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Patented Feb. 8, 1949 2461224 

UNITED STATES PATENT OFFICE 
OVERSTROKE CONTROL FOR FREE-PISTON - 

UNITS 
Donald E. Meitzler, Manchester, Conn, assignor 
to United Aircraft Corporation, East Hartford, 
Conn., a corporation of Delaware 
Application August 23, 1944, serial No. 550,896 

: 1 Claim. , (Cl. 230-56) 1. 
This invention relates to a control for the fuel 

Supply to a free-piston unit. 
. The length and position of the piston stroke 
in a free-piston unit are affected by changes in 
the operating conditions, and unless such changes 
are compensated for, the length of the stroke 
may, under certain conditions, become excessive. 
A feature of this invention is a control for the 
fuel supply which becomes operative in the event 
of piston overstroke. 
Another feature is a fuel cut-off which shuts 

of the fuel supply and stops the unit when the 
end position of the piston stroke is outside the 
desired limits. 
The copending application of Kaditinsky, Serial 

No. 550,883, filed August 23, 1944, on which Pat 
ent 2,420,483 has been issued, discloses a stroke 
indicating device or master control for the pis 
tons of a free-piston unit. A feature of the pres 
ent invention is the control of the fuel supply in 
response to an indicating device of this character. 
Other objects and advantages will be apparent 

from the specification and claim, and from the 
accompanying drawings which illustrate an em 
podiment of the invention. 

Fig. 1 is a sectional view through the unit. 
Fig. 2 is a sectional view showing the restrain 

ing linkage for the pistons. 
Fig. 3 is a diagrammatic view of the master 

control and the control for the fuel supply. 
The unit shown includes an engine cylinder 

?o having reciprocating pistons 2 and 4 to 
which compressor pistons 6 and 8 in cylinders 
20 and 22 are integrally connected. Sleeves 24 
and 26 attached to the compressor pistons com 
plete the reciprocating piston assemblies. The 
sleeves in combination with stationary pistons 28 
and 30 form air spring cylinders. 
The piston assemblies are moved apart by the 

burning of fuel injected into engine cylinder to 
through one or more nozzles 32. Air compressed 
in the air spring cylinders on the power stroke 
returns the piston assemblies. The assemblies 
are always maintained at equal distances from 
the center of the engine cylinder by a linkage, 
which may include racks 34 and 36, Fig. 2, ex 
tending from the piston assemblies and meshing 
with a pinion 38 on a shaft 40. 
Intake manifold 42, which extends around the 

compressor and engine cylinders, conducts air 
to intake valves 44 in the heads of the com 
pressor cylinders through which air alternately 
enters opposite ends of these cylinders. The 
compressed air leaves the cylinders through dis 
charge valves 46, also at opposite ends of the 

5 

2 
compressor cylinders and passes into a central 
Scavenge. chamber 48 and end chambers 50 and 
52. These chambers may be connected by a 
Scavenge manifold, not shown. 
Compressed gas from the chambers enters en 

gine ports 54 and 56 which are uncovered by 
pistons 2 and 4 at the end of the power stroke, 
thereby permitting air to be blown through the 
engine cylinder. Gas in the engine cylinder is 
discharged through exhaust ports 58 into ex 
haust manifold 60. 
The location of the outer end of the piston 

stroke is indicated by a master control 62. This 
control is actuated by a cam 64 turning with the 
pinion 38, as shown in Fig. 2. Since this pinion 
is oscillated directly from the pistons, the move 
ment of cam 64 is proportional to the piston 
stroke. 

Fluid under pressure from a constant pressure 
Source enters a passage 70 in a casing 72 through 
a conduit 74. This passage intersects a bore 76 
adjacent its outer end and a throttling screw 
78 controls the rate of flow into bore 76. A 
branch passage 80 from passage 70 connects with 
a port 82 in bore 76. A plunger 84 in bore 76 
has a groove 86 which connects a port 88 alter 
nately with port 82 or a port 90. Port 88 is 
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connected by a passage 92 to the inner end of 
bore 6. Port 90 is connected by a channel 94 
in casing 72 and in an adjacent casing 96 to the 
inner end of a bore 98 in casing 96. 
A piston foo in bore 98 is moved to the right 

by a Calibrated spring 02. A plunger f04 ex 
tends through the piston and carries on its pro 
jecting end a push rod 08. This rod has a roller 
Oheld against cam 64 by a spring f2. Plunger 

f04 has a central passage 4 connected with 
Spaced grooves . 6 and í f 8 in the plunger. 
Groove f6 aligns with openings 20 in a sleeve 
22 carried by piston 100 and groove 8 is 
adapted to be uncovered by the end of sleeve 
22 as the plunger is moved to the right by the 
cam as the pistons approach the outer ends of 
their stroke, a. 

Fluid under pressure from the right hand end 
of bore 76 enters the outer end of bore 98 through 
a connecting channel f24, moving piston OO 
against the action of spring O2. As plunger O4 
is moved by cam 64 the groove f8 is uncovered 
by sleeve 22 to permit discharge of fluid from 
the right hand end of bore 98. The pressure in 
the right hand end of bore 98 varies in accord 
ance with the compression of the spring, and as 
the piston stroke becomes shorter, the piston 00 




