG. 2, it will be noted that the body 76 

of the spool valve 75a blocks port 28a in housing 24. 
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The chamber 25a communicates with the nipple 3211 
via the inlet port 310 in the bottom wall 34. The inner 
ring 84 of the valve 75a is located at the port 31a so 
that gas under pressure can enter the chamber 25a and 
reach the piston 52 via the channels 58 in the extension 
54a. The piston 52 rides freely on the rod or shaft 62.1 
The valve 75b in the chamber 25b is disposed as shown 
in FIG. 2. The body 76 of the valve 75b closes the port 
31b to close off the chamber 25bvfrom the nipple 32b. 
The port 28b is open to the chamber 2512 since the ap 
ertured ring 86 of the valve 75 is located at the port 
28b. 
When the gas at high pressure impinges on the left i‘ 

side of piston 52 positioned as illustrated in FIG. 2 the 
piston moves to the right as far as it‘ will go, expelling 
exhaust gas from the right compartment while ?lling 
the left compartment. The piston extension 5412 then 
contacts the inner end 68’ of piston 68b and moves it 

i to the right to the dotted line position shown. The pis 
ton extension 54b enters the chamber 25b and moves 
the cylindrical valve 75b to the right until the body 75 
closes the outlet port 28b while clearing the inlet port 
31b at the inner ring 84 of the valve 75b. _At the same 
time the rod 62 and the pistons 68a, 68b move simulta- . 
neously to the right. The ?ange 70 of the piston 680 
then moves the valve 75a to the right until its cylindri 
calbody 76 closes the inlet port 31a while the outlet 
port 28a is opened at the outer ring 82 of the valve 75a. 
The valves 75a, 75b move sequentially while the pis 
tons 68a, 68b move simultaneously. The cycle then re 
peats in the opposite direction as gas or vapor under 
pressure is passed via the fitting 32bto the right side of 
the piston 52 through the open inlet port 31b. The 
motor drive assembly 50 then moves to the left to re 
store the valves 75a, 75b and the pistons 52, 68a, 68b 
to the positions shown in FIG. 2. Exhaust gas passes ax 
ially of the bores 79in the in the valves 75a,‘75b to 
reach the ports 28a, 28b via the radial holes 86. 

It will be apparant that the gas or vapor under high 
pressure is alternately applied to opposite sides of the 
free piston 52 in the primary chamber 14. Exhaust gas 
at low pressure is displaced from chamber 14 by the 
piston 52 and is expelled from the chambers 25a, 25b 
via the exhaust ports 28a, 28b. The reciprocating rods 
or pistons 68a, 68b can do whatever mechanical work 
desired, via suitable attachments for pumping ?uids or 
mechanical cranking drive trains. 
Although not illustrated, it is obvious that the pri 

mary free piston 52 may be fastened to the rod or link 
62. In such an embodiment however, the primary pis 
ton’s stroke must be proportioned such that the clear 
ance between the ?ange '70 and the valve 75a in FIG. 

. 2_ must be equal to the distance between the ends of the 
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?utes 56 facing the secondary chamber 25b and the 
valve 75b. 

If desirable, the ?utes 56 in the primary free piston 
52 may be eleminated and the secondary pistons or 
rods 68a and 68b may respectively incorporate another 
?ange (similar to ?ange 70) at the primary chamber 
end which when actuated by the primary piston will 
move the respective cylindrical valve 75a or 75b to 
open the inlet port and closethe exhaust port. Thus in 
this-latter embodiment, the stroke of the valve 750 and 
75b would be determined by the distance between the 
flanges on the secondary pistons or secondary rods. 
The motor can be made to any desired specifications, 

such as size, weight, power handling capabiity, gas or 



5 
fluid volume, etc. Speed of operating will primarily de 
pend on the inertia of the reciprocating assembly and 
pressure values. Parts may be made of plastic, metal 
and/or other suitable materials. ' 

lt'should be understood that the foregoing relates to 
only a preferred embodiment of the ‘invention, which 
have been by way of example only and that it is in 
tended to cover all changes and modi?cations of the 
example of the invention herein chosen for the pur 
poses‘of the disclosure, which do not constitute depar 
tures from the spirit and scope of the invention. 
The invention claimed is: 
l. A gas powered motor, comprising: 
a housing de?ning a primary chamber and two secon 
dary chambers respectively communicating with 
opposite ends of said primary chamber, ’ ' 

said secondary chambers having a diameter smaller 
than said primary chamber, 

said housing having at each secondary chamber an 
inlet port for admitting high pressure gas and an ex 
haust port for expelling exhaust gas at low pressure; 

a reciprocatable drive assembly disposed in and. ex 
tending axially of said housing, said assembly com 

. prising: ' ' 

a drag link, 
a primary piston symetrically disposed about said link 

in said primary chamber and freely movable 
thereon to move in response to applied gas pres 
sure, 

a secondary rod connected to each opposite end of 
said link and movable axially of said housing within 
said secondary chamber, said secondary rods hav 
ing portions extending outwardly of said secondary 
chambers for reciprocatably drawing loads, 

a cylindrical valve movable freely on each ofsaid sec 
ondary rods adjacent to said inlet and said exhaust 
ports in each of said secondary chambers to open 
and close said ports, 

said vprimary piston having axial extensions at oppo 
site ends thereof for moving said valves alternately 
to close said exhaust port and open said inlet port, 
and - a 

each of said secondary rods having actuating means 
to move said valves alternately to close said inlet 
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- wherein said‘axial extensions of said primary piston ' 

25 

30 

port and open said exhaust portin one of said sec- _ 
ondary chambers whereby said primary piston is 
axially moved in said primary chamber by high 
pressure gas admitted to one end of said primary 
chamber from said inlet port in one of said secon 50 
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6. . 

dary chambers until one of said primary piston ex 
tensions contacts said cylindrical valve in the other 
of said secondary chambers thereby axially moving 
said valve in said of other secondary chambers to 
close said exhaust port and open said inlet port 
therein and simultaneously axially moving said ac 
tuating means whereby said inlet port is closed and 
said exhaust port is opened in said one of ‘said sec 
ondary chambers. ' ' 

2. A gas’ powered motor as de?ned in ‘claim 1, 
wherein each of said valves has an axial bore whose di 
ameter is greater than that of said secondary rod on 
which it moves for passing exhaust gas axially through 
said valve to and from said ports adjacent thereto. 

3. A gas powered motor as de?ned in claim 1, 

have circumferentially spaced radial ?utes and chan 
nels for guiding and passing gas at high pressure from 
said inlet ports to said primary chambers. 

4. A gas powered motor as de?ned in .claim 1 wherein 
each of said valves has an axial bore whose diameter is 
greater than that of said secondary piston on which it 
moves for passing gas axially through said valve, and 
wherein each of said valves has a plurality of circumfer 
entially spaced radial holes at opposite ends thereof for 
passing exhaust gas radially to said exhaust ports and 
for passing gas at high pressure from said inlet ports to 
said primary piston. ' ' 

5. A gas powered motor as de?ned .in claim 1, 
wherein said means on said secondary rods for moving 
said valves comprisesv annular ?anges arranged to seal 
off said secondary chambers from the exterior of said 
housing. 

6. A gas powered motor ‘as de?ned in claim 4, I 
wherein each of said valves has a cylindrical body por 
tion between said holes at opposite ends of said valves 
for closing off said inlet and said outlet ports alternately ' 
in each of said secondary chambers. 

7. A gas powered motor as de?ned in claim 1 wherein 
said primary piston and said axial extensions thereof 
have an axial other bore through which said link ex 
tends, said other bore being larger in diameter than said 
link so that said primary piston axial extension and said 
link move freely in said other bore and said primary pis 
ton conforms in shape to the cross section of said pri 
mary chamber to divide the same into two compart 
ments for respectively containing gas at high pressure . 

pressure . and exhaust gas at low 
' * * * =|< =|= 
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