


G. A. REYNODS, 
ROTARY GAS ENGINE CONSTRUCTION, 

APPLICATION FLED Now, 1, 1918. 
Patented July 6, 1920. 

3 SHEETS - SHEET 2. 

IAWIEWTOR. 
6aoaga aaa wazas 

ATTORNEY, 

  



1,345,808. Patented July 6, 1920. 3 SEES. SHE 3. 

. 
  

  

  



PATENT OFFICE, UNITED STATES 
........., ??? --??-......….... ---------........?-- ...............???--? ??-------------- ??? 

GEORGE A. REYNOLDs, OF ÍNDIANAPOLIS, EN DILAN A, 
ROTARY.GAS-ENGINE CONSTRUCTION. 

specification of Letters Patent. Patented J uly 6, 1920. 
Application filed November 11, 1918, serial No. 261,962. 

? ,?45 308, 

To all whom it may concern - 
Be it known that I, GEORGEA. REYNOLDs, a 

citizen of the United States, and a resident of Indianapolis, county of Marion, and State 
of Indiana, have invented a certain new and 
useful Rotary - Gas - Engine Construction; 
and I do hereby declare that the following is 
a full, clear, and exact description thereof, 
reference being had to the accompanying 

the pistòn rod in sections. Fig. 5 is a per 
Spective view of one of the spring members 
employed for forming a connection befween 
the piston rods and their pistons. Fig. 6 is: 
an enlargel detailed sectional view through 
ole of the cylinders, slºwing a coatingoi 
materiai hereo for a ling in Inore rapidy cooling the motor. 

Referring to tlhe, trawings in w hirt sini drawings, in which like numerals refer to lar leference numerals designate correspond 
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like parts. - - ing parts throughout the several vie wys, 1 in 
This invention relates to rotary internal dicates the frame of the motor, which is 

combustion engines, and the prime feature mounted upon a hollow shaft 2, which is 
of the invention is in so constructing the pis- mounted in the stationary bearings 102 and 70 

15 ton carrying members of the motor as to en- 202 said shaft having a plurality of intake 
able them to cause the revolution of the cyl- ports 8 through the wall thereof, and prefer 
ingers of the motor. This is accomplished ably adjacent oil end of the shaft, and is 
by the base carrying members, projecting also provided with a plurality of outlet ports 
into the cylinders, so that the cylinders re. 4. The frame 1, which is substantially in 75 

20 yolve with the piston carrying members and the form of a bowl shaped disk rotates with 
does away with the imperfectly operating the shaft 2 and carries a plurality of cylin 
gear, mechanism heretofore employed for ders 5 adjacent its periphery, sa di cylinders 
causing the revolution of the cylinders. extending longitudinally of the shaft 2. One 
A further feature of the invention is the end of each cylinder is is open, while the op- 80 25 provision of means for forcing a lubricant osite end thereof is provided with a con to all parts of the cylinders. i chamber 6, which is placed in com 
A furtler feature of the invention is in so munication with the ports 4 of the shaft, 2 

connecting the piston rods to the pistons that by Ileans of a duet 7, extending from said 
a far shorter and lighter form of piston inay ports to the coinbustion chamber 6. The 85 

30 be used, and at the same time obtain the passage of propelling medium through the 
same results as when a longer and heavier d it is controlled by means of an intake 
piston is used. : valves, the stem 9 of which is connected to 
A further feature of the, invention is the an operating lever 10, one end of which is . provision of means for deflecting and diffus- pivoted to the head of the cylinder wall, go 

ing an air current to the parts of the cylin: The opposite end of the lever 10 is provided . 
ders recéiving the mo?theat. with a roller 11, which enters a can slot 12 
A further feature of the.invention is the - in the periphery of the eam wall, 3. The 

provision of a coating of material on the ex- combustion chamber 6 is also provided with 
terior of the cylinders and parts of the mo- an exhaust valve 14, the stem 15 of which is 
tor which will render the same more sensi- engaged with an operating lever 16, said op 
tive to the cold air. - erating lever being also pivoted to the end 

. A further feature of the invention is the of the cylinder and having its inner end pro 
provision of means for employing a body of vided with a roller 17, which enters a cam 
lubricant or oil for receiving the thrust from slot 18 also provided in the periphery of the 
the piston operating means. cam wall 13, and it will be that 

S Other objects and advantages will be here as the cam wall is rotated, as is also the cyl 
inders carrying the valves, levers 10 and 16 
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inafter more fully set forth in the accom 
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panying specifications. 
made a part of this application, 
a vertical central longitudinal sectional view 

In the accompanying ??????? are igure 1 is 
through the motor. Fig. 2 is an end eleya 
tion of the motor with parts removed. Fig. 
3 is an enlarged sectional view as seen on 
line 3-3 in Fig. 1. Fig. 4 is an enlarged 
end elevation of one of the pistons showing 

will be rocked so as to open and close said valves. 
Mounted within each cylinder 5 is a piston 

19 which is hollow and has a closed end 20, the open end thereof preferably having an 
inwardly extending flange 21. In order to 
cause the piston to travel in proper aline 
ment and without binding ol ???????? 
against the wall of the cylinder, aid at this 
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same tile elable the PE to be made con 
paratively short ind light, neans is pro 
vided for causing the pistol rod 22 to direct 
its force at the certis if the piston when mov 
ing tihe pistor : v, z rºdy ºf coutwardly. To 
this ei a siista ri. S :eini-globular ball 
meuter 23 is attached, by means of the stem ... 
24, to the end wall : , the axial center of the 
ball mer ver 23 lein at the point of con 
nection between the end wall 20 and the 
stem 24. Consertently when the piston rod is directing force against the semi-globular 
ball member to force the piston inwardly, 
the thrust is delivered to the piston at the 
point of connection between.the stem 24 and 
the end 20, and at the axial center of the 
piston and at the extreme forward end 
thereof. In moving the piston in the oppo 
site direction, spring arms 25 are provided 
which are arcuate in general outline, the in 
ner ends thereof having semi-circular re 
cesses 26 which fit around the piston rod 22, 
the meeting ends of the spring arms having 
laterally extending fingers 27, which abut 
against each other, said spring arms being 
held in position by placing their inner ends 
against a shoulder 28 adjacent the inner end 
of the piston rod, and their outer ends 
against the fange 21 at the extreme outer 
end of the piston 19. By this construction 
it is seen that when the piston rod is mov 
ing the piston outwardly, the force will be 
applied against the piston at its extreme 
outer end, consequently no side thrust will 
be imparted to the piston when moved in 
either direction, 
The spring arms 25 also take up any wear 

that might occur between the ball member 
and socket member and will also permit ex 
pansion or contraction between the parts 
thus maintaining a perfect union between 
the parts of the joint. 
The outer end of the piston, rod 22 is pro 

vided with a hollow ball 29, which fits the 
bearing 30 carried by the socket 31, said 
socket being in turn attached to a spider 32 
which rotates around the shaft 2. 
The sockets, 31 carried by the spider 32 are substantially globular, and at a certain 

portion of every revoluble movement they 
project into the cylinders, during the in 
stroke of the piston, and obviously the revo- . 
luble movement of the sockets engaging 
walls of the cylinders will cause the frame 
1 and cylinders carried thereby to revolve." 
in unison. The spider 32 is provided with a 
stationary hollow hub 33, which is mounted 
upon a hollow sleeve 34, through theme 
dium of bearing balls 35 and 36, said balls 
being arranged in the usual form of races 
37 and 38. The sleeve 34 is rigidly secured to 
the bearing housing 102 which is always sta 
tionary. Interiorly of the hub 33, and ad 
jacent the races 37 and 38 are inwardly ex 
tending flages 39, which form a circular 
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cavity 40 for the reception of any suitable 
form of lubricant. Between the inner ent's 
of the flages 39 and the wall of the hollow 
sleeve 84 is positioned rings of packing, 41, 
which prevents the lubricant from leaving 
the cavity between the flanges and the sleeve. 
Lubricant is canveyed into the cavity 40 
through a channel 42 from any suitable 
source and enters the cavity through a port 
43, from whence it passes through a duct 44 
extending, through each arm of the spider 
32. This brings the lubricant to the ball 29 
which is hollow and has a port 45’ which 
communicates with the end of the duct 44 
when the socket is removed from the cylin 
der, and is moved out of registration with 
the duct, when the socket enters the end of 
the cylinder. The lubricant is conveyed lon 
gitudinally of the piston rod thgough a bore 
46 and is thrown on to the walls of the cyl 
inder through escape ports 47 and on to the 
ball member 23 through an escape port 48. 
As the lubricant in the eavity 40, and the 

channel 49, is under pressure, the lubricant 
will be forced through the escape ports 47 
with sufficient velocity to overcome the ac 
tion of centrifugal force which would tend 
to throw all the lubricant to one side of the #????? and thereby thoroughly lubricates 
the entire inner surface of the cylinder, 
The end of the hollow sleeve 34, upon 

which the spider 32 rotates, rests at an an 
le to the trend of the shaft 2, while the frame 1 carrying the cylinders 5 is arranged 

concentrically of the shaft 2 whereby but a 
limited number of the sockets will enter the 
cylinders at any one time, that is to say, 
When nine of the cylinders 5 are used, but 
four of the Sockets will engage or be in coöp 
eration with the ends of their respective cyl 
inders at the same time. In consequence of 
the inclination of the spider with respect to 
the cylinders, the force of the explosion 
within the cylinders will direct rotating 
movement to the spider and through the me 
dium of the socket 31, to the cylinders 5. 
The hollow sleeve 84 is so arranged as to 

provide a cavity 49 with which communi 
cates a feed pipe 50, and through which 
propelling medium is carried to the intake 
ports 8. In order to provide a cushioning 
thrust bearing for the outer end of the hul 
33 a pair of plates 51 and 52 are positioned 
in the outer end of the hub, and spaced 
apart, the plate 51 resting against one face 
of the ball race'38, while the plate 52 rests 
against a locking ring 53 in the end of the 
h?b. By separating the platos ši and 52 a. 
space 54 is formed into which is introduced 
any suitable form of oil and by entering 
the oil in the space under high pressure said 
oil will serve as a bearing to receive the 
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end thrust of the spider hits, and by con necting the space gigh a sup; y of he oil. 
the agiogypt of oil within the pace will re 180 
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main substantially constant. Surrounding 
the open ends of the cylindel's 5 is a casing 
55. to the otler end of which is attached a 
hui 56, thus completely inclosing the spider 
i ud the open ends of the cylinders and 
protecting them from dirt, dist aild the 
like. Owing to the rapid rotation of the 
cylinders and spider the lubricant escaping 
from the cylinders is given a whirling ac 
tion by the rotation of the spider and cylin 
tlers, and in order to gather such oil or lu 
tricant, a though 57 is attached to the hol 
Jow sleeve 34 and so arranged that the 
whirling lubricant will be collected thereby 
and carried to a suitable discharge opening. 
Surrounding the exterior portion of the 
cylinders are the sua form of radialcool 
ing wings is, against which air is forced 
}n order to cool the cylinders and to more 
leadily is fribate the air or rather to direct 
a greater volume of air upon the parts of 
the cylintle's receiving the greatest legree 
of eat, a deflector ht) 59 is attached to 
the frame 1 so that as the air strikes said 
late it will be thrown outwardly and on 

to the end of the cylinder in which the ex 
losion occurs. 
It has been found that copper and similar 

metals are more susceptible to heat and cold 
than iron and in order to cause the cylin 
tlers to more readily cool, a covering 60 of 
cropper or like metal is i ect. Joplated or" 
otherwise disposed over the wings 58 and 
fte outer wall of the cylinders 5. 

By entering the propelling medium 
through the hollow shaft. 2, it becomes va 
orized or converted into a gas, owing to 

fact that parts of the shaft and the 
liefs are beated from the cylinders, the 

}, i iw shaft 2 having a wall 61 therein, 
\\ }, i limits the passage of the propelling 
neliim longitudinally of the shaft. 
The operation of the device is as fol 

lows: the outer stroke of the piston through 
the piston lod pivoted to the spider causes 
te revolution of the Spider and the sockets 
"ojecting from the spider into the cylin 

tie's during the instroke thereof obviously 
carry or push the cylinders around with 

: them and as the cylinders are all united the 
result is thaf, the series of cylinders is 
caused thereby to revolve with the spider. 
i teretofore in practical use of such devices 
there has been a gear on the cylinder frame 
concentric with the tube 2 in mesh with the 
angularly positioned angular gear of the 
spider for enabling the spider to cause the 
revolution of the cylinders. The chief ob 
ject of this invention is to avoid that means 
or method of revolving the cylinders be 
cause it has been a source of great trouble, 
as the gears referred to do not always ac 
curately coöperate and when they do not, 
it breaks t?p the machine. In other words' 
it is necessary that the cylinders revolve ex 

? 

actly along with the spider so that the pis 
ton rods and pistons will operate just right. 
With this invention there can be no irregul 
larity in the relative revolutions of the 
spider and the cylinders, because the means 
whereby the piston rods are connected with 
the spider is also the means which moves 
the cylinders in their revolutions, that is 
the socket from the spider connects the pis 
ton rod with the spider and it also, on the 
instroke of the piston, projects into the cyl 
inder and naturally moves or carries the 
cylinder along with it in revoluble, move 
ment. 
There is always one of these sockets pro 

jecting into one cylinder, as shown at the 
top of Fig. 1, ahd usually the socket on 
each side of the socket just referred to also 
projects to some extent into its correspond 
ing cylinder so that several of these sockets 
are acting against the inner walls of some 
of the cylinders and as they swing around 
cause the revolution of the set of cylinders. 
The invention claimed is: 
1. A rotary gas engine including a plu 

rality of revluble cylinders, pistons in said 
cylinders, and a spider near R ends of the 
cylinders and rotatable on an axis at an 
angle to the axis of revolution of the 
cylinders and connected with and actuated 
by the pistons and parts of the spider 
adapted to engage the walls of the cylinder 
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and cause their revolution along with the spider. 
2. A rotary gas engine incluiding a plu 

rality of revoluble cylinders, pistons in said 
cylinders, and a spider near the ends of the 
cylinders and rotatable on an axis at an 
angle to the axis of revolution of the cylin 
ders and connected with and actuated by the 
pistons, the connection between the spider 
and each piston adapted to enter the corre 
sponding cylinder and engage the inner wall 
thereof and cause the cylinder to revolve and 
travel with the spider. 

3. A rotary gas engine including a shaft, 
a plurality of cylinders united in a unit and 
adapted to revolve about the axis of the 
shaft, a spider near the ends of the cylinders 
and rotatable on an axis at an angle to the 
axis of revolution of the cylinders, and ar 
ranged obliquely thereto, pistons in the cyl 
inders, and projections fron the spider with 
which the pistons are connected and which 
in the instroke of the pistons project into 
the cylinders, whereby the pistons rotate the 
spider and the projections from the spider 

I engage the cylinders and cause their revolu 
tion. 

4. A rotary gas engine including a shaft, 
a plurality of cylinders united in a unit. and 
secured rigidly to said shaft, a spider near 
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the ends of the cylinders and rotatable on an 
axis at an angle to the axis of revolution of the cylinders and arranged obliquely thereto, 180 
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pistons in the E. with piston rods, and projections from the spider with which 
the piston rods are connected and which in the instroke of the pistons project into the 
cylinders, whereby the pistons rotate the 
spider and the projections f on tlespicier 
engage the cylinders and t reby driv) the 
shaft. 

5. A rotary gas engine including a shaft. 
a plurality of cylinders, united in a Tinit and 
adapted to revolve about the axis of the 
shafta spider near the ends of the cylinders 
and title on an axis at an angle to the 
axis 6f revolution of the cylinders, and ar 
ranged obliquely thereto, pistons in the cyl 
inders with piston rods with balls on the 
ends thereof, and sockets projecting from 
th? spider in which the balls ?f th? piston 
rods haye bearing, said sockets adapted on 
the instfroke of the pistons to enter the cyl 
inders and engage the side walls thereof. 
whereby the pistons rotate the spider and 
the spider through the sockets causes the 
revolution of the cylinders, sillstantially as 
set forth. 

6. A rotary gas engine construction in 
cluding a plurality of cylinders, pistons in 
said cylinders, hollow piston rods connected 
with said pistons, said piston rods having a 
plurality of transverse ports between their 
ends, a spider having sockets adapted to re 
ceive and form a bearing for one end of 
said piston rods, said spider having ducts 
for containing lubricant under pressure, one 
of the ports in each piston rod being adapted 
to communicate with one of the ducts in the 
spider when the piston is in one position and 
to move out of registration therewith when 
the piston is in another position. 

7. A rotary gas engine including a plu 
rality of cylinders, hollow pistons in sail 
cylinders with one ent of each pist on closel 
a ball member connected with said eld 
closure and with its center of curvature lo 
cated in said end closure, a piston l'ot, a 
socket member thereon having a spherically 
disposed concave surface coöperating with 
the surface of said ball rember of the pis 
ton, and yielding means for normally hold 
ing the soçket member in coöperation with 
the ball member. 

8. A rotary gas engine construction, in 
cluding a cylinder, a piston in said cylinder, 
a semiball member carried by the piston 
and positioned between the ends thereof, a 
piston rod having a socket member for co 
operation with the ball member, and yield 
ing means for holding said socket member 
against said ball member whereby any 
variation in size between these parts will 
be taken iii. and a close fit between the parts 

9. A rotary gas engine including a cylin 
der, a hollow piston in said cylinder with 

f5 one end thereof closed, a ball member in 
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Sail piston connected with said end closure 
and having its center of curvature located 
in Safd end closure, a piston rod, a socket 
member thereon coöperating with the ball 
member of the piston, and a spring con 
struction seated in the open end of the pist 
toli and engaging said socket member and 
yieldingly holding it against said ball 
1leiber. 

10. A rotary gas engine construction in 
cluding a rotatably mounted spider, a bear. 
jpg, upon Which, Said spider is mounted, and fluid thrust bearing between the spider 
aud the part upon which it is mounted. 

11. A rotary gas engine construction in 
(1 titling a sleeve, a spider rotatable on said 
see A e, sacred plates at one end of the hul) 
(if the spicier means for limiting the sep 
it rating novenient of said plates and means 
to retainly fiuid under pressure between said 
lates for providing a cushioning thrust 

hearing for one end of the spider, 
t2. A rotary gas engine construction, in 

cluding a cylindel', a piston in said cylinder, 
a selli-ball inleinber carried by the piston 
a 1) secure di to one end thereof, a piston rod 
inaving a socket member for coöperation 
with the ball member, and spring arms be 
tween the socket member and the end of 
the pistol farthest from the ball member 
for yieldingly holding the socket member 
against the ball unenber, and for directing 
the force incident to the movement of the 
piston in one direction directly against the 
alyancing end of the pistoia. 

1:... I a rotary gas engine construction, 
the combination with a frame, and a plu 
r:lity of cylinders carried at the periphery 
of the frane. of a deflector plate surround 
ing and att aciel to the hul Qif, the frame 
bet \vee the en {s of the cylinders a lapted 
to cliffuse the current of air and direct the 
salue against the heated portions of the 
cylinders. 

14. A rotary gas engine construction, in 
cluding a cylinder, a piston in said cylinder 
having a closed end and an open end, a 
semi-ball member attached to the closed end 
of the piston and positioned a distance 
therefrom, a piston rod having a socket 
member for coöperation with the ball mem 
ber, and spring, arms having one of their 
ends attached to the socket member and their 
opposite ends engaged with the interior of 
the piston adjacent the open end thereof 
the tension of said spring arms holding the 
socket member in engagement with the ball 
'member and directing the force incident to 
moving the piston in One direction directly 
against the open advancing end of the 
piston. 

In witness whereof I have hereunt? affixed 
my signature. ** 

GEORGE A. REYNOLDs. 
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