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My invention relates to devices of the class 
referred to, and more particularly to the 
type in which the change of the reciprocat 
ing motion of the piston to the desired ro 
tary motion is effected not by means of the 
usual connecting rod and crank but by means 
of a cam, groove, or the cquivalent, and a 
nember reciprocating with the piston and 
engaging the cam or groove, The object 
of the present invention is to provide an 
improved apparatus of this type in which 
certain advantages are obtained which it is 
impossible to obtain in the connecting rod 
and crank type of engines at least without 
the introduction of undesirable complica 
tions; and which have not, as far as I am 
aware, been hitherto obtained even in the 
present type. The advantages will be more 
readily understood after the specification has 
been read, and they will be pointed out more 
fully hereinafter. 
The invention is illustrated in the accom panying drawings, where Fig.1 is a central 

longitudinal section of an illustrative form 
of an engine embodying my invention; Fig. 
2 is an end elevation, as viewed from the 
left of Fig. 1; Figs. 3, 4, and 5 are sections. 
on lines 3-3, 4-4 and 5-5 respectively of 
Fig. 1 looking in each case in the direction 
indicated by the arrows. Fig. 6 is a more or less diagrammatic development of the 
members engaging the groove, and will be 
referred to in explaining certain features of 
the invention. 

In engines of this type it is of course 
entirely possible to keep either the portion 
bearing the cam, groove. or cquivalent sta 
tionary and to have the rollers, or other en 
gaging members, the pistons, and the cylin 
ders rotate, or vice versa. I have chosen to 
illustrate my inventive idea in a form where 
in the former arrangement is used, but it 
will be obvious from a perusal of the specifi 
cation that f he invention is not limited in 
this respect but is equally applicable to the 
other form. 
In the form of my invention shown in the 

drawings and hereinafter described I show 
a series of five cylinders, but this again is 
merely illustrative and not by way of limi 
tation, as some other number of cylinders 
may be used. 

Referring to the drawings, the cylindri 
cal housing 1 has formed in it the groove 

2, about the precise form of which more will 
be said hereafter. This groove 2 is engaged 
by the roller members 3, of which there arc 
five, one for each of the five cylinders. These 
cylinders, designated by reference numerals 
N14, are arranged symmetrically about the 
axis of the cylinder 1, and with their axes 
parallel to it. Within them reciprocate, the 
Distons 5-5. . The explosive charge is ad 
Initted to, and the exhaust is expelled from, the cylinders through ports 66. 
ports 6 are connected to the intake and 
exhaust pipes 7 and 8, in proper sequence, 
and kept, closed at other times, by stationary 
valse 9. Rings, 10 and ?extending into 
stationary valve 9 and into the rotating mul 
tiple-cylinder block, 12 at opposite sides of 
ports 6. serve to prevent gas leakage from 
the cylinders. The opening 13 through 
valve 9 permits the circulation of air as in 
dicated by the arrows in Fig.1 to aid in 
cooling the cylinders. This air will be 
Sucked in through 13 and be propelled out 
ward over the cylinders by a centrifugal 
pump action. . . . . . 
14-14 are spark plugs, electrical contact 

with which is made at the proper moments 
by means of a contact carried by arm 15. 

These 
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As this portion of the arrangement forms 
no part of my present invention it will be 
unnecessary to describe it. . . . . . . . 

are for the purpose of increasing heat ra 
diation from the cylinders. . . . . . . . 
The pistons 5 transmit their motion' to 

the roller heads 3 or vice versa by means 
of the rods 17-17, whose ends engage the 
pistons and the rollers by ball-and-socket 
joints 18-18. . . . . . . . . 
The roller heads 3 may 

construction. 
them comprises a built up body portion 19 

be of any preferred 

having a radially inwardly extending tongue 
20 engaging and reciprocating in a groove 
21 in the hollow shaft 22. Two 
grooves 23-23 engage the guidebars 24-24. 
By means of the guide bars 24 and slots. 21 
the body portions of the roller heads are 
constrained to move in accurate alinement 
with their respective pistons. Opposite the 
tongue 20 each roller head carries the roller 25, on an adjustable ball-bearing. 
The bearing surface 26 of roller 25 en 

gages the bearing surfaces 2 and 28 of the 
goove 2. The roller 25 has an enlarged cir 
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with the packing ring 32 which is inserted 
in an annular groove in the -shaped ring 

?? 
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. one entire revolution about the shaft, and . 
(j) 

cular part 29 the outer ???? which at te proper time engages the left, (upper, in ? ???????????????' of This ???? is 
either integral with or at least firmly se 
cured to the inner wall of the housing 1. 
Plate 31 is secured to and moves with the 
guide bars 24 and makes sliding contact 

33. By this means this end of the casing 1 
is closed at this end for a purpose pointed 
ut below. · M 

???. h??? }{ 22 ??? ??? the sólid bar or shaft 34 equipped with the two †??????????????????????? ? which thé hollow 
member 22 turns. 37 is an idditional ball 
bearing between the hollow rotating shaft 22 / 
and the casing 1. 
On the rotating hollow shaft 22 is mount 

i ed the hub 38 to the flange 39 of which is to 
be bolted the necessary , mechanism , for . 
transmission of power to the point desired. 
On the lower side of the casing 1 there is 

provided a chamber 40, separated from the 
remaining space in casing i by the partition 
41, the partition being provided with holes 
42-42. This space 40 is an oil reservoir, 
the oil filling it and standing to a level 
slightly above partition 41 so that the en 
larged part 29 of the rollers 3 dip into it. 
In the operation of the engine, the hous 

ing 1. valve 9, shaft 34 are stationary; and 
cylinder block 12, pistons 5, rods 17, roller heads 3, and the guide bars 24, plate 31, hol 
low shaft 22 and the parts 
them, rotate. 

Referring now to Fig. 6, there is illus 
trated here a development of the groove 2, 
the cylinders 4 pistons 5, and roller heads 
3 being shown in the relative positions they 
occupy at one certain moment, which posi 
tions each of them will occupy successively. 
At the left the piston is shown at the 

end of its exhaust stroke, ready to begin 
the suction stroke. This suction stroke oc 
curs during the time the roller moves 
through the portion a of groove 2. The sue 
tion stroke is followed by the compression 

connected to 

stroke which occurs while the roller. is mov 
ing through portion b of the groove. 
Then comes the combustion of the fuel 

and the power stroke of the piston, during 
which the roller moves through the portion 
e of the groove 2. This is followed by the 
exhaust stroke during, which the roller trav 
erses the portion d of groove 2. 
The piston is then again in the position 

shown at the extreme left, having completed 
is residy for a repetition of the cycle. 

It will be noted that I have taken advan 
tage of the fact that this type of engine per 
mits of making the different strokes of the 
cycle of different lengths and in general of 
giving certain desirable characteristics to 

pressure. 
other words, is nearer the cylinder than 

1,688,100 

the strokes. The groove 2 is given such a shape that it brings the piston substantially 
to the very end of the cylinder at the end 
of the exhaust stroke, thus very effectively 
ridding the cylinder of the waste gases; 
while at the end of the compression stroke 
the piston is still at such a distance from the 
end of the cylinder as is required for a 
charge of carburetted gases at the proper 

The point e of the groove, in 

point f. Similarly the points 7 and h need 
not be the same distance from the cylinder. 

75 

h is put at such a distance that the full ex 
pansive effect of the burnt gases is realized, 
while g is chosen only with reference to the 
charge it is desired to take in, the two points 
not being tied to each other. v 
... The different strokes are, moreover accord 
ing to my invention, given certain charac 
teristics by shaping the groove in a certain 
way. Thus the portion b of the stroke, dur 
ing which compression occurs, is not of a 
uniform slope throughout but is steeper at 
the lower part and then at the upper part, 
-as the force required for further compres 
sion increases progressively, is made with 
progressively smaller slope. Thus the work 
of compression can be distributed through 
the stroke just as desired. By contrast, in a 
connecting rod and crank engine the distri 
bution of the work is fixed. - Similarly the power delivery during the 
power stroke may be distributed over the 
stroke as desired. I. illustrate this by mak 
ing the slope more gradual at first where 
the pressure is great and steeper farther on 
as the pressure diminishes. Others may 
prefer some other distribution of the power 
over the stroke but if they take advantage. 
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of the principle I have just stated and illus 
trated they are using my invention: 
The intake and exhaust strokes may like 

wise, if desired, be shapgod to take advan 
tage of this inventive idea, although this 
will generally be of little moment in view of the relatively slight power expenditure 
involved. . Another possibility i 
which is present here. but absent in the con necting-rod and crank type of engine is the 

take advantage of, 

0 . 

following. After the intake of the carburet 
pleted, it is of advantage to wait until the 
valve is thoroughly closed and the closing 
edge has advanced some little distance be- . yond the edge of the intake opening before compression is begun. Leakage is thereby 
minimized. I effect this by giving the 
groove the flat, spot at 9. Ilikewise I place 
a flat spot at it, the purpose in that case be 
ing to give the valve a chance to open wide 
before beginning the exhaust stroke so as 
to reduce the back-pressure and the work 
required to expel the gases. 

ted air or other explosive mixture is com 
20 
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I wish next to point out the object of the 
form given the roller, and of the can 30. 
The former has two purposes. The first 
is that it is to coperate with can 30 during 
the power stroke. The surface 26 being of 
comparatively sinal liameter tit ortion of 
it contacting with the strface of groove 2 
is correspondingly small. While there is nuo 

(y danger of the metal crushing during any of the other three strokes there is solue langer 
of this occurring during the power stroke. 
To prevent it the larger diametered portion 
29 is used, which, engaging cam 30, presents 
an additional and larger contacting surface 
to take up the compressive stress. 
The other function the larger portion 29 

has is to act as a splasher and atomizer of 
the oil-in the bottom of casing 1. throwing 
the oil in all directions thereby effecting 
thorough lubrication of cylinder walls and 
other surfaces requiring it. It is to prevent 
or minimize the leakage of this oil that 
packing ring 32. spoken of above, is inserted. 
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I have in the illustration and specification 
shown an arrangement whereby each piston 
performs two complete strokes while revolv 
ing once around the central axis. Obviously 
my inventive idea is not limited to this ar 
rangement but has equal application in cases 
where the engineer chooses to form the groove. 
so as to have more than one power stroke for 
each revolution of each cylinder. Such an 
arrangement vill be a natural one where 
the number of cylinders selected is larger 
than the number I have chosen for illustra 
tive purposes. 
that the feature of my invention relating to 
the distribution of the load has application also in two-cycle engines. 
What I claim is:- 
1. In a four-cycle internaf combustion 

engine of the class described the combination 
of a cylinder, a piston reciprocating in the 
cylinder, a housing provided with a con 
tinuous internal undulatory groove lying in 
a cylindrical surface, said engine cylinder 
being mounted to be rotatable about the axis 
of the cylindrical surface and relatively to 
it, a member engaging the groove, a rod op 
cratively connecting the member and the pis 
ton said groove being so shaped that at the 
end of the compression stroke the piston has 
not approached as close to the end of the 
cylinder as at the end of the exhaust stroke. 

2. In a four-cycle internal combustion 
engine of the class described the combination 
of a cylinder, a piston reciprocating in the 
cylinder, a housing provided with a con 
tinuous internal undulatory groove lying in 
a cylindrical surface. said engine cylinder 
being mounted to be rotatable about the axis 
of the cylindrical surface and relatively to 

groove, a rod it, a member engaging the gr. 
operatively connecting the member and the 
piston, said groove being so shaped that at 

It will likewise be obvious 

a cylindrical surface, sai 
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the end of the exhaust stroke the piston has 
travelled substantially to the cind of the 
cylinder, while at the end of the compression 
stroke it is still at a material distance from 
the end of the cylinder. 

3. In a four-cycle interiali combusti 
'ngitie of the class described the combination 
of a cylintle', a piston reciprocating in the 
cylinder, a lousing provided with a co 
tillious internal undulatory. groove lying in 
a cylindrical surface, said engine cylinder 
being mounted to be rotatable about the 
axis of the cylindrical surface and relatively 
to it, a member engaging the groove, a rod operatively connecting ?e member and the 
piston, said groove being so shaped that at 
the end of alternate inward strokes of the 
piston the piston is different distances fron 
the end of the cylinder. 

4. In a four-cycle internal cómbustion 
engine of the class described the combination 
of a cylinder, a piston reciprocating in the 
cylinder, a housing provided with a con 
tinuous internal undulatory gro?ve lying in 
a cylindrical surface, said engine cylinder 
being mounted to be rotatable about the axis 
of the cylindrical surface and relatively to 
it, a member engaging the 
operatively connecting the member and the 
piston, said groove being so shaped that at 
the outward end of the intake stroke the 
piston is at a different distance from the end 
of the cylinder than at the end of the power 
stroke. ?? - 

5. In a four-cycle internal combustion 
engine of the class described the combination 
of a cylinder, a piston reciprocating in the 
cylinder, a housing provided with a con 
tinuous internal undulatory groove lyirgin 

engine cylinder 
being mounted to be rotatable about the axis of the cylindrical surface and relatively to 
it, a member engaging the groove, a rod 
operatively connecting the member and the 
piston, Said groove being so shaped that its 
slope over the part corresponding to the 

groove, a rod. 
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compression stroke varies to substantially 
equalize the load throughout the stroke. 

6. In a four-cycle internal combustion en 
gine of the class described the combination 
of a cylinder, a piston reciprocating in the 
cylinder, a housing provided with a contin 
uous internal undulatory groove lying in a 
cylindrical surface, said engine cylinder be 
ing mounted to be rotatable about the axis 

115 

20 
of the cylindrical surface and relatively to . 
it, a member engaging the grooye, a rod op eratively connecting the member and the 
piston, said groove being so shaped that its 
slope over the part corresponding to the 
power stroke varies to substantially equalize 
the load throughout the stroke. 

T. In an internal combustion engine of the 
class described, the combination of a plural ity of cylinders, a piston reciprocating in 
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each of them, a housing provided with a con 
tinuous undulatory internal groove lying in 
a cylindrical surface, said engine-cylindel's 
being mounted to be rotatable about the 

: axis of said cylindrical surface and relatively 
it: said surface, a plurality of uncimber's en 
gaging thc groove one for each pistola, rods 
operatively conuecting said inellbers and the 
pistons, said groove being so shaped that 

30 each piston at the end of alternate inward. 
strokes has approached its cylinder end by 
tdifferent distances. - • - 

8. In apparatus of the class described. the 
combination of a cylinder, a head closing it 

iš rat one end, a pistor reciprocating in it, a 
inouising provided with a continuous undula 
tory groove lying in a cylindrical surface, 
said cylinder being mounted to revolve 
bout the axis of the cylindrical surface, a 

20 member engaging the groove, a rod op 
elatively connecting the member and the 
histon, said groove having a portion lying 
substantially wholly in à plane perpendic 
-ular to the axis of revolution. 

9. In apparatus of the class described, the 
colubination of a cylinder, a head closing it . . P s o ? ?? at one end, a piston reciprocating in it, a 

housing provided with a continuous undula-. 
tory groove lying in a cylindrical surface, 
said cylinder being mounted to revolve about 

... the axis of the cylindrical surface, a member 
engaging the groove, a rod operatively cont necting the ????ember and the piston, said 
grooye having a portion engaged by tho , 
member during the suction stroke of the pis 
ton followed by a portion that is substan 
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tially entirely in a plane perpendicular to . 
the axis. - - - 

10. In apparatus of the class described, 
the combination of a cylinder, a head closing 
it at one end, a piston reciprocating in it, 
a housing provided with a continuous undu 
latory groove lying in a cylindrical surface, 
said cylinder being mounted to revolve 
about the axis of the cylindrical surface, a 
member engaging the groove, a rod oper 
atively connecting the member and the pist ton, said groove having a portion engaged 
by the member during the power stroke of 
the piston followed by a portion that is sub 
stantially entirely in a plane perpendicular 
to the axis. 

BYRON R. BACON. 
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