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T o  b e t -
ter understand 
t h e  c o n c e p t 
b e h i n d  V M T 
T e c h n o l o g i e s 
U n i v e r s a l 
Transmiss ion , 
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 
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P O S I T I V E L Y  E N G A G E D ,  
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Matthew Jaster, Associate Editor

(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. 

VMT Technologies has designed a concept for a positively engaged, infinitely 
variable transmission (courtesy of VMT).

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

http://www.geartechnology.com
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and system suppliers from around the 
world, who brought many years of 
experience with this application to the 
meetings. 
 A wind turbine is one of the—if not 
the most—demanding applications for a 
gearbox. It requires a relatively small, 
compact, high-power-density gear 
drive and electric generator to transmit 
fl uctuating loads in a very demanding 
environment of defl ections, high 
vibration and temperature extremes.
The present standard applies to 
gearboxes for wind turbines with power 
capacities ranging from 40kW to 2MW 
and higher. It applies to all parallel-
axis, one-stage epicyclic and combined 
one-stage epicyclic and parallel-shaft 
designs. It provides requirements on 
specifying, designing, manufacturing, 
operating and monitoring reliable wind 
turbine gearbox systems. Some of the 
more comprehensive gear application 
sections include:
 • how the system loads and   
  environment shall be specifi ed  
  and gear capacity calculated;
 • manufacturing, inspection,   
  testing and documentation 
  requirements;
 • advanced gear tooth contact   
  analysis and verifi cation;
 • extensive information on   
  the application and capacity 
  of rolling element bearing types;
 • lubricant and lubrication system  
  requirements.
 In addition, annexes supply in-
formation on wind turbine architecture; 
wind turbine load description; quality 
assurance; operation and maintenance; 
minimum purchaser and gearbox 
manufacturer ordering data; and 
lubrication selection and condition 
monitoring.
 The revised standard at its present 
stage of development has updated all 
the sections of the original document, 
plus some additions and modifi cations, 
as follows:
 • scope changed to cover drive-
  trains with a power rating in   
  excess of 500 kW;
 • sections on design lifetime   
  and reliability, design process,

   wind turbine load calcula-
  tions, gearbox components,
   design verifi cation valida-
  tion, operation, service and   
  maintenance requirements;
 • new annex material.
 It can easily be imagined that the 
size of this document has increased 
substantively. 
 At this stage, it is hard to determine 
exactly what will be retained after 
the three ISO/IEC ballot stages are 
completed, which could take two to 
three years—or more—if additional 
changes are incurred. In the meantime, it 
is believed that the advent of the ANSI/
AGMA/AWEA standard has improved 
gear reliability. However, bearings still 
seem to need additional work.
Standards Making
 The development and balloting 
of both ISO/IEC and AGMA/ANSI 
standards is a consensus process. 
However, individual positions may be 
expressed that can enhance the contents. 
Members of AGMA develop new—and 
continue to revise—the many standards 
and information sheets. They are also 
responsible for determining the U.S. 
position on ISO standards. AGMA 
standards development has relied heavy 
on the actual experience of gear system 
performance in related applications, 
whereas some others are based on 
theoretical and laboratory research 
data.

(Bill Bradley was vice president of 
AGMA’s Technical Division and 
currently serves as a technical editor 
for Gear Technology. As a consultant, 
he can be reached at (303) 350-9374, or 
via e-mail at billb111@att.net.) 
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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;

• 	 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).

Lee discusses the advantages of the Universal Transmission to senior engineers 
at a major transmission manufacturer in Korea (courtesy of VMT).

http://www.geartechnology.com
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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 

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 

http://www.geartechnology.com
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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.

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. 

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-

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

http://www.moongears.com
http://www.moongears.com
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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.”

cles—just 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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St. Louis Gear Co., Inc. 1242

Star SU, LLC 741

Supreme Industrial Works 425

Taylor-Winfield Corp. 1430

The Metal Treating Institute 424

Thermotech, Inc. 1229

Ticona Engineering Polymers 607

Tifco Gage & Gear 530

TMFM, LLC 315

Tokyo Technical Instruments Inc. 1415

Toolink Engineering Inc. 1234

TSA America LLC 609

TW Metals 703

UFE, Inc. 1324

United Gear & Assembly, Inc. 1219

Vancouver Gear Works Ltd. 1134

Vela Gear Systems 1414

Viking Forge Corp. 1225

Virgo Communications & Exhibitions 1503

Walker Forge, Inc. 934

Wiscon Products 427

Woodworth Inc. 834

X-R-I Testing 1307

Y-12 National Security Complex 736

Zhejiang Hengfengtai Reducer Mfg. 701

Zhuzhou Gear Co. Ltd. 1531

ZVL/ZKL Bearings Corp. 935

Exhibitors by Booth Number
See page 39 for these listings arranged by alphabetically by 
exhibitor. All listings are current as of August 15, 2009. For 
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Drake Manufacturing Services Co. 309

Innovative Rack & Gear Co. 309

Saikuni Manufacturing Co. c/o Dreamtec 
Consulting, LLC 309

TMFM, LLC 315

Chamfermatic Inc. 400

R.P. Machine Enterprises, Inc. 401

First Gear 402

EMAG LLC 413

Koepfer America, LLC 413

Gear Technology 414

Machine Tool Builders Inc. 418
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“Faster new product development at most competitive prices 
to compete with global manufacturers.” 
—Manufacturing engineer at a manufacturer of steering gear 
assemblies in India  

“Finding products that fill a niche that will keep U.S. mov-
ing forward. Current product line is aging.” 
—Design engineer at a U.S. manufacturer of grinding equip-
ment  

“Foreign ownership, plant closure to transfer manufacturing 
work out of U.S.A.” 
—Manufacturing engineer at a U.S. manufacturer of four-
wheel-drive transfer cases 

continued

What are Your Company’s Greatest 
Manufacturing/Engineering Challenges 

for 2010?
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This table shows the output of the transmission as it steps through its range of 
discrete ratios (courtesy of VMT).

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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