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This invention relates to rotary internal combustion en 
gines and, with regard to certain more specific features, to 
such engines of the free-piston type. 
The invention is an improvement upon free-piston ro 

tary engine constructions such as disclosed in my United 
States Patents 2,736,328, 2,756,728, 2,796,216, 2,834,322 
and 2,943,785. 
Among the several objects of the invention may be 

noted the provision of improved reverse-locking means 
operative between the engine rotors and the engine frame, 
wherein the effects are avoided of centrifugal force upon 
reverse-locking rocker arm parts; the provision of reverse 
locking means of the class described which is adapted for 
convenient adjustment of reverse-locking functions; the 
provision of a rotary engine of the class described having 
means for improving sealing efficiencies during compres 
sion and explosion events; and the provision of means for 
accomplishing such sealing improvements without any 
substantial increase (if any) in the parasitical frictional 
load carried by the machine. Other objects and features 
will be in part apparent and in part pointed out herein 
after. 
The invention accordingly comprises the elements and 

combinations of elements, features of construction, and 
arrangements of parts which will be exemplified in the 
structures hereinafter described, and the scope of which 
will be indicated in the following claims. 

In the accompanying drawings, in which one of various 
possible embodiments of the invention is illustrated, 

FIG. 1 is an axial section, parts being broken away, 
illustrating the invention; • 

FIG. 2 is a cross section taken on line. 2-2 of FIG. 1; 
FIG. 3 is a diagrammatic cross section taken on line 

3-3 of FIG. 1, illustrating certain operating events; 
FIG. 4 is a view similar to FIG. 3, showing succeeding 

operating events; 
FIG. 5 is a diagrammatic view illustrating in an exag 

gerated manner certain cylinder improvements, the view 
being taken on line 5-5 of FIG. 6; and 

FIG. 6 is a cross section taken on line 6-6 of FIG. 5. 
Corresponding reference characters indicate correspond 

ing parts throughout the several views of the drawings. 
Briefly, the present invention provides an improved ro 

tary free-piston internal combustion engine in which the 
rotors, instead of the engine frame, carry certain reverse 
locking cams while the engine frame, instead of the rotor, 
carries locking arms which cooperate with the cams. The 
annular engine cylinder is eccentrically constructed in a 
manner such that leakage clearances between its cylinder 
and pistons are minimized in an arc of action in which 
compression and explosion events occur. - 

Referring now more particularly to FIG. 1, there is 
shown in general at numeral an annular cylinder formed 
by an outside ring 3, to which are bolted side cheek pieces 
5 and 7. The latter have extensions 9 and 1 for contain 
ing bearings 10 and 12, respectively, in which are rotat 
able quills 13 and 5. Adjacent ends of the quills 13 and 
15 are formed as abutting rotor-forming rings 17 and 19, 
respectively, between which a suitable running sealing 
means 2 is located. Thus the annular cylinder has a 
quadrilateral cross section formed by the inside of the ring 
3 and inside faces of the cheek pieces 5 and 7, and by 
the co-extensive outside cylindrical forms 4 of rings 7 
and 19. 
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As diagrammatically illustrated in FIG. 3, ring 19 

carries two pistons W and X at 180° intervals. These pis 
tons are rectangular in cross-sectional form and have mar 
ginal Sealing means such as shown in Patent 2,756,728 
and to be further particularized below. Ring 17 carries 
two pistons Y and Z, also spaced at 180° intervals. These 
are also rectangular in cross-sectional form and carry sim 
ilar suitable sealing means. The pistons W, X and Y, Z 
interdigitate in the annular cylinder 1. The quills 13 and 
15 have tapered extensions 21 and 23, to which are splined 
hub pieces 25 and 27, respectively, the latter being held in 
proper splined positions by axially threading fastening 
nuts 29. The hubs 25 and 27 carry identical cams 31, one 
being shown in FIG. 2. At numeral 35 is shown a drive 
shaft carried on sets of bearings 37 within the quills 13 
and 15. 

Bolted to the hub 27 is a gripping assembly 39 for one 
end of a right-hand drive spring 41. A second gripping as 
Sembly 43 is provided for the opposite end of this spring 
41, Said assembly 43 being attached to the shaft 35 by a 
Set Screw gripping arrangement shown at 45. Thus the 
right-hand spring 41 affords a driving connection between 
rotor 9 and the right-hand end of shaft 35. Identical 
connecting means 39, 41, 43 and 45 connect hub 25 with 
the opposite end of the shaft 35. Thus the left-hand 
spring 41 affords a driving connection between rotor 17 
and the left-hand end of shaft 35. The resilient connec 
tions provide for relative angular movements between 
rotors 7 and 19 as they rotate and drive the shaft 35 
through spring 41. The springs 41 are in neutral or un 
stressed positions when the parts are in the positions (here 
inafter called neutral positions) illustrated in FIGS. 3 and 
4. In such positions, the cams 31 are in identical angular 
positions, as illustrated by cam 31 in F.G. 2. The shaft 
35, with the operating parts of the auxiliaries connected 
thereto, has sufficient moment of inertia that it will main 
tain a substantially constant angular velocity while receiv 
ing pulses of energy from the rotors 17 and 19 through 
springs 41. 

Referring to FIGS. 3 and 4, there is shown at numeral 
49 a fuel inlet port to which a suitable carburetor or fuel 
injection device is attached (not shown, being conven 
tional). At numerai 51 is shown an exhaust port. The 
ports 49 and 51 are separated sufficiently to admit there 
between any one of the pistons W, X, Y, Z. 
The cams 31 constitute parts of reverse-locking mecha 

nisms which are in general numbered 53 and 55. All 
parts of each of these reverse-locking mechanisms are 
identical, including the component cams 31. The parts 
of each mechanism 53 and 55 are therefore given the 
same letters and a description will be given for those in 
mechanism 55, it being understood that the same de 
scription applies to the identical parts in mechanism 53. 

Referring to FIGS. 1 and 2, the following parts (in 
addition to cams 31) constitute the reverse-locking mech 
anism 55. Bolted to cheek piece 7 is a supporting plate 
57, in which are crescent slots 59 for reception of bolts 
61 for holding ring 63. The ring 63 is attached to an 
nular plate 65. Plate 65 supports one end of an inner 
sleeve 67 in which are openings 69. Attached to the 
other end of the sleeve 67 is an annular plate 7. Be 
tween the outer margins of the rings 65 and 71 is located 
a sleeve 73. To this are attached inwardly directed flanges 
75 connected by ribs 77. Parts 73, 75, 77 form a rigid 
annular assembly between parts 75 and 73, hereinafter 
designated in general as an adjustment ring 79. The 
flanges 75 receive bolts 81, which pass through arcuate 
slots 83 cut into the margins of the annular plates 65 
and 7. Thus by loosening the bolts 81, the ring assembly 
79 is made angularly adjustable relative to members 65, 
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N. As the pistons and their sealing means pass through 
the broad-gage range M, this pressure is reduced as the 
sealing means move outward. This results in low fric 
tion in the range M, albeit the sealing efficiency is re 
duced in this range. However, the sealing efficiency in 
the low-pressure range (corresponding to the suction and 
exhaust events) does not need to be as good as it does 
in the range N corresponding to the compression and 
explosion events. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and mot in a 
limiting sense. 

I claim: 
1. A rotary engine comprising a frame, a power shaft, 

an annular cylinder attached to the frame and surround 
ing the shaft, a pair of relatively movable rotors, each 
rotor having at least one piston in the cylinder, indi 
vidual driving means between the respective rotors and 
the shaft adapted to accommodate said relative move 
ments between the rotors, a cam connected with each 
rotor, cam follower means for each cam rotatably sup 
ported on a frame part, resilient means biasing each 
cam follower means into engagement with its respective 
cam, the cams being shaped for substantially unimped 
ing actions of the cam follower means on the cams in 
response to cam movements in one direction, but sub 
stantially impeding actions of the cam follower means 
on the cams in response to reverse cam movements, 
whereby the cams are intermittently reverse-locked, each 
cam follower means comprising a rocker arm, a pivot 
therefor on said frame part, a cam-engaging roller at 
one end of each rocker arm, resilient means reacting 
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between a support on said frame part and the other 
end of the arm, means for adjusting the position of said 
frame part on the frame to rotate, relative to the frame, 
the follower arm pivot and said support, and second ad 
justing means for moving said support relative to said 
frame part to vary the reaction of said resilient means. 

2. A reverse-locking mechanism for a rotor of a free 
piston rotary engine having a frame; comprising a cam 
attached to the rotor, at least one roller engaged with 
the cam, a rocker, pivot means supporting the rocker 
with respect to a frame part, said rocker supporting the 
roller at one end portion of the rocker, and resilient 
means reacting between a fixed reaction point on said 
frame part and the opposite end portion of the rocker 
to bias the rocker to force it into engagement with said 
cam, said cam having an outline for substantially unim 
peded motion in one direction but such that said roller 
will reverse-lock the cam against motion in a revege 
direction, and means for angularly adjusting around the 
cam said frame part including said pivot means for the 
rocker. 

3. A reverse-locking mechanism according to claim 2, 
including means for adjusting said reaction point on said 
adjustable frame part. 
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