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 Plastics denote the youngest, smallest and least understood 
material of the entire gear market; a sort of ambitious teenager 
of the industry per se. “Plastics represent less than four percent 
of the gears in the world,” says John Winzeler, president of 
Winzeler Gear. 

 Nevertheless, plastics are making serious inroads in 
many applications. Polymer is already the gear material of 
choice found in clocks, motorized toys, lawn sprinklers and 
throughout cars. Plastics boast a range of benefi ts including 

Injection Molded 
Innovation

ALTERNATIVE BUSINESS STRATEGIES FROM 
SOME ALTERNATIVE GEAR MANUFACTURERS

Lindsey Snyder, Assistant Editor

cost effi ciency, corrosion resistance, noise reduction, light 
weight, easy coloring and fi nishing, control and tolerance; 
they can incorporate complex geometries, but plastic gears 
are simple to mass produce.  All these factors contribute to 
their extensive use in the automotive and other transportation 
vehicle industries. “You can do incredibly innovative things 
with plastic,” says Rick Wheeler, president of ABA-PGT. 
“There are unlimited opportunities.”

continued

The “Liquid Gears” mural, by artist Erich Shrempp, adorns the south wall at Winzeler Gear.
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 Companies that use injection molding processes have 
a distinct opportunity to take advantage of manufacturing 
such an inimitable material by embracing innovation—the 
introduction of new methods or ideas—in their production. 
While manufacturing facilities are increasingly outsourced 
abroad, innovation is eroded along lines of distance and 
size in these ventures. Despite the obvious business logic 
of outsourcing to a country like China, there are inherent 
challenges to housing a manufacturing facility in a country 
where there are as many spoken dialects as there are counties. 
Several American gear manufacturers embrace the modern 
limitations of domestic production by transforming them into 
pioneering business models.   

 “China is a great place to build toys, tooth-brushes, 
commodities and a whole lot of other stuff. In addition, it’s a 
fantastic place to assemble products,” says Doug Felsenthal, 
vice president of sales and marketing at Kleiss Gears. “But 
when it comes to the business of accurate polymer gearing, 
this subtle science must combine with an exacting art.” 

 This comment is from an article Felsenthal wrote about 
the disadvantages of conducting business in China, which 
he fi nds particularly problematic in the meticulously precise 
nature of plastic gear manufacturing. He considers the science 
of measurement to be the ‘holy grail’ of plastic gear making, 
and a marketing platform for Kleiss Gears. The company 
expresses a unique attitude and devotion to producing a highly 
sophisticated system of gear measurement. 

 “Every day is a holiday at Kleiss Gears” is a personal 
mantra Felsenthal shares with his customers, but don’t let 
this, or the company’s mission statement, “To produce the 
most cost-effective gears on this planet and have fun doing 
it,” suggest any loose commitment to quality or precision. 
Kleiss’s dedication to accuracy is exemplifi ed by the more 
than $1 million the company has invested purely in measuring 
equipment. Kleiss’s precision molding is held to .001" 
tolerances, relying heavily on advanced computer technology 
to achieve this standard. Felsenthal estimates that Kleiss 
reinvests in measurement and other areas as much as 50 to 

60 percent of total revenue, which stands around $4 million, 
while other companies might reinvest 20 to 30 percent. 

 While measurement is one key component to Kleiss’ 
approach to plastic gear manufacturing, the 20-year-old 
company, headquartered near Minneapolis in Grantsburg, 
WI, also works aggressively to meet standards of fl exibility 
and involvement with customers. The company found in 
the past that consistent repeatability was diffi cult to achieve 
with most supply chains, so Kleiss Gears became involved 
with every phase of the production cycle—from design to 
tooling to temperature and pressure balance to fi nal assembly. 
Kleiss forms a partnership with each customer where they 
brainstorm together. Many customers try to do more of the 
system planning on their own, but at Kleiss, the manufacturer 
steps in to aid this crucial process. Felsenthal considers Kleiss 
Gears to be a design house for gearing because the company 
is involved with many specifi c products instead of producing 
gears that can be used universally in many applications. 

 Believe it or not, fun is a business ideal Kleiss embraces. 
Kleiss is always working on various projects in the medical, 
auto, industrial and consumer industries, just to name a few. 
Felsenthal says he works on projects in at least two of these 
different industries daily, and the environment is fast-paced, 
both factors helping to avoid monotony. Some of their latest 
and most interesting projects relate to glucose measuring 
and injection industries. “Every day is something totally 
different,” Felsenthal says. “We have the ability to do a lot 
of different things, doing a complete system, and meshing the 
gears together.”

 The current business practices Kleiss employs have been 
in place since 2002/2003. The manufacturing company has 
experienced signifi cant growth over the last few years, 51 
percent in 2005 and 62.4 percent in 2007. 

Gear University
 Manufacturing plastic gears doesn’t always have to be 

about selling them. This may seem contradictory, but ABA-
PGT effectively engages this idea at the Gear University, 
which the injection molding manufacturer organizes. ABA-

ABA-PGT conducts Gear University classes at the Rensselaer Polytechnic Institute’s Hartford Campus.



www.geartechnology.com     June  2008      GEARTECHNOLOGY 0029

INC

H
C

O
K
O
K
O

&
N
R
U

O
B

BOURN
&KOCH

Your Machine ToolToolTooloolToolT Source

New O.E.M. Machines
BOURN & KOCH Gear Hobbers & Gear Grinders
FELLOWS Gear Shapers
ROTO-CHECK Gear Inspection Systems
BOURN & KOCH Hob & Shaper Cutter
Inspection Systems

FELLOWS Lead & Involute Masters
ROTO-GRIND Precision Rotary Inspection TableTableT s

Remanufacturing / Retrofitting
BOURN & KOCH, FELLOWS, BARBER COLMAN,
GLEASON, LIEBHERR & PFAUTER
Gear Hobbers, Gear Shapers & Gear Grinders

M&M, KLINGELNBERG, HOEFLER, ROTO-
TECHNOLOGY & ITW Gear Inspection Systems
Recalibration Involute Masters

Attachments / 
Field Retrofits / CNC Enhancements
Parts:
Bourn & Koch/Barber Colman 800/860-4013
Fellows 802/674-6500
Roto-Check/Roto-Grind 937/859-8503
Service: 800/860-4013

2500 Kishwaukee St.   Rockford, 61104
tel 815/965-4013   fax 815/965-001
www.bourn-koch.com   bournkoch@worldnet.att.net

Innovative Machine Tool Solutions

Sales Enterprise Partner  www.star-su.com

Machines proposed & sold through the Star SU direct selling group

PGT hand-picks topics that are of interest to gear designers, 
who are a part of the company’s customer base, but the event 
is designed to be purely educational, and the instructors are not 
permitted to sell products or services. “We just want to impart 
knowledge,” stresses Wheeler. “I attended gear seminars, and 
someone was always trying to sell me something.”

 The event materialized from observations that many peo-
ple learn gear design in practice, but not as much at schools, 
and customers requested more educational opportunities 
to learn gear design. After only two installments, the eight-
hour, one-day course has transformed from an affair that 
was marketed by ABA-PGT to one that participants actively 
seek out. Attendees travel from all over the country and from 
companies such as BorgWarner and Delphi. 

 Instruction starts with design and includes CAD fi les, 
tools built from CAD fi les, how the parts are made and quality 
assurance. The course is held at the Rensselaer Polytechnic 
Institute Hartford campus. The fall season is intentionally 
chosen for the event, so participants can take advantage of 
New England’s acclaimed fall foliage. The time of year is also 
ideal because “kids are back in school, so the campus is alive, 
and people are back in work mode,” Wheeler says.

 This year the Gear University format is identical in 
topic to that of 2007, but there are some minor changes to the 
young, evolving program. Organizers have decided to limit 
each presentation to one hour, as in the past they were not 
limited and tended to drag on in some instances. This also 
allows for the curriculum to cover more subjects. This year 
there will be more advanced topics such as ISO standards 
versus AGMA standards, refl ecting recent industry trends.

 Since the intention of the Gear University is not to sell 
any products, Wheeler says he “can’t say this expanded the 
business.” There is, however, a practical benefi t he hopes the 
company will glean. ABA-PGT would like to draw attention 
to its historical reputation as a pioneer in the plastic gearing 
industry. ABA-PGT published the fi rst extended book about 
plastic gear making in 1967 written by William McKinlay 
and Samuel D. Pierson. This was the fi rst time equations 
pertaining to plastic gear design were put into book form 
available to anyone, according to Wheeler. ABA-PGT says 
on its website that, “Rather than patent our discovery work in 
plastics gearing, we opted to share our knowledge.”

Plastics Gearing, otherwise known as the “Orange Book,” 
has been recently updated with a new chapter and is available 
by request for full download on the ABA-PGT website (www.
abapgt.com). 

 Overall, feedback from the Gear University has been very 
positive, which is refl ected by an evaluation form for the event 
that was completed by several attendees. The respondents 
spoke highly of the experience, especially regarding the 
Rensselaer facility. Six out of the eight presenters came from 
ABA-PGT; the other two were outside consultants that agreed 
to participate. Frank Ruck, director of business development at 
ABA-PGT will be presenting at this year’s event for the second 

continued
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time on the subject of mold construction. From the presenter’s 
angle, “I thought it was well received by participants; they 
asked a number of questions,” Ruck recalls. 

 Ruck stresses the informational and educational aspect of 
the event, and the necessity of educating people about gear 
design. He believes there is a perception about gears as being 
mystical or representing some sort of black magic, because 
information on the subject is not always out in the open, or as 
Wheeler mentioned, that gear design is learned mostly from 
experience and not through education. Despite this mysterious 
nature, Ruck says there is a great deal of educational material 
on the subject, and he points to the benefi ts of disseminating 
information about plastic gear design. “The more we can 
enlighten people about gears, the better off everyone will be,” 
he says.

“The Art of Gear Manufacturing”
 Collaboration, creativity, stimulate, vision, detail. No, we 

aren’t straying from the subject of plastic gear manufacturing. 
These buzzwords are the essence and focus that defi ne 
Winzeler Gear, according to Winzeler. With a truly unique 
and individual approach to the plastic gear industry, Winzeler 
Gear uses art and partnership as “a vision for who we are and 
what we represent,” Winzeler says.

 Located just outside Chicago, every corner of the plant 
has been strategically designed and considered in how it 
relates to the entire facility. From the painted walls adorned 
with colorful murals to the bright orange and purple pipes, 

automation cells and each custom painted machine and lift 
truck, art operates at every level of Winzeler Gear, and every 
last detail is meticulously planned. The plant today is the result 
of a 20-year transformation that began one holiday season 
with new fl oors, mainly in response to a need for cosmetic 
rebuilding, which turned into a full-blown business revamping 
with emphasis on attention to detail and full automation. 

 Winzeler credits his father and grandfather as major 
infl uences, in addition to his background in engineering 
and his early career as a professional power boat racer. The 
family business witnessed a gradual transformation in its 
early years as well. First started as a tool and die making 
business in 1908 that was driven out of business as a result of 
the Depression, Winzeler Manufacturing was established in 
1940 producing stamped metal gears for the radio, appliance 
and toy industries. Harold Winzeler foresaw the future in 
plastic materials, and thus the focus of Winzeler Gear today 
was established. The two elder Winzelers seemed to enjoy 
running their business, which they conveyed to the younger 
Winzeler. With a college degree in engineering as another 
major infl uence, John Winzeler carried the designing gene; 
he enjoyed taking things apart and trying to put them back 
together. “As an engineer by training, the desire to create stuff 
comes out of it,” he explains.

In his mid-30s, Winzeler made an important decision 
to give up his career racing and designing boats, which he 
loved, to throw himself into the family business. At the time, 

Custom-designed boxes transported by a custom-painted lift truck.
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decade ago, 50 employees were required to produce 2 million 
gears in a month. In the same time span, Winzeler Gear is now 
capable of manufacturing 12 million plastic gears with only 
35 employees. 

 Attention to detail is another component of Winzeler’s 
unique business model. The actions, appearance and behavior 
of the employees positively embody the strategies of Winzeler 
Gear. One client once criticized the company for its small 
size, but this same critic noted the depth of the employees and 
their practices, demonstrating strength of knowledge. “John 
was creating a picture, and the employees had to be part of 
that picture,” says Warren Edmondson, process engineer. 

 Edmondson believes they increase progress at Winzeler 
Gear by working on projects that are more outside of the loop, 
with business practices to match. Edmondson recalls the dues 
he paid working at traditional factories and the differences in 
his life working at Winzeler Gear. “I work in a place that is 
much more than a factory,” he says.

 Although Winzeler acknowledges  many personal in-
fl uences to the form his company takes today, he refuses to take 
credit. He cites the collaborative work of a highly innovative 
creative team synergy. They do not just manufacture gears at 
Winzeler Gear. The majority of its business is in gear product 
design. Engineers conceptualize entire products for clients, 
although they only produce the gears—so far. The creative 
aspect of the business provides benefi ts in how the company is 
perceived in the marketplace, and Winzeler says that foreign 
visitors in particular relate very well to his business model. 
With the positive, engaging feedback foreign clients offer, 

he wondered how he could apply his hunger for creativity to 
a new profession. He recalls telling himself, “If I’m going to 
make my work my life, how was it going to be fun?”

 Art may be the most apparent sign of innovation at Winzeler 
Gear, but there are other unique initiatives the company 
employs. Partnership is a method Winzeler engages to create 
mutual opportunities. This approach came about a decade ago 
in an effort to further develop the business and benefi t from 
cooperative ventures. “As a small company without huge 
buying power, we tried to come up with a way to leverage 
suppliers to do joint marketing, business development,” 
he says. 

 Winzeler Gear’s strategic partners include Engel, DuPont, 
RJG, Inc. and Bradley University. All of the molding machines 
at Winzeler come from Engel, while Dupont supplies materials 
and Bradley performs research for the gear manufacturer. The 
Winzeler plant essentially serves as a showroom for Engel, and 
the partnerships function at many levels for all the businesses 
involved. Research and Development is the latest enterprise 
Winzeler is investing in. He views R&D as a critical element 
for business development with plastics.

 The complete factory automation was another component 
of the plant rebuilding effort. Winzeler noted that in order 
to attract large-volume business, he needed to increase 
production in means that are not possible purely with labor. 
Particularly in the United States, where labor regulations and 
union considerations are critical factors, Winzeler knew that 
he could not create large quantities solely using a human 
workforce. Before the factory was automated as it is today, a 

continued

The Atrium, gallery and gear molding area at Winzeler Gear.
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companies may benefi t from testing unconventional ideas and 
eccentric, alternative methods towards their businesses. Some 
healthy risk-taking shouldn’t act as a deterrent. All innovation 
takes is a little coloring outside the lines, or as Felsenthal says, 
“We dance to the tune of a different drummer.” 

For more information:
ABA-PGT Inc. 
P.0. Box 8270
Manchester, CT 06042-0270
Phone: (860) 649-4591
Fax: (860) 643-7619
info@abapgt.com 
www.abapgt.com

Kleiss Gears, Inc.
390 Industrial Avenue
Grantsburg, WI 54840
Phone: (715) 463-5995
Fax: (715) 463-5996
sales@kleissgears.com
www.kleissgears.com

Winzeler Gear
7355 W. Wilson Ave.
Harwood Heights, IL 60706 
Phone: (708) 867-7971
Fax: (708) 867-7974
jwinzeler@winzelergear.com
www.winzelergear.com
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Winzeler is targeting global customers more. They already 
make up about 20 percent of his buyers. Winzeler mentions 
the “WOMP,” factor, or “word of mouth potential,” which he 
hopes is a dynamic at work with his company. “People may 
love or hate the idea, but they never forget it.”

 Innovation Crafted from Limitation 
 “While the plastics industry is growing substantially 

worldwide, it is struggling to maintain modest growth in 
North America,” according to the 2007 North American 
Plastics Industry Study on the plastic processing industry. 

 Today’s American manufacturers face a truly diffi cult 
challenge when it comes to distinguishing themselves and 
remaining competitive amidst the fl ood of international gear 
production. In the plastic gear manufacturing sphere, several 
domestic companies demonstrate unique and innovative 
business practices, which would be lost if the respective 
businesses were separated from their manufacturing facilities 
by vast distance and complex language barriers. This doesn’t 
even consider the dramatic social, cultural and economic 
differences that exist internally, but more importantly, that 
exist between countries. 

 “Highly successful companies appear smaller. The 
technical niche they exploit may be better suited to a narrower 
market,” the plastic processing industry study suggests. 

Plastic is a distinct material in the gear industry, and 
the American companies that deal with it have a distinct 
opportunity they can take advantage of. Smaller domestic 
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