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1

This invention relates to internal combustion
engines.

An object of the invention is to provide an in-
ternal combustion engine wherein the power pro-
ducing elements ail move in a straight recipro-
cating motion and in substantial alignment with
onhe another.

Another object of the invention is to produce
an engine that avoids the use of eccentric rotat-
ing parts when changing reciprocating motion to
rotary motion.

Another object of the invention is to provide
an internal combustion engine that is constructed
and arranged with opposed bower producing ele-
ments.

It is a still further object of the invention to
provide an -internal combustion engine having
obposed power producing elements that are con-
structed and arranged around a common drive
shaft.

It is .ancther object of the invention to pro-
vide an internal combustion engine that is con-
structed and arranged with the power produc-
ing elements disposed in opposed relationship and
adapted for straight reciprocatory motion for
broducing rotary motion by means of 3 concen-
trically rotating element that is rotated by a
member that is moved through a reciprocating
path coaxial with the path of reciprocation  of
the power producing elements,

Another object of the invention is to provide
an internal combustion engine that may have
any desired ratio between the piston stroke and
the number of drive revolutions produced by the
driven member. .
__Another object of the invention is to provide
an internal combustion engine wherein the full
expanding force of the expanded gas is ‘utilized.

Further objects and advantages will become
apparent from the drawings and the following
description.

In the drawings:

Fig. 1 is a longitudinal cross-sectional view of
an internal combustion engine embodying prinei-
ples of this invention, and is taken along line |—|
of Fig. 2, ]

Fig. 2 is a transverse cross~sectional view of
the engine taken along line 2—2 of Fig. 1.

Fig. 3 is an elevational view of one of the drive
members carried by the engine connecting rod.

Fig. 4 is a transverse cross-sectional view of
the drive member shown in Fig. 3, and is taken
along line 4—4 of Fig. 3. ] _

Fig. 5 is a partial cross-sectional view of a por-
tion of the drive track and the driving members
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to show their relationship when at one end of
the drive track in the driven member of the
engine.

Fig. 6 is a partial -cross-sectional view of the
drive track and drive members showing the man-
ner in.which the members bass over track cross-
ings. .

Fig. 7 is a development of the drive track of
the engine shown in Fig. 1 wherein the driven
member is imparted with four revolutions for
each complete explosion cycle of the four-cycle
engine. )

Fig. 8 is a development of the cam track for
the engine of this invention wherein the driven
cylinder is imparted with two revolutions for each
complete explosion cycle of the engine,

This invention relates to an internal combus-
tion engine which may be either of the four-cycle
or two-cycle type. The invention is also adapta-
ble for application upon a gas engine or a Diesel
engine. The principle of the invention therefore
is not limited to a particular type of engine and
the description hereinafter set forth is not to
be construed in limiting the features of the in-
vention to a particular engine when those features
are described in co-operation with a particular
form of engine. .

In Figs. 1 and 2 there is disclosed a gasoline

engine of the four-cycle type wherein a plural-
ity of power units 10 are disposed radially about
the center drive shaft {1. Each of the power units
10 is provided with g rotatable member 2 that
has a gear (3 integral therewith., The gears 3
on-the rotatable members {2 are in meshing re-
lationship with a gear i4 secured to the drive
shaft 1. Rotation of the members {2 thereby
produces rotation of the drive shaft f 1 for suit-
ably driving any device,
- Bach of the power units 1@ consists of a pair
of cylinders 15 and (5¢ that are disposed in axial
alignment and are carried within a suitable frame
structure 16. Each of the cylinders 15 receives
a biston I7 respectively whereby the power cham-
bers 8 and (8a are provided in the cylinders 15
and I5¢. The cylinders 15 and i5¢ are provided
with the usual heads 19 and (98¢ respectively for
closing the end of the cylinder and for receiving
the spark plugs .20 and 20q. The heads 19 and
19a are provided with inlet valves 2( and 2ig and
with outlet valves 22 and 22z respectively.

The pistons IT and Ta are interconnected by
means of a connecting rod 23 that rigidly con-
nects the pistons in spaced relationship with re-
spect to one another and causes them to recip-
rocate in.unison.
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The rotatable member 12 is disposed around
the connecting rod 23 and positioned between the
inner ends 24 and 24¢ of the cylinders i5 and (8a
respectively. The member {2 is suitably bear-
inged in the ends 24 and 24¢ by means of the
ball bearing members 25 and 25a.

From Fig. 1 it may thus be seen that each of
the power units 10, that comprise a part of the
gasoline engine, consists of a pair of opposing
cylinders that are in akial alignment so that: the
pistons ifi the cylinders can reciproéate in unison
in 2 manner that one of the pistons will be at the
bottom of its stroke when the opposite piston i
at its top stroke.
one cylinder produces motion of the piston in the
opposite cylinder to
operation. The rotatable member 12 -provides
the fiywheel necessary to carry the pistons over
the portion of the cycle of operation that doesnot
comprise the power stroke. By providing a power
unit with opposed power producing members
therein a more unifornt balance of the engine cah
be obtained. Also, it is possible to avoid' all
eceentrically movable parts and thereby rediice
unbalance of parts within the engine.

in: order to change the reciprocdting motion: of
the connecting rod 23 into rofary motion for
driving the ‘drive shaft i1, a piston 30 is slidably
disposed within g cylinder bore 3F provided in
the rotatable member 12, The piston 39 is suit~
ably secured to the connecting rod. 23 and is
adapted to reciprocate axially within the cylinder
bore $1. The piston 20, however, is prevented
from rotation relative to the cornecting rod 23,
and the connecting rod 23 is prevented from: ro-
tation upon its axis because the rod 23 is prefer-
ably of a square shape adapted to slide insquaie-
shaped beéarings 26 and 26a provided in the end
walls 24 and 24a of the cylinders- 1§ and 15a re-
spectively. ’

The piston member 30 is: showir i rifore detail
in Figs. 3 and 4 and consists of & ¢tylindrical
member 32 that is positioned within & bearing
shaft or sleeve 33 provided at a right angle to
the axis of the piston 30.. The ¢ylindrical mem-
per 32 is adapted to: rotate within' the bearing
sleeve 32 in a manner that will be hereinafter
deseribed. The cylindrical member 82 carries a
pair of ¢ylindrical members 34 and: 35 thai have
their axes parallel to the axis of the: member 32
and spaced therefrom as shown in Figs. 3 and 4.
The members 34 and 35 are adapted to rotate
within the member 32 for reasons which will be-
come apparent in the subsequeiit deseription:

The cylindrical member 34 s provided With an
extension 36 on both erids thereof that is pre-
vided with parallel side walls-37 afid 38. The €X-
tension 36 is also provided- with @& gear segnient
consistihg of the gear teeth 3%°and 40, The cylin-
drical member 35 is also provided withy exten-
sions 41 provided-on both efids’ thergof that hias
parallél side walls 42 that aré in plang¥ align-
ment with the parallel gide walls 3T anhd 38 of
the exfensions 36 on the member 34. The extén-
sion 4l is also provided with a- gdear tooth: 44
adapted to engagé the gedr segient -oh the' ex-
tension 28 between the gear teeth 39" ang 40
thereof. This arrangement permits a limited
votgtion of the members 34 snd-35 relativefo ohe
another but retains the paralel side walls of the
extension o these menibers-in: planar alignitiént
in 8; rianAer that is' herei

ifaftet deseribed.

"As previously mentioned the piston: 30 is:

adapted to reciprocate within the-cyl inder'8 pro=
vided in the member 2. The irinel sukfdace of

Therefore, the explosion in.
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the cylinder 3! is provided with a continuous
groove or track 45 that receives the extensions
36 and 41 of the piston member 30. As shown in
Fig. 1 the track 45 has the configuration of a fig-
ure 8, one track 49 being provided for the exten-
sions projecting from opposite ends of the mem-
bers 34 and 35 in the piston 30. 'To more clearly
define the contour of the track 45 we can assume
that the track begins at one end of the membeyr
19 5t the bottom thereof. THhe track 45 then pro-
Ge6ds tpwardly and forwardly in the cylinder

surface 31 until the track has traveled halfway

‘around the cylinder at which time it will be half-
way forward of the full length of the track, The
track then proceeds downwardly around the sur-
face of the cylinder and forwardly until it again
passes: halfway around the cylinder, at which
time the track will then be at the opposite end
of the member 12 and will have made one com-
plete revolution of the cylinder 31. The return
path of the track 4§ is made in a like mdnner so
that the complete path of travel therefore forms
a figure 8 that is an endless path from oné end of
the cylinder to- the other, and in: traveling the
length of the ¢ylinder 3¢ from one end to the
opbosite end and back again the path has made
two revolutions of the cylinder.

T¢ will therefore becomeé apparent that when
the piston 39 ismoved axially in'a leftward direc-
tion in-the member §2, as shown in Fig. 1, the ex-
tensions 36 and 4! provided on the cylindrical
niember 32 will traverse the track: 45 and cause
the member 12 t6 make one complete revolufion
when' the” piston 30 traverses the member 12

: through one strcke of the piston {1 as produced

by an explosien of gas within the cylinder {5. In
making the power stroke just mentioned the pis-
ton- 17a in the cylinder H§e will compress the gas
within the cylindér t5a so that the subsequent
explosion of the gas within the cylinder i5a will
produce a power stroke of the piston {1a andre-
turn the piston: F5 to-its initial position as shewn
in We. 1, and thereby produce a second revolu-
tion of the fotatable member {2. Therefore the
membei (2 will make two revolutions: for each
complete -stroke -of thé pistons iT and i7a; the
complete strokeé including poth upstroke and
downstroke::

As heretofore mentioned the ‘engine disclosed’
in Fig. 1 is a four-cycle engine and since-the op-
erdtion’ of such engines are well-kndwn, it is'not
believed: necessary to go into the ‘detailed funec-
tions of the operation of such an’ engine. Each
of the gower units 10 consist of a*pair of pistons
{1 and ITe and are disposed around the drive
shaft I so that the axes of the cylinders {5 and
15y are parallel with the drive .shaft . By
properly timing the explosion cycle in edch of
the power units 18 it will be réadily apparent
tHat the arfangéiietit of the cylinders showh in
Figs. 1 and 2 will produce a gasoline’ ¢ngirie of
an eight-cylinder type. It is not necessary how-
evet to Have the drive shaft 11 parallel Witﬁ the
aXes of the cylinders 18 This® drive shafb may
e -disposéd: of ay other stitable angle with re-
spect to the power units 18 and be suitably gédred
o the gears 13 provided on’ the rotatable mein-
bers 12: : : .

A¥ previgusly rentiohed the member 32 is ro-
tatable within the piston- 38, and ‘the reason for
this  Aow becomes apparent becatise the member
37 is requifed to'rotate within the piston ‘30 to’
permit the extensions 38 anid 4 to follow the
S0t ¢k #5, the orbit of the memiler
3% peing constantly cHanged during the travel of
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the piston 30 from one end to the other of the
cylinder 31. Also, it now becomes apparent that
the members 34 and 35 must rotate on their axes
because of the contour of the frack 45 at the
ends of the cylinder 31, this contour being the
rounded end of the figure 8. To permit the par-
allel side walls of the extensions 36 and 41 to fol-
low and engage the side walls of the track when in
the end sections thereof, the members 34 and 35
must rotate relative to one another. However,
there is a danger of the members 34 and 35 hav-
ing a tendency to separate and follow. different
tracks when they pass over a track crossing
which is shown in Fig. 6. In this instance the
tooth 44 retains its meshing relationship between
the teeth 39 and 40 on the extension 36 so that
when the members pass over the track crossing
there will be no tendency for them to split the
crossing and thereby result in damage to the
apparatus.

In Fig. 7 there is shown a developiment of the
track 45 wherein the complete length of the track
is laid out in a plane and the relation of the
track portions to a complete explosion cycle is
set forth to indicate the revolutions of the mem-
ber 12 with regard to the portions of the complete
explosion cycle. Considering the piston 38 to be
at one end of the member (2 the extensions 36
and 41 engage the track 45 at the section indi-
cated with the letter A. One complete explosion
cycle of a four-cycle engine, of course, includes
two complete strokes of the piston for each of the
cylinders, Therefore, the length of the graph
shown in Fig. 7 represents one complete explo-
sion cycle which includes ‘explosion, exhaust, in-
take and compression. The explosion stroke of
the complete cycle will drive the piston 30 to the
opposite end of the member 12 as seen in Pig. 1
and thereby cause the member §2 to rotate one
complete revolution. This path of travel is rep-
resented by the portion B of the track 45. The
return stroke of the piston 11 during the exhaust
stroke will produce 3 second revolution of the
member 12 as represented by the section C of
the track 45. The sections D and & merely re-
peat the revolutions of the member 2 during the
remaining intake and compression strokes of the
four-cycle operation. It may thus be seen in
one complete explosion stroke of the engine dis-
closed in Fig. 1 the member 12 makes four com-
plete revolutions so that there is a two to one
ratio between the number of revolutions of the
member 2 and the stroke of the . pistons. The
cam track 45¢ is like the track 45 but is displaced
180° on the cylinder from the track 45 to receive
the extensions on the opposite end of the mem-
bers 34 and 35. )

In Fig. 8 there is shown a chart representing
-the development of the track in the rotatable

member 12 when the member 12 is given one rev-.

olution for each complete stroke of the piston,
that is two revolutions per complete explosion
cycle. In this arrangement the track 4§ for the
rotatable member (2 is arranged so that the end
portion H represents the beginning end of the
stroke. To complete one revolution of the mem-
ber 12 for a single complete stroke of the piston,
the piston must make g complete down and up
stroke so that the portion J of the track 46 rep-
resents the complete bottom of the stroke of the
piston and is only displaced 180° from the start-
ing point of the track. Therefore the complete
track from the starting point H to the completion
point K represents 360° or one revolution of the
member {2 for a complete stroke of the piston.
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The track 47 is provided for receiving the oppo-
site end of the drive member in the same manner
as heretofore described but is displaced 180° from
the track 46, It is thus apparent that by chang-
ing the pitch of the track that any number of
revolutions of the member {2 can be produced for
each complete stroke of the piston of the engine.

The term “sinusoidal” as used in this applica-
tion, is not to be construed as limited strictly to
a sine curve, but is intended to include all curves
having the genera] shape and contour of a sine
curve whether or not they conform strictly to
the equation y=sin z.

While the apparatus disclosed and described
herein constitutes a preferred form yet it is to
be understood that the apparatus is capable of
substantial alteration without departing from the
Spirit of the invention, and that modifications
that fall within the scope of the appended claims
are intended to be included herein.

Having thus fully described my invention what
I claim as new and desire to secure by Letters
Patent is: . )

1. An internal combustion engine having g cyl-
inder and s piston therein for reciprocation in
sald cylinder, said engine being characterized by
a mechanism for transforming reciprocatory mo-
tion into rotary motion consisting of a rotatable
cam cylinder, a piston cam follower reciprocable
within said cam cylinder and driven by the pis-~
ton of the motor, endless track means on said

Totatable cam cylinder that spirals from one end

to the other and returns to close upon itself, and
drive means extending from said follower piston
in said rotatable cam cylinder and engaging said
track to produce rotation of said cam. cylinder
upon reciprocation of said follower piston therein,
said drive means comprising a rotatable member
carried by saig Tfollower piston, and interengag-
ing relatively rotatable parts extending from said
last mentioned rotatable member for engaging
sald track. : ‘

2. An internal combustion engine having a cyl-
inder and a piston therein for reciprocation in
said cylinder, said engine being characterized by
a mechanism for transforming reciprocatory mo-
tion into rotary motion consisting of a rotatable
cam cylinder, a piston cam follower reciprocable
within said cam cylinder and driven by the pis-
ton of the motor, endless track means on said
cam cylinder that spirals from one end to the
other and returns to close upon itself, and drive
means extending from said follower piston in
said rotatable cam cylinder engaging said track
to produce rotation of said cam cylinder upon
reciprocation of said follower piston therein, said
drive means comprising a rotatable member car-
ried by said follower piston for following the an-
gular changes of said track, and a pair of ro-
tatable members disposed within said last men-
tioned rotatable member for engaging said track,
said pair of rotatable members having means for
limiting rotation of said pair of members and for
refaining the same in g predetermined aligned
relation.

3. A two-cycle internal combustion engine in-
cluding at least a pair of cylinders arranged in
axia] alignment and having pistons reciprocable
therein, connecting rod means interconnecting
said pistons whereby they reciprocate in unison,
a cam follower carried by said connecting rod
means, driven rotatable cam means associated
with said follower and having an endless track
thereon that spirals from one end to the other
of the cam means and returns to close upon itself,
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andiméans extétding frém said follower initoén-
gapéiient With' shid track for rotating sald cam
means’ upon recxprocatmn of said follower, said
nigans compyising & pair of cylindrical mémbers
having paraliel axeés and having their ends p¥o-
jécting from said' follower té engage said- tmck
means, and connectiohs’ constrammg said- mem-
bérs fo equal and’ oppos1te rotations on-their said
axés whereby said cam miesfs receiveés a sub-
stantially contifiuous power fpulse froh said
cyhnders

4, Tnian engine; a'cylinder, a plstoxr recxprocable
in said cy’hnder, a piston rot+ dttached to said
plston at ¢ne end and having its other entl ex-
ténding exteriorly of sald cylmder § -cam mei=
ber rotatable on' an axis c01nc1dent with the
axis of seud rod and having s endless smusmdal
suide means coaxial with said axiss o cam fol-
lower carried by said rod and shdab‘y engagmg
said cam member, sgid folld er'comprlsxng a pair
of c¥lindrical members' rotatable i said’ rod on
spaced parallel axes normal to said rod, each
cylindrical 3 member having an end formed‘ to'slid-
ably engage’ said gmde nieANs, means ‘connecting
said cyhndmcal mernbers for equal and opposite
oscillation relatlvely to smd‘ rod and means lini-
iting said rod'to reclprOc - :

5. In' gn' engine comprxsmg 4 power cyhnder
a- piston rec1procab1e in- said cylmder and’ a rod
attached at one end to said piston with its" other
end: exteniding exteriorly of sald cyhnder a ﬂy—
wheél meémber mounted for rotation on an’ axXis
coinicident with the axis of sdid rod; said-member
having an interior endless sinusoidal guide chan-
nel co-axial with said axis, a first cyhndncal
member carrled by said rod for rotation on & sec-
ond- axis normal to- said’ rod and having spaced
borés parallél to said second axis; drive members
rotatably mounted in said-bores, respectlvely, arid
havmg their ends shdably engaging said chan-
nel, means' connecting said members for equzl
and opposn;e oscillation, and means limiting sitd
rod 66 reclprocatlon only

6. In an’ engme, g power cyhnder a piston Ye<
¢iprocably ﬁttmg said- cylmder @ plston rod-at-
tached at one end to said plston and’ hamng its
other-end exténding froin saidt cylmder a ﬂywheel
member moutited for rotation upon'd first axis
coineident with the- axis ‘of said rod saitdl member
peing formed to have an interior, sinusoidal end-
less track- extending co- aXJa,lly Wlthl said aXxis) 2
cylindrical member carried by saidt rod‘for rota-
tion on-a second- axis norfial to said- first” axis,
there being spaced bores in said: cyhndricafl “Menm-~
ber ‘parallel to sgid second dxis, drive Tiémber’s
rotgtably fitting said bores, dach membe “hgving
an end slidably engaging sald track, means coft=
necting' said’ members for opp051te 05c1llatmn‘ in
said bores; and means preventmg rotation of said
piston rod.

7. Tn-an engine having & power cyhnder‘ @ pis-

ton remprocably fitting said cylinder a plstoh‘

rod connected to' said piston and‘ having one’ end
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P g frofiisaid cylinder, means limiting said
réd o ecipi'ocation on}y, 3, flywheel mémber
rotatdble on-g first axis colncident with the axis
of said rod; sdid flywheel Being: formed with an
interior, end}ess, sinusoidal gv ide channel €o-
axigl] of sald first axis; drive mernbers carried by
on spaced par allel second
and third axes'fiormdl to saig first axis; said drive
membérs Having fiattened end portxons sllda.bly
fitting said channel, and means connectmg said
rembers-for simultaneous osciliation’ in' opposite
diréctions of rotation.

8- In an engme having a power cylinder a
pistoir reclprocably fitting' said' cylinder, & pis-
tort’ rod- connected: to said piston, means limiting
said rod to recmrocatlon only Wlth respect to'said
cylmder & ﬁywheel member Joumaled upon 4
fivst axis coincident with the dxis of said rod
there being an endiess sinusoidal guide channel in
said member extending co-axially about said first
axis, & cylmdncaJ member carried by said rod
for rotatmn upon & sécond axis normal to’ said
ﬁrst axis, there being spaced bores in said cylm-
drical member offset from and parallel to said
second #xis, drive mieitibers; éach journaled in a
1esp’ectiVe bore, each member ha,vmg at least one
end fattened to" slidably fit said chdnrnel, said
drive’ members bemg interconnected for equal
and opposite oscillation within their respective
bores.

8. I an engme a pover cyhnder o piston
recxproca,bly ‘ounted within said cylirider, a pis-
ton rod ha,vmg a first axis and éonnected to said
pistoti, a metiber having an interior ehdless cam
chantiel of generally sinusoidal form dnd eX-
tendiflg co-axially’ gboit the axis of said rod,
mieans niounting gaid cylinder’ and niembér for
velative rotation about said a¥is, a cyhndrlcal
emper carried By said rod for rota.tlon about
a second axXis nordl to said first axis, a pahr
of drive menibers Journaled in said cylmdrical
member oxn para,llel axes spaced from said séc-
ond axes, said drive membBers Thaving flattened
portlons slidably fitting said cam cha.nnel and
means - connectmg said drive members for equal
and opposlte -oscillation with respect to said sha,ft

DONALD W. SCHAEFFER.

REFERENCES CITED
_The following’ references are of record in the
file’ ¢f this pdtent:
UNITED STATES PALENTS

, Number ,  Name Dafe
773 021; LeWIS —oecimm o eea e Oct, 25, 1904
1,076,807 ANAerson —o—eee——z Oct 28 1913
1,813,259 Schick —wocoioloaos July 7 1931
,814 333 Pa,rker _____________ July 14 1931
2,041,319 Blameren ..o -May 19, 1936
FOREIGN PATENTS

Nutfiber ~ Country Date
316,923 Germiany - e 1919



