Hybrid Economy,
NASCAR
Performance

VMT TECHNOLOGIES DESIGNS
POSITIVELY ENGAGED,
INFINITELY VARIABLE TRANSMISSION

Matthew Jaster, Associate Editor

To bet-
ter understand
the concept
behind VMT
Technologies
Universal
Transmission,
you have to start
in the snow—
the light, cham-
pagne-powdery
kind typically
found in Utah.
Gary Lee, inven-
tor of the Universal Transmission
design, was having trouble getting his
snowmobile through it.

“We were pushing snow instead of
getting on top of it,” Lee says. “The
heat generated would cause the rubber
belt in the transmission to fall apart. I
was burning a belt every time I went
out on a snowmobile trip. I figured
there had to be a better way where the
friction is positively displaced.”

Lee began tinkering with the
transmission on his snowmobile and
realized there were things that could
be done to improve the design. This
thought process eventually led to
the creation of the company, VMT

Gary Lee invent-
ed the Universal
Transmission de-
sign.

(Vernier Moon Torque) Technologies
and a design concept for a positively
engaged, infinitely variable transmis-
sion.

Today, VMT claims the transmis-
sion prototype can improve vehicle
gas mileage up to 30 percent or more
and can also improve the way electric/
hybrid vehicles operate. With the assis-
tance of CEO Richard Wilson, Mark
Stoddard, chief marketing and busi-

ness development officer and Steve
Sutherland, chief operating officer, Lee
began discussing the new transmis-
sion concept with OEMs. Discussions
involved an alternative to standard
transmission design.

“It’s an infinitely variable trans-
mission, requiring no clutch or torque
converter, and it’s constantly engaged.
It doesn’t use friction to change gears.

continued

VMT Technologies has designed a concept for a positively engaged, infinitely
variable transmission (courtesy of VMT).
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It can replace the expensive motor
controller and turn low-torque hybrids
to high-torque hybrids,” Lee says.
“Friction is not a friend to efficiency or
performance.”

The Universal Transmission uses
an engaged drive chain instead of a
friction belt. This allows a friction-
free chain-to-sheave relationship as the
torque flows through the gear/chain
engagement. There are other distinct
properties that make the design unique
to the transmission market including:

* Metal gears always remain

engaged, giving drivers maxi-

mum performance;

* It never disconnects the engine
from the load like standard or
automatic transmissions current
ly do;

* The fuel savings alone is enough
to dramatically reduce pollut-
ants, reduce effects from fossil
fuels and encourage energy inde-
pendence;

e The transmission not only makes
electric and hybrid cars a reality
in passenger vehicles, but large
trucks as well.

“The efficiency of the transmission

Lee explains the transmission technology during a recent presentation (courtesy
Stuart Johnson, Deseret News).
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Lee discusses the advantages of the Universal Transmission to senior engineers
at a major transmission manufacturer in Korea (courtesy of VMT).
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can also allow you to reduce the size of
the engine, which improves gas mile-
age,” says Mike Agrelius, sales direc-
tor at VMT. “In electric and hybrid
vehicles, the Universal Transmission
could replace the expensive controller,
making electric hybrids more competi-
tive in the automotive market.”

“Electric cars are still in their
infancy,” adds Sutherland. “Having
an infinitely variable transmission that
performs right out of neutral can sig-
nificantly cut costs. The price tag of an
electric car can double due to the bat-
tery pack and controller alone.”

VMT sees a market much broad-
er than that of continuously variable
transmissions (CVTs), since their
transmission can work in trucks and
heavy equipment as well as small vehi-
cles. VMT believes with the Universal
Transmission there is room to improve
on this design.

“CVTs are friction-based and have
limited torque application. It’s appeal-
ing because there are more gear incre-
ments and better gas mileage. We
know that at the very minimum, the
Universal Transmission will match
anything they’ve been able to do with
the CVTs,” Sutherland says.

In order to meet the many chal-
lenges of the Universal Transmission
design, VMT worked with Brigham
Young University for three years.
Mechanical engineering students as
well as teachers were instrumental in
helping to research and understand the
problems that had to be overcome to
develop what has become this trans-
mission concept.

“The work done at BYU allowed
Gary to use it as a springboard, and
we’ve been on the fast track ever
since,” Sutherland says.

More than 15 mechanical engi-
neers, including four distinguished
professors of mechanical engineering,
consider the Universal Transmission
breakthrough technology. While trans-
mission companies have spent bil-
lions on new technology efforts, Lee’s
knowledge of gears and his determi-
nation as an inventor were pivotal in
providing the right foundation for the

Universal Transmission concept.

VMT is aggressively seeking vari-
ous opinions and feedback from the
likes of Allison Transmission, Borg
Warner, Honda, Subaru, Hyundai and
Kia on the concept. One company,
in particular, considers the Universal
Transmission “leap frog technology.”

“We’ve been especially pleased
with all the interest and intrigue we’ve
seen since November,” Sutherland
says. “It’s an exciting opportunity for
us to be able to incorporate Gary’s
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vision and provide engineering consult-
ing in the future.”

“Hybrid economy with NASCAR
performance,” Lee says. “This is prob-
ably the best description we can give
for the work we’re putting together.”

While the country continues to
explore fuel efficiency in the automo-
tive market, there’s no denying the fact
that many Americans still enjoy larger
vehicles.

“Americans love big, powerful

continued

A

MEASUREMENT

.

LABORATORY & FIELD SERVICES - XRD SYSTEMS - RETAINED AUSTENITE

full component life.

UsA
WWW.PrﬂtﬂIrd.(ﬂm Proto Manufacturing Inc  Proto Manufacturing Ltd

- |
1(800) 965-8378 136200

times, X-ray Diffraction (XRD) residual stress _
measurement can both improve quality and ( T
help lower component cost by reducing scrap
rates, shortening design cycles and ensuring

wrdlab@protoxrd.com  proto@protoxrd.com

Reduce costs and improve quality.

Residual stress plays such a critical role in the fatigue life, cracking
and distortion of components, that its characterization is
" ' i T 5
more important than ever. In today’s tough economic fﬂf'
IIII_/

pROTS

Our comprehensive line of XRD residual stress measurement systems
and full service laboratories have the accuracy, speed, technology and
knowledge to keep your product perfect right from the start.

. PORTABLE XRD SYSTEMS

Canada Japan
Proto Manufacturing KK
047-402-2703

info@protoxrd.jp

519-737-6330

www.gearfechnology.com ‘ March/April 2010 | GEAR 39


http://www.geartechnology.com
http://www.geartechnology.com/ctr.php?source=EGT0310&dest=http://www.protoxrd.com

Lee and Will Decker, senior engineer, discuss the Universal Transmission at the
white board (courtesy of VMT).

automobiles. We’re excited about the
possibility that an infinitely variable
transmission could make an electric
Ford F-150 a reality and offer a sig-
nificant energy savings to the elec-
tric, hybrid or conventional versions,”
Sutherland says.

:.com for more product information.
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At the company’s website (www.
moongears.com), the Universal
Transmission development process is
detailed along with a series of ques-
tions and answers that describe the
benefits versus a standard gearbox,
automatic transmission or CVT.
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The company also goes into
great detail on the advantages of the
Universal Transmission in the semi-
truck market. About 50 percent of all
oil for vehicles is consumed by trucks.
If the Universal Transmission is uti-
lized in a semi truck, fuel usage could
rise from 5 mpg to perhaps a high of
6.5 mpg just from keeping the engine
running in its “sweet spot” and never
having to shift. Every time you shift,
you disconnect the engine from the
load, and you lose momentum or
inertia. Going uphill requires dramat-
ic uses of fuel just to recapture that
momentum at every gear. Fuel will be
saved because there is no clutch and
the transmission is constantly engaged.
Save fuel in trucks and you make a
far stronger impact than saving fuel in
cars. With an improvement of 5 mpg
to 6.5 mpg in the big rigs, and more in
smaller trucks, some of which could
have electric or hybrid motors, there
could be a 15 to 25 percent reduction
of the fuel consumed in U.S. vehi-
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cles—ijust in trucks.

Currently, the licensing company is
continuing to get the message out via
press conferences, press releases, tech-
nical papers, peer review groups and
professional journals. VMT has a fully
working 3-D CAD prototype of the
design and is looking for strategic part-
ners to create a functional, in-vehicle
prototype. The transmission design can
be applied to heavy trucks, agricultural
and heavy duty equipment, maritime,
automobiles (including electric, hybrid
and light trucks) and military vehicles.

It’s been a whirlwind of activity for
the Provo, Utah-based organization as
it continues to spread the word on the
transmission technology. The VMT
staff includes many employees from a
variety of career fields that simply felt
Lee was onto something as he tinkered
with snowmobile transmissions in the
Utah snow.

“We all came into this from different
backgrounds,” Agrelius says. “We’re
just a matter of months from securing a
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Electric Vehicle Transmission
1200 min-1, 22 in Tire OD, 3.83:1 Final Drive Ratio
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This table shows the output of the transmission as it steps through its range of

discrete ratios (courtesy of VMT).

strategic partner. People in the industry
see the value and the possibilities of this
technology, and they want to get a head
start on their competition.” £}

For more information:
VMT Technologies, LLC

Novell Technology Center

34 East 1700, South Suite A-141
Provo, UT 84606

Phone: (801) 228-1510
engineering@vmt-tech.com
www.moongears.com
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