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Introduction
Although the gear geometry and design 
of asymmetric tooth gears (Fig. 1) are 
known and described in a number of 
technical articles and books, they are 
not covered by modern national and 
international gear design and rating 
standards. This limits their broad im-
plementation for various gear applica-
tions, despite substantial performance 
advantages in comparison to symmet-
ric tooth gears for mostly unidirectional 
drives. In some industries, like aero-
space, which are accustomed to using 
gears with nonstandard tooth shapes, 
rating of these gears is established by 
comprehensive testing (Ref. 1). Unfor-
tunately, such testing programs are not 
affordable for the many less demand-
ing gear drives that could also benefit 
from asymmetric tooth gears. On the 
other side, asymmetric teeth, though 
nonstandard, have involute flanks like 
standard involute gears with symmet-

ric teeth. Their drive and coast flank 
involutes unwind from two different 
base circles, and drive and coast pres-
sure angles at a reference diameter are 
different. Typically (but not always), a 
drive tooth flank has a higher pressure 
angle than the coast flank. Although 
it leads to the drive flank contact ratio 
reduction, selection of the drive tooth 
flank with a higher pressure angle al-
lows for reducing contact stress of the 
drive flanks and increasing gear trans-
mission density of asymmetric tooth 
gears. An asymmetry factor that defines 
the difference between drive and coast 
pressure angles is a subject for optimi-
zation (Ref. 2).

The goal of this article is to bridge 
the gap between the stress evaluation 
methods of symmetric and asymmet-
ric tooth gears and to allow for the ap-
plication of existing rating standards to 
asymmetric tooth gears.

Design Methods of Asymmetric 
Tooth Gears

Traditional design of asymmetric 
tooth gears. Some researchers describe 
the geometry of asymmetric tooth gears 
by applying a traditional rack gener-
ating method (Refs. 3–8). This method 
defines asymmetric gear geometry by 
the preselected asymmetric generating 
gear rack parameters and addendum 
modifications (Fig. 2). Typically, an 
asymmetric generating rack is modi-
fied from the standard symmetric rack 
by increasing the pressure angle of one 
flank. The opposite flank and other rack 
tooth proportions remain unchanged.

Direct Design of asymmetric tooth 
gears. The alternative Direct Gear De-
sign method (Ref. 9) does not limit gear 
parameter definition by a preselected 
generating rack, thus allowing compre-
hensive customization of asymmetric 
tooth geometry to maximize gear drive 
performance. This design method pres-

Rating of Asymmetric Tooth Gears
Alex L. Kapelevich and Yuriy V. Shekhtman

Asymmetric tooth gears and their rating are not described by existing gear design standards. Presented is a rating 
approach for asymmetric tooth gears by their bending and contact stress levels, in comparison with symmetric 
tooth gears, whose rating are defined by standards. This approach applies finite element analysis (FEA) for 
bending stress definition and the Hertzian equation for contact stress definition. It defines equivalency factors for 
practical asymmetric tooth gear design and rating. This paper illustrates the rating of asymmetric tooth gears with 
numerical examples.

Printed with permission of the copyright holder, the American Gear Manufacturers Association, 1001 N. Fairfax Street, Fifth Floor, 
Alexandria, VA 22314-1587. Statements presented in this paper are those of the author(s) and may not represent the position or opinion 
of the American Gear Manufacturers Association.

Figure 1  Asymmetric tooth gears.

Figure 2  1) – initial standard symmetric generating rack; 2) – modified 
asymmetric generating rack; 3) – gear profile; A – gear addendum; 
D – dedendum; X – addendum modification (X-shift); R – rack tip 
radius; m – module; αd – drive profile (pressure) rack angle; αc – coast 
profile (pressure) rack angle.
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Lubricants are a critical factor 
in the performance and life of 
a rolling element bearing. Less 
than 10 percent of bearings reach their 
theoretical L10 life, and poor lubrica-
tion can be attributed to 80 percent of 
those that fall short. Ideally, a lubricant 
forms a film layer between moving 
components in a bearing, separating 
moving parts, minimizing friction and 
preventing wear between balls or roll-
ers, raceways and retainers. Lubricants 
also protect metal surfaces from corro-
sion and moisture, dissipate heat and 
can even prevent the ingress of con-
taminants.

There are two common ways to lu-
bricate rolling bearings. Grease is the 
most common method and is used in 
most bearing applications. Another 
option is oil, which is typically used in 
more demanding applications.

Grease is comprised of a base oil and 
a thickener. The ratio is approximately 
85 percent oil to 15 percent thickener. 
The thickener acts as a sponge and 
contains the base oil. It can also have 
other additives used for anticorroision 
and extreme pressure agents for high 
loads. The oil can be a conventional 
mineral oil or a synthetic. It is impor-
tant that the oil component has the 
appropriate viscosity for the applica-
tion. Viscosity is the thickness of the 
oil. As oil heats up, it gets thinner. If it 
gets too thin at operating temperature, 
it will not provide the needed lubrica-
tion. The thickener is usually a metal 
soap (lithium, sodium, aluminum or 
calcium). The stiffness of the thickener 
is graded using a National Lubricat-
ing Grease Institute (NLGI) class with 
0 being very soft to 6 being very thick. 
Rolling bearings typically use a NLGI 
class from 1 to 2.

Grease is commonly used for several 
reasons. It is easy to lubricate a bearing 
with grease. Grease can be easily added 

by manually pumping it through a zerk 
fitting located on the bearing hous-
ing. The grease fitting is positioned so 
that an appropriate amount can be 
pumped directly into the space be-
tween the internal rollers of the bear-
ing. Automatic greasers may also be 
used to deliver a specific grease charge 
at specific time intervals. Where bear-
ings are operating at low speeds, the 
bearing and the internal cavity of the 
housing can be completely filled with 
grease, where the grease acts a barrier 
to prevent the ingress of contaminants 
into the bearing. For higher speeds, 
bearing housings are typically filled to 
1⁄3 capacity.

Grease also simplifies the housing 
design. Standard bearing housings 
bought off the shelf do not require any 

special modifications for grease lubri-
cation. Grease can even be used to cre-
ate a housing seal. Labyrinth seals can 
be designed where grease is pumped 
into the labyrinth passages of the seal, 
providing a barrier against contami-
nation. These types of seals are made 
so that they fit loosely with the hous-
ing, which allows for misalignment, 
and they can be made where they do 
not wear or damage the shaft. Some 
manufacturers produce sealed bear-
ing designs where the grease purges 
through the bearing and fills the com-
plex labyrinth passages of the seals. 
Grease becomes a critical element of 
the seal. These factors make grease in-
expensive, and convenient for custom-
ers to use.

A disadvantage of using grease is 

What Lubrication Method 
Should I Use?
Analyzing Oil Versus Grease in Bearing Applications
Keith Bartley, Custom Orders Engineer, Baldor Electric Company

Poor lubrication is attributed 
to a large percentage of 
bearing failures in a wide 
range of manufacturing 
applications.
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Superior-quality products.
Comprehensive reliable solutions.

Selecting the right seal arrangement to protect against 
contamination is often the most important consideration 
when choosing a bearing and housing assembly. Thanks 
to Schaeffler’s FAG SuperTac II Taconite Seals, this crucial 
decision is now a no-brainer.

Featuring a non-contact seal design that eliminates shaft 
wear, exceptional high-speed capabilities as well as the 
ability to accept greater misalignments than lip seals, FAG 
SuperTac II Taconite Seals from Schaeffler will help keep 
your machine downtime to a minimum. 

Even under conditions like those shown above.
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Gearing is an essential com-
ponent in conveyors. The mate-
rial handling industry appears divided 
between those who favor high-end 
three-stage helical bevel gearboxes 
and those who rely on less expensive 
worm gearing. But there’s an often 
over-looked alternative, the two-stage 
helical bevel gearbox.

Two-stage helical bevel gearing of-
fers significant benefits to both OEMs 
and end-users by lowering costs at 
both initial purchase and over the 
lifetime of equipment. With one less 
stage, and thus fewer components, 
compact two-stage helical bevel gear-
boxes are smaller, lighter and less ex-
pensive than three-stage helical bevel 
gearboxes with equal or greater output 
torque and speed.

An even lesser known fact is that 
two-stage helical gearmotors are of-
ten no more expensive than helical 
worm gearmotors. In addition to hav-
ing a longer life, they also consume less 
energy in operation than either worm 
gears or three-stage helical bevel gear-
boxes. For any application beyond 
intermittent duty, this translates into 
substantial savings over the long term.

Energy efficient gains
Whether you’re using helical, bevel or 
hypoid gearing, each gearing stage ex-
periences approximately a two percent 
energy loss due to friction in the gears, 
bearings and lubricant. With one less 
stage, two-stage helical bevel gears de-

liver an automatic two percent gain in 
energy efficiency over three-stage units.

A cost analysis of 200 gear units in a 
typical industrial setting over five years 
shows that using helical bevel gearing 
instead of helical worm gearing would 
save over $52,000, with a return on in-
vestment of less than one year.

Of course, these efficiency levels as-
sume that equipment will be properly 
maintained over its lifetime. Failure to 
maintain bearings and oil quality can 
increase friction and thereby decrease 
energy efficiency even in the best gear-
ing designs.

Designed for productivity
Although product ranges can vary by 
supplier, Siemens SIMOGEAR two-
stage helical bevel gearboxes can han-
dle input power of 10 hp. That makes 
them suitable for the majority of con-
veyor systems.

Since the motor pinion of a SIMO-
GEAR motor is in the form of a plug-in 

or shank pinion, a wider range of ratios 
is possible than with traditional de-
signs. SIMOGEAR units have ratios as 
low as nearly 3:1, allowing engineers 
the cost advantage of using standard 
four-pole motors, even in high-speed 
applications.

Benefits for OEMs
Engineered to provide greater torque 
density in a smaller package, the SIMO-
GEAR B series two-stage helical bevel 
unit means fewer parts and smaller, 
lighter-weight aluminum housings. 
This makes them easier to hold and 
work with when assembling machines, 
translating into faster machine builds 
and less worker fatigue. The compact 
footprint not only contributes to their 
affordability, it makes them easier to 
incorporate into modern, streamlined 
machine designs.

SIMOGEAR offers a wider range of 
ratios than traditional gearbox designs.

Two-stage Helical Bevel Gearing
Offers Alternative to Three-Stage Helical Bevel 
Gearboxes and Worm Gearing
Randy Summervill, Siemens Industry, Inc.

2-stage vs. 3 stage helical bevel gear motors.
Helical bevel gear motors 

2-stage (B Series)
Helical bevel gear motors 

3-stage (K Series)
Efficiency Up to 96% Up to 94%

Output torque (lb-in) 442 to 3,982 1,947 to 14,160
Ratio 3.47 to 59.28 5.17 to 244.25

Motor power (HP) 1/3 to 10 1/3 to 20

While the automotive 
and baggage handling 
segments have mostly 

shifted to three-stage helical 
bevel gearing, much of the 
parcel handling, distribution 
warehousing and bottling 
industries often still use energy-
hogging worm gearing.
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Think  
inside the box.

Optimize driveline performance with a 
range of proven SKF gearbox solutions.
With expertise in bearings, seals, 
lubrication and condition monitoring, 
SKF can add value to the complete gear 
unit by enhancing reliability and 
performance, while improving the cost-
effectiveness of the complete solution.

For example, upgraded SKF Explorer 
spherical roller bearings have enhanced 
wear and contamination resistance, and 
are better able to sustain external loads 

– up to 20% more load for a given life of 
a gear unit. 

And when needed, complete gearbox 
remanufacturing services from SKF can 
return gearboxes to like-new or even 
better-than-new condition.

For more information, visit skf.com

Eaton has been well-versed in clutches for mineral 
processing applications for decades. “I was visit-
ing a Canadian mining operation and looking over 
drawings from an Eaton air clutch from the 1960s,” 
said Mike Williams, product line manager for Air-
flex at Eaton. “It was pretty amazing to see the 
decades of design and application experience 
that Eaton has maintained in this industry. 
We’ve taken this knowledge and ap-
plied it to our new generation of torque 
limiting couplings.”

Eaton has been providing coupling 
technology in mineral processing since 
the early 1990s, according to Williams. 
“We’re now just beginning to commer-
cialize these products as we’re seeing 
a significant shift from clutch-based 
drivelines to variable frequency drive 
(VFD) systems in grinding mills.”

The Airflex TLCs are available in a 
wide range of sizes, from 51 to 76 inch-
es, with a torque range capacity of 2.5 to 
12.1 million inch-pounds on grinding 
mill applications of 4,000 hp and above. 
These couplings protect equipment 
from damage during torque overloads. 
They are designed to reset and restart 
automatically and instantaneously, al-
lowing maximum uptime for mill op-
erators.

“The Airflex TLC is electromechani-
cal to a point,” Williams said. “There’s 
an automatic control system built in so 
when a torque overload or slip is de-
tected it will automatically disengage 
the coupling between the motor and 
pinion. By varying the applied air pres-
sure, the coupling automatically resets.”

An operator doesn’t have to enter 
the driveline area to reset the com-
ponent. “You simply have to reset the 
external control panel and hit the go 
button,” Williams added. “This leads to 
significant time and cost savings. Ad-
ditionally, the torque settings remain 
constant through service life, requir-
ing no periodic adjustments, lubrica-
tion, calibration or other preventative 
maintenance.”

Eaton took decades of mill opera-
tional field data to come up with this 
technology. The company has utilized 

both its clutches 
and couplings to 
upgrade mining op-
erations in Canada, 
Chile and Mexico, and are 
actively pursuing other op-
portunities globally. As is the case 
with most industrial applications, the 
trend is to develop components with 
a smaller footprint by offering weight 
and size reductions. “Shrinking the 
size of the clutches and couplings will 
have a positive effect on the longevity 
of the equipment,” Williams said. “We 
recently worked with a mining opera-
tion in Mexico, for example, where we 
offered the option of downsizing from 
a 76-in. TLC to a 66-in. version. A lot 
of these components are interchange-
able and, despite being a newer prod-
uct, they were willing to trust Eaton’s 
capabilities without previous experi-
ence in their application.”

As this technology becomes more 
popular, Eaton will continue to target 
opportunities in mineral processing. 
“We have to make sure we’re adapt-

ing our components to help solve 
the problems associated with torque 
spikes and overloads,” Williams said.

Additionally, Eaton is paying close 
attention to the Industrial Internet of 
Things (IIoT). “We have a lot of resourc-
es as a power management company, 
particularly in electronics and hydrau-
lics to really look into feedback control. 
As safety requirements become more 
restricted in this industry, it would be 
beneficial to give our operators the abil-
ity to remote-in utilizing a tablet, for ex-
ample,” Williams said. “There are plenty 
of opportunities in this area that we’re 
currently looking into.”

In the near future, Williams would 
like to meet with Eaton engineers to 
see how products like Pro-FX software 

Eaton Airflex Torque 
Limiting Couplings
DECREASES MAINTENANCE COSTS AND DOWNTIME 
FOR MINERAL PROCESSING APPLICATIONS
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www.zero-max.com  800.533.1731

Your ball screw 
Your servomotor

Our coupling

Together a winning combination for 
today’s servomotor applications. 
Our ServoClass® couplings have been recently redesigned 
to enable your actuator to go even faster and achieve
the positional accuracy that will take your designs 
to the next level. Our couplings will do all this 
with low bearing loads.

3 New sizes now available.

Now, size, select and see the right 
ServoClass® coupling solution for your 
application with Zero-Max 3D CAD fi les.

Check our FAST deliveries.
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Gears Bearings

Gear Drives Couplings

Gears 74%
Bearings 73% Brakes 42%

Clutches 45%Controls 31%

Couplings 60%
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Belts & Belt Drives 46%Actuators 35%

Chain & Chain Drives 41%
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Linear Motion 29%
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The ONLY magazine targeting BUYERS
of Mechanical Power Transmission Components

At PTE, we focus our articles on
the mechanical components readers buy…

96% of Power Transmission Engineering readers are involved with 
the purchase of mechanical motion components. Here's where 
those purchasing influencers are most concentrated:



Klüber Lubrication
INTRODUCES BEARING GREASES

Klüber Lubrication, a worldwide man-
ufacturer of specialty lubricants, has 
introduced Isoflex Topas NB 52 and 
Isoflex Topas NB 152, two rolling and 
plain bearing greases based on a syn-
thetic hydrocarbon oil and a barium 
complex soap. The products help opti-
mize operational reliability, cut servic-
ing costs, conserve energy and extend 
maintenance intervals. The special 
barium-soap thickener used in the Iso-
flex Topas NB 52 and 152 greases offers 
good load-carrying capacity, as well as 
resistance to water and ambient me-
dia. Both products protect against cor-
rosion, as well as oxidation and ageing.

Isoflex Topas NB 52 is suitable for 
temperatures ranging from -60°F to 
250°F and short peak temperatures 
up to 300°F depending on the applica-
tion. Isoflex Topas NB 152 can be used 
in a wide service temperature range of 
-40°F to 300°F. Isoflex Topas NB 52 is a 
versatile grease for many applications, 
including:
• rolling and plain bearings subject 

to high speeds and loads, as well as 
low temperatures – ideal for road, 
side-guide, and up-stop wheels

• tooth flanks in precision gears, such 
as bevel gears in milling machines 
and electromechanical actuators for 
valves

• electric contacts and components to 
reduce insertion forces

Isoflex Topas NB 152 is compatible 
with many plastics and is used pri-
marily for medium speed rolling and 
plain bearings, fan bearings and pump 
bearings. The grease is also suitable for 
plastic/plastic or steel/plastic friction 
points. “Using Isoflex Topas NB 52 and 
Isoflex Topas NB 152 greases leads to 

more consistent torque over a wide 
temperature range as well as longer 
component life when exposed to water 
or aqueous media,” said Stephen Maz-
zola, director of engineering & tech-
nical services for Klüber Lubrication 
North America L.P.

For more information:
Klϋber Lubrication
Phone: (603) 647-4104
www.klueber.com

SKF
INTRODUCES AXIAL EXCLUDER SEAL

The new SKF axial excluder seal in-
troduces an ideal high-performance 
alternative to conventional rubber 
seals for protecting wind turbine main 
shaft bearings from contaminants. 
Ultimately, the seal represents an ad-
vanced first line of defense against any 
debris or contaminants the wind may 
carry and can help wind farm opera-
tors significantly reduce the risks of 
contaminant-related bearing failures 

and the high costs of associated un-
planned downtime, repair, and lost 
productivity.

Unlike conventional rubber seals 
typically prone to excessive wear 
and subsequent failure, the SKF axial 
excluder seal (designated HRC1) is 
manufactured from a proprietary SKF 
polyurethane material exhibiting ex-
cellent resistance to wear, abrasion, 
UV radiation, and ozone.

Key design features include a robust 
sealing lip to help reduce bending 
and minimize contact area, friction, 
and wear; optimized flexibility and 
engineering geometry allowing axial 
displacement of ± 2 mm; and integrat-
ed grooves to keep the sealing edge 
properly lubricated. In addition, the 
seal features a stainless steel clamp-
ing band with a fast-lock mechanism 
to facilitate easy up-tower installation 

Lubrication and Seals
Product Showcase The following news items offer the latest on lubrication and seal 

technology in the power transmission market. From bearing greas-
es to high-performance seals, these products will help extend the 
service life and manufacturing capabilities for a wide range of in-
dustrial sectors. Companies featured include Klϋber Lubrication, 
SKF, Garlock, Schaeffler, Shell Lubricants, Trelleborg and Moven-
tas. For additional information on lubrication and seal technology 
check out the Power Transmission Engineering Buyer’s Guide at 
www.powertransmission.com.
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Lubriplate® PGO-FGL-460 is a 100% polyalkylene glycol 
(PAG) synthetic high performance fluid. It is designed 
for lubrication of worm gears. PGO-FGL-460 is NSF/H-1 
registered food grade lubricant and meets ISO-460 
and SAE-140 requirements. It meets the specifications 
of the leading gear reducer OEMs which require 
synthetic fluids. This product is not compatible with 
mineral oils and other hydrocarbon fluids. 

And, you can find Lubriplate gear oils at your local 
Motion Industries location. Our local sales and service 
specialists are experts in application and technical 
support, providing the parts and know-how you need 
to stay up and running. 

Scan this code with your smartphone  
for more information

http://esp.to/w953BY

©2016 Motion Industries, Inc.

The brands you count on from the people you trust…that’s Lubriplate and Motion Industries.

Call. 800-526-9328
Click. www.MotionIndustries.com
Visit. Over 550 Locations

Call. 800-526-9328
Click. www.MotionIndustries.com
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Tick.
Tick.
Tick.
The secondhand on the Doomsday 

dial ominously spins around the face, 
slowly but ever so surely inching the 
motor industry towards its inevitable 
terminus:

Jan. 1, 2017.
The day the IE2 motor will die for 

good.
“IE2 motors are pretty much dead 

now,” says Kitt Butler, senior program 
manager for Advanced Energy - Motors 
& Drives. “IE3 motors were mandated 
in an EU directive January 1, 2015 and 
they are equivalent to NEMA Premium 
which was regulated in 2010 in the US. 
IE2 are still being used in special appli-
cations in Europe and that may be for 
things like gearmotors. They are to be 
phased out completely by 2017. But I 
suspect if you tried to purchase an IE2 
motor today on the open market you 
could not find it.”

With another new law — the DOE 
Electric Motor Rule, which covers elec-
tric motors with non-standard end 
shields or flanges — going into effect 
on June 1, 2016, all gearmotors over 
1 horsepower will soon fall under the 
sprawling umbrella of legislation push-
ing for what has been dubbed “premi-
um effiency”. Scampering is perhaps an 
imprudent word, but gearmotor manu-
facturers who have not yet met the IE3 
minimum energy performance stan-
dards or NEMA Premium are certainly 
beginning to move with slightly more 
urgency as Doomsday approaches.

Fractional gearmotors, as fate would 
have it, are the last unturned stone. 
And, according to Butler, a law forcing 

them to upgrade to IE3 or NEMA 
Premium could be coming “within 
a couple of years”.

“We have to meet the law,” Tullar 
says. “There’s a new fractional motor 
law coming out sometime in the future 
and we will have to get more efficient. 
We don’t fall under the law yet — but 
we know we will soon.”

Tick.
Tick.
Tick.
Father Time is closing in, and the 

clock is racing.
Will you be ready when it strikes 

midnight?

Lightening the Load
There is little doubt that efficiency is 
one of the buzziest words in the motor 
industry. The world in its totality is at-
tempting a complete purge of all things 
wasteful, and with that greener way of 
thinking has come new legislation en-
couraging manufacturers to reduce 
energy consumption.

Picture this: Roughly 30 million new 
electric motors are sold each year for 

industrial pur-
poses. Some 300 
million motors 
are in use in indus-
try, infrastructure and large buildings. 
These electric motors are responsible 
for 40% of global electricity used to 
drive pumps, fans, compressors and 
other mechanical traction equipment, 
according to Leonard Energy.

Those numbers are certainly big, and 
the burden that falls on the gearmotor 
industry to be more efficient remains 
heavy. So what are companies doing to 
lighten the load?

“Gearing is one of the most impor-
tant factors,” says Brother Gearmotor 
Applications Engineer Juan Avalos on 
how to improve efficiency in a gear-
motor. “If you’re looking at a helical 
gear versus a spur gear — those two 
just have innate differences in terms of 
efficiency. If you’re going to use spur, 
that’s usually more efficient than a 
helical gear. At the same time, helical 
has advantages over the spur, such as a 

The Doomsday Clock is Ticking 
for Gearmotor Manufacturers
Within a couple years, all gearmotors will have to 
be premium efficient — will you be ready?
Erik Schmidt, Assistant Editor

For Groschopp Sales Manager Ed Tullar, 
the clock is ticking.
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movigear.com / 864-439-7537

Are you under pressure to reduce costs? We can 

help! The MOVIGEAR® Mechatronic Drive System 

from SEW-EURODRIVE substantially reduces 

your inventory with its ability to cover a broad 

range of gear ratios with a single unit. In addition, 

independent research has proven that MOVIGEAR® 

reduces start-up and operating costs by 20-30%.  

So, relax...we got this!

Less is more.

2301 CURTISS STREET, DOWNERS GROVE, IL 60515 | 630-969-7640 | ARROWGEAR.COM

THE ARROW GEAR  
STOCK PROGRAM
NOT YOUR AVERAGE  
STOCK GEARS

What makes Arrow’s stock gear product line so unique? It’s the 
level of precision. All Arrow stock spiral bevel gears are produced 
the same way we manufacture gears to meet the demands of the 
aerospace industry – with precision machining, precise inspection 
and high quality assurance. 

What’s not unusual is the many ways our 
customers use them. Whether they need to 
speed prototyping, improve lead time or find 
a cost-effective alternative for low production 
volumes, our stock gear program gets them 
there faster – at a lower cost.

See it in your results.  
Download our Stock Gear Catalog at 
arrowgear.com/catalog

SEE IT IN YOUR RESULTS

Mach III Focuses on 
Custom Products

Mach III has shifted to an en-
tirely inbound marketing strat-
egy targeted to direct interaction 
with design engineers, according 
to Lesli Riehemann, president and 
CEO. “Inbound is a current marketing 
craze, but we started moving in that 
direction about 15 years ago. Today, a 
design engineer is more likely to open 
a web browser if she or he is seeking a 
clutch, brake or torque limiter solution 
than to reach out to a rep or distributor, 
so we know it was the right decision.”

This strategy involves Mach III up-
dating their website navigation to 
make exploring their products easier. 
“We have also added a new section 
that highlights our custom products, 
including access to PDF detail sheets 
and 3D models for dozens of our cus-
tom designs. While we have always 
publicized our abilities to generate 
customized products, I am confident 
that giving engineers the opportunity 
to see and work with 3D models will 
lead to more interest.” (Ed’s Note: This 
section can be viewed at: www.machiii.
com/Custom-Design-Solutions/).

While Mach III offers catalog clutch-
es, the majority of their work is cus-
tomized to an extent. “There’s noth-
ing really ‘off the shelf’ in the classic 

sense,” said Riehemann. “We build ev-
ery single item to order even our cata-
log models are bored to whatever shaft 
size the customer specifies when the 
order is placed.”

Mach III recently supplied a slip 
clutch (torque limiter) to Woods Hole 
Oceanographic Institution, an inde-
pendent, non-profit organization ded-
icated to ocean research, exploration 
and education (www.whoi.edu). “The 
product we provided, T3C2H-010, is a 
special ultra-low torque version of our 
catalog model T3C2H-56L 56C NEMA 
Frame torque limiter. The two prod-
ucts look identical from the outside, 
but the T3C2H-010 has a torque rating 
of 80 pound inches versus the T3C2H-
56L with a torque rating of 792 pound 
inches.”

The slip clutch will be mounted be-
tween the motor and the gear reducer 
on an automated winch that lowers 
instrumentation in and out of salt wa-
ter autonomously for several months. 
“The torque limiter would slip in case 
of a snag to prevent the winch wire 
from snapping and the instruments 
being dropped to the bottom of the bay 
where they are conducting research. 
The application has a torque require-
ment of only 8 lb.in. which was too low 
to be achieved with the catalog model, 
thus the need for the customized mod-
el,” Riehemann added.

Ashbrook at Mach III said the com-
pany typically works within the 3–8-
inch size range. “This is our bread and 
butter. We’re tooled up for these sizes 

In the world of PT com-
ponents, the clutch gets 
absolutely no recognition 
whatsoever. There are entire 
magazines dedicated to gears, 
bearings and motors, but clutches 
get very little press outside of the 
automotive industry. If they do, it’s 
limited to a case study or the oc-
casional product news announce-
ment. Part of the silence may 
come from the fact that the design 
and technology of clutches hasn’t 
changed much through the years.

“It’s a simple, precise and strong 
component,” said Ron Ashbrook, 
applications and design director 
at Mach III. “The overall mechani-
cal design of clutches has remained 
the same for many, many years. 
They’re as reliable today as they 
were 40 to 50 years ago.”

It’s your basic “if it ain’t broke, 
don’t fix it,” philosophy, according 
to Andrew Helander, vice presi-
dent, Tiny-Clutch, Helander Prod-
ucts Inc. “We’ve been using the 
same technology on these things 
for decades. The size and scope 
may change, but fundamentally 
they all work the same and they 
work very well.”

Clutches are used to transmit 
power from one rotating shaft to 
another. They can protect 
equipment from any kind 
of damage that may result 
from a mechanical overload. 
Applications vary, includ-
ing roller coasters, satellites, 
bottling machines, conveyor 
systems and printing presses.

PTE recently caught up 
with Mach III, Tiny-Clutch 
and Nordex to discuss cus-
tom clutches, unique appli-
cations and the questions to 
ask when sizing and selecting 
these components.

The Mach III CBA4K-002 is a heavy 
duty, quadruple disc, high torque 
capacity clutch with female pilot.

The Mach III C3A2R-STH is a 
through shaft pilot mount air clutch.
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Clutches: Declassified
Engineers Want Reliability, Consistency 
and Customization
Matthew Jaster, Senior Editor
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In this century’s complex, ev-
er-changing world of manu-
facturing, such capabilities as 
hardware and software exper-
tise, effective location and dis-
tribution, business savvy and 
yes, even luck, are some of the 
cardinal requirements for run-
ning a successful business.

But another stands out, in a sense 
encompassing them all: how best 
to spend precious time — especially 
in a product’s time-to-market con-
text — and company resources.

This last “maxim” applies with great 
certitude for a company or a business 
that is tasked with a blank-paper as-
signment of designing, developing 
and manufacturing a custom elec-
tric motor-and-motion system — ei-
ther for its own in-house operational 
needs or those of an OEM or end-user. 
It is often said you get what you pay 
for — but you know that is not always 
true. Indeed — when it comes to cus-

tom anything, the buyer should not 
only beware; he should run like hell if, 
for example, he senses that he is being 
over-sold a package that is far beyond 
or below what in fact he truly wants or 
requires.

If you are looking to manufacture or 
self-install a custom electric motor-
and-motion system, you are going to 
pay more. Basically, there exist four 
major types of electric motors — DC, 
AC synchronous, AC single-phase in-
duction and AC three-phase induc-
tion — and each one can be custom-
ized to suit a special requirement.

But stop and ask yourself — what ex-
actly does “custom” mean — beyond 
higher price? Is it primarily design-
based? Hardware-based? Both? Is it 
truly “unique” in its design or execu-
tion? And what precipitates the need 
for a custom-designed system? Don 
Labriola (P.E.), president of Quick-
Silver Controls, Inc., a custom design 
motion and control shop that works 
closely with like-minded motor build-
ers, explains.

“Sometimes a custom design is need-
ed to design around other constraints in 
a system that are pre-established; some-
times they are not as firm as they first 
appear, given the costs/risks of having 
to go custom. Other times, a key feature 
that is required that may be added to an 
existing design via software; i.e. — if the 
vendor is willing to customize. We have 
had a significant number of design-ins 
via flexible software and the ability to 
quickly add features.”

Time to market and lost opportunity 
are costs often overlooked by design 
engineers. An internal design may save 
unit cost, but may add significant de-
sign costs that must be spread out over 
the unit cost, and a schedule slip may 
cause the product to completely miss 
their market. So time, resources — and 
especially risk — must be managed. 
Underestimating the challenge of a full 
custom design can (needlessly) sink a 
project.

From there it gets a bit trickier. 

Can You Develop Your Own Custom 
Motor-and-Motion System?
Some of the ins-and-outs, ups-and-downs, of special-needs systems.
Jack McGuinn, Senior Editor

This motor has a special tapered shaft 
on the back end of the motor and a 
stepped down shaft on the flange 
mounted side. All cast iron construction 
including the base and conduit box 
to be used in severe duty applications 
(Photo courtesy Leeson Electric).

OEM making tile saws has the motor 
manufacturer add on-off switches and 
power cords so they do not need to do this 
assembly (Photo courtesy Baldor Electric).
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