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[57] ABSTRACT
A transmission rotatable coaxially about a crankshaft.

The transmission is rotatable to three positions: for-
ward, idle, and reverse. Four pulleys are rotatably af-
fixed to the casing such that each pulley occupies the
corner of an imaginary square, the diagonals of the
square intersecting the longitudinal axis of the crank-
shaft. The planes of the pulleys all lie in a single plane
generally perpendicular to the crankshaft. Thus as the
casing is rotated the pulleys rotate coaxially about the
crankshaft. Two of the pulleys occupying adjacent
corners are driven in opposite directions by gear and/or
chain and sprocket means disposed in the casing. The
other two pulleys are free turning. The casing pulleys
are belt coupled to a pulley on a drive shaft. When the
casing is in the forward position, the belt is in contact
with one of the driven pulleys and one of the free turn-
ing pulleys only. When the casing is in the idle position
the belt is in contact only with the two free turning
pulleys. When the casing is in the reverse position, the
belt is in contact with the other driving pulley and one
of the free turning pulleys. The casing pulleys may be
on the same side of the casing as is the crankshaft or
they may be on the side opposite the crankshaft.

9 Claims, 7 Drawing Figures



10

4,534,747

Sheet 1 of 3
=——
~ 1l
N
22 V|
// , H Q)
-

/ A//// ro,b

U.S. Patent  Aug. 13, 1985

Fra. 1



4,534,747

Sheet 2 of 3

U.S. Patent Aug, 13, 1985

Fia 4



U.S. Patent  Aug. 13, 1985 Sheet3of3 4,534,747




4,534,747

1
TRANSMISSION

BACKGROUND OF THE INVENTION

This invention relates to transmissions in general and
in particular to transmissions which are belt coupled to
their associated drive shafts. It is also related to those
transmissions which turn in their entirety.

This transmission was designed primarily for small
engines such as those which power lawn mowers and
go-carts. In machines or vehicles using those small en-
gines, it is desirable to have more than just a forward
and an idle mode. In order to have a reverse mode, one
must have some sort of a transmission. It is highly ad-
vantageous if such a transmission matches the charac-
teristics of the engine, that is, small, light weight, inex-
pensive, and easy to operate. Furthermore, it is highly
advantageous if a clutching mechanism is not required.

This invention presents such a transmission. It is very
simply in design as compared to transmissions presented
heretofore, and it can be packaged in a very small cas-
ing. It permits a user to operate the machinery or the
vehicle in three modes: forward, reverse and idle. It can
be made inexpensively and retrofitted on most engines.

Another advantageous feature of this invention is that
the drive shaft can be offset from the engine crankshaft.
As used herein the term “crankshaft” shall include the
rotor shaft of electric and other type engines as well as
the crankshaft of piston driven engines.

Other advantages and attributes of this invention will
be readily discernable upon a reading of the text herein-
after.

SUMMARY OF THE INVENTION

This invention presents a casing having at least one
planar wall. Extending into the casing through an ori-
fice is a first shaft means for transmitting the rotational
power from the engine to the transmission. A pair of
drive pulleys are affixed to shafts which extend into the
casing through orifices in the planar wall. A gear means
disposed within the casing and cooperable with the first
shaft drives the shaft of one of the pulleys in a direction
opposite to the direction of the first shaft. A chain and
sprocket means disposed within the casing and cooper-
able with the first shaft drives the other pulley in a
direction the same as the first shaft. A pair of freely
turning pulleys are rotatably affixed to the planar sur-
face of the casing. The free pulleys are spaced apart
from the two drive pulleys and from each other such
that the pulleys occupy adjacent corners of an imagi-
nary square on the planar wall of the casing. The center
of the imaginary square, that is, where the diagonals
would intersect, is aligned coaxially with the first shaft.
The transmission casing itself is rotatable coaxially with
the first shaft. Thus, when the transmission casing is
rotated to a position where only two of the pulleys are
in contact with the belt, the drive shaft will either be
rotating in the same direction as the first shaft, in the
opposite direction, or will not be urged to rotate at all.

An object of this invention is to provide a low profile,
thin transmission adaptable to provide a forward, re-
verse, and idle mode for small engines.

A further object of this invention is to provide a
transmission which may be retrofitted onto lawn mow-
ers, go-carts, and the like.

A third object of this invention is to provide a clutch-
free transmission for small engines.
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Other objects of this invention will be readily appar-
ent upon a reading of the text hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial view of the invention coupled
between an engine and a drive shaft.

FIG. 2 is a plan view of half of the casing.

FIG. 3 is a section taken along lines 3—3 of FIG. 2.

FIG. 4 is a pictorial view of the inner parts of the
transmission.

FIG. 5is a diagrammatical view of the transmission in
a reverse position.

FIG. 6 is a diagrammatical view of the transmission in
its idle position.

FIG. 7is a diagrammatical view of the transmission in
its forward position.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, a disc-like housing 2 is com-
prised of two halves 4 and 6. A side 4 defines a center
orifice (not shown) through which a first shaft 8 extends
into the casing 2. The first shaft transmits the rotational
power from an engine 10 to the invention generally
designated 1.

Referring again to FIG. 1, the other half 6 of the
casing has a planar surface 12. The planar surface 12
defines at least two orifices 14 and 16. A second shaft 18
parallel to the first shaft extends through the first planar
wall orifice 14. A third shaft 20 extends through the
second planar wall orifice 16. A first pulley 22 is affixed
to the second shaft 18 and a second pulley 24 is affixed
to the third shaft 20. The planes of the first and second
pulleys are aligned. A pair of free turning pulleys 26A
and 26B are rotatably affixed to the planar wall 12. The
four casing pulleys 22, 24, 26A and 26B are spaced apart
from each other such that each occupies one corner of
an imaginary square. The diagonals of the square inter-
sect the longitudinal axis of the first shaft 8. The casing
2 is adapted to rotate coaxially about the first shaft. A
lever 28 provides the means for such rotation. The
planes of the casing pulleys are all aligned in a plane
generally perpendicular to the axis of casing rotation.

Referring again to FIG. 1, a drive shaft pulley 30 is
affixed to a drive shaft 32. The drive shaft pulley 30 is
coupled to at least two of the transmission pulleys by
means of a belt 34. As mentioned before the casing 2 can
rotate coaxially with respect to the first shaft 8. The
position in which it is shown in FIG. 1 is the idle posi-
tion wherein the belt only makes contact with the two
freely turning pulleys 26A. and 26B. Since those pulleys
are not driven, the drive shaft 32 is not urged to rotate.
As will be discussed later, the drive pulley 22 and sec-
ond drive pulley 24 are driven by the first shaft 8. Thus,
if the casing 2 is rotated by lever 28 90° clockwise, the
belt will then be in contact with the first drive pulley 22
and one of the free pulleys. In that situation the drive
shaft will be urged to turn in the direction of the first
pulley 22. If the casing were rotated 90° counter-clock-
wise from the idle position, the belt would then be in
contact with the second drive pulley 24 and the other
free pulley. In such a situation the drive shaft would be
urged to.rotate in the direction which the second pulley
24 is rotated.

Referring to FIGS. 2 and 3, casing half 6 is shown.
The casing is preferably constructed of light-weight
material such as aluminum. Two solid discs can be
milled out to create a cavity 36 wherein is disposed the
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gears and sprockets as will be discussed later. FIG. 2
and 3 show half of the cavity. The orifices 14 and 16 are
shown to have bushings 14A and 16A.

Referring to FIGS. 2 through 4, the first shaft 8 is
shown to have a pinon gear 38 affixed thereto. Also
affixed to the first shaft 8 is a sprocket 40. The pinon
gear 38 and the sprocket 40 are suitably spaced apart on
the shaft 8. The first shaft 8 extends slightly beyond the
sprocket 40 and is disposed in a orifice 42 defined by the
planar surface 12. Around the rim of orifice 42 is bush-
ing 42A. The first pulley 22 can be seen affixed to the
end of the second shaft 18, and affixed to the other end
of that shaft is a gear wheel 44. The gear wheel 44
meshes with pinion 38 and is driven by same. The sec-
ond shaft 18 is parallel to the first shaft 8, and it can be
seen that the second shaft 18 will rotate in a direction
opposite to the first shaft 8.

Referring again to FIGS. 2 and 4, the second pulley
24 can be seen affixed to the third shaft 20, and affixed
to the other end of the shaft is a second sprocket 46. The
first sprocket 40 and the second sprocket 46 are coupled
together by chain 48. The third shaft 20 is parallel to the
first shaft 8, and it can be seen that the third shaft 20 will
rotate in the same direction as the first shaft 8. The two
freely turning pulleys 26A and 26B are shown affixed to
a pair of shafts 27A and 27B. Those two shafts extend
through a pair of orifices 29A and 29B into the casing 2.
Preferably the shafts 27A and 27B mate with orifices
defined by the other half of the casing 4.

It should be noted that the two casing halves 4 and 6
can be identical pieces such that either half can serve as
the pulley half. It should also be noted that although the
pulleys are depicted as being on the side of the casing
opposite to the first shaft, that does not necessarily have
to be the case. This invention will function equally as
well with the pulleys and the first shaft on the same side
of the casing. Furthermore, if the gears and sprockets
are properly dimensioned and positioned, the configura-
tion will be reversible, that is, a user will be able to
select which side of the invention he or she wishes to
have the pulleys with respect to the first shaft.

Referring to FIGS. 5, 6 and 7, the three positions of
the casing are shown. FIG. 5 shows us the casing in the
reverse position, that is, the belt is in contact with the
first pulley 22 which causes the drive shaft pulley 30 to
rotate in a direction opposite to the first shaft 8. The
reverse position is indicated by the “R” at the top of the
casing. FIG. 6 shows us the casing in the idle position as
indicated by the “I” at the top of the casing. In this
position the belt is not in contact with either of the drive
pulleys. FIG. 7 shows the casing in the forward posi-
tion, that is, the belt is in contact with the second pully
24 causing the drive shaft pulley 30 to rotate in the same
direction as the first shaft 8.

As can be seen, it is preferable to have the drive shaft
pulley 30 be large enough to keep the belt from contact-
ing more than two pulleys when the casing is in one of
its three operating positions. It should be noted that if
the casing is prevented from rotating more than 90° in
either direction from the idle position, the belt will
never be in contact with more than one of the drive
pulleys.

As mentioned before this is a clutchless transmission.
Any clutching action necessary is provided by natural
slippage of the belt. In other words, as the casing is
rotated from the idle position to either the forward or
reverse position there will be some natural slippage
between the belt and the drive pulley due to the inertia
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of the drive shaft train. For small engine applications
this is not a problem and will not cause undue wear and
tear on the belt.

Although this invention was shown to use a sprocket
and chain combination to drive the second pulley, that
is, the pulley which turns in the same direction as the
first shaft 8, it should be noted that a conventional gear
arrangement can be used in lieu of the sprocket and
chain to drive said pulley in said direction.

1t should also be noted that the first shaft 8 can be the
actual crank shaft of the engine. The fact that this inven-
tion is light weight and easily disassembled, permits
direct usage of the crank shaft.

The foregoing was given for illustrative purposes
only and no unnecessary limitations in the following
claims should be drawn therefrom.

I claim:

1. A transmission for transmitting rotational power
from an engine to a drive shaft comprising:

(a) a first shaft means for transmitting rotational

power from the engine to the transmission,

(b) a casing coaxially rotatable about the first shaft,
the first shaft extending into the casing through an
orifice defined by the casing,

(c) first, second, third and fourth casing pulleys each
rotatably affixed to the casing and spaced apart
from each other such that each of the pulleys occu-
pies one corner of an imaginary square, the planes
of all the pulleys being aligned in a single plane
generally perpendicular to the axis of casing rota-
tion, the first and second casing pulleys occupying
adjacent corners of the imaginary square, the diag-
onals of the imaginary square intersecting a longi-
tudinal axis of the first shaft,

(d) a means disposed within the casing to transmit
rotational power from the first shaft to the first
casing pulley such that the first casing pulley ro-
tates in a direction opposite to the direction of
rotation of the first shaft,

(e) a means disposed in the casing to transmit rota-
tional power from the first shaft to the second
casing pulley such that the second casing pulley
rotates in the same direction as the direction of
rotation of the first shaft,

(f) a pulley affixed to a drive shaft, the plane of the
pulley being aligned with the plane of the casing
pulleys,

(g) a belt means for coupling the drive shaft pulley
with at least two of the casing pulleys, and

(h) a means for rotating the casing to at least a first,
second, and a third position, the drive shaft pulley
being adapted to permit the belt when suitably taut
to be in contact with only two casing pulleys when
the casing is in the first, second and third positions,
the first position being when the belt is in contact
with the first casing pulley and either the third or
fourth casing pulley, the second position being
when the belt is in contact with only the third and
fourth casing pulleys, the third position being when
the belt is in contact with only the second casing
pulley and either the third or fourth casing pulley.

2. The transmission of claim 1 wherein the casing is
shaped like a disc and is disposed concentric with the
first shaft.

3. The transmission of claim 1 or 2 wherein a gear
means disposed in the casing is used to transmit rota-
tional power from the first shaft to the first pulley.
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4. The transmission of claim 3 wherein a gear means 6. The transmission of claim 1 or 2 wherein the casing
comprises two identical halves.
7. The transmission of claim 5 wherein the casing
power from the first shaft to the second pulley. comprises two identical halves.

5. The transmission of claim 3 wherein a chain and 5 8. The transmission of claim 3 wherein the casing

sprocket means disposed in the casing is used to transmit comprises two ld.e nt ical halve_s. S .
9. The transmission of claim 4 wherein the casing

rotational power from the first shaft to the second pul- comprises two identical halves.
]ey. . * * L B
10

disposed in the casing is used to transmit rotational
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