
ONLINE NOWONLINE NOW

WEBINAR:	 Tips for Additive Manufacturing 
	 in Metal

Live webinar date was September 11, 2013. Watch the 
archived version by filling out the form on the website.
With simple changes such as automated transfers and print 
run layout, an additive manufacturing production process can 
be optimized to maximize output. Hear how ExOne takes “3D 
printing” into the realm of manufacturing production.

VIDEO:	 Deltron NMS Series Non-Magnetic 
	 Linear Slides

This series of slides, the NMS Series, are non-magnetic linear 
slides. These linear slides are very lightweight and feature 
silicon nitride ceramic ball bearings, titanium shafts, and an 
aluminum carriage and base with brass fasteners. See more 
on this product here.

RESOURCES:	 Download TechTips 
			   Ebooks Now

Choose from a growing collection of Design World Tech 
Tips. Tech Tips are interactive PDF educational resources
viewable from desktop to mobile devices that contain 
valuable technical tips, advice and practical hands-on
engineering information.
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Nothing’s Impossible with THK. Continuous guide rails as long as
7000mm. Nothing short of miraculous. THK has the engineers, 
experience and technology to design and develop previously 
unimaginable innovations. Call us to see just how far we’ll go to 
meet your needs.

THK Ultimate Actuators and Cross Roller Rings
Our Actuators consist of an aluminum base, an LM Guide, a 
standardized top table, drive system, and other components to meet
diverse application requirements. Our Cross Roller Rings offer high 
rotation accuracy and are capable of bearing loads in every direction.
Many feature patented Caged Technology to eliminate friction 
between balls for increased speed, load capacities and long-term 
maintenance-free operation.

To learn more, call 
1-800-763-5459 or
visit www.thk.com.
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Engineered to improve performance.
Designed to reduce costs.

(952) 927-1400
www.mnrubber.com

Minnesota Rubber & Plastics

High tolerance components and assemblies are 
what we work with everyday at Minnesota Rubber
and Plastics. Our experience in design, sealing and
manufacturing complex devices has made us the
preferred partner for industry leaders throughout

North America, Europe and Asia. The next time
your component or assembly seems impossible,
there's no one better to partner with than Minnesota
Rubber and Plastics. We'll make your tough
application a reality.

We Mold Ideas
Into Reality.
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Motion Technology       |       Fiber Optics       |       Electronic Systems
+1-540-552-3011                800-336-2112 (USA)                mcg@moog.com

www.moog.com/components

Bottle packaging equipment requires high performance solutions for transferring power and 
data across rotating interfaces. Moog offers slip rings that have been developed for  
Ethernet data communication networks. Models are available in capsule and  
through-bore configurations.

Reliability is built into every product. Extensive life testing means our slip rings are proven to 
provide long life and less downtime.

Learn more about Moog’s solutions for automation. Standard slip ring designs are ready for 
quick delivery or can be tailored for unique projects. Contact us to discuss your applications. 

 Looking for more? 
	 Scan	to	view	slip	ring	specifications.

Ethernet Slip Ring Features:
• Continuous 360° rotation
• Maintenance-free operation
• Robust performance
• Compact size
• Plug-and-play Ethernet connections  
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I 
had the opportunity to hear Alan Beaulieu speak at the National Fluid Power Association’s 

annual International Economic Outlook Conference in Chicago last month. Beaulieu, one of 

the more personable economists you’ll ever hear, works for the Institute for Trend Research. 

The feeling was decidedly upbeat after his presentation. And the crowd—a record 319 registered 

for this year’s event at the Westin Chicago North Shore—was more than ready to hear it.

Pa u l  J.  H e n e y  -  Ed i to r i a l  D i re c to r

p h e n e y@w tw h m e d i a .co m

Good economic news for manufacturers

	 “The world is presenting you with more and more opportunities. The world is a good place 
right now in this industry,” Beaulieu said.
	 Beaulieu told the audience that the next significant recession will be in 2019. He explained 
that it would not as bad as the 2008-2009 event, but worse than the small recession he predicts 
for 2014—overall, a similar recession to what was experienced in the U.S. in 2001.

Where do you think the manufacturing 
economy is headed? Comment on Paul’s blog on 

Pneumatic Tips, www.pneumatictips.com/blog On Twitter @ DW—Editor

Several reasons indicate a recovery for this year:
	
	 • Leading indicators pointing up for 2013
	 • Liquidity is not an issue
	 • The U.S. has become a major producer of energy
	 • There is a stimulative monitory policy for now
	 • Employment is rising (companies are finally right sized)
	 • Banks are lending
	 • Retail sales are good. Household net worth is up again; other countries will benefit from the 
		  fact that American consumers will be spending more over the next five years, and
	 • Construction spending is improving.

	 Manufacturing is on the ascent here in the U.S., Beaulieu said, because companies are 
leaving Europe, China and other parts of the world, and coming here because of our natural 
gas and energy availability. He said that the thing most hurting the U.S. is the corporate tax 
structure.

His areas of concern included:
	
	 •	  Europe’s financial troubles		  •  Fiscal cliff
	 •  China recession/housing bubble		  •  Tax hikes, and
	 •  Massive legislative changes		  •  Massive deficit and growing 
	 •  Israel and Iran	  		  national debt
	
		  He had positive things to say about how Canada will balance its budget by 2015 and will 
begin to pay down its debt starting in 2016. And he was practically through the roof about 
Mexico, in spite of the dangerous conditions in parts of that country.
	 “Mexico has so much potential, it’s incredible,” Beaulieu said. “This is a place where you 
have to be deciding how you are going to do business [there].” DW
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Facts about Blowers
Energy conscious plants might think 
a blower to be a better choice due to
its slightly lower electrical consumption 
compared to a compressor. In reality, 
a blower is an expensive capital 
expenditure that requires frequent 
downtime and costly maintenance 
of fi lters, belts and bearings.
Here are some important facts:
Filters must be replaced every one to 
three months.
Belts must be replaced every three to
six months.
Typical bearing replacement is at least 
once a year at a cost near $1000.

• Blower bearings wear out quickly due 
to the high speeds (17-20,000 RPM) 
required to generate eff ective airfl ows.

• Poorly designed seals that allow dirt and 
moisture infi ltration and environments 
above 125°F decrease the one year 
bearing life.

• Many bearings can not be replaced in 
the fi eld, resulting in downtime to send 
the assembly back to the manufacturer.

Blowers take up a lot of space and often 
produce sound levels that exceed OSHA 
noise level exposure requirements. Air 
volume and velocity are often diffi  cult 
to control since mechanical adjustments 
are required.

To discuss an application, contact: 

EXAIR Corporation
11510 Goldcoast Drive
Cincinnati, Ohio 45249-1621
(800) 903-9247
Fax: (513) 671-3363
email: techelp@exair.com

www.exair.com/58/423b.htm

See the Super Air Knife in action.
www.exair.com/58/akvideo.htm

Compare these Blowoffs
� ere are a variety of ways to blow the water from the bottles shown in the photo below, but which method is 
best? To decide, we ran a comparison test on the same application using four diff erent blowoff  methods: drilled 
pipe, fl at air nozzles, Super Air Knife (each using compressed air as a power source), and a blower supplied air 
knife (using an electric motor as a power source). Each system consisted of two twelve inch long air knives. 
� e following comparison proves that the EXAIR Super Air Knife is the best choice for your blowoff , cooling 
or drying application.

� e goal for each of the blowoff  choices was to use the least amount of air possible to get the job done 
(lowest energy and noise level). � e compressed air pressure required was 60 PSIG which provided 
adequate velocity to blow the water off . � e blower used had a ten horsepower motor and was a centrifugal 
type blower at 18,000 RPM. � e table at the bottom of the page summarizes the overall performance. 
Since your actual part may have an odd confi guration, holes or sharp edges, we took sound level 
measurements in free air (no impinging surface).

Drilled Pipe
� is common blowoff  is very inexpensive 
and easy to make. For this test, we used
(2) drilled pipes, each with (25) 1/16" 
diameter holes on 1/2" centers. As shown 
in the test results below, the drilled 
pipe performed poorly. � e initial cost 
of the drilled pipe is overshadowed 
by its high energy use. � e holes are 
easily blocked and the noise level is 
excessive - both of which violate OSHA 
requirements. Velocity across the entire 
length was very inconsistent with spikes 
of air and numerous dead spots.

Flat Air Nozzles
As shown below, this inexpensive air nozzle 
was the worst performer. It is available in 
plastic, aluminum and stainless steel from 
several manufacturers. � e fl at air nozzle 
provides some entrainment, but suff ers 
from many of the same problems as the 
drilled pipe. Operating cost and noise 
level are both high. Some manufacturers 
off er fl at air nozzles where the holes 
can be blocked - an OSHA violation. 
Velocity was inconsistent with spikes of air.  

EXAIR Super Air Knife
� e Super Air Knife did an exceptional 
job of removing the moisture on one 
pass due to the uniformity of the laminar 
airfl ow. � e sound level was extremely 
low. For this application, energy use was 
slightly higher than the blower but can 
be less than the blower if cycling on and 
off  is possible. Safe operation is not an 
issue since the Super Air Knife can not be 
dead-ended. Maintenance costs are low 
since there are no moving parts to wear out.

The Super Air Knife is the low cost way to blowoff, dry, clean and cool.

If you think compressed air is too expensive and noisy - read this. The facts will surprise you!

Blower Air Knife
� e blower proved to be an expensive, noisy 
option.  As noted below, the purchase price 
is high. Operating cost was considerably 
lower than the drilled pipe and fl at air 
nozzle, but was comparable to EXAIR’s 
Super Air Knife. � e large blower with 
its two 3" (8cm) diameter hoses requires 
signifi cant mounting space compared to 
the others. Noise level was high at 90 dBA. 
� ere was no option for cycling it on and off  
to conserve energy like the other blowoff s. 
Costly bearing and fi lter maintenance along 
with downtime were also negative factors.

The Truth About Compressed Air!

Blowo�  Comparison

Type of blowo� PSIG BAR
Comp. Air Horsepower

Required

Sound
Level 
dBA

Purchase
Price

Annual 
Electrical 

Cost*

Approx. Annual 
Maintenance Cost

First Year 
CostSCFM SLPM

Drilled Pipes 60 4.1 174 4,924 35 91 $50 $4,508 $920 $5,478

Flat Air Nozzles 60 4.1 257 7,273 51 102 $208 $6,569 $1,450 $8,227

Blower Air Knife 3 0.2 N/A N/A 10 90 $5,500 $1,288 $1,500 $8,288

Super Air Knife 60 4.1 55 1,557 11 69 $534 $1,417 $300 $2,251

*Based on national average electricity cost of 8.3 cents per kWh. Annual cost re� ects 40 hours per week, 52 weeks per year.
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Together a winning combination for today’s
servomotor applications. 

Our ServoClass® couplings have been recently redesigned 
to enable your actuator to go even faster and achieve
the positional accuracy that will take your designs 
to the next level. Our couplings will do all this 
with low bearing loads.

3 New sizes now available.

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

Check our FAST deliveries.

www.zero-max.com  800.533.1731

© 2010 ZERO-MAX

Your ball screw 
Your servomotor

Our coupling
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®spacers & standoffs

THiNK Keystone Spacers and Standoffs

• Available in Aluminum, Brass, Stainless Steel, Nylon and 
Phenolic materials • Ideal for mechanical support 

• Board-to-Board PCB mounting • Board-to-Chassis PCB mounting 
• Eliminate the cost and bulk of backplanes and card cages 

• PC104 & PC104-Plus module mounting • Commercial, Military 
& Industrial environments • Modifications as well as custom 

fabrications available • Request Catalog M60.2

…that counts.

It’s what’s on the inside

®

eLectron Ics  corp.

There’s a keystone in every great invention … Follow, THink & Learn at:

Tel: (718) 956-8900 • (800) 221-5510 
e-mail: kec@keyelco.com • Web: www.keyelco.com
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MOTION CONTROL
56	
Developments in 
Integrated Motors
New integrated motors offer expanded 
networking options, more control 
flexibility, and greater capacity for 
handling harsh environments. 

ON THE COVER 
WowWee’s Mobile Inverted Pendulum 
(MIP) robot brings high-performance 
embedded controllers to the realm of 
the toy box.  
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MECHATRONICS
64
Toys:                    Mechatronic 
Challenges in Small Packages
Will your kids be begging you for this 
amazing robot in 2014?

NETWORKING
80
Tips on working with the MTConnect 
industrial network
The MTConnect communication protocol is one 
way to deliver shop floor data to the software 
applications used to run a business. Initially, this 
protocol establishes connectivity among machine 
devices. When fully implemented though, it will 
interconnect any equipment or device on the 
shop floor.
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74
Critical steps in selecting 
fluid connectors for 
medical applications
Choosing the right fluid connectors 
can improve patient safety and user 
convenience while maximizing sealing 
and flow performance.
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88
It’s a Small World: Sensing in 
Tight Spaces
Incredible shrinking sensors satisfy system 
requirements.
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3D Creation Systems Offers  
Worldwide Production & Design Services

• Medical cleanroom environment in half our facility
• VisiJet Clear | Duraform PA | Plastic | Metal | Glass |

• Second Operations complete finishing, paint, dyed, plated, and assembled

For projects small or large, contact  
3D Creation Systems today for all your 3D needs.

•  3D Rapid Printing Services
•  3D Design Services
•  3D Community Member Services
•  3D Training and Educational Services
•  3D Equipment and Supply sales    
 with our Partners at Nexxtech

9909 South Shore Dr, Suite 190A,  
Minneapolis, MN 55441  952-463-8392

www.3dcreationsystems.com
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Standard and Custom Clutch,Brake 
& Power Transmission Solutions

291 Boston Turnpike • Bolton, CT 06043
Phone: 860-643-1531

Reliability
inaClutch
...a clutch, brake or power
transmission part for that
matter. Since 1903 Carlyle
Johnson has solved some of
history’s toughest motion
control challenges – it’s what
we love to do. Our precision
electrical, mechanical, air and
hydraulic power transmission
products consistently prove
reliable and dependable in
every application. Underwater,
on the ground and in the air,
CJM is everywhere.

www.cjmco.com
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All roads lead to
SOLUTION CITY

© 2013 by AMETEK Inc. All rights reserved.

FANS
PUMPS

SOLUTION CITY

Welcome Back to Solution City where you 
always find the biggest brand names and 
largest selection of dynamic solutions for air 
and fluid movement.

Our line of variable-speed brushless (electrically commutated)
blowers, fans, and pumps as well as our regenerative/

side-channel blowers offer custom-engineered solutions unmatched in the industry.  Whether your need is our latest electronic/microprocessor 
technology, our field-proven fluid motion solutions, or a customized design option, we work closely with you to evaluate your unique application/

specification requirements, assuring a fully compliant product, tailor-made for your application.

To put your ideas for dynamic air or fluid movement in motion, contact your local AMETEK 
technical sales and application expert, or visit us at: ametektip.com.

BLOWERS
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HEAVY–DUTY
INDUSTRIAL 
SHOCK ABSORBERS

ACE 2”, 3” and 4” bore self-compensating 
and adjustable models are proven erformers, 
offering high energy capacities and wide 
effective weight ranges for handling 
numerous heavy-duty applications. 

Ideal for foundries, steel, marine, lumber 
and other heavy equipment industries.
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Call on the global quality and value leader.
Now part of AMETEK Precision Motion Control, and recognized 
since 1950 as the world market leader in customized fractional 
horsepower motion control solutions for the medical, packaging, 
automation, semiconductor and renewable energy industries. 

Call: 224-293-1300
www.dunkermotor.com
info@dunkermotor.com

60+ years partnering with medical device, diagnostic and healthcare OEMs 

THE DNA OF MOTION

Rotary Motion Solutions
 

•  PMDC, BLDC and iBLDCTM 
   intelligent motors
•  22mm to 80mm diameter
•  Planetary, Worm & WormetaryTM

•  Encoders, Brakes, up to IP67
•  CANopen, Profibus, EtherCAT

STA11 series Linear Motor

Linear Motor Modules 
& Gantries

iBLDCTM Intelligent 
Brushless DC Motor

Linear Motion Solutions
 

•  Actuators, Modules & Gantries
•  Sub-micron accuracy
•  Up to IP69K / Stainless steel
•  Compatible with third-party drives
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»  G r e e n  E n g i n e e r i n g

Yokogawa installs 
Blink EV charging stations

n Paul J. Heney/Editorial Director

Yokogawa Corp. of America is offering 

electric vehicle charging stations to 

employees at its Newnan, Ga. facility. 

ECOtality Inc. has installed two Blink 

Electric Vehicle (EV) charging stations 

there as part of its Electric Vehicle 

Project. The EV Project is a public-private 

partnership with the Department of Energy 

that evaluates the effectiveness of EV 

charger infrastructure. Yokogawa Newnan 

is the first in the area to participate in the 

program and install EV charging stations.

	 “This is an advantage to me and 

future EV owners because it extends the 

range of our cars,” said Jimmy Newman, 

Engineering Manager for Yokogawa, who 

owns a Nissan Leaf electric vehicle.

	 The charging stations installed at 

Yokogawa are Level 2 stations (240-Vac 

input) and will charge any vehicle that uses 

a standard SAE J1772 connector. Some 

examples of vehicles using this standard 

are the Nissan Leaf, Chevy Volt, Ford Focus 

Electric, Toyota Prius Plug-in hybrid, Tesla, 

Mitsubishi I MiEV, and Fisker Karma. Level 2 

stations can fully charge a vehicle like the 

Nissan Leaf, which has a range of about 75 

miles, in about four to five hours.

	 The installation supports Yokogawa’s 

“Go Green Initiative” and enhances the 

Newnan facility’s ISO1401 requirements. 

One of the Group Green Promotion 

Committee’s roles is to promote 

environmental conservation and 

monitor environment data related to CO2 

emission and promote CO2 emission 

reduction.  DW

Yokogawa Corp. of America 
www.yokogawa.com/us. 

and other engineering topics at
www.engineeringexchange.com
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»  G r e e n  E n g i n e e r i n g

The innovative energy efficiency program at the 

Empire State Building has exceeded guaranteed energy 

savings for two years in a row, saving $2.3 million and 

providing a new model for building retrofits nationwide.

	 In 2009, the Empire State Building, President Bill 

Clinton and Mayor Michael Bloomberg launched a retrofit 

to reduce costs, increase real estate value and protect 

the environment. Led by an energy-efficiency and 

sustainability-focused coalition including the Empire 

State Building; Johnson Controls; Jones Lang LaSalle; 

and Rocky Mountain Institute, it beat its year-one 

energy-efficiency guarantee by 5% in 2011, 

saving $2.4 million. In year two, it surpassed 

its guarantee by nearly 4%.

	 Over the past two years, the 

energy retrofit model has been 

replicated at 44 commercial buildings 

in the U.S., including One Worldwide 

Plaza in New York, The Port Authority 

of New York and New 

Jersey, and The Port of San 

Francisco’s Pier 1, the corporate 

headquarters of Prologis Inc.

	 “The success from the Empire State Building retrofit project demonstrates that 

thoughtfully applied energy efficiency investments can deliver unparalleled returns through 

a combination of lower energy, lower operating costs, and increased building valuation,” 

said Iain Campbell, vice president, Global Energy and WorkPlace Solutions, Johnson Controls 

Building Efficiency. “When implemented under a performance contract, the energy savings 

are guaranteed, ensuring a no-risk investment and a smart business decision.” 

	 Improvement measures performed by Johnson Controls and Jones Lang LaSalle 

included refurbishing all 6,514 windows, insulation installation behind radiators, a chiller 

plant retrofit, new building management systems controls, new revenue-grade meters 

serving the entire building, and a web-based tenant energy management system.  DW

Johnson Controls
www.johnsoncontrols.com

Going green saves 
Empire State Building 
millions n Paul J. Heney/Editorial Director

TIMKEN® 
MAGNETIC 
ENCODERS

A SUPERIOR 
SENSING SOLUTION

Timken® magnetic 
encoder technology 
offers clear operational 
and cost benefi ts 
over other commonly 
used technologies. 
Our superior sensing 
products provide reliable 
speed and position 
data even in harsh 
operating environments.

timkenencoders.com

M15 THS25 MPS160 MPS512 Custom
Solutions

MPS16060

Stronger. Value. | Stronger. By Design.

Visit us at
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Here are a few plugs for the 
industry’s first universal voltage 

blowers, from Windjammer.

Announcing another AMETEK exclusive —variable-speed brush-

less DC motors featuring Universal Drive Systems. Now you can

specify a single Windjammer blower design that will operate over

voltage inputs from 100 to 240 VAC, and satisfy virtually every voltage

standard around the globe!

All of our durable 5.7"/145 mm Windjammer blowers feature Intelli-

Gen™ Controller Design. This electronic control drive 

integrates a factory-programmed digital signal 

processor (DSP) and easily accommodates on-

board options including remote potentiometer 

speed control, tachometer or status outputs; 

even custom cards for specific applications. 

Plug into our website to learn more about our 

unique universal voltage design for your products. 

Then make the whole world your outlet. 

ametekpmc.com
© 2013 by AMETEK Inc. All rights reserved.
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Most of the big CAE vendors are enthusiastic proponents for 
the democratization of simulation. In fact, Googling the term 
leads to a treasure trove of results—and shows that each of the 
CAE vendors seem to have entirely different ideas about what 
democratization involves.

Structural Topology Optimization: 
The opposite of FEA

http://dwo.me/166Ek4p

http://dwo.me/18smaSy

Like  ·  Comment  ·  Share

3D printing and 
thinking differently

You’ve heard it 
before—to take the best 
advantage of 3D printers, 
engineers need to think 
differently; to think in 
ways not associated with 
CNC machining or injection 
molding, to design knowing that with 3D printers, you have more freedom with form, 
fit, and function.  As I watch artists develop amazing designs with 3D printers, I 
wonder whether artistic capability will become a new criteria for design engineers. 
And just how much artistry will change the parameters of form, fit, and function.

Recently, Pamela Kan challenges 
us to understand what "creativity" really 
encompasses. She indicates that she 
has never considered herself a "creative" 
person, despite her many acts of innovation 
and creation throughout her personal and 
professional pursuits. Perhaps Kan, as she 
suggests, lacks artistic abilities, but who is 
to say that this indicates she has no true 
creative leanings?

    Like  ·  Comment  ·  Share

1:15/ 2:32

What is an absolute encoder?

Encoders can be either absolute or incremental. 
Absolute encoders have a unique code for each shaft 
position. Or in other words, every position of an absolute 
encoder is distinctive. The absolute encoder interprets 
a system of coded tracks to create position information 
where no two positions are identical. Another feature is 
that absolute encoders do not lose position whenever 
power is switched off. Since each position is distinctive, 
the verification of true position is available as soon 
as power is switched on. So it's not necessary to 
initialize the system by going back to a home base for 
a reference.

http://dwo.me/172b03Ahttp://dwo.me/172bHdn

Live webinar was May 
22, 2013. You can watch 
the webinar on-demand.
3D printing is 
revolutionizing design 
and production. 
Scanners like the FARO 
Edge ScanArm play a 
vital role in this process 
with their ability to 
acquire super-accurate 
3D data of physical 
objects and quickly 
export it to design 
software for production.

Webinar — 3D 
Scan to 3D 
Print: Design 
Innovations with 
FARO and 3D 
Systems >>

CONNECT with Design World

Engineering: More "Creative" 
Than We Previously Thought

http://dwo.me/12jkqn8

As the federal government is set to nearly double car and 
light-duty truck fuel economy standards to the equivalent of 
54.5 mpg by 2025, electric vehicle (EV) and hybrid electric 
vehicle technology will play a vital role—if lingering battery 
life and overheating issues can be resolved.

http://dwo.me/16OPEFq

Locking thread fastener 
improves hybrid battery life
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>> Accelerate your system design productivity at ni.com/labview-platform
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NI LabVIEW is the only comprehensive development environment with the 

unprecedented hardware integration and wide-ranging compatibility you need to meet 

any measurement and control application challenge. And LabVIEW is at the heart of 

the graphical system design approach, which uses an open platform of productive 

software and reconfi gurable hardware to accelerate the development of your system.

Infi nite Designs, One Platform
with the only complete 

system design environment

LabVIEW system design 
software offers unrivaled 
hardware integration and 
helps you program the way 
you think–graphically. 
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Using thousands of nanometer-

scale wires, the researchers 

at the Georgia Institute of 

Technology have developed a 

sensor device that converts 

mechanical pressure – from 

a signature or a fingerprint – 

directly into light signals that 

can be captured and processed 

optically.

	 The sensor device could 

provide an artificial sense 

of touch, offering sensitivity 

comparable to that of the 

human skin. Beyond collecting 

signatures and fingerprints, the 

technique could also be used in 

biological imaging and micro-

electromechanical (MEMS) 

systems. Ultimately, it could 

provide a new approach for 

human-machine interfaces.

	 “You can write with your pen 

Sensor converts 
mechanical pressure to 
optical signals

and the sensor will optically 

detect what you write at high 

resolution and with a very fast 

response rate,” said Zhong 

Lin Wang, Regents’ professor 

and Hightower Chair in the 

School of Materials Science 

and Engineering at Georgia 

Tech. “This is a new principle for 

imaging force that uses parallel 

detection and avoids many of 

the complications of existing 

pressure sensors.”

	 Individual zinc oxide (ZnO) 

nanowires that are part of the 

device operate as tiny light 

emitting diodes (LEDs) when 

placed under strain from the 

mechanical pressure, allowing 

the device to provide detailed 

information about the amount 

of applied pressure. Known 

as piezo-phototronics, the 

Researchers have developed a sensor 
device that converts mechanical pressure 
– from a signature or a fingerprint – directly 
into light signals that can be captured and 
processed optically. Shown is Professor 
Zhong Lin Wang of the Georgia Institute of 
Technology. (Georgia Tech Photo: Gary Meek)

»  D e s i g n  f o r  I n d u s t r y e n e r g y

This schematic shows a device 
for imaging pressure distribution 
by the piezo-phototronic effect. 
The illustration shows a nanowire-
LED based pressure sensor array 
before (a) and after (b) applying a 
compressive strain. A convex character 
pattern, such as “ABC,” molded on a 
sapphire substrate, is used to apply 
the pressure pattern on the top of the 
indium-tin oxide (ITO) electrode. 
(Courtesy of Zhong Lin Wang) 

technology – first described 

by Wang in 2009 – provides 

a new way to capture 

information about pressure 

applied at very high resolution: 

up to 6,300 dots per inch.  

	 Piezoelectric materials 

generate a charge polarization 

when placed under strain. The 

piezo-phototronic devices rely 

on that physical principle to 

tune and control the charge 

transport and recombination 

by the polarization charges 

present at the ends of 

individual nanowires. 

Grown atop a gallium nitride 

(GaN) film, the nanowires 

create pixeled light emitters 

whose output varies with 

the pressure, creating an 

electroluminescent signal that 

can be integrated with on-chip 

01
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WHITTET-HIGGINS manufactures quality oriented, stocks 
abundantly and delivers quickly the best quality and largest array of 
adjustable, heavy thrust bearing, and torque load carrying retaining 
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photonics for data transmission, processing and recording.

	 “When you have a zinc oxide nanowire under strain, you create a 

piezoelectric charge at both ends which forms a piezoelectric potential,” 

said Wang. “The presence of the potential distorts the band structure in the 

wire, causing electrons to remain in the p-n junction longer and enhancing 

the efficiency of the LED.”

	 The efficiency increase in the LED is proportional to the strain created. 

Differences in the amount of strain applied translate to differences in light 

emitted from the root where the nanowires contact the gallium nitride film.

	 To fabricate the devices, a low-temperature chemical growth 

technique is used to create a patterned array of zinc oxide nanowires on 

a gallium nitride thin film substrate with the c-axis pointing upward. The 

interfaces between the nanowires and the gallium nitride film form the 

bottom surfaces of the nanowires. After infiltrating the space between 

nanowires with a PMMA thermoplastic, oxygen plasma is used to etch 

away the PMMA enough to expose the tops of the zinc oxide nanowires.

	 A nickel-gold electrode is then used to form ohmic contact with the 

bottom gallium-nitride film, and a transparent indium-tin oxide (ITO) film 

is deposited on the top of the array to serve as a common electrode.

	 When pressure is applied to the device through handwriting or other 

source of pressure, nanowires are compressed along their axial directions, 

creating a negative piezo-potential, while uncompressed nanowires have 

no potential.

	 The researchers have pressed letters into the top of the device, which 

produces a corresponding light output from the bottom of the device. This 

output – which can all be read at the same time – can be processed and 

transmitted.

	 The ability to see all of the emitters simultaneously allows the 

device to provide a quick response. “You can read a million pixels in a 

microsecond,” said Wang. “When the light emission is created, it can be 

detected immediately with the optical fiber.”

	 The nanowires stop emitting light when the pressure is relieved. 

Switching from one mode to the other takes 90 ms or less.

	 The researchers studied the stability and reproducibility of the sensor 

array by examining the light emitting intensity of more than 20,000 

individual pixels under strain for 25 repetitive on-off cycles. They found 

that the output fluctuation was approximately 5%, much smaller than the 

overall level of the signal. 

	 A spatial resolution of 2.7 microns was recorded from the device 

samples tested so far. Wang believes the resolution could be improved 

by reducing the diameter of the nanowires – allowing more nanowires to 

be grown in a given space – and by using a high-temperature fabrication 

process. DW

Georgia Institute of Technology

www.gatech.edu

»  D e s i g n  f o r  I n d u s t r y 
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Final testing is underway on NASA’s next 

Small Explorer (SMEX) mission, which will fly 

into the lower levels of the sun’s atmosphere 

to use high-resolution images, data collection, 

and advanced computer models to unravel how 

matter, light, and energy move from the sun’s 

6,000 K (10,240 degree F) surface to its million 

K (1.8 million degree F) outer atmosphere—the 

corona. The on-board instrumentation is called 

the Interface Region Imaging Spectrograph, or 

IRIS. 

	 IRIS will gather information for solar 

and plasma physics, space weather, and 

astrophysics, helping researchers understand 

how internal convective flows power 

atmospheric activity. It will trace the flow of 

energy and plasma through the chromosphere 

and transition region into the corona using 

spectrometry and imaging technologies. The 

printer builds parts to test NASA’s spectrograph, IRIS

The fully integrated spacecraft and 

instrument for the IRIS mission sits 

inside a clean room at the Lockheed 

Martin Space Systems facility in 

Sunnyvale, CA. The solar arrays are 

deployed as they will be while in orbit.

(Photo: Lockheed Martin)

 

combination of on-board instruments and 

3D modeling, it is hoped, will complete the 

general knowledge of this dynamic region 

of the solar atmosphere. New insights are 

expected to help scientists better understand 

what drives space weather from the corona to 

the heliosphere. 

	 The ability to complete form and 

function testing for IRIS was critical in the 

early stages of design. Engineers needed a 

physical model to incorporate into the testing 

process, so they used the latest Direct Digital 

Manufacturing (DDM) processes, supported 

by Solid Concepts Inc., Valencia, CA. DDM 

devices can produce key components in a 

matter of hours instead of waiting days for a 

model shop to machine the parts. 

	 The most common DDM process for high 

accuracy component production is Fused 

Deposition Modeling (FDM) technology. 

This technology heats a production-grade 

thermoplastic material to a semi-liquid 

state and then extrudes it layer-by-layer 

in accordance with computer-controlled 

motion paths until the part is complete. 

FDM technology incorporates two separate 

materials into the build, one is the modeling 

material used for the finished part, the other 

is a support material used as scaffolding 

while the part is being grown. Once the build 

is finished, the scaffolding material easily 

breaks away or dissolves in a mild detergent 

and water mixture, leaving an even surface. 

Thermoplastic parts can endure high heat, 

chemical exposure, high humidity, as well as 

extremely dry environments without showing 

mechanical stress. Materials are available in 

multiple colors when needed. Plus, complex 

3D

m i l i t a r y / a e r o s p a c e
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printer builds parts to test NASA’s spectrograph, IRIS

geometries from this technology can 

include internal cavities that would be 

nearly impossible to build using traditional 

manufacturing methods. 

	 What’s most important for projects 

like IRIS is the ability to produce highly 

accurate parts. Solid Concepts produces 

parts with layer thicknesses as precise 

as 0.007 in. in most materials, including 

PC materials known for superior mechanic 

properties and heat resistance. Tolerances 

are a function of the machine producing 

the part and the overall size of the part, 

and can reach an accuracy of +/-0.0035-in. 

or +/-0.0015-in./in., whichever is greater. 
DW

Solid Concepts Inc.

www.solidconcepts.com

1. The IRIS instrument, as part of NASA’s SMEX mission, 

is a multi-channel imaging spectrograph with a 20 cm UV 

telescope. 

2. Using the latest FDM technology, Solid Concepts was able to build IRIS components that were highly 

accurate and durable for major testing. The FDM additive manufacturing process delivers highly 

smooth surfaces. 

1

2
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Oil-free, self-lubricating mechanical carbon materials 
possess a combination of characteristics that make them suitable for use 

in both commercial and military aircraft seal applications.   

	 The materials are self-lubricating, self-polishing, and dimensionally 

stable, which insures a good sealing mate. They are heat resistant and 

have a high thermal conductivity, which helps conduct frictional heat 

away from the sliding surface.  In addition, these materials are readily 

machinable to exacting aerospace dimensional tolerances, and they 

can be supplied lapped and polished to a flatness specification of one 

helium light band.  In aerospace applications, modern mechanical carbon 

materials are being used in aircraft gear boxes, air turbine motor starters, 

and main shaft seals for both aircraft turbine engines and aircraft 

auxiliary power units (APUs). 

2 6 	      Design world 	      September 2013       	 www.designworldonline.com

Modern mechanical carbon materials for 
aircraft seal applications 

	 These self-lubricating materials are composed of fine-grained, 

electrographite substances that are impregnated with proprietary 

inorganic chemicals to improve their lubricating qualities and their 

oxidation resistance. They have a low coefficient of friction, low 

wear rate at high sliding speed, high thermal conductivity, and they 

resist oxidation in high temperature air. These properties also suit 

other high speed, rotating equipment, such as high-speed rotary gas 

compressors and steam turbines.

	 Aircraft gearboxes reduce the main engine shaft’s rotational 

speed from as high as 26,000 rpm down to about 3,400 rpm, 

so the shaft can drive such system components as hydraulic 

pumps, generators, and air conditioning compressors.  To seal the 

oil lubricant within the gearbox and protect it from leaking out at 

»  D e s i g n  f o r  I n d u s t r y m i l i t a r y / a e r o s p a c e

By Glenn H. Phelps / Technical Director / Metallized Carbon Corporation
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the point where the shaft enters and exits 

the gearbox, most aircraft gearboxes use 

face seals. The face seals usually contain a 

carbon-graphite stationary ring and a silicon 

carbide or tungsten carbide rotating ring. The 

rings that make the dynamic face seal are 

both lapped flat and are held together with 

springs or magnets so that liquids cannot 

flow between the ring faces even though 

they are spinning against each other at high 

speed.  

	 The two rings in relative motion that 

make the dynamic seal are sealed to the 

shaft or the gear box housing with static 

seal rings such as polymeric O-rings. Seal 

designers use spiral grooves, straight 

grooves, and wedges to channel or pump a 

thin film of air or oil between the two sliding 

sealing faces.  This creates aerodynamic or 

hydrodynamic lift, which reduces the friction 

and wear of the seal faces. 

	 For example, Metcar Grade M-45, 

manufactured by Metallized Carbon 

Corporation, is often used successfully as 

the stationary ring.  This material is suited for 

these shaft seals because it is impermeable 

and thus able to support an aerodynamic 

film.  It also has the ability to run at high 

speed with low friction and low wear. 

	 Air turbine motor starters typically use 

the same carbon-graphite versus silicon 

carbide or tungsten carbide dynamic face 

seal materials used in gearbox seals, but 

the sliding speed is much higher.  These air 

turbine motor starters are actually small 

turbines that use the exhaust gas from the 

auxiliary power unit to create the power 

necessary to start the main engines.  The 

shaft speed on air motor starters can be as 

high as 180,000 rpm, or a sliding speed of 

about 1000 feet/second, which is nearly the 

speed of sound. The seals are designed by 

aircraft seal manufactures with wedges and 

gas flow passages to produce aerodynamic 

or hydrodynamic lift-off. Metcar Grade M-45 is 

used in air motor starter seals because of its 

outstanding self-lubricating qualities at the 

required operating conditions.  

	 Face seal rings, with carbon-graphite 

primary rings, and carbon-graphite 

circumferential seal rings are used in aircraft 

engine main shaft seals to control the air flow 

and combustion gas flow inside the engine.  

They also seal the oil lubricant in the main 

engine bearings that allow the compressor 

shaft and the combustion gas turbine shaft 

to rotate freely. Both circumferential and face 

type seal ring are used. 

	 For circumferential main shaft seal 

rings, carbon-graphite segments that fit with 

close end clearance in slots in the stationary 

housing are used.  The carbon-graphite 

segments are tensioned against a ceramic or 

hard metal coating on the rotating shaft using 

a “garter” spring.  

	 Lifting wedges and machined 

configurations are used to create lift so 

that these seals run on an aerodynamic or 

hydrodynamic film.  Rotating speeds can be 

as high as 26,000 rpm, and temperatures 

in the seal rings can reach as high as 800 

degrees Fahrenheit. DW

Metallized Carbon Corporation

www.metcar.com
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Angle encoder for GEO 
space applications

The ability to handle harsh environments and deliver promised 

features and long life are critical attributes of all equipment designed 

for use in space. For encoders, Renishaw recently collaborated with 

Tesat-Spacecom GmbH to develop an angle encoder with high radiation 

hardness, very high accuracy, and qualification for 15 years life in a GEO space 

environment. 

	 The device combines Renishaw’s optical encoder technology with Tesat-Spacecom’s 

knowledge and experience in ruggedized space electronics. The GEO space encoder’s 

readhead is designed to survive harsh environments, with 150 g vibration resistance and 

wide operating temperature range, combined with an optical detection principle. The readhead has a mass 

of only 300 g and power consumption is typically less than 1 W. Special attention on radiation hardness 

imparts long life to the encoder—achieving qualification for 15 years of use in GEO space conditions. 

04

Request

Design for Industry_9-13_Vs5.indd   28 9/3/13   3:56 PM

http://www.designworld-digital.com/designworld/september_2013/TrackLink.action?pageName=28&exitLink=http%3A%2F%2Fwww.designworldonline.com
http://www.designworld-digital.com/designworld/september_2013/TrackLink.action?pageName=28&exitLink=http%3A%2F%2Fwww.trimlok.com


»  D e s i g n  f o r  I n d u s t r y 

	 The scale consists of a stainless steel 

ring with graduations marked directly on the 

periphery, eliminating shock/vibration-induced 

breakages associated with traditional glass discs. 

The graduations include IN-TRAC™ reference marks 

that are directly embedded in the incremental 

channel, arranged in a distance-coded pattern 

so that the distance between any two adjacent 

reference marks is unique. This means that 

only a small rotation is required before absolute 

position is determined by the on-board field-

programmable gate array (FPGA). The ring format 

enables easy integration into rotary axes, with a 

large through-hole for easy routing of utilities.

	 The ring is mounted directly to the rotor, 

with the head mounted to the stator. There is 

no contact between the two parts, so no need 

for separate bearings or flexible couplings. This 

arrangement improves reliability and eliminates 

backlash, shaft wind-up (torsion) and other 

irregular metrology effects that plague traditional 

enclosed encoders.

	 High accuracy is achieved with short-range 

error less than 0.5 µrad RMS and long-range error 

less than 5 µrad (without mechanical errors). 

Combined with resolution of less than 0.5 µrad, 

the system is suited to applications demanding 

precision metrology. DW

Renishaw

www.renishaw.com/encoders
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Twin belt turning 
device gently 
palletizes bags

Palletizing works better with dimensionally stable 

product. For bags, which can have an unpredictable 

flow behavior, this can be a challenge. This twin-belt 

turning device, though, helps palletize bags filled with 

bulk material in an even, gentle way. The twin-belt 

turning device works with two separately driven belt 

conveyors, which, by applying a differential speed 

between both belts, enables turning the bag to be 

palletized by 900, and, in particular cases also by 

1800. This procedure ensures a dimensionally stable 

bag. 

	 The twin-belt turning device is used with the 

BEUMER paletpac high-capacity palletizer. With a 

stack height of up to 2,400 mm, the unit palletizes 

bags on any commonly used pallet size and in all 

technically feasible packing patterns. The variable 

bag and pallet sizes are adapted by rapid parametric 

setting with multi-programming. This system puts the 

bags into the desired packing pattern in a quick and 

gentle way.

	 Once the user has set the desired packing 

pattern, the device turns the bags with the help of 

two separately driven belts arranged parallel to one 

another. The rotation of the bag is initiated by the net 

weight of the bag and by the different speeds of the 

belts. The speeds and also the rotation of the bag are 

adapted to the different bag sizes by a self-optimizing 

highly dynamic active control loop. Each belt 

conveyor is provided with a synchronous servo drive, 

which accelerates and decelerates during the turning 

05
process. The device has fewer parts subject 

to wear and tear. The new module operates at 

extremely low noise and existing palletizers 

can be easily retrofitted. DW

BEUMER Group

www.beumergroup.com
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You can’t cut this tension 
with a knife

Mary Gannon/ Senior Editor

Maintaining tight tension control in printing presses is critical for quality. So when 

Mark Andy, a major manufacturer of flexo printing press machines, decided to upgrade the 

controls on its servo-driven inline flexographic printing presses, it looked to standardize its 

product line on a single architecture to improve the ability to support customers with the 

best hardware and software available. 

Two years ago, when faced with next-
generation products that would force it to 
abandon its software platform, Mark Andy 
began pursuing an upgrade path with its 
motion control supplier. A considerable 
amount of program development was 
required to upgrade, so Kevin Wilken, Vice 
President of Engineering, led the search for 
a new controls platform to help maintain the 
company’s reputation for cutting edge servo 
printing equipment. 
	 The search started with a field of more 
than 15 potential suppliers, but after 
reviewing cost, overall system performance, 
commonality of development tools, training, 

Tight tension control and repeat-

ability is critical in flexo printing press 

machines. That’s why Mark Andy used a 

complete system of hardware and software 

from Mitsubishi Electric to increase tension 

control and accuracy and decrease errors.

»  D e s i g n  N o te s

service, and local and worldwide support, 
Wilken’s controls platform choices were 
whittled down to five.
	 Two of the companies presented 
polished software packages, but the 
hardware lacked backward and forward 
compatibility and future upgrades 
would be costly. Two other companies 
demonstrated industry-tailored products, 
but there were doubts about support 
and product obsolescence. Only one, 
Mitsubishi Electric, offered the best 
combination of reliable hardware and 
intuitive software with a clear long-term 
strategy for upgrades and product end-
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Mary Gannon/ Senior Editor

of-life. Ultimately, Mitsubishi Electric was 
chosen to demonstrate the iQ Automation 
Platform with MR-J3-B Safety servos, the 
GT16 Series HMI, and iQ Works Software. 
Working with HTE Technologies, the local 
distributor, a pilot project was started to 
evaluate the performance with emphasis on 
registration accuracy, servo following error, 
and tension control because these factors 
directly affect final print quality. 
	 After six weeks of development and 
testing, Mitsubishi Electric and HTE 
Technologies were able to demonstrate 
significant performance advantages. 
	 According to Wilken, “The iQ Automation 
Platform and MR-J3-B Safety Servo System 
from Mitsubishi Electric improved our 
tension control by 500%, with more accurate 
registration and less servo following error 
than other systems we have tested.” 

	 Beyond the performance advantage, 
Mitsubishi’s software and hardware has 
maintained backward compatibility over 
the years. This stability provides a level of 
confidence that as performance-enhancing 
and ease-of-use features become available, 
Mark Andy will be able to take full advantage 
without the expense and learning curve of 
major architecture changes. DW

Mitsubishi Electric Automation Inc.
www.meau.com

Screen shots of IQ Works Integrated Engineering Software Suite fromMitsubishi Electric.

“The iQ Automation Platform and MR-J3-B Safety Servo 

System from Mitsubishi Electric improved our tension 

control by 500%,”  Kevin Wilken, VP of Engineering, Mark Andy.
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Peening adds strength and durability

Those who work with metal have known 

for millennia that hammering the material 

strengthens it. Even Bronze Age blacksmiths 

bolstered armor, swords, and tools by forging and 

pre-stressing the metal with blows from a hammer. 
	 Thousands of years later, technology has 
advanced to shot peening, a technique in which 
metal is bombarded with millions of tiny steel 
balls from a small nozzle at high velocity, creating 
microscopic dents, or dimples, in the surfaces of 
metal parts. 
	 While it sounds counterintuitive, shot peening 
actually makes the material more durable because 
the dimples convert tensile stresses, which may 
compromise metal integrity, into compressive 
stresses that hold the material together. Nearly 
all fatigue and stress corrosion failures start at 
the surface of a part, but cracks will not begin 
or spread in a compressively stressed zone. 
Because the overlapping dents from shot peening 
produce a uniform layer of compressive stress at 
metal surfaces, shot peening imparts substantial 
increases in the life of a part.
	 This increased life is especially important 
when it comes to mission-critical aerospace 
components like engine blades. “Virtually every 
piece of a jet engine that moves is shot peened,” 
said Tom Beach, president of Connecticut-based 
Peening Technologies Equipment, whose computer-
controlled equipment helps transform metal into 
reliable airplane parts. Beach says that compared 
with the cost of aerospace parts, shot peening is a 
fairly inexpensive process. 
	 Peening Technologies was able to reduce costs 
when developing its systems with the assistance 
of Axis New England, their local Parker distributor. 
“We wanted to create a multi-axis and scalable shot 
peening machine that had a simple HMI interface 
but still offered sophisticated motion control,” said 

Beach. The machine they created includes 
BE servo motors, MPP/MPJ servo motors, PX 
gearboxes, Aries servo drives, ACR controllers, 
6K controllers, and associated accessories, 
which provide up to seven axes of motion. 
(For now, the HMI is a custom unit Beach 
designed, though they have plans to upgrade 
to Parker’s InteractX.) Older style, single 
axis, multi-nozzle machines required users 
to spend time setting up each 
individual part, but robotic 
automation allows a user to set 
up multiple parts by loading 
a single program into the 
machine. 
	 The final result has been 
a machine that allows for 
a shortened development 

cycle—and happy end-users. “The best 
feedback is there’s not a lot of feedback,” says 
Beach. “There’s nothing to complain about. Our 
customers have been very happy with this 
very reliable machine.” DW

Parker Hannifin Corp.
www.parker.com

The peening machine offers a simple HMI interface and seven axes of motion. 

»  D e s i g n  N o te s

Shot peening creates microscopic dents, converting 
tensile stresses into compressive stresses. 
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Cyanoacrylates (CAs) are one-part 
instant adhesives that fix rapidly and cure 
at room temperature. They bond to a range 
of components, including metals, plastics, 
elastomers, and porous substrates.  When 
exposed to a weak base such as water, CAs 
polymerize.  The water neutralizes acidic 
stabilizers in the adhesive, initiating rapid 
cure—obtaining fixture strength in just seconds 
and full strength within 24 hours. 
	 These dry, colorless adhesives are easy to 
use and automate. Their cure speed increases 
throughput and reduces per piece processing 
costs. But CAs are prone to blooming or frosting, 
a cosmetically unappealing phenomenon that 
manifests itself as a rainbow or whitish haze 
surrounding the bond line. Blooming occurs 
when unreacted cyanoacrylate monomers 
evaporate and become airborne. Because they 
are heavier than air, these molecules tend to fall 

back onto the surface of the part outside of the 
bond line in the form of white flakes. In great 
numbers, these flakes create a hazy or frosted 
appearance on the part.
	 The rainbow haze is due to a small 
concentration of cyanoacrylate particles on the 
surface. Light hitting the surface is diffracted 
causing the rainbow effect. The whitish haze 
surrounding the rainbow is due to a relatively 
higher concentration of cyanoacrylate 
monomer.
	 Blooming has no negative effects on the 
strength and durability of the bond. While 
blooming is desired in some CA applications 
like fingerprint detection, this purely aesthetic 
problem is viewed as a detriment in applications 
where a clean bond line is critical, for example 
on cosmetic cases, medical equipment, 
electronic devices, pharmaceutical packages, 
appliances, automotive parts, and speakers.  

Nine simple steps to control 
blooming of adhesives 

The following tips can help reduce or eliminate 
the potential for blooming or frosting of instant 
adhesives.

1  Use low-odor, low-bloom instant adhesives – 
These adhesives use cyanoacrylate monomers 
with higher molecular weights than those of 
traditional CAs, which make them less likely to 
become airborne than standard cyanoacrylate 
monomers, reducing blooming and chemical 
odors.  
 
2  Use flashcure or light cure CAs – These 

adhesives combine cyanoacrylate and light 
cure technology to cure tack-free in less 
than 5 seconds rather than the 30 seconds 
required by regular instant adhesives. This 
extremely rapid cure eliminates the possibility 
of blooming because the adhesive never has a 
chance to become airborne.

3  Avoid large fillets – Fillets are areas along 
the bond line where adhesive squeezes 
out or reaches just beyond the edge of the 

Josh Sherwood/OEM Market Manager, Henkel Corp.»  D e s i g n  N o te s

Items in the rear of the photo are 

covered with blooming or frosting 

from regular instant adhesives, while 

items in the front are clean and bloom-

free using Low Odor/Low Bloom Instant 

Adhesives.
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substrate. This provides an ideal opportunity 
for blooming to occur, as the adhesive is 
completely exposed to the open air.  By 
keeping the adhesive within the bond line and 
minimizing substrate-level exposure, less 
adhesive will be available to become airborne 
and migrate beyond the bond line.

4  Increase air flow – Avoid assembling parts 
and immediately placing them in an airtight 
environment such as a bag or shipping 
container. Cross ventilation helps carry 
airborne CA molecules away from the bond 
area, minimizing the number of molecules 
available to fall back to the bond line area.  

5  Use accelerators – The faster the adhesive 
cures, the lower the chance there will be 
unreacted cyanoacrylate monomers that 

become airborne. Adding an accelerator to 
speed the rate of cure reduces the chances 
of frosting. But cure speed must be 
carefully managed—the heat generated by 
too fast a cure may result in a phenomenon 
similar to frosting where the rapid 
exothermic reaction drives off unreacted 
monomer.

6  Avoid acidic surfaces – Acidic surfaces 
slow down the cyanoacrylate cure 
mechanism and keep the adhesive 
uncured longer. When bonding acidic 
surfaces, rinse to reduce acidity or choose 
an adhesive or accelerator designed to 
work under these conditions such as a 
surface insensitive instant adhesive.

7  Avoid extremes in relative humidity – If 
relative humidity is too low, the adhesive 
will take longer to cure. If it’s too high, the 
curing reaction may occur too quickly 

and exothermic reaction may allow blooming 
to occur. Relative humidity of 40 to 80% is 
recommended for cyanoacrylate cure.

8  Avoid extremes in temperature – Elevated 
temperatures promote the vapor pressure or 
volatility of the CA monomer, leading to higher 
blooming vulnerability.  Conversely, lower 
temperatures slow the reaction mechanism, 
causing prolonged cure time and opportunity 
for the CA monomer to become airborne.  A 
temperature controlled environment as close 
to 70°F is ideal.

9  Avoid the use of old material – Old product 
does not cure as quickly as fresh material. And 
when cure is slowed, there is more opportunity 
for adhesive particles to become airborne and 
for blooming to occur. DW

Henkel Corp.
www.henkel.com
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Switches are only the beginning.

When it’s time to source components for your next project, don’t just pick and 

choose. Think Nason. The same experts you already trust for custom-engineered 

switches are also hard at work perfecting precision-manufactured cylinders, 

compact transducers and more. We’re ready to customize a solution for any 

challenge — so you can be sure you’ve got the right part for the job.

800.229.4955  •  www.nasonptc.com

To see if your application qualifies for a free sample, contact our team today. 
You’ll see why, with Nason, you get so much more than switches.

SWITCHES

CYLINDERS

TRANSDUCERS
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When a customer asked 
Advanced Machine & Tool Corp. (AMT), 
of Fort Wayne, Ind., to start using 
EPLAN Software & Service electrical 
drawings for the machines it ordered, 
AMT quickly found that using EPLAN 
for all its software development 
projects offered a number of 
productivity improvements.
	 AMT switched from AutoCAD 
Electrical to EPLAN because time-
consuming product development 
steps—such as device tagging, wire 
numbering, and machine design 
standardization, including archiving 
and re-using recurrent content—have 
been simplified and accelerated.
	 Engineers at AMT made the switch 
after a major auto industry customer 
made a point of stipulating it wanted 
EPLAN electrical drawings for the 
machines it orders to expedite the 

Design software switch speeds 
motor coiling, winding 

production of documentation and 
improve their accuracy. 
	 Finding it was a better option, 
the engineers at AMT began a 
gradual process of switching 
all electrical and fluid power 
assignments to the EPLAN 
Platform. “I thought we were 
comfortable with our old CAD 
system, but I sure wouldn’t go 
back to it now,” said electrical 
engineer Mark Lohrman.
	 AMT specializes in the building 
of coiling and winding equipment 
and other machines used in the 
production of electric motors, 
generators, alternators, and other 
devices. The engineering phase 
of fulfilling an order can take as 
little as three days, or as much as 
60 weeks for elaborate projects, 
but a typical order involves 

a customer wanting a single 
machine to produce a new motor 
or for augmenting or streamlining 
current production. 
	 “It might be as simple as 
adding a machine similar to one 
they have now, or showing us a 
product they want to produce and 
asking, ‘How do we manufacture 
it,’” said Lohrman.
	 AMT took a conservative 
approach to implementing EPLAN. 
Projects were benchmarked to 
verify productivity gains and over 
time, more and more projects were 
done in EPLAN. “Now we are at a 
point where regardless of what is 
being released, we do it in EPLAN,” 
said Lohrman. 
	 Switching to EPLAN has 
made it possible to generate 
accurate and well-structured 

EPLAN design software offers accelerated design for a variety of specialized machine projects. 

documentation faster than 
previously possible.
	 For an assignment that 
might have taken two weeks 
working in AutoCAD, the biggest 
savings using EPLAN—about 
23-28 work hours—were 
achieved in four areas:
	 • Previously, device tagging 
and wire numbering were 
manual tasks. Now they have 
been automated along with 
the generation of the actual 
device tags, wire numbers and 
terminal tags. AMT engineers 
use the internal functionality 
of EPLAN to set up the printers 
by transmitting an Excel 
spreadsheet with all the data. 
This has resulted in 4-5 hours 
saved.
	 • Error-free terminal 
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diagrams and BOMs are automatically generated, 
resulting in five hours saved.
	 • Standard circuitry is archived and re-used from 
project to project, saving 8-12 hours.
	 • Fluid schematics have been integrated into the 
overall project, eliminating errors with device naming 
and missed components. This has saved six hours.

For larger projects, the savings are proportionately 
greater. In addition, the ability to archive macros 
is key, as the company continues to expand this 
function. “Automatic numbering is a big thing for us,” 
said Lohrman. “I can go to the parts list and pick out a 
part. If there is a macro associated with it, I am set.” 
	 The benefits of archiving and re-using standard 
content are growing with the amount of content 
items stored as EPLAN macros: now more than 300 
processes and more than 500 components. 
	 “Drawings are archived and can be easily found. 
I can bring up a complete set of drawings in just a 
few minutes—I don’t have to go back into paper files. 
While the vast majority of our machines are custom, 
there are a few we repeat with minor adjustments. 
With EPLAN, we can pull up the drawings, make minor 
adjustments quickly and easily, and spit out a set of 
plans for it.” 
	 AMT engineers also use another source of parts 
data, EPLAN Data Portal, to download component 
data sets including Allen Bradley, WAGO and other 
information. 
	 “Data Portal is easy to use,” said Lohrman. “It’s 
a major time saver not having to go through all the 
pages of documentation to find out measurements. If 
I want a new part, I always go to Data Portal first.”
	 Finally, EPLAN helps integrate engineering and 
has made for a smooth transition. “We get a quick 
turnaround when we make a request—usually within 
the day. (An EPLAN support technician) can go 
online and see my screen, he can see the problem, 
which makes trouble-shooting so much easier,” said 
Lohrman.
	 AMT’s way forward with EPLAN is likely to include 
closer integration of electrical and fluid design as 
more engineers are trained in EPLAN Fluid. That way, 
two disciplines could work side by side to accelerate 
projects and optimize outcomes. Other future steps 
might include adopting EEC One—the new EPLAN 
Engineering Center One, to begin designing machines 
mechatronically in functional units. DW

EPLAN Software & Service 
www.eplan.co.uk
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cost of software

Automation Builder is an engineering 
development tool-suite to help you integrate 
the build of control and motion systems based 
on PLCs, safety PLCs, robots, motion control, 
and related automation components. 
	 Combining all of the tools required for 
configuring, programming, debugging and 
maintaining automation projects from a 
common intuitive interface, it addresses the 
largest single cost element of most of today’s 
industrial automation projects: software.
	 “Industrial automation projects are 

becoming more complex, and it’s leading to 
spiraling software development costs and 
project timescales,” said Soenke Kock of 
ABB. “Automation Builder delivers a means 
to simplify the control engineering task and 
standardize on a single development platform 
for all projects—regardless of scale.”
	 The tool-suite builds on the Control 
Builder Plus tool for programming PLCs, which 
delivers PLC development resources in the 
form of the CoDeSys IEC 61131-3 development 
environment and the Panel Builder tool for 

»  C A E  S o lu t i o n s

creating HMIs. These are complemented by 
tools for configuring and programming safety 
PLCs, the RobotStudio tool for simulating and 
programming industrial robot applications, 
and the Mint WorkBench tool and pre-built 
and tested libraries for controlling drives and 
other devices connected through fieldbuses, 
networks, or the web. 
	 The tool-suite integrates all these 
capabilities into a single environment served 
by common data and an intuitive user 
interface. The data consistency eliminates the 
need to enter data multiple times, and avoids 
the programming effort and potential problems 
associated with exchanging data between 
the controller and all of the various devices in 
the automation system such as servomotor 
drives, robot arms, operator panels, and I/O. 
Third party devices can also be interfaced into 
the environment. 
	 ABB estimates that the Automation 
Builder environment can shorten development 
times by up to a third for complex systems.  DW

ABB
www.abb.com/plc

»»
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®

Multiphysics  tools let you build simulations that accurately replicate the 
important characteristics of  your designs. The key is the ability to include 
all physical e� ects that exist in the real world. To learn more about 
COMSOL Multiphysics, visit www.comsol.com/introvideo

Verify and optimize your designs 
with COMSOL Multiphysics.
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File Import for CATIA® V5

Product Suite

COMSOL Multiphysics

MECHANICAL ASSEMBLY:  Simulation results reveal the von 
Mises stress in a model of a barrel hinge connecting two 
solid parts in an assembly. The connected parts can be rigid, 
fl exible, or a combination of both.
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Rockwell Software PharmaSuite 
v5.0 system, for pharmaceutical and 
biotech production, delivers a single MES 
system with the agility to integrate and 
streamline production across multiple 
production areas and product lines, as well 
as from line to site level.  
	 This suite delivers automation-layer 
integration, equipment modeling and non-
order work-flow management:
	 •	Automation-layer integration – The 
software system includes improved 
integration with production equipment—
including to the Logix control platform—and 
automated batch processing using the 
PharmaSuite Recipe Designer. The system 
automatically collects data directly from 
production equipment, provides automation 
set points, monitors automation events, 
and integrates process information into the 
electronic batch record to reduce the risk 
for human error that can result from manual 
data collection.
	 The PharmaSuite Recipe Designer supports 
a greater number of production processes. 
Its information-flow design enables access 
to definition and run-time information 
across the entire recipe to give users added 
insight into real-time production information. 

Easy programming for
pharma and life science applications

The new data types within the expression 
editor help you deploy more sophisticated 
conditions, rules and calculations to customize 
function to your needs. 
	 •	Equipment modeling – The system 
uses an equipment modeler to define the 
underlying model and optimize integration 
across the range of manufacturing types, 
including biological, secondary, active, 
discrete assembly, weigh and dispense, 
and packaging. This allows you to define the 
automation interface, maintain equipment 
descriptions and specifications, and use the 
equipment modeler as the foundation for 
GMP-compliance tracking and automation-
integration scenarios. 
	 •	Nonorder work-flow management – The 
system redefines assembling and supporting 
nonorder-related work flows that traditionally 
require custom programming by a systems 
integrator. Using S88-recipe design principles, 
the system enables the on-site end user or 
recipe author to create new work flows on their 
own, in minutes, by re-using existing building 
blocks.  DW

Rockwell Automation Inc.
www.rockwellautomation.com

»»
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Others say they’re FAST...

Proto Labs’ entire operation is optimized to deliver quick-turn CNC 
machined and injection molded parts in as fast as one business day. 
We manufacture parts every day for thousands of customers, many of 
whom come to us at the last minute with dozens of designs they need 
to test ASAP. Since 1999, we’ve produced tens of thousands of molds, 
and shipped tens of millions of parts to our customers all over the world.

Sure, it’s our technology that allows us to make your parts faster 
than anyone else. We back it up with large-scale global manufacturing 
facilities with hundreds of CNC machines and injection molding presses 
on three separate continents.

Whether your project calls for a few machined parts or thousands of 
molded parts from 50 diff erent designs—we have the scale to meet your 
needs. Every time!

But do they have the

to deliver?SCALE

ISO 9001:2008 Certifi ed  •  ITAR Registered

Call 877.479.3680 
or visit www.protolabs.com

Material Selection 
Demystifi ed 

Get expert advice in this 
free white paper. Visit 
protolabs.com/parts

and enter code DW13D 
to download.

Check out 
our virtual tour!

© 2013 Proto Labs, Inc.

Visa/Mastercard Accepted
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Convergent Science Inc. announced 
that it has partnered with Computational 
Engineering International, Inc. to offer CEI’s 
flagship product EnSight-Desktop fully 
integrated into CONVERGE Studio.  CONVERGE 
Studio is the graphical user interface for the 
innovative CFD solver CONVERGE.  
	 CONVERGE Studio lets you cleanup 
geometries, setup cases, prepare chemical 
mechanism reduction, create plots, and post 
process all in one easy to use environment. 
Standard features include:
	 •	Full problem setup with Screen Slide 
		  technology
	 •	Input condition and validation
	 •	Chemical Mechanism Reduction utility
	 •	Plotting utilities DW

CEI
www.ceisoftware.com
www.ConvergeCFD.com

Convergent Science 
and Computational 
Engineering 
International to 
partner for integrated 
CFD visualization

KB Electronics, Inc.
12095 NW 39th Street, Coral Springs, FL 33065-2516
(954) 346-4900 • Fax: (954) 346-3377
Outside Florida Call Toll Free (800) 221-6570 Ext. 1532
www.kbelectronics.com • e-mail: info@kbelectronics.com

Designed and 
Assembled in USA

Ready to Use Out-of-the Box* for
OEM’s

Motors Last Longer: Proprietary Current Limit Software provides overload 
protection, prevents motor burnout and eliminates nuisance tripping. Motor filter 
eliminates harmful voltage spikes that cause motor winding breakdown and 
bearing failure (IP-20 models only). UL approved as electronic overload protector 
for motors.

Energy Saving: Uses only the power the application requires. Replacing constant 
speed with variable speed will significantly reduce energy costs.

* KB will provide a custom control for your application Customization 
may be as simple as pre-calibrating or programming a stock 
control, adding a label or, if required, providing a newly 
designed control.

Chassis / IP 20 • NEMA 1 / IP 50 • NEMA 4X / IP 65

Provides Speed Control for:

AC Induction, PM DC, Brushless DC and PSC Motors
1/50 thru 5 HP

115, 208/230, 400/460 VAC – 50/60 Hz 1ø and 3ø Input

Custom Motor Drives

Applications

• HVAC • Packaging Machines
• Shrink & Stretch Wrap Machines
• Equipment Using GFCI Outlets

• Door & Gate Openers
• Fitness Equipment • Ovens
• Conveyors • Blowers • Fans

Save Labor – Eliminate the need for programming, 
calibration or tuning.

Reduce Cost – Purchase the exact control for the 
application without unnecessary extras.
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When I need something fast, I go to bimba.com. With tools like a 3D CAD Confi gurator
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For an online experience that keeps my projects moving forward—it better be Bimba. 
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800-444-2474  
www.colder.com/medical

© 2013 Colder Products Company

> Eliminates misconnections

> Makes systems user friendly

A single 
connection 
point for air, 
fluids and 
electronics

Colder’s unique hybrid connectors 
provide an easy-to-use, drip-free 
connection between remote tools and 
medical devices or equipment. 
Multiple configurations, 
customizable to your  
specific application. 

View the video at  
www.colder.com/medical
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Two years ago, Trelleborg Sealing 
Solutions purchased a liquid silicone 
company headquartered in Switzerland, 
which provided silicone extrusion and silicone 
molding, all in a clean room facility. The facility 
in Stein am Rhein, Switzerland and another 
in Northborough, Mass., allows the company 
to manufacture and design two-part Liquid 
Silicone Rubber (LSR) devices and components 
for the medical, biotech, pharmaceutical, and 
food and beverage industries. 
	 The facilities specialize in finishing, 
washing and packing products and processes, 
manufacturing high-precision, miniature 
silicone parts. 
	 Silicone is best suited to life sciences 
applications because it features matchless 
inertness and biocompatibility, which should 
be considered when factoring in potential 
bacteria growth and alleviating contamination. 
It is also the most widely tested and proven 
material related to human compatibility. In 
addition, silicone‘s mechanical properties 
prove to be excellent in dynamic applications 
where accuracy, consistency and longevity are 
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important 
performance 
determining factors.
	 The key to LSR injection 
molding, said Jerry Zawada, Life 
Sciences Segment Manager, is a two-shot, 
two-component technology, which allows 
Trelleborg to mold plastic and silicone into one 
piece, such as a pushbutton on an IV machine. 
	 “The advantage of this is usually when you 
injection mold something, you then have to 
transfer it and hand assemble it into the new 
mold and do the rubber mold that way,” Zawada 
said. “With the finished part, there is no plastic 
trimming needed and no waste.”
	 In addition to meeting the needs of high-
precision applications, the wasteless and flashless 
design of LSR injection molding is ideal for 
complicated geometrical features, especially in 
situations where thin wall thicknesses (as low as 
0.10 mm / 0.004 in.) are needed.

Two-part 
production

simplifies medical designs 
Mary C. Gannon / Senior Editor

Trelleborg 9-13_Med Supplement_Vs3.indd   2 8/28/13   5:24 PM

http://www.designworld-digital.com/designworld/september_2013/TrackLink.action?pageName=S2&exitLink=http%3A%2F%2Fwww.designworldonline.com


                                              DESIGN WORLD       3

simplifies medical designs 

» When medical devices require two types of material—silicone and rubber—to be manufactured 

into one piece, Trelleborg’s Liquid Silicone Rubber manufacturing allows for seamless, one-piece 

designs that eliminate waste and simplify production.

	 Finally, unlike most compression molded 
components, LSR technology allows for 
undercutting. “Because it’s fully cured, there 
is no need to cure it, so you can undercut it,” 
Zawada added.
	 The technology is much faster and can 
be accomplished with much less labor, 
Zawada said. 
	 The facilities operate from low to high 
volume production, ranging from 100 to 100 
million pieces. Fully closed-loop, automated 
production ensures high product purity and 
cleanliness. In addition, sophisticated robot 
technology, and high-precision tool design 
and manufacture eliminate secondary parts 
handling operations. DW

Trelleborg Sealing Solutions,

Northborough Life Sciences

www.tss.trelleborg	
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By their nature, 
two-dimensional 
images offer 
incomplete views, 
leaving that third 
dimension to 
speculation. In 
non-technical 
applications, it’s 
not critical to know 
what’s on the other 
side. But in medical 
research, when 
doctors are trying 
to find big answers 
that lie hidden in small 
organisms, the failure 
of two-dimensional 
images can multiply the 
difficulty of finding cures. 
To combat the problem, Dr. William 
C. Ray, principal investigator and faculty 
member of The Battelle Center for 
Mathematical Medicine, is using 3D printing 
for visualization in his study of the Respiratory 
Syncytial Virus (RSV). By 3D printing large 
physical representations of proteins and organisms, 
his team is able to break away from flat microscope images and 
see these structures in full view.
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ColorJet 3D
printing helps 
vaccine 
research

» 3D printed models of 

the Respiratory Syncy-

tial Virus (RSV) F protein. 

Researchers could hold 

it in their hands and gain 

visual access to the third 

dimensional aspect of 

its molecular machinery. 

This has helped them see 

RSV in enough detail to 

formulate new intuitions 

about how it works and 

how it does not.
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	 Dr. Ray is conducting his 
work at the Research Institute of 
Nationwide Children’s Hospital, 
located in Columbus, Ohio.
	 RSV is the leading viral cause 
of lower respiratory tract infection 
in infants and children worldwide. 
RSV has an estimated annual global 
disease burden of 64 million cases 
and 160,000 deaths. It is the most 
common cause of bronchiolitis 
and pneumonia in the United 
States for children under one year 
of age, and each year 75,000 to 
125,000 children are hospitalized 
due to RSV infection, most under 
six months. It is estimated that more 
than 8.5 million adults (including 
those over age 65) are also infected 

ColorJet 3D annually. In the United States and 
Europe, approximately 900,000 
hospitalizations result from RSV 
each year. Taking hospitalizations, 
lost workdays and mortality into 
account, this virus costs billions 
of dollars annually, yet there is 
currently no approved vaccine for 
its prevention.
	 One problem facing Dr. Ray 
and his fellow researchers is that 
no one is sure how RSV actually 
works. What has become evident 
about the virus, however, is that a 
critical part of its lifecycle involves a 
molecular machine (the “F protein”) 
that is used to stir together the 
viral envelope and the targeted 
cell membrane. “This results in the 
deposit of a viral payload into the 

cell,” he said. “Putting a wrench in 
the gears of this machine would stop 
the infection process, but because 
the gears of this metaphor have not 
yet been located (we still do not 
know how it works), past attempts to 
find a vaccine have failed.” 
	 To determine the true colors of 
this machinery, Dr. Ray set out to 
study the F protein using 3D printing. 
With a background in computational 
graphics, Dr. Ray knew relying on 
two-dimensional pictures would not 
yield the degree of insight required 
to solve the challenge of RSV, 
but he believed color 3D printed 
representations of the virus would 
benefit his research. Thus, when 
his center was awarded funding to 
invest in new technology to support 
its research, Dr. Ray jumped at the 
chance to obtain full color ProJet 3D 
printers from 3D Systems.
	 Dr. Ray and his team, including 
noted virologist Mark Peeples, as 
well as William’s wife and longtime 
collaborator, Joan Ray, modeled 
RSV using computer graphics and 
computational physics tools. They 
then 3D printed models of the F 
protein, so they could hold it in 
their hands and gain visual access 
to the elusive third dimension of 
its molecular machinery. This has 
helped them see RSV in enough 
detail to formulate new intuitions 
about how it works and how it does 
not. According to Dr. Ray, this third 
dimension provides researchers with 
critical information. Even with prior 
access to stereo-3D monitors and 
professional graphics cards, nothing 
compares to a full color, physical 3D 
model. 
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	 Though Dr. Ray is quick to 
emphasize that a cure for RSV 
is still a ways off, he says ready 
access to color 3D models has 
moved research substantially 
forward and inspired new ideas 
about how it functions.  3D 
visualizations have also been 
instrumental in debunking former 
disruptive myths about the virus 
that had been leading researchers 
down unproductive paths.
	 Dr. Ray continued, “Yet even 
for sophisticated users with 
extensive experience in photoreal 
graphics, 3D visualizations can 
do a poor job of conveying 
uncertainty. Though portions of 
models containing calculation 
error may be colored differently to 
indicate this distinction, uncertain 
parts are still just as real on the 
screen as the parts that are certain. 
This disconnect is exacerbated 
with solid 3D prints, as speculative 
parts of the model are just as solid 
in your hand as high-confidence 
portions. Therefore, at least until 
new technology allows us to print 
models with variable flexibility to 
tactilely represent uncertainty, 
the knowledge-transfer benefits 
of 3D printing are paired with 
the responsibility to remain 
ever cognizant of the reliability 
limitations of our current models.“ 

	 This realization 
notwithstanding, the research 
community now has another 
tool in its arsenal to assist it in its 
quest to isolate, understand and 
resolve harmful pathogens and 
threats to our health. Full color 
3D printers can cost between 
$25,000 and $70,000, but for 
the advance of our physical 
wellbeing and the knowledge 
of modern medicine, the 
investment is well worth it. 
After all, if a picture is worth a 
thousand words, a full color 3D 
model is all but priceless. DW

3D Systems

www.3Dsystems.com

» By using 3D printing for visualization, 

researchers can break away from flat 

microscope images and see proteins, or-

ganisms, and other biological structures 

in a three dimensional full view.
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Call on the global quality and value leader.

Now part of AMETEK Precision Motion Control, and recognized 
since 1950 as the world market leader in customized fractional 
horsepower motion control solutions for the medical, packag-
ing, automation, semiconductor and renewable energy 
industries. Call: 224-293-1300

www.dunkermotor.com
info@dunkermotor.com

60+ years partnering with medical device, diagnostic and healthcare OEMs 

THE DNA OF MOTION
Rotary Motion Solutions
 

•  PMDC, BLDC and iBLDCTM 
   intelligent motors
•  22mm to 80mm diameter
•  Planetary, Worm & WormetaryTM

•  Encoders, Brakes, up to IP67
•  CANopen, Profibus, EtherCAT

STA11 series Linear Motor

Linear Motor Modules 
& Gantries

iBLDCTM Intelligent 
Brushless DC Motor

Linear Motion Solutions
 

•  Actuators, Modules & Gantries
•  Up to sub-micron accuracy
•  Up to IP69K / Stainless steel
•  Compatible with third-party 
   drives

BGE3508 Servo Drive                             G30.1 / PLG32                                   BG65x50Xi / SG80                                 BG75x25Xi / PLG75 
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ACCUMOLD

5 Things Everyone Should Know About Micro Molding

One of the greatest challenges facing many of today’s design 
engineers, especially when designing for medical applications, 
are the limiting factors of today’s technology. The goals of 
designing devices or tools for doctors and patients that can 
do more in less space present huge challenges for engineers. 
Medical devices that are less invasive, more effective in 
diagnosis or treatment, or that can simplify complex procedures 
are in high demand. But how is this accomplished?

One of the enabling technologies of late to the medical industry 
is micro molding. Capable of extremely small part sizes, tight 
tolerances, thin-wall sections or micro features, micro molding 
can often allow designers to achieve what was once thought 
impossible. But what exactly is micro molding? How can a 
designer take full advantage of its capabilities? And, how can it 
help push the limits of other technologies?

These questions and more are examined in Accumold’s latest 
discussion, 5 Things Everyone Should Know About Micro 
Molding. This conversation highlights the main areas where 
one might get stuck in the process when designing for micro 
sized parts or components. Topics in the article include: General 
Guidelines and Design Considerations, Material Selection, 
Prototyping, Manufacturing and more.

Go to: http://www.accu-mold.com/Accumold_Resources.html or 
follow the Corporate Resources link on the Accumold home page 

to download 5 Things Everyone Should Know About Micro Molding.

www.accu-mold.com
micro-molding@accu-mold.com

515-964-5741

WORLD LEADERS IN MICRO-MOLD® MANUFACTURING SOLUTIONS

®
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MICROMO

MICROMO

Clearwater, FL  
(800) 807-9166  

Fax: (727) 572-7763 

info@micromo.com

www.micromo.com

New Best in Class Additions to the Micro 
Brushless Motor Series

MICROMO introduces the new 8 and 10 mm diameter 

Brushless Motors from the FAULHABER Group.  The 0824 

and 1028 motors offer high precision speed control and 

optimal power in the smallest size.  The new motors are ideal 

for a variety of applications in the medical device, robotics 

and optics and photonics markets.   MICROMO provides a 

complete, flexible systems solution.  The motors can be used 

with a wide variety of FAULHABER Group encoders, gearheads 

and speed and motion controllers.   

New materials are just part of what is driving best in class 

performance.

•	 High torque and a flat slope of the torque-speed curve 

for excellent dynamic characteristics.

•	 Very low weight (0824 = 5.2 g) and (1028 = 9.1 g), with 

high stall torque 3.3 and 8.4 mNm, respectively. 

•	 The industry‘s smallest Brushless Motors with the  highest 

resolution integrated 3 channel encoder (with no additional 

cabling or increase in size,  and no additional cost).

•	 Encoder resolution incremental, up to 1,024ppr, or 12 Bit 

(4,096 steps), single turn absolute version is available.

•	 A wide range of planetary, spur and low backlash spur 

gearheads are available.M
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Real parts. Really fast.

It’s easy to work with Proto Labs. Just upload your 
 3D CAD model and choose the best process for your project: 
CNC machining in 1–3 days or injection molding in 1–15 days.  
Real materials, in days—not weeks. And that’s the real story. 

Call 877.479.3680 or visit www.protolabs.com

Check out 
our vitual tour!

Material Selection Demystified
Get expert advice and tips in this 
free white paper, Materials Matter. 
Visit www.protolabs.com/parts 
and enter code DW13E to download. 

© Proto Labs 2013      ISO 9001:2008 Certifi ed     ITAR Registered     Visa/Mastercard Accepted

Finalize 
options, 
order.

Machining 
begins.

Receive a 
ProtoQuote® 
interactive 

quote.

Finalize 
quote and 
submit P.O.

Receive 
order 

confi rma-
tion with 
gate and 
ejector 
layout. 

Approve.

Mold 
design 

 and
milling.

Part 
production.

Upload
3D CAD fi le.

A product development team needs parts  
to meet its rapidly approaching deadline.

Receive 
FirstQuote®
interactive 

quote.

How 
Many  Parts?

1–10 
parts

Parts
 ready

for 
shipping.

10–10,000+
parts

Parts
 ready

for 
shipping.

From $1495From $95
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Contact Information:

www.bimba.com

1-800-44-Bimba

Support@Bimba.com

Bimba Announces New “Blue and Improved”  
Original Line® Cylinders

Bimba Manufacturing Company, a provider of 
pneumatic, hydraulic, and electric solutions, 
announced a series of product enhancements to its 
industry-leading round line, non-repairable Original 
Line® product series.

These changes include design modifications to further extend the catalog 
life rating of the cylinders from 1,400 miles to 3,000+ miles, as well as new 
product labeling and packaging.

“These design enhancements are the culmination of more than three years 
of product testing and communications with our customers. It will more 
than double the life of our Original Line®, enhancing the value to our 
customers of the industry’s hardest working, longest lasting cylinder,” said 
Jerry Scherzinger, Bimba’s OL Product Marketing Manager. “Additionally, we 
are updating the look of the cylinder by replacing our pre-existing red logo 
with an updated blue logo, as well as introducing new packaging that will be 
easier for customers to remove prior to installing our cylinders.

Scott Meldeau, Bimba’s Vice President of Sales and Marketing said, “These 
changes reflect the aggressive corporate approach Bimba is taking to 
strengthen our existing products, in addition to developing new products to 
position us for future growth.”

To learn more, visit www.bimba.com.

BIMBA
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Bison Gear & Engineering Corp.

The new 34 frame AUTONOmotor® gearmotors are 

powered by totally enclosed, non-ventilated (TENV) 

brushless motors. The motors are sensor-less to 

reduce cost, size, and wiring complexity while offering 

improved reliability and noise immunity compared to 

brushless motors with shaft mounted rotor position 

sensors. Offered with 1/6 (124 watts) and 1/10 (74 

watts) input Hp.  BLDC motor & drive sold as a package.  

Drive Features & Functions

Used only with sensorless BLDC Gearmotor. The drive detects rotor position at motor stand still, based on 

motor phase-inductance measurement. Used to start the motor reliably, uni-directionally and without any 

start-up delay.

	 • 		Analog 0-5V speed control or use of supplied potentiometer

	 • 		Digital tachometer output (60 pulses/revolutions)

	 • 		Digital on-off enable

	 • 		Digital direction control

	 • 		Control cable to interface with control panel elements

	 • 		Pre-programmed current limit for motor protection

	 •	 	ROHS compliant

Check with your local Bison distribution partner to get the 

brushless AUTONOMotor system from Bison, or see more of 

our motor and gearmotor solutions at www.bisongear.com. 

You can also contact us directly at 1-800-AT-BISON.
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EAGLE STAINLESS Tube & Fabrication Inc.
10 Discovery Way Franklin Massachusetts
phone  800-528-8650  fax.  800-520-1954

MEETING YOUR NEEDS FOR 
PRECISION STAINLESS STEEL

•  Extensive inventory of Tubing, Bar Stock, 
    Hollow Bar, Flanges, Pipe, Fittings

•  Cut-to-length stainless tubing

•  CNC machined stainless parts

•  Bending and coiling of stain- less  
    and other materials

•  Redrawing of stainless tubing, rod
    and bar stock

ISO 9001
ISO 13485
AS 9100

The performance leader in fabricated products in
Stainless Steel, Nickel Alloys, Aluminum, & Titanium

www.eagletube.com

ask for a copy of the 
Eagle catalog and 

designers guide today
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Clippard Instrument Laboratory, Inc.

7390 Colerain Avenue 
Cincinnati, Ohio 45239 
877-245-6247

www.clippard.com

Clippard Oxygen Series  
Electronic Valves

Clippard's Oxygen Clean Series electronic valves are 

available in 2-way or 3-way, normally-closed or fully-

ported.  They are designed for use with oxygen applications 

and will work with air and inert gas.

The "O-E" Series pneumatic valves utilize a unique patented 

valve system that has been used and proven throughout 

many industries. With a low power consumption of only 

0.67 watts, a response time of 5 to 10 milliseconds, and voltages of 6, 12, or 24 volt DC, these new valves 

offer unlimited flexibility in design.

The valves are ultrasonically cleaned, assembled, inspected and tested in an enclosed controlled area with 

a state-of-the-art positive pressure High Efficiency Particulate Air (HEPA) filtration system.

For complete details on the "O-E" series of electronic valves that provide safety of operation in oxygen 

applications with quick response, low power consumption and long life, visit www.clippard.com/oxygen.

Dunkermotor USA Inc.

For details contact: 

Dunkermotor USA Inc. 
(224) 293-1300 
info@dunkermotor.com

www.dunkermotor.com

Medical Duty Motors™

For over 25 years, Dunkermotor has partnered with 
medical device, diagnostic equipment, hospital 
and home healthcare OEMs to provide safe, long-
life motor and motion control solutions.  In 2012, 
Dunkermotor produced over 500,000 motors for the 
global medical market.

Dunkermotor’s medical application experience is vast. 
It ranges from simple permanent magnet DC and 
brushless motors used in peristaltic pumps and vacuum 
systems to brushless servo motors with gearing and embedded 
intelligence deployed in today’s most sophisticated multi-axis 
diagnostic systems. Other applications well-served by Dunkermotor’s 
Medical Duty Motors™ are CT/MRI scanners, mobile X-Ray scanners, 
Immunoassay systems, surgical tools, operating tables, dialysis systems, 
patient lifts and automated pharmacies, to name a few.

Dunkermotor’s Medical Duty Motors™ expertise also encompasses 
unique ServoTube and ThrustTube linear motors, actuators, modules 
and gantries. Linear motor solutions can be made available in 
IP69K /stainless steel design as well.  Dunkermotor’s linear motion 
capabilities include multi-axis gantries for use in automated 
analytical equipment.

Now part of AMETEK Precision Motion Control, it’s easy to tap into 
Dunkermotor’s  Medical Duty Motors™ solution skills.To learn more 
visit: www.dunkermotor.com/medicalM
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EAGLE STAINLESS

Visualize Tomorrow
Eagle Stainless is celebrating its 31st year of operation 

serving customers in medical, aerospace and high tech 

manufacturing.  With a record of on-time delivery, fair pricing, 

product quality and highly skilled employees dedicated to 

continuous improvement and training, Eagle has earned its 

reputation as a supplier of choice of off-the-shelf stainless 

steel products and fabricated stainless steel components.

The ISO 9001, ISO 13485 & AS 9100 certifications have 

reinforced Eagle’s commitment to each and every customer.  

ISO 9001 sets progressive standards that focus on customer 

satisfaction and continual improvement in addition to rigorous 

quality assurance.

•	 Tubing - Hypodermic, Fractional, Metric and Pipe

•	 Bar Stock

•	 Custom Sizes and Shapes

•	 Custom Fabrication

•	 Precision Cut-to-length

•	 Laser Welding & Cutting

•	 Swiss Screw Machine

•	 CNC and more!

Eagle has the desire and capability to do what other  

suppliers can’t!

For details contact: 

Eagle Stainless Tube & Fabrication 

Franklin Massachusetts
Tel.  800-528-8650   
Fax. 508-520-1954
generalsales@eagletube.com

www.eagletube.com
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Harmonic Drive

HFP Hollow Shaft Planetary Gear

The HPF Series of hollow shaft planetary speed reducer allows 

cables or concentric shafts to pass directly through the axis of 

rotation. This unique precision reducer is available in two frame 

sizes with momentary torque ratings of 170 Nm and 450 Nm 

and hollow shaft diameters of 25mm and 30mm respectively. 

The flanged output is supported by a large cross roller bearing 

capable of supporting moment loads up to 932 Nm. Gears 

feature low backlash (less than 3 arc-minutes) and high 

accuracy (accuracy < 4 arc-min, repeatability ± 0.25 arc-min). Visit the HPF product webpage  

or call to speak with an applications or sales engineer at 800-921-3332.

Contact:

Harmonic Drive LLC

247 Lynnfield Street
Peabody, MA 01960
800-921-3332
www.HarmonicDrive.net
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maxon EC size 5 sterilizable

More power in your hands.
When a sterilizable, high speed, brushless DC motor is called for, the 
maxon EC motor size 5 provides the answer: Ø0.5 inch, 30 watts, up 
to 90,000 rpm. Characterized by its high  power density, low running 
noise and low temperature rise, this motor is especially designed 
for hand pieces and power tools in surgery and dental technology. 
If you need more torque, match it with a suitable planetary gear.

maxon motor is the world’s leading supplier of high-precision drives 
and systems of up to 500 watts power output. maxon motor stands 
for customer specific solutions, high quality, innovation, competi-
tive prices and a worldwide distribution network. See what we can 
do for you: www.maxonmotorusa.com

The ironless maxon winding.
High efficiency, no magnetic cogging.
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maxon precision motors, inc.

101 Waldron Road 
Fall River, MA 02720
www.maxonmotorusa.com

Maximum power in a small size
Maxon’s EC4 is a 4 mm diameter brushless DC motor and gearhead. The 
typical issue found with micro drives of this size is the output power is 
too low for the application requirements because 
of the physical limitations. maxon increased the 
performance of this tiny motor using the latest 
winding technology along with the most powerful 
magnets available. This motor is available in two 
lengths; short version with 0.5 W nominal 
power or long version with 1.0 W nominal 
power. 

maxon also incorporated a high quality 
gearhead to ensure optimum continuous 
running. High performance ceramics are 
used for the gearhead carrier to make the 
motor capable of high input speeds and drive 
torques. The speed/torque gradient of the 
EC 4 is an impressive 50,000 rpm mNm-1 
with a continuous torque of 0.4 mNm. There 
are options on the windings and encoders as well as different reduction 
ratios on the new 4 mm planetary gearhead.

This 4 mm brushless DC servo motor is becoming the benchmark 
solution in miniature pumps, surgical robots, diagnostic devices, 
endoscopes and anywhere miniaturization is critical. maxon motor 
has explored the limits of technical boundaries with this EC4 motor 
development. For more information and product specifications, visit 
www.maxonmotorusa.com 
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proto labs

Buying real prototype parts shouldn’t be complicated  
and time-consuming.

Simply upload a 3D CAD model at www.protolabs.com, 24/7, and within hours you’ll get an interactive  

quote that shows pricing, gives manufacturability suggestions, and allows you to see the impact of quantity 

and material changes on your price. American TeleCare’s John Blomberg explains the difference this makes. 

“We’d become accustomed to sending a design out and waiting up to a week to get a quote back from our 

prototyping vendors, which can be a roadblock as we often make design changes in the interim that  

necessitate requiting. Getting quotes back in a matter of hours allows us to check price and lead time right 

away which really moved the development process forward.”

For an insider’s look at the technology behind at Proto Labs’ quick-turn manufacturing operation and our 

Protomold Injection Molding service and Firstcut CNC Machining service visit us at www.protolabs.com/tour.

Proto Labs, Inc.

Maple Plain, MN

877.479.3680

www.protolabs.com
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Harmonic Drive LLC • 800.921.3332 • www.HarmonicDrive.net

Using new lightweight materials and an optimized design, we have reduced the 
weight by 20% with no reduction in torque ratings!

•  High torque density   •   Zero Backlash   •   1 arc-min accuracy  
•  Cross roller output bearing    •   Available in 10 frame sizes

The NEW SHG-2UH Lightweight Hollow Shaft Gear! 20% lighter than 
our standard SHG Gear Unit but with all the Torque! 

Light as a...
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TECH-ETCH

Tech-Etch specializes in components made from spring 

steels, offering photo etching, forming, heat treating, and 

finishing all under one roof. Prototypes can be delivered 

in 5 days.

•	 MP35N  Ultra high tensile strength, good ductility 

and excellent corrosion resistance for medical 

implants.

•	 Elgiloy  High strength, ductility, fatigue life and 

corrosion resistant in numerous environments for 

stiffener bands and spring energized seals.

•	 Beryllium Copper  Good conductivity for battery 

contact and ground spring applications. Can form 

sharp bends and heat treat for optimum spring 

properties.

•	 Stainless Steels  All types including 300 and 400 

series, hardened and tempered, flapper valve grade, 

razor blade grade, and precipitation hardened grade 

that are selected for their corrosion resistant, fatigue 

strength, toughness and surgical implant suitability.

•	 Nitinol  Shape memory alloy has very good electrical 

and mechanical properties, long fatigue life and high 

corrosion resistance for stents and retaining springs.

•	 Phos Bronze  Good conductivity and cold workability 

for clutch springs, diaphragms and contact springs.

For details contact: 

TEL 508-747-0300

FAX 508-746-9639

sales@tech-etch.com

www.tech-etch.comDownload Capabilities Brochure www.tech-etch.com/photoetch

Compact brushless dc motor for 
high power needs 

FAULHABER Series 121 B brushless dc motor is designed for compact designs 

requiring high power. Its 18-mm length makes it the most compact drive on 

the market in the 12-mm diameter size. It has a standard operating temperature 

range from –20°C to 100°C. Based on an ironless stator winding design, the 

motor provides a reliable option for 

medical pumps, robotics, and laboratory 

automation. It delivers continuous torque 

up to 1 mNm and has an integrated digital 

hall sensor feedback. When combined 

with planetary or spur gearheads, output 

torque can reach up to 300 mNm.

MICROMO 
www.micromo.com

Pro d u c t s
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High-precision rotary stage

DT130-DC precision rotary stage is a worm gear driven unit with a rotary encoder and features positional accuracy 

of ±0.07°, repeatability of ±0.007°, a max speed of 15 rpm, and a load capacity of 50 N. Its drive mechanism is a dc 

servomotor. This stage is ideal for cell diagnostics, laser machining, precision wafer inspection, photonics, and fiber 

optics. It can be equipped with a direct reading encoder for higher positioning 

accuracy. The stage body is manufactured from a low distortion 

aluminum alloy (black anodized) and includes a high 

stiffness bearing set. It easily mates with a MT130 

linear stage. 

Steinmeyer Group				  
www.steinmeyer.com
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Clippard Instrument Laboratory, Inc.
Providing innovative solutions for today’s engineering challenges
Cincinnati, OH • 877-245-6247
www.clippard.com

- Low hysteresis? 
      - Easily adapted to control circuits?
              - Low power consumption?
                     - Simple design and GREAT value?

searching for
 
                     control?

GREAT value?

look no further

•  High flow 
•  Millions of cyles
•  Fail as is and no 
   power consumption 
   when static
•  Very linear gain and 
   low hysteresis
•  Flexible design

•   Extremely high 
    cycle life 
•   Fast response 
•   Linear flow gain 
    and low hysteresis 
 •  Compact size and
    highly flexible design 

EVP Series 
Proportional 
Solenoid Valves

Electronic 
Stepper-
Controlled 
Needle 
Valves 
(SCPV)

Clippard offers a variety of precision-built, 
high performance valves for all 
your proportional valve needs.

a name you can trust . . .

Low power consumption?

- Low hysteresis? 
      - Easily adapted to control circuits?

Low power consumption?

Proportional

22 slpm

flow

EVP

300 slpm

flow

SCPV          
       

4”

3”

2”

1”

0”
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»»
The 802.11abgn Fast Industrial Hotspot 

(RLX2) features client/bridge fast 

roaming between access points, 

Ethernet packet optimization, and enhanced 

diagnostics. These capabilities deliver 

seamless high-speed Ethernet connections 

for moving machines and vehicles traveling 

long distances in assembly plants, crane 

systems and mining. The secure, high-speed 

wireless network reduces project costs, while 

eliminating mechanical festooning, rails and 

slip rings in mobile applications.

	 The radio’s Fast Roaming technology 

uses less than 50 ms time between access 

points and provides full device bridging. The 

module provides secure 802.11i and 128-bit 

AES Encryption and operates securely in the 

2.4 GHz or 5 GHz bands. The microSD card 

will automatically store/load configurations, 

reducing down time.

	 The Hotspot is designed for extreme 

environments and hazardous locations, 

including oil and gas systems. It is a suitable 

wireless system for Producer/Consumer PLC/

PAC networking, remote I/O, safety I/O, plant 

backhaul networking, remote video and mobile 

worker connectivity. It works over operating 

temperatures of -40 to +75°C (-40°F to +167°F) 

and has agency approvals and certifications 

with Class1, Division 2 and ATEX Zone 2. The 

module is high shock/vibration tested. 

ProSoft Technology, Inc.

info@prosoft-technology.com

The Fast Industrial Hotspot 

offers wireless networking and 

reduces project costs, while 

eliminating components in 

mobile applications.

Fast roaming for Ethernet hotspot
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Ethernet adapter for ac drive 

A dual port EtherNet/IP communication adapter is available for the Allen-Bradley 

PowerFlex 525 AC drive, offering device level ring (DLR) functionality over  

EtherNet/IP networks. 

	 The dual port EtherNet/IP card lets users select from a range of topologies 

including ring, linear and star while lowering the total cost of machine 

design, development and ownership with less wiring, reduced hardware, 

ease of use and reduced downtime.

	 DLR technology, which is an ODVA standard, helps reduce 

configuration time and costs by minimizing the number of managed 

switches and reducing cabling needs while allowing users to create 

a single network ring that connects all components at the device level. 

Rockwell Automation, Inc.

ab.rockwellautomation.com/Drives/Low-Voltage-AC-Drives

EtherNet Starter Kits

ETHERNET 2.0 (IP20) and SPEEDWAY (IP67) Ethernet Starter Kits offer a low-cost approach to training. 

Developed to provide the Wago-I/O-SYSTEM fundamentals, the kits consist of comprehensive I/O nodes complete 

with software site licenses and hardware. The kits also include free, downloadable sample applications including: 

visualization, controlling process digital inputs and outputs, controlling rotating machinery and processing the 

fieldbus controller’s real-time clock.

	 The IP20 Ethernet Starter Kit contains: 750-880 Ethernet 2.0 PLC with SD Card, a 2-channel DI and DO modules, 

power supply, 2-way digital input simulator and end module. The 750-880 blends IT-style flexibility and PLC 

functions, demonstrating large-scale programming, data logging, backup/restore and more via SD Card. 

	 The IP67 Starter Kit introduces cabinet-free automation through prominent protocols such as Modbus/TCP 

and EtherNet I/P. It features a SPEEDWAY programmable controller 

with Ethernet ports, 8-channel DO and spacer modules, 

power supply rocker switch and  

RJ-45 to cable breakout module.

WAGO

www.wago.us 
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Paul J. Heney   Editorial Director

ABB Robotics has increased the top payload of its IRB 1600 
from 8 to 10 kg, expanding the performance of this versatile robot 
to heavier part applications. The IRB 1600 is used in a variety of 
applications including machine tending, material handling, arc 
welding and cutting. The increased payload is available in both the 
1.2-m and 1.45-m reach variants, and will allow the robot to handle 
larger parts and end-of-arm-tools with no sacrifice in accuracy and 
speed. ABB says this will achieve up to 50% better cycle times than 
competitor robots of the same class.
	 The IRB 1600 provides a combination of acceleration and 
accuracy, eliminating the common trade-off between these two 
primary performance metrics. The company’s second generation 
QuickMove motion control technology and low friction spur gears 
allow the IRB 1600 to speed up and slow down faster than other 
robots, saving time while moving between tasks and improving cycle 
time.  And the second generation TrueMove technology ensures that 
the robot will maintain the same path at all speeds, eliminating the 
corner-cut paths that most robots default to at high speeds.

ABB’s IRB 1600 increases payload

»  Ro b o t i c  Tr e n d s

	 “Whether it’s a small job shop or a huge tier one manufacturer, 
the challenges for these industries are the same. Produce quality 
parts at a low cost,” said Terry Crunk, machine tending specialist, 
ABB Robotics.  “This upgrade, though seemingly insignificant, will be 
just enough to give the end-user a valuable competitive advantage 
for a number of different robotic applications, particularly for 
machine tending applications.” 
    	 The upgrade enhances the IRB 1600’s other advantages 
such as solid protection for use in harsh environments (IP 67 and 
Foundry Plus 2), and the ability to be invert or side mounted, on a 
shelf, a wall or other existing structures. The compact 1.2-m reach 
variant makes the robot more dexterous in confined spaces for 
improved reach and flexibility. The IRB 1600 is also more energy 
efficient and provides lower noise levels than comparable models. 
DW

ABB Robotics  
www.abb.com/robotics
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maxon product range

The solution is always a matter 
of the right combination.

If versatility and intelligent drive solutions are called for, the maxon pro-
duct range provides the answer: A wide range of brushed and brushless 
DC motors up to 500 watts complemented by gearheads, sensors, brakes, 
positioning controllers and accessories offer a consistent modular system 
to realize whatever you have in mind. 

maxon motor is the world’s leading supplier of high-precision drives and 
systems of up to 500 watts power output. maxon motor stands for customer 
specific solutions, high quality, innovation, competitive prices and a world-
wide distribution network. See what we can do for you: 
www.maxonmotorusa.com
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DENSO Robotics has launched a new 
website at www.densorobotics.com. The 
redesigned site showcases the company’s 
range of compact, high-speed industrial robot 
arms, including four-axis SCARA and five- and 
six-axis articulated robots. 
	 “Our website has always offered users a 
wealth of information about our robots,” said 
Peter Cavallo, robotics sales manager, DENSO 
Sales California. “Now with the new site, there 
is even more information available, and it’s 
easier to find.”
	 Each product page on the new website 
includes tabs that allow quick access 
to complete information for a particular 
robot model. The tabs include features, 
specifications, dimensions, standard 

components, accessories and application 
videos. Users can also download product data 
sheets and CAD drawings. 
	 The site’s support section features a new 
troubleshooting FAQ, as well as downloadable 
robot information sheets and maintenance 
guides. A training section details course 
descriptions, schedules, costs and locations. 
An applications section offers case studies, 
downloadable white papers, and videos.  DW

DENSO Robotics
www.densorobotics.com
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New website for DENSO

»»

See our complete
product line!

www.diequa.com
630-980-1133

Helical Gearmotors
• 1-75 HP Capacity
• Motorized or Adapters
• Right Angle or Inline
• Shaft Mount Designs
• Multi-Stage Ratios
• Modular Design

Worm Reducers
• 7 sizes, 28-110mm CD
• Fret-free Connection
• NEMA or IEC Adapters
• Coupling Input
• Aluminum Housings
• 2-Side Worm Support

Planetary Gearheads
• Precision or Economy
• Inline or Right Angle
• 40-155mm Frames
• Low Backlash
• 1 and 2 Stage Ratios
• Lubricated for Life

Servo Worm Gearheads
• 3 Backlash Levels
• Shafts or Hollow Bores
• Single or Dual Outputs
• 11 sizes, 25-200mm CD
• Capacity: 10-7000 Nm
• 20,000 Hour Ratings

Spiral Bevel Gearboxes
• 9 Sizes
• 1-250 HP Capacity
• Low Backlash Option
• Ratios from 1:1 to 6:1
• Output Shaft Options
• Machined Housings

Special Designs
• Add-On Options
• Modifi ed Dimensions
• High Speed Applications
• Special Environments
• Special Duty Needs
• Custom Designs

DieQua offers more gearboxes
plus the application experience to help select the best one for your needs
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Developments 
in Integrated Motors

M o t i o n  C o n t r o l  | | | |

By: Miles Budimir / Senior Editor

New integrated motors offer expanded networking options, 

more control flexibility, and greater capacity for handling 

harsh environments. 
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ntegrated motors are not a new concept, having 

been around for at least a few decades. In that time, 

the individual components that make up an integrated 

motor have gotten smaller. So by extension, when 

putting all these components together the overall 

integrated motor units are smaller and more compact. 

As a result, more and more motor manufacturers are 
releasing integrated motors, realizing the benefits and 
advantages for their customers and their applications, 
especially the simplification of machine building. 
	 One reason for the growth in the integrated 
motor space has been the fact that heat management 
techniques have gotten better over the years. This, 
combined with shrinking component size means that 
integrating drives and motors and other components 
has gotten easier and more practical than in the past 
when components were bigger and heat dissipation 
was more of an issue. 
	 Integrated motors offer a number of advantages. 
For instance, machine builders don’t have to buy 
separate components and hook them up together but 
only buy one integrated motor unit, typically with 
a connection point for a network cable, and link as 
many motors together as the application calls for. This 
also simplifies purchasing because instead of having to 
order many different components engineers can order 
one unit or as many as are needed for the project.  

By: Miles Budimir / Senior Editor

<<  Dunkermotor’s BG series of integrated motors now      	
             feature EtherCAT connectivity.
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	 These systems are said to offer greater 
reliability mainly because there are fewer 
parts to connect together. Also, fewer 
external connections mean less cabling and 
wiring. Less cabling and wiring reduces costs, 
as does the fact that the components that 
one would usually purchase separately such 
as the motion controller and the drive are 
integrated into one package. 
	 These integrated motors are also 
designed to be programmed easily and 
quickly, which can help reduce development 
times. Communication options can range 
from simple serial communication links to 
more advanced network topologies suited to 
complex motion control tasks. 

	 Integrated servomotors are 
classified by their design. The motor 
itself is combined with the other essential 
components of a complete motion control 
system including the feedback device 
(generally an encoder), the amplifier or 
motor drive, a communication port and 
the motion controller itself. So technically, 
an integrated motor is any motor that has 
another component combined with it, such 
as a drive or amplifier, controller or encoder. 
Consequently, integrated motors come in 
many different types and sizes from servo 
motors to stepper motors and even large ac 
motors.
	 Manufacturers can offer a range of 
combinations and also differing definitions 
for what constitutes an “integrated” motor. 

The Lexium MDrive from Schneider Electric Motion 
comes in two sizes and features different modes 
such as pulse/direction and motion control. 
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IP65 rated integrated drive+motors from Applied Mo-
tion Products can easily interface with 3rd party con-
trollers such as the Allen Bradley ControlLogix series.  
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For instance, Lin Engineering offers a 
number of combinations from a simple 
stepper motor and driver to a stepper motor 
with driver, controller, and encoder. So you 
can get different combinations depending on 
your application needs. 
	 A survey of what manufacturers are 

offering in the integrated motor space reveals 
the addition of greater control flexibility, 
increased network offerings and capabilities 
including seemingly minor hardware and 
connectivity changes that make the motors 
more flexible in that they’re suitable for a 
greater range of applications, as well as more 

M o t i o n  C o n t r o l  | | | |

offerings with heavy-duty ratings for use in 
harsh environments. 

Greater control flexibility
The latest offering from Schneider Electric 
Motion is the Lexium MDrive. The Lexium 
MDrive products can benefit a range 

of motion applications by saving space, 
reducing wiring and improving machine 
reliability. 
	 The initial Lexium MDrive product 
release includes two motor sizes, NEMA 
23 & 34, and two product versions; a Pulse/
Direction line with a motor and drive with 
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four control modes (torque, speed, velocity, 
and step clock direction), and a Motion 
Control version which includes a motor, 
drive, and controller for direct programming 
with 11,120 bytes of flash memory.
	 Both offerings have a serial RS-
422/485 communication interface, with an 
operating power range from 12 to 70 Vdc. 
An intuitive user software suite is provided 
for product configuration and programming. 
These products with an internal encoder 
also operate in closed-loop mode using 
the company’s hMT technology, which 
blends stepper and servo motor benefits, 
while eliminating negatives such as loss of 
synchronization or stalling. And a variable 
current control feature may also reduce heat, 
save energy and lower operating costs.  

Handling harsh environments 
Another trend with companies that have 
existing integrated motor product lines is to 

Technically, an integrated motor is any motor that has another 
component combined with it, such as a drive or amplifier, 
controller or encoder.“ “
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We enable packaging excellence.

Advanced Products for Robotics and Automation
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add features. One such feature is to make the 
motors more suitable for harsh environments 
by making them IP65 rated. 
	 This is what Applied Motion Products 
has done with the addition of five IP65 rated 
integrated drive+motors to their line of 
motion control products.
	 The new SWM24 fuses a motion 
controller to a high torque NEMA 24 step 
motor. The NEMA 24 frame size mounts 
like the NEMA 23 motor, but has a 15% 
larger cross section, allowing it to deliver 
more torque in the same length. The entire 
package is engineered to resist the ingress of 
water and dust to IP65 standards with all the 
connectors sealed, M12 style. 
	 The SWM24 models provide 340 oz-in. 
of holding torque and are available with 
Ethernet or RS-232 communication. All 
models include a 4,000 count/rev optical 
encoder to provide features including 
stall detection, position verification, 
position maintenance and a proprietary 
stall prevention algorithm. The auto tuned 
digital current control and high-resolution 
microstepping engine provides smooth, 
quiet motion, while an advanced anti-
resonance algorithm with electronic damping 
ensures maximum torque utilization, rapid 
acceleration, and fast settling times.
	 The S and SF models can be used in step 
direction or velocity control applications 
while the Q and QF models include stored 
programming capability using the company’s 
Q programming language. All models can 
be configured and programmed using the 
company’s free ST Configurator software.
	 Software applications can communicate 
with the SWM24 in real time, streaming 
SCL and Q commands over standard 100 
megabit Ethernet cabling, addressing and 
protocols. The RS-232 versions also support 
streaming commands at bit rates from 9600 
to 115,200. EtherNet/IP is also available for 
connecting to an Allen-Bradley ControlLogix, 
CompactLogix or MicroLogix PLC. 

Networking focus  
In line with other trends in automation 
and motion control, integrated motor 
manufacturers are expanding their 
networking and connectivity options. For 

instance, Moog Animatics, one of the early 
originators of the integrated motor concept, 
recently added a CAN communication option 
to its SmartMotor line of integrated motors. 
It gives users the option of connecting to 
CAN through the D-sub connector on top of 
the motor instead of at the rear of the motor, 
simplifying connections as well as saving space.
	 Other motor manufacturers are adding 
EtherCAT connectivity. Dunkermotor, now a 
unit of AMETEK Precision Motion Control, 
extended its range of brushless dc servo motors 
with integrated intelligence and fieldbus 
connectivity with ten new models. The 
extended family now offers EtherCAT interface 
on all of its BG45, BG65, BG65S and BG75 
base models. Available motors range from 50 to 
500 W of power in 45 to 75 mm square frame 
sizes and feature CANopen over EtherCAT 
(CoE) compatibility. This feature combines 
the benefits of CANopen’s standardized DS402 
motion profile with EtherCAT’s real-time 
fieldbus. DW
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Sometimes, a designer’s main mechatronic challenge is to make something that 

is normally big and complex into something small and inexpensive. Such is the case 

with MIP robots. MIP stands for Mobile Inverted Pendulum. It is one solution to the 

problem of mobility platforms that are expected to radically change our idea of what 

robots are and what they can do. Like the radio controlled car or R/C plane of the past, 

the addition of high-performance embedded controllers is transforming what mobile 

platforms can do. 
	
In the community of robotic development, the University of California at San Diego 
(UCSD) is home to an outstanding group of innovators. Prof. Thomas Bewley has been 
teaching in the Department of Mechanical and Aerospace Engineering at UCSD for 
15 years. In a 2003 final exam, Prof. Bewley challenged his students to work out the 
dynamics and control of a novel “robotic pogo stick” concept. The exam had a com-
pletely unanticipated side effect: several of the students approached Prof. Bewley after 
the course ended and went on to perfect the proposed system of locomotion, and the 

To ys:

6 4 	      Design world 	      September 2013       	

challenges
in small packages

By Steve Meyer    Contributing Editor

big
mechatronic

W i l l  y o u r  k i d s  b e  b e g g i n g  y o u  f o r  t h i s  a m a z i n g  r o b o t  i n  2 0 14 ?

Mechatronics 9-13_Vs8.indd   64 9/4/13   1:41 PM



M e c h a t r o n i c s 

challenges
in small packages

Mechatronics 9-13_Vs8.indd   65 9/4/13   1:42 PM



GET A HEAD

BEGIN WITH THE SOLUTION.

hydraforce.comLincolnshire, IL, USA 847-793-2300    Birmingham, UK 44 121 333 1800    Changzhou, China 86 519 6988 1200

Designed to save valuable engineering time,
HydraForce now offers INTEGR8 – a unique
series of innovative engineered hydraulic control
solutions. These solutions take the guesswork out

for the most common hydraulic functions by providing engineered circuits
featuring optimal valve combinations. Each solution is engineered for maximum
system efficiency and is backed by our 5-year warranty. Start saving time today
by downloading a free copy of i-Design 4 featuring the built-in INTEGR8 library.
Visit www.hydraforce.com/INTEGR8.

START.

AGRITECHNICA
HydraForce – Hall 01, Stand D115
November 12–16, Hannover, Germany

HF INTEGR8 AdF w-Show Info (DW):Layout 1  8/2/13  4:59 PM  Page 1

HydraForce 9-13.indd   66 9/3/13   12:58 PM

http://www.designworld-digital.com/designworld/september_2013/TrackLink.action?pageName=66&exitLink=http%3A%2F%2Fhydraforce.com
http://www.designworld-digital.com/designworld/september_2013/TrackLink.action?pageName=66&exitLink=http%3A%2F%2Fwww.hydraforce.com%2FINTEGR8


UCSD Coordinated Robots Lab was born. The 
Lab has been creating breakthrough mobile 
robot solutions ever since. 
	 Among the many platforms that have 
come out of the lab in the last few years are 
Switchblade and IFling. Switchblade takes 
the classic treaded tank concept and adds a 
pivot at one end of each tread. These addi-
tional axes of articulation—and the associ-
ated control algorithms—create a mobility 
platform that can use its own body as a coun-
terweight. This combination allows the unit 
to climb stairs and navigate obstacles much 
larger than is possible with other treaded 
platforms.
	 IFling is a simple two-wheel mobility 
platform that leverages a clever 3D-printed 
body shape to pick up and store ping pong 
balls simply by rolling over them, and then 
throw them on command with a jai-alai style 
arm. It is lightweight and nimble and practi-
cally breakdances on command. To see it in 
action, please visit the Engineering Exchange, 
www.engineeringexchange.com and search 
for iFling.
	 By mathematically modeling the me-
chanics of each type of platform and using 
model-based feedback control in a high-per-
formance, low-cost ARM processor, the robot 
is able to both move and resist disturbances 
while executing complex maneuvers. In 

the case of MIP, the stabilization software 
combines the readings of a gyro, a two-axis 
accelerometer, and optical encoders on each 
motor to estimate the orientation of the robot 
at each instant. A control algorithm operating 
at 100 Hz then calculates the necessary volt-
ages to send to two inexpensive brushed dc 
motors, which are connected to the wheels 
through a small 50:1 gearbox. The inex-
pensive ARM microcontroller used is quite 
fast, so there’s plenty of room for the other 
software, which shapes the vehicle’s unique 
personality.

Enter the toymaker
A few years ago, the management group at 
WowWee Toys, which has its U.S. offices near 
UCSD, was introduced to the UCSD Coordi-
nated Robotics Lab by UCSD’s Technology 
Transfer Office. While the Lab’s proof-of-
concept platforms were engaging, they were 
far too expensive to be the basis of a market-
able toy.
	 Sensing the potential that might result 
from collaboration, UCSD and WowWee 
teamed up and began exploring new plat-
forms with low-cost and design for manu-
facturability in mind. Timing was fortunate, 
as the semiconductor industry’s continually 
improving performance and cost brought a 
new ARM Cortex M0 processor at less than 
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$1 at high volume. The cost of Micro-Electro-
Mechanical-Systems (MEMS) sensors like 
accelerometers and gyros, which used to be 
prohibitively expensive, are now less than $1 
each given the high-volume production of 
these sensors for smart phones. Add in toy-
grade motors and gearboxes and low-energy 
Bluetooth modules, high performance, 
sophisticated vehicles become possible at 
the low price points demanded by the toy 
industry.

MIP
MIP is roughly 10% the height, 2% the mass, 
and 2% the price of a Segway, with similar 
dynamic behavior. MIP as an interactive 
two-wheeled mobility platform expected to 
come to market at under $100, with dynamic 
behavior comparable to a $5,700 Segway. 
Granted he’s just a little guy, but consider 
the transformation of technology the enables 
such a toy to run circles around his much 
bigger and more expensive cousin. Such a 
development could not be foreseen in 2002 
when the Segway was first released and 
suggests the emergence of a range of new 
platforms enabled by this new cost/perfor-
mance level. 
	 MIP is fully interactive with its surround-
ings and is controllable by gesture or through 
Bluetooth link to any intelligent device. MIP 
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(ii) (v)
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(iv)
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has personality features, has a limited “voice” like R2D2, can dance 
to your iTunes and will be able to play games with humans. Given 
the capability of its computing platform, features for MIP are still 
evolving. 
	 As part of the extreme manufacturability solutions needed to 
bring MIP to market, WowWee/UCSD figured out how to mount 
the motors, gearboxes, and custom encoders to one side of a printed 
circuit board (PCB), and the sensors and processor on the other side, 
maximizing the automated assembly and optimizing the cost of an 
otherwise mechanically complex system.
	 MIP’s first public showing will be at the Dallas Toy Fair (October 
1-3, 2013), with broad availability planned for the first half of 2014. 

The IFling is a two-wheel 

platform that combines data 

from a gyroscope, two-axis ac-

celerometer, and optical encod-

ers on each motor to estimate 

the orientation of the robot at 

each instant. This allows the 

robot to maintain upright 

position, throw a ball, and even 

navigate over obstacles.
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The economics of robotics
The energy going into the development of MIP and related designs 
at UCSD is not simply for fun or profit. The field of robotics is 
evolving almost as quickly as the advanced smart phone technology 
that it leverages, and there is an acute awareness of the revolution-
ary new applications that are soon to be enabled by these advances. 
Unmanned mobile vehicles today are relatively big and expensive, 
and have been limited to applications in manufacturing, security and 
defense. Where there is a transformational change in cost and func-
tion, new applications in fire fighting, medical care and personal 
service will produce great change in our society.

Understanding stability
There are two approaches to stabilizing MIP. Using Successive Loop 
Closure (see figure on page 67), classical (single input, single out-
put) techniques may be applied via two nested control loops—the 
inner loop regulating the body angle q(t) relatively quickly, and the 
outer loop regulating the horizontal vehicle position x(t) relatively 
slowly. Alternatively, state-space (multiple input, multiple output) 
techniques can be applied directly, thereby regulating both the body 
angle q(t) and the horizontal vehicle position x(t) simultaneously.

Education and MyMIP
To the people at Wowwee, “It’s not just about bringing technology 
to the toy industry, it’s about bringing technology to a broader audi-
ence.” Today’s children grow up with computers, the Internet, and 
smart phones as an integral part of their daily lives. This generation 
has technology as an integrated part of its perspective and they are 
bringing new ideas into the mainstream. A generation that grows 
up with embedded controllers and dynamic control systems as a 
part of their everyday experience will invent things we haven’t even 

MIP, the Mobile Inverted Pendulum robot, contains two brushed 

dc motors, connected to its wheels through a 50:1 gearbox.
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imagined yet. Recognizing this the UCSD Co-
ordinated Robotics Lab is developing a new 
undergraduate controls curriculum around 
home-built MIPs called MyMIPs.
	 MIP and many robotic toys that will fol-
low are the direct result of the educational 
process. These platforms are not just compel-
ling toys to inspire imagination and creativ-
ity, they also serves as a practical platform to 
teach science, mathematics, mechanical engi-
neering, and embedded processing. Given the 
educational legacy it is fitting that the prod-
ucts of the UCSD/WowWee collaboration are 
being designed specifically with “hackability” 
in mind: A standard 3-pin UART connection 
to the onboard ARM microcontroller is being 
built into these toys. An open standard will be 
published for communicating with the ARM 
processor, allowing higher level functions 
to be generated by new platforms like the 
MyRIO board from National Instruments. 
It is easy to imagine more complex applica-
tions through a high level graphical language 
like LabVIEW, so that students can explore 
complex behaviors like visual recognition or 
collaborative play, like a nice game of robot 
soccer.
	 Teaching and research based on these 
platforms will move all the associated tech-
nologies forward, because the platforms are 
inexpensive but feature high performance. 
Potential applications are broad, ranging from 
control theory, embedded processing, adap-
tive communication networks, the study of 
swarming behavior, non-cooperative games, 
and collaborative Simultaneous Localiza-
tion and Mapping (SLAM) algorithms using 
multiple vehicles to explore unknown and 
potentially hazardous environments. DW
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With so many risks and options for connecting tubing 

in medical applications, it is important to have a 

simple and repeatable strategy for selecting the best 

connector solution. The process requires a thorough analysis of 

the application to ensure connectors will be compatible with 

the physical, chemical, and biological environment, and be easy 

to use as well as help prevent misconnections—whether the 

application involves connecting air lines for a blood pressure 

cuff, connecting reagent supplies to a blood analyzer, or making 

critical connections between a patient and heart-lung machine. 

The connector selection process can be broken down into the 

following decision-making steps.

Step1  Consider safety needs 
Begin by considering the safety of the patients and health care 
professionals who will be using the connectors. Connectors 
need to be easy and intuitive to use so there is no danger of 
leaks, spills, or in particular, misconnections.
	 In the past, the luer was a simple, universal design that 
provided an acceptable connection for many applications. 
However, today’s escalation in the number of tubes and 

connections in medical laboratories, 
hospital rooms, and operating 
rooms has increased the danger of 
misconnections. Regulatory and 
reporting groups such as the Food 
and Drug Administration (FDA), 
the Institute for Safe Medication 
Practices (ISMP) and The Joint 
Commission (TJC) have all reported 
patient injuries or deaths arising from 
misconnections.

Jim Brown 
Medical Business Unit Manager 

Colder Products Co. 

Critical 
steps in 

selecting
fluid connectors 

for medical 
applications

Choosing the right fluid connectors 

can improve patient safety and 

user convenience while maximizing 

sealing and flow performance.

» Connections to medical equipment 

need to be secure and convenient while 

also preventing misconnections.
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	 Due to concerns over the proliferation 
of luer connectors, a series of new small-
bore medical connector standards is 
being developed by a work group of the 
International Standards Organization (ISO) 
and the International Electrotechnical 
Commission (IEC). The ISO 80369 
series of standards will define non-
interchangeable connectors that will affect 
connector selections for a range of medical 
device applications. In the meantime, work 
with a company that understands these 
standards and has developed products to 
answer these concerns.

Step 2: Define the functional needs 
of the application 
The functional needs of a medical 
equipment application determine the 
parameters for tubing and connectors. 
The application also dictates whether the 
tubing and connectors are disposable or 
reusable and whether valves are required. 
For example, many hospitals use disposable 
blood pressure cuffs as one means of 

infection control. For the manufacturer of 
the blood pressure unit and cuffs, it means 
selecting a connector style without a valve 
that is simple, low cost, and easy to secure 
and remove. 
	 A blood analyzer is a more complex 
application. This application uses multiple 
lengths of tubing and connectors to 
supply the machine with various reagents 
or cleaning chemicals. Typically, lab 
technicians connect bottles of reagents 
to the machine through tubing with 
connectors on both ends. Connectors with 
valves are designed to eliminate spills and 
limit air from entering the system upon 
disconnect, creating a closed system and a 
cleaner, safer work environment. Finally, 
the connector and tubing materials 
selected need to be compatible with the 
reagents, solvents and cleaners used. 

Consider the following factors as part of 
your decision-making process:

Flow requirements – The inner diameter 
(ID) size of the tubing generally 
establishes the first consideration for 
the size of the connector. Pressure drops 
across connectors and valves vary greatly 
by manufacturer, and some designs exhibit 
less turbulence and resistance to flow 
than others. By comparing published 
CV factors for various connectors (often 
listed in manufacturers’ catalogs), you can 
determine the pressure drop across the 
connector and match the correct size to 
their application requirements.

Media effects – Connectors and 
O-rings should be compatible with the 
media being transferred. Start with a 

»  Fa s te n i n g  &  J o i n i n g

» The variety of connection types and designs 

enhance the safety, functionality and usability 

of medical equipment. 
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» Connectors for medical applications 

come in a variety of styles and sizes. 

Choose styles that offer the best 

performance, convenience and safety.

review of published data in chemical 
compatibility charts to understand 
what materials will work acceptably 
with the range of chemicals, media or 
reagents in the application. Remember 
to consider cleaning solutions and 
other environmental exposure. Testing 
of potential product material is always 
a good idea to evaluate the material’s 
performance in the actual application. 
Also take into consideration the effects 
of gamma ray, electron beam, ETO or 
autoclave sterilization on connector 
materials if the device will be sterilized.
 
Temperature and pressure – Consider the 
range of temperatures and pressures in the 
application and also consider the range of 
temperatures that the connectors might 
encounter in storage or shipping.

Connector quality – The level of 
manufacturing quality of a connector 
dramatically affects its performance and 
can also play a role in aesthetics. On 
molded plastic couplings, parting lines 
and mold defects (where two halves of the 
mold came together) should be minimal 
on the connector body and absent from 
the first hose barb. Imperfections on barbs 
or threads can lead to leaks. The molded 
connector’s gate (the point where the 

plastic was injected into the mold) should 
be free of jagged edges—poke-points that 
can catch or tear surgical gloves or tubing.

Fitting type – The most popular styles 
of hose connection are the single and 
multiple hose barb. Single hose barbs 
work well with softer tubing such as 
silicone rubber. However, connectors with 
multiple, sharp, well-made barbs, free 
of parting lines, provide a more secure 
connection over a range of tubing types. 

Valve options – There are many styles of 
valves, and their flow rates and pressure 
drops vary. Connectors with integral 
valves prevent spills upon disconnection 
and prevent air from entering the system. 
Connectors with integral precision flush-
face valves are considered true “dry-break” 
connectors and should be selected when 
there is a critical need to avoid any spills, 
contamination, or the introduction of air 
upon connection. 

Mounting options – In some applications, 
a connector is mounted to the back, 
side, or front panel of a machine. Metal 
may be preferred for strength and a 
higher-end appearance; however, in most 
applications, plastic provides a robust, 
cost-effective solution.

Step 3: Match materials to the 
application 
The type of media flowing through a 
connector can influence the selection of a 
connector. Following is a list of generally 
available connector and O-ring materials, 
plus guidelines for using these materials.

Plastics
	 •	ABS – Economical medical-grade 		
		  thermoplastic that withstands gamma 
		  and E-beam sterilization.
	 •	Acetal – Strong, lightweight and 
		  economical material that has good 
		  rigidity over a broad temperature range, 
		  with toughness and durability.
	 •	Polyamide (nylon) – Very resistant to 
		  wear and abrasion, with good 
		  mechanical properties at elevated 
		  temperatures.
	 •	PEEK (polyetheretherketone) – An 
		  engineered thermoplastic with high-
		  temperature, chemical and fatigue  
		  resistance.
	 •	Polycarbonate – Resistant to some  
		  chemicals, transparent and withstands 
		  sterilization for medical applications.
	 •	Polyethylene – Low-cost, chemically 
		  resistant, opaque thermoplastic. 
	 •	Polypropylene – Excellent general-
		  purpose resin that is highly resistant to 
		  attack from solvents and other chemicals.
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	 •	Polysulfone – Rigid, strong and chemically resistant, 
		  it withstands repeated sterilization and higher 
		  temperatures more than other thermoplastics.

Fluoropolymers
	 •	PVDF (polyvinylidene difluoride) – A tough engineered 
	 thermoplastic with a balance of physical and chemical 
	 properties that makes it suitable for high-performance 
	 applications.

Alloys
	 •	Aluminum – Lightweight metal with a high strength-
		  to-weight ratio that is available with a durable 
		  anodized finish.
	 •	Chrome-plated brass – Rugged and attractive, 
		  this metal is excellent for high-pressure and high-
		  temperature applications.
	 •	Die-cast zinc – Weighing about 20% less than brass, 
		  this durable and lightweight material withstands high 
		  pressure and high temperature.

O-Ring selection
	 •	Buna-N – This is the most common O-ring material 
		  due to its solvent, oil and water resistance.
	 •	EPDM (ethylene-propylene-diene-monomer rubber) – 
		  Also known as EPR, this material offers excellent 
		  chemical resistance.
	 •	FKM (fluorocarbon) – Known for its outstanding 
		  resistance to heat, oxidation, weathering and ozone.
	 •	Silicone – Has good temperature resistance. Medical-
		  grade silicones also meet FDA Class VI requirements  
		  for biocompatibility in life-science applications.

	 Although connectors are sometimes thought to be 
a minor component of medical equipment, they should 
not be relegated to an afterthought in the design process. 
Connectors need to be considered early in the process 
to fulfill aesthetic goals as well as product performance 
and patient safety objectives. Because the connector is 
usually the user’s primary interface with the device, it 
plays a key role in overall perception of the design. A 
well-designed connector makes the medical device easy 
to use and enhances the overall satisfaction with the 
device. DW

Colder Products Co.
www.colder.com/medical
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D
espite the fact that there are a number of 

communication protocols available for use in 

the manufacturing world, (Devicenet, Ethernet, 

Modbus, Ethernet/IP, and so on), none are optimized 

to work well with the Internet.  In any manufacturing 

facility, especially the shop floor, hundreds of machines 

and devices operate, needing to share data to ensure 

efficient and cost effective production of product. 

Each device tracks information on its operation. But 

transmitting that data efficiently to other devices is still a 

challenge. 
	
The IT world has solved this issue with its model for 
efficient communication.  The USB standard, for example, 
is just one available standard that allows a range of 
disparate devices to easily exchange data. 
	 At the 2006 annual meeting of The Association 
for Manufacturing Technology (AMT), presentations 
from David Edstrom of Sun Microsystems and Dr. 
David Patterson, Professor of Computer Science at the 

The MTConnect communication 

protocol is one way to deliver shop floor 

data to the software applications used 

to run a business. Initially, this protocol 

establishes connectivity among machine 

devices. When fully implemented though, it 

will interconnect any equipment or device 

on the shop floor.

Tips on working with the MTConnect industrial network
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Acceleration; rate of change of velocity

Accumulated time; the measurement of accumulated time 
associated with a component

Clock time; reading of a timing device at a specific point in time. 
Clock time must be reported in W3C ISO 8601 format.

Displacement; the change in position of an object
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Protocol through HTTP and XML languages. 
	 MTConnect compliant devices 
process information locally and then 
deliver it to any application, such as 
ERP, MES, and production management 
systems, spreadsheets, and other business 
management software. In addition, this 
protocol makes it easy for OEMs and users 
to add new data types that can be exchanged 
between machines and applications.

MTConnect basics
The MTConnect protocol is divided into 
three sections; one for information on the 
protocol itself and how to use XML, one for 
specifying the equipment, components, and 
data that will work with this protocol, and 

University of California, Berkeley described 
the need for an open communication 
standard that would allow manufacturing 
equipment to connect to the Internet and use 
it as a means of data exchange. The question 
asked was, how could manufacturing 
replicate the IT model of interconnectability?  
By 2008, joint efforts among academia and 
industry machine developers resulted in 
the MTConnect protocol, an open, royalty-
free communication standard that uses 
Internet communications technology to link 
machines and systems together. The protocol 
is based on HTTP and XML. 

Eliminate the communication 
“Tower of Babel”
According to AMT calculations, there 
are more than 1.2 million machine tools 
installed in the U.S, most of which have 
limited communication capability. Through 
MTConnect, this equipment could transmit 
such shop floor data as alerts, equipment 
availability, equipment usage, equipment 
effectiveness, energy use, security 
information, and other data for quality 
and statistical process control to various 
business optimization software to improve 

operations, track production, and analyze 
plant operations. 
	 The goal of MTConnect is to enable 
a range of devices to speak in the same 
language. It differs from other manufacturing 
communication protocols in that it lets you 
develop a dictionary for manufacturing data, 
and it is a read-only protocol. MTConnect is 
set up to only extract data from devices, not 
write data to them. 
	 The dictionary enables machine 
developers and users to label and categorize 
data through common definitions, names, 
units, values, and context. Thus, data need 
only be defined once, rather than anew for 
each application. Then, the data can be 
transmitted over networks using the Internet 
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Here is a sample of data items defined in the MTConnect data dictionary.Table 1: 

The goal of 
MTConnect is 

to enable a range 
of shop floor 

devices, not just 
machine tools, to 

communicate. 
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MTConnect Translation Dependent 
Devices—are devices that require a 
component known as a Translation Unit to 
convert data from the device into a format 
compatible with this protocol. (Sometimes, 
the Adapter performs these needed 
functions.) 
	 The Translation Unit is usually software 
and/or hardware. It can be installed within 
a machine controller, such as a PC, and 
can be placed in the machine or located 
external to it. The Translation Unit can 
isolate an application from any proprietary 
requirements of the devices; but it will need 
to know where data are stored within the 
controller.  

MTConnect Data Connection 
Dependent Devices—are devices that 
do not normally publish or send data to 
other devices, or the amount of data they 
have is limited. Thus, a separate connection 
unit is needed to collect the data. For these 
circumstances, the Connection unit can 
function as a Translation Unit. 

Once you’ve established what MTConnect 
connection equipment or software you need, 
the next steps are: 

1 Clearly define your problem. Are you 
looking to improve production capacity? 
Is there an issue with excessive or 
unpredictable downtime? If you could see 
information more clearly, how would that 
benefit your bottom line? 

Availability; Represents the ability of a component to communicate. This 
information must be provided for a Device and may be provided for any other 
component. Available or Unavailable 

Controller_Mode; The current mode of the Controller. Automatic, Manual, 
Manual_Data_Input, or Semi_Automatic 

Execution; The execution status of the Controller. Ready, Active, Interrupted, Feed_
Hold or Stopped 

Pallet_ID; The identifier for the pallet currently in use for a given Path

a section that specifies how the data will be 
organized from each connected device. A 
fourth section may be added later that will 
support mobile devices. 

You implement MTConnect through these 
components:

The Device—a machine tool or other piece 
of equipment or data source. 

An Adapter—an optional piece of software 
or hardware that translates data from its 
source to the data definition used in the 
MTConnect dictionary. Devices already 
compliant with MTConnect do not need this 
component.  

An Agent—software that collects, arranges, 
and stores the data gathered from a device or 
the adapter. 

A Network—the physical wiring between 
two or more shop floor devices. Usually, 
this is an Ethernet network; MTConnect 
is network neutral so it is compatible with 
other protocols, such as EtherCAT and 
Modbus. It can even be used with wireless 
technologies. 

The Application—is the device or software 
requesting data from a machine, controller, 
or other shop floor device. A software 

function known as the Client initiates the 
request for data, and then translates them into 
a format compatible with the application.  

	 Even though MTConnect works with 
HTTP formats, it is important to use other 
network security methods, such as a firewall or 
whatever else you or your customer uses. 
	 The software for the Adapter and Agent 
functions can be located anywhere in the 
network architecture.  Often, they are placed 
near the machine or device, but they do not 
need to be placed near each other.  They can 
affect the amount of data flowing to different 
parts of your network.  

Tips on connecting devices to an 
MTConnect network 
The first step is to determine which existing 
devices can connect to this protocol. Some 
will have the communication capability 
built in; others will need it added. Machines 
are defined as either MTConnect Native, 
MTConnect Translation Dependant, or 
MTConnect Data Connection Dependant. 

MTConnect Native Devices—are 
machines with the data dictionary and 
protocol functions. No other devices or 
MTConnect components are needed for 
communication. Data collection can begin 
immediately through a MTConnect compliant 
software application once you have an 
IP address for the machine or shop floor 
component. 

Table 2: Here is a sample of event items defined in the MTConnect data dictionary.
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2 Determine how you will measure success. 
Will a successful MTConnect implementation 
be evaluated by improvements in production 
capacity; by what percentage, for example? 
What measurements and parameters will 
be used to evaluate the benefit of using this 
protocol? 
 
3 Determine the equipment that will need 
to be connected. What controls, sensors, 
measurement devices, and so on will need 
to be involved? It is important to know the 
details of all controllers involved. 

4 Define the limitations or constraints you 
may encounter, such as budget, accessibility, 
security issues, must-have functions, legacy 
network systems, and so on? 

5 Determine who will be in charge of the 
implementation process. Also assess which 
departments will benefit from more and 
better data. Who or what could restrain or 
even derail the project?

Table 3: Here is a sample of the third type of data, Condition, which communicates information 
on a device’s health and ability to function.

Actuator; An actuator related condition

Amperage; A high or low condition for the electrical current

Angular-acceleration; Rate of change of angular velocity

Frequency; The number of occurrences of a repeating event per unit time

6 Define the resources you will need to 
implement the project. What equipment 
will be sending data, what software will be 
needed, and what legacy network systems 
will you be working with? 

	 The MTConnect group also offers third 
party resources that can help with any parts 
of this process or with the installation.  The 
website has a directory of these resources.  
	 Currently this protocol supports a 
variety of controllers, linear and rotary axes, 
various tooling, actuators, sensors, and 
hydraulic, pneumatic, and electric machine 
tool components. DW

MTConnect 
www.mtconnect.org
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Randy Frank           Contributing Editor

sensing in 
tight spaces

S e n s o r s  | | | |

It’s a small 
world:

M
any of the newest sensing technologies 
are based on microelectromechanical 
systems (MEMS) technology and have an 
unpackaged footprint of a few millimeters 
or less. However, it takes more than a small 

sensing element to have a sensor that works in tight spaces. 
The sensor must satisfy other system requirements. Sensors 
designed using MEMS technology readily demonstrate both 
size and systems aspects.  
	 Designed for smart phones and other portable 
electronic products, InvenSense MPU-9150 is the world’s 
first 9-axis MotionTracking device. It uses a System in 
Package (SiP) design that combines two chips within a 4 × 4 
× 1-mm land grid array (LGA) surface mount package. The 
MEMS-based MPU-6050 contains a 3-axis gyroscope, 3-axis 
accelerometer, and an onboard Digital Motion Processor 
(DMP) capable of processing the company’s complex 9-axis 

MotionFusion algorithms. The second chip, the 
AK8975, is a 3-axis digital compass that uses the 
Hall Effect to detect magnetic fields. Even with 
three integrated 3-axis sensors, the processor and 
software are required to provide the motion tracking 
capability.
	 However, other sensing technologies are being 
pushed into smaller and smaller form factors and 
for far more applications than smart phones. In fact, 
the sensing requirement and the target applications 
establish the sensors technology and form factor. A 
pressure sensor, magnetic encoder, optical encoder, 
torque sensor, linear position sensor and 2D code 
reader provide examples of other shrinking sensors 
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Incredible shrinking sensors satisfy system requirements.

With a size 50% to 80% less than the competition, SR-750 
Series from Keyance has several integrated features.
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and the added value they provide target 
products.

The package defines small 	
No matter how small the sensing 
element, the end package obviously 
determines the final footprint and 
application volume requirement. 
The term subminiature is a common 
description for pressure sensors in a 
smaller than usual package. Honeywell’s 
recently introduced Model S Series 
subminiature pressure transducers 
provide an excellent example.
	 The sensing technology in the Model 
S Series is four active bonded strain 
gauges in a Wheatstone-bridge design. 
Additional packaging details include a 
flush diaphragm manufactured from 17-4 
PH Stainless Steel. 
“This is one of the smallest of Honeywell’s 
line of pressure sensors,” said Brian Duffy, 
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application engineering manager for 
Honeywell Sensing & Control.  “Most are 
larger.”
	 The Model S series has two packaging 
options: the BP357 and BP358. With a 
17.53-mm length and 12.7-mm diameter, 
the BP357 is the smaller of the two 
packages; for the BP358 it’s 19.05 × 14.22-
mm diameter.
	 “The Model S Series of subminiature 
pressure transducers fit into tight spaces 
with little clearance, and can accurately 
measure pressure ranges from 100 psi 
to 15000 psi,” said Duffy. “Because of 
its design, it allows you to get very close 
to the media that you are measuring; 
hydraulic fluid, for example.”
	 Two different techniques are used 
to handle the signal conditioning. 
Temperature compensation is performed 
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The RoLin magnet encoder allows radial, axial and linear readings.

with temperature-sensitive components 
located inside the sensor. A small circuit 
board in the lead wire (approximately 1 × 
0.087 in. thick) addresses the zero balance. 
This balance board does not have to be in the 
same temperature as the transducers.
	 Based on the smaller size, potential 
applications for these sensors include: 
down-hole tools for oil and gas applications 
with temperature extremes of –54°C up to 
150°C that can be configured as a gauge type 
or differential sensor, as well as automotive 
testing applications such as transmission test 
stands, pressure brake testing, and hydraulic 
sensor testing.

Redefining the sensor
As a component-level contactless magnetic 
encoder, the RLS RoLin redefines what a 

system designer can do for position feedback 
measurements. With a footprint of 12 × 
5-mm for the version that direct solder 
attaches to a printed circuit board (PCB), 
RoLin is a position sensor designed for very 
small devices or motion systems and is 
available packaged, or unpackaged for low 
cost linear or rotary precision feedback.
	 “RoLin’s small size and price allows 
linear, rotary or partial arc position feedback 
at the point of interest eliminating issues 
associated with long-chain mechanisms,” said 
Howard Salt, Business Manager, Encoder 
Systems and Group RLS Marketing Manager.
Designed as a low cost alternative to small 
but expensive optical encoders, the system 
consists of a readhead and magnetic scale or 
ring with electronics inside the readhead.  
Radial or axial reading of the ring is possible.
	 “RoLin has been aimed squarely at 
the emerging low cost, small size, linear 
angle and rotary motion markets which are 

Eliminate
lubrication.
Increase
life.

®

More than 7,000 sizes available.  No minimum
order. No surcharges. Lubrication-free. 
Maintenance-free.Most materials available in
sleeve and flange designs, in inch and metric
sizes.

iglide® plastic bearings can replace bronze,
metal-backed and custom injection-molded
bearings in almost any application. Low-wear,
economical, dry-running, and best of all
predictable. There are over 30 various iglide®

materials to choose from depending on your
unique application requirements.

Call for your free catalog or sample available
from stock today!

igus.com/iglide
PO Box 14349                       sales@igus.com
East Providence, RI 02914       800-521-2747

Plastics for longer life®

®
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becoming much more prevalent in robotic, 
AUV, drone, electric motor, manipulator, 
medical, instrumentation and optical control 
markets,” said Salt.
	 With partner company Renishaw, RLS 
offers more than an encoder in a standard 
form factor. A large part of the duo’s small 
sensor business is custom manufactured 
to specifically suit OEM’s size, resolution, 
communications and price targets. “RoLin 
is not the smallest linear sensor we 
manufacture, it is the smallest sensor we offer 
as a standard product,” said Salt.

Integrating encoders in linear motors
A postage-stamp size (26 × 12.5 × 16.5-mm) 
scanning unit from HEIDENHAIN addresses 
the encoding requirements of linear motor 
applications.
	 “For certain motion systems, excess 
weight is a parameter to avoid, especially 
for those motion systems that can position 

to less than 1 µm,” said Kevin Kaufenberg, 
Product Manager at HEIDENHAIN Corp. 
“By reducing the size of the scanning unit 
and glass, the weight of the LIF 400 series 
linear encoder has been decreased, ensuring 
compatibility to these fine resolution motion 
systems.”
	 The miniature incremental exposed 
linear encoders also target motion systems 
that are decreasing in size to accommodate 
even smaller footprint machines. “The LIF 
400 series is roughly 1⁄3 the size of a standard 
20-µm resolution encoder,” noted Kaufenberg. 
“So, it perfectly fits to linear motors and 
motion systems using air bearings.”

Sense torque in a small space 
A smart miniature screwdriver (TAT200) 
from FUTEK enables precise torque 
measurements in limited space. While 
customers may have had some input to the 
sensor’s design, engineering and production 
teams provided an active role in defining 
product requirements as well. They use the 
TAT200 within several of the company’s own 
sensor assemblies.
	 “The Miniature Torque Screwdriver is 
an auditing/assembly tool used to ensure that 
the torque applied is always proportional 
and never excessive upon a fixture/screw/
bolt,” said Ehsan Mokhberi from the FUTEK 
Applications Team. “This Reaction Torque 
Sensor measures 50 in.-oz and 100 in.-oz 
capacities; the entire sensor only weighs in at 
3 oz.”
	 Using the TAT200 with FUTEK’s USB 
Solutions and SENSIT Software creates a 
laboratory tool for data logging and displaying 

At 17.53-mm length and 12.7-mm diameter, the Model S series 
is one of the smallest of Honeywell’s line of pressure sensors.
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the graphing measurements on the operator’s computer screen. 
Alternatively, the sensor can be used with the company’s 
IHH500 Handheld Digital Display as an industrial tool for 
production and quality control measurements. 

Linear position sensing with membrane potentiometers 
Novotechnik engineers addressed the need for linear position 
sensing in a narrow space with LFP Series membrane 
potentiometers.
	 “We saw a general need for a very low profile sensor on the 
scale of an open sensor element but protected from fluid and 
dust so it could be applied ‘as is’ in some applications,” said Ivan 
Masik, President of Novotechnik U.S. “The first application uses 
the sensor as part of a linear electrical actuator and measures 
the vertical position of a surgical table.”
	 The design uses a screw-style pin attached to the 
application that runs across the membrane. Pressure applied 
through the pin connects the sensing track to a conductive ink 
track printed on a substrate. Movement across the membrane 
changes the resistance. This approach leads to a narrow design 
and opens up new application possibilities.
	 Masik said, “Other applications that this thin profile sensor 

The TAT200 Miniature Torque Screwdriver 
fits in small spaces and works with other 
FUTEK products.
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would be a great match for include power 
windows and seats in vehicles. The LFP 
Series is well suited for applications where 
linear movement of an actuator already 
exists, therefore a shaft mechanism to drive 
the potentiometer is not needed. A simple 
electrical connection is provided by a three-
pin connector.”

Compact may be small enough
Depending on the amount of added 
functionality that is squeezed into the 
package, compact may be small enough for 
some applications. Keyence engineers have 
determined that this is important for greater 
applications of bar code readers. The SR-
750 Series of Auto ID products reflects this 
design philosophy. With new and advanced 
decoding algorithms, the company claims 
best in class reading capability.
	 “The SR-750 Series has the power to 
stably read the most difficult direct part 
marks despite its compact body,” said Eric 
Krupiczewicz, Sr. Technical Marketing 
Specialist at Keyence. “The small size allows 
installation close to machinery such as 
automated drills or welding irons [and yet] 
read codes without adding an index point or 
process step.”  
	 Integrated lighting, lensing, processing, 
and communication are all achieved inside 
the unit’s footprint. Built-in communications 
include EtherNet/IP, TCP/IP, PROFINET, 
FTP, RS-232c and Power over Ethernet as 
well as data editing functionality. The trick 
is the added capability does not increase the 
reader’s size.
	 “The SR-750’s volume is 50% to 80% 
less than competitors’ similar 2D code 
readers,” explained Krupiczewicz.

For sensors, smaller is better
Whether the size reduction results in a 
sensor that is the industry’s smallest, one 
that is smaller than the competition or 
one that is smaller than other products 
within the same company, a reduced form 
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HEIDENHAIN’s LIF 400 series 

is roughly 1⁄3 the size of a standard 
20-µm resolution encoder.
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factor opens the path toward increased 
applications. Additional features and 
improved performance increase the 
likelihood of being designed into those 
applications. DW

FUTEK 

www.futek.com 

HEIDENHAIN Corp.	

www.heidenhain.us

Honeywell Sensing & Control

www.honeywell.com

Keyence 

www.keyence.com/usa

Novotechnik 

www.novotechnik.com

RLS, a Renishaw associate company

www.rls.si
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A pin’s location provides the 
indication of resistance for the linear 
potentiometer measurement in 
Novotechnik’s LFP Series.
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and reliable operation—day 

after day, year after year—in

the toughest environments. 

Learn more about how we 

can help with your extreme 

applications.
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Computer numerical controllers

The M70V Series, part of the new M7V Series CNC platform, offers increased 

processing speed (up to 33.7K blocks per minute) for faster cycle times and 

greater production output. In addition to rapid processing speed, features include: 

increased PLC capacity to a maximum 128,000 steps, increased part program 

memory up to 2 MB, the option of a vertical or horizontal operator station and a 

vertical keyboard. The M7V Series CNC platform also includes two other multi-axis 

models.

Mitsubishi Electric Automation, Inc 
www.meau.com

Integrated production control system 

The CENTUM VP R5.03 is an enhanced version of the company’s flagship production 

control system platform. New features include: wide area communication (WAC) 

router for control through public communications networks; enhanced batch 

functions based on ISA-88; and enhanced functions that allow greater flexibility 

when accommodating changes in production procedures. The number of operating 

procedures has been increased and the recipe procedure has additional levels 

of granularity, simplifying the process of making recipe changes. It supports the 

IEC 61850 communication protocol. This latest version can integrate data from 

intelligent electric devices such as protective relays, switchgear, motor controls 

and power distribution equipment and can be used to monitor the operations at 

process plants whose electrical facilities have been designed based on the IEC 61850 

standard.

Yokogawa Corporation of America
www.yokogawa.com/us

For further information about products on these pages visit 
the Design World website @ www.designworldonline.com
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For more information visit 
www.hiwin.com 
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Feature packed controllers 

FT1A SmartAXIS family of controllers handles 

applications with limited I/O. Five models include the 

FT1A Touch, a 3.8-in. HMI with 12 I/O PLC (HMI + PLC), 

as well as 12, 24, 40, and 48 I/O PLCs. The 3.8-in. Touch 

is available in 65K TFT color or Monochrome with a 

super bright screen up to 700 cd/m2. It is an all-in-one 

touchscreen interface and logic controller.

	 An embedded RS232C/RS422/RS485 interface 

terminal communicates with other serial devices or 

Modbus RTU communications; USB Type A port for 

maintenance communication; and USB mini Type B port 

for data logging and recipe data. Offered with 12 I/O (8 

inputs, 4 outputs), 10 A relay outputs and built-in 2pt 

Analog inputs, the built-in RJ45 Ethernet port also allows 

users to remotely connect to the unit. 

	 They are available with 12 (8 inputs, 4 outputs), 24 

(16 inputs, 8 outputs), 40 (24 inputs, 16 outputs), and 48 I/O (30 

inputs, 18 outputs) with and without embedded LCD/keypad. Each 

CPU is equipped with 2 to 8 point 0-10 Vdc analog inputs, a real 

time clock, 10 A relay contacts, remote I/O, 4 to 6 high-speed 

counters up to 100 KHz, and a USB mini B programming port. 

Idec
www.us.idec.com

Quality Encoders That Just Work, 
Delivered On Time...
...It’s That Simple.

www.encoder.com
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Multilayer chip bead inductors

Multilayer chip bead inductors are ferrite chip beads that address 

the high frequency noise generated in the power supply and signal 

circuits of small mobile devices. The BKP1005EM221 product (with an 

impedance of 220 W) improves on the rated current of the company’s 

conventional product BKP1005HM221 (with an equivalent value) by 

roughly 11%, from 900 to 1000 mA. The dc resistance has successfully 

been reduced by about 17%, from 0.180 to 0.150 W. 

Taiyo Yuden
www.t-yuden.com

For further information about products on these pages visit 
the Design World website @ www.designworldonline.com

WE Series Linear Guideway
Wide Series Ball Type.

MGN / MGW Series Linear Guideway
Stainless Steel Miniature Linear Guideway

Size 5 Now Available.

HG / EG / RG Series Linear Guideways
Ball and Roller Type.

PG Series Linear Guideway
Integrated Magnetic Encoder.
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Compressor for air vending application

Series 2665 WOB-L Piston Compressors stand up to the rigors of use in air vending 

or tire inflation systems. The 115/60/1 models are rated at 3.68 cfm (104.2 lpm) 

open flow, 100 psi (7.0 bar) maximum continuous pressure, 120 psi (8.3 bar) 

maximum intermittent pressure and 100 psi (7.0 bar) maximum pressure restart. The 

220-240/50/1 models are rated at 3.23 cfm (91.5 lpm) open flow, 100 psi (7.0 bar) 

maximum continuous pressure, 120 psi (8.3 bar) maximum intermittent pressure 

and 100 psi (7.0 bar) maximum pressure restart. It is supplied with an ASME safety 

valve, 1⁄4-18 NPT street elbow and intake filter assembly. Stainless steel wire fan 

guards are an available option for those systems requiring enhanced safety features.

Thomas Division
www.Gd-thomas.com
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Modular single board computer 

VM601 family of scalable, modular, single board computers includes the VM601P1 

modular dual slot 6U VME64 SBC which features the QoriQ P1022 processor. Other 

family members will offer a choice of VIA Nano or Intel Core i7 processors. They 

enable users to choose the right combination of processor performance, power 

dissipation and cost.  

GE
www.ge.com
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KA Type Linear Actuator  / SAR
Ballscrew or belt driven,  exible design.

KK Type Linear Actuator / SAR
Ballscrew driven, high accuracy and reliability.

KS Type Linear Actuator / SAR
Ballscrew driven for clean room applications.

Hiwin D1 and D2 Servo Drives for 
Servo Motors, Torque Motors and Linear Stages.

AC Servo Motors.

LM Linear Actuator / SAR
Linear motor driven high acceleration 

and accuracy, unlimited travel.

Lever actuated splices

UL Listed, touch-proof LEVER-NUTS carry ratings up 

to 600 V, 20 A maximum current capacity and 105°C 

insulating material temperature. Compact Spring Pressure 

ensures maintenance-free, vibration-resistant connections. 

Every model, from 2–5 conductors, accommodates solid 

and stranded conductors AWG 12–28 (one conductor/

pole) in one unit.

Wago
www.wago.us
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  For more information, please contact fi ltersystemsmanager@schroederindustries.com
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Schroeder’s state-of-the-art Asset Management Filtration Station (AMFS) pays 
off in real dollars with less down time, lower maintenance costs, and 
the data driven ability to extend hydraulic oil drains while fi ghting contamination 
based warranty claim denials. Typical ROI for a fl eet of 100 Vehicles is less 
than 6 months.

AMFS

Touch Screen Computer

Reliability and maintenance team managers with fl uid care responsibility can now condition, measure, track 
fl uid maintenance and quality, in one step. No lost records. No questions related to accomplished PM tasks. 
No wasted time addressing potential fl uid quality issues. With the AMFS, maintenance records, data logging 
and data analysis are now guaranteed by the motor controlling start function. All data is presented by the 
measured asset and better yet once a test is started you can walk away. The unit will automatically shut down 
when the fl uid cleanliness targets are met.
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Overhung load adapters for 
outdoor applications

Designed for either face or foot mounting, standard Overhung 

Load Adaptors are available in more than 50 models with input 

bore sizes that range from 5⁄8 in. to 31⁄2 in. These adaptors are 

ruggedly built with shafts precision machined from high quality 

130,000 psi stress-proof steel and include custom inverted 

bearing designs and multiple lubrication ports that increase load 

capacity, bearing life and smooth system performance. SAE 

mounts available include A, B, C, D, E and F mounts with 2- or 

4-bolt mounting flanges. Overhung Load Adaptors are available 

with many shaft variations including splined, threaded, tapered 

and extended output shafts.

Zero-Max Inc. 
www.zero-max.com

Siedle Group

Novotechnik U.S., Inc.
Telephone: 508-485-2244
Email: info@novotechnik.com

Wear-Free Linear
Position Sensor That’s 
A Snap To Design In

For complete specifications, features and applications
visit www.novotechnik.com/tp1

Key TP1 Series specs include:
• Resolution to 1 µm
• Accuracy of 10 µm for digital outputs
• 50 to 4,500 mm stroke lengths
• Sealed to IP 68
• Conforms to industry standard dimensions

Novotechnik’s TP1 Series 
of magnetostrictive position 
sensors provide unlimited 
mechanical life, high accuracy 
and are easy to design into your 
application. Output interfaces include 
analog with programmable end-points, 
start/stop, SSI, and quadrature.

Call to talk to 
an engineer about 

your application today.
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Toggle and stem valves 

HV-HTV valves are compact and feature #10-32 inlet and 

outlet ports. They are available as toggle or stem actuated, in 

addition to offering cartridge styles. They are rated for flows 

to 15 scfm @ 100 psig.

	 The HV-3 Series is a fully-ported 3-way valve. It can be 

used as a selector valve for choosing between two separate 

pressures or fluids going to a single output.  Being fully 

ported, the inverse will work as well, when using the valve as 

a diverter, sending a fluid to two separate outputs.  Also, the 

valve may be used as a Normally-Closed or Normally-Open 

3-way valve. The HV-4 series is a 4-way valve that vents its 

exhaust ports to atmosphere and is ideal for powering simple 

cylinder applications.  

Clippard Instrument Laboratory, Inc.
www.clippard.com
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Protection for line-to-ground currents 

The F200 Ground Fault Equipment Protector (GFEP) protects equipment 

against damaging line-to-ground currents by disconnecting all ungrounded 

conductors of the faulted circuit. The unit immediately detects ground faults 

by continuously measuring the current balance between live conductors 

and the neutral using a toroidal current transformer. It trips when the system 

leaks a significant current to ground, immediately preventing the potential 

short circuit before such damage can occur.

	 The product line consists of the 2-pole F202 for single phase networks, 

and the 4-pole F204 for split phases, Delta and Wye networks. All variations 

are compliant to the UL 1053 standard for ground fault sensing and relaying 

equipment, and in accordance with the National Electrical Code, ANSI/NFPA 

70 for use in ordinary locations. 

ABB
www.abb.com

www.tormach.com

TORMACH DESIGN PROFILE

Tormach
PCNC 1100
Enabling Your Ideas

Tormach PCNC mills help make your designs a reality.  Whether you’re a engineer, maker, 
fabber, innovator, or builder, a Tormach PCNC will enable your ideas with real CNC capability 
and precision.  Don’t let your tools hold back your innovati on – visit www.tormach.com today.

The robot is 
controlled 
over a WiFi 
connecti on by 
smart phone, 
tablet, or web 
browser.

 Tormach PCNC 1100 Series 3

$8480 
(plus shipping)

starting at:

Laptop 
Telepresence 

Robots

Launching the OCULUS Surveillance and Telepresence 
Robot with a fully-funded Kickstarter campaign, Colin 
Adamson’s open hardware project recently earned 
his company, Xaxxon Technologies, a spot in 
Entrepreneur Magazine’s top 100 Brilliant 
Companies of 2012. He uses his Tormach PCNC 
1100 to prototype aluminum components for the 
OCULUS Laptop Conversion Kit; a motorized frame and 
soft ware combinati on that converts a small laptop into a 
teleroboti c remotely operated vehicle. Colin says of his 

PCNC, “I use the PCNC 1100 for prett y much all of the prototyping.  The laptops are 
laser cut in producti on by one of the other guys, but I cut the plasti c parts on the mill.  
I also cut a few litt le producti on parts like the aluminum axles and acrylic mirror.”

Shown here with 
optional stand., LCD, 

keybord arm, tool 
rack, and keyboard.

Scan this code 
with your 
Smartphone to 
check out other 
cool Tormach 
customer 
Success Stories!
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Temperature controllers

Concert series temperature controllers offer an economical way to 

increase application flexibility and capacity of material melters. The 

controllers allow individual temperature control of up to six heating 

zones for each melter, enabling a single melter to serve multiple 

individual applications at the same time. The controllers use the 

Optix touch screen interface for easy set-up and operation as well as 

system status-at-a-glance. Upper and lower temperature limits can be 

established for each individual channel. And, the temperature standby 

mode reduces adhesive char and degradation.

Nordson Corporation
www.nordson.com

888.794.8687 • www.fixtureworks.net

QUICK RELEASE BALL-LOCK PINS... AND MORE.

Fixtureworks is your source for quick release pins and accessories 
in inch and metric sizes from Fairlane® Products. The pins have a wide 
range of uses in fastening, locating and alignment applications and come 
in a variety of diameters and lengths. Available in stainless or alloy steel 
with T, L, ring, button and nautical handles. Also available are wire lanyard 
assemblies. Fixtureworks is your source for a wide variety of clamps, 
fi xturing accessories and machine tool components.

FXW-062 3.875x4.75.indd   1 7/23/13   12:37 PM
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Motor delivers low temperature operation

The 22ECS brushless motor delivers efficiency in high-speed applications; 

it runs up to 30% cooler than similar motors, at speeds greater than 50,000 

rpm. The motor is constructed with a high efficiency magnetic circuit that 

reduces both iron and recirculation losses. The motor coil also achieves 

higher available torque and mechanical power than similar high-speed 

motors in the market, up to 160 W or 45 mNm of continuous torque. As a 

result, this brushless, slotless motor stays cooler and offers greater power 

density than equivalent models at a given operating point. Due to its high 

power, efficiency and low rotor inertia, the motor can change speeds and 

accelerate rapidly. 

Portescap
www.portescap.com

just the right 
chemistry

Epoxy Resists Acids, 
Chlorinated Solvents 

and Alcohols

Two Component System EP41S-1HT
• Low viscosity 
• Cures at room temperature 
• Bonding, sealing, potting compound 
• Electrically insulative

154 Hobart Street, Hackensack, NJ 07601 USA
+1.201.343.8983 • main@masterbond.com

www.masterbond.com

YOUR 
SUCCESS 
IS OUR 
BUSINESS

Complete design and manufacturing 
capabilities under one roof.

to your power transmission 
or motion control project.
Call today - You can’t afford to wait.

2101 Jericho Turnpike • New Hyde Park, NY 11040
T. 800.819.8900 • F. 516.326.8827 • sdp-sisupport@sdp-si.com • www.sdp-si.com

• 50 Years of Experience
• Dependable Quality and Service
• 4 Manufacturing Plants Totaling
   147,000 Square Feet

to your power transmission to your power transmission 
Let SDP/SI provide the missing piece

SDP: ISO 9001 Registered • SI: ISO 9001 & AS9100 Registered

YourSuccess_DW.indd   1 11/14/12   9:15 AM
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Spray nozzles 
for pressure fed 
applications 

External mix spray nozzles atomize fluids 

in a range of spray patterns for a variety 

of uses. These nozzles can handle a high 

volume of liquid. They can be used on 

liquids with a viscosity up to 800 cp. They 

are available in a round or flat pattern, 

and combine liquid and compressed air 

to create a coating of liquid that can be 

easily adjusted to meet the needs of your 

application. 

	 With them, you can coat, cool, treat 

and paint a variety of products. Used 

with water, atomizing nozzles are an 

efficient way to evenly cool hot items 

in your automated process. Because 

they are external mix, airflow and liquid 

flow can be controlled independently. 

The stainless steel construction of these 

nozzles is durable and resist corrosion. 

EXAIR Corporation
www.exair.com

P.O. Box 9070 • Fort Wayne, IN 46899 USA
phdinc.com/dw913
1-800-624-8511

More Choices &  
Better Value. 

Cost-Effective Solutions When You Need Them.

• 2 body styles (long or short) in 5 sizes each 
• Up to 28" [700 mm] of standard travel
• Linear ball or composite bushings for higher loads
• Oversized guide shafts for maximum rigidity 

& minimum defl ection
• Travel adjustments & stops for optimum control
• Built-in speed controls, adjustable cushions, 

& shock pads for longer life & improved performance
• Several switch options 

Series SD 
Short Body

• Built-in speed controls, adjustable cushions, 

• Several switch options 

superior delivery

Versatile Pneumatic Thruster Slides with Over 45 Options!

Series SE 
Long Body
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Plug connector 
housing

The new heavy-duty housings come 

in B6, B10, B16 and B24 sizes and will 

replace the original aluminum die-cast 

HEAVYCON sleeve housings. The cable 

entry on the new housings is available 

with a metric thread (no collar) or with a 

Pg thread (with collar). The connectors 

have an IP65 rating, protecting the 

electrical connections from damage 

due to ingress of dirt, water and other 

contaminants. The redesigned shape of 

the housing provides a rounded surface 

for easier gripping while plugging and 

unplugging the connector.

Phoenix Contact
www.phoenixcontact.com

PEM® Brand Fasteners
Strong attachments in thin sheets.

PEM® brand fasteners keep loose parts to a minimum since the fastener becomes 
permanently attached to the host (panel) material. These fasteners offer a wide 
selection of product types, styles, sizes and mounting types to meet most  
application requirements. 

Value added design:
• Locking threads
• Right angle threads
• Floating threads
• Unthreaded
• Snap attachment
• Flush mounted
• Blind threads
• Concealed heads
• Cable mount
• Captive screws

For more information go to www.pemnet.com 

Install into:
• Steel
• Stainless Steel
• Aluminum
• PC Boards 

Mounting styles:
• Self-clinching
• Broaching
• Surface mount
• Flare
• Weld

404
©2013

Into a punched hole, 
simply press  
fastener into place.
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Communication, 
control cables 
for stationary 
applications 

C 304 and D 304 Series communication 

and control cables are intended for 

stationary wiring applications with 

minimal or no exposure to oil and 

flex cycles. These 300-V designs 

cost approximately 30% less than 

premium signal and control cables. 

They feature UL CSA CMG and AWM 

approvals. UL CMG allows routing of 

the cable from the machine through 

the industrial infrastructure directly 

to the control panel. They offer high 

flame resistance (FT4). Shielded versions 

are available for EMI-sensitive signal, 

audio, instrumentation and broadcast 

applications.

Lapp USA, Inc.
lappusa.lappgroup.com
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32-mm planetary gearhead for 
high radial loads
Single-stage gearheads with heavy duty 

radial bearings suit such applications as 

toothed belt drives, applications that place 

enormous stress on the output stage due 

to the radial forces at work. The design 

of the GP 32 AR and GP 32 CR gearheads 

takes these forces into account. Both 

bearings of the output stage have been 

positioned as far apart as possible. As a 

result, radial forces of up to 140 N can 

be compensated. The planetary carrier 

has been reinforced and given separate 

bearings. The axles of the planet gears 

are securely fixed in both halves of the 

planetary carrier. To achieve the maximum 

torque and life span, customers can select 

these axles in ceramic. The short-term 

permissible torque reaches up to 1.25 Nm. 

The gearheads are available with output 

shafts in 6 and 8 mm diameter. 

Maxon Precision Motors
www.maxonmotorusa.com

THE COUPLING.RW-AMERICA.COM

THE PROTECTOR
FOR THE SAFETY OF YOUR DRIVE LINE:  
OUR PRELOADED BALL-DETENT SAFETY COUPLINGS.

RW_DesignWorld_HalfIsland_round2.indd   1 4/18/13   8:09 PM
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C-FLEX BEARING

C-FLEX LATTICE COUPLING
Our patented couplings 
provide superior 
performance at the lowest 
cost.

• Up to 7 degrees of angular
   misalignment
• Up to .025” of radial 
   misalignment
• Up to .050” of axial   
   misalignment
• High torsional stiffness• High torsional stiffness
• Up to 10,000 RPM
• Up to 300 in-lb torque
• Low weight to size ratio

C-FLEX PIVOT BEARINGS

• Frictionless, self centering, 
   repeatable
• No lubrication required
• Infinite cycle life within
   rated values
• A cylindrical, limited 
  rotation bearing up to  rotation bearing up to
  +/-30 degrees
• Standard units from 
   stock or special   
   designs/materials

A flexure bearing providing 
precise rotation with low 
hysteresis and no frictional 
losses.

Integrate legacy networks easily

Two series of EtherNet/IP and PROFINET-enabled managed 

Ethernet switches are pre-configured for plug-and-play 

simplicity.  The EDS-405A/408A-EIP and EDS-405A/408A-

PN switches deliver a cost-effective way of integrating 

legacy networks, eliminating the need for additional 

configurations and modifications, and reducing deployment 

time.

	 Ready-to-use Turbo Ring and Turbo Chain network 

redundancy technologies ensure that if a connection failure 

occurs, the switches will enable fast network recovery under 

20 ms (with 250 switch loads). Booting time is less than 10 s.

	 With EtherNet/IP embedded, the switches are visible 

with custom faceplates in FactoryTalk View industrial 

management software. AOIs and EDS Files are available for 

all Moxa switch models to ensure a truly integrated switch 

installation.

	 With embedded PROFINET, the switches can be easily 

integrated into the Simatic Step 7 engineering tool. The 

switches are available in 5- or 8-port DIN-rail mount designs. 

They also support a variety of useful management functions 

to accommodate just about any application that requires an 

Ethernet switch, such as IGMP snooping, IEEE 802.1Q VLAN, 

QoS, port mirroring, SNMP, bandwidth management, and 

warning by email or relay. 

Moxa Americas Inc.
www.moxa.com
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High speed wireless 
networking

The FL WLAN 5101 radio offers high-speed wireless networking up to 300 

Mbps. The “CM” (Cluster Management) technology simplifies wireless network 

management. All access points in a WLAN network can be configured and 

managed through a single web interface using any access point within the 

network, without additional costs for expensive hardware or software.

	 The radio is 40 mm wide in a metal housing. The data and antenna ports 

are placed on the top and bottom of the housing, reducing clearance issues. 

The FL WLAN 5101 covers a range up to four times larger than legacy Phoenix 

Contact WLAN radios. When incorporated with access point/repeater mode, 

the new radios cover larger areas.

Phoenix Contact
www.phoenixcontact.com

GET YOUR AIR CYLINDER
UNDER CONTROL

DESCHNER CORPORATION
Santa Ana, CA 92704  •  1-800-457-6666

info@deschner.com  •  www.deschner.com

      “THE AIR CYLINDER SPEED CONTROL”

KINECHEK® SPEED REGULATOR

AIR CYLINDER 
KINECHEK 

SLIDE 

MILL HEAD 

Get your air cylinder under control now. Our engineering sta� will 
assist you in selecting the right speed regulator for your application. 

Call, or visit us at DESCHNER.COM

For better control of your air powered device, install the Deschner 
Kinechek® speed regulator. O�ering 
superior performance over ordinary control 
valves – the Kinechek® will provide constant 
linear speed control of your air cylinder with 
extraordinary precision over millions of cycles.   
Easy to install and maintain, the Kinechek® 
is designed for years of outstanding leak proof performance. 

Rod Ends and Spherical
Bearings designed and
manufactured to Aurora's
exacting standards for quality
and durability.

Registered and Certified to
ISO-9001 and AS9100.

From economy commercial to
aerospace approved, 
we've got it all !

Aurora Bearing Company
901 Aucutt Road
Montgomery IL. 60538

Complete library of CAD drawings and 3D models available at:
w w w . a u r o r a b e a r i n g . c o m

Aurora-Where_the_Action_Is:Aurora  11/5/10  1:10 PM  Page 1
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Subminiature press 
transducers 

Featuring 1% accuracy, Model S Series of 

subminiature pressure transducers fits 

into tight spaces with little clearance, 

and accurately measures pressure 

ranges from 100 to 15000 psi. These 

rugged transducers handle high 

pressure and temperatures, with a high 

natural frequency and flush diaphragm 

for applications such as engine and 

transmission test stands, pressure brake 

testing, and hydraulic sensor testing.

	 Temperature compensation is 

accomplished by using temperature-

sensitive components located inside 

the transducers. The transducers 

have a small electrical zero balance 

circuit board which is in the lead wire 

(approximately 1 × 0.087 in. thick). 

Honeywell
measurementsensors.honey-
well.com
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www.setco.com/customize

Let Us Help You
1-800-543-0470

CUSTOM ENGINEERED
SPINDLE / SLIDE COMBINATIONS

DESIGNED & MANUFACTURED 
TO YOUR SPECIFICATIONS
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Unsealed connector 
system

The hinged Terminal Positioning 

Assurance (TPA) device, which is 

molded as part of the housing, allows 

simple terminal insertion and secure 

terminal seating. The MX150 unsealed 

receptacle and in-line connectors 

are available in 2-, 3- and 4- circuit 

versions as standard, though other 

circuit counts can be developed 

on request, with custom clip slots 

for increased design flexibility. The 

unsealed connector system offers 

high mating performance for mid-

power (14 to 22 AWG) applications by 

using an integral locking latch. The 

reinforced front-beam terminal design 

provides a high contact normal force 

while minimizing the insertion force. 

Molex Inc.
www.molex.com

For further information about products on these pages visit 
the Design World website @ www.designworldonline.com

From 10 Springs to 10 Million Springs, 
Stock Parts or Custom Designs, 

Lee Spring Offers...

THE COMPLETE PACKAGE.

We make it easy – 
Attentive, knowledgeable
staff and user-friendly
website.

We have it –
Immediate availability of over
21,000 catalog parts.

We can design it –
Expert engineering support
including regulatory
compliance.

We can make it –
World-class custom
manufacturing  capabilities.

888-SPRINGS (888-777-4647)    /    Fax: 888-426-6655    /    sales@leespring.com

Not just a better spring,
a better spring company.

For Stock or Custom Springs, Wire Forms,
Stampings, and Fourslide Parts, you can count
on Lee Spring to deliver.

Over 300 pages of 
Stock Springs and 
more, including 
expanded Metric, 
Stock and Custom Springs.

Call or email us today for your FREE copy.

NEW 2012 
MIDYEAR
CATALOG!

NEW 2012 
MIDYEAR
CATALOG!
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Integrated XY 
Linear Motor 
Stage

The PlanarDL-series of stages offers geometric 

and dynamic performance in a compact, low-profile 

package. Available in nine different travel and performance configurations, 

this stage is for applications ranging from high-accuracy surface 

profilometry to high-speed semiconductor and LED wafer scribing.

	 The stage includes components with exacting precision, a direct-

drive motor technology and an integrated cable management system. 

The structural elements are suited for high-dynamics and high-stiffness. 

Capable of achieving 1 m/s velocities and 1.5 g accelerations, the stage 

enables high-throughput and high-accuracy processing. The anti-creep 

crossed-roller bearings deliver smooth motion.

	 The PlanarDL-200XY and -300XY stages are both available with one 

or two motors per axis. Regardless of the number of motors selected, the 

resulting drive force acts through the centers of friction and stiffness for 

geometric performance and accuracy.

Aerotech
www.aerotech.com

608 washer sizes

These 608 new flat washer sizes 

enable custom-built options with 

many metallic and non-metallic 

materials, sizes, thicknesses and 

production quantities, for millions 

of washer possibilities. They are manufactured to exact specifications in 

more than 2,000 material options and no tooling changes. The size range 

includes outside diameters from 0.080 to 5.140 in. and a substantial range 

of inside diameters. 

	 In addition to flat washers, other shapes and styles are available in 

metallic and non-metallic materials. Metallic washers include low-carbon 

sheet steel, various spring steels, stainless steel, aluminum, brass, copper 

and nickel silver. Non-metallic materials include ABS, acetal, polyester, 

nylon, MD nylon, polycarbonate, fiber, polyethylene and  phenolics.

Boker’s, Inc.
www.bokers.com

ARGO-HYTOS Inc.

1835 North Research Drive · Bowling Green, Ohio 43402
Phone: + 419-353-6070 · Fax + 419-354-3496
info.us@argo-hytos.com · www.argo-hytos.com

Filtration & Fluid Management
Sensors & Measurement
Fluid & Motion Control

Sensors & Measurement
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Linear encoder for linear motors

The LIF400 Series, for linear motor applications, includes a 

postage-stamp size scanning unit with very high accuracy. With 

travel up to 1 m, the encoders maintain a scale accuracy grade 

of ±3 µm. These encoders meet the needs for both coarse and 

fine measurement applications (4 µm down to 10 nanometers of 

resolution).

	 The encoders use SUPRADUR grating, a style with high 

tolerance to contamination such as oil, dust, and fingerprints due 

to the precisely measured layers of glass and reflective material that 

prevents contaminants from interfering with the light-based, non-

contact scanning principle.

	 Other features include optical limit switches that allow the user 

to place limits anywhere directly on the scale, thus also enabling the 

scale to be mounted closer to a motor than scales with magnetic 

switches.  Additionally, the scale has a separate homing track with 

an integrated reference mark allowing the encoder to differentiate 

which side of the reference mark the scanning unit is located 

on upon power up. Versions for vacuum applications are 

available with the encoder’s electronics located either inside 

or outside the vacuum chamber. Finally, the scale and reader 

head reticle material can be made of ZERODUR, which helps 

improve accuracy by eliminating thermal growth.

HEIDENHAIN Corp.
www.heidenhain.us.

October 15–16, 2013
Reliant Center

Houston, TX

Including:

ubmcanonevents.com

Industry Peers

New Technologies

Thought Leaders

Ideas and Inspiration26
50

2_
TX

_D
M

13

Connections like these cannot be made at your desk!

Register today at:

DM-Texas.com
Source  code: AB

CUT the
CORD
and connect live!
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MobileHydraulic
www.mobilehydraulictips.com

»»
»»

https://bitly.com/Q08zUy

Find the latest news, products and information on 
mobile hydraulic systems used in the construction, 
agricultural, mining, forestry, and other off-road markets. 
Our editorial team covers breaking news along with how-to 
stories, application briefs, technical features and more.

Users can peruse editor Paul Heney’s always insightful blog, delve into 
system design news, follow our Twitter feed, and discover stories about 
individual components or system basics.

From sealing to cylinders, manifolds to hydraulic hybrids, Mobile Hydraulic Tips is the 
online engineering design resource you need!
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• Sharpen your simulation skills with minicourses

• Discover new multiphysics modeling techniques

• Connect with COMSOL users

• Showcase your design projects

       SIGN UP TODAY!

www.comsol.com/conference2013

OCTOBER 9-11, 2013  •  BOSTON MARRIOTT NEWTON

GOLD SPONSORS

SILVER SPONSORS

MEDIA SPONSORS

The Premier Event for  
Multiphysics Simulation

COMSOL
CONFERENCE
 BOSTON20 1 3

© 2013 COMSOL. COMSOL and COMSOL Multiphysics are registered trademarks of COMSOL AB.
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Registration is now open for IFPE 2014 – the event that features all of the newest technology, product breakthroughs 
and leading-edge education. From components, systems, and controls, IFPE is your destination for finding all the         
solutions and design expertise you need to stay competitive and make your applications cleaner,
greener and more efficient – all in one place.

Register now to get the ultimate up-close look at the future of the
fluid power, power transmission and motion control industries.

W H E R E  A L L  T H E  

SOLUTIONS       
COME TOGETHER

AND CONNECT IONS ARE  MADE

Co-Owners        

MARCH 4 -8 ,  2014 I  LAS VEGAS,  NEVADA,  USA

Co-Located With

Register now at www.ifpe.com to save over 30%!
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Additive Manufacturing
3D Printing
Prototyping

Product Development 
Software
Scanning
Digitising

25-26 September 2013
NEC, BIRMINGHAM, UK

www.tctshow.com

inspire.
design.
make.

REGIST
ER

NOW...
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special

Beckhoff to 
Showcase Solutions 
for eXtended 
Automation at Pack 
Expo 2013

Launching 
U.K.’s First 
CubeSat 
Mission

Continuing to push the multi-tasking 

performance of powerful PC-based controllers 

and software, Beckhoff Automation will exhibit 

expanded eXtended Automation solutions, a 

refreshed range of stainless steel automation 

devices, industrial multi-touch technology and 

the landmark TwinCAT version 3.1 software at 

Pack Expo 2013.

UKube-1 is the UK Space 

Agency’s first CubeSat 

mission and Scotland’s 

first satellite. Its journey 

into space is expected 

to launch from the 

Baikonur Cosmodrone in 

Kazakhstan later this year.
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Edaboard.com is a community driven 

site focused on electrical design 

automation topics and discussions 

ranging from digital design, embedded 

systems, analog design to hardware and 

PCB design. Join over 500,000 users 

engaged in everything from electrical 

engineering basics to professional 

hardware and electronics design.

http://dwo.me/1aroB7X

Design World
»  A r o u n d  t h e  We b
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Are you confi ned to your current PLC/fi eldbus 

supplier? At SEW-EURODRIVE, we understand 

the investment you have in your PLC and control 

system. That’s why we designed our fi eldbus 

cards and gateways to speak your language. 

They also substantially increase the performance 

of your main PLC by reducing its load. And, 

forget about programming! Using our advanced 

solution modules, you simply enter the application 

parameters and go. Startup couldn’t be faster. 

So, keep your bus and leave the driving to us!

Locked in?

seweurodrive.com / 864-439-7537
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