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Pssst! We have DC motors now!

at our everyday low prices

| D elré mtos in
1/3 to 2 hp sizes

IRONHORSE PMDC motors are
available in TENV or TEFC styles,
depending on model.

The space-saving design features a
NEMA 56C flange and removable
mounting base. These motors are
manufactured by a leading motor supplier with
over 20 years experience delivering high-quality
motors to the demanding U.S. market.

+ Instock and ready to ship same day *

-« FREE 2-day shipping on orders over $300 **
«  Two-year warranty

»  30-day money-back guarantee

Heavy-duty motors ...

+ Rolled steel frame / cast aluminum end bells

+ Electrically reversible

»  Compatible with SCR (thyristor) DC drives

+  Large brushes for longer brush life, with easy
access for replacement

(DC motors ship with one set of brushes installed
and one set of spare brushes in the box)

A\

... to fit your application IRONHORSE

Where adjustable speed and
constant torque are required
When dynamic braking and
reversing capabilities are needed

*When ordered by 6 pm EST, with credit card AutomationDirect Bald Dayt E
: aldor ayton merson
or approved credit PMDC Motors, 56C Kontlerse Us. ’

** Within U.S. and Puerto Rico, except for LTL 0.33 hp, 90V $120.00 @ $617.00 $400.25 555132'00

and drop-shipped items; see Web site for - 4 MTPM-P33-1L18 CDP3320 2M509

complete details
e S50 @) SLO00 @ SSLNEQG 51220 QG
. =
Also Available 2hp, 180V $335.00 @ $2,242.00 Q $1,217.00 $2,301.00

MTPM-002-1M18 47380 (not 56C) G644 1 5 hp, not 56C)

Al prices are US. published prices. AutomationDirect prices are from March 2010 Price L st. Baldor prices taken from www.baldor.com 2/25/10. Dayton prices taken from www.grainger.com 2/25/10.
AC Motors Emerson pvces(akenlomwwwusmcmrscom 2/25/10 Prices and vary by dealer fand notice.

. (to 300HP)

56C Gearboxes

Motor Bases
(56 - 449T) For complete information or to order online, visit:
www.automationdirect.com/dc-motors

Order Today, v+ H88F AUTOMATIONDIRECT:

S i Wt e e et the #1 value in automation

© Copyright 2010 AutomasionDinect, Curmming GA URA. ANl ights reueresd
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Who Says You Gan't Gount Your
Chickens Before Theyre Hatched?

Forest City Gear works with customers to create the highest quality, precision gears
on the market. We pride ourselves on innovative approaches to new and old ideas of
mechanical motion. Our application engineers have often found ways to improve the
performance, the wear life and the accuracy of gears, simply by taking a “rule the roost”
attitude about problem-solving for our worldwide customers.

Some of those customers actually include other gear companies, who look to us
for assistance on the toughest shaping, hobbing and finishing tasks. We've had
“dozens” of such success stories over the years and it's one of the many reasons
for our reputation as “maother hen”to the American gear industry. It's a job we take
quite seriously.

We know *you need to crack some eggs to make the omelet”and we incorporate that
philosophy into our business, every day. Better gears are the result. Plus, you'll find
the experience of dealing with our Forest City Gear employees is never a “shell game.”

Please contact Fred Young today for all the details. To get a good look at
one gear company that's always “hatching™ new and better ideas, go to
www.forestcitygear.com.

~ | FOREST CITY GEAR |
e

11715 Main Street, Roscoe, IL 51073 B66-623-2168
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The Industrial Choice

DmE"‘ BAI.DOR+* RELIANCEE" MASKA"

When It comes to Industrial electric motors, power = Superior Reliability
transmission products and drives, no other manufacturer

offers more than Baldor._that is why Baldor is The Industrial

Cholce! Whether your application requires a fractional

ar 15,000 Hp motor, a variable frequency drive, mounted = Unmatched Quality
bearings or gearing, a pulley or sheave or even a standby

generator, Baldor is the cholce most preferred by industry.

When your next project demands the most reliable and * Local Sales and Suppon
energy efficient products avallable, look to Baldor as your
one source for more Industrial solutions.

baldor.com * Quickest Delivery Avallable

BAIL.DOR

L2000 Baidor Bectne Compearny
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SKF Bearings
Assist Gearbox on the High Seas

The final drive/output pinion for the jacking gearbox provides the power needed
to operate the platforms in harsh conditions (courtesy of SKF).

Jack-up platforms are designed
to float to a location and then have
the drilling platform “jacked up” off
the surface of the sea for oil drilling
operations. One piece of critical
equipment is the jacking gearbox

SKF CARB bearing

that provides the power to lower the
platform legs onto the sea floor and
then lift the enormous weight of the
drilling platform high enough above
the water so there is no interference to
drilling operations from wave motion,
even in stormy conditions.

The Hyosung Corporation of Korea
claims that their jacking gearboxes give
the kind of reliability and power needed
for working in such an environment.
SKF has contributed 23 bearings in
each of the latest designs of the gearbox,
including the SKF CARB toroidal
roller bearing, a bearing that delivers
high carrying power in the smallest
package of any bearing type.

Won-Cheol Hong, senior designer
at Hyosung Industrial Machinery,
began this project to design a smaller,
lighter, more powerful jack-up gearbox
for oil drilling platforms. The bearings
that support the shafts and gears as
they lift the enormous weight of the

april 2010 ‘ www.powerfransmission.com

platform at 1.5 feet per minute are a
major component in the gearbox design.
The weight of the platform and the
demanding operating conditions mean
that minor deflections of the shafts
cannot be avoided.

To prevent premature bearing failure
in gearbox applications, the bearings
must be able to accommodate these
deflections in all conditions throughout
the life of the gearbox. Hong’s final
selection included SKF tapered roller
bearings, spherical roller bearings and
CARB bearings for the very demanding
load carrying in the planetary gears.
This selection resulted from thorough
advanced modeling of the gearbox
together with sophisticated bearing life
and load calculations, carried out by
SKF.

Today, more than 500 sets have
been delivered for offshore drilling
applications and will be incorporated
in new platforms being commissioned
in the next few years. The first drilling
platform equipped with these gearboxes
started drilling off the coast of China
in January 2009 and will stay there for
three years. The oil rig, operated by
a U.S. company, utilizes 54 Hyosung
reducers to jack up the drilling platform
with 18 gearboxes on each of its three
support legs.

With the oil drilling platform
expected to be active for 20 years, the
operators want efficient and trouble-free
operation during the anticipated 2,000
total hours of lifting and lowering of the
platform once it is positioned, after the
vessel is moved to various drilling sites.
The first gearboxes produced have a
lifting capacity of 440 kips (kilo-pounds)
and a holding capacity of 700 kips in
normal conditions, extending to 1,000
kips in severe storming conditions. Later
models had a 550 kips carrying capacity
with proportionally more holding and
severe storming capacities.

“I am very happy with the technical
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SKF CARB bearings allowed the Hyosung Corporation to downsize the gearbox
for high sea operations (courtesy of SKF).

support I received from SKF in this
project,” says Hong. “I was visited by
European SKF engineers who had
applied CARB bearings in other heavy
industry applications such as steel
mills, pulp and paper plants and wind
turbines. They gave deep technical
presentations to me and my staff that
gave us the confidence to go further in
the development. The use of CARB,
and its self aligning ability, allowed us to
design low profile gears that are wider,
stronger and give greater torque capacity
than previous designs. This allowed us
to downsize the gearbox. CARB’s ability
to take up minor misalignments and
heavy loads improves the gear meshing
and improves the gearbox efficiency.”
SKF’s CARB bearings are self-
aligning radial bearings with an inner
ring that moves independently of
the outer ring, enabling the shaft to
move smoothly without inducing axial
loads. It accommodates misalignment
like a spherical roller bearing and
axial displacement like a cylindrical
roller bearing. Additionally, it carries
extremely high loads due to relatively
long and barrel shaped rollers. Because
the rollers are barrel shaped, and the
inner and outer rings are correspondingly
concave and symmetrical, the bearings
will always position themselves in the

raceway for optimum load carrying
performance.

For more information:
SKF USA Inc.

890 Forty Foot Rd, Box 332
Kulpsville, PA 19443
Phone: (267) 436-6723
skfusainfo@skf.com
www.skf.com

Pump
Application
Endplay
Vibration
Eliminated

A beveled retaining ring from Rotor
Clip Co., Inc. is used to stop endplay
vibration in a pump application.

The bearing of an automobile power
steering pump was being retained by
a threaded nut to eliminate vibration
caused by endplay. Extra labor was
needed to machine complementary
threads on the housing in order for the

www.powerfransmission.com
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nut to be installed. The nut also required
a specific torque during installation for
each unit, which increased labor and
costs.

In order to resolve this problem,
Rotor  Clip  Company, which
manufactures retaining rings, hose
clamps and other similar products,
machined a simple groove into the
application to allow the complementary
angle of the beveled ring to assume the
function of the more expensive and
cumbersome nut. Once installed, the
retaining ring eliminates the need for
additional labor to torque the part or
machine threads on the housing. Also,
the cost of the beveled ring used is less
than the original nut.

For more information:
Rotor Clip Company, Inc.
187 Davidson Avenue
Somerset, NJ 08873
Phone: (732) 469-7333 or
(800) 557-6867

Fax: (732) 805-6472

www.rotorclip.com

Top: The original application with the
threaded nut installed. Bottom: The
threaded nut has been replaced by a
beveled retaining ring from Rotor Clip
Co., Inc.

power engineering 7
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Crouzet
EXPANDS BLDC POWER RANGE

A line of high-performance,
geared BLDC motors is available
with a complete tool kit of selectable
gearboxes, controllers, brakes and smart
drives from Crouzet North America,
a company of Custom Sensors and
Technologies. The motor’s concept
allows different configurations to be
assembled quickly for fast prototyping
while providing a complete automated
solution tailored for individual customer
needs.

The motor line provides more
options for Crouzet’s motor offerings.
“Crouzet has expanded the continuous
power range of the BLDC motors it
offers from 30-100 watts to 17-205
watts,” says Jim McNamara, Crouzet
application engineer. “The gearboxes
used in this product are designed for a
longer service life than other Crouzet
models.”

The low-cost BLDC motors feature
a wide selection range for power, speed,
torque and size. The motors include
continuous power up to 400 watts,
speeds between 1,500 and 6,100 rpm
and motor constants up to 15 ounces per
square root watt (103 mNm per square
root watt). Maximum torque constants
feature up to 198 ounce-inches/amp
(1,400 mNm/amp). The six new models

Tty

The BDE4O Controller can be used with most three-phase brushless Hall effect
motors in a range of motion control applications.

include two round and four square
designs with lengths ranging from 41
millimeters to 114 millimeters. Motors
can be ordered with a factory-mounted
optical or magnetic encoder and can be
fitted with electromechanical fail safe
power-off brakes.

“The power range of 17 to 205
watts is best for small, but not micro
applications,” McNamara says.

Compatible gearboxes feature spur,
planetary and worm styles with torques
from 0.4 Nm to 120 Nm. The BDE30
and BDE40 external drives are offered
in 6A or 14A max respectively. Internal
drives are available on BLDC motors
that feature power ranges from 40 to
100 watts. “Accessories include right
angle and planetary gearboxes, brakes
and encoders, and external drives,”
McNamara says.

The motor control solution is
appropriate for a range of applications
in the medical and industrial markets.
Uses include automation for endoscopy,

Crouzet's low-cost BLDC motors feature a range of power, speed, torque and

size selections.
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x-ray and dental equipment, robotic
pool equipment, peristaltic pumps,
access control, printing and bill boards.
“One customer uses our 80 watt BLDC
motor with an integrated controller in
a solar powered pump application,”
McNamara says. “Another customer
uses a BLDC motor with a controller
for automatic subway doors that
provides high acceleration and dynamic
braking.”

The motor line was in development
by Crouzet for about two years.
“Crouzet’s goal in developing this
new product was to satisfy premium
application performance requirements
beyond Crouzet’s previous offerings,”
McNamara says. “This product line
offers increased performance with
expanded power range and service life
over other Crouzet products.”

Crouzet typically adapts products
for specific customer requests. “Our new
‘tool kit’ approach of interchangeable
motors, gearboxes, controllers, brakes
and smart drives allows us to provide
fast, automated solutions at an excellent
value.”

Crouzet also recently released the
BDE40 Controller as a complement
to its line of standard and custom
Brushless DC motors. The BDE40 can
be used with most three-phase brushless
Hall effect motors in a range of motion
control applications, and it includes
four-quadrant functionality and load
resistor protection.

The device features a four-quadrant
design for applications that require
standard forward and reverse motor
control as well as closed-loop speed
control for motor slowing and stopping.
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Typical applications include control for
production conveyor belts, production
robot trolley wheels, medical, food
mixing machines, cutting and packaging
machines and other applications with
12 or 24 volt power supplies that need
powerful motors.

The BDE40 delivers up to 360
watts with 11 to 36 VDC, 10 amps
nominal and a maximum continuous
current of 14 amps. Resistors protect
against over-current, polarity inversion
and short circuiting. Other performance
features include an absorbed current of
0.1 amps, temperature rise of 50 degrees
Celsius, ambient operating temperature
of 2040 degrees Celsius and storage
temperature of 40-90 degrees Celsius.

The BDE40 can be used as a
stand-alone controller, connected to
a PLC or driven by potentiometers.
The unit comes standard with guide,
braking resistor, protection diodes and
connectors.

“The new controller was introduced
to provide a convenient new solution
for our customers,” McNamara says.
“Brushless DC motors always require a
driver, and by offering a universal-type
controller solution, our customers don’t
need to go elsewhere to complete the

package.”

For more information:
Crouzet North America

Custom Sensors & Technologies
Phone: (760) 597-6322

www.crouzet-usa.com

Automotive
Control

REDUCES TIME TO MARKET

Sauer-Danfoss’ Automotive Control
(AC) solution offers OEMs a complete
Safety Integrity Level Two (SIL 2)—
according to IEC 61508—certified

continued

Need to Measure Real

~ . Torque & Power Output?

With Binsfeld systems you can do that.
Whether for temporary measurements
or continuous monitoring, Binsfeld
telemetry instruments deliver true
mechanical torque and power data
direct from the shaft.

Simple to install - mounts ectemaly to shaft
Varsatie - fits arge or Smal shafis, any torgue el

Acourate - 14-bit digital technciogy delvers pracise
Figh-resahution dota sigrals

Mon-contact - no woanr Surfisces moars
longg torrm rokabty

To learn more call 231-334-4383 or contact
sales@binsfeld.com today.

BINSFELD ENGINEERING INC.

Bblapia City, M S0GE4 = LISA = wwawe birdid, com
Phonae: §+1) 7531 334383 » Toll Frea: 8005243337

- memweesw s s w s Good Better. Binsfeld,

m“tmmmwfnrmﬂ
the biggest names in mining, aerospace, and energy.
So whether you need a S-pound gear blank o an B00-pound finish machined

mmhwmmmnmmm
Mﬂmﬂmmmmmm
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transmission system that significantly
reduces OEM vehicle development,
qualification expenses and new product
time to market.

The Plus+l compliant system
features an H1 variable piston pump
with embedded electronic control,

H1 bent axis variable piston motor,
sensors and associated human machine
interface (HMI). The AC combines
with software to provide an automotive
style automatic transmission driving

experience  that  allows
to adjust hydrostatic
characteristics to suit specific operating
requirements. It helps increase
vehicle performance and overall
efficiency with improvements
in productivity and comfort.
The Hi1 embedded
controller (H1 AC) features
electronics mounted directly
to the pump. The electrical
connections are designed
to provide simple OEM
vehicle installation and
complete
sensor calibration for Plus+1
Compliant drive and inching
foot pedals, as examples. The
controller also has added “watch dog”
circuitry, which provides real-time
fault monitoring of the electronic
hardware. Optional software monitors
redundant HMI input channels while
H1AC provides single fault tolerance
for AC vehicle transmission systems.
This is useful for vehicle manufacturers
trying to meet European Machinery
Directive 2006/42/EC and related
safety standards (ISO 13849-1:2006),
and it also reduces OEM cost and time
needed for system qualification and
vehicle certification.
“Our H1 Automotive Control is the
first solution on the market to offer the

operators
transmission

semi-automatic

Mode pwitch A ModeswirchE  FANR

i - S
8 -

Drivefnch/ Croep
signal

Bmkz!.gl':r-_l—
Fault LED

Reverse alarm

Proportional
dripl danal

precision and consistent performance of
intelligent electronics, combined with
complete drive system functionality,
system qualification and SIL 2
certification,” says Joseph P. Mabher,
system portfolio manager. “OEMs
will be able to reduce time to market
for new vehicles and model variants
while still customizing vehicle behavior
and providing differentiation for their
products.”

The H1AC software is also designed
to SIL 2 IEC 61508 standard. Other
features include engine anti-stall and
protection against engine over-speed,
extreme high and low hydraulic oil
temperature conditions and hydraulic
motor  over-speed.  Variations in
hydraulic oil viscosity affecting control
performance are compensated for
automatically, so the vehicle’s operating
temperature performs predictably.

The system is customizable via
the Plus+1 Service Tool between
four operator system modes that
are programmed according to three
main propel methods or mode types:
automotive,  non-automotive  and
creep-automotive mode. Other features
include the ability to further customize
hydraulic pump and motor displacement
control profile and ramp times, provide
constant speed drive functionality,
interface to vehicle systems via CAN
simple diagnostics.

The OEM can configure up to four
different system modes with varying
vehicle drive behaviors to meet various
application requirements by using
the Plus+1 Service Tool AC software
service screens. The system modes are
chosen through vehicle switch settings,
so OEMS can create working and
driving modes, design driving behavior
to suit specific working conditions or
operator skill level. This makes the same
hardware appropriate for a range of
vehicles with different software settings.

J'ﬂIIEZI For more information:
Pi )
Parking brake R ALt eiddad Variable moter www.sauer-danfoss.com/acsolutions
microcontrolier] (H1E]
10 power engineering | april 2010
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Torque Sensor

FAST TRACKS UAV
FOR TAKEOFF

Development of a vertical take-off
and landing unmanned aerial vehicle
(UAV) is near completion with the help
of a non-contact digital torque sensor,
TorqSense, which proved the most
viable option for use on the test rig.
The search and surveillance UAV is
intended for military, homeland security,
policing and environmental monitoring.
It is rugged, immediately deployable
and can be launched from the ground,
ship or even moving vehicles. The
vectored-thrust UAV platform is used
for any situation requiring safe aerial
viewing or sensor measurement. It
is being developed by Selex Sensors
and Airborne Systems (S&AS), a
Finmeccanica company.

“The TorqSense technology has
been one of the key enablers for the
development and implementation of
the novel propulsion system on the
Damselfy UAV,” says Mark Agnew,
Selex’s chief engineer for UAV systems.

The project is led by Selex’s Ashley
Bryant, who at first wanted to build a
flyable scale model replica of the vertical
take off Harrier jump jet, but there was
apparent opportunity for a professional
UAV. Bryant ruled out using a jet
engine, deciding a cold fan solution was
the only reasonable option.

“A jet engine combusts fuel to turn
its turbine and create thrust,” Bryant
says. “Our cold fan is driven, via a drive
shaft, by a minuscule but powerful
two-stroke engine. Developing this
technology required us to build a unique
test rig, with an in-line torque sensor, so
that there were no out of balance forces
coming into play.”

The TorqSense system from
Sensor Technology met all his needs.
Other requirements included ease of
mounting, so the drive system could
come on and off the rig often, and a
need to interface with a PC so that real-
time performance data could be logged

and analyzed.
TorqSense’s digital measurement

system  has two tiny ceramic
piezoelectric quartz combs that resonate
at fixed frequencies and are fixed to the
system’s shaft. While the shaft rotates
and torque is applied, the combs distort
and the resonant frequencies change
proportionally to the applied torque.
Frequency changes are monitored
digitally by the TorgSense electronics
in a non-contact manner using an
RFE couple, and a several outputs are
available.

“Our development program was
speeded up because of the ease with
which we could lift the drive on and
off the test rig, and the fact that we
could automate the data capture and
anlaysis,” Bryant says. “If it weren't for
TorqSense, we could not have kept to
our development schedule and would
have suffered consequential budget
stresses too.

Bryant is considering adapting the
TorqSense as a permanent feature of the
UAV. “We would use the quartz combs
in the usual way, but would integrate the
electronic functions with the existing
on-board controllers, so the weight
gain would be tiny. We would then be
able to monitor the drive conditions

www.powerfransmission.com
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in flight through our existing remote
control system, improving reliability
and controllability.”

For more information:
Sensor Technology Lid.
PO. Box 99605

Raleigh, NC 27624
Phone: (919) 954-1004
Fax: (219) 954-1009
info@torgsense.com
www.forgsense.com

Visit
www.powertransmission.com
for the latest

Product News
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Kollmorgen
Drive

DELIVERS SCALABLE
PROGRAMMABILITY

The Advanced Kollmorgen Drive
(AKD) is Ethernet-based and delivers
high performance with flexibility,
scalability and power range for most
application requirements, including
basic torque and velocity applications,
indexing, multi-axis programmable
motion via the company’s complete
machine automation solution:
Kollmorgen Automation Suite.

AKD allows machine builders to
standardize on a single drive family
with a common graphical user interface
across the power range for high
machine performance, throughput and
accuracy across applications, all while
minimizing engineering time and costs
associated with stocking, understanding
and programming multiple types of
drives.

“AKD is specifically designed with
the versatility, communications and
power that OEMs need to expand
machine performance and increase
integration speeds,” says Josh Inman,
product manager for Kollmorgen North
America. “The AKD facilitates true
plug-and-play operation with standard
Kollmorgen servomotors and linear
positioners to get an optimized, high
performance system up and running
quickly, in less space and time and for
less cost than lower performing options.
Multiple Ethernet connectivity options
available from the base hardware

support a variety of open and closed
protocols, without the need for separate
option cards. And a broad power range
in a smaller, compact design enables
machine builders to use these robust
drives with a single interface.”

The AKD is available for 120/240
VAC or 480 VAC operation with a
power range of 3 to 24 Arms continuous
current, 9 to 48 Arms peak. Coming
later in 2010 is a power range up to 96
Arms continuous and 192 Arms peak.

The AKD is capable of supporting
various feedback devices and Ethernet
Motion buses from the base hardware
without separate option cards, including
Smart Feedback Devices, Endat, BiSS,
Analog Sine/Cos encoders, incremental
encoders, HIPERFACE and resolvers.
Supported Ethernet Motion buses
include EtherCAT CANopen and
Modbus/TCP.

Patented Autotuning algorithms
automatically adjust all gains, including
patent-pending ~ observers.  This
functionality also brings immediate,
adaptive responses to dynamic loads
with precise control. Autotuning can also
help overcome imperfect mechanical
designs to help machine builders solve
difficult scenarios by compensating for
compliant transmissions and couplings

that typically take away from a machine’s
intended performance.

The GUI features a six-channel
real-time software oscilloscope for
quick commissioning and diagnosis. A
multi-function Bode plot helps users
evaluate performance while Auto-
complete functionality of programmable
commands saves looking up parameter
names. Machine performance data is
sent immediately by one-click capture
and sharing of program plots and
parameter settings.

According to Inman, “Because
AKD makes it so easy to monitor
system performance and share system
information, there is virtually no effort
required to get a Kollmorgen motor and
drive system up and running—and the
user friendly interface across the power
range makes commissioning and general
interactions a truly intuitive process.”

For more information:
Kollmorgen

203A West Rock Road
Radford, VA 24141

Phone: (540) 633-3545
contactus@kollmorgen.com
www.kollmorgen.com

Crown Gear
Drives

DESIGNED FOR FULL RANGE
OF APPLICATIONS

Zero-Max Crown Gear
provide directional motion change in
all types of power transmission systems.
They are right-angle gear drives that
operate quietly, are compact and sealed
from contaminants. High class 10 spiral

drives
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bevel gears and non-magnetic stainless
steel shafts are features.
The Crown Gear
designed to cover the full spectrum of
machine applications from packaging
systems to food processing and material

drives were
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handling systems. They are suitable for
a wide range of horsepower, torque and
shaft speed requirements. Zero-Max
offers the drives in standard two- and
three-way models with 1:1 and 2:1 speed
ratios, shaft diameter combinations of
3/8,1/2 and 5/8 and 3/4 inch.

The hardened class 10 spiral bevel
gears are permanently mounted to the
shafts with locking pins. The result is a
durable connection for use in heavy load
applications without maintenance.

Long-life, precision hardened and
ground ball bearings provide quiet
operation at speeds up to 2,000 rpm
in most environments. The drives are
pre-lubricated and completely enclosed
in heavy-duty cast aluminum housings.
The design ensures that internal
gears remain permanently aligned,
lubricated and free from outside debris
contaminants.

Optional features include differ-

shaft configurations, housing
modifications for special mounting
requirements and special finishes that
include squared, splined, extended,
shortened, stepped and combinations.
Housing modifications include machin-

ent

ing of special mounting flanges and
mounting holes.

“Crown drives have been in-
creasingly popular for use in automation
systems because of their high quality,
robust design and minimal backlash
operation,” says Robert Mainz, Zero-
Max sales manager. “They easily handle
reciprocating motion in most automated
packaging machinery, paper converting,
tood processing and similar applications.”

Digital
Servo Drives
FEATURE PCB MOUNT DESIGN

added PCB
mounts to its broad range of digital
servo drives from Advanced Motion
Controls. The DZ drives are micron-
sized servo drives require less space
than a standard business card and
weigh about the same as two golf balls.
Designed to be completely compact,
DZs take up little space and eliminate
wiring hassle.

Providing 10-80 VDC operation
while delivering 12 amps continuous/20
amps peak current, DZ Series can be

Servo2Go.com  has

configured to operate in torque, velocity
and position modes for brushed, voice
coil or brushless motors. Units deliver
up to 1 kW continuous power when
needed and can achieve up to 98 percent
efficiency. Supporting CANopen and
RS-232/485 up to ~1 Mbaud, drives
accept a variety of input commands
including PVT, £10 V analog, encoder

www.powerfransmission.com
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For more information:
Zero-Max

13200 Sixth Avenue North
Plymouth, MN 55441
Phone: (800) 533-1731
Fax: (763) 546-8260
zero-max@zero-mox.com
WWW.zZero-max.com

following, step and direction, and

PWM and direction.

For more information:
Phone: (877) 378-0240
Fax: (877) 378-0249
sales@servo2go.com
www.servo2go.com
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e 20"-70" Diameters

® Carbon, Alloy &
Stainless Steel

® Same Day Quotes

East™

1-2 Week
Deliveries

*with material in stock

VAT ININIEN

ROLLED RINGS

1-800-569-1420

www.mcinnesrolledrings.com

sales@mcrings.com
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Haydon Kerk Motion Solutions, Inc.
offers the LRS Linear Rail System in
several configurations, both motorized
and non-motorized. These linear rail
systems consist of a stationary base and
a load bearing carriage that travel along
a rigid extruded aluminum rail.

The LRS Linear Rail Systems come
with several in-line motor options,
including a single stack or double stack
size 17 stepper motor, a stepper motor
with an integral chopper drive or the
IDEA programmable linear actuator,
which consists of the stepper motor,
drive and controller programmed
through a graphic user interface. The
LRS is also available without a motor,
so designers can integrate with a variety
of motor types and belt and pulley
configurations.

The carriage design controls slide
bearing play with a patent-pending,
self-adjusting linear bearing. “T”

Slots that provide the capability to

mount limit switches and sensors are

integrated along the length of the rail
system. The lead screw is made from
303 stainless steel and can be configured
with optional Black Ice TFE coating
for permanent lubrication. The LRS
Linear Rail system comes standard with
a general purpose lead screw nut, but
in cases of extreme control, the system
can be configured with a Kerk CMP or
WDG precision anti-backlash nut.

For more information:

Haydon Kerk Motion Solutions, Inc.
info@haydonkerk.com
www.haydonkerk.com

Extireme Encoder
WITHSTANDS THE ELEMENTS

The Extreme 1000 series from
Leine & Linde offers encoders for
severe work environments. Available in
North America through Heidenhain
Corporation, the measurement
and function range on this encoder
is especially designed to meet the
requirements of the steel, crane
and mining machinery industries.
The encoders stand up to extreme
mechanical stress, vibrations and shock,
as well as dusty environments with high
temperatures.

The sturdy bearings and enclosure
allow the 1000 series to achieve high
durability across applications. The
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enclosure is rated IP67 and protects
the encoder’s internal components
from dust and liquids. A stainless steel
housing is available as a special option.

Different incremental and absolute
versions are available, and a combination
of the various encoder types can be
integrated in the same 1000 series
product. Absolute pulse encoders with
PROFIBUS interface are now capable of
enduring tough industrial environments
for the first time using the 1000 series
encoder.

For more information:
Heidenhain Corporation
333 E. State Parkway
Schaumburg, IL 60173
Phone: (847) 884-3713
twyatt@heidenhain.com

www.leinelinde.com
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GEARS
AND COUPLERS
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www.magnetpowertransmission.com

MAGNETIC SLIP OR GEARED COUPLERS

99.9% MECHANICAL EFFICIENCY

NO NEED FOR PRECISE ALIGNMENTS

NO LUBRICATION

NO WEAR

NO VIBRATIONS

ENVIRONMENTALLY BRILLIANT

USED IN AUSTRALIA SINCE 2001 IN HARSH CONDITIONS
TESTED BY TORQUE TEST BV IN HOLLAND
THROUGH HULL/THROUGH WALL TRANSMISSIONS
LONG LIFE - MAGNET LIFE SPAN - 50 YEARS +

INDUSTRIAL OR
DIY RANGE
AVAILABLE

MMC SERIES MINIATURE
MAGNETIC COUPLERS

HALF THE SIZE OF MAGNETIC
DRUM COUPLERS

MORE POWERFUL
HEAT RESISTANT

) DESIGNED FOR HIGH RPM'S
US 7,421,929 B2 patent granfed, other patents pending

waorldwide

MCG SERIES MAGNETIC
COUPLERS

IN EXCESS OF 1,000 HP

NO NEED FOR PRECISE
ALIGNMENTS

NO TORSIONAL VIBRATIONS
TRANSMITTED

MAGNETIC GEAR COUPLERS

MAGNETIC GEARS (NON-SLIP) - GEAR TEETH NEVER TOUCH - SPACE AGE GEARING
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HOW ROBOTIC AUTOMATION
CAN HELP
MANUFACTURING'S RESURGENCE

Matthew Jaster, Associate Editor

efore Mike Cicco was involved on the engineering

side, he used to sell robotic systems to manufacturers.

Most of his sales pitches were met with hesitation

and skepticism as he tried to explain the “benefits” of
replacing employees on the shop floor with an automated sys-
tem. “Many times they would kick you right out the door for
even suggesting such a thing,” says Cicco, director of material
handling at FANUC Robotics America, Inc. “The perception
through the years has changed, however, as companies began
to realize that rising U.S. labor costs were too high and they
needed to automate in order to compete overseas.”

The working relationship between man and machine has
had many supporters and detractors in the manufacturing sec-
tor. Some companies strongly oppose the idea while others
embrace it as an opportunity to keep the workforce in place
that currently exists. It’s a slippery slope, especially when
downsizing or layoffs come into play. As U.S. manufacturing
continues to bite and scratch its way out of recession, there’s
an argument being made that integrating more robotic sys-
tems will actually help the current state of manufacturing.

“Now more than ever it’s a matter of necessity to cut costs
wherever you can,” says Charlie Miller, vice president key ac-
count sales at ABB Robotics. “Labor costs, health care costs
and everything else that directly involves employment. Com-
panies have specific employee target numbers in mind and
they need to strictly follow these.”

Dean Elkins, senior general manager/eastern region at
Motoman and chairman of the Robotic Industries Associa-
tion (RIA), sums robotics up like this, “They fill important
gaps in the labor force; the tedious tasks that shouldnt be han-
dled by human workers for safety and health reasons. Robot-
ics began with the hot, heavy and hazardous jobs, but they've
become an important tool in augmenting most manufacturing
processes.”

Robotic automation has always been viewed as some-

thing that would take jobs away from human employees. To-
day, there are so many other problems in manufacturing that
many business leaders are embracing automated alternatives.
The RIA estimates that 194,000 robots are now used in the
United States, placing the United States second only to Japan
in overall robot use. It’s estimated that more than one million
robots are being used worldwide.

In a press release promoting the National Robotics Week
initiative (April 10-18) RIA president Jeffrey Burnstein said,
“The future success of our nation depends upon our ability to
take advantage of critical technologies such as robotics, and
we're looking forward to reaching more manufacturing and
non-manufacturing companies alike with the message that
robots can help them become stronger global competitors.”

Productivity Versus Perception

It’s this competitive edge that continuously haunts execu-
tives trying to accomplish more with less in manufacturing.
Robotic automation may very well solve many productivity
and sustainability issues, but at what cost? The operators and
assembly line workers that have been replaced by machines
over the years might not share such enthusiasm.

“There have been plenty of layoffs for operators in the
past,” Cicco says. “The norm today, however, is that the people
that are tending the machines get relocated or they get trained
to run the system that is being put in place.”

Perception seems to be changing thanks to training pro-
grams and the willingness of workers to become more skilled
at their positions and accept new responsibilities.

“These systems increase quality and throughput, drive
down costs and they’re easier to use today from a control per-
spective,” Elkins says. “Robots are working side by side with
humans on a more frequent basis. They’re helping humans
keep their jobs.”

Joseph Ellert, welding/applications engineer at Nachi Ro-
botics, says robotic automation almost always creates better
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ABB Robotics gripper design enables a robot to handle the complete cutting process in solar modules
(courtesy of ABB).

job opportunities for skilled individuals today. “When a cus-
tomer purchases new robotic automation they must also have
the personnel to support and maintain production. This leads
to new job creation for engineers, programmers and mainte-
nance personnel.”

Miller at ABB believes it’s more an issue of quality than
anything else.

“Hopefully manufacturers see it as creating better jobs
for existing employees. You're creating more rewarding and
skilled positions by educating the current workforce on these
new control systems. Employees become motivated, and they
see themselves as more valuable to the company when they’re
educated on new equipment.”

“Many companies are worried more about keeping the
workers they have at this point in time,” Cicco says. “High
technology jobs often lead to better opportunities, more re-
sponsibilities and higher paying positions. The game has
changed dramatically since robots first reached the manufac-
turing floor.”

Elkins at Motoman believes the increase of robotic sys-
tems is going to play a large role in creating more U.S. manu-
facturing jobs. “This industry is creating a whole new class of
assemblers, engineers and programmers. It’s an engineering
culture that’s great for job stimulation.”

Improved working conditions and higher paying jobs are
just a few of the added benefits to robotic implementation.
Companies like Nachi Robotics, ABB, Motoman and FANUC
support these systems by offering standard and custom training
courses to meet the needs of each individual customer.

www.powertransmission.com

In addition to employee benefits, manufacturing costs are
greatly reduced through technology upgrades.

“A single robot can move a part, weld the part and inspect
the part in a single work cell, replacing at least three pieces of
dedicated equipment,” Ellert says. “The newest generation of
robots at Nachi is designed to minimize valuable floor space
required to build a robotic work cell. This ergonomic design
fits very well into lean manufacturing initiatives.”

Industrial robotics falls into four general categories in-
cluding processing, inspection, assembly and material han-
dling (moving stuff around). As robotic systems become more
intelligent through increased vision and force sensing capa-
bilities, manufacturers will be able to broaden the areas where
these systems can be applied.

“Let’s face it, these machines were fairly modest in the
1980s,” Cicco says. “They moved from here to there, and that
was the extent of it. Today, we have definitely broadened the
applications we can automate because the robots are much
smarter. They have a sense of sight and a sense of touch. The
technology continues to grow each day.”

Ellert says Nachi’s machines are faster, consume less en-
ergy and have an effective design that fits very well into lean
and green manufacturing. “Conserving both space and energy
are important aspects for this movement, and robotic compa-
nies are always looking for ways to improve.”

While no one can predict the future of manufacturing, ro-
botics assuredly will be involved. The more is less philosophy
will be a major talking point as further robotic technology is

continued
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An M-101A robotic unit demonstrates material han-
dling for the food and consumer goods industry (cour-
tesy of FANUC).

The MT1iA is a lightweight and compact high speed
assembly robot (courtesy of FANUC).

developed. Advancements in robotics will include:

* Increasing robot payload capacities to accommodate
heavier parts;

* Improving servo technology to produce faster robots
with better accuracy;

* Vision and sensor technology will be critical in more
applications;

* New materials will be developed to provide lighter
robots with higher speeds;

* Robots will be able to perform more complicated
tasks and gain capability from advancements in
computing speeds and other computer technologies.

Robotic companies will continue to create more flexible
automated units and software development that will undoubt-
edly open new areas of business. “If we continue to drive down
manufacturing costs with robotics, the U.S. market will con-
tinue to improve,” Miller says.

A Growing Number of Resources

In the beginning, there was the automotive industry. Ro-
botic automation’s rise to fame in the 70s and 80s primarily
involved automotive assembly lines. Unfortunately, the last
couple of years haven't exactly been kind to anyone involved in
automotive. Thanks to fuel efficient options and higher quality
standards, however, there are signs of life once again on auto-
motive assembly lines across the country.

“Things are starting to move in the right direction in the
U.S. automotive industry, and that’s huge for us,” Cicco says.
“GM and Ford are building new plants, and we'’re starting to
see general industry picking up. The automotive industry fuels
the rest of the manufacturing sector. As the Rust Belt gets go-
ing again, the rest of the country will follow suit.”

Elkins at Motoman agrees. “We are seeing some positive
signs, and I think by 2011 the automotive industry will be back
in a big way. We saw a major slowdown of request-for-quotes
last year, but they’re starting to pick up across the board.”

It’s another case of that old, reliable trickle-down effect.
Build better cars; get better results and the Tier 1, Tier 2 and
Tier 3 automotive suppliers start getting more work.

“Due to the quantity of vehicles produced by a given man-
ufacturer and the need for world class quality, the auto indus-
try has historically been the largest user of robotics,” Ellert
says. “However, 2009 represented a major turning point for
the robotics industry. In 2009, non-automotive related pur-
chases rivaled automotive purchases, according to the RIA.”

Automotive will always be important to robot manufac-
turers simply because people will always buy cars, and robots
will always be needed to manufacture them. As a result of the
slowdown, however, companies are diversifying sales strategies
to provide automation to new industries,” Ellert says.

And industry, in general, is buying into robotics at an ex-
ceptional rate. Miller has recently been encouraged by rising
robotic orders in the life science, pharmaceutical, biomedical,
alternative energy and food and consumer goods industries.

“Food and consumer goods have been a real pleasant sur-
prise for us. This has been an area for many years where manu-
facturers were reluctant to adopt automation, but that’s now

changing.”
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This Nachi MV06-L Robot is horizontally mounted on a traversing servo driven slide unit (courtesy of Nachi

Robotics).

FANUC has also seen a large increase in this area and Cicco
believes the latest recession played a role to a certain extent.

“When times are tough, people head to the grocery stores.
It’s just the way it is. We've done automation for Hot Pockets
and french fries a lot lately. Food and consumer goods is be-
coming an area of exceptional growth and opportunity.”

The alternative energy industry continues to hold promise
as well. Solar and wind energy applications will be growth
areas in robotics as long as incentives and initiatives on the
federal and state levels are passed.

“We’re hopeful solar applications, in particular, will start
picking up here like they have in Europe and Asia,” Miller
says. “We’re not there yet; there’s plenty of room to improve.
When you look at alternative energy applications, robotics is
a perfect fit. Vision tools and force sense technology are much
needed upgrades when dealing with the equipment found in
solar.”

“Our customer base is shifting toward solar and wind and
we're working with companies that are going to make these
products in the Midwest, so it’s an exciting time for the alter-
native energy market,” Elkins adds.

People were terrified of robots in the 1980s, according to
Cicco. FANUC began partnering with companies in a variety
of industrial markets to present automation tools and solu-
tions for areas like welding, aerospace, automotive and medi-
cal devices. “We wanted to find industries that don't ever go
off-shore for their specific needs, industries that supported
U.S. manufacturing.”

Cicco adds that a sure sign of the staying power of robotic
automation is the amount of companies that no longer use
integrators like FANUC today.

“Several companies have their own in-house robotic op-
erations and no longer need outside assistance. This is one ex-

www.powertransmission.com
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ample of how the market has changed, but the industry itself
continues to grow,” Cicco says.
To Educate and Instruct

Marketing has always been an interesting dilemma in ro-
botic automation. Sales teams are instructed to come up with
a variety of strategies to get the message out on the benefits
of automation. This is accomplished with education programs
and involvement in U.S. manufacturing initiatives.

FANUC, for example, is involved in a website dedicated
to bringing business back to the United States (www.savey-
ourfactory.com). Members include ATT Industrial Automation,
Motion Control Robotics, Schunk USA and the Society of
Manufacturing Engineers (SME). The website serves as an
online resource for articles and videos involving quality, ef-
ficiency, off-shore pitfalls and viability topics targeted at U.S.
manufacturing.

“This is one of our biggest marketing tools and a way to
reach out to industry leaders to increase manufacturing op-
portunities here in the United States,” Cicco says.

Technology Days at ABB Robotics take place April 21-22
at a training facility in Auburn Hills, MI. Onsite events like
these allow ABB employees to host robotic demonstrations
and in-depth technology seminars for current and prospective
customers. An open house on the final day welcomes anyone
interested in robotics to see the demonstrations, including
youth organizations and students.

Nachi Robotics offers facility tours to local colleges and
supplies robotic equipment to colleges and universities in or-
der to support engineering curricula. The company has also
been involved in the FIRST (For Inspiration and Recogni-
tion of Science and Technology) robotics competition (www.
usfirst.org) for ten years.

continued
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Motion Without Limits®

Reasons to Team with
Bishop-Wisecarver”

1. We invented guide wheel technology.
Nobody knows it like we do.

/|

2. Stainless steel and clean room components
and systems from stock.

3. Smooth, low friction motion for both front
end and back end processes.

4. Motor mounts are available to fit any
manufacturer’s motor or gearbox.

5. Our design support, 3D CAD, and FEA tools
save you time and money.

6. Custom designs and assembilies are our
unique ability; we're an extension of you.

7. Freedom to realize your engineering
potential and design outside the box.

“Call or visit us online
today and discover how
our worldclass engineering
and manufacturing team
can turn your next project
into a linear motion
success.”

( Edﬁi"a%&.

Low particle emission to meet class 10 ‘

(lean room certified sealed belt drive
actuator and motor mount

=

.
O

Excellent stability, low friction rotary motion,
Ariel Oriel large center through hole accommodates
Bishop-Wisecarver other components
Applications Engineer

arielo@bwc.com
2104 Martin Way

Pittsburg, CA 94565
Tel: 888.580.8272
Fax: 925439.5931

www.bwc.com
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“I get calls from local high schools all the time because stu-
dents are interested in coming in and seeing some of our robot-
ics at Motoman,” Elkins says. “For career planning, the robotic
industry embraces so many different engineering disciplines
that it’s really appealing to college and high school students.”

These resources are a great way to show off the robotic
systems and give people an idea where the manufacturing in-
dustry is heading in the future. And surprisingly, most com-
panies are now embracing the technology, and the stigma of
job loss is no longer the focus. In fact, with all the growth and
new market opportunities, the real threat to robotic automa-
tion is more robotic automation. These companies continue to
release new equipment and technology efforts in an effort to
increase business.

“The industry has b