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You still can. With Brother Gearmotor’s industry-best 5-year limited warranty,
you can be assured of the best protection and performance on every standard model.

BROTHER
GEARMOTOR
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FIVE

LIMITED
WARRANTY

With premium protection comes the ultimate peace of mind. That's why Brother leads the way
once again, by shielding its entire line of standard gearmotors with the industry’s best warranty.
No matter how far the journey or how rough the path, rest assured you've got the protection you

need right at your side. Brother...we've got your back.
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sample gearmotor at your side

to try out.
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Safer design
faster installation

DOGE

Easy to remove, quick to install, and highly reliable in the harshest environments,
ABB’s new Dodge® Safety Mount spherical roller bearing is ideally suited for a variety
of demanding industrial applications. This innovative solution combines the
advantages you rely on in today’s Dodge Imperial bearings with features that
improve the safety and productivity of your operation.

Safe. Fast. Reliable.
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SKF Explorer Deep Groove Ball
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KEEP YOU MOVI NG Rolling bearings form the heart of all rotating

machinery. This means it’s vital to ensure that you’re
selecting the right bearing for your application.

This video explains the features and benefits of
SKF’s versatile, high performance SKF Explorer deep

* Industry’s shortest lead times groove ball bearings. Learn more here:
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* Online configuration tools
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SPHERIGAL ROLLER BEARING SOLID BLOCK
HOUSED UNITS.

When you're up against harsh environments you need a resilient and reliable
roller hearing housed unit that can stand up to tough conditions and keep your
operations running. RBI Bearing’s steel housed units can endure challenging
environmental conditions, such as, impacts from aggregate, extreme temperatures,
heavy load conditions and misalignment. A standard feature, our steel housed
units are field convertible from non-expansion to expansion and vice versa. RBI's
solid housed units are also available with Armor Bearing Technology & Protection
to reduce bearing friction and substantially increase bearing life.

B B I B [I:I H I N ﬁ For a complete list of features and benefits on our steel housed

Bearings + Technology + Solutions

units call 1-800-708-2128 or visit www.rhibearing.com.
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Embracing
Change

Change can be daunting, nerve-wracking or even
downright scary. But when we're faced with change in our
lives, it’s not the change itself we fear. It’s the unknown ele-
ments that come with it.

“You don’t know what you don’t know,” a wise man once
told me.

He wasn'’t advising me to accept my ignorance. Rather, he
was challenging me to continue learning. Knowledge, after
all, is how you overcome the fear associated with change.
Understanding all those unknown elements helps you figure
out whether to run and hide, stand and fight or watch from
the sidelines.

Nowhere is fear of change more clear than when we're
faced with new technology, which continues to evolve in
ways we never expected — even in mundane fields like me-
chanical power transmission. When that change has the po-
tential to disrupt or even threaten our business, fear is natu-
ral. But when you attack the unknowns, you begin to see how
that change might offer benefits and opportunity in addition
to its challenges.

I've just returned from the SPS trade show in Nuremberg,
Germany, where I had the opportunity to visit with many
suppliers of gear drives, motors, bearings, couplings and
other mechanical power transmission products. Although
the company names are familiar, most of them are no longer
the traditional component suppliers you remember. They're
evolving with and creating new technology, embedding sen-
sors in their equipment, connecting motion devices to the
cloud, and embracing technology. Most of these companies
no longer see themselves as providers of components. They
see themselves as providers of systems and solutions. You
don’t really need a gear drive, after all. What you need is so
much torque and speed, and the ability to control it.

I learned from R+W about how sensors are being inte-
grated into components to create intelligent couplings. I
learned from Schaeffler about the ways plant maintenance
is becoming simpler, more robust and better connected
through the use of smart components and systems. I saw
how NORD has developed an app for monitoring gear drives
in industries like agriculture, mining and more. I also saw
how Warner Electric is providing contactless monitoring so-
lutions for electric clutches and brakes to create machine in-
telligence at the component level. I saw a lot more, too, and
it all has to do with technology — and change. Stay tuned to
these pages, because these and many other stories from SPS
will be told in detail over the coming months. We're commit-
ted to bringing you the knowledge you need to navigate the
technology so you can embrace the changes as they come.

DECEMBER 2019
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You may have heard, but here at Power Transmission
Engineering, we're in the midst of some significant change
ourselves. Effective January 1, 2020, Power Transmission
Engineering, along with our sister publication, Gear
Technology, will become part of the American Gear
Manufacturers Association.

Michael Goldstein (that wise man I mentioned earlier)
founded Gear Technology in 1984, and we began publish-
ing Power Transmission Engineering in 2007. When Michael
began to think about retirement, he didn’t just want to sell
the magazines. Instead, he wanted to find a permanent home
for our publications that had a similar focus on high-qual-
ity technical content, education and service to the industry.
Over 35+ years, Michael has instilled those values in us, and
I'm confident that the tradition will continue under AGMA.

Besides adding our publications, AGMA is undergoing a
transformation in other ways, too, with an eye toward the
future and an attitude that embraces change and looks for
opportunities for its members and the industry. Their trade
show, Gear Expo, became the Motion+Power Technology
Expo in 2019. They have a robust emerging technologies
initiative, and they’ve recently become the managers of the
American Bearing Manufacturers Association. The associa-
tion’s goal is to be at the center of innovation for power trans-
mission technology.

And that’s a pretty good place for us to be, too.

Our transition should be a smooth and easy one. Michael
Goldstein will continue providing wisdom in a consulting
role over the next year. The rest of our staff will remain the
same, and we don’t expect you'll notice any difference with
regard to the content in our magazines and on our websites.
In fact, if anything, we hope you'll notice that we’re more
closely engaged with the industry than ever. We plan to take
full advantage of the connections and insights that our new
relationship with AGMA affords, and that should only help to
make our content better.

All that considered, we're embracing the change. We hope
you do, too.
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Randy Stott, Managing Editor
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SKF

CONNECTION TO KISSSOFT

HEDZERTILLEMA, PRODUCT LINE MANAGER, SKF B.V.,, NETHERLANDS

Recently, the Swedish
rolling bearing manu-
facturer SKF and the
Swiss gearbox design
software developer
KISSsoft have incorpo-
rated SKF’s bearing cal-
culation service within
KISSsoft’s software. With the so-called ‘SKF Bearing Module’
in KISSsoft, engineers will have direct access to SKF’s bear-
ing technology and bearing performance data. This connec-
tion allows for a seamless experience when working on a
new gearbox design. Without noticing, an engineer designs
a gearbox in KISSsoft ‘as usual, but is actually connecting to
the SKF cloud to retrieve the bearing performance results.
These results are based on extremely fast, cloud-based cal-
culation services by SKF in which the operating conditions of
the full system are considered when calculating the perfor-
mance of each individual bearing. As such, a gearbox design
is verified more realistically and efficiently as it enables mak-
ing appropriate bearing choices right from the start.

The user flow is quite simple: First, the user creates a full
(gearbox) model in KISSsoft. Then, after registering once
for the SKF Bearing Module (using
the embedded “SKF Registration g....
Tool”), SKF’s calculation service is ¢
called, whenever the bearing perfor-
mance is calculated according to the
modified rating life method according e
ISO281. This method can be selected iy
in KISSsoft in the ‘basic data’ window 5.
of the bearing and is mandatory if the
effects of lubrication and contamina-
tion are to be considered.

aiGF

Modified rating life according
1SO 281
If the modified rating life option is not
selected, the ISO281 basic rating life
(Lyo, here referred to as ‘basic ISO281")
of the bearing is calculated which ac-
counts for theload and speed only. For
modern high-quality bearings, the cal-
culated basic rating life can deviate
significantly from the actual service
life in a given application. Service life
in a particular application depends
not only on load and bearing size,
but also on a variety of influencing
factors including lubrication, degree
of contamination, proper mounting
and other environmental conditions.
The 1SO281:2007 modified rating
life method (Lyom, here referred to as

DECEMBER 2019
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‘modified ISO 281’) uses a modified life factor (aiso) to sup-
plement the basic rating life. Similarly, for “SKF Rating Life’,
the life modification factor asw applies the same concept of
a fatigue load limit Pu as used in modified ISO 281. Just as in
modified ISO 281, to reflect three of the important operating
conditions, the life modification factor ass takes the lubrica-
tion conditions, the load level in relation to the bearing fa-
tigue load limit, and a factor n. for the contamination level
into consideration.

SKF Rating Life instead of modified ISO 281
The modified rating life according to ISO 281, considering lu-
brication and contamination conditions, can also be calcu-
lated without activating the SKF Bearing Module in KISSsoft.
This ISO method may be necessary to use for design certifi-
cation purposes, however it is not necessarily the most reli-
able method for bearing performance prediction. One can
actually say that the SKF Rating Life is an enhanced version
of modified ISO 281, where latest findings of tribology and
materials in rolling bearings are taken into account. The dif-
ference between the two methods is in the calculation of the
life modification factor (aiso vs asw:) which can have a signifi-
cant effect on calculated bearing rating life.
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Truck transmission model built in KISSsoft.
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PRECI/SE. ROBUST. AVAILABLE

These new generation CD® Couplings feature zero
backlash precision and high torsional stiffness. They
answer today’s demanding needs in servo motor \

applications with high reverse loads and positioning ~ tx»fw
requirements. New clamp style hubs handle S Mgzl
increased torque on shafts without using keyways. :
Manufactured of RoHS compliant materials. —
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Now size, select and see the right CD® Coupling
solution for your coupling application with
Zero-Max 3D CAD files.

el D4 b

Check our FAST deliveries. \i

W ZERO-MAX

www.zero-max.com 800.533.1731
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SKF Rating Life for an SKF Explorer bearing
The difference between SKF Rating Life and ISO 281 modi-
fied rating life is most significant for the SKF Explorer bear-
ings. SKF Explorer rolling bearings accommodate higher
load levels and provide extended service life. Their optimized
internal geometry reduces friction, wear and heat genera-
tion, allowing heavier loads to be accommodated. Moreover,
advanced surface finish reduces friction and enhances lubri-
cating conditions.

i !
SKF Explorer bearings.

SKF Rating Life fully accounts for

Always connected to the latest bearing design
With the bearing module, a direct connection is established
to SKF’s core proprietary knowledge, the bearing internal ge-
ometry and manufacturing data. Only SKF has the full (inter-
nal) geometry description of the products they manufacture.
Not all this data will be revealed to the user but its effect on
bearing performance will always be accounted for in the cal-
culation. Design and manufacturing updates as well as bear-
ing assortment changes will be reflected almost instantly as
the cloud-based service is constantly receiving updates from
the bearing database. This gives the user access to the lat-
est assortment with up-to-date geometry data, independent
from the (static) bearing database in KISSsoft itself.

Bearing performance parameters

The Bearing Module performs the calculation of the fol-
lowing bearing performance results: SKF rating life (Liom),
ISO 281 basic rating life (Liy), equivalent dynamic bearing
load (P), load ratio C/P, viscosity ratio (x), contamination
factor (nc) and the life modification factor (ask). These out-
put parameters are all related to bearing load and rating life
under the applied operating conditions of the system.

The development of the Bearing Module does not end
here, in fact more bearing performance parameters will be
added in future versions of the module. Hereby one can think
of bearing friction and power loss, grease life and grease re-
lubrication interval, static safety, bearing excitation frequen-

the benefits of SKF Explorer bearings /=
whereas they are only partly accounted
for in the modified ISO 281 method. To

~

Basic 1SO 281 (L)
v Speed & loads

fully utilize the improved performance
of this bearing performance class, and
therewith optimizing machine perfor-

KISSsoft model Bearing rating life

¥" Contamination

1SO 281:2007 modified rating life (L,gm)
¥ Standard bearing range
SKF Bearing Module

SKF rating life (Lygm)
¥" Standard range, incl.

mance, the SKF Rating Life calculation
by the SKF Bearing Module is needed.
The two different life method results will
both be displayed in a KISSsoft report
and can thus be easily compared.

"

Modified rating life
/ v Speed & loads
/ ¥ Lubrication
.,

~ latest tribology findings
¥ direct access to live database
¥ SKF Explorer range
¥ Hybrid bearing range (new life
method GELM)
¥ ....and more to come

J

Benefits of SKF Bearing Module.

Results ofthe calculation with the SKF Bearing M odule
Load ratio [C/P] 6.070
Operating viscosity vl 424334 mmis
Reference viscosity [v4] 14.150 mm3s
Viscosity ratio K] 29.588
Contamination characteristic quantity [e:] 0.470
Life modification factor [Bsxr] 4.350
Basic rating life L] 693000 h
SKF rating life [Lowel 3020000 h
Results according to IS0 281;
Load ratio [C/P] 6.070
Operating viscosity [v] 425.092 mms
Reference viscosity [wi] 18.367 mm3s
Viscosity ratio ] 23.144
Contamination factor [ec] 0.438
Life modification factor [Ae=a] 2.207
Basic bearing rating life [Les] 693670 h
Wodified bearing rating life [Loemn] 1531093 h
Static safety factor [Sal 7.20

Comparison of results from SKF Bearing Module and 1SO 281 calculation methods in the KISSsoft report.

1 O Power Transmission Engineering—[ 2019

cies, etc. In additional to the techni-
cal evaluation, a design engineer can
already from the beginning make a
choice of selecting within so-called
‘Popular items; i.e. bearing items that
have a high availability level and thus
provide an especially attractive cost-
performance ratio.

The SKF Bearing Module is a fast
and modern cloud service, easily
accessible to design engineers and
therefore step by step one will have
access to the complete play-field of
bearing engineering technology.

WWW.F’CIWERTRANSMISSIDN.CCIM]i
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a Designatronics company

GET COMPONENT OPTIONS AND DESIGN SOLUTIONS

Gears, Timing Belts & Pulleys, Bearings, Couplings, Hardware
Custom Mechanical Solutions | Precision Machining | 3D Printing

Stock Drive Products / Sterling Instrument
250 Duffy Avenue, Hicksville, NY 11801
Phone: (800) 819-8900 Fax: (516) 326-8827
email: sdp-sisupport@sdp-si.com
www.sdp-si.com

REGISTERED

REQUEST A CATALOG
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SKF’s new life method (GBLM)

Up-to-now, none of the common bearing rating life models, neither
the ISO life models nor SKF Rating Life or more advanced methods,
were able to fully quantify the benefit of hybrid bearings. Hybrid
bearings have rings made of bearing steel and rolling elements made
of bearing grade silicon nitride, which make the bearings electrically
insulating. They can extend bearing service life by offering enhanced
bearing performance, even under difficult operating conditions.

Based on the substantial progress made in the surface life modelling
area, SKF has successfully integrated this knowledge into a new rolling
bearing rating life calculation, called the SKF Generalized Bearing Life
Model (GBLM), which currently is used for hybrid bearings only. This
model effectively separates surface failure modes from sub-surface fail-

Hybrid bearings.

ure modes and therefore can capture in
a better way the performance of hybrid
bearings, which usually perform better
in harsh lubrication and contaminated
conditions or at high speeds. However,
due to their higher stiffness, hybrid
bearing can concentrate higher sub-
surface stresses in high load conditions.
GBLM is able to represent this behav-
iour well and is also accessible through
the SKF Bearing Module in KISSsoft.
The KISSsoft Release 2019 offers the

Your Objective: - j
- . : o possibility to calculate bearing perfor-
One face in perfect alignment with another. For infinity. mance by SKF through a cloud calcu-

Y lation service. Bearing rating life and
_ " " other performance parameters are
calculated based on direct access to
SKF bearing geometry data and SKF
formulas which have been validated
by extensive testing at SKF facilities.
The results are separately displayed in

. KISSsoft, but can quickly be compared
No problems. No distress. No delays. with ISO results. With the SKF bear-

That’s the same objective you have for choosing your gear producer. ing module in KISSsoft, a machine de-
Circle Gear’s objective is to engage with every customer’s objectives. signer gets right into the heart of SKF,

B One to 1000 gears the world leading bearing supplier.
B Customer designed or reverse engineered As a result, the prediction of bearing

. i i performance becomes more realistic,
® Gearbox repair, rebuild or redesign especially for the SKF Explorer range
B OEM or end-users and hybrid bearings.

B I1SO 9001:2015 Certified For more info, please send an e-
mail to skfbearingmodule@skf.com or

info@kisssoft.ag.
1501 S. 55th Court, Cicero, IL 60804
(800) 637-9335
(708) 652-1000 / Fax: (708) 652-1100 eucee @ qea}t
sales@circlegear.com

www.circlegear.com

Spiral and Straight Bevel Gears (Cut, Ground or Lapped) * Spur Gears * Helical Gears
Long Shafts ¢« Herringbone Gears ¢ Involute and Straight Sided Splines ¢ Internal Gears
Worm and Worm Gears ¢ Racks * Sprockets ¢ ISO Certified

. §\\\ Partnering with QualityReducer to provide
"%ﬁv Gearbox repair, rebuilding and reverse-engineering.
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Eaton

ANNOUNCES 4-SPEED TRANSMISSION FOR ELECTRIC COMMERCIAL VEHICLES

Eaton recently announced its eMobility business will launch
an all-new 4-speed transmission for heavy-duty electric
commercial vehicles to meet growing demand in a number
of segments, including pickup and delivery and port drayage
in North America, China and Europe.

The new transmission, designed for Class 7 and 8 com-
mercial vehicles, is currently in the testing phase with major
OEMs and is set to debut in 2022. The announcement was
made at the North American Commercial Vehicle Show
(NACV) in Atlanta, Georgia, USA.

The transmission is the latest addition to Eaton’s growing
eMobility portfolio of electrified vehicle (EV) transmissions
and other componentry, which also includes medium-duty
2- and 4-speed models that are also currently in production
with several OEMs.

“Electric buses and trucks need to be able to go up hills
and run at highway speeds when they are fully loaded,” said
Scott Adams, senior vice president, eMobility, Eaton. “Our
solution is to expand the range of the motor by adding an
EV transmission. With this addition, the vehicle can perform
well on hills and efficiently at highway speeds with a smaller,
less costly motor”

The heavy-duty 4-speed EV transmission solves the primary
issue related to single-speed drives: contradictory require-
ments for high efficiency at top speeds and increased torque
at launch and low speeds. Fine-pitch helical gears ensure

a smooth, low-
noise operation,
while the Eaton
Transmission
Control Unit’s shift-
ing strategy is designed
for fast gear changes and
maximum efficiency, which extend
range and battery life.

The transmission is based on traditional, robust and ef-
ficient lay shaft architecture typical of AMTs but is designed
specifically for electric commercial vehicle applications.
Unlike traditional commercial vehicle transmissions, Eaton’s
4-speed EV gearbox does not have a clutch, and shifts are
synchronized using the traction motor. It also operates at
higher speeds than its traditional internal combustion gear-
box counterparts, and gears are optimized for electric motor
performance.

By providing higher output speed capability and torque
range than a direct-drive system, the transmission enables
the usage of a smaller, lighter electric motor for large com-
mercial vehicles.

For more information:
Eaton

Phone: (248) 226-6462
www.eaton.com

helical speed reducers Q

Did you mean: DieQua Corporation?

The search is over!

DieQua’s Inline Helical Speed Reducers offer an
extremely compact design providing highly reliable
space-saving performance for the most demanding
applications. Look no further than DieQua.

¢ 14 sizes, 1-75 HP

e Multi-stage Ratios

e NEMA, IEC, or Servo
Motor Adapters

¢ High Efficiency & Low
Backlash

e Multiple Mounting
Configurations

To finally find what
you’re looking for,
check us out on the
web, or give us a call.
800-280-5402

IIEWWUIZ\

Corporation

diequa.com/pte
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Zero-Max

SCHMIDT OFFSET COUPLINGS OFFER DYNAMIC MISALIGNMENT CHANGES

Zero-Max Schmidt Offset Couplings provide machine de-
signers with a proven method to ensure machines operate
with constant phase accuracy and constant speed through-
out the rotation and cycle of the machine.

Where precise performance of system components is re-
quired and reduced machine size is important, these Offset
Couplings provide a solution. They are available in sizes with
a large range of parallel misalignment capacity with shaft
displacements of 0.156 inches to 17.29 inches and torque ca-
pacities from 55 to 459,000 inch-pounds. Providing length
space savings, they eliminate radial vibration from one end
of the offset coupling to the other end. Most important, the
Schmidt Offset Couple allows for dynamic misalignment
changes with no performance loss.

Applications include:

o Printing and Paper Converting Systems:
Schmidt Offset Couplings provide
constant velocity for accurate print
registration and eliminate radial
vibrations for uniform coatings on
paper. They facilitate roll diameter
changes, roll washup, and allow print
rolls to swing easily in and out of the
press print stations.

o Metal Processing Systems: Schmidt
Offset Couplings connect to nip rolls for

for processing. They open easily for threading in new
material and allow for different material thicknesses.
They allow downforce on a nip roll while isolating the
downforce from the connecting motor/gearbox. They are
a good choice for uncoilers, coil straighteners and roll
forming systems among other types of metal processing
equipment.

¢ Automated Assembly Systems: Schmidt Offset Couplings
open up many new possible applications for automated
systems including packaging, pharmaceutical, food
processing and much more. Their unique design allows
for critical machine space savings on production floors.

For more information:
Zero-Max

Phone: (800) 533-1731
Www.zero-max.com

accurately feeding steel web material

products manufacturers

« Quick Global Sourcing

« Competitive Pricing

« Custom

« Full Lubrication Capabilities

1.888.276.4787
www.qbcbearings.com

QUALITY BEARINGS & COMPONENTS

= REQUEST A CATALOG )
250 Duffy Avenue, Hicksville, NY 11801

Get the Right Bearing for Your Application
QBCis an authorized stocking distributor for the
world’s largest bearings and linear motion

Bearing & Power Transmission
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Shafting and
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THK SHS-LE

INTEGRATES WITH LINEAR ENCODER
FOR COMPACT DESIGN

New from THK, the Type SHS-LE inte-
grates the global standard THK Type
SHS LM Guide with a THK linear en-
coder (linear position sensor). This
combined model allows for compact
machine designs that require less as-
sembly time.

THK’s Type SHS Caged Ball LM
Guide performs with high speed and
precision. Each row of balls is arranged
at a contact angle of 45°, enabling the
SHS to be used in all directions.

The SHS features patented THK
Caged Technology for smooth and

quiet motion. Caged Technology em-
ploys a synthetic resin cage with a pat-
ented curvature that cradles each ball
and separates it from the next. The
spaces between the rolling elements re-
tain grease and act as a lubrication sys-
tem for long-term maintenance-free
operation. Other Caged Technology
benefits of the Type SHS include in-
creased speed and accuracy, decreased
noise levels, low dust generation and
long life.

For more information:

THK America, Inc.

Phone: (847) 310-1111
www.thk.com

KISSsoft

EXAMINES E-MOBILITY APPLICATIONS

The increasing number of electric ve-
hicles is already having an impact on
the design of transmissions. Although
the number of gears in e-mobility ap-
plications is typically lower than in con-
ventional passenger cars, the require-
ments for low-noise and low-vibration
transmissions as well as high power

@ Napoleon €Engineering Services

density and transmission efficiency are
very high. For the engineer, this means
awhole series of new challenges.

KISSsoft offers various calculation
modules for the design and optimiza-
tion of vehicle transmissions. With the
help of KISSsys (modules SYS, ZPK and
WPK), the entire gearbox kinematics
can be set up quickly and easily along
with a strength evaluation of the over-
all system. Rough sizing (module ZA3)
and fine sizing (module ZA4) allow
basic dimensioning and macro-geom-
etry optimization of cylindrical gears.
The contact analysis under load (mod-
ules ZA30, ZA33 and ZA35) enables
both a specific design of flank line

s A5 9100D

Made-to-print

CUSTOM
BEARINGS

» Unique Materials

» Shorter Lead Times

» Small and Large Quantities

» Application Engineering
Support

nesbearings.com -+« sales@nesbearings.com < (877) 870-3200
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corrections for an optimized loaded
tooth contact as well as the design of
profile corrections for lower noise ex-
citation and high efficiency.

For more information:

KISSsoft AG (A Gleason Company)

Phone: (585) 494-2470)
www.kisssoft.ag

ABB

ABILITY SMART SENSORS PROVIDE
CONDITION MONITORING FOR GEAR
REDUCERS

ABB Ability Smart Sensors provide
wireless condition monitoring for
Dodge gear reducers delivering infor-
mation that can prevent unexpected
downtime and extend equipment life.
The ABB Ability Digital Powertrain
concept has now been extended to
cover Dodge gear reducers fitted with
the smart sensor for mechanical prod-
ucts. The Digital Powertrain enables
real-time health monitoring of all the
critical elements in industrial pro-
cesses, such as drives, motors, pumps,
bearings and gearing. Immediate ac-
cess to this key data enables opera-
tors to maintain optimal conditions for
maximum productivity and safety.

Dodge gear reducers provide an en-
closed gear train between a motor and
the machineryitis driving. They enable
the output speed to be reduced while
increasing torque. This is a vital func-
tion on a variety of industrial equip-
ment, including the bulk material han-
dling conveyors typically found in the

mining, aggregate and cement indus-
tries. Fitting the gear reducers with the
smart sensor for mechanical products
provides an early indicator of any po-
tential problems by collecting vibra-
tion and temperature information.

The smart sensor is easily mounted
on the gear reducer and communi-
cates wirelessly via a smartphone or
other device. This capability keeps em-
ployees safe by enabling easy, remote
monitoring for equipment installed in
hard to reach and potentially hazard-
ous areas.

the competition.

LEADING THE MOVEMENT

CLUTCHES & BACKSTOPS

Prevent Reverse Rotations & Overheating

Quality designs and features are key when it comes to clutches
and backstops. From preventing reverse rotations to overheating,
Tsubaki clutches and backstops are designed to outperform

 TSLIBAKI | our zseck ror

OPTIMIZING OPERATIONS.

©2019 U.S. Tsubaki Power Transmission, LLC All Rights Reserved.

“The capability for remote monitor-
ing of temperature and vibration data
across multiple assets within the digi-
tal powertrain enables maintenance
teams to build a complete picture of
the overall health of their equipment,’
says Artur Rdzanek, product manager
for sensor technologies, Dodge me-
chanical products at ABB.

For more information:

ABB

Phone: (800) 435-7365
www.abb.com
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Reduce Your Linear Motion
Assemblies to a Single Component
with Motorized Lead Screw Actuators

Julian Anton, Thomson Industries, Inc. and Chris Diak, Motion Industries

When it comes to specifying linear motion within
a machine, system designers have many options
from which to choose. Making the right choice can im-
pact the ease of installation, footprint and cost of operation.
A common driving mechanism for achieving linear motion is
a stepper motor and externally supported lead screw-based
assembly. A simpler, easier-to-install approach, however, is to
select a drive mechanism with built-in guidance and support,
thus removing the need for external components that would
normally perform these functions and the complexity that
comes with them.

Obtaining linear motion the traditional way
The core components of a traditional stepper motor and lead
screw-based driving mechanism are the following:

o Stepper motor

e Motor to lead screw coupler
e Lead screw

¢ Lead nut

For this core to support aload and induce motion, however,
additional components are required, including, for exam-
ple, radial bearings and bearing mounts, linear bearings and
guides, and mounting plates for all components. (Figure 1)

In these traditional mechanisms, powering on the motor
usually produces motion by rotating the motor shaft thatis cou-
pled to alead screw, causing it to rotate as well. The rotatinglead
screw then engages the lead nut that is attached to theload, and
if it is properly supported and guided as shown in Figure 1, the
nut and load translate axially across the lead screw.

Stepper Motor

Shaft Coupler

Lead Screw

Downside of external guidance and supports
While external assemblies can secure the nut effectively,
there are drawbacks to this design approach. Primarily, the
high component count contributes to a longer and more
complex installation process. Installation is a challenge
when utilizing external supports and guides because it is
absolutely critical to ensure alignment is nearly perfect be-
tween all mating components. For proper motion to occur,
all corresponding components will need to be carefully and
properly positioned and secured. For example, if the lead
screw and linear guides are not parallel with one another
in both axes, there is a high likelihood of binding occurring,
causing the entire drive mechanism to stall out.

In addition to a tedious and time-consuming installation
process, prior to installation, a proper sizing and selection
exercise to select the appropriate external guides and sup-
ports must be completed. Undersizing guides and supports
can lead to premature failure of the entire mechanism, and
oversizing can bring a significant increase in overall assem-
bly cost and weight.

A third potential drawback of utilizing external guidance and
supports is that the lead screw, lead nut, linear bearings and
guides are completely exposed to the environment, which
introduces the risk of contamination. Whether it is to prevent
outside contaminants from penetrating the surfaces of the
lead screw/lead nut and causing excess friction or to protect
from wear debris generated by the sliding nut and leaking
out in the overall system, a proper barrier is important.

Lead Nut

Support./Mounting Plate N
Bearing Mounts/Bearings Nut Mount

Figure 1

Linear Bearing & Guide

A traditional stepper motor and lead screw-based drive mechanism. Linear bearing and

guide components not only provide guidance for the lead nut but also support the load
attached to the lead nut. (All images courtesy of Thomson Industries, Inc.)
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Stepper Motor

Lead Screw

Captured Lead Nut

Linear sleeve bushing
provides side and
moment load support

Stainless steel extension
tube attaches to load

Aluminum cover tube with
incorporated spline feature
to capture lead nut

Figure2 Motorized lead screw actuator (MLA) with integrated linear guidance and support.

A simplified solution

Designers of applications requiring shorter strokes with
minimal radial and moment loads can avoid the drawbacks
of the lead screw-based assemblies by choosing motorized
lead screw actuator (MLA) -based drive mechanisms that in-
tegrate the guidance and support directly within itself. (Fig-
ure 2) This design choice completely eliminates the need for
cumbersome external guidance and support.

MLAs enforce guidance by utilizing a splined cover tube
that completely captures the mating lead nut and prevents
rotation, while allowing axial translation. The integrated
linear sleeve bushing within the end-cap at the front of the
cover tube provides radial and moment load support.

A configuration like this offers many potential benefits to
both the design engineer and the machine builder. As men-
tioned above, integrating support and guidance directly into
the MLA unit significantly reduces complexity and time of
installation. Instead of having to install and tediously align
external guides and supports with the drive mechanism, a
simple MLA can be utilized.

Also, if particulate contamination is of concern, use of an
actuator eliminates the need for an outside protective bar-
rier because the MLA unit has the lead screw, lead nut, guide
and support completely housed within the cover tube.

very best solutions for your transmission drive applications.

Yantai Bonway Manufacturer Co.,Ltd
No.5 Wanshoushan Road, Yantai, Shandong,China
+86-535-6330966
+86-18563806647
info@sogears.com

www.bonwaygroup.com
twitter.com/gearboxmotor

)
Sogears | ‘%

BONWAY IS GOOD WAY

We are a manufacturer of industrial Gearbox, geared motors and electric motors for
several years from China. We have the largest industrial gearbox manufacture in
China, and near Shanghai port. Being a partner with us, you will get a more
competitive price with high quality. Based on over 20years experience, we have the

Helical Bevel
Geared Motor

Plantary Gear
Reducer

Helcal
Geared Motor
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More than 25 total components
required for full guidance and support

Guidance and support directly
integrated into MLA unit

( L RUTI LY

( LTI

NI

Figure 3b  Fluid pump utilizing
an MLA as the drive
mechanism.

Figure3a  Fluid pump utilizing a
traditional integrated
stepper motor and
lead screw-based
drive mechanism with
external guides and
support.

Comparing traditional and MLA configurations
in two sample applications
If the conditions are right, MLAs can be a simple and elegant
driving mechanism for linear motion assemblies. The fol-
lowing sections highlight ideal applications where MLAs can
offer a considerable benefit.
Comparing drive options for medical fluid pumping

Figure 4a Traditional stepper motor lead screw requires a profile rail guide
and corresponding carriage assembly to translate axial motion.

E O Power Transmission Engineering—[ 2019
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Table1 Comparing stepper motor lead screw integration options for
fluid pumping
Traditional stepper motor
lead screw integration | MLA option
option

Total component count 25+ 2
Approximate installation

time (minutes) 20+ 3

In a medical or laboratory environment, fluid pumps are
commonly used to accurately deliver fluids into a patient’s
body or test tubes for mixing or analysis. This fluid is usually
expelled from a syringe reservoir by actuating a piston at-
tached to a linear drive mechanism. Although not optimal, a
traditional stepper motor and lead screw-based drive mech-
anism with external guidance and supports can accomplish
this movement (Figure 3a).

However, since fluid pumps must often fit within space-
constricted areas, minimizing components and shrinking
the drive mechanism’s footprint can be of great value. MLAs
improve fluid pumping in such applications by removing the
need for external guides and supports that could consume
valuable real estate within the machine where the pump is
placed (Figure 3b). As MLAs have a completely self-con-
tained guidance and support, the component count and
simplicity of the fluid pump assembly can be dramatically
improved. (Table 1)

Furthermore, because fluid pumps are used primarily in
hygienic areas, the sealed enclosures of the MLAs prevent
contamination from either entering or leaving the system.

Comparing Drive Options for Liquid Handling and
Pipetting

A liquid handler is a multipurpose machine intended to
sample, mix and combine liquid samples automatically. Ful-
ly automated workflows simplify repetitive fluid dispensing
tasks. These operations require a pipette to dispense fluids
into sample locations such as test tubes. The motion often re-
quires complex guidance and support structure. (Figure 4a)

For such applications, designers prefer simpler and more
compact drive mechanisms, which an MLA can provide. The
pipetting motion itself is rather simple, and the loads tend to
be very light, making it an ideal candidate for an MLA drive

Figure 4b MLA assembly eliminates the need for external guidance and
support.

WWW.F’CIWERTRANSMISSIDN.CCIM]i



FEATURE

Table 2 Comparing drive options for vertical pipetting applications

Traditional stepper | Motorized lead
motor lead screw | screw actuator
integration option (MLA) option

Total component count 30+ 8

Approximate installation
time (minutes) 120+ 3

mechanism. And because the guidance and support are di-
rectly integrated within the MLA unit, the need for external
guidance and support components is eliminated, thus re-
ducing the component count and dramatically simplifying
the pipetting sub-assembly. (Table 2) The enclosed system
of the MLA is also well-suited to the purity of the laboratory
environment.

Selecting the right drive mechanism

In addition to fluid pumping and liquid handling, other ap-
plications in which MLAs offer advantages can include verti-
cal plate or surface adjustment, pipetting, microscope slide
positioning, proportional valve control and monitor/screen
tilting. Considering the following factors will help determine
whether an MLA option would be a good fit for a specific ap-
plication.

Motion parameters
MLAs are most suitable for applications requiring strokes of
less than 2.5 inches (63 mm); moderate loads (up to 200 1bf
or 90kgf for larger motors), and speeds from approximate-
ly 0.5in/s (13mm/s) for low leads to approximately 8in/s
(200 mm/s) for higher leads.

Side and moment load handling

While most stepper motor and lead screw-based drive mecha-
nisms can handle considerable axial load, if side and moment
loads are present, guidance and support from linear bearings,
guides and supports will be required. However, if the side and
moment loads are light enough —up to approximately 10%
of axial load capacity of the motor —the integrated guidance
and support design of an MLA is sufficient.

Simplicity
If reducing component count and simplifying are priorities,
designers can benefit from a fully integrated MLA configura-
tion, removing the need for complex external guidance and
support components.

Installation

Reducing component count simplifies installation, dramati-
cally shortening total assembly time. Instead of having to
mount external linear guides, linear bearings and mounts,
and having to carefully align them, installers can simply
mount a single MLA unit that has all guidance and support
directly integrated within the unit. MLAs traditionally come
with a standard NEMA motor bolt hole mounting pattern,
making them easy to install as a near drop-in replacement to
previous stepper motor-based drive mechanisms.

Quality Creates Value
BALL & ROLLER
BEARINGS

DEEP GROOVE BALL BEARINGS

CYLINDRICAL ROLLER BEARINGS

SPHERICAL ROLLER BEARINGS

TRACK ROLLER BEARINGS

SPECIAL BEARINGS

cALL 888-334-3777

FOR READY INVENTORY

(1%,

I

1

g g ="
www.wd-bearings.com
america@wd-bearing.com

Toll Free:888-334-3777
WD BEARING GROUP
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Enviromental

Systems used in hospitals, laboratories, clean rooms and
other settings where contamination is of concern also ben-
efit greatly from the sealed, all-in-one, unit.

Customization
If none of the available offerings meet your needs, you may
consider working with your vendor to create a custom option
that does. Most vendors offer options to customize motor
windings, encoders, cabling and connectors, end mounting,
linear travel per step, and stroke lengths.

An overall simplier solution

MLAs may not be suitable for all applications. However, for
those with the right motion parameters, side and moment
load handling needs, simplicity preferences, and installation
requirements, specifying MLAs brings numerous benefits for
designers. Instead of having to design the external guidance
and support assembly, they can specify a single drive unit
with anti-rotational guidance and support built in. This solu-
tion would reduce double-digit component counts down to
a single part number. Alternatively, with multiple, externally
integrated components, there is a greater risk for system fail-
ure and extended process downtime, while parts are located
and repairs made. Having only a single component to deal
with, chances of failure are lower and the time required for
repair is shorter.

REDUCING LINEAR MOTION ASSEMBLIES}

Another benefit of MLA technology is reduction in instal-
lation time from over an hour to mere minutes, which de-
creases associated labor costs. Because there is only one
primary part, it saves the time needed to size and align mul-
tiple components necessary in an equivalent system. Finally,
being enclosed, this type of product is packaged to provide
improved environmental protection —thus sealing the deal
on a better solution for your application.

For more information visit MotionIndustries.com/pte,
or view the MiHow2 video, “How to Install and Align a Ball
Screw Assembly and Profile Rail” (https://tinyurl.com/
y5wproem).

Julian Anton is Design Engineer, Thomson Industries, Inc., and
is responsible for new product design and development for
lead screws and stepper motor linear actuators. He earned his
Bachelor of Science in Mechanical Engineering from San José
State University. Anton has been with Thomson for 6 years.

Chris Diak is the Automation Product Sales Manager at Motion
Industries and has worked in the electrical/automation field for
24 years, with the last 22 at Motion. He earned a Bachelor of

\_ Science in Electrical Engineering from Clemson University.
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In the News: Linear Motion

The following article is a round-up
of the latest linear motion product
and industry news items featured at
www.powertransmission.com and on
social media.

ANCA Explores
Hiring for the
Factory of the
Future

SIMON RICHARDSON, ANCA PRODUCT
MANAGER, ANCA

In the factory of the future, technol-
ogy will of course be key. Factories
will integrate networked machines,
sensors and advanced robotics IT
systems into existing processes. They
will thrive on data, real-time fig-
ures and unprecedented access to
information to be more efficient,
less wasteful and better connected.
As your operations are transformed,
you will need a workforce that knows
how to take your business into the fu-
ture time and time again. This means

rethinking how your hire, and how you
upskill existing staff. This doesn’t have
to mean starting from scratch. You may
be well on your way to a great future
workforce already.

The skills you need are
changing
You may already be using technology
to move forward. As factories shift to a
future focus, they are adapting what'’s

already available —like the cloud, ro-
botics and in-process measurement.
This brings new skill requirements.
Knowing how to use these tools to their
full potential means having a team of
critical thinkers. The FoF will require
a workforce that’s computer savvy and
driven by problem solving. Staff will
need to be analytical, knowing how
to use data to continuously improve.
Teams should incorporate good soft-
ware development
skills and program-
mable logic controls
experience. You will
need people who can
network machines and
those who are able to
capitalize on the im-
mense value of auto-
mation. With the speed
of the tooling industry
increasing, they will
need to become their
own innovation hub,
constantly looking for
opportunities to grow and improve
through technology.

How to hire for the factory of
the future
People working in factories of the fu-
ture will need to be more fluid. They
will have to think cross-functionally
and collaborate to make the most of
their complementary skills. Much like
a software programming team, these

24 Power Transmission Engineering—[ 2019

workforces will need an agile mindset,
be open to new approaches and ready
to adapt to work better, harder, smarter.
Finding and hiring these people will
mean understanding what’s involved
in their different roles. You will likely
find you need to fill a mix of existing
and new positions, some of which you
might not have come across before.
Look for staff with a STEM —sci-
ence, technology, engineering and
mathematics —background - they
are more and more likely to be uni-
versity graduates. But their education
should only be a starting point. Look
for applicants who demonstrate lateral
thinking and problem-solving skills,
signals that they can put their tech-
nical background into practical use.
Existing roles are evolving. Machin-
ist skills such as operation monitor-
ing, systems evaluation and quality
control analysis can be applied to new
systems. Tool and die makers can use
their technology design and opera-
tions analysis background to build bet-
ter processes and create new tools.
New roles will also appear: robotics
engineers, automation engineers, and
roles that combine elements of both.
Positions will also be created for peo-
ple to bring new ideas into the busi-
ness. Factories may start hiring senior
IT staff such as a CTO or CIO. These
tech leaders will become champions
of innovation—sourcing, internally
promoting and working to imple-
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ment the very best for the factory.
In such a new field, having their au-
thority on hand to assist with inter-
views can be a game-changer. Senior
tech staff will have the right knowledge
to spot candidates who can apply their
expertise to your business. You may
also be able to leverage specialized
recruitment agencies that can make
sure you're only interviewing people
who can bring the right combination
of technical nous and creativity.

When you've got the right
team —nurture it
In the factory of the future the focus
is shifting from working the produc-
tion line to building a better one. Au-
tomation and robotics have changed
the way the factory floor looks, and
those changes will keep coming.
Just as with technology, setting your-
self up with the right people doesn’t
have to mean starting all over again. As
long as you have clarity around where
you're going and how, you will give
yourself the best chance to identify
potential in your existing workforce.
Factor in training. Most businesses
will need a training officer, not only
to train staff on the existing pro-

try out new tasks, upskill in their exist-
ing roles, undertake further education
and create ownership of the factory’s
direction will all help to strengthen
their loyalty to the business.

Give your team the tools to
perform
Having the best brains in the busi-
ness won't mean anything with-
out the best tools. A team with great
problem-solving skills can work to-
gether with machine manufactur-

ers to create custom systems for the
best output. The combination of
analytical minds and high-level en-
gineering means a flexible, adapt-
able system with endless potential.
Supported by internal champions, new
products can be implemented with en-
thusiasm and real buy-in from your
workforce. That means continuous im-
provement with a loyal team as your
factory moves ever further into the fu-
ture. (www.anca.com)

applications.

The Full Spectrum

Gear solutions made easy with one of the most comprehensive
and versatile gear reduction lines in the Metric market. With over
45 years of proven performance, Lafert's power transmission
products will let you push through even in the most demanding

duction methods but to bring them
on board with new operations.
Support your people to work together.
A collaborative, agile approach should
apply across the whole business, from
learning how to use existing equip-
ment to working together to imple-
ment new products. A team of champi-
ons will work side-by-side to make sure
every element of operation is adding
value and working to its full capability.
Engage your staff. Use your trainers
and tech champions to communicate
the vision and future of the factory.
Motivate them to feel excited about the
future by offering clarity and direction.
With competition increasing, the
most important thing in the factory of
the future is to retain skilled people.
The next generation is demonstrat-
ing more of these diverse, flexible
skills, but increasing demand means
there is a global skills shortage. Find-
ing and keeping good staff will make
your workforce more efficient and
save on hiring and training costs.
Giving staff members opportunities to
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ETEL Offers IL+ Motors
for Electronics and

Semiconductor
Manufacturing

Etel, a direct drive motor man-
ufacturer of the Heiden-
hain Group, now offers
updated ironless linear
motors optimized for elec-
tronics and semiconduc-
tor manufacturing. Called
the IL+ product lines, these
motors are offered in the
same profile as Etel’s previously
established ironless linear motors but
now specially re-designed to allow
for increased performance to benefit
these two industries.

Unique to the IL+, a change in ma-
terial selection now allows the Etel
ironless motors to operate up to 600
VDC and reach a temperature limit
up to 130°C, as opposed to the previ-
ous market standard of 300VDC and
80°C. This allows an increase in over-
all speed along with a greater force op-
erating range. Track sizes are available
in increments of 128, 256, and 512 mm.

Compared to the previous models,
the IL+ series offers up to 20 percent
temperature reduction at the same
working point, reducing thermal ex-
pansion in both the glider and Magway
as well as lowering any reduction in
precision. The improvement of the
forced air-cooling option now avail-
able on all sizes also allows an increase
in continuous force by a factor of two.

Along with a new improved cooling
option and other updates, the Etel IL+
ironless linear motors are available in
two size ranges: the ILF+ focusses on

smaller scale opera-
tions with a reduced size
and length, while the ILM+ targets
higher force operations with a greater
variety of lengths. Both contribute to
high precision and throughput dur-
ing the electronics and semiconductor
manufacturing processes.

The ILF+ ironless linear motors are
small size motors perfectly suited for
very high dynamic and low moving
mass applications. In addition, the
total absence of force ripple ensures
perfect speed stability and makes ILF+
suited for scanning applications where
speed control is a key specification.

The ILM+ ironless linear motors are
a more powerful version of the ILF+
motors. The ILM+ series combine all
advantages of ironless motors and
provides high continuous force. This
motor family is suited for the most
demanding mid- to high-mass scan-
ning applications where zero attrac-
tion forces and outstanding speed sta-
bility are required. The low mass per
force ratio also makes ILM+ suited for
very high dynamic applications. (www.
heidenhain.us)

Intellidrives Expands Large Open
Center Stage Series

The demand for a high accuracy, ro-
bust, open-frame stages is met with
Intellidrives dual-axis, large aperture
stages that address the unique needs of
scanning microscopy, wafer and print-
ed circuit board inspection, automated

2 6 Power Transmission Engineering—[ 2019

assembly and wide range of specimens
and samples scanning in many types of
imaging techniques and applications.
Very precise fine positioning and
control is easily achieved through the
combination of a stable closed-loop
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control system and an associated joy-
stick option. In addition, the stages
can be combined with the company’s
Z Stages to form an XYZ stage ideally
suited for laser scanning microscopy.
These stages can be motorized
with stepper motors and brush-less
servo motors with encoders. Optional

high-resolution, non-contact linear
encoder is available. This non-contact
encoder offers exceptional repeatabil-
ity and stability over a range of operat-
ing conditions. Both digital and analog
output versions are available with res-
olutions in sub-micron range.
(www.intellidrives.com)

H2W Technologies Introduces
Single-Piece Extrusion Stage

The DRS-206-05-012-01-EX dual rail
positioning stage is ideal for applica-
tions that require long travel distanc-
es. It uses a cog-free brushless linear
motor to generate a continuous force
of 12.41bs [55.6N] and a peak force
of 37.41bs [167N] with a total stroke
length of 210in. [5341 mm)]. The non-
contact 1.0-micron resolution encod-
er allows for precise positioning. The
stage is capable of speeds in excess
of 200ips [5m/s]. It is guided by dual
rigid recirculating ball linear bear-

ings. The entire stage is assembled
on a single piece of aluminum extru-
sion, thus reducing the overall weight
of the system and easily allowing for
long strokes and prevents the need for
reassembly at the customer facility.
There are also provisions that allow
customer cables to be routed within
the cable carrier. It has end-of-travel
rubber bumper stops. (www.

h2wtech.com)

FORGING
AHEAD

OF THE
PACK

o]
/

MADE IN THE

Fast.
No Fine Print.
No Premium.

At McInnes Rolled Rings, we
provide quality products,
shipped fast. And we partner
that with exceptional
customer service to forge the
perfect partnership with our
customers.

MCINNES
ROLLED RINCS

1.877.736.4409

www.MclnnesRolledRings.com
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THIN ENOUGH?

BXR Brakes

- Up to 480 in-Ibs static

- Up to a 1.125" bore

- 19 watts or less

- Produced for over 10 years

Our Innovative design
features a very thin profile,
reducing weight and saving
space.

For more information:

Call: 800.533.1731
www.mikipulley-us.com

MIKI PULLEY

IN THE NEWS: LINEAR MOTION}

Precision Drive Systems Hires
Midwest Regional Sales Manager

Precision Drive Systems (PDS), a global
provider of precision motor spindle sup-
port and repair based near Charlotte in
Bessemer City, NC, has announced that
it has hired Tom Kessler as its Midwest
Regional Sales Manager to support US
metalworking manufacturers.

“We are happy to welcome Tom
Kessler to PDS as our new
Midwest  Regional  Sales
Manager,” said Allen Turk,
CEO of PDS. “Prior to joining
PDS, Tom dedicated 22 years
to working in the industrial
services industry. We look for-
ward to adding Tom’s exten-
sive experience to the spin-
dle repair services we offer”
As Midwest Regional Sales
Manager, Kessler will work out
of southeast Michigan to serve
PDS’ metalworking customers

center in Detroit, Michigan. He was
then hired by SKF to create their own
linear-motion service center from
scratch to establish a more competi-
tive North American presence. Kessler
spent a total of 17 years with SKF where
he served in various roles including
Program Manager, Product Specialist

throughout the region.

Kessler began his indus-
trial career with Applied Industrial
Technologies as a Service Center
Manager and was then promoted to
Linear Component Center Manager
where he created the company’s
state-of-the-art linear-motion service

and Territory Manager. Throughout his
career, he has worked with both OEM
and MRO distributors and end-users
in a variety of industries. (expertspin-
dlerepair.com)

Vs

Igus Introduces Linear Robots for
Cost-Effective Automation

has now developed a linear and room

Simple, precise, fast processes: these
are the requirements of Cartesian ro-
bots. They are used for such things as
pick-and-place applications, sorting
systems and medical technology. Igus

linear robot for large workspaces. The
two new kinematics systems allow us-
ers to move up to five kilograms. Both
linear robots are available directly from

stock. They can also be
customized to suit the
customer  application
in question —no mini-
mum order quantity.

To survive on the mar-
ket, both large indus-
trial players and small
companies need auto-
mated solutions that
will quickly pay for
themselves. For years,
Cartesian robots have
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Bosch Rexroth Offers New Motion
and Automation Software Tools

Nowadays, mechanical engineering
is software development. The new
ctrlX Automation platform is Bosch
Rexroth’s answer to this market re-
quirement. It encompasses the latest
engineering software technologies
and all PLC and motion tasks. Soft-
ware functions are combinable in any
number of ways with ready-made,
customized and customizable apps.
These apps can be created in a variety
of programming languages such as
C++, script languages such as Python,
or new graphical languages such as
Blockly. This gives machine manufac-
turers new-found freedom.

This system offers users a choice: they
decide whether to program in IEC 61131,
PLCopen or G-Code, or in conventional
high-level or Internet languages. This lib-
erates machine manufacturers from de-
pendency on the availability of PLC spe-
cialists and proprietary systems.

Configuration and commissioning
of the automation components is com-
pletely web-based, eliminating the need

to install software. Within minutes of

switching the system on, the software
is programmed. A completely virtual
ctrlX Automation system environment is

available, enabling programming without
hardware. System functionalities can be
extended at any time via the user’s own
process functions, apps, and open source
software. In total, ctrlX Automation cuts
the engineering time and effort by 30 to
50%, which significantly reduces time to
market for new machines.

More than 30 direct connection options
and communication standards offer max-
imum networking flexibility for econom-
ical end-to-end connectivity from field
level up to the cloud. ctrIX Automation is
also equipped for future communication

been a means of choice in automation
technology. They allow users to com-
plete their tasks quickly, easily and cost-
effectively. All that is required is a little
bit of programming effort. Igus’ lubrica-
tion-free linear axes developed in several
stages are now available. Depending on
the application’s requirements, two-axis
linear or flat linear robots and three-axis
room linear robots can be selected. At
Motek, Igus introduced a new line robot
and a new room linear robot with an en-
larged workspace, which allows users to
move even greater loads across an even
larger area.

The two linear robots consist of pre-
configured linear modules, aluminium
linear axes, NEMA stepper motors and

encoders. The new line robot can trans-
port loads of up to 50N in a workspace
of 800x500mm at a maximum speed
of up to 1 m/s. “The investment risk of
€2,100 for the line robot is manageable,
so that our automated pick-and-place
applications for assembly tasks pay for
themselves in less than six months. This
means that decision makers have a low
level of risk,” says Alexander Miihlens,
head of automation technology at Igus.
The new room linear robot is a good op-
tion for more complex tasks. It can trans-
port loads of up to 50N in a workspace
of 800x800x500mm at a maximum
speed of 0.5m/s. Two ZLW toothed belt
axes and one GRR gear rack axis ensures
precise guidance and lubrication-free

standards such as TSN and 5G, making it
the best system on the market in terms of
networking capability. ctrIX Automation
is based on a new generation of multicore
processors which provide sufficient pro-
cessing power for almost all automation
tasks. These high-performance CPUs can
be integrated into embedded PCs and in-
dustrial PCs or directly into drives. The
all-new hardware and software module
will cover all automation tasks —from
simple control applications and IoT solu-
tions to high-performance motion con-
trol. (www.boscrexroth.com) PTE

operation.

The new linear robot solutions are
used in pick and place, bin picking
and sorting tasks. Most of these pro-
cesses have been moved to the end of
the production line. This was also true
at FachPack 2019 in the showcase of SSI
Schifer, the intralogistics specialist. The
new drylin room linear robot automated
the provision of sensitive products using
a transport box with a thermoform in-
sert. The specially developed packag-
ing and the use of a linear robot allowed
various colored handles to be pre-sorted
for the production of a household appli-
ance. There are other linear robot use
scenarios in microelectronics and auto-
mated testing. (www.igus.com)
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e ASK THE EXPERT]

Global Bearing Sources for the
Power Transmission Industry

What is the general consensus on the current quality and viability of
global bearing sources for the power transmission industry?

EXPERT RESPONSE PROVIDED BY CHRIS NA-
POLEON. There is no broad brush answer to this ques-
tion. The power transmission industry can utilize the glob-
al supply chain successfully. The global supply chain can
successfully support the application demands of the power
transmission industry. These are factual statements; how-
ever, they unequivocally must be followed up by the state-
ment that a very thorough technical analysis of the supplier
one intends on using is required to ensure success. There
are literally thousands of bearing manufacturers in the
world —all wanting your business and all claiming they
can meet both commercial requirements of price and lead
time and technical needs of the application. The commer-
cial needs are fairly easy to evaluate. The technical aspects
of overall bearing quality are far more difficult to identify
and evaluate by an OEM design engineer. This is because
their area of expertise is typically not in bearing design and
even less in understanding and establishing bearing man-
ufacturing control limits that construct the basis of bearing
quality. Indeed, most critical bearing characteristics are
not under the direct control of any national or international
standard.

So, if a power transmission OEM intends on utilizing
the global bearing supply chain —which is almost a ne-
cessity, since even the most notable bearing manufactur-
ers are global in their production — one needs to have, de-
velop or partner with someone who understands bearing
qualification practices. When this is executed properly,
certain global bearing suppliers can viably provide accept-
able quality for the power transmission industry. I've
traveled and inspected bearing product from around
the world and have seen the best and worst that’s
out there, and year after year I see OEMs success-
fully sourcing bearings to meet extremely de-
manding applications in all industrial appli-
cations. Every successful outcome started
with the development and execution of a
specific technical bearing analysis pro-
cess. One other important point is that
those that are successful fully under-
stand that there is a cost associated
with the process necessary to gain
sufficient knowledge to ensure one’s

success. There is no golden egg. Success in the utilization
of the global bearing market requires time and money, and
must be part of the equation. Additionally, the road to suc-
cess might include initial failure of a supplier and the need
to make changes and re-inspect and test to meet the neces-
sary requirements. This is common and, although painful,
it pales in comparison to the time, cost and pain associated
with catastrophic field failure prior to the expiration of the
warranty period.

In conclusion, all industries, including power transmis-
sion, can look to the global bearing supply chain for solu-
tions. There are plenty of world class suppliers out there; you
simply need to develop a plan consistent with the risk asso-
ciated with the application and plan accordingly with time
and both financial and technical resources. (Chris Napoleon
is president/chief engineer of Napoleon Engineering Services,
wwuw.nesbearings.com; cnapoleon@nesbearings.com.) PTE
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Gearmotor Paint Coatings

A Focus on Electrodeposition Coating (E-Coat) in the

Gearmotor Industry

Thomas Colacino, Brother International Corporation

Introduction

The following article explains the com-
monly used paint components and
methods within the gearmotor indus-
try, with a focus on electrodeposition
coating (E-Coat). These processes will
be described in general, with a closer
examination of the E-Coat applica-
tions steps. Some pros and cons of
each method will be presented along
with comparative test results showing
the benefits of E-Coat.

Explanation & Components of
Paints
In the gearmotor industry, there are
different paint options available from
a myriad of manufacturers. Gener-
ally, most paints are made from three
primary components: resins, solvents,
and pigments (Table 1).

Common Application Methods
of Paint in the Gearmotor
Industry
There are multiple ways to apply these
paints to the gearmotor. The three ap-
plication methods discussed in this ar-
ticle are: spraying, powder coating, and

electrodeposition coating (E-Coat).
Spray painting is a method that is
used across many industries. This ap-
plication method involves a paint com-
posed of solvents and pigments that is
sprayed through a paint gun. This at-
omizes the paint into small particles
and the spray is directed at the work-
piece. Once the paint is applied, the
workpieces are left out to dry through
natural convection (air drying). The
thickness of the coating varies during
each application, but a common thick-
ness for spray paints would be around
20+ pm. It is best used when a com-
pany has a lot of workpieces that are all
similar or the same in low quantities.
Spray painting uses solvents which
are usually VOCs (volatile organic
compounds) and dangerous to both

3 4 Power Transmission Engineering—[ 2019

the environment and human health.
A way to rectify the problem of paint
toxicity is to use a method of painting
called electric painting. Both powder
coating and E-Coat utilize the concept
of electric painting to avoid using toxic
solvents and ensure better paint adhe-

(cationic) and the workpiece is given
a negative charge (anionic). The work-
piece is then submerged in the paint,
and the difference in charge causes
the paint to attract to the piece. This
ensures complete and even coverage
with paint. This is one of the reasons

Table 1 Description of Paint Components

Component Properties / Use Examples
Main component in clear coatings : :
Resin Provides a translucent top-layer S%g:?gﬂé roei?;n,
Protects the paint and surface underneath
Component in sprayed paints
Solvent ) Excludes powder coating ) Estvevrast,ekre(t?ct)?es,
Allow the pigments to disperse and adhere to the workpiece e
Gives the paint its color Color pigments,
Pigment Can give the paint special properties anticorrosive
i.e. chemical resistance, anti-corrosion, etc. pigments, etc.

sion to the workpiece. An electric po-
tential difference is applied between
the paint and the workpiece to attract
the paint onto the substrate.

Powder coating is a method in which
powdered paint is charged by a pow-
ered gun and applied to a grounded
object using static electricity. After
painting, the workpiece is baked in a
drying oven to form a hard-exterior
coating. The thickness of the coating
varies during each application, but a
common thickness for powder coat
paints would be around 50-90 pm. It is
best used when a company has a mod-
erate amount of workpieces, in moder-
ate variety. This method does not in-
volve any solvents, due to its use of an
electric charge to adhere the paint, so
it has minimal negative environmental
and human impact.

E-Coat is a method in which a vat
of paint is given a positive charge

why it is used extensively in the auto-
motive industry. After painting, the
workpiece is baked in a drying oven for
the paint to form a hard, electrically-
insulated exterior. The thickness of the
coating is the most consistent out of
the three methods mentioned. A com-
mon thickness for E-Coat would be
around 20-30 pm, uniformly distrib-
uted across the work surface. It is best
used when a company has only a few
different pieces to be painted, in large
quantities. This method uses water as
a solvent and since there are no VOCs,
it has minimal negative environmental
and human impact.

See Table 2 for a summary of the dif-
ferences between the paint application
methods mentioned above.

With this outlined, it is safe to say any
of the three painting methods can be a
viable option depending on the vari-
ety and quantity of gearmotors to be

Table 2

(aling [ soivent | poying, | CostngFim | use [ Emironmenta
Spray Yes (VOC) Cog;&icgigon, 20+ Highq\l/Jaarri%tt);; low High
Powder None Baking 50~90 Inte;r:;gijggﬁ;iety Minimal
E-Coat Water Baking | 20~30 (Uniform) LOWQ{/S;iﬁE%,yhigh Minimal
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painted. Due to inconsistent coat-
ing thicknesses, certain coatings
are more susceptible to problems
such as paint coverage, uniform
distribution, peeling, bubbling,
cracking, etc. In the long run this
may lead to issues with corrosion
of the gearmotor case, contami-
nation (in food processing ap-
plications), and a poor appear-

washin

From degreasing &

~

/To washing &

g baking

J

ance. E-Coat is a simple process
that can minimize the chances
of these issues occurring because
it ensures a uniform paint distri-
bution across the surfaces it is
applied to. These results can be

Figure 1

To prepare for painting, the workpiece is first washed in water. Then, the surface is degreased using

an alkali-based degreaser and washed again. This applies to both iron and aluminum workpieces. If
the workpiece is made from a non-chrome type of aluminum alloy, a coating agent must be applied
to the piece to chemically convert the surface to one that will accept the E-Coat paint. After, the pieces
are given a negative electric charge, and immersed in a tank of positively charged paint; the paint is
now adhered to the piece. The pieces are then washed again to remove and paint solids that may have
adhered to the surface, to ensure a smooth finish. They then move to a drying oven, where the paint
will harden. Lastly, the pieces must cool down, and the process will be complete.

achieved without E-coat by using
powder coating, but it requires
more effort, skill, and overall care to
ensure a high-quality finish.

E-Coat Application Stages
There are not many steps in the E-Coat
application process, making it simple
to perform and replicate. A simplified
diagram of the process can be found in
Figure 1.

Table 3 Test Results: Brother Gearmotor E-Coat vs.

Brother Brother

Testltems | £ -oos

Adhesiveness Pass

Oil resistant
(grease)

Moisture
resistance
(humidity)

Boiling water
resistance

Pencil
hardness

Salt-resistant
spraying

Acidic
resistance

Alkali
resistance

Coating film
thickness (um)

90.2

Potential Benefits and
Comparative Testing Results
Depending on the quality of the ap-
plication process, the following bene-
fits can be realized:
¢ Provide protection from impacts
¢ Resist paint wear from oil exposure
o Stay adhered regardless of humidity

e Won'’t chip or peel under extreme
temperature changes

Comparable Paint Test Results*

Powder Coat

Computer | Computer
powder coat) | powder coat

Pass

Pass

Fail

Pass (2H)

Fail

Pass

Fail

id
i
E
KR
-
-
-~

77.63 97.2

¢ Won't corrode when in contact with
salt water

¢ Won't corrode after washdowns
with acidic or alkali solutions

e Ensure a uniform coating thickness

o The flatness of the mounting surface
is always uniform

Paint performance testing was con-
ducted, and results that support these
claims can be found in Table 3.

Standard/Test Coat

Cut the coating to the work surface using
a single blade knife, grid pattern (100
squares, 1 mmx 1mm)

Use tape with adhesion strength of 10+1N
or more per 25 mm to peel the squares

50°C, RH98% or
more, 240 hours

1SO 2409-1992

50°C, RH98% or
more, 240 hours

95°C or more, 1 hour|

Determined film
hardness using the
pencil test

ISO/DIS 15184

5% NaCl, 35°C, 240 hours

5% H,S0,, 48 hours

5% NaOH, 48 hours

368.8 Film thickness meter (um)

Sample size = 1, case material = aluminum
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Conclusion f SR o \

There are three primary methods used
for painting gearmotors: spray paint- — )
ing, powder coating, and E-Coat. While
all three can be used, the uniform paint
coverage that E-coat provides allows it
to potentially prevent many problems —— ™ -
that may arise with inconsistent coating
thicknesses. E-Coat paint has a lower e
environmental impact, is easy to scale, \?/
and provides a hardened, electrically it
insulated paint coating to protect gear- i ..- ]
motors for their usage life.

Brother Gearmotors offers E-Coat as
a standard coating on almost all gear-
motor products. They are permanently
sealed for a high-quality finish that en-
sures consistently tough, water-tight,
chemically-resistant units that with- Figure2 Brother Gearmotors offers E-Coat as a standard coating on almost all gearmotor products.
stand harsh conditions.

For more information: Thomas Colacino is an Applications Engineer
BrOtfcler Gea”’glo'ijors For Related Articles Search at Brother International Corporation. Brother
200 Crossing Blvd. Q) i

Bridgewater, NJ 08807-0911 gearmotars Gearmotors offers a full line of gearmotors and

accessories to meet virtually any manufacturing

at www.powertransmission.com power generation need. The company’s portfolio
includes interior permanent magnet motors (IPM),
brushless DC, AC Induction and other high-quality
gearmotors and reducers for industries such as food
& beverage, packaging and material handling. All Brother Gearmotors

\_ products are backed by a five-year limited warranty.

Phone: (866) 523-6283
www.brothergearmotors.com
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Bold Listings throughout the Buyers Guide indicate
that a company has an advertisement in this issue of
Power Transmission Engineering.

How to Get Listed in the

Buyers Guide
Although every effort has been made to ensure that
this Buyers Guide is as comprehensive, complete
and accurate as possible, some companies may have
been inadvertently omitted. If youd like to add your
company to the directory, we welcome you. Please
visit www.powertransmission.com/getlisted.php to fill
out a short form with your company information and
Buyers Guide categories. These listings will appear
online at www.powertransmission.com, and those
listed online will automatically appear in next year’s
printed Buyers Guide.

Handy Online Resources
The Power Transmission Engineering Buyers Guide
— The listings printed here are just the basics. Visit
our online buyers guide for the most comprehensive
directory of suppliers of gears, bearings, motors,
clutches, couplings, gear drives and other mechani-
cal power transmission components, broken down
into sub-category by type of product manufactured:

www.powertransmission.com/directory/

oFn

The Gear Industry Buyers Guide — If you manu-

facture gears or need information on suppliers

of machine tools, tooling and services for gear

manufacturers, please visit the buyers guide on Gear

Technology’s website:
www.geartechnology.com/dir/

ACCESSORIES

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com
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ABL Products Incorporated
www.ablproducts.com

Accent Bearings Co. Inc.
www.accentbearing.com

Ace World Companies
www.aceworldcompanies.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Advanced Technology Services, Inc.
www.advancedtech.com/

Advanced Test & Automation Inc.
www.advancedta.com

Aerotech Inc.
www.aerotech.com

Affiliated Distributors
www.adhg.com

AGI Automation Components
www.agi-automation.com

AISCO Industrial Couplings
www.aiscoinc.com

Akron Gear and Engineering
www.akrongear.com

Allied International
www.alliedinter.com

Amacoil, Inc.
www.amacoil.com

American Collars & Couplings Inc.
www.americancollars.com

Ametric/ American Metric Corporation
www.ametric.com

AmTech International
www.amtechinternational.com

Andec Mfg. Ltd.
www.andec.ca

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Artec Machine Systems
www.drtec-machine.com

Ascent Precision Gear Corporation
www.ascentgear.com

Ashutosh Power TransBelts Limited
www.aptbelts.com

ASI Technologies Inc.
www.asidrives.com

AST Bearings
www.astbearings.com

Atlanta Drive Systems Inc.
www.atlantadrives.com

ATO Inc
www.ato.com/

Avalon International Corp.
www.avalongateway.com

AV Industrial Products Ltd
www.avindustrialproducts.co.uk

Axusrl.
wWww.axu.it

B&B Manufacturing, Inc.
www.bbman.com,

Baart Industrial Group
www.baartgroup.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com
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BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearin%Boys Ltd
www.bearingboys.co.uk
Bearing Engineering Company
bearingengineering.com
Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Bearings Limited
www.bearingslimited.com

Beijing THC Limited
www.beijingthc.com

BellowsTech, LLC
www.bellowstech.com

Bevel Gears India Pvt. Ltd.
bevelgearsindia.com/

Bishop-Wisecarver Corp.
www.bwc.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

BRECOflex €O, L.L.C.
www.brecoflex.com

Brewer Machine & Gear Co.
www.brewertensioner.com

BSF, Inc.
www.bsfinc.net

C-Flex Bearing Co., Inc.
www.c-flex.com

Canto Engineering Company
www.cantoengineering.com

CCTY Bearin
www.(CTYBearing.com

CENTA Power Transmission
www.centa.info

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Challenge Power Transmission PLC
www.challengept.com

Checkfluid
www.checkfluid.com

Cleveland Gear Co.
www.clevelandgear.com

(MS Vibration Solutions Ltd.
www.cmsantivibration.co.uk

Collars and Couplings Inc.
www.collarsandcouplings.com

CominTec
www.comintec.com

Comtec Mfg., Inc.
www.comtecmfg.com

Cross + Morse
WWW.Crossmorse.com

CR Products Ltd.
WWW.C-rproducts.com

Currie Enterprises
www.currieenterprises.com

Custom Machine & Tool Co. Inc.
WWW.cmtco.com

Cyclo-Index
www.cycloindex.com

Daemar Inc.
www.daemar.com

Daido Corporation of America
www.daidocorp.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Darbar Belting
www.darbarbelting.co.in

Power Transmission Engineering
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Datasyst Engineering & Testing Services, Inc. Industrial PuII,ey & Machine Co, Inc. Metric & Multistandard Components Corp
www.datasysttest.com www.industrialpulley.com www.metricmec.com
Daubert Cromwell LLC Industrial Spares Manufacturing Co. MFG Components Oy
www.daubertcromwell.com www.industrialsparesfromindia.com www.mrg.fi
Davall Gears Ltd. Intech Corporation Micronor Inc.
www.davall.com www.intechpower.com www.micronor.com
Del-Tron Precision Inc. Integrated Components Inc. e SEE OUR AD
www.deltron.com www.integratedcomponentsinc.com nﬁlg(;oggﬂ-lezvglsw NORTH
Distag QCS Intellidrives, Inc PLYMOUTH, MN 55441
www.distag.com www.intellidrives.com Phone: (800) 533-1731
Dover Motion Involute Powergear Pvt. Ltd. Fax: (763) 546-8260
www.dovermotion.com www.involutetools.com sales@mikipulley-us.com
Drive Components LLC 1SC Companies www.mikipulley-us.com
www.drivecomponentslic.com isccompanies.com Mina Chana Traffic Parts Mf
Drive Systems Technology Inc. J.W. Winco Inc. Wﬂm mcc?hain. om.tw 9
www.gear-doc.com www.jwwinco.com Mini-Broach Machine Compan
Dynatect Manufacturing Inc. (fka A & A Mfg.) Jason Industrial Inc. minibroach.com pany
www.dynatect.com www.jasonindustrial.com Minsk Gear Works
Eagle PLC jbj Techniques Limited www.mgw.by
www.eagleplc.com www.jbj.co.uk MMB Bearing Co. Inc
Electro Steel Engineering Company Juncera Automations www.mmb. earfngs.het
www.fenner.in Jjunceraautomations.com/ Motion Industries
Elkem Silicones JVL Industri Elektronik A/S www.motionindustries.com
www.silicones.elkem.com www.jvl.dk Moventas Ltd
Emerson Industrial Automation - Drives & Motor K+S Services WWW.moventas.com
www.emerson.com/en-us/automation-solutions www.k-and-s.com MPT Drives. Inc
Ensinger Precision Components Kamar Industries WWW. mpt('jrive.s.com
www.plastockonline.com www.kamarindustries.com MRO Electric and Sunol
EqUIpNet . KBK Antriebstechnik Gmbh www.mroelectric. (0,[,"‘} y
www.equipnet.com www.kbk-antriebstechnik.de MROSupol
Filter Pumper / Hydraulic Problems, Inc. KEB America, Inc. WIWW. Pni;o‘;upply com
www.filterpumper.com kebblog.com MT Tool & Manufacturin
Fixtureworks Kiesler Machine Inc. www.mttoolinc.com 9
www.fixtureworks.net www.kieslermachine.com/ Muratech Engineering Compan
Flux Drive Inc. Kinematics Manufacturing, Inc. WWW. mum(%power. (3 in pany
www.fluxdrive.com www.kinematicsmfg.com NDE Power Transmissions
Forgital Group Kluber Lubrication North America L.P. www.ndepower.com
www.forgital.com www.kluber.com Netshane Technolodies. Inc
Framo Morat Inc. Kollmorgen WWW. getshapetech?corr’r ’
www.framo-morat.com www.kollmorgen.com New Enaland Belting Compan
Friel Metal Resurfacing KTR Corporation WWW. ,?ewe,,g,a,,dbgmng};m y
www.frielmetalresurfacing.com www.ktr.com/us
G.L. Huyett . Nordex, Inc.
www.huyett.com Lafert North America 426 FEDERAL ROAD P30
; 5620 KENNEDY ROAD BROOKFIELD, CT 06804
Gallagher Fluid Seals, Inc. MISSISSAUGA ON L4Z 2A9 Phone: 203.775-4877
www.gallagherseals.com/ CANADA P 2 ey
Gates Corporation Phone: (905) 629-1939 or (800) 661-6413 salés@nordex com
www.gates.com Fax: (905) 629-2852 www.nordex.com
Gayatri Gear Industries sales@lafertna.com ’ X
www.gayatrigear.com www.lafertna.com Northf\’fvest Electric Motor Company
Gear Master Inc. . . . northwestmotor.com
www.gearmaster.us L%m‘} W%%‘,’,}'on Bearings Novotec Argentina SRL
Gleason Plastic Gears Lovejoy, Inc. (A Timken Brand) www.novotecargentina.com
www.gleasonplasticgears.com Vi Ondrives US Corp.
gleasonpiasticg www.lovejoy-inc.com o p y
Hangzhou Ocean Industry Co., Ltd. Machine Guard & Cover Co. WWw.ondrivesus.com
www.hzoic.com machineguard.com ’ Onvio LLC
Hangzhou Xingda Machinery Co. Ltd. Machinists Inc www.onviollc.com
www.xdmade.com inistsine Orttech
machinistsinc.com Www.orttech.com
Hayes Manufacturing Inc. i : :
hayescouplings.com M;%S,L;L%M,Sgl}fgﬁu"ng R'J&w/%rrr};ttli?g,# Corp. (PTI)
HBM P
www.hbm.com MV?,%? rlﬁzlzgg;ol. om Pl (Physik Instrumente) L.P. Piezo Actuator Nano
Heidenhain Corporation Maguire Technologies WWW.pI-Usa.us
www.heidenhain.com i PIC Design
www.maguiretech.com gn desi
Hi-Grade Inc, Malloy Electric WpICdesign.com
www.higradeinc.com i Pinpoint Laser Systems
9 www.MalloyWind.com poin ; Y
HVH Industrial Solutions Martin Sprocket & Gear pinpointlaser.com
hvhindustrial.com www.martinsprocket.com Pioneer Motor Bearing Co.
IBT Industrial Solutions MasterDrive, Inc .Wwwplon_eefi.com_/ .
www.ibtinc.com www.masterdrives.com Pix Transmissions Limited
IDA Motion Inc. . N WWW.pIXtmnS.COm
www.idamotion.com M:,wﬁ,y,,m?g,fgfzt uring Corporation Plastock - Putnam Precision Molding, Inc.
IKO International Inc. Maxce;s . www.plastockonline.com
www.ikont.com WwWw.maxcessintl.com Popular Mec/haniczl W(;(rks
Industrial Automation Co. i WWW.popuidrmechworks.com
www.industrialautomation.co M%m ;?;J?,',?,g&gﬁgﬁom Potomac Electric

Industrial Jig & Fixture www.potomacelectric.com/

www.industrialjigandfixture.com
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PowerDrive LLC
www.powerdrive.com

Precipart
www.precipart.com

Productivi(t)/ Inc.
www.productivity.com/

PTD Outlet: Power Transmission Distributors

www.ptdoutlet.com

Pulley Manufacturers International Inc.
www.pulleys.com

QA1
www.qal.net/industrial

Quality Bearings & Components
250 DUFFY AVENUE
HICKSVILLE, NY 11801
Phone: (516) 616-0436
Fax: (516) 616-0443
gbcsupport@qbcbearings.com
www.gbcbearings.com

Regal Power Transmission Solutions
www.regalpts.com

René Baer AG
www.renebaerag.ch

Renishaw Inc
www.renishaw.com

Resistoflex Private Limited
www.resistoflex.in

Rexnord
www.rexnord.com

RGW Sales Canada
www.rgwsalescanada.com

Ringball Corporation
www.ringball.com

Ringfeder Power Transmission USA Corp.
wiww.ringfeder.com

Ringspann Corporation
Wiww.ringspanncorp.com

Ritbearing Corp.
www.ritbearing.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Rockwell Automation
www.rockwellautomation.com

Romax Technology Limited
www.romaxtech.com

Rotor Clip Company, Inc.
www.rotorclip.com

RTC
www.rtc.net.br

Rubenaa.s.
www.rubena.cz

Ruland Manufacturing Co., Inc.
www.ruland.com

Schenck USA
www.schenck-usa.com

Servometer
www.servometer.com

SEW-Eurodrive SEE OUR

SEE OUR AD

AD
1295 0LD SPARTANBURG Hw . LINSIIBI VY@ Q@@ I3

P.0.BOX 518

LYMAN, SC 29635

Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

Shanghai Shine Transmission Machinery Co. Ltd.

www.syptworld.com
Simatec Inc.
www.simatec.com
SIPCO
Wwww.sipco-mls.com
SKF USA Inc.
www.skf.com

SMT - Smart Manufacturing Technology
www.smartmt.com

Special Ingranaggi
www.spécialingranaggi.com/en/

Spiroid Gearing
1601 36TH AVENUE
ALEXANDRIA, MN 56308
Phone: (320) 762-7132
www.spiroidgearing.com
SPN Schwaben Praezision
www.spn-hopf.de

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com,

SSP Manufacturing, Inc
www.sspseals.com

Stearns
www.stearnsbrakes.com

Steinmeyer Inc.
www.steinmeyer.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

T.E.A. Machine Components
www.teausa.net

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

Tampa Armature Works- TAW
www.tawinc.com

Tapeswitch Corporation
www.tapeswitch.com

Team Industries
www.team-ind.com

Technico
www.technico.com

Thomson Industries Inc.
www.thomsonlinear.com
Torque Transmission
www.torquetrans.com
Transmission Machinery Co., Ltd
www.transcyko-transtec.com
Transply Inc.
www.transply.com

Trojon Gear Inc.
www.trojon-gear.com

TSS Rotterdam B.V.
www.tssr.nl

Tsubaki of Canada Limited
www.tsubaki.ca

Turbo Couglings Co. Ltd.
www.turbokaplin.com.tr

TVT America, Inc.
www.tvtamerica.com

Twin Spring Coupling LLC
www.twinspringcoupling.com

U.S. Tsubaki SEE OUR AD
301 E. MARQUARDT DR.
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

United Gear Works
unitedgearworks.com

USA Borescopes
www.USABorescopes.com

V(ST LP
www.vcst.be

Vision Quality Components, Inc
www.visiongci.com

VL Motion Systems Inc.
www.vimotion.com

FRONT COVER, P17

Voith Turbo Inc
voith.com/usa/en/index.htm/
W.M. Berg
www.wmberg.com
Wajax
WWW.wajax.com

Warner Linear
www.warnerlinear.com

WD Bearing America
1490 W. BERNARD DR., SUITE B
ADDISON, IL 60101-4337
Phone: (888) 334-3777
Fax: (630) 613-9917
America@wd-bearing.com
www.wd-bearings.com

Whitmore
whitmores.com
Whittet-Higgins Company
whittet-higgins.com

WJB Grou

WWW.wjbgroup.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

York Industries
www.york-ind.com

Zerelli Technologies Inc
www.zerelli.com

ACTUATORS
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Acme Gear Co.
WWW.acmegear.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Aerotech Inc.
www.aerotech.com

Affiliated Distributors
www.adhg.com

AGI Automation Components
www.agi-automation.com

Agnee Transmissions (I) Pvt Ltd
www.agneetransmissions.com

Agro Engineers
www.agroengineers.com

Akgears, LLC
www.akgears.com

Allied Motion
www.alliedmotion.com

Amacoil, Inc.
www.amacoil.com

Ametric/ American Metric Corporation
www.ametric.com

Anaheim Automation, Inc.
www.anaheimautomation.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

Atlanta Drive Systems Inc.
www.atlantadrives.com

ATO Inc
www.ato.com/

Avion Technologies Inc.
www.avion-tech.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering-com

Bearing Headquarters
www.bearingheadquarters.com

Beaver Aerospace and Defense Inc.
www.beaver-online.com

Befared
www.befared.com.pl

BellowsTech, LLC
www.bellowstech.com

Bevel Gears India Pvt. Ltd.
bevelgearsindia.com/

Bharat Gears Ltd.
www.bharatgears.com
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Bishop-Wisecarver Corp.
www.bwc.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Buehler Motor, Inc.
www.buehlermotor.com

Central Gear & Machine
www.cgmatlanta.com

Control Switches International Inc
www.controlswitches.com

Curtis Machine Co. Inc.
curtismachine.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Del-Tron Precision Inc.
www.deltron.com

Discovery Technology International, Inc.
www.dtimotors.com

Dover Motion
www.dovermotion.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

Dunkermotoren USA Inc.
www.dunkermotoren.com

Dynamic Structures and Materials, Lic
www.dynamic-structures.com

Dynatect Manufacturing Inc. (fka A & A Mfg.)
www.dynatect.com

Emerson Industrial Automation - Drives & Motor
www.emerson.com/en-us/automation-solutions

Equipment Rebuilding Services
www.ersgearbox.com/gear-boxes/

Exlar Actuation Solutions
www.exlar.com

Festo Corporation
www.festo.com/usa

FMCEngineering
www.fmcengineering.com

Framo Morat Inc.
www.framo-morat.com

Gil Equipamentos Industriais Ltda.
www.gil.com.br

Gleason Plastic Gears
www.gleasonplasticgears.com

H2W Technologies
www.h2wtech.com

Hallmark Industries Inc.
www.hallmarkind.com

Hidrax

www.hidrax.eu/en/

Houston Pump and Gear
www.houstonpumpandgear.com

HVH Industrial Solutions
hvhindustrial.com

IAl America, Inc.
www.intelligentactuator.com

IBT Industrial Solutions
www.ibtinc.com

IKO International Inc.
www.ikont.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Integrated Components Inc.
www.integratedcomponentsinc.com

Intellidrives, Inc
www.intellidrives.com

1SC Companies
isccompanies.com

JoVal Machine Company
www.jovalmachine.com

Juncera Automations
junceraautomations.com/

K+S Services
www.k-and-s.com

Kamar Industries
www.kamarindustries.com

KEB America, Inc.
kebblog.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Kollmorgen
www.kollmorgen.com

LYC North America Inc
lycbearings.com

Machinists Inc.
machinistsinc.com

Malloy Electric
www.MalloyWind.com

Mavilor Motors, S.a.
www.mavilor.es

Maxcess )
www.maxcessintl.com

Midwest Motion Products
www.midwestmotion.com

Motion Industries
www.motionindustries.com

MPT Drives, Inc.
www.mptdrives.com

MROSupply
www.mrosupply.com

NGT Specialty Valves
www.ngtvalves.com

Niebuhr Gears
www.niebuhr.dk

Ningbo Zhongyi Hydraulic Motor Co. Ltd.
www.zihyd.com

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OURAD

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

Optimal Part ) )
optimalpart.com/mechanical-coupling

Orbitless Drives. Inc
www.orbitless.com

Parker Hannifin SSD Drives Div.
www.parker.com/ssdusa

Performance Gear Systems, Inc.
www.performance-gear.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.pi-Usa.us

Popular Mechanical Works
www.popularmechworks.com

Portescap
WWW.portescap.com

Potomac Electric
www.potomacelectric.com/

Power Electric
www.powerelectric.com

Power Jack Motion
www.powerjackmotion.com/

Precipart
www.precipart.com

Precision Pump and Gear Works
WwWw.ppg-works.com

PST Group (Precision Screw Thread)
www.thepstgroup.com

PTD Qutlet: Power Transmission Distributors
www.ptdoutlet.com

Rex Engineering Corp.
www.rex-engineering.com

RGW Sales Canada
www.rgwsalescanada.com

Riley Gear Corporation
www.rileygedr.com

Ringball Corporation
www.ringball.com

4 O Power Transmission Engineering—[ 2019

RMR-Rotating Machine Rebuilders
www.rmrebailders.com

Rockwell Automation
www.rockwellautomation.com

Rolling Motion Industries

www.rmidrive.com

S.M. Shah & Company
hydraulicvanepump.com

Schaeffler Group USA Inc.
308 SPRINGHILL FA'I)RM ROAD BACK COVER

FORT MILL, SC 29715

Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

Schneider Electric Motion USA
motion.schneider-electric.com

Sensata Technologies
www.sensatd.com
SEPACInc
www.sepac.com
Serapid Inc.
www.serapid.us
Servometer
www.servometer.com

Sesame Motor Corp.
www.sesamemotor.com.tw

SEW-Eurodrive SEE OUR AD
1295 0LD SPARTANBURG Hwy. INSIIBIEeTEX @ S @OA i
P0.BOX 518
LYMAN, SC 29635
Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

SIPCO
WWW.Sipco-mis.com

SKF USA Inc.
www.skf.com

Southern Gear & Machine
3685 NW 106TH STREET
MIAMI, FL 33147
Phone: (305) 691-6300
Fax: (305) 696-3576
sales@southerngear.net

SEE OUR AD

www.southerngear.net
Spiroid Gearing
1601 36TH AVENUE P22

ALEXANDRIA, MN 56308
Phone: (320) 762-7132
www.spiroidgearing.com

SPN Schwaben Praezision
www.spn-hopf.de

Steinmeyer Inc.
www.steinmeyer.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE TRl
HICKSVILLE, NY 11801 -
Phone: (516) 328-3300 P1 111 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com
Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

T.E.A. Machine Components
www.teausa.net

Technico
www.technico.com

Thomson Industries Inc.
www.thomsonlinear.com

Tolomatic, Inc.
www.tolomatic.com

TVT America, Inc.
www.tvtamerica.com

Varitron Enginnering (Taiwan) Co., Ltd
WWW.C-var.com

WWW.F’CIWERTRANSMISSIDN.CCIM]i
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Venture Mfg. Co. Bearing Service Company Houston Pump and Gear
www.ventiiremfgco.com www.bearing-service.com www.houstonpumpandgear.com
VL Motion Systems Inc. Beaver Aerospace and Defense Inc. HPB Motion Control Co. Ltd.
www.vimotion.com www.beaver-online.com www.hpb-industry.com
Voith TurboInc Bevel Gears India Pvt. Ltd. I-MAK Reduktor
voith.com/usa/en/index.html bevelgearsindia.com/ www.imakreduktor.com
Wajax Bison Gear and Engineering Corp. IBT Industrial Solutions
www.wajax.com www.bisongear.com www.ibtinc.com
Warner Linear_ BK Power Systems - An Integrated Corrosion Co. Industrial Automation Co.
www.warnerlinear.com www.bkpowersystems.com www.industrialautomation.co
WEG Bonfiglioli Riduttori S.p.A. Intellidrives, Inc
www.weg.net www.bonfiglioli.com www.intellidrives.com
Wittenstein Bonfiglioli USA ISC Companies
www.wittenstein-us.com www.BonfiglioliUSA.com isccompanies.com
: Boston Gear K+S Services
YaNgtsa\ll\lll\;h?SIl‘-l‘(’)vlJaSXI mlaRl(l)%acturer Co. Ltd. www.bostongear.com www.k-and-s.com
VANTAI SHANDONG 264006 SEE OUR AD Brewer Machine & Gear Co. KB Controls
CHINA P19 www.brewertensioner.com www.kb-controls.com
Phone: +8618563806647 Buehler Motor, Inc. Kinematics Manufacturing, Inc.
info@guomaodrive.com www.buehlermotor.com www.kinematicsmfg.com
www.bonwaygroup.com Carlisle Belts S}A Timken Brand) Kraft Power Corporation
www.carlislebelts.com www.kraftpower.com
Central Gear & Machine : SEE OUR AD
ADJUSTABLE SPEED Www.cgmatianta,com nggorf( gu?urftol\‘( IR\(;?grlca
DRIVES Challenge /ll’g,;le;tTEg;’lvsmission PLC MISSISSAUGA ON L4 209
. g g CANADA
ABB Motors and Mechanical Inc. Cleveland Gear Co. Phone: (905) 629-1939 or (800) 661-6413
%HB g.xs_zgggEHAM, JR. STREET www.clevelandgear.com Fax: (905) 629-2852
Y. sales@lafertna.com
FORT SMITH, AR 72901 CNC Center e
Phone: (479) 646-4711 WWw.cnccenter.com www.lafertna.com
Fax: (479) 648-5792 CR Products btd- Leeson Electric
www.baldor.com Www.c-rproaucts.com www.leeson.com
) Custom Motors Inc. Lenze Americas
Aﬁvmggfvgw cgg;zcsmies om www.custommotorsmn.com Wi lenze.com
: ' Cutes Corporation Lovejoy, Inc. (A Timken Brand)
Afnrxnvaf g?r:lec;éarcom . cutes.com.tw www.lovejoy-inc.com
’ ‘ Dalton Bearing Service, Inc. i
Acorn Industrial Services Ltd. W, daltonb%aring.com Malloy Elelcltrlc »
www.acorn-ind.co.uk Dana Brevini USA www.MalloyWind.com
Aerotech Inc ana ZeV".“. Marshall Wolf Automation Inc.
Www.aerotech.com WW;’IV' “’V’”’-”; www.wolfautomation.com
NP Davall Gears Ltd. i i
Awuﬁz‘(jj ,I’){;s(tor;rl,)utors www.davallcom M;wﬁlymhgzrrigﬁfglgztunng Corporation
o Dover Motion i
A?A/rS/S/nc?gi;:)ggrgsineers om www.dovermotion.com Mﬂmrm'v;?f/gféss'a'
: - counli Duff Norton Australia Maxon Precision Motors
ALS/S)VJE% l('g}f;ﬁ()%’“l’""% www.duffnorton.com.au WWW.maxonmotorsa.com
’ ’ Dunkermotoren USA Inc. .
Akgears,kLLC www.dunkermotoren.com Miki Pulley US
M{WW.a g?ars.com Dynex/Rivett Inc. ' ;3&&0 6TTHHA\'clENNUE NORTH
Allied Motion www.dynexhydraulics.com OUTH, MN - 55441
www.alliedmotion.com Eagle PLC Phone: (800) 533-1731
Amacoil, Inc o s edalenlc.com Fax: (763) 546-8260
www.amacoil.com Hect ' 'gMp h Part sales@mikipulley-us.com
ectronic Machine Parts iki _
Awﬁ/tvrviz //n gglisr(ig%n Metric Corporation www.empregister.com ‘.’VW:/-'T’II"PU.”@Y us.cc?m
. : Emerson Industrial Automation - Drives & Motor Mitsubishi Electric Automation, Inc.
Andantex dUSlt\ Inc. www.emerson.com/en-us/automation-solutions us.m/tsublshlelectr ic.com/fa/en
WWW.andantex.com Essential Power Transmission Pvt. Ltd. Modicon P('),-.( y
Applied Dylr)adm(;cs ) WWW.esenpro.com www.modiconplc.com
WWW.pp fed-CYRamics.om Fairchild Industrial Products Co. Molon Motor and Coil SEE OUR AD
Area Distributors Inc. www.fairchildproducts.com 300 NORTH RIDGE AVE P26
areadist.com . :
. Festo Corporation ARLINGTON HEIGHTS, IL 60005
Asl Techn%lqgles Inc. www.festo.com/usa Phone: (847) 253-6000
www.asidrives.com Flux Drive Inc. Fax: (847) 259-0299
A%'/'JVCMO on/ www.fluxdrive.com www.molon.com
A L Di FMCEngineering MOONS' Industries
w&wzﬂgor;n altrigfltdirect om www.fmcengineering.com www.moonsindustries.com/
.I ’ Framo Morat Inc. Motion Industries
A)lf;l Mfu'/;la'xu i www.framo-morat.com www.motionindustries.com
’ f . Gayatri Gear Industries New Power Electric (USA) LLC
Bﬁ/lmml’;? g’c]tgw , Inc. www.gayatrigear.com WWW.USa-newpower.com
S Gil Equipamentos Industriais Ltda. Nordex. | oA
BDI - Bearing Distributors Inc. www.gil.com.br oraex, Inc.
www.bdiexpress.com 6l Plastic G 426 FEDERAL ROAD
Bearina Engineering G eason "aswc nears BROOKFIELD, CT 06804
earing Engineering Company www.gleasonplasticgears.com .
bearingengineering.com Phone: 203-775-4877
. GoHz Power Supply Inc Fax: 203-775-6552
Bearing Head uagers www.gohz.com sales@nordex.com
www.bearingheadquarters.com Hoffmann Technics AG www.nordex.com

www.hoffmann-tech.ch
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Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

Optimal Part ) )
optimalpart.com/mechanical-coupling

Orbitless Drives. Inc
www.orbitless.com

Performance Gear Systems, Inc.
www.performance-gear.com

Phytron, Inc.
www.phytron.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.Di-usa.us

Potomac Electric
www.potomacelectric.com/

Power Electric
www.powerelectric.com

Power inverter Inc.
www.powerinverter.org/

Precipart
www.precipart.com

Precision Pump and Gear Works
Www.ppg-works.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

René Baer AG
www.renebaerag.ch

Renold
www.renold.com

Riley Gear Corporation
www.rileygear.com

Rockwell Automation
www.rockwellautomation.com

Rolling Motion Industries
www.rmidrive.com

S.M. Shah & Company
hydraulicvanepump.com

Schneider Electric Motion USA
motion.schneider-electric.com

Serapid Inc.
www.serapid.us

SEW-Eurodrive SEE OUR AD
1295 0LD SPARTANBURG Hw Y, INSIIBI ST\ @ @@ 5
P0.BOX 518

LYMAN, SC 29635

Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

Siemens Industry, Inc.
www.usa.siemens.com/industry/us/en

SIPCO
www.sipco-mls.com

Siti Spa Riduttori
www.sitiriduttori.it

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com,

STM Riduttori SpA
www.stmspa.com

Stober Drives, Inc.
www.stober.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE TR
HICKSVILLE, NY 11801 -
Phone: (516) 328-3300 P1 1'1 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com
Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

Suzhou Asia Pacific Metal Co., Ltd.
www.szapme.com

Taiwan Precision Gear Corp.
Www.tpg-tw.com

Tampa Armature Works- TAW
www.tawinc.com

TB Wood’s
www.tbwoods.com

Team Industries
www.team-ind.com
Teco Westinghouse
www.tecowestinghouse.com
Thomson Industries Inc.
www.thomsonlinear.com
Tolomatic, Inc._
www.tolomatic.com
Transply Inc.
www.transply.com
Turner Uni-Drive
www.turnerunidrive.com

TVT America, Inc.
www.tvtamerica.com

Var-Spe Variatori Oleodinamici
WWW.varspe.com

Vision International
www.engimech.com

VL Motion Systems Inc.
www.vimotion.com

Voith TurboInc
voith.com/usa/en/index.html

Wajax
WWw.wajax.com

WEG
www.weg.net

Zero-Max
13200 SIXTH AVENUE NORTH
MINNEAPOLIS, MN 55441
Phone: (763) 546-4300
Fax: (763) 546-8260
sales@zero—max.com
WWWw.zero-max.com

BEARINGS

SEE OURAD
P9

A&P Bearings, Inc.
www.apbearingsinc.com

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

ABT Bearing
www.abtbearing.com

Accent Bearings Co. Inc.
www.accentbearing.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com

Allied International
www.alliedinter.com

American Swiss Products
Www.americanswiss.com

Ametric/ American Metric Corporation
www.ametric.com

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

ASCO Sintering Co.
www.ascosintering.com

AST Bearings
www.astbearings.com

Auburn Bearing & Manufacturing
www.auburnbearing.com

B&B Manufacturing, Inc.
www.bbman.com,
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Baart Industrial Group
www.baartgroup.com

Baker Bearing Company
www.bakerbearing.com

Barrel Service Company
www.barrelservice.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearin%Boys Ltd
www.bearingboys.co.uk
Bearing Engineering Company
bearingengineering.com
Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Bearings Limited
www.bearingslimited.com

Beijing THC Limited
www.beijingthc.com

Bishop-Wisecarver Corp.
www.bwc.com

Bison Gear and Engineering Corp.
www.bisongear.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Boca Bearing Company
www.bocabearings.com

Boston Gear
www.bostongear.com

Brewer Machine & Gear Co.
www.brewertensioner.com

(&U Americas, LLC
www.cubearing.com

C-Flex Bearing Co., Inc.
www.c-flex.com

Carlisle Belts 5)A Timken Brand)
www.carlislebelts.com

(CTYBearing
www.((TYBearing.com

Central Gear & Machine
www.cgmatlanta.com

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Challenge Power Transmission PLC
www.challengept.com

Climax Metal Products Company
climaxmetal.com

Craft Bearing Company, Inc.
www.craftbearing.com

Cross + Morse
WWW.Crossmorse.com

Daemar Inc.
www.daemar.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Del-Tron Precision Inc.
www.deltron.com

Discovery Technology International, Inc.
www.dtimotors.com

Dorris Gear Drives
www.DorrisCo.com

Drive Components LLC
www.drivecomponentslic.com

Drive Lines Technologies Ltd
www.drivelines.co.u

EDT Corp
www.edtcorp.com

Electro Static Technology
www.est-aegis.com

F.K. Bearings
www.fkrodends.com

FK Bearing Corp.
www.fk-Dearing.com
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FMCEngineering
www.fmcengineering.com

Forgital Group
www.forgital.com

Formsprag Clutch
www.formsprag.com

Frantz Mfg. Co.
www.frantz-mfg.com

Fusion Babbitting Co, Inc
www.fusionbabbitting.com

G.L Huxett
www.huyett.com

GGB Bearing Technology
www.ggbearings.com

Gil Equipamentos Industriais Ltda.
www.gil.com.br

GMN Bearing USA, Ltd.
www.gmnbt.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

Houston Pump and Gear
www.houstonpumpandgear.com

HVH Industrial Solutions
hvhindustrial.com

IBT Industrial Solutions
www.ibtinc.com

IDA Motion Inc.
www.idamotion.com

IKO International Inc.
www.ikont.com

IMO USA Corp.
WWW.imo.us

Industrial Friction Materials Ltd.
www.industrialfriction.com

Intellidrives, Inc
www.intellidrives.com

ISC Companies
isccompanies.com

Kaydon Corporation Bearings (A SKF Brand)
www.kaydonbearings.com

Kilian Manufacturing Corp.
www.kilianbearings.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

LM76 Linear Motion Bearings
www.LM76.com

LYC North America Inc
lycbearings.com

Machine Guard & Cover Co.
machineguard.com

Machinists Inc.
machinistsinc.com

Maguire Technologies
www.maguiretech.com

Malloy Electric
www.MalloyWind.com

Martin Sprocket & Gear
www.martinsprocket.com

Metric & Multistandard Components Corp
www.metricmec.com

Micronor Inc.
WWW.micronor.com

Mineral Circles Bearings
www.mcb.ae

MMB Bearinbg Co. Inc.
www.mmbbearings.net

Modern Linear Inc.
www.modernlinear.com

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

MT Tool & Manufacturing
www.mttoolinc.com

Nachi America Inc.
www.nachiamerica.com

Custom Bearing
Manufacturing

&
‘%eﬁ

-

Napoleon Engineering Services

Napoleon Engineering Services GEELDIRDD
1601 JOHNSON STREET P16,4
OLEAN, NY 14760
Phone: 716-372-6532
Fax: 716-372-1448
sales@nesbearings.com
www.nesbearings.com

National Bearings Company
www.nationalbearings.com

Netshape Technologies, Inc.
www.netshapetech.com

Nordex, Inc.
426 FEDERAL ROAD P30
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

WWW.NSKAMERICAS.COM

NSK Corporation
4200 GOSS ROAD P43
ANN ARBOR, MICHIGAN 48105
Phone: (888) 446-5675

info@nsk-corp.com
www.nskamericas.com

Ondrives Ltd
www.ondrives.com

Ondrives US Corp.
www.ondrivesus.com/

Onvio LLC
www.onviollc.com

P.T. International Corp. (PTI)
www.ptintl.com

Pacamor Kubar Bearings (pkb)
WWW.pacamor.com

Pacific Industries
www.pacificindustries.com

PEER Bearing Company
peerbearing.com

PIC Design
www.pic-design.com
Pinpoint Laser Systems

pinpointlaser.com

Pioneer Motor Bearing Co.
www.pioneer1.com/

PowerDrive LLC
www.powerdrive.com
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PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Pulley Manufacturers International Inc.
www.pulleys.com

QA1
www.qal.net/industrial

Quality Bearings & Components
250 DUFFY AVENUE P15
HICKSVILLE, NY 11801
Phone: (516) 616-0436
Fax: (516) 616-0443
gbcsupport@gbcbearings.com
www.qbcbearings.com

RBI Bearing Inc.
1055 STEVENSON COURT, SUITE 102W P5
ROSELLEIL 60172

PHONE: (800) 708-2128
Fax: (630) 295-5490
info@rbibearing.com
www.rbibearing.com

Regal Power Transmission Solutions
www.regalpts.com

René Baer AG
www.renebaerag.ch

Renishaw Inc
www.renishaw.com

Rexnord
www.rexnord.com

RGW Sales Canada
www.rgwsalescanada.com

Ringball Corporation
www.ringball.com

Ritbearing Corp.
www.ritbearing.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Rockwell Automation
www.rockwellautomation.com

Rubenaa.s.
www.rubena.cz

Schaeffler Group USA Inc.
308 SPRINGHILL FARM ROAD
FORT MILL, SC 29715
Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

SixthElementAustralia P/L
sixthelementaustralia.com

SKF USA Inc.
www.skf.com

Specialty Ring Products
www.specialtyring.com

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

SEE OUR AD
BACK COVER

HICKSVILLE, NY 11801
Phone: (516) 328-3300
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Supreme Gear Co.
WWW.supremegear.com

T.E.A. Machine Components
www.teausa.net

TB Wood’s
www.tbwoods.com

Thomson Industries Inc.
www.thomsonlinear.com

Thyssenkrupp Rothe Erde USA Inc.
www.thyssenkrupp-rotheerde.com/

Top Machinery & Equipment (Zhengzhou) Ltd
www.top-rol.com
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Torque Transmission
www.torquetrans.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.transply.com

Trojon Gear Inc.
www.trojon-gear.com

TSS Rotterdam B.V.
www.tssr.nl

Tsubaki of Canada Limited
www.tsubaki.ca

United Gear Works
unitedgearworks.com

Vision Quality Components, Inc
www.visionqci.com

VL Motion Systems Inc.
www.vimotion.com

W.M. Berg
www.wimberg.com

Wajax
www.wajax.com

WD Bearing America
1490 W. BERNARD DR., SUITE B
ADDISON, IL 60101-4337
Phone: (888) 334-3777
Fax: (630) 613-9917
America@wd-bearing.com
www.wd-bearings.com

WIB Grou|
www.wjbgroup.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

Xuzhou Wanda Slewing Bearing Co., Ltd.
www.slew-bearing.com/

Yogi Bearings
www.yogibearings.com

York Industries
www.york-ind.com

BELTING & BELT DRIVES

1

]

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

ABL Products Incorporated
www.ablproducts.com

ABT Bearing
www.abtbearing.com

Accent Bearings Co. Inc.
www.accentbearing.com

Ace World Companies
www.aceworldcompanies.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com

Agro Engineers
www.agroengineers.com

Akron Gear and Engineering
www.akrongear.com

Amacoil, Inc.
www.amacoil.com

American Gear & Engineering
www.americangear.net

American Gear, Inc.
www.americangearinc.com

Ametric/ American Metric Corporation
www.ametric.com

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Asahi Intecc USA, Inc.
www.asahi-inteccusa.com

Ascent Precision Gear Corporation
www.ascentgear.com

Ashutosh Power TransBelts Limited
www.aptbelts.com

ATO Inc
www.ato.com/

Avion Technologies Inc.
www.avion-tech.com

B&B Manufacturing, Inc.
www.bbman.com,

Baart Industrial Group
www.baartgroup.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDH Inc.
www.bdhbelts.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Beijing THC Limited
www.beijingthc.com

Bervina Ltd,
www.bervina.com

Bishop-Wisecarver Corp.
www.bwc.com

BK Power Systems - An Integrated Corrosion Co.

www.bkpowersystems.com
Boca Bearing Company

www.bocabearings.com
Bowman Hollis Mf

www.bowmanhollis.com

BRECOflex €0., L.L.C.
www.brecoflex.com

Brewer Machine & Gear Co.
www.brewertensioner.com

Butler Gear
www.butlergear.com

Canto Engineering Company
www.cantoengineering.com

Capstan Atlantic
www.capstanatlantic.com

Carlisle Belts S}A Timken Brand)
www.carlislebelts.com

Carnes-Miller Gear Co., Inc.
Www.cmgear.com

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Challenge Power Transmission PLC
www.challengept.com

Chemi-Flex LLC
www.chemiflex.com

Cincinnati Gearing Systems
www.cincinnatigearingsystems.com

Clarke Engineering Inc. (Clarke Gear Co.)
clarkegear.com

CominTec
www.comintec.com

Commercial Gear & Sprocket Co. Inc.
www.commercialgear.com

Comtec Mfg., Inc.
www.comtecmfg.com

ConeDrive
www.conedrive.com

ContiTech North America
www.contitech.us

Cross + Morse
WWW.crossmorse.com

CR Products Ltd.
WWW.C-rproducts.com
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Custom Machine & Tool Co. Inc.
www.cmtco.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Darbar Belting o
www.darbarbelting.co.in

Davall Gears Ltd.
www.davall.com

Dee Bee Enterprise
www.deebee-enterprise.com

Del-Tron Precision Inc.
www.deltron.com

Delta Gear Corp.
www.delta-gear.com

Desch Canada Ltd.
www.desch.de

Dimatic Die & Tool Co.
www.dimatic.com

Distag QCS
www.distag.com

Dorris Gear Drives
www.DorrisCo.com

Drive Components LLC
www.drivecomponentsllc.com

Dura-Belt
www.durabelt.com

Dymco, Co
www.steelbelt.jp/index.php

Electro Steel Engineering Company
www.fenner.in

Elliott Manufacturing
www.elliottmfg.com

Ensinger Precision Components
www.plastockonline.com

Excel Gear, Inc.
www.excelgear.com

First Gear Engineering & Technology
www.first-gear.com

Flux Drive Inc.
www.fluxdrive.com

Forest City Gear Co.
11715 MAIN STREET

ROSCOE, IL 61073

Phone: (815) 623-2168

Fax: (815) 623-6620
www.forestcitygear.com

Framo Morat Inc.
www.framo-morat.com

Gates Corporation
www.gates.com

Gayatri Gear Industries
www.gayatrigear.com

Gear Design & Service Pty. Ltd.
www.geardesign.com.au

Gear Motions, Inc.
www.gearmotions.com

George Lane & Sons Ltd
www.georgelane.co.uk

Gil Equipamentos Industriais Ltda.
www.gil.com.br

Gleason Plastic Gears
www.gleasonplasticgears.com

GoHz Power Supply Inc
www.gohz.com

Hangzhou Ocean Industry Co., Ltd.
www.hzoic.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

Hayes Manufacturing Inc.
hayescouplings.com

HVH Industrial Solutions
hvhindustrial.com

I-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com
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Industrial Jig & Fixture
www.industrialjigandfixture.com

Industrial Pulley & Machine Co, Inc.
www.industrialpulley.com

Intech Corporation
www.intechpower.com

Involute Powergear Pvt. Ltd.
www.involutetools.com

ISC Companies
isccompanies.com

Jason Industrial Inc.
www.jasonindustrial.com

Kamar Industries
www.kamarindustries.com

Kapsyn Manufacturing Company
www.kapsyn.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Leeson Electric
www.leeson.com

Lovejoy, Inc. (A Timken Brand)
www./ovejoy—inc.com

Machine Guard & Cover Co.
machineguard.com

Machinists Inc.
machinistsinc.com

Malloy Electric
www.MalloyWind.com

Martin Sprocket & Gear
www.martinsprocket.com

MasterDrive, Inc.
www.masterdrives.com

Maurey Manufacturing Corporation
www.maurey.biz

MES INC
www.mesinc.net

MFG Components Oy
www.mig.fi

Midwest Brake
www.midwestbrake.com

Miki Pulley US
13200 6TH AVENUE NORTH
PLYMOUTH, MN 55441
Phone: (800) 533-1731
Fax: (763) 546-8260
sales@mikipulley-us.com
www.mikipulley-us.com

Ming Chang Traffic Parts Mfg.
www.mccchain.com.tw

Motion Industries
www.motionindustries.com

MPT Drives, Inc.
www.mptdrives.com

MT Tool & Manufacturing
www.mttoolinc.com

Muratech Engineering Company
WWW.muracopower.co.in

Nav Auxichem Pvt. Ltd
www.perfectbelting.com

Neelkanth Beltings
www.neelkanthbeltings.com

Netshape Technologies, Inc.
www.netshapetech.com

New England Belting Company
www.newenglandbelting.com

Ningbo Fulong Synchronous Belt Co. Ltd.

SEE OUR AD

www.cnfulo.com
Nordex, Inc.
426 FEDERAL ROAD P30

BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

Ondrives US Corp.
www.ondrivesus.com/

Ontario Gear and Spline
www.ontariogearandspline.com

Onvio LLC
www.onviollc.com

P.T. International Corp. (PTI)
www.ptintl.com

Perry Technology Corporation
www.perrygear.com

PICDesign
www.pic-design.com

Pix Transmissions Limited
www.pixtrans.com

Plastock - Putnam Precision Molding, Inc.
www.plastockonline.com

Popular Mechanical Works
www.popularmechworks.com

PowerDrive LLC
www.powerdrive.com

Premier Udyog
www.premierudyog.org

PTD Qutlet: Power Transmission Distributors
www.ptdoutlet.com

Pulley Manufacturers International Inc.
www.pulleys.com

Regal Power Transmission Solutions
www.regalpts.com

René Baer AG
www.renebaerag.ch

Rexnord
www.rexnord.com

RGW Sales Canada
www.rgwsalescanada.com

Ringball Corporation
wivw.ringball.com

Rockwell Automation
www.rockwellautomation.com

Roto-tech Technologies
www.roto-tech.in

RTC
www.rtc.net.br

Rubena a.s.
www.rubena.cz

Rush Gears Inc.
www.rushgears.com

Schafer Industries
www.schafergear.com

Shanghai Shine Transmission Machinery Co. Ltd.
www.syptworld.com

SKF USA Inc.
www.skf.com

Southern Gear & Machine
3685 NW 106TH STREET
MIAMI, FL 33147
Phone: (305) 691-6300
Fax: (305) 696-3576
sales@southerngear.net
www.southerngear.net

SEE OURAD

Special Ingranaggi
www.specialingranaggi.com/en/

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com

Stock Drive Products/Sterling Instrument (SDP/SI)
LA
Phone: (516) 328-3300 P1 1'1 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Supreme Gear Co.
WWW.supremegear.com
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T.E.A. Machine Components
www.teausa.net

Tampa Armature Works- TAW
www.tawinc.com

TB Wood’s
www.tbwoods.com

Team Industries
www.team-ind.com

Thermoid
www.thermoid.com

Tirex Transmission
www.tirextransmission.com

Tolomatic, Inc.
www.tolomatic.com

Top Machinery & Equipment (Zhengzhou) Ltd
www.top-rol.com

Torque Transmission
www.torquetrans.com

Transply Inc.
www.transply.com

Trojon Gear Inc.
www.trojon-gear.com

TSS Rotterdam B.V.
www.tssr.nl

Tsubaki of Canada Limited
www.tsubaki.ca

TVT America, Inc.
www.tvtamerica.com

U.S. Tsubaki
301 E. MARQUARDT DR.
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

FRONT COVER, P17

Vision International
www.engimech.com

Vision Quality Components, Inc
www.visionqci.com

VL Motion Systems Inc.
www.vimotion.com

Voith Turbo Inc
voith.com/usa/en/index.html

Volta Belting
voltabelting.com
W.M. Berg
www.wmberg.com
Wajax
Www.wajax.com
WJB Grou

WWW.Wjbgroup.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

Yogi Bearings
www.yogibearings.com

York Industries
www.york-ind.com

Zeon Belts Pvt. Ltd.
www.zeonbelts.com

BRAKES

Affiliated Distributors
www.adhg.com

Andantex USA Inc.
www.andantex.com

Applied Dynamics
www.applied-dynamics.com

Applied Power Solutions
apscorp.com

Area Distributors Inc.
areadist.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com
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Beaver Aerospace and Defense Inc.
www.beaver-online.com

Bison Gear and Engineering Corp.
www.bisongear.com

ComlInTec
www.comintec.com

Coremo OcmeaS.r.l.
www.coremo.ocmea.it

Cryotron Magnadrives
www.cmdindia.com

Currie Enterprises
www.currieenterprises.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Dellner Brakes AB
www.dellner-brakes.com

Desch Canada Ltd.
www.desch.de

Dings Company
www.dingsbrakes.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Dunkermotoren USA Inc.
www.dunkermotoren.com

EIDE Industrial Clutches and Brakes
www.eide.net/

Emco Dynatorq Pvt. Ltd.
www.emco-dynatorq.in

Force Control
www.forcecontrol.com

Hoffmann Technics AG
www.hoffmann-tech.ch

I-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Industrial Friction Materials Ltd.
www.industrialfriction.com

Inertia Dynamics, Inc.
www.idicb.com

ISC Companies
isccompanies.com

Johnson Industries Ltd.
www.brakes.ca

JVL Industri Elektronik A/S
www.jvl.dk

KEB America, Inc.
kebblog.com

Klam America
www.electricbrakesystems.com

Kraft Power Corporation
www.kraftpower.com

KTR Corporation
www.ktr.com/us

Lafert North America
5620 KENNEDY ROAD P25
MISSISSAUGA ON  L4Z 2A9
CANADA

Phone: (905) 629-1939 or (800) 661-6413
Fax: (905) 629-2852
sales@lafertna.com
www.lafertna.com

Logan Clutch Cor
www.loganclutch.com

Mach Il Clutch Inc.
www.machiii.com

Magnetic Technolohgies Ltd
www.magnetictech.com

Magtrol, Inc.
www.magtrol.com

Marshall Wolf Automation Inc.
www.wolfautomation.com

Matrix International
www.matrix-international.com

Mayr Corporation
www.mayr.com

MESINC
www.mesinc.net

MICO, Incorporated
www.mico.com

Midwest Brake
www.midwestbrake.com

Midwest Motion Products
www.midwestmotion.com

Miki Pulley US
13200 6TH AVENUE NORTH
PLYMOUTH, MN 55441
Phone: (800) 533-1731
Fax: (763) 546-8260
sales@mikipulley-us.com
www.mikipulley-us.com

SEE OUR AD

Motion Industries
www.motionindustries.com

MPT Drives, Inc.
www.mptdrives.com

New Torque, Inc.
newtorque.com

Ningbo Zhongyi Hydraulic Motor Co. Ltd.
www.zihyd.com

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OUR AD

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

Onvio LLC
www.onviollc.com

Orttech
www.orttech.com

Palmer Johnson Power Systems
www.pjpower.com

Pethe Engineering Private Limited
www.pethe.in

PICDesign
www.pic-design.com

Precipart
www.precipart.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Rexnord
www.rexnord.com

Ringspann Corporation
Www.ringspanncorp.com

Rockwell Automation
www.rockwellautomation.com

SEPACInc
www.sepac.com

SIPCO
www.sipco-mls.com

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com

Stearns
www.stearnsbrakes.com

Stephenson Gobin Transmissions
www.sgtransmission.com

Stock Drive Products/Sterling Instrument (SDP/SI)
250 DUFFY AVENUE
HICKSVILLE, NY 11801 5|§E1°%R’§IDS
Phone: (516) 328-3300 7
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com
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Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

TB Wood’s
www.tbwoods.com

Team Industries
www.team-ind.com

Thomson Industries Inc.
www.thomsonlinear.com

Tolomatic, Inc._
www.tolomatic.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.transply.com

Turbo Couglings Co. Ltd.
www.turbokaplin.com.tr

TVT America, Inc.
www.tvtamerica.com

Twiflex Limited
www.twiflex.com

VL Motion Systems Inc.
www.vimotion.com

Vortex Engineering Works
www.vortex-clutch.com

W.M. Berg
www.wmberg.com

Wajax
wWww.wajax.com

WPT Power Corporation
WWW.Wptpower.com

CHAIN & CHAIN DRIVES

ABL Products Incorporated
www.ablproducts.com

ABT Bearing
www.abtbearing.com

Accent Bearings Co. Inc.
www.accentbearing.com

Accurate Gear and Machine, Inc.
accurategear.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com

Agro Engineers
www.dgroengineers.com

Akron Gear and Engineering
www.akrongear.com

Ametric/ American Metric Corporation
www.ametric.com

Area Distributors Inc.
areadist.com

Ascent Precision Gear Corporation
www.ascentgear.com

B&B Manufacturing, Inc.
www.bbman.com,

B & R Machine and Gear Corp.
4809 U.5. HWY. 45

P32
SHARON, TN 38255

Phone: (731) 456-2636 or (800) 238-0651
Fax: (731) 456-3073
inquiry@brgear.com
www.brgear.com

Baart Industrial Group
www.baartgroup.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com
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Bearing Service Company
www.bearing-service.com

Bearings Limited
www.bearingslimited.com

Beijing THC Limited
www.beijingthc.com

Bishop-Wisecarver Corp.
www.bwc.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Bowman Hollis Mf
www.bowmanhollis.com

Brewer Machine & Gear Co.
www.brewertensioner.com

(-B Gear & Machine, Inc.
www.cbgear.com

Central Gear & Machine
www.cgmatlanta.com

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Challenge Power Transmission PLC
www.challengept.com

Cloyes Gear & Products Inc.
www.cloyes.com

Cogmatic
www.cogmatic.com

Commercial Gear & Sprocket Co. Inc.
www.commercialgear.com

Cross + Morse
WWW.Crossmorse.com

Daido Corporation of America
www.daidocorp.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Darbar Belting
www.darbarbelting.co.in

Davall Gears Ltd.
www.davall.com

Desch Canada Ltd.
www.desch.de

Diamond Chain Company
www.diamondchain.com

Distag QCS
www.distag.com

Electro Steel Engineering Company
www.fenner.in

Elliott Manufacturing
www.elliottmfg.com

Ensinger Precision Components
www.plastockonline.com

First Gear Engineering & Technology
www.first-gear.com

Framo Morat Inc.
www.framo-morat.com

Gates Corporation
www.gates.com

Gayatri Gear Industries
www.gayatrigear.com

Gear Master Inc.
www.gearmaster.us

Hangzhou Ocean Industry Co., Ltd.
www.hzoic.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

HVH Industrial Solutions
hvhindustrial.com

IBT Industrial Solutions
www.ibtinc.com

ISC Companies
isccompanies.com

Kamar Industries
www.kamarindustries.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Lovejoy, Inc. (A Timken Brand)
www.fovejoy-inc.com

Machine Guard & Cover Co.
machineguard.com

Machinists Inc.
machinistsinc.com

Maguire Technologies
www.maguiretech.com

Malloy Electric
www.MalloyWind.com
Martin Sprocket & Gear
www.martinsprocket.com
Melfast
www.melfast.com

Metric & Multistandard Components Corp
www.metricmcc.com

MFG Components Oy
www.mfg.f

Ming Chang Traffic Parts Mfq.
www.mccchain.com.tw

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

MT Tool & Manufacturing
www.mttoolinc.com

Muratech Engineering Company
WWW.muracopower.co.in

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OURAD

Nu-Teck Couglings Pvt. Ltd
www.nuteckcouplings.com

Orbitless Drives. Inc
www.orbitless.com

P.T. International Corp. (PTI)
www.ptintl.com

Pacific Industries
www.pacificindustries.com

PEER Chain
www.peerchain.com

Performance Gear Systems, Inc.
www.performance-gear.com

PICDesign
www.pic-design.com

Pix Transmissions Limited
www.pixtrans.com

Plastock - Putnam Precision Molding, Inc.
www.plastockonline.com

PowerDrive LLC
www.powerdrive.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Pulley Manufacturers International Inc.
www.pulleys.com

RBI Bearing Inc.
1055 STEVENSON COURT, SUITE 102W
ROSELLEIL 60172
PHONE: (800) 708-2128
Fax: (630) 295-5490
info@rbibearing.com
www.rbibearing.com

SEE OUR AD
P5

Regal Power Transmission Solutions
www.regalpts.com

René Baer AG
www.renebaerag.ch
Renold Jeffrey
www.renoldjeffrey.com
Rexnord
www.rexnord.com
Ringball Corporation
wivw.ringball.com

Rockwell Automation
www.rockwellautomation.com
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Roto-tech Technologies
www.roto-tech.in

RTC
www.rtc.net.br

Serapid Inc.
www.serapid.us

Silcoms Ltd o
www.silcoms.com/conveyor-chain-division/

SKF USA Inc.
www.skf.com

Snow Nabstedt Power Transmissions Inc
www.snpt.biz

Special Ingranaggi
www.spécialingranaggi.com/en/

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

ST Gear & Machine LLC
www.stgearandmachine.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE TR
HICKSVILLE, NY 11801 -
Phone: (516) 328-3300 P1 1 '1 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com

Team Industries
www.team-ind.com

Torque Transmission
www.torquetrans.com

Transply Inc.
www.{ransply.com

Trojon Gear Inc.
wWww.trojon-gear.com

Tsubaki of Canada Limited
www.tsubaki.ca

TVT America, Inc.
www.tvtamerica.com

U.S. Tsubaki
301 E. MARQUARDT DR.
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

FRONT COVER, P17

VL Motion Systems Inc.
www.vimotion.com

Wajax
www.wajax.com

WJB Grou

WWW.wjbgroup.com
WMH Transmissions Ltd
www.wmh-trans.co.uk

Yogi Bearings
www.yogibearings.com

York Industries
www.york-ind.com

CLUTCHES

Accent Bearings Co. Inc.
www.accentbearing.com

Affiliated Distributors
www.adhgq.com

AISCO Industrial Couplings
www.aiscoinc.com

Andantex USA Inc.
www.andantex.com

Applied Power Solutions
apscorp.com

Area Distributors Inc.
areadist.com

Ascent Precision Gear Corporation
www.ascentgear.com

ATO Inc
www.ato.com/

Bearin%Boys Ltd
www.bearingboys.co.uk
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Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearing Service Company
www.bedring-service.com

Bibby Turboflex
www.bibbyturboflex.com/

BK Power Systems - An Integrated Corrosion Co.

www.bkpowersystems.com

Boston Gear
www.bostongear.com

CabatInc,
www.cabatinc.com

CENTA Power Transmission
www.centa.info

ComlnTec
www.comintec.com

Commercial Gear & Sprocket Co. Inc.
www.commercialgear.com

Coremo OcmeaS.rl.
www.coremo.ocmea.it

Cross + Morse
WWW.crossmorse.com

Cryotron Magnadrives
www.cmdindia.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Davall Gears Ltd.
www.davall.com

Dendoff Springs
www.Dendoff.com

Desch Canada Ltd.
www.desch.de

DieQua Corp.
180 COVINGTON DRIVE
BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Drive Lines Technologies Ltd
www.drivelines.co.u

SEE OUR AD
P14,30

Dynatect Manufacturing Inc. (fka A & A Mfg.)

www.dynatect.com

EIDE Industrial Clutches and Brakes
www.eide.net/

Emco Dynatorq Pvt. Ltd.
www.emco-dynatorg.in

Flux Drive Inc.
www.fluxdrive.com

Force Control
www.forcecontrol.com

Formsprag Clutch
www.formsprag.com

Ghatge Patil Industries
WwWw.gpi.co.in

GMN Bearing USA, Ltd.
www.gmnbt.com

Howdon Power Transmission Limited
www.howdon.com

Huco Dynatork
www.huco.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Industrial Friction Materials Ltd.
www.industrialfriction.com

Inertia Dynamics, Inc.
www.idicb.com

ISC Companies
isccompanies.com

J.W. Winco Inc.
www.jwwinco.com

jbj Techniques Limited
www.jbj.co.uk

KBK Antriebstechnik Gmbh
www.kbk-antriebstechnik.de

KEB America, Inc.
kebblog.com

Kraft Power Corporation
www.kraftpower.com

KTR Corporation
www.ktr.com/us

Logan Clutch Cor,
www.loganclutch.com

Mach Il Clutch Inc.
www.machiii.com

Machinists Inc.
machinistsinc.com

Magnetic Technologies Ltd
www.magnetictech.com

Magtrol, Inc.
www.magtrol.com

Malloy Electric
www.MalloyWind.com

Marine Specialties, Inc. .
www.marinespecialties-inc.com

Marshall Wolf Automation Inc.
www.wolfautomation.com

Matrix International
www.matrix-international.com

Mayr Corporation
www.mayr.com

Means Industries, Inc.
www.meansindustries.com

MES INC
www.mesinc.net

Midwest Brake
www.midwestbrake.com

Miki Pulley US
13200 6TH AVENUE NORTH P28

PLYMOUTH, MN 55441

Phone: (800) 533-1731

Fax: (763) 546-8260
sales@mikipulley-us.com
www.mikipulley-us.com

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

Mubea o
www.mubea-discsprings.com

New Torque, Inc.
newtorque.com

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OURAD

North American Clutch & Driveline
www.naclutch.com

Novotec Argentina SRL
www.novotecargentina.com

Ondrives US Corp.
www.ondrivesus.com/

Orttech
www.orttech.com

Palmer Johnson Power Systems
www.pjpower.com

Pethe Engineering Private Limited
www.pethe.in

PICDesign
www.pic-design.com

Precipart
www.precipart.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com
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R+W America
254 TUBEWAY DRIVE
CAROL STREAM, IL 60188
Phone: (630) 521-9911
Fax: (630) 521-0366
info@rw-america.com
WWW.rw-america.com

René Baer AG
www.renebaerag.ch

Renold
www.renold.com

Rexnord
www.rexnord.com

Ringfeder Power Transmission USA Corp.
wiww.ringfeder.com

Ringspann Corporation
wiww.ringspanncorp.com

Rockwell Automation
www.rockwellautomation.com

Rolling Motion Industries
www.rmidrive.com

RTC
www.rtc.net.br

SBT Gearing Solutions
sbt-gears.co.uk/

SEPACInc
WWW.sepac.com

Snow Nabstedt Power Transmissions Inc
www.snpt.biz

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com

SSS Clutch Company
www.sssclutch.com

Stearns
www.stearnsbrakes.com

Stephenson Gobin Transmissions
www.sgtransmission.com

Stieber Clutch
www.stieberclutch.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

SEE OURAD
P7

HICKSVILLE, NY 11801
Phone: (516) 328-3300
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Supreme Gear Co.
WWW.supremegear.com

T.E.A. Machine Components
www.teausa.net

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

TB Wood’s
www.tbwoods.com

Team Industries
www.team-ind.com

Thomson Industries Inc.
www.thomsonlinear.com

Tolomatic, Inc.
www.tolomatic.com

Transply Inc.
www.{ransply.com

TVT America, Inc.
www.tvtamerica.com

Twiflex Limited
www.twiflex.com

VL Motion Systems Inc.
www.vimotion.com

Vortex Engineering Works
www.vortex-clutch.com

W.M. Berg
www.wmberg.com

Wajax
www.wajax.com
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WPT Power Corporation
www.wptpower.com

CONTROLS

ABB Motors and Mechanical Inc.

5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400

FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

Ace World Companies
www.aceworldcompanies.com

ACS Motion Control
www.acsmotioncontrol.com

Advanced Control Systems Corporation
www.acsmotion.com

Aerotech Inc.
www.aerotech.com

Affiliated Distributors
www.adhg.com

Allied International
www.alliedinter.com

Allied Motion
www.alliedmotion.com

American Rotary Phase Converters
www.americanrotary.com

Anaheim Automation, Inc.
www.anaheimautomation.com

Applied Dynamics
www.applied-dynamics.com

Applied Power Solutions
apscorp.com

Area Distributors Inc.
areadist.com

ATO Inc
www.ato.com/

Automation Direct
www.automationdirect.com

Axusrl.
www.axu.it

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering-.com

Bearing Headquarters
www.bearingheadquarters.com

Bearing Service Company
www.bearing-service.com

Binsfeld Engineering Inc.
www.binsfeld.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Bodine Electric Company
www.bodine-electric.com

Bonfiglioli Riduttori S.p.A.
www.bonfiglioli.com

Bonfiglioli USA
www.BonfiglioliUSA.com

Boston Gear
www.bostongear.com

CNC Center
WWw.cnccenter.com

Control Switches International Inc
www.controlswitches.com

Cutes Corporation
www.cutes.com.tw

Dalton Bearing Service, Inc.
www.daltonbearing.com

Dellner Brakes AB
www.dellner-brakes.com

DieQua Corp.
180 COVINGTON DRIVE P14,30

BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Dover Motion
www.dovermotion.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Dunkermotoren USA Inc.
www.dunkermotoren.com

Dynamic Structures and Materials, Llc
www.dynamic-structures.com

Eagle PLC
www.eagleplc.com

Electronic Machine Parts
www.empregister.com

Emerson Industrial Automation - Drives & Motor
www.emerson.com/en-us/automation-solutions
EquipNet
WWw.equipnet.com

Festo Corporation
www.festo.com/usa

Flux Drive Inc.
www.fluxdrive.com

Force Control
www.forcecontrol.com

FSI Technologies Inc.
www.fsinet.com

GoHz Power Supply Inc
www.gohz.com

Hallmark Industries Inc.
www.hallmarkind.com

Hansen Corporation
www.hansen-motor.com

Heidenhain Corporation
www.heidenhain.com

Hoffmann Technics AG
www.hoffmann-tech.ch

HPB Motion Control Co. Ltd.
www.hpb-industry.com

|-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Automation Co.
www.industrialautomation.co

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Inertia Dynamics, Inc.
www.idicb.com

Intellidrives, Inc
www.intellidrives.com

ISC Companies
isccompanies.com

Johnson Industries Ltd.
www.brakes.ca

JVL Industri Elektronik A/S
www.jvl.dk

K+S Services
www.k-and-s.com

KB Controls
www.kb-controls.com

KEB America, Inc.
kebblog.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Kollmorgen
www.kollmorgen.com

Leeson Electric
www.leeson.com

Lenze Americas
www.lenze.com

Logan Clutch Cor,
www.loganclutch.com
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Magtrol, Inc.
www.magtrol.com

Malloy Electric
www.MalloyWind.com

Marshall Wolf Automation Inc.
www.wolfautomation.com

Mavilor Motors, S.a.
www.mavilor.es

Maxcess )
www.maxcessintl.com

Maxon Precision Motors
www.maxonmotorusa.com

MICO, Incorporated
www.mico.com

Micronor Inc.
www.micronor.com

Midwest Motion Products
www.midwestmotion.com

Mitsubishi Electric Automation, Inc.
us.mitsubishielectric.com/fa/en

Modicon PLC
www.modiconplc.com

Molon Motor and Coil
300 NORTH RIDGE AVE. P26

ARLINGTON HEIGHTS, IL 60005
Phone: (847) 253-6000
Fax: (847) 259-0299
www.molon.com

MOONS’ Industries
www.moonsindustries.com/

Motion Industries
www.motionindustries.com

MPT Drives, Inc.
www.mptdrives.com

MRO Electric and Supply
www.mroelectric.com/

MROSupply
www.mrosupply.com

New Power Electric (USA) LLC
WWW.USa-newpower.com

New Torque, Inc.
newtorque.com

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargenting.com

Onvio LLC
www.onviollc.com

Ormec
WWW.0rmec.com

Parker Hannifin SSD Drives Div.
www.parker.com/ssdusa

Phytron, Inc.
www.phytron.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.pi-usa.us

Potomac Electric
www.potomacelectric.com/

Power Electric
www.powerelectric.com

Power inverter Inc.
www.powerinverter.org/

Power Jack Motion
www.powerjackmotion.com/

Precipart
www.precipart.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Rae DC Products Group
www.raemotors.com

Regent Controls, Inc
www.regentcontrols.com

Rockwell Automation
www.rockwellautomation.com

Rocky Mountain Technologies
www.rockymountaintechnologies.com
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Sensata Technologies
www.sensata.com

Sesame Motor Corp.
www.sesamemotor.com.tw

SEW-Eurodrive SEE OUR AD
1295 0LD SPARTANBURG Hw Y, INSIBI ST\ @@ 5
P0.BOX 518
LYMAN, SC 29635
Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

Siemens Industry, Inc.
www.usa.siemens.com/industry/us/en

SIPCO
www.sipco-mls.com

Siti Spa Riduttori
www.sitiriduttori.it

SKF USA Inc.
www.skf.com

Source Engineering Inc.
www.sei-automation.com

SPX Cooling Technologies, Inc.
www.spxcooling.com

Stearns
www.stearnsbrakes.com

STM Riduttori SpA
www.stmspa.com

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

Tampa Armature Works- TAW
www.tawinc.com

Tapeswitch Corporation
www.tapeswitch.com

Team Industries
www.team-ind.com

Teco Westinghouse
www.tecowestinghouse.com

TelcoMotion
www.telcointercon.com

Thomson Industries Inc.
www.thomsonlinear.com

Tolomatic, Inc.
www.tolomatic.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.transply.com

TVT America, Inc.
www.tvtamerica.com

Twiflex Limited
www.twiflex.com

U.S. Tsubaki
301 E. MARQUARDT DR.
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

SEE OUR AD

FRONT COVER, P17

Varitron Enginnering (Taiwan) Co., Ltd
WWW.C-var.com

VL Motion Systems Inc.
www.vimotion.com

Voltage Converter Company
www.voltconverter.com/

W.M. Berg
www.wmberg.com

Wajax
WWw.wajax.com

WEG
www.weg.net

WorldWide Electric Corporation
www.worldwideelectric.net

Yaskawa America, Inc.
www.yaskawa.com

COUPLINGS & U-JOINTS

Accent Bearings Co. Inc.
www.accentbearing.com

Accurate Gear and Machine, Inc.
accurategear.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhgq.com

AGI Automation Components
www.dgi-automation.com

Agro Engineers
www.dgroengineers.com

AISCO Industrial Couplings
www.aiscoinc.com

Ameridrives
www.ameridrives.com

Ametric/ American Metric Corporation
www.ametric.com

AmTech International
www.amtechinternational.com

Applied Dynamics
www.applied-dynamics.com

Applied Power Solutions
apscorp.com

Area Distributors Inc.
areadist.com

Artec Machine Systems
www.artec-machine.com

Ascent Precision Gear Corporation
www.ascentgear.com

Atlanta Gear Works
www.atlantagear.com

Axus.rl.
WWW.axu.it

B & R Machine and Gear Corp.
4809 U.S. HWY. 45

P32
SHARON, TN 38255

Phone: (731) 456-2636 or (800) 238-0651
Fax: (731) 456-3073
inquiry@brgear.com
www.brgear.com

Baart Industrial Group
www.baartgroup.com

Baker Bearing Company
www.bakerbearing.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Beijing THC Limited
www.beijingthc.com

Belden Universal
www.beldenuniversal.com

BellowsTech, LLC
www.bellowstech.com

Bervina Ltd.
www.bervina.com

Bevel Gears India Pvt, Ltd.
bevelgearsindia.com/

Bibby Turboflex
www.bibbyturboflex.com/

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Boneng Transmission USA LLC
www.boneng.com/English

Boston Gear
www.bostongear.com
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BRECOflex €0., L.L.C.
www.brecoflex.com

BSF, Inc.
www.bsfinc.net

(-B Gear & Machine, Inc.
www.cbgear.com

C-Flex Bearing Co., Inc.
www.c-flex.com

CabatInc,
www.cabatinc.com

Canto Engineering Company
www.cantoengineering.com

CCTY Bearin
www.((TYBearing.com

CENTA Power Transmission
www.centa.info

Cestari Industrial e Comercial S.A.
Www.cestari.com.br

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Challenge Power Transmission PLC
www.challengept.com

Chengdu Talent Industrial Co., Ltd.
wwiw.ttindustrial.com

Climax Metal Products Company
climaxmetal.com

ComlnTec
www.comintec.com

Commercial Gear & Sprocket Co. Inc.
www.commercialgear.com

Cross + Morse
WWW.Crossmorse.com

CR Products Ltd.
WWW.c-rproducts.com

Custom Machine & Tool Co. Inc.
www.cmtco.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Davall Gears Ltd.
www.davall.com

David Brown Santasalo
www.dbsantasalo.com

DePe Gear Company Ltd
www.depe.co.uk

Desch Canada Ltd.
www.desch.de

Diaphragm Direct
www.diaphragmdirect.com

DieQua Corp.
180 COVINGTON DRIVE
BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Distag QCS
www.distag.com

Dorris Gear Drives
www.DorrisCo.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

EIDE Industrial Clutches and Brakes
www.eide.net/

Electro Steel Engineering Company
www.fenner.in

Elkem Silicones
wwwi.silicones.elkem.com

Elliott Manufacturing
www.elliottmfg.com

Flexocon Engineers Private Limited
www.flexoconindia.com

Flux Drive Inc.
www.fluxdrive.com

Formsprag Clutch
www.formsprag.com
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G.L. Huyett
www.huyett.com

GAM Enterprises
www.gamweb.com

Gayatri Gear Industries
www.gayatrigear.com

Gear Master Inc.
Wwww.gearmaster.us

Ghatge Patil Industries
Www.gpi.co.in

Gleason Plastic Gears
www.gleasonplasticgears.com

Hangzhou Ocean Industry Co., Ltd.
www.hzoic.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

Hayes Manufacturing Inc.
hayescouplings.com

Hi-Grade Inc.
www.higradeinc.com

Houston Pump and Gear
www.houstonpumpandgear.com

Huco Dynatork
www.huco.com

HVH Industrial Solutions
hvhindustrial.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Industrial Spares Manufacturing Co.
www.industrialsparesfromindia.com

Inertia Dynamics, Inc.
www.idicb.com

Involute Powergear Pvt. Ltd.
www.involutetools.com

ISC Companies
isccompanies.com

jbj Techniques Limited
www.jbj.co.uk

KBK Antriebstechnik Gmbh
www.kbk-antriebstechnik.de

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Kraft Power Corporation
www.kraftpower.com

KTR Corporation
www.ktr.com/us

Logan Clutch Cor
www.loganclutch.com

Lovejoy, Inc. (A Timken Brand)
www./ove/oy-mc.com

Mach Il Clutch Inc.
www.machiii.com

Machinists Inc.
machinistsinc.com

Magnetic Technologies Ltd
www.magnetictech.com

Malloy Electric
www.MalloyWind.com

Marine Specialties, Inc.
www.marinespecialties-inc.com

Martin Sprocket & Gear
www.martinsprocket.com

Master Bond, Inc.
www.masterbond.com

MasterDrive, Inc.
www.masterdrives.com

Matrix International
www.matrix-international.com

Maurey Manufacturing Corporation
www.maurey.biz

MAVS.pA.
www.mav.it

Mayr Corporation
www.mayr.com

MESINC
www.mesinc.net

MFG Components Oy
www.mfg.fi

Miki Pulley US
13200 6TH AVENUE NORTH
PLYMOUTH, MN 55441
Phone: (800) 533-1731
Fax: (763) 546-8260
sales@mikipulley-us.com
www.mikipulley-us.com

Minsk Gear Works
www.mgw.by

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

Muratech Engineering Company
WWW.muracopower.co.in

NDE Power Transmissions
www.ndepower.com

Netshape Technologies, Inc.
www.netshapetech.com

New Power Electric (USA) LLC
WWW.USa-newpower.com

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

Novotec Argentina SRL
www.novotecargentina.com

Nu-Teck (ouEIings Pvt. Ltd
www.nuteckcouplings.com

SEE OURAD

SEE OUR AD

OEP Couplings, a Division of Oren Elliott Products

www.oepcouplings.com

Ondrives Ltd
www.ondrives.com

Ondrives US Corp.
www.ondrivesus.com/

Optimal Part
optimalpart.com/mechanical-coupling

Orttech
www.orttech.com

P.T. International Corp. (PTI)
www.ptintl.com

Pacific Industries
www.pacificindustries.com

Palmer Johnson Power Systems
www.pjpower.com

Permanent Steel Manufacturing Co.,Ltd

www.permanentsteel.com

PICDesign
www.pic-design.com

Pinpoint Laser Systems
pinpointlaser.com

Pix Transmissions Limited
www.pixtrans.com

Popular Mechanical Works
www.popularmechworks.com

PowerDrive LLC
www.powerdrive.com

PTD Outlet: Power Transmission Distributors

www.ptdoutlet.com

R+W America
254 TUBEWAY DRIVE
CAROL STREAM, IL 60188
Phone: (630) 521-9911
Fax: (630) 521-0366
info@rw-america.com
WWW.rw-america.com

Regal Power Transmission Solutions
www.regalpts.com

SEE OUR AD
P7

René Baer AG
www.renebaerag.ch

Renold
www.renold.com

Rexnord
www.rexnord.com

RGW Sales Canada
www.rgwsalescanada.com

Ringball Corporation
www.ringball.com

Ringfeder Power Transmission USA Corp.
wiww.ringfeder.com

Ringspann Corporation
www.ringspanncorp.com

RMR-Rotating Machine Rebuilders
www.rmrebdilders.com

RTC
www.rtc.net.br

Rubenaa.s.
www.rubena.cz

Ruland Manufacturing Co., Inc.
www.ruland.com

SEPACInc
www.sepac.com

Servometer
www.servometer.com

Shanghai Shine Transmission Machinery Co. Ltd.
www.syptworld.com

Siemens Industry, Inc.
WWW.usa.siemens.com/industry/us/en

SIPCO
www.sipco-mls.com

SKF USA Inc.
www.skf.com

Southern Gear & Machine
3685 NW 106TH STREET P61

MIAMI, FL 33147

Phone: (305) 691-6300

Fax: (305) 696-3576
sales@southerngear.net
www.southerngear.net

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

SPX Cooling Technologies, Inc.
www.spxcooling.com,

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

Supreme Gear Co.
WWWw.supremegear.com

T.E.A. Machine Components
www.teausa.net

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

TB Wood's
www.tbwoods.com

Team Industries
www.team-ind.com

Tien Yi Gear Works Co., Ltd
www.tienyigear.com.tw
Timothy Holding Co., Ltd.
www.timothyholding.com
Tirex Transmission
www.tirextransmission.com
Transmission Machinery Co., Ltd
www.transcyko-transtec.com
Transply Inc.
www.transply.com

TSS Rotterdam B.V.
www.tssr.nl
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Tsubaki of Canada Limited
www.tsubaki.ca

Turbo Couplings Co. Ltd.
www.turbokaplin.com.tr

TVT America, Inc.
www.tvtamerica.com

Twiflex Limited
www.twiflex.com

Twin Spring Coupling LLC
www.twinspringcoupling.com

U.S. Tsubaki SEE OUR AD
301 E. MARQUARDT DR FRONT COVER, P17
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

Venture Mfg. Co.
www.ventiremfgco.com

Vision International
www.engimech.com

Vision Quality Components, Inc
www.visiongci.com

VL Motion Systems Inc.
www.vimotion.com

Voith Turbo Inc
voith.com/usa/en/index.htm/
W.M. Berg
www.wmberg.com
Wajax
www.wajax.com
Wellman Wacoma Limited
www.wellmanwacoma.com

Wittenstein
www.wittenstein-us.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

Xtek, Inc.
www.xtek.com

Yogi Bearings
www.yogibearings.com

York Industries
www.york-ind.com

i
13200 SIXTH AVENUE NORTH P9

MINNEAPOLIS, MN 55441
Phone: (763) 546-4300
Fax: (763) 546-8260
sales@zero-max.com
WWW.Zero-max.com

IRIME
www.zrime.com.cn

FLUID POWER

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com

AmTech International
www.amtechinternational.com

Andec Mfg. Ltd.
www.andec.ca

Applied Dynamics
www.applied-dynamics.com

ATO Inc
www.ato.com/

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

CENTA Power Transmission
www.centa.info

Cone Drive
www.conedrive.com

Cotta Transmission Co. LLC
cotta.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Dynex/Rivett Inc.
www.dynexhydraulics.com

Elkem Silicones
www.silicones.elkem.com

Filter Pumper / Hydraulic Problems, Inc.
www.filterpumper.com

Friel Metal Resurfacing
www.frielmetalresurfdcing.com

G.L. Huyett
www.huyett.com

GoHz Power Supply Inc
www.gohz.com

Hayes Manufacturing Inc.
hayescouplings.com

Hidrax
www.hidrax.eu/en/

Houston Pump and Gear
www.houstonpumpandgear.com

IBT Industrial Solutions
www.ibtinc.com

1SC Companies
isccompanies.com

jbj Techniques Limited
www.jbj.co.uk

K+S Services
www.k-and-s.com

KTR Corporation
www.ktr.com/us

Logan Clutch Cor,
www.loganclutch.com

Lovejoy, Inc. (A Timken Brand)
www.lovejoy-inc.com

MICO, Incorporated
www.mico.com

Motion Industries
www.motionindustries.com

Netshape Technologies, Inc.
www.netshapetech.com

NGT Specialty Valves
www.ngtvalves.com

Ningbo Zhongyi Hydraulic Motor Co. Ltd.

www.zihyd.com
OEM International Inc.
www.oeminternational.com

Orttech
www.orttech.com

Palmer Johnson Power Systems
WWW.pjpower.com

Popular Mechanical Works
www.popularmechworks.com

Precision Pump and Gear Works
WWW.ppg-works.com

RGW Sales Canada
www.rgwsalescanada.com

RMR-Rotating Machine Rebuilders
www.rmrebdilders.com

Rubenaa.s.
www.rubena.cz

S.M. Shah & Company
hydraulicvanepump.com

T.E.A. Machine Components
www.teausa.net

Techtop Industries, Inc.
www.techtopind.com

Tef Cap Industries Inc.
www.tefcap.com

TSS Rotterdam B.V.
www.tssr.nl

Turbo Couglings Co. Ltd.
www.turbokaplin.com.tr
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TVT America, Inc.
www.tvtamerica.com

Var-Spe Variatori Oleodinamici
WWW.varspe.com

Voith Turbo Inc
voith.com/usa/en/index.html

Wajax
WWw.wajax.com

WorldWide Electric Corporation
www.worldwideelectric.net

gt
13200 SIXTH AVENUE NORTH P9

MINNEAPOLIS, MN 55441
Phone: (763) 546-4300
Fax: (763) 546-8260
sales@zero-max.com
WWW.Zero-max.com

GEAR DRIVES

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET P3
P0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

Accent Bearings Co. Inc.
www.accentbearing.com

Accurate Gear and Machine, Inc.
accurategear.com

Ace World Companies
www.aceworldcompanies.com

Acme Gear Co.
www.acmegear.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Aero Gear Inc.
aerogear.com

Affiliated Distributors
www.adhq.com

Agnee Transmissions (1) Pvt Ltd
www.agneetransmissions.com

Agro Engineers
www.dgroengineers.com

Akgears, LLC
www.akgears.com

Akron Gear and Engineering
www.akrongear.com

Allied Motion
www.alliedmotion.com

American Gear & Engineering
www.americangear.net

Ametric / American Metric Corporation
www.ametric.com

AmTech International
www.amtechinternational.com

Ancon Gear & Instrument Corp.
Www.ancongear.com

Andantex USA Inc.
www.andantex.com

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

Arrow Gear Co.
www.drrowgear.com

Artec Machine Systems
www.drtec-machine.com

Asahi Intecc USA, Inc.
www.asahi-inteccusa.com

ASITechnologies Inc.
www.asidrives.com

Assun Motor Pte Ltd
www.assunmotor.com/
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Atlanta Drive Systems Inc.
www.atlantadrives.com

Atlanta Gear Works
www.atlantagear.com
ATO Inc
www.ato.com/

Avion Technologies Inc.
www.avion-tech.com

B&B Manufacturing, Inc.
www.bbman.com

B & R Machine and Gear Corp.
4809 U.S. HWY. 45

P32
SHARON, TN 38255

Phone: (731) 456-2636 or (800) 238-0651
Fax: (731) 456-3073
inquiry@brgear.com
www.brgear.com

Baart Industrial Group
www.baartgroup.com

Baker Hughes Div. of GE
www.bhge.com/midstream/Ing/gearboxes

Bauer Gear Motor
www.bauergears.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Bevel Gears India Pvt. Ltd.
bevelgearsindia.com/

Bierens Machinefabrieken B.V.
www.bierens.com

Bison Gear and Engineering Corp.
www.bisongear.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Blaz-Man Gear, Inc.
www.blazmangear.com

Bodine Electric Company
www.bodine-electric.com

Boneng Transmission USA LLC
www.boneng.com/English

Bonfiglioli Riduttori S.p.A.
www.bonfiglioli.com

Bonfiglioli USA
www.BonfiglioliUSA.com

Boston Gear
www.bostongear.com

Brad Foote Gear Works, Inc
www.bradfoote.com

Broadway Gear
www.broadwaygear.com

SEE OUR AD
INSIDE FRONT COVER

Brother Gearmotors
200 CROSSING BLVD.
BRIDGEWATER, NJ 08807
Phone: (866) 523-6283
Fax: (908) 575-3743
gearmotors@brother.com
www.brother-usa.com/Gearmotors

Buehler Motor, Inc.
www.buehlermotor.com

(-B Gear & Machine, Inc.
www.cbgear.com

(Cattini North America Corp.
www.cattinina.com

Central Gear & Machine
www.cgmatlanta.com

Cestari Industrial e Comercial S.A.
www.cestari.com.br

Challenge Power Transmission (Aust) Pty Ltd
www.challengept.com

Chenta Gear USA
www.chenta.com

Chongging IIYOU Industries Co., Ltd.
wwiv.liyouindustries.com
Cincinnati Gearing Systems

www.cincinnatigearingsystems.com
Cixi Feiteng Motor Co. Ltd.
www.ft-motor.com
Cleveland Gear Co.
www.clevelandgear.com
Cogmatic
www.cogmatic.com
Columbia Gear Corp.
www.columbiagear.com
Comtec Mfg., Inc.
www.comtecmfg.com
Cone Drive
www.conedrive.com
Cotta Transmission Co. LLC
cotta.com
Currie Enterprises
WWW.currieenterprises.com
Curtis Machine Co. Inc.
curtismachine.com
Dalton Bearing Service, Inc.
www.daltonbearing.com
Davall Gears Ltd.
www.davall.com
David Brown Santasalo
www.dbsantasalo.com
Delroyd Worm Gear
www.delroyd.com

Desch Canada Ltd.
www.desch.de

DieQua Corp.
180 COVINGTON DRIVE P14,30

BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Dorris Gear Drives
www.DorrisCo.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

Dunkermotoren USA Inc.
www.dunkermotoren.com

Electronic Machine Parts
www.empregister.com

Elliott Manufacturing
www.elliottmfg.com

Emerson Industrial Automation - Drives & Motor
www.emerson.com/en-us/automation-solutions

Ensinger Precision Components
www.plastockonline.com

Equipment Rebuilding Services
www.ersgearbox.com/gear-boxes/

Essential Power Transmission Pvt. Ltd.
WWW.esenpro.com

Excel Gear, Inc.
www.excelgear.com

Exlar Actuation Solutions
www.exlar.com

Fairchild Industrial Products Co.
www.fairchildproducts.com

FMCEngineering
www.fmcengineering.com

Forgital Group
www.forgital.com

Framo Morat Inc.
www.framo-morat.com

GAM Enterprises
www.gamweb.com

Gayatri Gear Industries
www.gayatrigear.com
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Gearing Solutions
www.gearingsolutions.com

Ghatge Patil Industries
WwWw.gpi.co.in

GKN Automotive
www.gknautomotive.com/

Gleason Plastic Gears
www.gleasonplasticgears.com

Groschopp Inc.
www.groschopp.com

Hallmark Industries Inc.
www.hallmarkind.com

Hangzhou Ocean Industry Co., Ltd.
www.hzoic.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

Harmonic Drive LLC
www.harmonicdrive.net

Haumea Srl
www.haumea.com

Hoffmann Technics AG
www.hoffmann-tech.ch

Houston Pump and Gear
www.houstonpumpandgear.com

HPB Motion Control Co. Ltd.
www.hpb-industry.com

HVH Industrial Solutions
hvhindustrial.com

I-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com

IMO USA Corp.
www.imo.us

Industrial Automation Co.
www.industrialautomation.co

Industrial Jig & Fixture
www.industrialjigandfixture.com

Innovative Rack & Gear
www.gearacks.com

Integrated Components Inc.
www.integratedcomponentsinc.com

Involute Powergear Pvt. Ltd.
www.involutetools.com

1SC Companies
isccompanies.com

jbj Techniques Limited
www.jbj.co.uk

JIE Drives
493 MISSION STREET
CAROL STREAM, IL 60188
Phone: (630) 580-9986
info@jie-drives.com
jie-drives.com

SEE OUR AD

Juncera Automations
Jjunceraautomations.com/

JVL Industri Elektronik A/S
www.jvl.dk

K+S Services
www.k-and-s.com

Kachelmann Getriebe GmbH
www.kachelmann.de

Kamar Industries
www.kamarindustries.com

KEB America, Inc.
kebblog.com

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Kisco Gears
www.kiscogears.com

Kollmorgen
www.kollmorgen.com

Koro Industries, Inc.
www.koroind.com

Kraft Power Corporation
www.kraftpower.com
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Lafert North America
5620 KENNEDY ROAD P25
MISSISSAUGA ON  L47 2A9
CANADA

Phone: (905) 629-1939 or (800) 661-6413
Fax: (905) 629-2852
sales@lafertna.com
www.lafertna.com

Leeson Electric
www.leeson.com

Lenze Americas
www.lenze.com

Li Gear
www.ligear.com

Logan Clutch Cor|
www.loganclutch.com

Machinists Inc.
machinistsinc.com

Malloy Electric
www.MalloyWind.com

Maxon Precision Motors
www.maxonmotorusa.com

Midwest Gear & Tool, Inc.
g/wv;powertransmission.com/copage/956_Midwest—
ear,

Midwest Motion Products
www.midwestmotion.com

MIJNO-USA
mijno.com

Miki Pulley US
13200 6TH AVENUE NORTH P28

PLYMOUTH, MN 55441

Phone: (800) 533-1731

Fax: (763) 546-8260
sales@mikipulley-us.com
www.mikipulley-us.com

Minsk Gear Works
www.mgw.by

Mitsubishi Electric Automation, Inc.
us.mitsubishielectric.com/fa/en

Molon Motor and Coil
300 NORTH RIDGE AVE. 26

ARLINGTON HEIGHTS, IL 60005
Phone: (847) 253-6000
Fax: (847) 259-0299
www.molon.com

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

Muratech Engineering Company
Www.muracopower.co.in

Nabtesco Motion Control, Inc.
www.nabtescomotioncontrol.com

Neugart USA Corp
www.neugart.com/en-us/

New Power Electric (USA) LLC
WWW.USa-Newpower.com

NGC Transmission Europe GmbH
www.NGCtransmission.com

Niebuhr Gears
www.niebuhr.dk

Ningbo Zhongyi Hydraulic Motor Co. Ltd.
www.zihyd.com

NORD DRIVESYTEMS
PO BOX 367
800 NORD DRIVE
WAUNAKEE, WI 53597
Phone: (608) 849-7300
Fax: (800) 373-6673
info.us@nord.com
www.nord.com

SEE OUR AD
P4

Nordex, Inc.
426 FEDERAL ROAD P30

BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

Northwest Electric Motor Company
northwestmotor.com

Oerlikon Fairfield
www.oerlikon.com/fairfield

Ondrives Ltd
www.ondrives.com

Ondrives US Corp.
www.ondrivesus.com/

Onvio LLC
www.onviollc.com

Optimal Part
optimalpart.com/mechanical-coupling

Orbitless Drives. Inc
www.orbitless.com

Ormec
WWW.ormec.com

P.G. DRIVE
www.pgdrive.com

Palmer Johnson Power Systems
WWWw.pjpower.com

Parker Hannifin SSD Drives Div.
www.parker.com/ssdusa

Performance Gear Systems, Inc.
www.performance-gear.com

Permanent Steel Manufacturing Co.,Ltd
www.permanentsteel.com

Philadelphia Gear (A Timken Brand) P3S4
901 EAST 8TH AVENUE, SUITE 100 P23
KING OF PRUSSIA PA 19406
UNITED STATES
Phone: (800) 766-5120
Fax: (610) 337-5637
www.philagear.com

Phytron, Inc.
www.phytron.com

PIC Design
www.pic-design.com
Pinpoint Laser Systems

pinpointlaser.com

Plastock - Putnam Precision Molding, Inc.
www.plastockonline.com

Popular Mechanical Works
www.popularmechworks.com

Portescap
www.portescap.com

Power Electric
www.powerelectric.com

Power Engineering and Manufacturing
www.pemltd.com

Power Jack Motion
www.powerjackmotion.com/

Precipart
www.precipart.com

Precision Microdrives Limited
www.precisionmicrodrives.com

Precision Pump and Gear Works
WWW.ppg-works.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Pulsgetriebe GmbH & Co. KG
www.pulsgetriebe.com

QTC Metric Gears
www.qtcgears.com

Quality Reducer Service
www.qualityreducer.com

Rae DC Products Group
www.raemotors.com

Regal Power Transmission Solutions
www.regalpts.com
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Renk Test Systems
www.renksystems.com

Renold
www.renold.com
Rex Engineering Corp.
Www.rex-engineering.com
Rexnord
www.rexnord.com

RGW Sales Canada
www.rgwsalescanada.com

Riley Gear Corporation
www.rileygear.com

Ringball Corporation
www.ringball.com

Rj Link International, Inc.
www.rjlink.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Rockwell Automation
www.rockwellautomation.com

Rolling Motion Industries
www.rmidrive.com

Roto-tech Technologies
www.roto-tech.in

RTC
www.rtc.net.br

Sam Gears India Pvt.Itd
WWW.samgears.com

Sensata Technologies
www.sensata.com

Sesame Motor Corp.
Www.sesamemotor.com.tw

Setco Precision Spindles, Slides & Service
www.setco.com

SEW-Eurodrive SEE OUR AD
1295 0LD SPARTANBURG Hwy, ISR eTX@ @@
PO.BOX 518

LYMAN, SC 29635

Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

Siemens Industry, Inc.
www.usa.siemens.com/industry/us/en

Sinotech
www.sinotech.com

SIPCO
Www.sipco-mls.com

Siti Spa Riduttori
www.sitiriduttori.it

Six Star
www.sixstar.com.tw

Snow Nabstedt Power Transmissions Inc
www.snpt.biz

Sokhi Heli-Wom Gears Pvt. Ltd.
www.gearboxindia.com

Source Engineering Inc.
www.sei-automation.com

Southern Gear & Machine
3685 NW 106TH STREET
MIAMI, FL 33147
Phone: (305) 691-6300
Fax: (305) 696-3576
sales@southerngear.net

SEE OUR AD

www.southerngear.net

Spencer Pettus
WWW.spgear.com

Spiroid Gearing
1601 36TH AVENUE P22

ALEXANDRIA, MN 56308

Phone: (320) 762-7132

www.spiroidgearing.com
SPN Schwaben Praezision

www.spn-hopf.de

SPX Cooling Technologies, Inc.
www.spxcooling.com
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Star Gears )
www.stargears.in

ST Gear & Machine LLC
www.stgearandmachine.com

STM Riduttori SpA
WWw.stmspa.com

Stober Drives, Inc.
www.stober.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

Sumitomo Drive Technologies
www.sumitomodrive.com

Supreme Gear Co.
WWW.Supremegear.com

Systrand Manufacturing Corporation
www.systrand.com

T.E.A. Machine Components
www.teausa.net

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

Tampa Armature Works- TAW
www.tawinc.com

Team Industries
www.team-ind.com

TelcoMotion
www.telcointercon.com

Thomson Industries Inc.
www.thomsonlinear.com

Tien Yi Gear Works Co.,Ltd
www.tienyigear.com.tw

Tirex Transmission
www.tirextransmission.com

Toledo Gearmotor
www.toledogear.com

Tolomatic, Inc.
www.tolomatic.com

Torque Transmission
www.torquetrans.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.transply.com

Triumph Gear Systems - Acr Industries
www.triumphgroup.com

Trojon Gear Inc.
WWW.trojon-gear.com

Turner Uni-Drive
www.turnerunidrive.com

TVT America, Inc.
www.tvtamerica.com

U.S. Tsubaki
301 E. MARQUARDT DR.
WHEELING, IL 60090
Phone: (847) 459-9500
Fax: (847) 459-9515
sales@ustsubaki.com
www.ustsubaki.com

United Gear Works
unitedgearworks.com

Var-Spe Variatori Oleodinamici
WWW.varspe.com

Varitron Enginnering (Taiwan) Co., Ltd
WWW.c-var.com

Venture Mfg. Co.
www.ventiremfgco.com

VL Motion Systems Inc.
www.vimotion.com

Voith Turbo Inc
voith.com/usa/en/index.htm/

FRONT COVER, P17

W.M. Berg
www.wmberg.com

Wajax
www.wajax.com

WEG
www.weg.net

Wittenstein
www.wittenstein-us.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

WorldWide Electric Corporation
www.worldwideelectric.net

WPT Power Corporation
WWWw.wptpower.com

Xtek, Inc.
www.xtek.com

Yantai Bonway Manufacturer Co. Ltd.
NO.5 WANSHOUSHAN ROAD
YANTAI SHANDONG 264006

CHINA P19

Phone: +8618563806647
info@guomaodrive.com
www.bonwaygroup.com

Yilmaz Reduktor Sanayi ve TicA.S.
www.yr.com.r

York Industries
www.york-ind.com

Zero-Max
13200 SIXTH AVENUE NORTH
MINNEAPOLIS, MN 55441
Phone: (763) 546-4300
Fax: (763) 546-8260
sales@zero-max.com
WWW.zero-max.com

Zhengzhou AOKMAN Machinery Co. Ltd.
wwi.aokman-gearbox.com

RIME
www.zrime.com.cn

ZIN Transmission Plant
www.zzn-transmissions.com

GEAR MANUFACTURING
SERVICES
A&A Coatings

www.thermalspray.com

ABL Products Incorporated
www.ablproducts.com

Accent Bearings Co. Inc.
www.accentbearing.com

Accurate Gear and Machine, Inc.
accurategear.com

Ace World Companies
www.aceworldcompanies.com

Acme Gear Co.
www.acmegear.com

Affiliated Distributors
www.adhg.com

Agnee Transmissions (1) Pvt Ltd
www.agneetransmissions.com

Agro Engineers
www.agroengineers.com

Allied Gear Co.
www.thealliedgearco.com

Allied Specialty Precision Inc.
www.aspi-nc.com

American Gear & Engineering
www.americangear.net

American Gear, Inc. _
www.americangearinc.com

American Swiss Products
www.americanswiss.com

Ametric/ American Metric Corporation
www.ametric.com

AmTech International
www.amtechinternational.com

SEE OUR AD
)
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Ancon Gear & Instrument Corp.
www.ancongear.com

Andec Mfg. Ltd.
www.andec.ca

Artec Machine Systems
www.drtec-machine.com

Ascent Precision Gear Corporation
www.ascentgear.com

ASI Technologies Inc.
www.asidrives.com

ATA Gears Ltd.
www.atagears.fi

Atlanta Gear Works
www.atlantagear.com

Avion Technologies Inc.
www.avion-tech.com

B&B Manufacturing, Inc.
www.bbman.com,

B & R Machine and Gear Corp.
4809 U.S. HWY. 45

P32
SHARON, TN 38255

Phone: (731) 456-2636 or (800) 238-0651
Fax: (731) 456-3073
inquiry@brgear.com
www.brgear.com

Baart Industrial Group
www.baartgroup.com

Baker Hughes Div. of GE
www.bhge.com/midstream/Ing/gearboxes

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearing Service Company
www.bearing-service.com

Beaver Aerospace and Defense Inc.
www.beaver-online.com

Beyta Gear Service
ON230 COUNTY FARM ROAD P79

WINFIELD, IL 60190

Phone: (630) 209-1652
chuck@beytagear.com
www.beytagear.com

Bharat Gears Ltd.
www.bharatgears.com

Bierens Machinefabrieken B.V.
www.bierens.com

Blaz-Man Gear, Inc.
www.blazmangear.com

Brelie Gear Company, Inc
www.breliegear.com

Broadway Gear
www.broadwaygear.com

Buffalo Gear, Inc.
wwwbuffa/ogear.com

Butler Gear
www.butlergear.com

(-B Gear & Machine, Inc.
www.cbgear.com

Carnes-Miller Gear Co., Inc.
WWw.cmgear.com

Cattini & Figlio s.r.l.
www.cattini.com

Cattini North America Corp.
www.cattining.com

Central Gear & Machine
www.cgmatlanta.com

Chenta Gear USA
www.chenta.com

Chongqing IIYOU Industries Co., Ltd.
wwi.liyouindustries.com

Cincinnati Gearing Systems
www.cincinnatigearingsystems.com
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Circdle Gear & Machine Co. GKN Automotive Nordex, Inc.
15015, 55TH COURT P12 www.gknautomotive.com/ 426 FEDERAL ROAD P30
CICERO, IL 60804 Gleason Plastic Gears BROOKFIELD, CT 06804
Phone: (708) 652-1000 www.gleasonplasticgears.com Phone: 203-775-4877
Fax: (708) 652-1100 Global DriveTrain, Inc. Fax: 203-775-6552
sales@quclegear.com www.globaldrivetraininc.com sales@no(;dex.com
WWW‘C'.r ¢ eg.ear.com Hangzhou Ocean Industry Co., Ltd. www.nor ex..com

Clarke Engineering Inc. (Clarke Gear Co.) wyirw.hzoic.com Northwest Electric Motor Company
clarkegear.com Havlik %ea;'k northwestmotor.com

Cleveland Gear Co. WWW.haviikgear.com Oerlikon Fairfield
www.clevelandgear.com Hayes Manufacturing Inc. www.oerlikon.com/fairfield

Cloyes Gear & Products Inc. hayescouplings.com Ondrives US Corp.
www.cloyes.com Hoffmann Technics AG www.ondrivesus.com/

Cogmatic www.hoffmann-tech.ch Ontario Gear and Spline
www.cogmatic.com Houstoz Pump and Ge?jr www.ontariogearandspline.com

Columbia Gear Corp. www.houstonpumpanagear.com Optimal Part ) )
www.columbiagear.com |-MAK Reduktor optimalpart.com/mechanical-coupling

Commercial Gear & Sprocket Co. Inc. www.imakreduktor.com Orbitless Drives. Inc
www.commercialgear.com IBT Industrial Solutions www.orbitless.com

Comtec Mfg., Inc. www.ibtinc.com P.G.DRIVE
Wwvv.comtecmfg.com Industrial Jig & Fixture www.pgdrive.com

Cone Drive www.industrialjigandfixture.com Performance Gear Systems, Inc.

. Y
www.conedrive.com Innovative Rack & Gear www.performance-gear.com

Cross + Morse www.gearacks.com Perry Technology Corporation
Www.crossmorse.com |ntegra'ted (omponents |n(__ www.perrygear.com

cUrtiS. Machine Co. Inc. WWW.Integrated(omponentSInC.Com Philadelphia Gear (A Timken Brand) SEE OUR AD
curtismachine.com ISC Companies 901 EAST 8TH AVENUE, SUITE 100 P23

Custom Machine & Tool Co. Inc. lsccompan/es.com' KING OF PRUSSIA PA 19406
www.cmtco.com Kachelmann Getriebe GmbH UNITED STATES

Dalton Bearing Service, Inc. www.kachelmann.de Phone: (800) 766-5120
www.daltonbearing.com Kamar Industries Fax: (610) 337-5637

Davall Gears Ltd. www.kamarindustries.com www.philagear.com
www.davall.com Kean Transmission Machinery Co. i indi

- Phoenix Tool & Thread Grindin

David Brown Santasalo www.keancn.com phoenixthreadgrinding.com !
www.dbsantasalo.com Kisco Gears PIC Design

Delta Gsal; Corp. ’ WW:"’-’;’“".‘J"‘” Si“’m www.pic-design.com
WWW.della-gear.com oro Industries, Inc. Popular Mechanical Works

Dorris Gl;aar _Dgives . V'(’iWWk"’ oind.com Mywwpopularme(hworks.com
www.Corristo.com i Gear Power Electric

Drive Li{;lresey%gl;r}glo jes Ltd MW"‘I’|VV~/’9"“|’~‘0’" www.powerelectric.com
WWW.ATVEINes. co.L achinists Inc. Power Engineering and Manufacturin

Electronic Mac_htine Parts machm/stsmc.c;)m www.pe?nltd.comg g
www.empregister.com Magnum Manufacturing Pragati Transmission Pvt Ltd

Ellwood City Forge Group magnum-mfg.com wg/wpragatigears.com
www.ellwoodcityforge.com Marshall Gears Precipart

Ensingerl Prteciksio;y Components MWWW-’S”‘” Shz”gf’é-“’m www.precipart.com
www.plastockonine.com artin Sprocket & Gear Precision Pump and Gear Works

Equipment Rebuilding Services www.martinsprocket.com www.ppg—wo?ks.com
www.ersgearbox.com/gear-boxes/ MUNO-USA Precision Technologies Group (PTG) Ltd.

EquipN S(t] etcom Mmljn;.comh Machine C www.ptgltd.com
WWW.equipnet ini-Broach Machine Company PST Group (Precision Screw Thread

Excel Gear,llnc. ’."’"’b’ oach.com wwwth‘e)p(stgroup.com )
Wiww.exceigear.com Minsk Gear V[\)Iorks PTD Outlet: Power Transmission Distributors

FMC Engineering www.mgw.oy www.ptdoutlet.com
www.imcengineering.com Motor %n gg;’r' E"]‘r%“e.ﬁz'ef;gco';r‘]‘/- Pulley Manufacturers International Inc.

Forest City Gear Co. W molorgearenginee: www.pulleys.com
11715 MAIN STREET P13 Moventasltd. =~ Pulsgetriebe GmbH & Co. KG
ROSCOE, IL 61073 MPT D" | : www.pulsgetriebe.com
Phone: (81 5) 623-2168 rives, nc- TC Metric Gears
Fax: (815) 623-6620 www.mptdrives.com waw.qtcgears.com
www.forestcitygear.com MT Tool &HMalnufacturlng Quality Reducer Service

Forgital Group www.mttoolinc.com www.qualityreducer.com
www.forgital.com Muratech Engineering Company Rave Gears LLC

Framo Morat Inc WWW.muracopower.co.in WWW.ravegears.com
www.framo-morat.com Nabtesco Motion Control, Inc. Reliance Gear Corporation

www.nabtescomotioncontrol.com ;

Friel Metal Resurfacing N USA G www.reliancegear.com
www.frielmetalresurfacing.com eugart orp Renishaw Inc

. . wwWw.neugart.com/en-us/ WWW.renishaw.com

Gayatri Gear Industries . - :
Www.gayatrigear.com NSVVIX/{'}/I 5,';,2322’ Wg;rléscs,?nee[’ak Industries Ltd.) Renk Test Systems

Gear Design & Service Pty. Ltd. Nieb h G ygears www.renksystems.com
www.gedrdesign.com.au tebuhr { gafr,s o Renold

Gearench y www.nieounr. www.renold.com
www.gearench.com/products/gears-pinions.asp Rexnord ’

Gear Master Inc. WWW.rexnord.com
www.gearmaster.us Riley Gear Corporation

Gear Motions, Inc. www.rileygear.com

Www.gearmotions.com
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Riverside Spline and Gear
www.splineandgear.com

Rj Link International, Inc.
www.rjlink.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Ronson Gears Pty. Ltd.
WWw.ronsongedrs.com.au

Rotek )
www.rotek-inc.com

Roto-tech Technologies
www.roto-tech.in

Rush Gears Inc.
www.rushgears.com

Sam Gears India Pvt.Itd
www.samgears.com

SBT Gearing Solutions
sbt-gears.co.uk/

Schafer Industries
www.schafergear.com

Shivam Autotech Ltd.
www.shivamautotech.com

SIPCO
WWW.sipco-mls.com

Six Star
www.sixstar.com.tw

Sokhi Heli-Wom Gears Pvt. Ltd.
www.gearboxindia.com

Southern Gear & Machine
3685 NW 106TH STREET
MIAMI, FL 33147
Phone: (305) 691-6300
Fax: (305) 696-3576
sales@southerngear.net

SEE OURAD

www.southerngear.net

Spencer Pettus
www.spgear.com

Spiroid Gearing
1601 36TH AVENUE P22

ALEXANDRIA, MN 56308
Phone: (320) 762-7132
www.spiroidgearing.com

SPN Schwaben Praezision
www.spn-hopf.de

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

ST Gear & Machine LLC
www.stgearandmachine.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE OIS
HICKSVILLE, NY 11801 -
Phone: (516) 328-3300 P11 '1 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com

Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

Suhner Manufacturing Inc.
www.suhner.com

Supreme Gear Co.
WWW.Supremegear.com

Suzhou Asia Pacific Metal Co., Ltd.
WWW.SZapmc.com

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

Team Industries
www.team-ind.com

Thermal Spray Coatings - A&A Coatings
www.thermalspray.com

Tien Yi Gear Works Co.,Ltd
www.tienyigear.com.tw

Tirex Transmission
www.tirextransmission.com

Toledo Gearmotor
www.toledogear.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Trojon Gear Inc.
www.trojon-gear.com

Turner Uni-Drive
www.turnerunidrive.com

United Gear Works
unitedgearworks.com

USA Borescopes
www.USABorescopes.com
VCSTLP
www.vcst.be
Venture Mfg. Co.
www.venturemfgco.com
Victrex Gear Solutions
www.victrex.com/en/gears/

Vision Quality Components, Inc
www.visiongci.com

VW Broaching Service Inc.
www.vwbroaching.com

Wajax
www.wajax.com

WEG
www.weg.net

WMH Transmissions Ltd
www.wmh-trans.co.uk

York Industries
www.york-ind.com

IRIME
www.zrime.com.cn

ZIN Transmission Plant
www.zzn-transmissions.com

GEARS

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

ABL Products Incorporated
www.ablproducts.com

Accent Bearings Co. Inc.
www.accentbearing.com

Accurate Gear and Machine, Inc.
accurategear.com

Acme Gear Co.
www.acmegear.com

Aero Gear Inc.
aerogear.com

Affiliated Distributors
www.adhq.com

Agnee Transmissions (1) Pvt Ltd
www.agneetransmissions.com

Agro Engineers
www.dgroengineers.com

Akgears, LLC
www.akgears.com

Akron Gear and Engineering
www.akrongear.com

Allied Gear Co.
www.thealliedgearco.com

Allied Specialty Precision Inc.
www.aspi-nc.com

American Gear & Engineering
www.americangear.net

American Gear, Inc. .
www.americangearinc.com

American Swiss Products
www.americanswiss.com

Ametric / American Metric Corporation
www.ametric.com

AmTech International
www.amtechinternational.com

Ancon Gear & Instrument Corp.
www.ancongear.com

P3

Andantex USA Inc.
www.andantex.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

Arrow Gear Co.
WWW.arrowgear.com

Artec Machine Systems
www.drtec-machine.com

Asahi Intecc USA, Inc.
www.asahi-inteccusa.com

Ascent Precision Gear Corporation
www.ascentgear.com

ASCO Sintering Co.
www.ascosintering.com

ASI Technologies Inc.
www.asidrives.com

AST Bearings
www.astbearings.com

ATA Gears Ltd.
www.atagears.fi

Atlanta Drive Systems Inc.
www.atlantadrives.com

Atlanta Gear Works
www.atlantagear.com

Avion Technologies Inc.
www.avion-tech.com

B&B Manufacturing, Inc.
www.bbman.com,

B & R Machine and Gear Corp.
4809 U.S. HWY. 45
SHARON, TN 38255
Phone: (731) 456-2636 or (800) 238-0651
Fax: (731) 456-3073
inquiry@brgear.com
www.brgear.com

Baart Industrial Group
www.baartgroup.com

Baker Hughes Div. of GE
www.bhge.com/midstream/Ing/gearboxes

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearings Limited
www.bearingslimited.com

Beaver Aerospace and Defense Inc.
www.beaver-online.com

Befared
www.befared.com.pl

Beijing THC Limited
www.beijingthc.com

Bevel Gears India Pvt, Ltd.
bevelgearsindia.com/

Bharat Gears Ltd.
www.bharatgears.com

Bierens Machinefabrieken B.V.
www.bierens.com

Bison Gear and Engineering Corp.
www.bisongear.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Blaz-Man Gear, Inc.
www.blazmangear.com

Bonfiglioli Riduttori S.p.A.
www.bonfiglioli.com

Boston Gear
www.bostongear.com

Brad Foote Gear Works, Inc
www.bradfoote.com
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Brelie Gear Company, Inc
www.breliegear.com

Brewer Machine & Gear Co.
www.brewertensioner.com

Broadway Gear
www.broadwaygear.com

Brother Gearmotors
200 CROSSING BLVD. INSIDE FRONT COVER

BRIDGEWATER, NJ 08807

Phone: (866) 523-6283

Fax: (908) 575-3743
gearmotors@brother.com
www.brother-usa.com/Gearmotors

Buffalo Gear, Inc.
WWW. buffa/ogear.com

Butler Gear
www.butlergear.com

(&U Americas, LLC
www.cubearing.com

(-B Gear & Machine, Inc.
www.cbgear.com

Capstan Atlantic
www.capstanatlantic.com

Carnes-Miller Gear Co., Inc.
www.cmgear.com

Cattini & Figlio s.r.l.
www.cattini.com

Cattini North America Corp.
www.cattinina.com

CCTY Bearin
www.(CTYBearing.com

Central Gear & Machine
www.cgmatlanta.com

Chenta Gear USA
www.chenta.com

Chonggqing IIYOU Industries Co., Ltd.
www.liyouindustries.com

CIMAS.p.A. B
www.cimaingranaggi.it

Cincinnati Gearing Systems
www.cincinnatigearingsystems.com

Circle Gear & Machine Co.
1501S. 55TH COURT
CICERO, IL 60804
Phone: (708) 652-1000
Fax: (708) 652-1100
sales@circlegear.com
www.circlegear.com

SEE OURAD

Clarke Engineering Inc. (Clarke Gear Co.)
clarkegear.com

Cleveland Gear Co.
www.clevelandgear.com

Cloyes Gear & Products Inc.
www.cloyes.com

Cogmatic
www.cogmatic.com

Columbia Gear Corp.
www.columbiagear.com

Commercial Gear & Sprocket Co. Inc.
www.commercialgear.com

Comtec Mfg., Inc.
www.comtecmfg.com

Cone Drive
www.conedrive.com

Cross + Morse
WWW.crossmorse.com

Curtis Machine Co. Inc.
curtismachine.com

Custom Machine & Tool Co. Inc.
www.cmtco.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Dana Brevini USA
www.brevini.us

Davall Gears Ltd.
www.davall.com

David Brown Santasalo
www.dbsantasalo.com

Delroyd Worm Gear
www.delroyd.com

Delta Gear Corp.
www.delta-gear.com

Delta Research Corp.
www.deltaresearch.com

DePe Gear Company Ltd
www.depe.co.uk

Desch Canada Ltd.
www.desch.de

Dorris Gear Drives
www.DorrisCo.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Dunkermotoren USA Inc.
www.dunkermotoren.com

Electronic Machine Parts
www.empregister.com

Elliott Manufacturing
www.elliottmfg.com

Ellwood City Forge Group
www.ellwoodcityforge.com

Ensinger Precision Components
www.plastockonline.com

Equipment Rebuilding Services
www.ersgearbox.com/gear-boxes/

Essential Power Transmission Pvt. Ltd.
www.esenpro.com

Excel Gear, Inc.
www.excelgear.com

First Gear Engineering & Technology
www.first-gear.com

FMCEngineering
www.fmcengineering.com

Forest City Gear Co.
11715 MAIN STREET P13

ROSCOE, IL 61073

Phone: (815) 623-2168

Fax: (815) 623-6620
www.forestcitygear.com

Forgital Group
www.forgital.com

Framo Morat Inc.
www.framo-morat.com

Gayatri Gear Industries
www.gayatrigear.com

Gear Design & Service Pty. Ltd.
www.gedrdesign.com.au

Gearench »
www.gearench.com/products/gears-pinions.asp

Gear Manufacturing Inc.
www.gearmfg.com

Gear Master Inc.
www.gearmaster.us

Gear Motions, Inc.
www.gearmotions.com

GKN Automotive
www.gknautomotive.com/

Gleason Plastic Gears
www.gleasonplasticgears.com

Global DriveTrain, Inc.
www.globaldrivetraininc.com

GMN Bearing USA, Ltd.
www.gmnbt.com

Groschopp Inc.
www.groschopp.com

Hangzhou Ocean Industry Co., Ltd.
www.hzoic.com

Hangzhou Xingda Machinery Co. Ltd.
www.xdmade.com

Havlik Gear
www.havlikgear.com

Hayes Manufacturing Inc.
hayescouplings.com
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Hoffmann Technics AG
www.hoffmann-tech.ch

Houston Pump and Gear
www.houstonpumpandgear.com

|-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com

1G Watteeuw USA
www.igwpower.com

IMO USA Corp.
WWW.imo.us

Industrial Jig & Fixture
www.industrialjigandfixture.com

Industrial Pulley & Machine Co, Inc.
www.industrialpulley.com

Industrial Spares Manufacturing Co.
www.industrialsparesfromindia.com

Innovative Rack & Gear
www.gearacks.com

Intech Corporation
www.intechpower.com

Involute Powergear Pvt. Ltd.
www.involutetools.com

Involute Simulation Software Inc.
www.hygears.com

ISC Companies
isccompanies.com

JVL Industri Elektronik A/S
www.jvl.dk

Kamar Industries
www.kamarindustries.com

Kaydon Corporation Bearings (A SKF Brand)
www.kaydonbearings.com

Kean Transmission Machinery Co.
www.keancn.com

KHK USA Inc
www.khkgears.us

Kiesler Machine Inc.
www.kieslermachine.com/

Kinematics Manufacturing, Inc.
www.kinematicsmfg.com

Kisco Gears
www.kiscogears.com

Koro Industries, Inc.
www.koroind.com

Li Gear
www.ligear.com

LYC North America Inc
lycbearings.com

Machinists Inc.
machinistsinc.com

Magnum Manufacturing
magnum-mfg.com
Maguire Technologies
www.maguiretech.com
Malloy Electric
www.MalloyWind.com
Marshall Gears
www.marshallgears.com
Martin Sprocket & Gear
www.martinsprocket.com

Maxon Precision Motors
www.maxonmotorusa.com

Mcinnes Rolled Rings
1533 EAST 12TH STREET
ERIE, PA 16511
Phone: (814) 459-4495
Fax: (814) 459-8443
sales@mcrings.com
www.mcinnesrolledrings.com

SEE OURAD

Midwest Gear & Tool, Inc.
ngm;powertransmission.com/copage/956_Midwest-
ear,

Midwest Motion Products
www.midwestmotion.com
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MIJNO-USA
mijno.com

Mini-Broach Machine Company
minibroach.com

Mini Gears (Stockport) Ltd.
www.minigears.co.uk

Minsk Gear Works
www.mgw.by

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MPT Drives, Inc.
www.mptdrives.com

MT Tool & Manufacturing
www.mttoolinc.com

Muratech Engineering Company
WWW.muracopower.co.in

Netshape Technologies, Inc.
www.netshapetech.com

Neugart USA Corp
www.neugart.com/en-us/

New Allenberry Works (Deepak Industries Ltd.)
www.allenberrygears.com

Niebuhr Gears

www.niebuhr.dk
Nordex, Inc.
426 FEDERAL ROAD P30

BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

Northwest Electric Motor Company
northwestmotor.com

Nu-Teck Couplings Pvt. Ltd
www.nuteckcouplings.com

Oerlikon Fairfield
www.oerlikon.com/fairfield

Ondrives US Corp.
www.ondrivesus.com/

Ontario Gear and Spline
www.ontariogearandspline.com

Orbitless Drives. Inc
www.orbitless.com

P.G. DRIVE
www.pgdrive.com

P.T. International Corp. (PTI)
www.ptintl.com

Performance Gear Systems, Inc.
www.performance-gear.com

Permanent Steel Manufacturing Co.,Ltd
www.permanentsteel.com

Perry Technology Corporation
WWW.perrygedr.com

PICDesign
www.pic-design.com

Plastock - Putnam Precision Molding, Inc.
www.plastockonline.com

Popular Mechanical Works
www.popularmechworks.com

Portescap
WWW.portescap.com

Power Electric
www.powerelectric.com

Pragati Transmission Pvt Ltd
wiww.pragatigears.com

Precipart
WwWw.precipart.com

Precision Pump and Gear Works
WWW.ppg-works.com

Precision Technologies Group (PTG) Ltd.
www.ptgltd.com

PST Group (Precision Screw Thread)
www.thepstgroup.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Pulley Manufacturers International Inc.
www.pulleys.com

Pulsgetriebe GmbH & Co. KG
www.pulsgetriebe.com

QTC Metric Gears
www.qtcgears.com

Quality Bearings & Components
250 DUFFY AVENUE
HICKSVILLE, NY 11801
Phone: (516) 616-0436
Fax: (516) 616-0443
gbcsupport@qbcbearings.com
www.gbcbearings.com

Rave Gears LLC
www.ravegears.com

SEE OURAD

RBI Bearing Inc.
1055 STEVENSON COURT, SUITE 102W
ROSELLEIL 60172
Phone: (800) 708-2128
Fax: (630) 295-5490
info@rbibearing.com
www.rbibearing.com

SEE OUR AD
P5

Regal Power Transmission Solutions
www.regalpts.com

Reliance Gear Corporation
www.reliancegear.com

Renold
www.renold.com

Riley Gear Corporation
www.rileygear.com
Ringball Corporation
www.ringball.com
Ritbearing Corp.
www.ritbearing.com
Riverside Spline and Gear
www.splineandgear.com

Rj Link International, Inc.
www.rjlink.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Ronson Gears Pty. Ltd.
WWW.ronsongears.com.au

Rotek )
www.rotek-inc.com

Roto-tech Technologies
www.roto-tech.in

Rush Gears Inc.
www.rushgears.com

Sam Gears India Pvt.Itd
www.samgears.com

SBT Gearing Solutions
sbt-gears.co.uk/

Schaeffler Group USA Inc.
308 SPRINGHILL FARM ROAD
FORT MILL, SC 29715
Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

SEE OUR AD

BACK COVER

Schafer Industries
www.schafergear.com

Shanghai Shine Transmission Machinery Co. Ltd.
www.syptworld.com

Shivam Autotech Ltd.
www.shivamautotech.com

Sinotech
www.sinotech.com

SIPCO
www.sipco-mls.com

Siti Spa Riduttori
www.sitiriduttori.it

Six Star
www.sixstar.com.tw

SKF USA Inc.
www.skf.com

[
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Snow Nabstedt Power Transmissions Inc
www.snpt.biz

Sokhi Heli-Wom Gears Pvt. Ltd.
www.gearboxindia.com

Source Engineering Inc.
www.sei-automation.com

Southern Gear & Machine
3685 NW 106TH STREET
MIAMI, FL 33147
Phone: (305) 691-6300
Fax: (305) 696-3576
sales@southerngear.net
www.southerngear.net

SEE OURAD

Special Ingranaggi
www.specialingranaggi.com/en/

Spencer Pettus
www.spgear.com

Spiroid Gearing
1601 36TH AVENUE P22

ALEXANDRIA, MN 56308
Phone: (320) 762-7132
www.spiroidgearing.com

SPN Schwaben Praezision
www.spn-hopf.de

Sprockets Australia Pty. Ltd.
sprocketsoz.com.au

ST Gear & Machine LLC
www.stgearandmachine.com

STM Riduttori SpA
WWW.stmspa.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Suhner Manufacturing Inc.
www.suhner.com

Sumitomo Drive Technologies
www.sumitomodrive.com,

Supreme Gear Co.
WWW.supremegear.com

Suzhou Asia Pacific Metal Co., Ltd.
WWW.SZapmc.com

Systrand Manufacturing Corporation
www.systrand.com

T.E.A. Machine Components
www.teausa.net

Taiwan Precision Gear Corp.
WWW.tpg-tw.com

Team Industries
www.team-ind.com

Thyssenkrupp Rothe Erde USA Inc.
www.thyssenkrupp-rotheerde.com/

TienYi Gear Works Co.,Ltd
www.tienyigear.com.tw

Tirex Transmission
www.tirextransmission.com

Toledo Gearmotor
www.toledogear.com

Torque Transmission
www.torquetrans.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.{ransply.com

Triumph Gear Systems - Acr Industries
www.triumphgroup.com

Trojon Gear Inc.
www.trojon-gear.com

Tsubaki of Canada Limited
www.tsubaki.ca

Turner Uni-Drive
www.turnerunidrive.com
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Unique Forgings (India) Pvt. Ltd.
www.uniqueforgings.in

United Gear Works
unitedgearworks.com

VCSTLP
www.vcst.be

Venture Products International
www.ventureproducts.com

Victrex Gear Solutions
www.victrex.com/en/gears/

Vision Quality Components, Inc
www.visionqci.com

Voith Turbo Inc
voith.com/usa/en/index.htm/

VW Broaching Service Inc.
www.vwbroaching.com

W.M. Berg
www.wmberg.com

Wajax
www.wajax.com

WD Bearing America
1490 W. BERNARD DR., SUITE B
ADDISON, IL 60101-4337
Phone: (888) 334-3777
Fax: (630) 613-9917
America@wd-bearing.com
www.wd-bearings.com

WJB Grou
WWW.wjbgroup.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

Xtek, Inc.
www.xtek.com

Yieh Chen Machinery (Six Star Group)
www.yiehchen.com

York Industries
www.york-ind.com

SEE OUR AD

Zero-Max
13200 SIXTH AVENUE NORTH
MINNEAPOLIS, MN 55441
Phone: (763) 546-4300
Fax: (763) 546-8260
sales@zero-max.com
WWWw.zero-max.com

RIME
www.zrime.com.cn

ZIN Transmission Plant
www.zzn-transmissions.com

SEE OUR AD
)

INDUSTRIAL HARDWARE
AND MACHINE PARTS

Affiliated Distributors
www.adhg.com

AGA Parts
www.aga-parts.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

Bearing Engineering Company
bearingengineering-.com

Bearing Headquarters
www.bearingheadquarters.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

C-Flex Bearing Co., Inc.
www.c-flex.com

Comtec Mfg., Inc.
www.comtecmfg.com

Conveyor Accessories Inc.
WWW.conveyoraccessories.com

Daemar Inc.
www.daemar.com

Dendoff Springs
www.Dendoff.com

Fixtureworks
www.fixtureworks.net

G.L. Huyett
www.huyett.com

Gear Master Inc.
WWW.gearmaster.us

Hi-Grade Inc.
www.higradeinc.com

Houston Pump and Gear
www.houstonpumpandgear.com

HVH Industrial Solutions
hvhindustrial.com

1SC Companies
isccompanies.com

J.W. Winco Inc.
www.jwwinco.com

John Evans’ Sons
www.springcompany.com

Kiesler Machine Inc.
www.kieslermachine.com/

Koro Industries, Inc.
www.koroind.com
Machinists Inc.
machinistsinc.com
Martin Sprocket & Gear
www.martinsprocket.com
Melfast
www.melfast.com

Metric & Multistandard Components Corp
www.metricmec.com

Motion Industries
www.motionindustries.com
Mubea o
www.mubea-discsprings.com
National Bearings Company
www.nationalbearings.com

Netshape Technologies, Inc.
www.netshapetech.com

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OURAD

Ondrives US Corp.
www.ondrivesus.com/

Premier Udyog
www.premierudyog.org

Rexnord
www.rexnord.com

SIPCO
www.sipco-mls.com

Smalley Steel Ring Company
www.smalley.com

Stock Drive Products/Sterling Instrument (SDP/SI)
250 DUFFY AVENUE
HICKSVILLE, NY 11801 5|§E|°%R’§|DS
Phone: (516) 328-3300 7
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

W.M. Berg
www.wmberg.com

Wajax
www.wajax.com

York Industries
www.york-ind.com

LINEAR MOTION DEVICES

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET P3
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com
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Accent Bearings Co. Inc.
www.accentbearing.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Advanced Control Systems Corporation
www.acsmotion.com

Aerotech Inc.
www.aerotech.com

Affiliated Distributors
www.adhq.com

AGI Automation Components
www.agi-automation.com

AISCO Industrial Couplings
www.discoinc.com

Allied International
www.alliedinter.com

Amacoil, Inc.
www.amacoil.com

Ametric/ American Metric Corporation
www.ametric.com

Andantex USA Inc.
www.andantex.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

AST Bearings
www.astbearings.com

Atlanta Drive Systems Inc.
www.atlantadrives.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Beaver Aerospace and Defense Inc.
www.beaver-online.com

Bishop-Wisecarver Corp.
www.bwc.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Clarke Engineering Inc. (Clarke Gear Co.)
clarkegear.com

Cline
WWW.cui.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Davall Gears Ltd.
www.davall.com

David Brown Santasalo
www.dbsantasalo.com

Del-Tron Precision Inc.
www.deltron.com

DieQua Corp. a2
180(0VINGT8N DRIVE P1 4'30
BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Discovery Technology International, Inc.
www.dtimotors.com

Dover Motion
www.dovermotion.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

Dunkermotoren USA Inc.
www.dunkermotoren.com

Durabond Slide
www.durabondslide.com

Dynamic Structures and Materials, Llc
www.dynamic-structures.com
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Dynatect Manufacturing Inc. (fka A & A Mfg.)
www.dynatect.com

Dynex/Rivett Inc.
www.dynexhydraulics.com

Elliott Manufacturing
www.elliottmfg.com

Emerson Industrial Automation - Drives & Motor
www.emerson.com/en-us/automation-solutions

Equipment Rebuilding Services
www.ersgearbox.com/gear-boxes/

Exlar Actuation Solutions
www.exlar.com

Festo Corporation
www.festo.com/usa

FMCEngineering
www.fmcengineering.com

Framo Morat Inc.
www.framo-morat.com

H2W Technologies
www.h2wtech.com

Hallmark Industries Inc.
www.hallmarkind.com

Houston Pump and Gear
www.houstonpumpandgear.com

HPB Motion Control Co. Ltd.
www.hpb-industry.com

HVH Industrial Solutions
hvhindustrial.com

IAl America, Inc.
www.intelligentactuator.com

IBT Industrial Solutions
www.ibtinc.com

IDA Motion Inc.
www.idamotion.com

IKO International Inc.
www.ikont.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Intellidrives, Inc
www.intellidrives.com

ISC Companies
isccompanies.com

K+S Services
www.k-and-s.com

Kollmorgen
www.kollmorgen.com

Leeson Electric
www.leeson.com

Machinists Inc.
machinistsinc.com

Mavilor Motors, S.a.
www.mavilor.es

Melfast
www.melfast.com

Midwest Motion Products
www.midwestmotion.com

Mitsubishi Electric Automation, Inc.
us.mitsubishielectric.com/fa/en

Modern Linear Inc.
www.modernlinear.com

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com
Ondrives Ltd
www.ondrives.com
Optimal Part i i
optimalpart.com/mechanical-coupling
Ormec
www.ormec.com

Orttech
www.orttech.com

Parker Hannifin SSD Drives Div.
www.parker.com/ssdusa

Performance Gear Systems, Inc.
www.performance-gear.com

Phytron, Inc.
www.phytron.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.pi-Usa.us

PIC Design
www.pic-design.com

Portescap
WWW.portescap.com

Power Electric
www.powerelectric.com

Precipart
www.precipart.com

Precision Technologies Group (PTG) Ltd.
www.ptgltd.com

PST Group (Precision Screw Thread)
www.thepstgroup.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Rex Engineering Corp.
www.rex-engineering.com

RGW Sales Canada
www.rgwsalescanada.com

Ringball Corporation
www.ringball.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Rockwell Automation
www.rockwellautomation.com

Roton Products
Www.roton.com

Schaeffler Group USA Inc.
308 SPRINGHILL FARM ROAD
FORT MILL, SC 29715
Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

SEE OUR AD
BACK COVER

Sensata Technologies
www.sensatd.com

Serapid Inc.
www.serapid.us

Servometer
www.servometer.com

Sesame Motor Corp.
www.sesamemotor.com.tw

SEW-Eurodrive SEE OUR AD
1295 0LD SPARTANBURG Hw Y, INSIIBI ST\ @ GO 5
P0.BOX 518
LYMAN, SC 29635
Phone: (864) 439-7537
Fax: (864) 439-7830
www.seweurodrive.com

Siemens Industry, Inc.
www.usa.siemens.com/industry/us/en

SKF USA Inc.
www.skf.com

SPN Schwaben Praezision
www.spn-hopf.de

Steinmeyer Inc.
www.steinmeyer.com

Custom Precision Gears

Apart from the Crowd

\ -
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From Bevel to Worm Gears
Prototype to Assembly
Aerospace to Medical

Molon Motor and Coil
300 NORTH RIDGE AVE.
ARLINGTON HEIGHTS, IL 60005
Phone: (847) 253-6000
Fax: (847) 259-0299
www.molon.com

MOONS' Industries
www.moonsindustries.com/

Motion Industries
www.motionindustries.com

SEE OURAD

WE ARE YOUR PRECISION GEAR SOURCE

Southern Gear & Machine
(800) 248-5152
www.southerngear.net

Nordex, Inc.
426 FEDERAL ROAD
BROOKFIELD, CT 06804
Phone: 203-775-4877
Fax: 203-775-6552
sales@nordex.com
www.nordex.com

SEE OURAD

Est. 1957 Veteran-Owned 1SO 9001:2015  AS9100D
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Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE EE OUR AD
P11,15

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Stoffel Polygon Systems, Inc.
www.stoffelpolygon.com

T.E.A. Machine Components
www.teausa.net

Tampa Armature Works- TAW
www.tawinc.com

TDK InvenSense
www.invensense.com

Technico
www.technico.com

Tecnotion BV
www.tecnotion.com

TelcoMotion
www.telcointercon.com

Thomson Industries Inc.
www.thomsonlinear.com

Tolomatic, Inc.
www.tolomatic.com

TVT America, Inc.
www.tvtamerica.com

Venture Mfg. Co.
www.venturemfgco.com

VL Motion Systems Inc.
www.vimotion.com

W.M. Berg
www.wmberg.com

Wajax
Www.wajax.com

Warner Linear_
www.warnerlinear.com

WEG
www.weg.net
Whittet-Higgins Company
whittet-higgins.com
Wittenstein
www.wittenstein-us.com

WMH Transmissions Ltd
www.wmh-trans.co.uk

Yaskawa America, Inc.
www.yaskawa.com

LUBRICATION

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com

American Chemical Technologies, Inc.
www.americanchemtech.com

Atlanta Drive Systems Inc.
www.atlantadrives.com

Avalon International Corp.
www.avalongateway.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearin%Boys Ltd

www.bearingboys.co.uk

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

Bibby Turboflex
www.bibbyturboflex.com/

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Checkfluid
www.checkfluid.com

Chesterton
chestertonlubricants.chesterton.com/en-us

Cortec Corporation
WWw.cortecvci.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Daubert Cromwell LLC
www.daubertcromwell.com

Elkem Silicones
www.silicones.elkem.com

Extreme Industrial Lubricants
www.extremelubricants.com

Filter Pumper / Hydraulic Problems, Inc.
www.filterpumper.com

G.L. Huyett
www.huyett.com

Gleason Plastic Gears
www.gleasonplasticgears.com

Houghton International Inc.
www.houghtonintl.com

HVH Industrial Solutions
hvhindustrial.com

IBT Industrial Solutions
www.ibtinc.com

Integrated Components Inc.
www.integratedcomponentsinc.com
ISC Companies
isccompanies.com
Isel Inc.
iselinc.com

Kluber Lubrication North America L.P.
www.kluber.com

Kyodo Yushi USA Inc.
CONTINENTAL TOWERS - TOWER 1
1701 GOLF ROAD, SUITE 1108
ROLLING MEADOWS, IL 60008
Phone: (847) 364-2020
Fax: (847) 364-2727
www.kyodoyushiusa.com

SEE OUR AD
P2

Lovejoy, Inc. (A Timken Brand)
WWW.lovejoy-inc.com

The Lubricant Store
thelubricantstore.com

Lubriplate Lubricants Co.
www.lubriplate.com
Malloy Electric
www.MalloyWind.com
Microsurface Corporation
www.ws2coating.com
Motion Industries
www.motionindustries.com

MROSupply
www.mrosupply.com

oelheld U.S., Inc.
www.oelheld.com

Quality Bearings & Components
250 DUFFY AVENUE
HICKSVILLE, NY 11801
Phone: (516) 616-0436
Fax: (516) 616-0443
gbcsupport@qbcbearings.com
www.gbcbearings.com

SEE OURAD

Rexnord
www.rexnord.com

RMR-Rotating Machine Rebuilders
www.rmrebailders.com

Schaeffler Group USA Inc.
308 SPRINGHILL FARM ROAD
FORT MILL, SC 29715
Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

SEE OUR AD
BACK COVER

Simatec Inc.
www.simatec.com
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SKF USA Inc.
www.skf.com

SPX Cooling Technologies, Inc.
www.spxcooling.com,

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE TR
HICKSVILLE, NY 11801 -
Phone: (516) 328-3300 P1 1'1 5
Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com

Sumitomo Drive Technologies
www.sumitomodrive.com

Tien Yi Gear Works Co.,Ltd
www.tienyigear.com.tw
Transmission Machinery Co., Ltd
www.transcyko-transtec.com
Transply Inc.
www.transply.com
United Gear Works
unitedgearworks.com
Wajax
WWw.wajax.com

WD Bearing America
1490 W. BERNARD DR., SUITE B
ADDISON, IL 60101-4337
Phone: (888) 334-3777
Fax: (630) 613-9917
America@wd-bearing.com
www.wd-bearings.com

Whitmore
whitmores.com

SEE OUR AD

MOTORS

ABB Motors and Mechanical Inc.
5711R.S. BOREHAM, JR. STREET
P.0. BOX 2400
FORT SMITH, AR 72901
Phone: (479) 646-4711
Fax: (479) 648-5792
www.baldor.com

P3

Accent Bearings Co. Inc.
www.accentbearing.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Advanced Control Systems Corporation
WWWw.acsmotion.com

Aerotech Inc.
www.aerotech.com

Affiliated Distributors
www.adhq.com

Allied Motion
www.alliedmotion.com

Ametric/ American Metric Corporation
www.ametric.com

Applied Dynamics
www.applied-dynamics.com

Arc Systems, Inc
WWW.drcsystemsinc.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

ASITechnologies Inc.
www.asidrives.com

Assun Motor Pte Ltd
www.assunmotor.com/

ATO Inc
www.ato.com/

Automation Direct
www.automationdirect.com
BDI - Bearing Distributors Inc.

www.bdiexpress.com
Bearing Engineering Company
bearingengineering.com
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Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.
www.bearingsnow.com

Bison Gear and Engineering Corp.
www.bisongear.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Bodine Electric Company
www.bodine-electric.com

Bonfiglioli Riduttori S.p.A.
www.bonfiglioli.com

Bonfiglioli USA
www.BonfiglioliUSA.com

Boston Gear
www.bostongear.com

Brother Gearmotors
200 CROSSING BLVD. INSIDE FRONT COVER

BRIDGEWATER, NJ 08807

Phone: (866) 523-6283

Fax: (908) 575-3743
gearmotors@brother.com
www.brother-usa.com/Gearmotors

BSF, Inc.
www.bsfinc.net

Buehler Motor, Inc.
www.buehlermotor.com

CNC Center
www.cnccenter.com

Cone Drive
www.conedrive.com

Custom Motors Inc.
www.custommotorsmn.com

Cutes Corporation
Www.cutes.com.tw

Dalton Bearing Service, Inc.
www.daltonbearing.com

Davall Gears Ltd.
www.davall.com

David Brown Santasalo
www.dbsantasalo.com

DieQua Corp.
180 COVINGTON DRIVE P14,30

BLOOMINGDALE, IL 60108
Phone: (630) 980-1133
Fax: (630) 980-1232
info@diequa.com
www.diequa.com

Discovery Technology International, Inc.
www.dtimotors.com

Dover Motion
www.dovermotion.com

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

Dunkermotoren USA Inc.
www.dunkermotoren.com

Dynex/RivettInc.
www.dynexhydraulics.com

Eagle PLC
www.eagleplc.com

Electronic Machine Parts
www.empregister.com

Electro Static Technology
WWW.est-aegis.com

Elektrim Motors
www.elektrimmotors.com

Emerson Industrial Automation - Drives & Motor
www.emerson.com/en-us/automation-solutions

Equipment Rebuilding Services
www.ersgearbox.com/gear-boxes/

EquipNet
Www.equipnet.com

Exlar Actuation Solutions
www.exlar.com

Festo Corporation
www.festo.com/usa

Framo Morat Inc.
www.framo-morat.com

GoHz Power Supply Inc
www.gohz.com

Groschopp Inc.
www.groschopp.com

H2W Technologies
www.h2wtech.com

Hallmark Industries Inc.
www.hallmarkind.com

Hansen Corporation
www.hansen-motor.com

Hoffmann Technics AG
www.hoffmann-tech.ch

HPB Motion Control Co. Ltd.
www.hpb-industry.com

HVH Industrial Solutions
hvhindustrial.com

I-MAK Reduktor
www.imakreduktor.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Automation Co.
www.industrialautomation.co

Integrated Components Inc.
www.integratedcomponentsinc.com

Intellidrives, Inc
www.intellidrives.com

ISC Companies
isccompanies.com

JIE Drives
493 MISSION STREET P31

CAROL STREAM, IL 60188
Phone: (630) 580-9986
info@jie-drives.com
jie-drives.com

JVL Industri Elektronik A/S
www.jvl.dk

K+S Services
www.k-and-s.com

KEB America, Inc.

kebblog.com
Kollmorgen
www.kollmorgen.com
Kraft Power Corporation
www.kraftpower.com
Lafert North America
5620 KENNEDY ROAD P25

MISSISSAUGA ON  L4Z 2A9

CANADA

Phone: (905) 629-1939 or (800) 661-6413
Fax: (905) 629-2852
sales@lafertna.com
www.lafertna.com

Leeson Electric
www.leeson.com

Lenze Americas
www.lenze.com

Malloy Electric
www.MalloyWind.com

Mark Elektriks
www.markelektriks.com

Mavilor Motors, S.a.
www.mavilor.es

Maxon Precision Motors
www.maxonmotorusa.com

Midwest Motion Products
www.midwestmotion.com

Mitsubishi Electric Automation, Inc.
us.mitsubishielectric.com/fa/en

Modicon PLC
www.modiconplc.com

DECEMBER ]7P0wer Transmission Engineering 63

ARLINGTON HEIGHTS, IL 60005
Phone: (847) 253-6000
Fax: (847) 259-0299
www.molon.com

MOONS’ Industries
www.moonsindustries.com/

Motion Industries
www.motionindustries.com

MPT Drives, Inc.
www.mptdrives.com

MRO Electric and Supply
www.mroelectric.com/

MT Tool & Manufacturing
www.mttoolinc.com

Navyug Electric Motors & Pumps Ltd
www.navyugelectricmotors.com

New Power Electric (USA) LLC
WWW.USa-newpower.com

Ningbo Zhongyi Hydraulic Motor Co. Ltd.
www.zihyd.com

Northwest Electric Motor Company
northwestmotor.com

Novotec Argentina SRL
www.novotecargentina.com

Oerlikon Fairfield
www.oerlikon.com/fairfield

Onvio LLC
www.onviollc.com

Optimal Part
optimalpart.com/mechanical-coupling

Orbitless Drives. Inc
www.orbitless.com

Ormec
Www.ormec.com

Parker Hannifin SSD Drives Div.
www.parker.com/ssdusa

Performance Gear Systems, Inc.
www.performance-gear.com

Phytron, Inc.
www.phytron.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.pi-usa.us

Popular Mechanical Works
www.popularmechworks.com

Portescap
WWW.portescap.com

Power Electric
www.powerelectric.com

Precipart
www.precipart.com

Precision Microdrives Limited
www.precisionmicrodrives.com

Precision Pump and Gear Works
www.ppg-works.com

PTD Outlet: Power Transmission Distributors
www.ptdoutlet.com

Rae DC Products Group
www.raemotors.com

Regal Power Transmission Solutions
www.regalpts.com

Rex Engineering Corp.
WWWw.Iex-engineering.com

Riley Gear Corporation
www.rileygear.com

RMR-Rotating Machine Rebuilders
www.rmrebdilders.com

Rockwell Automation
www.rockwellautomation.com

Rocky Mountain Technologies
www.rockymountaintechnologies.com

[
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Molon Motor and Coil
300 NORTH RIDGE AVE. P26
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Schaeffler Group USA Inc.
308 SPRINGHILL FARM ROAD
FORT MILL, SC 29715
Phone: (803) 548-8500
Fax: (803) 548-8599
info.us@schaeffler.com
www.schaeffler.us

Schneider Electric Motion USA
motion.schneider-electric.com

Sensata Technologies
www.sensata.com

Sesame Motor Corp.
www.sesamemotor.com.tw

SEW-Eurodrive SEE OUR AD
R TRrsEaad \NSIDE BACK COVER
P0.BOX 518
LYMAN, SC 29635
Phone: (864) 439-7537
Fax: (864) 439-7830
WWV\/.SeWeUrOdriVe.COm

SEE OUR AD
BACK COVER

Shanghai Shine Transmission Machinery Co. Ltd.
www.syptworld.com

Siemens Industry, Inc.
www.usa.siemens.com/industry/us/en

Sinotech
www.sinotech.com

SIPCO
www.sipco-mls.com

Siti Spa Riduttori
www.sitiriduttori.it

SKF USA Inc.
www.skf.com

Source Engineering Inc.
www.sei-automation.com

SPX Cooling Technologies, Inc.
www.spxcooling.com,

Star Gears )
www.stargears.in

STM Riduttori SpA
www.stmspa.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
HICKSVILLE, NY 11801 SFEE‘IO%R A1D5
Phone: (516) 328-3300 ’

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com

www.sdp-si.com

Sumitomo Drive Technologies
www.sumitomodrive.com,

Taiwan Precision Gear Corp.
WwWWw.tpg-tw.com

Tampa Armature Works- TAW
www.tawinc.com

Techtop Industries, Inc.
www.techtopind.com

Tecnotion BV
www.tecnotion.com

Teco Westinghouse
www.tecowestinghouse.com

TelcoMotion
www.telcointercon.com

Thomson Industries Inc.
www.thomsonlinear.com

Tien Yi Gear Works Co.,Ltd
www.tienyigear.com.tw

Tolomatic, Inc.
www.tolomatic.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.lransply.com

TSS Rotterdam B.V.
www.tssr.nl

TVT America, Inc.
www.tvtamerica.com

Varitron Enginnering (Taiwan) Co., Ltd
WWW.C-var.com

Venture Mfg. Co.
www.ventiremfgco.com

VL Motion Systems Inc.
www.vimotion.com
W.M. Berg
www.wmberg.com
Wajax
www.wajax.com
WEG
www.weg.net
Wittenstein
www.wittenstein-us.com

WorldWide Electric Corporation
www.worldwideelectric.net

Yaskawa America, Inc.
www.yaskawa.com

Yilmaz Reduktor Sanayi ve Tic A.S.
www.yr.com.tr

Zhengzhou AOKMAN Machinery Co. Ltd.
wwiw.aokman-gearbox.com

RESOURCES
Affiliated Distributors
www.adhg.com

AGMA
WWW.agma.org

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

Beyta Gear Service
ON230 COUNTY FARM ROAD
WINFIELD, IL 60190
Phone: (630) 209-1652
chuck@beytagear.com
www.beytagear.com

SEE OUR AD

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com

Comtec Mfg., Inc.
www.comtecmfg.com

Deutsche Messe AG
www.messe.de

Dorris Gear Drives
www.DorrisCo.com

Industrial Careers Pathway (ICP)
www.ptda.org

Lafert North America
5620 KENNEDY ROAD
MISSISSAUGA ON  L4Z 2A9

SEE OURAD
P25
CANADA

Phone: (905) 629-1939 or (800) 661-6413
Fax: (905) 629-2852
sales@lafertna.com
www.lafertna.com

Machine Guard & Cover Co.
machineguard.com

MCMA - Motion Control & Motor Association
www.motioncontrolonline.org

Ondrives US Corp.
www.ondrivesus.com/

Pioneer Motor Bearing Co.
www.pioneer1.com/
PTDA
www.ptda.org

Randall Publications LLC
www.powertransmission.com

Rocky Mountain Technologies
www.rockymountaintechnologies.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

SEALS

Accent Bearings Co. Inc.
www.accentbearing.com

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhg.com
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Ametric / American Metric Corporation
www.ametric.com

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Baart Industrial Group
www.baartgroup.com

Bartlett Bearing Company, Inc.
www.bartlettbearing.com

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering-com

Bearing Headquarters
www.bearingheadquarters.com

Bearings and Industrial Supply Company, Inc.

www.bearingsnow.com

Bearing Service Company
www.bearing-service.com

BK Power Systems - An Integrated Corrosion Co.

www.bkpowersystems.com

Centritec Seals, LLC
www.centritecseals.com

Daemar Inc.
www.daemar.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Darbar Belting
www.darbarbelting.co.in

EquipNet
Wwww.equipnet.com

G.L. Huyett
www.huyett.com

Gallagher Fluid Seals, Inc.
www.gallagherseals.com/

GMN Bearing USA, Ltd.
www.gmnbt.com

Houston Pump and Gear
www.houstonpumpandgear.com

HVH Industrial Solutions
hvhindustrial.com

IBT Industrial Solutions
www.ibtinc.com

1SC Companies
isccompanies.com

J.W. Winco Inc.
www.jwwinco.com

jbj Techniques Limited
www.jbj.co.uk

Koro Industries, Inc.
www.koroind.com

Kyodo Yushi USA Inc.
CONTINENTAL TOWERS - TOWER 1
1701 GOLF ROAD, SUITE 1108
ROLLING MEADOWS, IL 60008
Phone: (847) 364-2020
Fax: (847) 364-2727
www.kyodoyushiusa.com

Machinists Inc.
machinistsinc.com

Malloy Electric
www.MalloyWind.com

Metric & Multistandard Components Corp
www.metricmcc.com

Motion Industries
www.motionindustries.com

Moventas Ltd.
www.moventas.com

MROSupply
www.mrosupply.com

Northwest Electric Motor Company
northwestmotor.com

Pioneer Motor Bearing Co.
www.pioneer1.com/

PTD Outlet: Power Transmission Distributors

www.ptdoutlet.com
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RGW Sales Canada
www.rgwsalescanada.com

RMR-Rotating Machine Rebuilders
www.rmrebuilders.com

Rubenaa.s.
www.rubena.cz

SKF USA Inc.
www.skf.com

Smalley Steel Ring Company
www.smalley.com

SPX Cooling Technologies, Inc.
www.spxcooling.com,

SSP Manufacturing, Inc
www.sspseals.com

Stock Drive Products/Sterling Instrument (SDP/SI)

250 DUFFY AVENUE
SEE OUR AD
P11,15

HICKSVILLE, NY 11801

Phone: (516) 328-3300

Fax: (516) 326-8827
sdp-sisupport@sdp-si.com
www.sdp-si.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com
Wajax
Www.wajax.com

WIB Grou

WwWw.wjbgroup.com

Zerelli Technologies Inc
www.zerelli.com

SENSORS

Acorn Industrial Services Ltd.
www.acorn-ind.co.uk

Affiliated Distributors
www.adhq.com

Akron Gear and Engineering
www.akrongear.com

Allied Motion
www.alliedmotion.com

Andec Mfg. Ltd.
www.andec.ca

Applied Dynamics
www.applied-dynamics.com

Area Distributors Inc.
areadist.com

Arnold Magnetic Technologies
www.arnoldmagnetics.com

Assun Motor Pte Ltd
www.assunmotor.com/
ATO Inc
www.ato.com/
Automation Direct
www.automationdirect.com

Axus.rl.
WWw.axu.it

BDI - Bearing Distributors Inc.
www.bdiexpress.com

Bearing Engineering Company
bearingengineering.com

Bearing Headquarters
www.bearingheadquarters.com

BEI Sensors
www.beisensors.com

Binsfeld Engineering Inc.
www.binsfeld.com

Bison Gear and Engineering Corp.
www.bisongear.com

BK Power Systems - An Integrated Corrosion Co.
www.bkpowersystems.com
Checkfluid
www.checkfluid.com
Comtel Corporation
www.comtel.com/
CUlnc
WWW.cui.com

Dalton Bearing Service, Inc.
www.daltonbearing.com

Datum Electronics Ltd
datum-electronics.co.uk/

Drive Lines Technologies Ltd
www.drivelines.co.u

Duff Norton Australia
www.duffnorton.com.au

Dunkermotoren USA Inc.
www.dunkermotoren.com

Electronic Machine Parts
www.empregister.com

EquipNet
www.equipnet.com

Fagor Automation
www.fagor-automation.com

Festo Corporation
www.festo.com/usa

The Fredericks Company
www.frederickscompany.com

FSI Technologies Inc.
www.fsinet.com

GP:50 Corporation
www.GP50.com

HBM
www.hbm.com

Heidenhain Corporation
www.heidenhain.com

Hitec Sensor Developments
www.hitecsensors.com

HPB Motion Control Co. Ltd.
www.hpb-industry.com

IBT Industrial Solutions
www.ibtinc.com

Industrial Clutch Parts Ltd.
www.icpltd.co.uk

Intellidrives, Inc
www.intellidrives.com

ISC Companies
isccompanies.com

JVL Industri Elektronik A/S
www.jvl.dk

K+S Services
www.k-and-s.com

Kavlico Corporation (A Sensata Technologies Brand)
www.kavlico.com

KEB America, Inc.
kebblog.com

Magtrol, Inc.
www.magtrol.com

Mantracourt Electronics
www.mantracourt.com

Marshall Wolf Automation Inc.
www.wolfautomation.com

MATsolutions
www.matsolutions.com/Power-Meters-Sensors

Maxcess .
www.maxcessintl.com

Maxon Precision Motors
www.maxonmotorusa.com

Mayr Corporation
www.mayr.com

Micronor Inc.
www.micronor.com

Midwest Motion Products
www.midwestmotion.com

Motion Industries
www.motionindustries.com

MTS Sensors
www.mtssensors.com

Novotec Argentina SRL
www.novatecargentina.com

PI (Physik Instrumente) L.P. Piezo Actuator Nano
WWW.pi-usa.us

Portescap
www.portescap.com

Potomac Electric
www.potomacelectric.com/

Precipart
www.precipart.com

Quality Bearings & Components
250 DUFFY AVENUE
HICKSVILLE, NY 11801
Phone: (516) 616-0436
Fax: (516) 616-0443
gbcsupport@gbcbearings.com
www.qbcbearings.com

SEE OURAD

RDF Corporation
www.rdfcorp.com

Renishaw Inc
www.renishaw.com

Rockwell Automation
www.rockwellautomation.com

Schenck USA
www.schenck-usa.com

Sensata Technologies
www.sensatd.com

Sensor Products Inc.
www.sensorprod.com

Sensor Technology Ltd
WWW.sensors.co.uk

Sinotech
www.sinotech.com

SKF USA Inc.
www.skf.com

Source Engineering Inc.
www.sei-automation.com

Stellar Technology - Lord Corp.
wwuw.stellartech.com

TDK InvenSense
www.invensense.com

Tef Cap Industries Inc.
www.tefcap.com

Transmission Machinery Co., Ltd
www.transcyko-transtec.com

Transply Inc.
www.transply.com

Variohm EuroSensor
www.variohm.com/

Voith Turbo Inc
voith.com/usa/en/index.html

Wajax
WWW.wajax.com

Xtek, Inc.
www.xtek.com

SOFTWARE

Affiliated Distributors
www.adhg.com

Comtec Mfg., Inc.
www.comtecmfg.com

Excel Gear, Inc.
www.excelgear.com

Involute Simulation Software Inc.
www.hygears.com

KISSsoft AG (A Gleason Company)
www.kisssoft.ag

Lenze Americas
www.lenze.com

Mark Elektriks
www.markelektriks.com

MESYS AG
www.mesys.ag

MIINO-USA
mijno.com

SMT - Smart Manufacturing Technology
www.smartmt.com

Wajax
www.wajax.com

IRIME
www.zrime.com.cn
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Cost-Effective, High-Performing

Motors without
Magnets - Part i

George Holling

In Part I we explored various motor technologies used today
for industrial and traction motor design. Here in Part II we
will explore another motor option: reluctance motors.
Although invented in the 1800s, the variable switched reluc-
tance (VSR or SR) motor was re-discovered in the 1990s when
the electronic power switches, FETs, IGBTs, became read-
ily available on a commercial basis. In recent years the VSR
has once again attracted a lot of attention as a cost-effective

Figure 1 Basic lamination design of a VSR motor.

Figure2 Key components of the VSR motor.
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eodymium

alternative to the permanent magnet (PM) motor.

In Figure 1 we show the basic diagram of the VSR lamina-
tion. Other key parts of the VSR motor are shown in Figure 2.
Finally, a picture of a production VSR motor is shown (Fig. 3).

The VSR has a number of rotor and stator teeth where the
number of rotor teeth 7, is typically +2 of the number of stator
teeth n,, and n, is an integer multiple of 2 times the number
of phases n,. The VSR is characterized by its ratio of rotor-to-
stator teeth and common ratios are 6:4 and 12:8 for a 3-phase
motor and 8:6 for a 4-phase motor.

Unlike most other brushless motors, the coils are wound
concentrically around a single stator tooth (Fig.2) which re-
duces the end-turn length, copper weight and copper losses.
It also reduces the cost to manufacture the VSR motor due to
its simple winding patterns.

The VSR motor can be very efficient; for example, a 5 KW
VSR motor can reach up to 95% efficiency. And a larger
VSR motor can have even higher efficiency. The VSR deliv-
ers constant torque — from starting torque up to a “base”
speed —and the constant power above up to 3x the base
speed without a significant loss in efficiency. The speed/
torque curve of a typical VSR motor is shown (Fig. 4).

An added advantage of the VSR is that it can be largely con-
trolled by properly turning the phases “ON” and “OFF” at the
correct times when running at a constant speed, and no ad-
ditional current control will be required; this increases the
drive efficiency and can reduce the controller cost.

Figure3  Full VSR motor.
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The main drawback of the VSR motor is that each of its
phases must be controlled independently —which requires
two motor leads to be brought out from the motor to the con-
troller for each phase —and the controller requires addi-
tional components, compared to a permanent magnet (PM)
brushless motor (BL). In Figure 5 we show the flux pattern of
a typical VSR lamination.

The VSR motor design requires high flux concentrations in
the lamination steel for efficient operation and VSR motors
typically operate at 1.8T-2.2T flux density, which is higher
than those of similar PM BL motors. Due to the high flux den-
sities in the steel, it is very important to minimize the back-
iron and tooth width, which can result in a mechanically
“weaker” lamination compared to that of a similar-sized PM
or induction motor.

Also, the airgap of the VSR is small, i.e. 10-20 mils — which
presents mechanical challenges — and it results in strong, ra-
dial magnetic forces acting on the rotor. These forces, cou-
pled with the thin outer lamination ring, result in acoustical
noise that is generated in the VSR motor; so they can be noisy
unless additional design measures are taken.

An additional concern typically associated with VSR mo-
tors is the torque ripple, as shown in Figure 6.

The VSR motor is commonly considered “noisy,” but many
successful designs exist where the motor runs very quietly,
i.e.—the Neptune washer VSR motor made by Emerson. We
have also compared noise levels of a PM traction motor ver-
sus a properly designed VSR motor and found the noise mea-
surements in the passenger compartment to be within +3dB
from each other, with neither motor being clearly quieter.

However, there is a second type of reluctance motor which,
until recently, did not gain much attention, — the synchro-
nous reluctance motor (SYR) —and it has only recently gen-
erated serious interest.

Torque,ENT. v. Speed
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Figure4 Speed/torque curve of a VSR motor.
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Figure5 Flux distribution of a typical VSR motor.
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Figure 6 Torque ripple of the VSR motor.
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Figure 7 shows the lamination design of a synchronous re-
luctance motor and Figure 8 shows the flux distribution in
the SYR lamination; and in Figure 9 is a photo of a SYR motor.

In Figure 10 we show the speed/torque curve of a SYR
motor.

The SYR delivers constant torque from stall (0 RPM) up to a
“base” speed, and the constant power above the base speed.
The SYR can be operated in this constant power region up
to 3x the base speed without a significant loss in efficiency.
Furthermore, the SYR can achieve very high operating ef-
ficiencies at high speed and we are designing a 3" diame-
ter SYR motor with a 1.5" stack that can operate at 10 KW at
36,000 rpm, while maintaining above 93% motor operating
efficiency.

The SYR has a distributed winding, just like the PM BL
motor and the AC induction (ACI) motors, e.g.—the ABB
SYR in Europe uses an existing AC stator and simply added
a reluctance rotor. This ABB motor has become a very

successful SYR motor product line, but most SYRs today are
custom-designed specifically as SYR motors —especially in
the U.S —which yield smaller and more efficient SYR motors.

The SYR can be manufactured with the same winding
equipment and facilities as existing brushless and induc-
tion motors. No magnets need to be glued and/or retained,
which further simplifies SYR manufacturing and results in
cost savings.

Like the PM brushless and the ACI, the SYR requires one
motor lead per phase and, with minor software changes, it
can run with the same controller hardware as the PM brush-
less motor.

Because the stator backiron is generally thicker than that
of the VSR motor, the SYR runs quieter. Testing on some
motor comparisons has shown that the SYR has a noise sig-
nature that is comparable to that of a PM BL motor in specific
applications.

The operating efficiencies of the SYR motor are slightly

Figure7 Lamination of the SYR motor.

Figure9 Synchronous reluctance test motor.
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Figure8 Flux distribution of typical SYR motor.

Torque,EN. v. Speed

B I I A A e L L L
[L%

0 500 LEGS 1800 2000 2500 3800 3% 4000
Spewd]pe]

Figure 10 Speed torque of SYR motor.
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Figure 11 The torque ripple of a SYR motor.

less than those of a high-performance neodymium PM BL,
but that is offset by a lower manufacturing cost compared to
the brushless motor and a significantly lower controller cost
compared to the VSR.

The SYR also has an almost constant torque. A typical torque
ripple curve is shown in Figure 11; it shows only a small varia-
tion of the motor’s torque as a function of its position.

Also, while the SYR will have its highest operating efficien-
cies when excited with sinusoidal waveforms (AC), the SYR
will also perform very efficiently when energized with trape-
zoidal waveforms — just like the brushless DC motor. This al-
lows for low-cost Hall sensors to be used for feedback. Both
the VSR and SYR can be operated sensor-less, using propri-
etary sensorless controls for positioning and speed control of
SYR motors without loss in performance for high-tempera-
ture automotive and military applications.

Also, since the SYR motor has no magnets, there is no risk of
demagnetization during overload conditions and the motor
can easily operate in higher ambient temperature environ-
ments — a key feature for some advanced automotive, down-
hole drilling and military applications.

In Table 1 we show a comparison of material weights: one

Table1 Comparison of material weights.

PM brushless VSR SYR
Laminations (Ib) 0.48 0.53 0.42
Copper (Ib) 0.22 0.28 0.16
Magnet (Ib)
Magnet Assembly 2.75 0.00 0.00
Shaft 1.50 1.50 1.50
Bearings 2.00 2.00 2.00
Endbells
Housing
Assembly
Lamination $/Ib 2.00 3.00 3.00
Copper $/Ib 10.00 10.00 10.00
Magnet $/Ib 5.60
Total Cost 9.41 7.88 6.35

component in the cost comparison used when deciding
which motor to use.

This comparison clearly favors the SYR in this specific ex-
ample and, if the controller cost were taken into account, the
SYR and the PM brushless will be the prime candidates.

Potential customers have been quite receptive, and work-
ing designs are under development to replace offshore PM
BL motors with SYRs that can be cost-effectively produced
domestically.

Next time you need a low-cost, high-performance motor,
you should look beyond the PM BL motors and consider the
reluctance motors — specifically the SYR —as an alternative
to a lower-cost motor drive system. PTE
For more information.

Questions or comments regarding this paper? Contact the author

at Rocky Mountain Technologies at 406-225-7120 or info@
RockyMountainTechnologies.com.

George Holling holds significant influence in two companies —as
technical director of Electric Drivetrain Technologies (2011~ present)
Moab, UT and as CTO of Rocky Mountain Technologies (2001-
present), Basin, MT; contact George Holling at George.Holling@

RockyMountainTechnologies.com.
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motors

at www.powertransmission.com

DECEMBER ]7P0wer Transmission Engineering 6 9



| TECHNICAL]

Reliability Safequarding for an 8 MW Wind
Energy Gearbox in Serial Production: Prototype
and Process Development Ensuring Stable
Quality at the Highest Level

Dr.-Ing. Dirk Strasser, Dipl.-Ing. Stefan Troll, Dipl.-Ing. Ralf Sperlich,
Dipl.-Ing. Jorg Minch, ZF Industrieantriebe GmbH, Witten

Market Challenges and Motivation

The offshore market segment is forecasted to grow with a
16% cumulative annual growth in 2015 to 2020. The recent
tender process leads to low power prices for offshore wind,
e.g.— Dutch Borssele IIT and IV with 54.5 EUR/MWh. There-
fore, offshore has the potential of reducing the levelized cost
of energy, particularly when leveraging economies of scale
and industrial maturity.

Atthe same time, a gearbox exchange on an offshore turbine
causes repair costs of at least a million Eur.; thus, the highest

* Three-stages planetary gearbox ~*i%

product reliability is required to safeguard business certainty. - Medium speed concept
Project and Design Characteristics . 'm SADEN
In 2010, ZF (formerly Bosch Rexroth) started the develop- Ranech Sorpw i
ment of the 8 MW gearbox. In 2013 ZF delivered the first pro- * Weight: 71.5¢
totype. The gearbox design was validated within a huge vali- * Ratio: 38
dation program on the customer’s system test rig, as well as « DxL: 3x3m
on the prototype turbine.
After passing more than 10 gate reviews Figure 1 Design and main data of the 8 MW differential gearbox.

and design reviews according to the cus-
tomer’s development process, and having
implemented some design improvements,
the 0-series production began in 2015. The
qualification of the manufacturing process
was ensured by applying four audits per
year, together with the turbine manufacturer
and end-customers. Also a certification body

Power split to 2 planet stages

= Reliable load distribution

= nammow planets (b/d1=0.8), small
bearings, spured gears)

= High ratio possible (i = 55)

Small components

Conventional Differential

proved and released the processes.

The manufacturing processes’ quality has
continuously improved. Meanwhile, the
100™ gearbox has been supplied successfully
in May 2017.

ZF uses the differential gearbox for this ap-
plication — a proven design applied in more
than 2,500 gearboxes in the power range

= Advantages for:
- Production
- Availability
- Handling/Logistics
- Heat treatment

from 2.5 to 3 MW since 2003. High Torque density " \':: G o 7
£ o [N AN
The 8MW design consists of three plan- | *UP t050% Increased torque density ©_/ %\ [ =y ) l-\” {7 ’)
etary stages with a total ratio of about 38 in identical installation space with V@ { =@

(Fig.1). The gearbox weight is about 71.5
metric tons, with a diameter and length of
about 3,000 mm.

numerous planets

Figure2 Characteristics of the differential gearbox concept.

This paper was first presented at the International VDI Conference on Gears 2017, Garching/Munich (VDI-Berichte 2199, 2017, VDI

Verlag GmbH

7@ Power Transmission Engineering—[ 2019

WWW.F’CIWERTRANSMISSIDN.CCIM]i




The gearbox is originally rated for 8,400 kNm, with an up-
rate margin up to significantly more than 9,000 kNm without
design changes.

The concept is characterized by a power split on two plan-
etary stages on the high torque input side. A further planetary
stage combines the power flow again (Fig.2). The concept al-
lows using comparably small gear wheels and small bearings.
At the same time, high total ratios up to i=50 can be achieved,
since the stationary gear ratio is only in the range of 3.2-3.5
in each stage. The small stationary gear ratio provides the
space for implementing further alignment functionality like,
e.g., the double-cardanic sun system. The gear’s aspect ratio
is approximately 50% smaller than in conventional planetary
gearbox architectures. The torque split allows using compa-
rable small modules, which in turn lead to small gear diam-
eters and small teeth. The component sizes and weight lead
to advantages for logistics, material handling and heat treat-
ment processes.

The differential gearbox concept provides possibilities for
a 50% power density increase in the same volume by using
numerous planets.

Prototype Development
Reliability engineering. A strong focus was put on reliabil-
ity during the entire prototype development (Fig 3). Starting
with comprehensive field experience with the differential
gearbox concept, engineering experience of about 25 years
in wind business and knowledge in applying sophisticated

simulation tools, three elements of reliability engineering be-
came important:

o The reliability prognosis focuses on the prediction of the
component’s reliability and the overall gearbox system. By
an additional sub-project, applicable calculation methods
have been developed (see also ZF’s report on International
Conference on Gears 2015 (Ref. 3)). The fundamentals of
that approach are based on Bertsche (Ref. 1).

e Proper risk management by using structured methods like
the failure mode effect analyses (FMEA) for designs — but
also for processes. The FMEA has been carried out and
updated throughout the entire development process. The
method delivers input for the simulation tasks, as well as
for the validation program.

o The validation program is adjusted to the verification
topics. The results are processed in the FMEA and the
risks are mitigated accordingly. The main pillars of the
validation program are component, rig and field testing.

o Many of the described actions exceed the requirements of
the IEC 61400-4 standard (Ref. 2).

Simulations. The theoretical reliability has to be safe-
guarded by comprehensive simulations considering all
drivetrain loads. The simulation is necessary to predict early
failure risks and thus reduce the validation time and costs as
good as possible.

Therefore, a complete model of the drivetrain has been set
up in a finite element model, as well as in a multi-body model,
to adequately examine the static and dynamic influence from
the overall system on the individual components (Fig. 4).

Due to the huge size of the model it was important to find

* Field Experience

with Existing =>
Products
» Application &
Engineering
experience -

» Sophisticated
Simulation Tools
and Engineering
Methods

Lessons Learned / Design Guidelines

Reliability Prognosis
(quantitative) ——
+ Component/ =
System Relia - sl ! aal

+ Simulations

=

Risk Managemer|
(qualitative) :
* Design-FMEA 1-
* Process-F! '
. Simu!atiorl

o

Validation
* Component Test
» TestRig Test
* Field Test

Figure3 Basic focus points for reliability engineering.

Figure4 Simulation on system and component level.
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the right modelling strategy, safeguarding the needed accu-
racy on one hand but keeping the computing time under con-
trol on the other hand. This means e.g. applying small mesh
elements only locally or using so called “super elements”
providing required physical characteristics. Particularly a
suitable modelling of contact areas plays an important role
to simulate accurate deformations. Using sub-models turned
out to be suitable for the model exchange with the customer
and the component suppliers.

For the loads and dimensions of an 8 MW turbine, the
drivetrain deflections are in the order of magnitude of
1-3mm. These influences have to be taken into account in a
variety of ways in the design — especially on the component
level; for example, for the bearing load distribution and the
tooth modifications, which are in the order of magnitude of
10 to 30 pm.

As an example, Figure 5 shows the load distribution of a
pre-loaded taper roller bearing set supporting the planet car-
rier; each circle represents the force on an individual roller
element. Two bearing rows are shown (red: generator side
bearing, blue: rotor side bearing). The state-of-the-art rigid
calculation shows a proper load distribution over the rolling
elements, whereas the advanced calculation reveals an un-
equal distribution caused by the varying stiffness of the bear-
ing seat. Applying such an advanced

entire drivetrain was investigated by means of multi-body
simulations (MBS); thus, the interaction of drivetrain struc-
ture and gearbox was optimized. On one hand, the Eigen
frequencies of the components were adjusted in order to
avoid harming resonance conditions; on the other hand,
the gear mesh excitation was reduced by investigating the
total pitch error of each planetary stage as well as the stiff-
ness variation in the gear meshes (Fig. 7).

Applying a proper teeth number so that a synchronous or
asynchronous mesh of sun/planet and planet/ring gear oc-
curs, has been well proven; the right choice depends on the
interaction with the gearbox structure. Also, the stiffness
variation over the path of contact for both —sun/plant and
planet/ring gear mesh — plays an important role for the total
pitch error. Finally, a proper microgeometry is useful to influ-
ence the mesh frequency. In this case it turned out to be im-
portant to focus on the right excitation mode, i.e. — the basic
mesh frequency or one of their harmonics.

The structure-borne noise could thus be reduced by ap-
proximately 95% — comparing the origin to the optimized
design. This means excitation amplitudes in the range of
10mm/s were simulated with a non-optimized design re-
spective in the order of magnitude of 1.5 mm/s for the opti-
mized design.

method for all bearings provides an
accurate assessment of the struc-

ture’s influence on bearing con- o 18060
tact pressure at static and dynamic 3000
conditions. o oy

The structure deflection has also ¥, 6000

been taken into account to opti-
mize tooth modifications. For ex-
ample, the fixation of the ring gear
by 52 pieces of M52 stud bolts leads
to an axial curvature. This deflection
is superposed to the usually applied
crowning to determine a most ac-
curate face load distribution in the
planet/ring gear contact (Fig.6).

The dynamic behavior of the s o

with structure stiffness

without structure stiffness
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Gear modifications by considering structure deflections.
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Validation. According to the risks detected during FMEA
and simulation a validation procedure was set up. Different
tests were conducted like component tests, robustness and
endurance tests as well as a field test (Fig. 8).

With various component tests, several sub-assemblies and
process steps were validated; special attention was paid to
the roller bearings. Several ZF-owned bearing test rigs were
used for that purpose. Also the heat treatment process for

the present gears, comprising a module of 29.5 mm, was in-
vestigated safely. Destructive component tests supported by
heat treatment simulations were conducted. The target was
to find a proper combination of surface and core hardness for
case hardening depths of around 3-6 mm. Choosing the right
quenching technology is a success factor.

The overall system behavior was investigated on the system
test rigs, applying dynamic overloads up to 190% of the rated

Stiffness

P T, R, Sy

Y e
2 £ 2

CRRPI— T

Eigenfrequency

Figure7 Prediction of structure-borne noise by optimization of structure shape, gear macro- and micro-geometry.

CEmMmpENEN. |6

20 MW System Test Rig

li¥e) e
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Near Shore Protolype Turbine

Figure8 Validation procedure with component, system and field tests.
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torque with a duration of more than 1,500 hours. The focus
here was on the load distribution in contact elements and on
the deformation of the structure. After the system tests the
gearboxes were disassembled. All contact surfaces — mean-
ing rolling contact elements as well as flange connec-
tions — have been inspected and

The lower left part shows the flange connection of the ring
gear to the housing. The dark grey zones reveal micro-move-
ment in the flange connection. The lower right picture shows
the corresponding simulation. One can see that the micro-
movement area (red color) correspond to the inspected

compared to the simulation.

The inspection revealed that
the contact pattern of functional
surfaces, as well as the observed
micro-movement in flange sur-
faces, appeared as simulated.

In the upper part (of Fig.9 as
an example), a connection el-
ement of the first and second
planetary stage is shown. The in-

spection (left-hand side) demon-
strates that the contact location
to the mating part is of the same
size and at the same location as
previously simulated (right-hand
side). A reverse calculation of the
occurred deformation and pres-

sure was possible.

Figure9 Comparison of system deformation and micro-movement to predicted values.
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Figure 10 Contact pattern of gears and bearings and comparison to measurement values.
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micro-movement. By means of an accurate simulation the
flange and pin/screw design can be optimized such that the
amount of micromovent is kept in a controlled and accept-
able value. The acceptable values could be derived from field
experience.

As usual for wind gearboxes, all meshes have been instru-
mented by strain gauges to measure the face load distribu-
tion, as well as the load sharing between the planets. Also
the contact pattern development over several load stages has
been visually inspected.

A measured face load distribution of K 1.15...1.17 and a
load sharing of K,<1.05 has confirmed the gear mesh simu-
lations (Fig. 10). Also, the pre-loaded taper roller bearings re-
vealed an expected contact pattern.

Also the structure-borne noise measurement confirmed
the simulated values, i.e.—a deviation of below 5% occurred

between simulation and measurement (Fig.11). The excita-
tion levels are in the range of approximately 1.6mm/s (e.g.
first order of gear mesh frequency), and the Eigen frequen-
cies modes are as predicted. The finally applied airborne noise
measurement demonstrated that no tonal audibility occurred
and that the turbine fulfills onshore noise requirements.

Optimization of Serial Production
Already during the prototype development phase, manufac-
turing design was a significant factor. Further process opti-
mization had been reached in a subsequent project, which
started with entering the zero-series phase.

Complex correlations between machine and process influ-
ences on one hand, and measurement results, on the other
hand, have been identified by production-oriented tolerance
evaluation with statistical methods (Fig. 12).
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Figure 11

Structure-borne noise prediction (left) and measurement (right).
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Figure 12  Process and tolerance optimization with focus on cost and quality.
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Amongst others, the temperature behavior of big-size struc-
ture components (e.g. the temperature development from sur-
facesto core at different wall thicknesses and shapes), hasbeen
investigated and implemented in the measurement strategy.

For a better understanding of the component’s deforma-
tion in clamping devices, their behavior has been investigated
by using FEM analysis; the findings could be used for an en-
hanced manufacturing strategy with optimized fixations.
Additionally, a regular monitoring of the machine conditions
has been introduced. Besides the geometrical measurement,
frequency analysis of selected units leads to

To minimize the risk of damage, as well as assembly time and
efforts for mounting devices, it is necessary to optimize the
shape of the facing edge. The shape has to fulfill the require-
ments of the two different mounting phases, i.e.— “find-
ing” and “sliding.” The angle of the front edge needs to be big
enough for parts finding and the angle for transition into the
flank needs to be small enough to ensure a smooth sliding.
For a permanent, stable operation of the gearbox, the qual-
ity and the process capability of screw connections are of vital
importance. All internal screws and all torque-transmitting

a permanent view on the process conditions
and allows measures at an early stage.

A calculation tool has been developed and
implemented with the start of series produc-
tion. Based on the analysis and display of the
grinding stock data of gears before grinding,
this tool permits quality and cost improve-
ments (Fig. 13).

This tool enables a systematic regulation of
the grinding allowance for each type of work .
piece, and a systematic reduction of the al-
lowance variation spread by identifying and
eliminating its root causes.

By using all these strategies on fields of en-
vironment, machine, process management
and measurement, it is possible to obtain
process capability and to face the triangle of
tension: time, cost and reliability.

Not only for manufacturing but also for as-
sembly of the 8MW gearbox, special adap-
tions to the processes had to be done (Fig. 14).
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One major aspect concerns the health and
safety of the operators. Exemplary for sev-
eral special tools, the picture on the left side
(Fig. 14) shows the adjustable gantry in the
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one critical process is the mounting of gears.

Figure 13  Process optimization with focus on reliability.
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Figure 14 Stabilization of serial production with focus on quality, health and safety.
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Figure 15 Power increase with differential gearbox concept.

screws are tightened with electronic torque control.

The interface dimensions of the assembled product are
measured by means of advanced measurement meth-
ods—here, with a photo-based system. For this rea-
son the gearbox is equipped with reference points and
then photographed. With a special software tool, the in-
terfaces dimensions are evaluated with accuracy in the
range of about 0.05 to 0.15mm, depending on the kind
of tolerance. This method allows a quick measurement
without any need for accessing a measurement machine.

Summary and Outlook
The offshore application requires the highest reliability to
safeguard business certainty. At the same time, increas-
ing component sizes challenge the entire supply chain.
Thus, ZF focused consequently on reliability engineering
for the 8 MW differential gearbox, as well as on reliable
serial processes.

In future the focus will be on operational and field data
exchange in order to close the information loop and ver-
ify further the reliability models. The proven differential
gearbox concept yields a power increase up to at least
12MW by use of same gearbox size and utilization of the
existing supply chain and facilities (Fig. 15). PTE
For more information.

Questions or comments regarding this paper? Contact Dirk Strasser
at dirk.strasser@zf.com.
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Mercator University Duisburg and Rheinisch Westfalisch
Technical University Aachen. From (2000-2003) he worked
in production planning at mini-factory diode, Automotive
Electronics Division, Robert Bosch GmbH Reutlingen; from
(2003-2007) in production planning in the mini-factory
sensors, Automotive Electronics Division, Robert Bosch GmbH
Reutlingen; and from (2007-2011) in production planning for
industrial travel and swivel gearboxes, mobile applications, Bosch Rexroth, Witten.
Troll has since 2011 worked as project manager for new wind turbine products,
Witten (after sale of Bosch Windbusiness to ZF in 2015).

Dipl.-Ing. Ralf Sperlich began his schooling in 1988 -1991
with an apprenticeship as tool mechanic at VDO Adolf
Schindling AG, Frankfurt/M, Germany. From 1994-1997 he
pursued mechanical engineering studies at the University
of Applied Sciences FH, Frankfurt/M, Germany. From 2005
thru 2007 he took up French Language Studies at the Centre
d’Enseignement du Francais, Albertville, France and theological
studies at Emmadis, St-Légier, Switzerland. He was later (1997-
1998) a design engineer for the mechanical components
of robots and hydraulic presses (up to 200kN) at Reis Robotics, Obernburg,
Bavaria; (1999-2005) calculation engineer for cranes and components, focus
area calculation of machine elements for helical, hypoid and bevel gearboxes
for industrial use DEMAG Cranes & Components GmbH, Wetter/Ruhr, Germany;
(2006-2012) social welfare development work, in cooperation with international
partner organizations and the Evangelical Church in Chad and director of an
orphanage there for SAHEL LIFE, Kirchheim/Teck, Germany. Since 2012 Sperlich is
design engineer for multi-megawatt offshore wind turbine gearboxes, design lead
engineer, for ZF Industrieantriebe Witten GmbH, Witten, Germany.

Jorg Miinch in 1983 received vocational training as a mechanic.
In 1988 received his degree in mechanical engineering from the
University of GHS Wuppertal. Upon graduation, his professional
work includes: (1998) gear factory at Kéllmann GmbH, in the
design and development of extruder and special gearboxes;
(2001) at Jahnel-Kestermann GmbH & Co. KG designing and
developing special gearboxes (rolling mill, drives chemical
plants dredger pumps, water turbine drive); and, since 2007,
at Bosch Rexroth AG Witten, in the design and development of
transmissions for wind power transmissions. Most recently, Miinch is in charge of

kthe 8 MW GPC 840 D gearbox.
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Amsted Seals and
Forming

ACQUIRES CLARK SEALS NINGBO

Amsted Seals and Forming has acquired Clark Seals Ningbo,
to be renamed Amsted Seals Ningbo (ASN). The IATF-certi-
fied seal production facility, built in 2012, incorporates the
latest in manufacturing, testing, and quality control systems
to supply oil, grease, and bearing seals to customers in Asia
and the wider global market.

“With 128,000 square feet and future capacity of 96 presses,
the acquisition of ASN is part of the ongoing commitment of
Amsted Seals and Forming to produce and deliver the high-
est quality seals in the world,” said Michael Carter, president
of Amsted Seals and Forming.

Amsted Seals and Forming is committed to long-term in-
vestment in the people, quality, technological innovation,
and talent development in Ningbo. As manufacturers, engi-
neers, service providers, and innovators, Amsted’s goal is to
provide sustainable growth for the people and communities
where we operate.

ASN will produce shaft seals, bearing seals and other seal-
ing products for a broad range of applications including rail,
heavy duty truck, appliance, automotive, agriculture/ con-
struction, industrial, and outdoor power/recreation.

“We're excited to welcome the Ningbo facility into our
worldwide network of manufacturing excellence,” stated
Michael Carter, “and be better positioned to respond to our
customers’ needs in the most cost-efficient manner”

As part of the transaction, Amsted Seals and Forming and
previous owner Clark Seals LLC out of Tulsa, Oklahoma, en-
tered into a 10-year commercial agreement, establishing Clark
Seals as the preferred distributor for certain sealing products.

Amsted Seals and Forming is a part of Amsted Industries,
a diversified, global manufacturer of industrial components
with a long heritage of cutting-edge manufacturing and con-
tinuous product innovation. The Amsted companies are lead-
ers in providing solutions for rail, trucking, automotive, con-
struction and industrial applications. (www.amstedseals.com)
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MPIF

ELECTS NEW OFFICERS

Dean Howard, PMT, presi-
dent, North American Hogands
Co., a subsidiary of Hogands AB,
Hollsopple, Pennsylvania, has
been elected the 30™ president
of the Metal Powder Industries
Federation (MPIF), succeeding
John E Sweet, PMT, FMS Corpo-
ration, Minneapolis, Minnesota.
His two-year term began at the
conclusion of the Federation’s
annual Powder Metallurgy :
(PM) Management Summit and 75™ Annual MPIF Business
Meeting, October 26-28, 2019, in Miami, Florida.

One of the Federation’s six associations also instated a
new president following the Summit. Jill Spaulding, Kymera
International, Research Triangle Park, North Carolina,
has been elected president of the Metal Powder Producers
Association (MPPA) and will serve a two-year term. Howard
has worked for North American Hoéganéds Co. for nearly 20
years. He most recently served as president of the MPPA and
has served the association and actively for many years.

Howard received MPIF’s Distinguished Service to Powder
Metallurgy Award during PowderMet2017 in Las Vegas. He
has been a member of APMI International for 26 years. He
was chairman of APMI’s Southeast Chapter, served as presi-
dent of APMI International (2010-2014), and received certi-
fication as a Level I Powder Metallurgy Technologist in 1998.

(www.mpif.org)

Forest City Gear

HIRES NEW DIRECTOR OF SALES

Forest City Gear has hired Brad
Lindmark as director of sales
to help meet the growing de-
mands of its wide and diverse
customer base throughout the
world’s gear-making industries.

Lindmark brings a wealth of
sales and marketing experience
and a deep familiarity with all
facets of inside and outside
sales and customer service,
along with a strong background
in the metalworking industries. This background, combined
with his sales and marketing leadership skills, made him
an ideal candidate for the position, says Forest City Gear
President and CEO Wendy Young.

“Manufacturing the world’s best gears has always been the
company’s focus — Brad will help take our sales efforts to that
same level,” says Young. “Our sales representatives, and the
customers they serve, will benefit greatly from Brad’s hands-
on approach, as he works to strengthen existing customer
relationships and build new ones.” (wwuw.forestcitygear.com)
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Heidenhain

ANNOUNCES LIFE SCIENCES PARTNERSHIP

The new Heidenhain Life Sciences brand partnership is now
in place offering ground-breaking technology that enables
lab automation for the advancement of medical technology.
This development consists of the business partnerships from
the Heidenhain Group that include Heidenhain, IMT and
Etel brands.

By
ETEL . N/ v
Linear | - ' ‘ M 7=
| - =y =
Motors - \ ,h‘
HEIDENHAIN
Linear Encoders

Wicrofiuidics

It is well known that delivering high throughput and ex-
traordinary precise platforms are necessary requirements in
the effort to speed up life science equipment solutions and
at the same time do so cost effectively. This new dedicated
Heidenhain partnership helps leverage the synergies of spe-
cialized brands to offer such customer-oriented solutions.

The component product lines for laboratory automa-
tion within this new partnership include linear scales from
Heidenhain, linear motors and controls from Etel, as well
as detection systems enabling exceptional positioning and
read-out accuracy while maintaining high throughput in
sample analysis.

IMT AG Microfluidics offers customized micro- and nano-
patterns structures in glass, integration of electrodes, wave-
guides and structured functionalization for life science ap-
plications. IMT provides flexible process offerings from
design consultancy, prototyping to scalable manufacturing.
(www.heidenhain.us/applications/lifesciences/)

Hy-Tech Engineered
Solutions

ACQUIRES BOTH BLAZ-MAN AND GEAR PRODUCTS &
MANUFACTURING

Hy-Tech Engineered Solutions is pleased to announce the
acquisition of Blaz-Man Gear and Gear Products & Manu-
facturing; both Chicago based companies specializing in
the manufacture and distribution of custom gears and
power transmission gear products. The addition will triple
Hy-Tech’s capacity in gear production, as well as bring new

Quicksilver Controls
SilverMax™

Integrated Hybrid Servos

Motor + Encoder + Controller + Driver

High Efficiency Over Wide Speed Range
Highly Programmable
Handles Large Inertia Mismatch
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expertise to expand into more complex spiral and straight
bevel gear design and manufacture.

“Aside from the advantages this brings to new and exist-
ing customers in terms of expanded gear product avail-
ability, additional gear design engineering know-how and
improved responsiveness, we expect it to help lower costs
across the board as the new economies of scale come into
play” observes Doug Ciabotti, Hy-Tech’s president. “Adding
Blaz-Man and Gear Products means we can better address
the needs of dozens of industries for highly engineered gear-
ing, design consulting and reverse engineering”.

“We’re most excited about our expanded capability to han-
dle complex spiral, straight and hypoid bevel gearing appli-
cations which have traditionally been difficult to design and
manufacture. Combining this bevel gear expertise with our
dedicated production capacity for rush and breakdown re-
quirements, as well as for “one-off” special orders, allows us
to be a full-service partner to our customers, offering them
complete gear solutions”.

The new companies will operate together with Hy-Tech’s
current gear company, Quality Gear, forming a new “Power
Transmission Division” in Punxsutawney, PA. (wwuw.hy-te-
chinc.com)

FANUC America

OPENS NEW ROBOTICS AND AUTOMATION FACILITY

FANUC America recently held a grand opening celebration
at its new 461,000 square-foot North Campus robotics and
automation facility in Auburn Hills, MI. Guests included cus-
tomers, local officials, educators, suppliers, and the media
to an official program, ribbon cutting ceremony and facility
tour. Special guests include Michigan’s Governor Gretchen
Whitmer, Auburn Hills Mayor Kevin McDaniel, and Roches-
ter Hills Mayor Bryan Barnett.

Constructed and in full operation just one year after break-
ing ground, the new facility houses several departments in-
cluding engineering, product development, manufactur-
ing and warehousing. Now, to keep pace with the growing
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demand for robots and automation, FANUC occupies over
one million square feet of building space in Oakland County,
Michigan.

FANUC displayed an automation tour path that included
over 20 robot demonstrations, from its smallest M-1iA delta
robot, to the mighty M-2000iA, the world’s strongest robot
able tolift 2.3 tons. There was also a variety of hands-on cobot
demonstrations highlighting easy setup and programming.

Additional demonstrations included real-world robotic
solutions for assembly, material handling, packaging, pallet-
izing, painting and welding. Most of the solutions included
FANUC intelligence like integrated iRVision that gives the ro-
bots a sense of sight.

A key tour stop during the grand opening featured two
FANUC CR-15iA collaborative robots packing bags of week-
end nutrition for a local Michigan chapter of Blessings in a
Backpack, a non-profit organization that provides children
living in food-insecure households with bags of food for the
weekend.

FANUC's products are used in a wide range of industries
including automotive, aerospace, consumer goods, e-com-
merce, food and beverage, medical device and pharmaceuti-
cals to name a few. The company’s line of painting robots, and
avariety of automation software products have been designed
and built in Michigan since 1982. (wwuw.fanucamerica.com)

Yaskawa Motoman

CELEBRATES 30-YEAR ANNIVERSARY

The Motoman Robotics Division of Yaskawa America, Inc.
(Yaskawa Motoman) recently celebrated its 30" anniversary.

Previously known as Motoman, Inc., the company was in-
corporated on July 18, 1989 as a 50/50 joint venture between
Hobart Brothers Company and Yaskawa Electric America,
and officially began operations on August 1, 1989. In 1994,
Motoman Inc. became a wholly-owned subsidiary of
Yaskawa Electric Corporation (Kitakyushu, Japan), a world-
wide leader in mechatronics and robots.

The company started with just 59 employees and now has
nearly 700 employees serving from 11 strategically placed
facilities throughout the Americas. Employees are commit-
ted to complete customer satisfaction and remain dedicated
to delivering high quality innovative robotic solutions that
help customers and partners compete globally. Yaskawa
Motoman is also committed to supporting the nation’s STEM
initiatives and promoting the use of robotics for education
and workforce development.
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“This is an incredible milestone for our company,” offered
Steve Barhorst, Yaskawa Motoman’s president and COO.
“The hard work and dedication of talented team members
has enabled us to constantly push the boundaries of innova-
tion and provide the highest level of customer satisfaction in
the automation industry.” (www.motoman.com)

Cloyes Gear

MAINTAINS MANUFACTURING EXCELLENCE WITH ARKANSAS
PLANT PURCHASE

After opening its Paris, Ark., manufacturing plant in 1963,
Cloyes Gear and Products announced it has successfully
regained ownership of the manufacturing operation from
American Axle & Manufacturing (AAM). AAM held owner-
ship of the plant following its 2017 acquisition of Metaldyne
Performance Group Inc. (MPG), which included Cloyes. In
April 2018, Hidden Harbor Capital Partners, an operational-
ly focused private equity firm specializing in control invest-
ments in lower middle market companies, acquired Cloyes
and immediately started the process of purchasing the Paris
plant to continue Cloyes’ nearly 100-year-old manufacturing
history in the United States.

“Cloyes came to Paris in 1963 and has been a big part of
the town’s economy for more than 56 years. Many of our em-
ployees have worked for Cloyes their entire adult life and
have more than 30 years of seniority with the company,” said
Steve Fairbanks, vice president of manufacturing for Cloyes.

“It is a huge advantage for our company to be able to stay
in this area and retain our employees’ skill set and wealth of
knowledge.”

The 155,00-square-foot manufacturing plant manufac-
tures highly machined powertrain gears, sprockets, and idler
assemblies for automotive original equipment manufactur-
ers, the automotive aftermarket, marine, and high-perfor-
mance applications. The plant’s key processes include ma-
chining, hobbing and shaping, heat treatment, and finishing,
and is also home to a quality and metrology laboratory that
supports both manufacturing and engineering product
development.

“Our team is focused on growing the Cloyes brand and
business which is evident with our continued investments in
marketing, sales personnel, global expansion, manufactur-
ing and overall operations,” said John Bohenick, chief execu-
tive officer for Cloyes. (wwuw.cloyes.com)

Continental

HOSE PLANT RECEIVES SANITARY STANDARDS CERTIFICATION

Continental’s industrial hose plant here has received a ma-
jor sanitary standards certification from the independent
U.S. organization 3-A SSI for a selected range of food and
beverage hoses.

Based in McLean, VA, the 3-A SSI is an independent, non-
profit organization that leads the development of standards
for equipment and accepted practices for processing sys-
tems through a modern consensus processes based on ANSI
(American National Standards Institute) requirements. The
company represents the interests of regulatory sanitarians,
equipment fabricators and processors in “Promoting food
safety through hygienic design.”

The certification No. 3727 and the designation 18-03 (for
rubber and rubber like materials) received by Continental’s
Granby plant places them in a unique category. “There is a
distinct difference between compliance and certification,’
said Laszlo Dobo, Continental’s product manager for indus-
try hoses in North America. “Anyone can claim ‘compliance,
but certification comes only from an independent organiza-
tion. 3-A SST has very strict standards because they represent
the end-users and the public. They provide special knowl-
edge resources on hygienic equipment design to enhance
professionalism and to serve the public health sector.

Continental’s Granby plant manufactures industrial hose
on special mandrels for a variety of markets including dairy,
wine, breweries, food processing and beverage. The facility is
located about an hour east of Montreal and supports a global
market. (www.continental.com)
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IFPE 2020

Trade Show Season Kicks Off in March with
Focus on Fluid Power and Power Transmission

Matthew Jaster, Senior Editor

If you've never attended IFPE
and the co-located CONEXPO-
CON/AGG at the Las Vegas Con-
vention Center, prepare to be
overstimulated by the sights
and sounds of the construction,
fluid power and power trans-
mission industries. This show is
BIG. So much so that the parking lots
surrounding the convention center
are repurposed as additional outdoor
exhibit halls. Need a crane? Need hy-
draulics? Need pneumatics? Need an
excuse to spend five days in Las Vegas?
You've come to the right place!

IFPE is the leading international
exposition and educational resource
dedicated to the integration of fluid
power with other technologies for
power transmission and motion con-
trol applications. Held every three
years, the next IFPE is set for March
10-14, 2020.

Who Should Attend?

The IFPE show attracts design engi-
neers and other decision-makers from
industries including off-highway ve-
hicles (includes construction, mining,
forestry, agriculture, lawn and garden,
and airport support vehicles), fluid
power/power transmission products,
electrical machinery, instruments/
controls, distribution, material han-
dling (includes overhead/straddle
cranes, industrial trucks, tractors and
stackers), manufacturing/production
automation/machine tools (includes
chemical, petroleum, metal, plastics,
and rubber processing), automotive/
commercial vehicles (includes Class 8
trucks, vocational trucks, and trucks for
other applications), engineering ser-
vices, defense/aerospace, and amuse-
ment/entertainment technology.

IFPE exhibits showcase the lat-
est technologies and innovations in
equipment, products and services for

fluid power/motion control/power
transmission. The show also features
product-focused exhibit pavilions and
international exhibit pavilions. IFPE
is owned by the National Fluid Power
Association (NFPA) and the Association
of Equipment Manufacturers (AEM).
AEM is show producer.

Educational Opportunities
“AEM and the National Fluid Power As-

sociation are proud to bring together a
unique combination of engineers and

to mix and match sessions between
both IFPE and CONEXPO-CON/AGG.
Attendees will be able to pay one price
and select education from both shows.
Presenters for IFPE’s education ses-
sions come from across the United
States from distinguished universities.

To add to the great education ses-
sions and the over 400 exhibitors, in
2020 IFPE will be hosting for the first
time a special networking reception
for engineers and executives, right on
the show floor. The IFPE’s Fluid Power

executives at IFPE 2020, both in booths
and in aisles, to share ideas, educate
one another, and ultimately shape the
future of the construction industry
through collaboration and consensus,’
said John Rozum, director, ag events at
AEM and IFPE show director.

For many attendees, part of the IFPE
show experience includes participation
in IFPE'’s education program, including
college courses and timely sessions to
help them stay on top of their game.

New this year, attendees will be able
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Hour, presented by Bosch Rexroth, will
be held on March 11" from 4 p.m. to 6
p-m. on the IFPE show floor. The event
includes a bonus hour on the IFPE
show floor, complimentary hors ‘d oeu-
vres and cocktails and entertainment.
“We encourage all exhibitors to
bring their top engineers and execu-
tives to take advantage of a great net-
working experience and interact with
industry peers,” said Rozum.
Attendees at the 2020 shows can take
advantage of more than 180 education
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sessions packed with timely informa-
tion, developed with the guidance of
leading industry groups, and delivered
by industry experts.

“The line-up of programming is not
only larger than it has ever been but
includes a fresh line-up of speakers
stacked side-by-side with core pro-
gramming that is always highly at-
tended,” said Eileen Dickson, vice
president education, National Ready
Mixed Concrete Association and
CONEXPO-CON/AGG Education
Committee chair.

CONEXPO-CON/AGG 2020 educa-
tion tracks will offer the latest trends
and best practices focused on: aggre-
gates; asphalt; concrete; cranes, rig-
ging & aerial lifts; earthmoving & site
development; equipment manage-
ment & maintenance; business man-
agement; and safety, plus technology
solutions and attracting, engaging and
retaining talent.

“The education committee took great
care in putting together a program that
grows attendee knowledge on building
their business on all fronts, whether the
technical skills needed in the field or
best practices to build their business,’
said Graham Brent, CEO of the NCCCO
Foundation and CONEXPO-CON/
AGG Education Committee vice chair.

CONEXPO-CON/AGG 2020 educa-
tion includes:

)
| ¥

¢ Driving New Innovation at
Complacent Companies - James
Benham , JB Knowledge

¢ Drones on Construction Sites for All
Contractors - Ryan Murguia/Zach
Pieper, Quantum Land Design

o Gain a Competitive Advantage
Through Construction Technology -
Tauhira Hoossainy, Milwaukee Tool

¢ How to Win the War for Talent -
Gregg Schoppman, FMI

o Safety Training Ninja - Regina
McMichael, The Learning Factory,
Inc.

o Technology Trends: Lessons
Learned - Helga Jacobsen, United
Rentals

o Top 10 Reasons Why Construction
Businesses Fail - Larry Kokklenberg,
Center for Business Development

IFPE Education - Focused on
Fluid Power
IFPE education is grouped in two tracks:
Hydraulics & Pneumatics at Work and
The Business of Fluid Power. Its popular
College Courses return, and new is an
IFPE Research Symposium.

The IFPE College Courses empha-
size hands-on technical knowledge
on the effective use of hydraulics in
mobile equipment. Content includes
Fundamentals of Hydraulic Systems;
Electro Hydrostatic Actuation; Safety
Hydraulics, Best Practices for Modern
Machinery; Hydraulics in the Digital
Age: Hydraulic Fluid Properties,
Efficiency and Contamination Control;
and Digital Design.

The IFPE Research Symposium is
hosted by IFPE co-owner National
Fluid Power Association (NFPA) and
runs duringlunch (11:30 am-12:30 pm)
March 11-13. Sessions will showcase
the latest fluid power research at U.S.
universities being funded by the U.S.
Department of Energy to improve en-
ergy efficiency of off-road vehicle hy-
draulic systems.

“We focused on developing educa-
tion programs that offer attendees the
latest ideas and innovations in fluid
power technology, applications and
research. Our classes and sessions de-
liver critical information for engineers
and others involved in the design and
manufacturing process,” said Eric
Lanke, president/CEO, NFPA.

IFPE 2020 education includes:

o Additive Manufacturing - Vince
Anewenter, Milwaukee School of
Engineering

o Industry of the Future - Prasad
Ganorkar, McKinsey & Company

e IoT - Sharing Data Across Customer
Boundaries - Adam Livesay, Elevat

o Mobile Hydraulic Robotics -
Autonomous Machines - Chris
Woodard and John O’Neill, Danfoss

o Workforce Development - Lynn
Beyer, NFPA

More to Come
IFPE booth previews, product spot-
lights and new technologies will con-
tinue to be a part of PTE’s online edi-
torial coverage in the coming months.
Come back early and often to see
what’s new in power transmission and
motion control for the fluid power and
construction industries. PTE
For more information:
IFPE 2020

Phone: (800) 424-5247
www.ifpe.com
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January 6-10-—SciTech 2020 orlando,
Florida. From its creation in 1963, the American Institute
of Aeronautics and Astronautics (AIAA) has organized
conferences to serve the aerospace profession as part of
its core mission. Spanning over 70 technical discipline
areas, AIAA’s conferences provide scientists, engineers,
and technologists the opportunity to present and dis-
seminate their work in structured technical paper and
poster sessions, learn about new technologies and
advances from other presenters, further their professional
development, and expand their professional networks
that furthers their work. Five focus areas include science
and technology, aviation, space, propulsion and energy/
defense. For more information, visit scitech.aiaa.org/.

January 13-15—A3 Business Forum
2020 orlando, Florida. The Association for Advancing Au-
tomation (A3) Business Forum is the world’s leading annual
networking event for robotics, vision & imaging, motion
control, and motor professionals. Over 650 global automa-
tion leaders attended the 2018 show. The event includes
keynote and breakout sessions on the human exploration
of Mars, a global economic outlook, automation market
update, trends in robotics, responsible artificial intelligence
and others to be announced. Networking opportunities
include a golf scramble, a wellness walk, and a first timer’s
reception. For more information, visit www.a3automate.org.

January 24-25—EASA Principles of
Medium and Large AC Motors Cincinnati,
Ohio. The seminar and its companion manual have been
developed by Austin Bonnett, EASA’s education and
technology consultant, in collaboration with EASA’s
Technical Support Specialists and members of EASA’s
Technical Education Committee. While the course covers
horizontal and vertical squirrel-cage induction motors
in the 300 to 5,000 horsepower range, low and medium
voltage, most of the principles covered apply to other
sizes as well. This seminar focuses primarily on NEMA
motors. Highlights include motor theory, applications,
safety, root cause failure, testing, vibration/noise and
more. EASA Members ($489 per person) Non-Members
($589 per person). For more information, visit easa.com.

January 28-30—AGMA Gear Manufactur-
ing and Inspection Garden Grove, California.
Attendees will discover key factors in the inspection process
that lead to better design of gears, develop a broad under-
standing of the methods used to manufacture and inspect
gears and interpret how the resultant information can be
applied and interpreted in the design process. The class

will be from 8:00 am-5:00 pm each day. This course also
includes a tour of Western Precision Aero in Garden Grove,
CA. Participants will be required to fill out paperwork prior
to the tour and must be US citizens. AGMA will distribute
the paperwork upon registration. Gear design engineers,
management involved with design, maintenance, customer
service, and sales should consider attending the event. Ray
Drago, chief engineer of Drive Systems Technology, Inc., will
be the instructor. For more information, visit www.agma.org.

January 28-30—IPPE 2020 Atlanta, Georgia.
The International Production & Processing Expo is the
world’s largest annual poultry, meat and feed industry
event of its kind. A wide range of international decision-
makers attend this annual event to network and become
informed on the latest technological developments and
issues facing the industry. Combining the expertise from
the American Feed Industry Association, North American
Meat Institute and U.S. Poultry & Egg Association, IPPE
will also feature more than 200 hours of dynamic educa-
tion sessions focused on the latest industry issues. The
International Production & Processing Expo (IPPE) is a
collaboration of three shows — International Feed Expo,
International Meat Expo and the International Poultry
Expo—representing the entire chain of protein production
and processing. For more information, visit ippexpo.org.

February 3-7—World of Concrete 2020
Las Vegas, Nevada. Original equipment manufacturers
from around the world and exclusive U.S. distributors of
equipment, tools, products and services for the commercial
construction, concrete and masonry industries attend
World of Concrete. The show attracts approximately 1,500
exhibitors and occupies more than 700,000 net square feet
of indoor and outdoor exhibit space. World of Concrete

is the premier event for the commercial construction
trades. Education tracks include engineering, safety and
risk management, general business, business and project
management and concrete 101. Interactive workshops
include trainer training, construction boot camp, sales and
more. For more information, visit www.worldofconcrete.com.

February 18-20—AGMA Fundamentals
of Worm and Crossed Axis Helical
Gearing Alexandria, Virginia. Provides an introduc-
tion and emphasize the differences between parallel (the
experience base) axis and worm and crossed axis helical
gears. Describe the basics of worm and crossed axis helical
gears, their fundamental design principals, application
guidelines and recommendations, lubrication requirement,
a discussion of accuracy and quality and summarize with
a brief review of common failure modes. Class will take
place at AGMA Headquarters and class times will be 8:00
am->5:00 pm each day. The course will be instructed by
William “Mark” McVea, president and principal engineer
at KBE+, Inc. For more information, visit www.agma.org.

March 7-14—1EEE Aerospace Confer-
ence 2020 Big Sky, Montana. The International

IEEE Aerospace Conference, with AIAA and PHM Society

as technical co-sponsors, is organized to promote inter-
disciplinary understanding of aerospace systems, their
underlying science and technology, and their application

to government and commercial endeavors. The annual,
week-long conference, set in a stimulating and thought-
provoking environment, is designed for aerospace experts,
academics, military personnel, and industry leaders. The
2020 conference is the 41st in the series. Conference topics
include aerospace systems, military, civilian or commercial
aerospace endeavors, government policies, aerospace
engineering and management, and more. The event features
over 175 hours of technical sessions and 20 hours of
networking events. For more information, visit aeroconf.org.
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POWER PLAY

Vesconite Bushings Assist
Record-Breaking Steam Train

Andries Keyser built his first steam locomotive at
the age of 19 and completed the project five-years
later. It was named after his mother, Doreen and is based on
a Beira Railways Lawley design from way back in 1895. Since
then, he has built a variety of coaches, three electric engines
and restored a UVE, steam engine named after his mother-
in-law this time (Anna).

Now his team (that was awarded the Guinness World
Record in 2017 for the longest distance covered by a minia-
ture steam train) is setting its sights on improving its record.

Keyser Locomotive Works, togetherwith the Pietermaritzburg
Model Engineering Society, in South Africa, was able to
cover 330km in 24 hours in its record-breaking attempt,
which outstripped the previous 1994 record of 269 km cov-
ered in 24 hours.

It did so for many reasons, one of which was the self-lu-
bricating Vesconite polymer bushings that were fitted to the
connecting and coupling rods.

These internal, hard-to-reach turning components did not
need to be oiled, and this helped reduce stopping times dur-
ing the record attempt.

“The Vesconite has no heat expansion and, using a sloppy
fit, didn’t heat up at all,” Keyser notes. “The engine output
was not compromised in any way and still runs today on the
same bushes, two years and many kilometers later,” he says.

Another innovation that will assist Keyser to further im-
prove the record is the fact that he is building the longest
straightest track that he can in the Stellenbosch Winelands,
in South Africa. This will enable the locomotive to run at
higher speeds on a track gauge of only 184 mm.

Known as the Winelands Light Railway, Keyser is estab-
lishing a theme park with 1/3-scale trains, matching build-
ings, bridges and tunnels, and a hobbies expo for locomotive
enthusiasts once a year. Presently there are four steam and
one electric locomotive in the engine shed, with 13 wagons
able to haul up to 50 people per train. Everything is hand-
made and based on narrow-gauge prototypes from all over
the world.

Starting on December 14, 2019, the park will be open on week-
ends, public and school holidays if the weather allows. This
unique attraction aims to become the biggest family-friendly
destination in the Western Cape within the next 10 years.

“You can’t oil these bushings on the run,” says Keyser.

This was not the case with many of the original bronze
bushings that had to be oiled every hour when the locomo-
tives stopped and the drivers were changed.

Six of the main crank bushings are currently made from
Vesconite polymer bushings on the record-breaking loco-
motive named Doreen, but the intention is to replace all the
bushings with Vesconite eventually to reduce oiling require-
ments in future record-breaking bids.
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Keyser will make another world-record attempt sometime
in the future and expects that between 30 and 60 km will be
added to the current distance record.

You can follow his steam train adventures here (wwuw.face-
book.com/keyserlocomotiveworks/? _tn__=CR) and learn more
about the Vesconite bushings here (wwu.vesconite.com). PTE
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