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(57) ABSTRACT

A Continuously Variable Transmission (CVT) for use in
applications where a transmission is desired to change the
speed of the motor relative to the speed of the final drive. The
CVT has a set of chains or belts that are mounted around a set
of pins set in radially cut slots of a set of spindles so that the
pattern of pins are able to expand and contract radially around
the CVT axis via these slots. Sprockets that freely spin in
either direction unless a chain or belt has fully seated on at
least one tooth are arranged on the pins so that only one
sprocket engages one chain or belt allowing for smooth ratio
changes while the load in engaged. The spindles share a set of
springs that act to return the transmission to a higher ratio at
moments the load is overcome.

4 Claims, 10 Drawing Sheets
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Fig. 6
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Fig. 7
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Fig. 9
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1
FIXED PITCH CONTINUOUSLY VARIABLE
TRANSMISSION (FPCVT)

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to Continuously Variable
Transmissions (CVT’s) used in a wide variety of applications
requiring ratio shifts between an engine, or motor, and the
load including automobiles, recreational vehicles, turbines
and industrial equipment.

2. Description of the Prior Art

In recent years CVT’s have become more widely adopted
in the automotive industry in a never ending effort to increase
fuel efficiency and increase performance. The most widely
accepted automotive CVT’s today are the Push Belt CVT
marked by Nissan and General Motors and NSK half toroidal
CVT. Drive trains with higher horsepower ratings are not able
to easily use these designs as they rely on friction to transmit
power and their size, weight and sensitivity to dirt make them
impractical for performance oriented motoring. Other
designs have come to market for smaller horsepower appli-
cations like the NuVinci CVP. There is general agreement
among experts involved in the development of new CVT’s
that an ideal CVT would stay positively engaged while allow-
ing ratio shifts under full power. The Anderson CVT exhibits
these qualities, but requires the use of Floating Sprocket Bars
that do not reengage smoothly and require outside control to
shift ratios.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a CVT
capable staying positively engaged to transmit power while
allowing for continuous changes in ratio. Additionally the
CVT design allows for automatic ratio selection based on the
difference between power and load based on the mechanical
specifications used in the design of the CVT, requiring no
outside control input. The CVT consists of one or more Fixed
Pitch Continuously Variable Transmission (FPCVT) units
each having one spindle for power input and one spindle
connected to the load. These two spindles are mounted so one
may rotate freely around the other and share the same axis of
rotation. These two spindles each have the same number of
slots cut radially. One of the two spindles has these slots so cut
at a different angle or curvature than the other. One pin inter-
sects each set of slots and has mounted on it a combination of
either all idler pulleys or idler pulleys and a sprocket to
transmit the power to a chain. Rotating ether spindle relative
to the other will cause the pins to force a pitch diameter
change ofthe CVT assembly and the chains mounted on each
pitch line. Only one sprocket is mounted on any one pitch line
on any one FPCVT, thus allowing for a ratio changes while
the CVT stays engaged. The sprockets are allowed to freely
spin in either direction unless a roller chain or belt has fully
seated on at least one tooth profile. The spindles share a set of
springs that act to return the transmission to a higher ratio at
moments the load is overcome.

Other objects of the present invention will in part be obvi-
ous and will in part appear hereinafter.

The invention accordingly comprises the apparatuses and
systems, together with their parts, elements, and interrela-
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2

tionships that are exemplified in the following disclosure, the
scope of which will be indicated in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A fuller understanding of the nature and objects of the
present invention will become apparent upon consideration of
the following detailed description, taken in connection with
the accompanying drawings, wherein:

FIG.1isasideview of a Fixed Pitch Continuously Variable
Transmission (FPCVT) assembly with two FPCVT units con-
nected in series. This drawing, as well as drawings in the
following Figures can be more easily understood when
viewed in a landscape orientation with the Fig # defining the
lower left hand corner of the drawing. References to “left
hand” or “right hand” in Figures set forth in this specification
are best understood with the Figures oriented in this land-
scape orientation.

FIG. 2 is a perspective view of a Fixed Pitch Continuously
Variable Transmission assembly with two FPCVT units con-
nected in series.

FIG. 3 isasection view ofa single FPCVT unit showing the
cross sections of two pin assemblies, one with a sprocket and
two idler pulleys and one with only idler pulleys.

FIG. 4 is a perspective view of a pin assembly with a
sprocket.

FIG. 5 is a perspective view of all of the pin assemblies in
the preferred embodiments showing each of the sprockets
arranged to engage only one pitch line each.

FIG. 6 is a two way section view of a sprocket.

FIG. 7 is a perspective view of a feeler pin.

FIG. 8 is a partial section view of a sprocket assembly
showing the placement of the spring blocks, springs, feeler
pins and inner race.

FIG. 9 is a two way section view of a sprocket assembly
with a roller chain section.

FIG. 10 is a perspective view of a single FPCVT unit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to drawings, in FIG. 1 the CVT is con-
structed with two identical Fixed Pitch Continuously Variable
Transmission (FPCVT) assemblies. Referring now to FIG. 2
the two assemblies are connected by three roller chains 108.
Referring to FIG. 3 the two assemblies shown in FIG. 2 are
each comprised of: spindle 102 mounted inside spindle 100
sharing the same main axis of rotation and free to rotate
around that main axis. Of the identical FPCVT assemblies
shown in FIG. 1 and FIG. 2 keyway 136, shown in FIG. 3., on
the right hand side FPCVT unit is connected to an engine or
motor output shaft. Keyway 136 on the left hand side FPCVT
unit is connected to the load. Spindle 100 is mounted via
bearings to hard points of the transmission case via bearing
mount 116. Nine slots 126 are cut radially though both faces
of spindle 100. Nine slots 128 are cut radially though both
faces of spindle 102, but at an angle and curvature relative to
slots 126. One pin 120 intersects each pair of slots 126, via
bearings 118, and slots 128 via liner bearings 106. Bearings
118 allow pins 120 to slide freely along slots 126. Linear
bearings 106 allow pins 120 to slide along slots 128, but are
attached to pins 120 in such a way as to not allow any rotation
of pin 120 around its own axis. Referring now to FIG. 4,
mounted on each Pin 120, equally spaced between linear
bearings 106, are either two freely rotating idler pulleys 134
and one sprocket 130 containing a sprocket assembly (see
FIG. 8 and FIG. 9) or three idler pulleys 134. The three pitch
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the FPCVT unit shown to the right hand side of FIG. 1. The
load is applied to keyway 136 on the FPCV T unit shown to the
lefthand side of FIG. 1 While the FPCVT is at rest springs 104
in the FPCVT unit on the right are fully expanded, pins 120 in
on that same FPCVT unit form the largest possible pitch
diameter and pins 120 on the left hand side FPCVT form the
smallest possible pitch diameter as springs 104 in the left
hand side FPCVT unit are compressed. As power is applied
clockwise to spindle 100 of the right hand side FPCVT unit it
will share the actual rotational distance with spindle 102 on
the same FPCVT unit as springs 104 absorb the twisting
input. At the same time spindle 102 on the left hand FPCVT
unit is forced to rotate clockwise because it is connected by
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about said second axis and engaging said plurality of
chains or belts;

wherein each of said plurality of second sprockets engage
only one pitch line and a corresponding chain or belt;
and

wherein each of said plurality of chains or belts engages
only one of said plurality of second sprockets; and

wherein each of said plurality of second sprockets actuat-
ing closer or further away from said second axis;

a fourth mechanism allowing each of said plurality of
second sprockets to rotate freely when said correspond-
ing chain or belt is not fully seated in at least one tooth of
said second sprocket and lock against rotation around a






