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the #1 value in automation

Order Today, Ships Today!
* See our Web site for details and restrictions.  © Copyright 2014 AutomationDirect, Cumming, GA  USA.  All rights reserved. 1-800-633-0405

With AutomationDirect’s new special-purpose, 
push-to-connect pneumatic f ttings, it’s easy to 
add the components you need to any circuit, 
at any location.  These small, highly-ef  cient 
f ttings are mounted inline without any tools 
required, making installation a breeze!

Research, price, buy at: www.automationdirect.com/pneumatic-parts

NITRA QUICK EXHAUST VALVES

• NITRA quick exhaust valves have
a technopolymer body and
nickel-plated brass valve  insert

• Pressure range of 7 to 150 psi

• Normal fl ow is from inlet to
outlet ports, reversing fl ow from
outlet is directed to exhaust port

• Ideal for use with pneumatic
actuators that require a very
fast stroke speed

NITRA FLOW CONTROL VALVES 

• Elbow meter-in, meter-out
and inline pneumatic fl ow
valve confi gurations

• NPT and BSPT (R) threads
available

• Tough thermoplastic bodies,
stainless steel tube gripping
claws, nickel-plated threads
with pre-applied Tefl on sealant
(O-ring on #10-32 and M5 threads)

• Release rings are color coded to
diff erentiate  between meter-in
and meter-out

• Working pressure: -29.5” Hg to 150 psi

• Working temperature 32 to 140°F (0 to 60°C)

NITRA HAND SHUTOFF VALVES 

• 2 and 3-way, locking and
non-locking manual shutoff 
valves with technopolymer
body and nickel-plated 
brass internal parts 

• Union straight manual hand
valves with thermoplastic (PBT)
body and stainless steel tub
gripping claws

• Technopolymer body

• NITRA miniature pressure
regulators allow adjustments
to downstream air pressure in
a range of 15 to 120 psi

• NITRA pressure gauges have
metal gauge housings and off er
a range of 0 to 170 psi

• NITRA pressure indicators have
a  range of 29 to 145 psi with your
choice of green or orange indicators

  Starting at:

$8.75

  Starting at:

$8.25

  Starting at:

$11.25
(HVU14-12)

  Starting at:

$11.75
(PMU14A)

NITRA PRESSURE REGULATORS / 

GAUGES / INDICATORS

Pneumatics made easy
with Push-to-Connect inline f ttings
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A bad choice could cost you thousands!

Look Familiar?
When hot weather causes the electronics inside

a control cabinet to fail, there is a panic to get 

the machinery up and running again. T e 

operator might choose to simply open the 

panel door and aim a fan at the circuit boards. 

In reality, the fan ends up blowing a lot of 

hot, humid, dirty air at the electronics and the 

cooling ef ect is minimal. If the machinery 

starts functioning again, the likelihood of 

repeated failure is great since the environment 

is still hot (and threatens permanent damage 

to the circuit boards). Worse yet, that open 

panel door is an OSHA violation that presents

a shock hazard to personnel.

The Real Solution!
Stop electronic downtime with an EXAIR 

Cabinet Cooler® System! T e complete line of 

low cost Cabinet Cooler Systems are in stock 

and can ship now. T ey mount in minutes 

through an ordinary electrical knockout and 

have no moving parts to wear out. T ermostat 

control to minimize compressed air use is 

available for all models. All Cabinet Coolers are 

UL Listed to US and Canadian safety standards.

The Secret To Keeping Electronics Cool!

If you would like to discuss an application, contact:

11510 Goldcoast Drive
Cincinnati, Ohio 45249-1621
(800) 903-9247/fax: (513) 671-3363

www.exair.com/14/440a.htm

Jef  Hauck, Lasercraft Inc. Cincinnati OH

“It took us three days to get a replacement computer cabinet and we didn’t 

want to risk another heat failure. Fans weren’t an option since they would 

just blow around a lot of hot air. Freon-type air conditioners like those on 

some of our other machines were a constant maintenance project of their 

own. We purchased EXAIR’s  Model 4330  NEMA 12 Cabinet Cooler 

System since it was easy to install and requires no maintenance.” @exair

The only compressed air powered 
cooler that is CE compliant!

The only compressed air powered 
cooler that is CE compliant!

www.exair.com/14/44014a.htm

Watch The Video!

NEMA 4 and 4X
Cabinet Coolers

NEMA 4 and 4X Cabinet 
Coolers for large heat loads 
up to 5,600 Btu/hr. T ey 
are ideal for PLCs and 
modular controls.

• Enclosure remains dust-
tight, oil-tight and splash 
resistant

• Suitable for wet locations 
where coolant spray or hose 
down can occur 

Type 316 Stainless Steel 
Cabinet Coolers

Type 316 Stainless Steel 
Cabinet Coolers for 
NEMA 4X applications are 
available for heat loads up 
to 5,600 Btu/hr. 

• Resists harsh environments 
not suitable for Type 303/304

• Ideal for food and chemical 
processing, pharmaceutical, 
foundries, heat treating 
and other corrosive 
environments

Mini NEMA 12, 4, and 
4X Cabinet Coolers

T e mini NEMA 12, 4 
and 4X Cabinet Coolers 
for small heat loads up to 
550 Btu/hr. are ideal for 
control panels, relay 
boxes, laser housings, 
electronic scales. 

• Measures 5" (127mm) high 

• Mounts top, side or bottom

• Enclosure remains dust-
tight and oil-tight

High Temperature
Cabinet Coolers

High Temperature Cabinet
Coolers for NEMA 12, 4 
and 4X applications are 
available for heat loads 
in many capacities up to 
5,600 Btu/hr. 

• Suitable for ambients up to 
200°F (93°C)

• Ideal for mounting near 
ovens, furnaces, and other 
hot locations

Non-Hazardous Purge
Cabinet Coolers

NHP Cabinet Coolers keep 
a slight positive pressure on 
the enclosure to keep dirt 
from entering through small 
holes or conduits. For use in 
non-hazardous locations.

• Uses only 1 SCFM in
purge mode

• For heat loads up to 5,600 
Btu/hr.

• NEMA 12, 4 and 4X 

NEMA 12
Cabinet Coolers

T e NEMA 12 Cabinet 
Coolers for large heat 
loads up to 5,600 Btu/
hr. are ideal for PLCs, line 
control cabinets, CCTV 
cameras, modular control 
centers, etc. 

• Measures 8" (203mm) high 

• Mounts top, side or bottom

• Enclosure remains dust-tight
and oil-tight
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877-245-6247
www.clippard.com

Cincinnati, OH 45239

Air Cylinders • Solenoid Valves • FRLs • Control Valves • Fittings • Tubing

A leader in miniature pneumatics, Clippard provides 

quality products and complete design solutions for

the unique needs of the packaging industry!

Miniature
Solutions
for 
Today’s
Packaging
Challenges

Air Cylinders • Solenoid Valv • FRLs • Control Valves
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Dymax advanced dispensing and curing systems are part of the most dynamic and effective total 
solutions program in the industry – the Dymax EDGE. That means with every Dymax system, you get the 
insight, expertise, and collaborative effort of people who know how to seamlessly integrate equipment, 
materials, and your production process. As well as the assurance of a single-source provider who answers 
your call with problem solving, not finger pointing. Visit dymax.com/solutions for more information.

D Y M A X . C O M 
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Major Credit Cards Accepted  |  © 2015 Proto Labs, Inc.

Request your free  
Digital Manufacturing  
For Dummies at  
go.protolabs.com/DN5GJ

ISO 9001:2008 Certified  |  ITAR Registered

Proto Labs uses proprietary software and a  
massive compute cluster to accelerate manufacturing 

of prototypes and production parts for every industry.

Got a project? Get 1 to 10,000+ plastic, metal or  

liquid silicone rubber parts in as fast as 1 day.

Rapid Manufacturing with a  
Polite Disregard for Tradition

Tech-driven injection molding, CNC machining and  

3D printing for those who need parts tomorrow
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NOW ONNOW ON

.com

CONNECT  WITH  US

Design News’ System & Product

Design Engineering group:

http://linkd.in/Zh671Z

Design News’ general Twitter feed:

http://twitter.com/designnews 

Automation & Motion Control

The fully connected smart plant is often 

vulnerable to cyber threats simply because 

of its extensive connectivity. So, as the plant 

gets more connected, control engineers need 

to make sure the plant’s security matches the 

complexity and sophistication of the plant’s 

intelligence.  

http://ubm.io/1LibisL 

Design Hardware & Software

Four key advancements are driving wearables 

out of the lab and into the mainstream, 

making it easier for startups and makers to 

create hardware and for consumers to adopt the 

technology. 

http://ubm.io/1GvclRL

Electronics & Test

Advances in simulation tables are allowing 

faster and more ef ective testing on 

new products, parts, and subsystems. 

What should a design engineer know when 

choosing the right simulation table for the job? 

http://ubm.io/1LlUa23

Materials & Assembly

Graphene 3D Lab has added graphene to 3DP 

PLA f lament to strengthen the material and 

add conductivity to prints made with it. The 

material can be used to 3D print conductive 

traces embedded in 3D-printed parts for elec-

tronics, as well as capacitive touch sensors.

http://ubm.io/1J6xy8c

 

The Best of Sensors Expo 2015: 14 

Award-Winning Technologies

Meet the 14 award-winning sensor innovations 

and applications from Sensors Expo 2015. 

http://ubm.io/1MQ21W1

Experts: EVs Are the Way 

to Meet California’s 2030 

Petroleum Reduction Goal  

Switching to alternative, cleaner 

fuels and electric-powered vehicles is the 

way forward if California wants to meet 

the goals of an initiative to reduce the use 

of petroleum in the state 50% by 2030. 

http://ubm.io/1St5Y6M

4 Factors That Determine if a 

Robot Can Do Your Job

There are four key traits that determine 

if a robot could replace you at work. 

How does your position score?

http://ubm.io/1K1bNp1 

The Fallout from the UCLA 

Sterilization Failure Will be 

Better Medical Device Design

Concerns about the rising number of infec-

tions acquired in US hospitals from reusable in-

struments is driving changes in medical device 

design and materials, mostly for the better.

http://ubm.io/1eDxtMK

WHITE PAPER

Engineering Thin Medical 

Parts Through Photo Etching  

Photo etching — also called 

chemical milling, photochemical 

machining, and chemical 

machining — of ers many 

advantages for manufacturing 

thin metal or polymer f lm 

medical parts, including improved 

accuracy, low-cost tooling, 

inexpensive prototyping, burr-free 

parts, and speed of production. 

http://ubm.io/1L3KxHl 

WHITE PAPER

RF WCDMA Benchmark 

Comparisons  

Understand the speed improve-

ments that software-def ned 

PXI RF instruments deliver 

over traditional instruments in a 

benchmark comparison. As the 

WCDMA measurement results 

illustrate, inherently parallel Lab-

VIEW measurement algorithms 

achieve signif cantly faster execu-

tion times than traditional instru-

ments on multicore processors.

http://ubm.io/1RdHVGz

WHITE PAPER

Basics of Linear Drives: How to 

Compare Rack and Pinion Drives 

to Linear Motors and Ball Screws 

Here’s a look at how rack-and-

pinion drives compare to linear 

motors and ball screws. 

http://ubm.io/1HZ7xpT

http://on.fb.me/fanpagedn

Get Design News’ RSS feeds at 

http://www.designnews.com/rss/ and 

sign up for e-mail newsletters at 

http://www.designnews.com/register.asp

RESOURCE 
CENTER

Design News Direct

Design News Direct is the go-to resource 

for engineers in the sourcing stage of a 

design. This comprehensive online directo-

ry provides the latest product information, 

educational white papers, instructional vid-

eos, and opportunities to collaborate with 

leading design and manufacturing compa-

nies. A simple search bar lets designers f nd 

products and services, from the most basic 

to the most complex.

http://directory.designnews.com/

Join the fastest growing 
design engineering 

community 
on the Web!
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POWER TRANSMISSION-PART CONVEYING

PYRATHANE® BELTS
With Lifetime Warranty Against Manufacturing Defects

AN ISO 9001 

CERTIFIED COMPANY

Very Clean in Operation

Eliminates Tensioning Devices

Exceptional Abrasion Resistance

COLORS AVAILABLE

www.pyramidbelts.com
(P) 641.792.2405 • E-mail: sales@pyramidbelts.com

522 North Ninth Avenue East, Newton, IA 50208

CUSTOM MADE IN 

INCH, METRIC & 

O-RING SIZES

Round, Flat and Connectable 
Polyurethane Belts

Samples available at little 
or no cost.

Allows for accurate, non

destructive measurements on

o-ring and belt inside 

diameter (ID) or inside

circumference (IC).

Available in Standard and

Metric Sizes.

DIAMETAPE BELT 
MEASURING TOOL
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The chemistry for 
what’s next starts now.
Welcome to Chemours.

We are a new company, dedicated to the power of chemistry.

A new company starting with a 200-year heritage.

A company that’s taking an age-old discipline and evolving it to shape markets, 

define industries, and change lives.

A company committed to working hand-in-hand with customers to develop 

new applications and industry-defining solutions.

A company dedicated to making a big impact while leaving a smaller footprint.

A company that makes ordinary things extraordinary.

Welcome to Chemours. We are Living Chemistry.

chemours.com

©2015 The Chemours Company. Chemours™ and the Chemours Logo are trademarks or registered trademarks of The Chemours Company. 
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Follow us on:

My Opinion On ....
William Ng, Editor-in-Chief 

William.ng@ubm.com

Can’t We All Get Along?
LateLy I’ve been hearing and reading “tossing 

it over the wall” a lot from industry professionals. 

Engineers are intimately familiar with this phrase, 

which has begun to be conjoined to calls of “we 

need better collaboration” and a “multidisciplinary 

approach” to design and engineering. For that, all 

of us can thank, first, Apple, and now the Internet 

of Things. 

Connected-everything is bringing us novel de-

vices that manage our lives. Just about every new 

product has complex electronics, computer-based 

control, and telecommunications abilities, from 

wrist-worn fitness trackers to million-dollar indus-

trial machines. As Chris Rahn, a Penn State profes-

sor, quipped to Design News recently , “Who would 

have guessed that a company making thermostats 

would be worth $3.2 billion?”

I am seeing two things happening as we dive 

into IoT and condensed product development 

cycles: greater integration between engineering 

and industrial design and demand for mechatron-

ics expertise. Engineers may scoff, but think about 

how the original Apple iPod, with its interface and 

click-wheel control, revolutionized how people 

toted their portable music — the result of brilliant, 

holistic design and engineering, as Tom Kramer, 

president of Kablooe Design, put it in a recent De-

sign News column (http://ubm.io/1PXF5Vq). 

Competing MP3 players at the time were techni-

cally and functionally just as sound as the iPod, but 

no one remembers iRiver, do we? 

Now we are seeing an explosion of mobile and 

digital health devices with inventive form factors 

and user interfaces. These empowering tools mean 

greater servicing and managing ourselves, which 

means a big need for foolproof user experiences 

(UX). At the recent Atlantic Design & Manufac-

turing show, a Design News industry event, Sean 

Hughes of Philips spoke about interaction design’s 

role has in preventing improper device usage and 

inaccurate data from being sent in telemedicine. 

With our health on the line, good industrial design 

is more than making things look pretty. 

Mitch Maiman, president of IPS, a full-ser-

vice product engineering and industrial design 

firm, in a Design News column (http://ubm.

io/1HY7Hhp), described the uneasy alliance me-

chanical engineers and industrial designers have 

struck and how it is now commercial and industrial 

software engineering’s turn with UX designers. 

Resist, as many engineers might, but look around 

the manufacturing plant. Machine HMIs are be-

ginning to resemble the touchscreens and visual-

based f lows on our personal devices; eventually 

the E-stop might be the only button on a machine 

operator interface. This buttonless, icon-driven in-

teroperability is not a dumbing-down movement 

but rather what has come to be expected from con-

sumer technology that has proved to work. 

Are you being asked to have Aunt Mary come on 

the plant f loor and expertly operate a metal-cutting 

machine or an injection molding and assembly cell 

like she does with Facebook? Of course not, but in 

this day and age, an engineer with a good sense of 

ergonomics — or who can work with input by an 

industrial designer — is going to be more valuable 

than an engineer who simply wants to crunch the 

systems and then pass the project onward. 

The consensus is that design and manufacturing 

companies that don’t change from legacy organi-

zational structures — those that silo and delineate 

product development functions — will struggle, 

while those that take holistic, systems-integration 

approaches will do well. And those that hire ex-

clusively engineers with laser-focused disciplines 

could falter to those that seek the growing pool of 

mechatronics professionals with interdisciplinary 

knowledge and skills. Already, we are seeing suc-

cesses by smaller, nimble firms with cross-trained 

engineers or which can synthesize their multidisci-

plinary teams. 

Will you be throwing it over the wall and away? 

DN
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Design
Decisions

Choosing the Right Simulation 
Table for the Design Job

Advances in simulation tables are allowing faster and more effective testing on new 

products, parts, and subsystems. What should a design engineer know when choosing 

the right simulation table for the job?

By Fons Hoeberichts, Moog  

Simulation tableS have support-

ed the job of fatigue testing car compo-

nents for years, but other industries are 

enlisting these industrial workhorses to 

replicate everything from the sensation 

of driving a tank to the vibration a pack-

age “feels” as it snakes its way along the 

global supply chain. Even the things you 

don’t typically think moves, like a high-

rise building, are getting a ride on simu-

lation tables to assess the efectiveness of 

engineers’ designs.

Advances in simulation tables (both 

electric and hydraulic) and the products 

underpinning them, such as fatigue-

rated actuators, servovalves, and test 

controllers, are allowing faster and more 

efective testing on new products, parts, 

and subsystems.

What should a design engineer know 

to choose the right simulation table for 

the job?

There are hydraulic and electric simu-

lation tables. Both are also known as 

multi-axis shaker tables, or MAST, and 

are six-degree-of-freedom (DoF) sys-

tems. Both hydraulic and electric sys-

tems use integrated control hardware 

and application software to control po-

sition, velocity, and acceleration on the 

top platform.

A hydraulic simulation table is com-

prised of a very stif, aluminum-weld-

ed top platform and a steel baseplate. 

Mounted in between the top platform 

and baseplate are six, weight-optimized 

hydrostatic-bearing hydraulic actuators.

Hydraulic systems can typically han-

dle higher payloads than their electric 

counterparts. In fact, a modern, high-

performance hydraulic simulation table 

in hexapod confguration can be rated 

for payloads as high as 680 kg (1,500 lb), 

while providing frequency response up 

to 100 Hz and high acceleration levels of 

10 G. Hydraulic systems are mainly used 

for fatigue testing.

In comparison, an electric simulation 

table uses electromechanical actuators 

and an electric cabinet containing the 

necessary electric drives. Engineers use 

these tables for functional testing at fre-

quencies up to 30 Hz and accelerations 

to around 1 G. Electric tables are cleaner 

(i.e., no risk of hydraulic fuid leaking) 

and quieter than hydraulic systems. 

Electric systems are designed to perform, 

for example, functional tests and driver 

training by adding the vehicle motion.

As for power requirements, an elec-

tromechanical system typically uses only 

a quarter of the energy used by a hydrau-

lic system, which requires a hydraulic 

pump unit. The latter produces a lot of 

heat and requires additional technology 

to cool the oil. No real diference exists 

in terms of space requirements, as elec-

tric simulation tables have approximately 

the same size footprint as hydraulic sim-

ulation tables.

Hydraulic simulation tables require a 

bit more maintenance than electrome-

chanical tables because owners of the 

former must periodically change seals 

and hoses and clean the valves.

Companies choose high-performance 

simulation tables for a variety of reasons, 

including reducing time to market and 

testing the viability of a design. In the 

world of automobiles, designs have be-

come highly complex. Now there are 

control units for the suspensions, exhaust 

line, and steering system, to name a few. 

Software linked to the simulation table 

systems replicates and plays out time 

history drive fles that were recorded 

Moog hydraulic simulation  

table ordered by Thule. 
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Design Decisions

at the test track, or performs resonant-

frequency research.

Twenty years ago it might have  

taken three to four years to develop a 

new car model. With realistic simula-

tion, that timeframe is now between 18 

and 24 months. This is not only because 

of better engineered simulation tables 

but also computer-aided engineering 

tools, which are far more accurate.

There remain possibilities to further 

improve simulation tables. In the past, 

design engineers created single-axis sys-

tems replicating, for example, heave. To 

bring more realism to testing, engineers 

can now opt for six-DoF systems, instead 

of simulating each axis (i.e., X, Y, and Z) 

separately.

The hexapod designs ofer vector-

based motion and can perform transla-

tion and rotation functions in conjunc-

tion with an expanded frequency range 

up to 100 Hz (for the hydraulic types). 

When automakers perform testing 

analysis, a lot of damage occurs within 

the range from 50 to 80 Hz. With older 

MAST, results are often fltered down to 

40 Hz, so any damaging events beyond 

that point are not captured.

Initially, the auto industry relied on 

simulation tables for fatigue testing, but 

now carmakers also use simulation tables 

for functional testing. With an eight-

DoF system, carmakers can achieve total 

pitch and roll angles of more than 50 de-

grees to simulate a continual acceleration 

of up to 12 m/s for the testing of fuel 

tanks.

A simulation table’s usefulness isn’t 

limited to the automobile industry any-

more. Simulation tables can mimic ev-

erything from the motion of driving a 

tank and piloting a ship to testing a sta-

bilization system and sloshing fuid in 

containers.

There are even larger simulation tables 

(with top platforms measuring 3m by 

4m) that designers can use as the founda-

tion for testing the efects of earthquakes 

on an ofce space. A company in Japan 

recently commissioned a simulation  

table to carry a full-scale ofce and sub-

ject it to a prolonged vibration of up to 

20 Hz to evaluate diferent construction 

designs as they were struck with simu-

lated tremors.

Even packaged goods frms are now 

showing interest in placing their pallet-

ized packaging on simulation tables to 

generate the movement and turning of a 

delivery truck. All of this is done to bet-

ter understand whether manufacturing 

and shipping companies are adequately 

protecting their products during deliv-

ery. Anything of value that can be put 

in motion is a candidate for simulation 

testing. DN

Fons Hoeberichts is a business development 

manager for test systems at Moog. 
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Stove Has Owner Seeing Red
I was on the way home from work recently, when my wife called. She said the oven 

had started sparking and arcing, so she turned it off, but part of the oven element 

continued to glow cherry red. I guided her through the process of locating the cir-

cuit breaker for the range and turning it off.

When I got home, I continued to wonder, “How can the oven element have 

power on it when the oven is turned off?” I started looking around the Web for 

replacement parts and for any explanation as to why the element would continue 

to have power applied after it was turned off. I finally came across a post from 

someone with the same stove, and exactly the same issue.

Apparently, the stove manufacturer put the controls for this oven in one side of 

the element, and left the other side of the element connected permanently to line 

power. Normally, the element is grounded by its outside covering, but what if 

that joint fails? Worse yet, what if the ground for the stove fails or is never prop-

erly connected, and the element heating wires short to the element covering?

— DAVE MAPLES

Karaoke Machine Owner Sings the Blues

We purchased an inexpensive but fairly full-featured karaoke machine for the kids. 

One selling point for this particular model was that it accepted two separate inputs. 

But just one week later, one of the kids asked, “Can you look at the karaoke ma-

chine? One of the microphone inputs isn’t working.”

We swapped the microphones around and determined the problem was inter-

nal to the unit, so I decided to open it up and see what I could find. The back of 

the unit came off easily, as it was attached with standard Phillips screws, only one 

of which was hidden by a label. After detaching the power input panel from the 

back cover, I had clear access to the internals.

My first impressions were good, with most connectors secured with an ad-

hesive to help prevent them from vibrating loose. I started tracking the micro-

phone signals through the plugs and cabling, eventually back to a board with 

potentiometers for sound adjustment. A check of the volume adjustment pots 

for the microphones seemed OK. The next step was to track the signals from the 

inputs, which led me to a dual op-amp. First, the op-amp is a JRC4558, which 

turned out to be obsolete. Second, a brief examination of the board revealed 

what appeared to be heavy f lux residue and the beginnings of corrosion. Clean-

ing this area and some others led to the system working again.

— JAMES SEBASTIAN
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Yes, We Still Need a 
Better Battery

Why aren’t electric car sales 

better? The answer, it seems, can’t be 

repeated often enough: It’s the bat-

tery; it’s the battery; it’s the battery.

Automotive engineers know this, of 

course. So do materials scientists. But 

consumers look in awe at the accom-

plishments of Tesla Motors and won-

der why its electric success can’t trickle 

down to mid- and entry-level cars.

General Motors recently blamed 

lack of demand. Plug In America cited 

lack of awareness and vehicle avail-

ability. “Some dealers are less enthu-

siastic about making the additional in-

vestment required to support PEVs,” 

the organization wrote in a recent  

report (http://bit.ly/1zVPcsd).

Both are right. Demand on the low 

end of the market is weak. Vehicle 

availability and awareness are poor.

The question is, why? The answer: 

It’s still the battery.

A recent study done by TrueCar.

com stated the obvious: People with 

higher incomes purchase battery elec-

tric cars. The study showed that buyers 

of the Ford Focus EV had an average 

household income of $199,000 a year, 

whereas the buyers of the gas-burning 

Focus averaged $77,000 a year. Simi-

larly, buyers of the Fiat 500e electric car 

earned $145,000, while gas-burning 

Fiat 500 owners came in at $73,000.

In an interview with USA Today, 

TrueCar president John Krafcik sug-

gested that the afuent buyers were 

more bargain conscious, and therefore 

wanted a car with lower operating 

costs. Left out of the explanation was 

the fact that the more afuent owners 

can aford to buy a relatively expen-

sive second or third car that ofers less 

utility. Less afuent owners can’t do 

that. If they can aford a second ve-

hicle, it’s a beater.

In the next few years, economies of 

scale will push electric vehicle tech-

nology forward. Batteries will get 

cheaper; car prices will drop, volumes 

will grow. Overall penetration of bat-

tery electrics will rise — maybe to 

5%, maybe even 10%.

But if you’re looking for an explo-

sion of sales — one that makes us wave 

goodbye to oil — then good luck. 

Economies of scale won’t do that. For 

that, we need the so-called “God bat-

tery” — 300 miles of range, $100/

kWh.

That’s a tall order, of course. We 

know this because we’ve heard about 

countless new battery chemistries over 

the past 25 years, from sodium-sulfur 

to nickel-iron to nickel-metal hydride 

to advanced lead-acid to lithium-ion 

to lithium-air to lithium-sulfur to 

aluminum-air and on and on. We’re 

still waiting. Apparently, it’s harder 

than it looks. DN

If we want to wave goodbye to oil, then we’ll need a  
$100/kWh battery with 300 miles of range.

By Charles J. Murray, Senior Technical Editor

If you’re looking 
for an explosion of 
sales — one that 
makes us wave 

goodbye to oil — 
then good luck.
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http://bit.ly/SherlockOhms

Balancing Efficiency 
and Comfort in a Ford
Building a prototype of 

a car is a tough way to 

find the optimal balance 

between efficiency and 

comfort. The Sherlocks at 

Ford are finding the bal-

ance using simulation.

http://ubm.io/1KsQNbr

Have you applied your
deductive reasoning and 

technical prowess to 

troubleshoot and solve an 

engineering mystery that 

even the fictional Sherlock 

would find most perplexing? 

Tell us about it!  

Email Managing Editor  

Chris Wiltz:  

christopher.wiltz@ubm.com

DesignNews.com

What Caused the 
Hummer’s Rough Ride?
By Scott Moore, Guest Writer

A while bAck my 2006 (out of war-

ranty) Hummer H3 started to idle roughly 

and I was presented with an amber “check 

engine” light on the dash. I went to the 

local auto parts store and borrowed their 

code reader, and plugged it into the con-

nector beneath the dash. The system was 

reporting that cylinder five had been mis-

firing.

I had rough idle issues previously and 

I was able to correct the issue by clean-

ing the throttle body, but this time there 

was no improvement. I also ran a couple 

tanks of fuel with fuel injector cleaner 

through it with no improvement.

Having received a recall regarding 

a bad aesthetic trim clip, I brought the 

vehicle into the dealership. Since I was 

there anyway, I had them check into the 

rough idle issue. 

I was told that the inline 5cyl motors 

occasionally had issue with the last cyl-

inder (number f ive) in that it doesn’t cool 

as well as the others and as a result the 

valves have a tendency to hang up and 

cause rough idling. I was also told that I 

should replace the throttle body, and the 

cylinder head which would cost approxi-

mately $4,500 plus labor. Just as shock 

was starting to set in, the service man-

ager told me the work would probably 

resolve the issue. I told him that I was not 

about to spend that much money for a 

“probably.”

When I got home I thought about 

it a bit and went back to basic trouble-

shooting. In order for an engine to run, 

it needs air, fuel, and an ignition source. 

Since I had cleaned the throttle body, 

and checked the air f ilter, I f igured it was 

a safe bet that it was getting air, and hav-

ing run a couple tanks of fuel with a fuel 

injector treatment, I was most likely get-

ting fuel, so the only thing left was spark.

Interestingly enough, the engine has 

f ive identical ignition coils, one for each 

cylinder. So I swapped the ignition coils 

of cylinder f ive, where the problem was 

reported by the code reader, and cylinder 

one where I had never had any issues. A 

couple days later, the rough idle returned 

and was accompanied by the check en-

gine light. Again, I went to the auto parts 

store, borrowed their code reader and … 

the system was now reporting misf ires 

on cylinder one! Therefore, the problem 

had to be the ignition coil since the prob-

lem followed it to cylinder one.

I brought the code reader back into 

the store, purchased a new ignition coil 

for $60, and installed it right there in the 

parking lot in a couple minutes. 

The engine ran wonderfully smooth 

and I have not had any problems since. 

I was very pleased that just some basic 

troubleshooting saved me from a $4,500-

plus repair bill, which incidentally 

would not have solved the problem! DN

Scott Moore is the chief engineer for Alliant Techsystems’ Sporting Group. He has been 

with the company for 11 years in the manufacturing engineering department where he 

has served as engineer, engineering manager, and now chief engineer.
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Spanish Firm Designs Bladeless 
Wind Turbine
One of the chief ecological com-

plaints about wind turbines is how 

birds can f y into their blades and be 

killed. To solve this problem -- as 

well as reduce the amount of materi-

als it takes to build a turbine and make 

it more cost-ef ective -- a Spanish 

company has designed a new bladeless 

wind turbine, aptly named the Blade-

less Vortex.

The concept of a device that makes 

wind without blades is not a new one; 

Dyson already sells a bladeless fan, 

although the Vortex design is on a 

larger scale and has a dif erent look 

than Dyson’s product. The Vortex in 

complete form looks like the base of 

a typical turbine that gradually gets 

slightly thicker at the top.

Instead of capturing energy via the 

rotational motion of a turbine’s blades, 

the Vortex takes advantage of what’s 

known as vorticity, according to the 

company. Vorticity is an aerodynamic 

ef ect that occurs when wind breaks 

against a solid structure. When this 

structure starts to oscillate, it captures 

the energy that is produced.

By generating energy in this way, 

the Vortex not only doesn’t kill birds, 

it also has a number of other benef ts, 

the company said on its IndieGogo 

campaign page, on which it’s aim-

ing to raise $50,000. At the time this 

article was written, the company al-

ready had exceeded its goal by nearly 

$10,000.

According to the company, funds 

from the campaign will be used to 

f nance a pilot study in India.  

The Bladeless Vortex has f ve main 

parts: foundation, rod, generation sys-

tem, tuning system, and mast. Engi-

neers have streamlined the design of 

the turbine so none of the parts are in 

contact, which means it has no gears 

or linkages and thus requires a smaller 

amount of raw materials for manufac-

turing, the company said. This also 

cuts production costs and the time it 

will take to produce the turbines.

Unlike turbines with blades, the 

Vortex doesn’t make any noise, an-

other benef t to the design, according 

to the company. The turbine’s de-

signers also estimate that the Bladeless 

Vortex will produce energy at a 40% 

lower cost than a comparable wind 

installation due not only to its low-

ered production costs but also lower 

maintenance costs. This is because the 

turbine has less parts that will suf er 

wear and tear -- and none that come 

into contact and thus cause friction 

that can break down materials -- than 

conventional turbines.

The company aims to design 

Bladeless Turbines for both small-

scale and large-scale deployments. 

Within a year 100W and 4 Kw 

turbines will be available for small-

scale and residential use, according to 

the company.

Visit DesignNews.com to see the 

Bladeless Vortex in action: http://ubm.

io/1L0eckP

ÑElizabeth Montalbano, 
Contributing Writer

Bladeless Vortex says its turbine is more environmentally friendly and more cost-eff cient 

than typical wind turbines.
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Leading pLastics companies are getting more in-

volved with OEMs, from cars to medical devices, to help 

design lighter and stronger components and assemblies while 

also tweaking their own material formulations. Belgium-

based Solvay is already known for its extensive work helping 

Solar Impulse 2 designers get their second 100% solar-pow-

ered plane of the ground earlier this year. Now, the plastics 

innovator is taking what it calls a leadership role in developing 

an all-plastic car engine, the Polimotor 2.

Version 2 of the Polimotor plastic engine is a four-cylinder, 

double-overhead CAM engine that will weigh between 138 

lb and 148 lb (63 kg to 67 kg), or about 90 lb (41 kg) less than 

the standard, all- or mostly metal production engine in today’s 

cars.

Working with the engine’s original designer, US engineer 

Matti Holtzberg, Solvay will replace up to 10 engine compo-

nents usually made of metal with parts made from seven of 

its high-performing thermoplastic materials. The components 

include the oil pump, water pump, water inlet/outlet, throttle 

body, fuel rail, and cam sprockets, among others. Solvay says it 

contributed a major role toward the success of the frst Polimo-

tor engine, also conceived by Holtzberg, in the early 1980s.

All-Plastic Engine Revs Up

Solvay is taking a leadership role in developing an all-plastic car engine, the Polimotor 2.
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Solvay plastics on the initial bill of 

materials for the new engine include 

the company’s Torlon polyamide-imide 

(PAI), Amodel polyphthalamide (PPA), 

KetaSpire polyetheretherketone (PEEK), 

AvaSpire polyaryletherketone (PAEK), 

Radel polyphenylsulfone (PPSU), Ry-

ton polyphenylene sulfde (PPS), and 

Tecnofon VPL fuoroelastomers.

The all-plastic Polimotor 2 engine 

will be installed in an M-20 C Coupe 

concept car from French race car design-

er and builder Norma Auto Concept, 

and raced competitively next year at the 

Lime Rock Park auto racetrack in Lime 

Rock, Conn.

In an article in Engine Labs, Holtzberg 

is quoted as saying he had already begun 

to work on a next-generation version 

of the Polimotor engine when Solvay  

approached him to restart the project. 

He says there that the new engine’s  

architecture will be the same as the origi-

nal’s. What will be diferent are its new 

materials.

— Ann R. Thryft, Senior Technical Editor 

Automation & Control 

A Champion Is 

Crowned in the 

2015 DARPA 

Robotics Challenge

A South Korean team took 

the top prize in DARPA’s 

robotics challenge.

How Long before robots can be 

sent in to rescue victims in crisis situa-

tions? While there’s no fast answer, par-

ticipants in the DARPA Robotics Chal-

lenge (DRC) collectively brought us one 

big step toward that stage.

After two days of challenges (and 

plenty of falls and accidents) held last 

month at the Fairplex in Pomona, Ca-

lif., Team Kaist from Daejeon, Repub-

lic of Korea emerged in frst place with 

its robot DRC-Hubo (That’s DARPA 

Robotics Challenge HUmanoid Ro-

BOt). In development since 2002 the 

Hubo robot is a bipedal humanoid ro-

bot that also uses wheels on its knees 

to move faster and more easily traverse 

certain obstacles.

Twenty-three teams from the US, 

Japan, Germany, Italy, Republic of Ko-

rea, and Hong Kong participated in the 

outdoor challenge. Robots were tasked 

with completing a series of increasing-

ly difcult challenges — all related to 

needs for disaster response — includ-

ing driving a vehicle, walking while 

avoiding obstacles, tripping circuit 

breakers, turning valves, and climbing 

stairs. Robots were untethered and per-

formed their tasks using a combination 

of remote control and automation algo-

rithms. Teams had an hour to complete 

the obstacle course and were scored by 

time and number of tasks completed. 

South Korea’s Team Kaist came out on 

top with a fnishing time of just over 44 

minutes for all eight tasks.

Team Kaist from Daejeon, Republic of Korea won frst place with its robot DRC-Hubo.
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The DRC was spearheaded following 

the 2011 Fukaushima nuclear disaster 

with the hopes of advancing technology 

to create robotic aids for rescue work-

ers that need to venture into harsh or 

dangerous environments. With its win, 

Team Kaist takes home a $2 million 

prize. Second place fnisher, the Run-

ning Man robot from Team IHMC Ro-

botics from Pensacola, Fla., took home 

a $1 million prize, and third-place fn-

isher, the CHIMP robot from Tartan 

Rescue of Pittsburgh earned a $500,000 

prize.

In a press statement, DARPA Direc-

tor Arati Prabhakar said, “This is the end 

of the DARPA Robotics Challenge but 

only the beginning of a future in which 

robots can work alongside people to  

reduce the toll of disasters.”

—Chris Wiltz, Managing Editor

Automation & Control 

Industry Group 

Pushes for Free 

Open-Source 

Ethernet Standard 

for Machine 

Communications

The Ethernet Powerlink 

Standardization Group 

believes in an open-source, 

software-based Ethernet 

communication standard.

as we are on tHe cusp of the In-

dustrial Internet of Things and its exten-

sive connectivity potential, one organi-

zation believes that industrial machinery 

and components can communicate data 

rapidly and reliably among themselves, 

system controllers, and ultimately to their 

human overseers via an open-source, 

software-based Ethernet communication 

standard.

This organization, Ethernet Powerlink 

Standardization Group (EPSG), supports 

Ethernet Powerlink, which was devel-

oped in 2001 by B&R Industrial Automa-

tion and links PLCs, I/O devices, sensors, 

motion controls and actuators, and HMI 

(human-machine interface) systems.

B&R formed EPSG in 2003, and Pow-

erlink has been available since 2008 as 

downloadable, patent-free software.

EPSG has hundreds of members, 

counting mostly machinery and compo-

nent OEMs and processing companies. 

Members test and certify Powerlink for 

their equipment (Powerlink meets IEEE 

802.3 standards for Ethernet networks). 

Access to the software, though, is not re-

stricted — any company can download it 

from sourceforge.net for free.

What this means, according to Sari 

Germanos, technology marketing man-

ager at EPSG, is machinery and device 

manufacturers and plant operators can 

readily build broadly interconnected,  

real-time automation networks using 

Powerlink.

Companies have promoted open com-

munication standards for automation for 

some time. Examples include Sercos III 

from Rexroth, Beckhof’s EK9500 Eth-

ernet/IP bus coupler, Simatic Net from 

Siemens, and Rockwell Automation’s 

Ethernet/IP Network.

Germanos, who is also business devel-

opment manager at B&R, believes Pow-

erlink has broader potential. B&R, alone, 

manufactures 1.2 million PLCs equipped 

with the communications technology, 

and the company is the fourth-largest 

PLC maker in the world.

Powerlink got a major boost in 2011, 

when China’s national standard GB/T 

27960-2011 recommended it for the 

country’s huge machinery industry.

Germanos said OEMs that use the soft-

ware can instantly communicate with 

Powerlink-enabled devices. “Everything 

works right out of the box,” he said. 

“There is no need to license code, pay 

royalties, do paperwork, or involve law-

yers.”

Catheter
ablation
cooling
pumps

Watson-Marlow is unveiling  

the new 400RXMD pumps  

designed to meet the  

demands of medical device 

manufacturers

t�/FX�NFDIBOJTN�XIJDI�BTTVSFT� 

accurate, repetitive pump  

performance

t�%FMJWFSFE�XJUI�QSF�TFU�QSFTTVSF� 

performance up to 90 psi for 

effective catheter ablation

t�5SPVCMF�GSFF�UVCF�MPBEJOH����� 

eliminates the risk of human error

wmftg.com
800 282 8823
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work with me, no matter how 

simple or complex my application. 

I need experts I can count on.

For more than 65 years, Caplugs has been the leading technical 

expert in product protection and masking. If one of our 12,000 

standard parts doesn’t fit your requirements, our team of design 

engineers will create a unique solution, working closely with 

you throughout the process — from design and prototyping to 

production. 

You’ll enjoy peace of mind knowing that Caplugs can produce the 

parts you need – on time and on budget. 

www.caplugs.com   •   1.888.CAPLUGS

Powerlink connects up to 240 nodes 

per network. Each network, in turn, can 

be connected and synchronized in an in-

fnitely expanding capability.

Powerlink bus frequencies meet strin-

gent real-time requirements, Germanos 

said. Typical motion applications run at 

400-microsecond cycle times, and some 

Powerlink applications run as fast as 100 

microseconds.

Among the benefts of Powerlink for 

are more efective remote diagnostics for 

machinery OEMs, detection and correc-

tion of problems for plant operators before 

they cause unscheduled downtime, and 

more productively (and proftable) process 

lines.

Germanos said the protocol is efective 

for all types of manufacturing and can be 

used on almost all types of equipment. As 

long as PLCs need to connect to remote 

I/O devices, Powerlink is good to go, he 

noted.

—Pat Toensmeier, Contributing Writer

Design Hardware & Software

3D Systems Going 

Mainstream in 

Heathcare

3D printing is becoming 

a go-to for customized 

healthcare solutions.

3d printing’s move to the medi-

cal industry is accelerating rapidly, 

due largely to its ability to ofer solu-

tions to patients who seek a more cus-

tomized form of healthcare, an expert 

told engineers at the  Medical Design 

& Manufacturing East show in June. 

Katie Weimer, vice president of medi-

cal devices for 3D Systems Corp., said 

3D printing’s strength lies in its ability 

to provide custom parts for modern pa-

tients who typically want medical devices 

that ft and look better. “We’re moving 
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toward patient-specifc, patient-centric 

healthcare,” Weimer told Design News. 

“And, for that, 3D printing will always 

be a wonderful tool because of its ef-

fciency in building complex parts.” 

In a speech titled, “3D Printing: Chang-

ing the Game in Healthcare,” Weimer  

cited examples of customized hearing 

aids, neck braces, fracture casts, ortho-

dontics, prosthetics, orthotics, and den-

tures that have been custom-designed for 

3D printing. She added that tens of thou-

sands of hearing aids have already been 

manufactured using 3D printers. “You 

can print hundreds of them, and they will 

print in hours, not days.”

Signs of mainstream acceptance of the 

technology are everywhere, she noted. 

Parade Magazine recently published a sto-

ry about a girl whose prosthetic hand was 

3D printed, and GQ told the story of a 

man whose face transplant was planned 

by virtual surgical techniques and 3D 

printing. Other media outlets have told 

stories of 3D printed jaws, arms, legs, and 

spinal disks. To show how mainstream 

the technology has become, Weimer 

cited an episode of Grey’s Anatomy, in 

which characters 3D-printed a reference 

model of a heart with a complicated tu-

mor in it.

One of the big advantages of 3D 

printing is its ability to bring beauty 

to healthcare products, Weimer said. 

Eyewear can be custom-printed in 

various colors and shapes, and fracture 

casts can be decorated with the names 

of patients. She also cited the use of 3D 

printing in the creation of braces for 

scoliosis patients. Because many scoliosis 

patients are teenaged girls, ugly braces 

are unpopular and often go unworn. 

“Wouldn’t a young woman feel better 

about wearing a brace that’s a piece of 

art?” she asked. “If she feels beautiful in 

the brace, her compliance increases, and 

she gets better faster.”

Weimer traced the popularity of 3D 

printing to two events. The frst was the 

invention of the stereolithography print-

ing process by 3D Systems cofounder 

Chuck Hull in 1983. The second was the 

coincidental invention of CT scanning 

and medical imaging, which has made 

the design of custom medical parts pos-

sible.

“It’s very difcult to make a patient-

specifc implant or a patient-specifc de-

sign if you don’t have any data on the pa-

tient,” Weimer said. “But when you take 

that data and fast-forward 30 years to to-

day’s market, you can see why 3D print-

ing is suddenly going mainstream.”

—Charles J. Murray,  

Senior Technical Editor

HOW DO I KNOW 

IF I’M TALKING TO 

AN ENGINEER OR 

A SALESMAN?

Ask Smalley. It’s simple to tell 
when you work with Smalley. That’s 
because you’ll always collaborate 
directly with our world-class team 
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focus is helping you get the most 
performance from your precision 
wave springs or retaining rings. 

Smalley wave springs reduce spring 
operating height by 50%, saving space 
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spaces. We offer more than 4,000 
stock sizes in carbon and stainless steel.

Visit smalley.com for your 
no-charge test samples.

THE ENGINEER’S CHOICE™
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Materials & Assembly 

Solar Impulse 2 

Forced to Abort 

Transpacifc Flight

Adverse weather conditions 

forced the Solar Impulse 2 

to delay its record-breaking, 

round-the-world journey.

soLar impuLse 2, the solar-powered 

aircraft attempting a round-the-world 

fight, had its record-breaking attempt 

derailed last month when weather condi-

tions forced the aircraft to abort a leg of 

its fight from Nanjing China to Hawaii. 

Adverse weather conditions over the Pa-

cifc ocean forced the crew to make an 

unscheduled landing in Nagoya airfeld.

The fight from China to Hawaii, one 

of the longest legs of the Solar Impulse 2’s 

fight since leaving Abu Dhabi in March 

was estimated to take about fve to six 

days. Before being forced to land, the air-

craft was about 44 hours into its fight, 

reaching a maximum altitude of 28,000 

feet and covering about 1,772 miles.

The 2.3-metric-ton Solar Impulse 

2 is powered by 17,248 solar cells on its 

wings (which span 236 ft). The craft con-

tains about 1,395 lbs of lithium batteries, 

which are recharged by solar energy and 

allow the plane to fy by night. Making 

sure these batteries are fully charged dur-

ing the day is key to the Solar Impulse 2 

completing its mission as the plane is only 

traveling at about 60 mph on average. The 

lack of clear skies over the Pacifc contrib-

uted to the decision to make the landing 

in Japan. Even at this stage the Solar Im-

pulse 2 has already traveled 1,860 miles 

since leaving China — the longest fight 

ever by a solar-powered aircraft in both 

distance and duration.

As of printing the plane is still awaiting 

an open weather window to resume its 

fight. Its next stop will be in Hawaii. DN

—Chris Wiltz, Managing Editor

Weather conditions forced the Solar Impulse 

2 to make an unscheduled landing in 

Nagoya, Japan.
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Big Data
Whether it’s simulation, visualization, or data bouncing back from the feld,  

Big Data has entered the design process.

By Rob Spiegel, Senior Editor

Lumbers into Product Design

T
hanks to Big Data, design teams can now receive 

feedback about product problems — whether they 

occur on the factory production f loor or during 

customer use. Much of this data has been around for 

years, though in the past it was less voluminous and 

harder to find. But now, data management has become part of the 

design engineer’s job function.

The top companies of the world, naturally, are leading the way in 

Big Data analytics for design and manufacturing. At Dell, data coming 

in from the field revealed memory problems with one of its business 

server problems that had not come to light in the design or production 

process. Dell was able to identify the source of the problem quickly 

through the use of Siemens’ Omneo data management system. 

The system was used to diagnose the memory configuration prob-

lem, and it enabled Dell to get a replacement server out less than an 

hour after the customer reported a problem. “It would ordinarily take 

two weeks to identify the source of the problem and determine the 

fix, but they were able to get it done in two days,” said Bill Boswell, 

senior director of marketing and business strategy for Cloud Services 

at Siemens PLM. “The old manual way of approaching this would have 

required three days just to gather the data.”
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The ability to identify and solve the 

problem quickly had a two-pronged 

benefit. “In this example, the problem 

would have resulted in missing an or-

der cutoff date to the plant in China,” 

Boswell said. “The plant was shutting 

down for the holidays, so there would 

have been an additional delay of a week 

or more until the problem was solved. 

Dell realized the problem would impact 

more than just the one customer, so they 

pushed the solution to both the produc-

tion and design stages.  

Quality and efficiency are the rea-

sons behind all the data collection. The 

whole point is to make better products 

while shortening time to market and re-

ducing costs. The range of data that can 

help improve product quality can come 

from collecting information on product 

performance in the field as well as dur-

ing the manufacturing process itself.

“The most important thing in Big 

Data for design is product quality,” said 

Oleg Shilovitsky, a consultant who 

writes the blog BeyondPLM. “You are 

getting information about how the 

product is used by the customer. You can 

track how the product is performing, 

and that gives you a great opportunity to 

improve quality.”

Big Data can help 

the manufacturer 

uncover the source 

of a problem. “You 

can get data from 

the exact moment 

of failure, you can 

bring that together 

with other ele-

ments of data,” said 

Shilovitsky. “You 

discover what hap-

pened, and you find 

out if you may have 

a problem with a 

particular supplier 

or many suppliers. 

You can locate the problem’s specific 

circumstances and improve the quality 

of the product.”

The Challenge of Using Big 

Data in Design

Like most emerging technology, Big 

Data usage in product design is not yet 

widespread. It’s a challenge to create 

the organizational and people struc-

ture to collect data, manage it, and put 

it to effective use. But the benefits are 

higher product quality, improved de-

sign efficiency, and quicker time to 

market. 

Still, the early steps are not particu-

larly efficient. “In my view, Big Data is 

not commonly used in design. Com-

panies understand the opportunity, but 

it’s very hard to make it happen on a 

standard basis,” said Shilovitsky. “It’s not 

something you can bring out of the box 

and tomorrow you have a Big Data so-

lution. Manufacturers are all thinking 

FIGURE 1

My organization

has no big data

initiative in place

but has discussed

implementing

such a program

in the foreseeable

future 4%

96 percent of respondents say they either already have one or more

big data initiatives in place or are just getting started with one.

(% responding)

My organization is

just getting started

with a big data

project 55%

My organization has

one or more big data

initiatives in place

41%

Base: Survey of 300 executives at midsize organizations worldwide
Source: Competitive Edge Research Reports, November 2013 Big Data Survey

Growing Adoption of Big Data

Ninety-one percent of companies are either already using 

Big Data or are getting started.
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about how to do it, but they don’t know 

how to make it happen, how to bring it 

to reality.”

The data mounting up on the design 

desk is coming from a number of sources. 

Some is coming from the design process 

itself: 2D drawings, 3D CAD, simula-

tion, visualization and 3D printing files 

are part of the whole product lifecycle 

management world. This is the home-

grown material for the design team, so 

it’s not in a foreign language, so to speak. 

But it’s bigger than it used to be, so it 

presents its own challenges.

PLM vendors are aware of this and 

they have tools ready to help. “We’ve 

been talking for years about closing the 

loop between design and manufactur-

ing. PLM wants to close the loop be-

tween the virtual world of design and the 

physical world of manufacturing,” said 

Boswell. “With Big Data, the loop is just 

now getting closed. It’s not tightly closed, 

but you can see all the trends in warranty 

data and see how the products are per-

forming. That data used to be in silos. It 

didn’t used to get back to design.”

One of the reasons Big Data exists is 

because data is easier to collect, send, 

and process than in the past. Cheap sen-

sors on the factory floor or on products 

out in the field are collecting tons of data 

and, thanks to cloud technology, sending 

it back in volume to manufacturers and 

companies — and eventually the design 

team. Data has become more interoper-

able, making it easier to manage, too.

“Two important things have changed 

with data,” Shilovitsky said. “We now 

have very cheap sensors, and we can put 

them everywhere, so it becomes very 

easy to gather information, from cars and 

other products. The second thing that has 

changed is cloud technology that allows 

companies to collect data in volume.”

Managing Copious Amounts 

of Data

While the design team increasingly 

has to manage greater amounts of data, 

data management is becoming less 

onerous. The design team doesn’t need 

training in data center management 

to cope with the f low. PLM tools are 

equipped to support the fire-hose f low. 

“You used to rely on your company’s 

IT department to help with managing 

and analyzing data. Now you don’t have 

to wait for the IT group to hire data sci-

entists,” said Boswell. “Now you have 

the technology and tools to use, your-

self. You don’t have to define all of the 

structures of the data to make use of it. 

You can create the contextualization of 

the data on the fly.” DN
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Electronics & Test

Chip Makers 
Target Internet of 
Things Complexity

E
mbedded developers 

know the pain of software 

complexity. Missed dead-

lines, cost overruns, and 

lost sleep are the all-too-

familiar outcomes.

Lately, though, semiconductor makers 

have grown more serious about wanting 

to help. More than ever, they’re talking 

about tools, middleware, and software 

frameworks aimed at making the em-

bedded development process easier. 

Their hope is that they can free up the 

developers, enabling them to focus less 

on integration issues and more on the 

differentiation of their end products.

“In the old days, engineers were ex-

pected to do the whole thing from top 

to bottom,” said Jack Ganssle, embedded 

consultant and founder of The Ganssle 

Group. “Today, managers don’t have the 

patience for that. They want their engi-

neers to immediately start generating 

application-level code.”

That’s why manufacturers of embed-

ded processors are stepping in. They 

want to take ownership of some of the 

technical issues, thereby removing the 

burden from time-strapped embedded 

developers. If their latest concepts are 

successful, embedded developers will 

have a pre-integrated foundation, onto 

which they can lay their application 

software.

“The big challenge has always been 

the integration,” said Vin D’Agostino, 

vice president of engineering and 

marketing at Renesas, which recently 

rolled out a platform known as Synergy 

to help developers with those issues. 

“We said, ‘What would happen if we 

automated the ability for engineers to 

integrate all the little pieces they need to 

build up the base of their product?’ That 

way, they could move forward and 

build their applications on top of that 

platform.”

Synergy attacks the problem by 

incorporating those “little pieces”  — 

some in silicon, some at board level, and 

a lot in the software code. It pre-inte-

grates drivers, communication stacks, 

operating systems, and an application 

framework, all within an integrated 

development environment targeted at 

Renesas Synergy processors. Renesas 

engineers say that, unlike many industry 

predecessors, the platform is different in 

As issues of time and complexity increasingly dog embedded product 

developers, semiconductor makers are stepping in to help.

By Charles J. Murray, Senior Technical Editor, Electronics & Test
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that the ‘little pieces” include software 

code that’s pre-certified to work inter-

operatively.

Similarly, Freescale recently an-

nounced that it is rolling out its Intel-

ligent Sensing Framework (ISF) 2.1, 

which incorporates the Processor 

Expert tool to help engineers create 

sensor-based applications for its Kinetis 

MCUs. The platform is said to simplify 

the process of creating sensor-based ap-

plications for home, medical, consumer, 

and industrial products.

Freescale engineers say such solutions 

are critical for a broad swath of the em-

bedded developer population. “There 

are more embedded programmers than 

there are people familiar with sensors,” 

said Ian Chen, marketing manager for 

Freescale’s Sensor Solutions Division. 

“So we’re aiming this at someone who’s 

doing something with sensors, but 

wants to reduce the adoption hurdles.”

The emphasis on sensors make such 

platforms a good fit for the Internet of 

Things (IoT). From an engineering 

perspective, IoT applications may be al-

most indistinguishable from traditional 

embedded apps, but they are likely to 

be great in number and heavily sensor-

based. And as those numbers grow, they 

could expose a widespread industry 

weakness — many embedded designers 

simply don’t have the expertise needed 

to make those applications happen.

“You may be an expert on the vibra-

tion signature of your sump pump, but 

that doesn’t mean you know anything 

about the gazillion or so IoT protocols 

that are coming out now,” said Chen.

Indeed, the truth is that most devel-

opers have their hands full just marrying 

a few sensors to even the simplest  

microcontrollers. It’s not unusual for 

such microcontrollers to be accompa-

nied by data sheets that number in the 

thousands of pages, says Ganssle. “The 

real problem is that the MCUs can be 

hideously complicated,” he said. “Some 

of the onboard peripherals can have 

hundreds of control registers and every 

bit has to be set properly. It takes an  

awful lot of time to do that.”

That’s why Renesas says it packed 

Synergy with integrated solutions, in-

cluding an operating system with a real-

time kernel, and specialized software 

for TCP/IP, USB, color graphics, DSP, 

touch, security, and safety. The package 

also includes a hardware abstraction 

layer, application framework, and a load 

of software APIs.

From the vendor perspective, the goal 

is simple: Supply enough pre-installed 

plumbing so that engineers are further 

down the road when they launch their 

development cycle. “If you’re not get-

ting all those components from the same 

place, then you’re going to spend your 

time downloading, configuring, and 

worrying about the way it all works,” 

D’Agostino said. “There’s a lot of stuff 

that can come back to bite you if you 

don’t know what to look for.”

The key, of course, is whether the new 

breed of embedded platforms works 

as expected. Development engineers 

who have been burned by inadequate 

reference designs are legion — and the 

true test will be whether they quickly 

gravitate toward platforms such as Fre-

escale’s Intelligent Sensing Frame work 

or Renesas’ Synergy.

If they do, it could be a huge win, not 

just for the MCU vendors, but also for 

the embedded development community. 

“We’re taking the tedious work out of 

the development,” D’Agostino said. 

“And in the process, we’re enabling the 

engineers who are designing a product 

to do what they do best.” DN

For More Information:

The Ganssle Group:  

www.ganssle.com/

Renesas: http://am.renesas.com/

Freescale: www.freescale.com/

Synergy’s software framework is aimed at a family of microcontrollers that ranges from 

ultra-low-power 32-bit devices to 300-MHz MCUs. 
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Freescale’s ISF is targeted at the 

company’s Kinetis microcontrollers.
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The Future of 
HMIs Is Now
Mobile technology is putting its imprint on industrial operator interfaces, offering 

touch capabilities, new design approaches, and more sophisticated functionality. 

By Al Presher, Contributing Writer

T
he Human-Machine Interface is the midst 

of an evolution and rejuvenation as the in-

f luence of touch-screen technology used in 

smartphones and tablets is spilling into the 

design of industrial operator interfaces. Add 

more powerful microprocessors and connectivity options 

into the mix, and there are new possibilities and advanced 

functionality that is helping to fulfill the vision of the HMI 

as a portal for machine communications.

While there is still a need for value-based HMI options and 

smaller, less expensive screens, the trends are clear including 

bigger screens, more resolution and colors, and solutions for 

harsh industrial environments. But the biggest changes come 

back to the influence of touch technology and a fundamental 

change in the ways operator screens are designed.

Impact of Mobile Technology

“The emergence of mobile devices, smartphones, and tab-

lets is having a greater impact on HMI development,” said 

Jen Vacendak, product support engineer and trainer for 

B&R Industrial Automation. “As new engineers enter the 

picture, they are accustomed to using those types of devices 

and we’ll be seeing more of a merger between the two tech-

nologies.”  

She said this includes viewing machine status information 

on a tablet or smartphone, or the machine HMI itself starting 

to merge with the interface we would typically see on those 

devices. Operator terminals adopting multi-touch interface 

hardware is slowly gaining traction, although there are still sig-

nificant benefits in using a traditional industrial panel. In ap-

plications such as pharmaceutical or food and beverage where 

equipment may be required to be hygienic or washdown-safe, 

industrial panels rated for those environments are still the pri-

mary choice.

“Mobile devices are more commonly used for remote 

monitoring, and less for control,” Vacendak said. “E-stops still 

need to be hardwired, for example, and the result is that mo-

bile devices aren’t replacing HMIs but are being used to sup-

plement them.” 

Focus on Remote Monitoring

“A key trend in HMIs is remote monitoring, and the ability 

to view screens on a mobile device such as an iPad, iPhone, 

or Android device,” said Clark Kromenaker, product mar-

keting manager for Omron. “Often the manufacturing su-

pervisor wants to monitor production by viewing the HMI, 

and may also be getting email alerts when a certain machine 

Packaging OEMs are often specifying larger, more sophisticated 

display solutions on their high-end machine offerings. These 

displays are more impressive visually and impart a high value  

to the machine.
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Want us to make you a hero?

www.tolomatic.com

Powerful linear motion solutions that help you  

save the day (and simplify your machine design). 

Build your next machine exactly as you envision it. With Tolomatic’s 

broad line of electric linear actuators and motion control systems, you 

can conquer virtually any application adversity with ease. You’ll find the 

speed, force and accuracy that precisely fit your machine goals, plus 

expert specification help through our online tools and customer support. 

Face your linear motion challenges with Tolomatic at your side.  

Contact us to find out how easy it is to get the job done. 

Visit www.tolomatic.com or call 877-385-2234.

Be heroic! Sign up to receive Tolomatic’s blog  

and register to win a GoPro® HERO camera. 

www.tolomatic.com/Heroic

Versatile and built to last

MXE electric  

linear screw actuators

•	 ProÄled	rail	or	solid	bearing	carrier

•	 High	thrust,	high	load

•	 Solid	or	ball	bearing	screw/nut	
combinations

MXB belt- 

driven actuator

•	 ProÄled	rail	or	unguided	carrier

•	 High	speed	and	acceleration

•	 Longer	strokes	than	screw-drive	
actuators

B3S/B3W  

ball screw or  

linear belt drive actuator

•	 100%	duty	cycle

•	 High	bending	moments

•	 Recirculating	bearing	system	
guides	loads

Visit www.tolomatic.com/ 

rodless-electro-mech

Rodless  

electro-mechanical  

actuators
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HMI/SCADA Gives Drag Racer Real-Time Edge 

By Al Presher, Contributing Writer

The ability to tune an engine immedi-

ately before roaring down the track, 

backed by a carefully designed data ac-

quisition system, has resulted in a world 

record for drag racer Trevor Stripling.

Stripling drives a 1967 Camaro with 

a 598 cubic-inch engine in 1/8 mile 

drag races. He has set a world record 

with a 5.11 second elapsed time at 143 

mph. For quarter-mile drag racers, this 

is equivalent to a 7.80 E.T. at 180-plus 

mph. The engine uses nitrous (NOS) and 

generates 1,300 HP. Stripling lowered 

his record time to 5.0 seconds at 145 

mph. He now holds a world record of 

4.99 seconds at 143.86 mph.

HMI/SCADA Software 

Solution

Stripling works with PLCs, HMIs, and 

data acquisition equipment in his job as 

a Control Systems Engineer at Contech 

Control Services, a provider of engineer-

ing procurement contractors (EPC) con-

trol services on the US Gulf Coast. He 

has considerable experience using Web 

Studio from InduSoft for control, moni-

toring, and data acquisition in refineries 

and process plants, so when he needed 

a data acquisition system for his racecar 

he called upon his knowledge and expe-

rience with industrial equipment.

A PLC (DirectLogic DL06) captures 

data from oil pressure, fuel pressure, 

engine vacuum, engine temperature, 

voltage, nitrous pressure, wideband O2, 

and engine and driveshaft RPM sensors 

during the five-second drag strip run. 

The PLC and HMI are powered by a 12V 

DC to 24V DC converter that runs off 

the car’s electrical system. All real-time 

functions of the car, including ignition 

timing, are handled by the PLC, which 

connects directly to the MSD ignition 

and controls the timing. Stripling says 

the most important engine parameters 

are the wideband O2 sensors, which re-

port how efficiently the nitrous tune is 

for given weather conditions. The sec-

ond are the engine and driveshaft RPMs, 

and how the suspension settings are re-

sponding to engine power and track con-

ditions.

The PLC connects to a HMI with Win-

dows CE (Maple Systems Ivory Series), 

running the Web Studio HMI/SCADA 

software. The PLC and HMI connect via 

standard Ethernet. Stripling said one of 

the benefits of the HMI is that he was 

able to move most of the mathematical 

conversions for the analog sensors to 

Web Studio, decreasing the scan time in 

the PLC and allowing it to respond more 

quickly and make real-time control deci-

sions.

In real time, the PLC acquires data 

and sends it to Web Studio where it is 

converted and sent back over the Ether-

net connection. During the five-second 

race, the two systems exchange about 

10,000 data values. The system is fast 

enough that the PLC can use the con-

verted data to control the engine. 

A PLC captures data from multiple sensors and connects to a HMI with Windows CE, 

running Web Studio HMI/SCADA software.
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is down. Remote monitoring provides an ability to view the 

HMI screens and gain insight into any issues.”

“One interesting development is that, since everyone is 

using smartphones and displays, customers are asking for the 

same type of functionality that you use on your cell phone,” 

Kromenaker added. “The ability for the user to swipe through 

screens, multi-touch capabilities using two fingers on the 

screen, and other smartphone features are also being requested 

for use on the HMI. Instead of hitting a button to go from 

screen to screen, for example, the user can swipe the screen to 

go to the next control setting.”

The popularity of mobile-type interfaces is also influenc-

ing the design and layout of operator interface screens. Us-

ability has become a much larger issue and has become more  

important as new operators and engineers enter the work-

force. Younger people are accustomed to multi-touch includ-

ing pinch to zoom features, and interacting with interfaces in 

a different way than what has been available with traditional 

industrial interface design.

There is an evolution in HMI interface hardware but the 

demands of the factory are limiting changes to the physi-

cal hardware at the machine itself. Safety and reliability of the 

hardware are key concerns, and consumer products are de-

signed for a different purpose.

Kromenaker said one trend is customers asking for larger 

screen sizes. Typically, he said, Omron HMIs start at 3 inches 

for a low-end version, and go up to 15 inches. Now there are 

requests for 21- to 25-inch displays, which is an interesting 

trend as the HMI becomes a central focus of machine visu-

alization. Design engineers have also been interested in trans-

ferring alarm or status display screens, for example, to large 

70-inch monitors that might be above the factory floor for 

carrying messages to a larger audience.  

The emergence of mobile devices, smartphones, and tablets is 

influencing the types, sizes, and resolutions of panels available 

for industrial operator interfaces.
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Control & Visualization Options

New device options that illustrate the direction of HMIs in-

clude new C panels from B&R, which are available in por-

trait, landscape, and widescreen formats. The panels offer 

bezel color choices, and include a built-in PLC processor for 

control. An auxiliary T panel uses the main controller’s IP 

address to display information. One option is to use a PLC 

with no screen and send visualization information to the 

auxiliary panel, or have a C panel on the machine and one 

or more auxiliary panels further down the line for viewing 

information, as well.

For high-performance applications, users commonly select 

a standalone industrial PC for control. But the integrated con-

troller/panel offers an effective solution for less demanding 

needs for machine and motion control using the Powerlink 

network. 

“We offer custom Mylar overlays that can be ordered in low 

quantity, and allow our customers to provide their own design. 

For automation panels that come in larger sizes, offering single 

and multi-touch displays, users have the ability to add stop-

start buttons, a keypad, or an E-stop to be built into the panel,” 

Vacendak said.

Advanced HMI Capabilities

Another clear trend is for the HMI to be providing addition-

al functionality, leveraging more powerful processors, and 

connectivity within the plant. Most HMIs already partici-

pate in the Internet of Things (IoT), since most have a Mac 

ID and IP addresses. 

“Our newest generation of advanced HMIs offers a Visual 

Basic.Net programming capability into the operator terminal 

itself,” Kromenaker said. “VB.net offers a capability to conve-

niently connect with the operating system of the HMI to de-

velop all kinds of advanced functionality.”

Users can create their own keypad, for example, that might 

have international symbols instead of letters and numbers, or 

customize objects within the toolbox to operate differently 

from standard operation. One example would be using VB-

Script animate complex machine motion on the display. This 

programming option provides machine builders with the abil-

ity to be more creative and to create custom programming to 

enhance operation. That might include specific functionality 

that the HMI typically can’t represent well visually, or the abil-

ity to link multiple tasks together.

For data collection applications, there’s an ability to add 

an FTP server to the HMI. Data files can be collected on the 

HMI and uploaded to the control system. Omron controllers 

support a SQL client, and provide a mechanism for collecting 

machine or manufacturing performance information along 

with data from the HMI and transferring it to a SQL server, 

which may be in the IT infrastructure. 

“The focus with this approach is adding sophistication to 

how the HMI operates and also the ability to offer connectiv-

ity within the factory,” Kromenaker said. “The user has more 

flexibility to add more options that they couldn’t before.”

The processing power of newer Omron HMIs is using In-

tel Atom processors and the Windows Embedded Compact 

7 (WEC7) operating system to enable use of VB.net on the 

HMIs.

Market Direction

Going into the future, Kromenaker said the direction of the 

HMI market will be moving in tandem with using the most 

popular screen technologies used on phones and televisions. 

There was a time when major control suppliers went to 

screen manufacturers to have their own displays built. The 

Integrating the controller with the operator panel creates a 

cost-effective solution for a wide range of machine control 

applications.
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Operator interface screens are moving to using multi-touch and 

pinch-to-zoom features along with advanced graphics to enhance 

the presentation of information.
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trend now is to use the technology that is the volume market 

mover in terms of screen technologies to drive future HMI 

offerings.

Other interesting developments are the continuing minia-

turization and improved power efficiency of electronics. We 

may see the HMI mounted on the surface of the enclosure or 

the machine with just small hole(s) in the panel for power and 

communications instead of having to cut a rectangular open-

ing in a panel to mount the HMI device.  

“If Power over Ethernet (PoE) continues to grow, there 

would only need to be one electrical connection to the HMI 

instead of the current two connections of power and commu-

nications. This would reduce heat buildup in the enclosure, 

make the HMI easier to install, and would also make it easier to 

meet hazardous location requirements, since cutouts into the 

enclosure would be minimized,” Kromenaker added. “The 

next step beyond this may be an ‘on machine’ HMI, where the 

HMI no longer has an enclosure, is mounted directly to the 

machine wherever needed, and connects to a machine com-

munications block nearby or perhaps operates wirelessly.” 

Upcoming features for industrial HMIs may also include 

more integration with diagnostics and media plus easy, on-

screen accessibility to hardware manuals for troubleshooting. 

B&R’s System Diagnostics Manager (SDM) is an example of 

a tool that can be accessed over the Web using the IP address 

of the controller to view diagnostics and error information for 

the machine. 

A new Visual Components package for Automation Studio 

available from B&R later this year will extend the set of tem-

plates, tools, and visual elements used to design screens to help 

achieve the look and feel of modern interface solutions and 

incorporate newer technology, such as HTML5. DN

For More Information:

B&R Industrial Automation: www.br-automation.com

Omron: www.omron.com

There is an evolution in HMI  
interface hardware but the 
demands of the factory are 

limiting changes to the 
physical hardware at the 
machine itself. Safety and 

reliability of the hardware are 
key concerns, and consumer 
products are designed for a 

different purpose.
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Carbon Fibers 
Spearhead Automotive 
Lightweighting Effort
To meet looming fuel efficiency standards, automakers are using carbon fiber 

composites in hundreds of automotive components. 

Charles J. Murray, Senior Technical Editor

M
ore than at any time 

in its 125-year histo-

ry, the auto industry 

wants to lose weight.

And while engi-

neers are willing to consider virtually 

any means of accomplishing that, car-

bon fiber composites are emerging as  

a major solution. These days, carbon fi-

bers are turning up in wheels, deck lids, 

oil pans, seat frames, brake rotors, body 

panels, engine covers, passenger cells, 

and countless other vehicle compo-

nents.

ÓDetroit is on a diet,Ó said Matt  

Zaluzec, technical leader for materials 

and manufacturing at Ford Motor Co. 

ÒThe entire automotive industry is try-

ing to lose weight.Ó

Indeed, the industry needs to lose 

weight if it plans to meet future US 

government standards, which call for a 

54.5-mpg corporate average fuel econ-

omy (CAFE) by 2025. ÓThe less mass 

you carry around, the less your pow-

ertrain has to work, and the less fuel 

you use,Ó said Andrew Pontius, director 

of design and development at Faurecia 

Emissions Control Technologies. ÒIn 

rough numbers, for every one percent 

you reduce your mass, you gain half a 

percent in fuel economy.Ó

ThatÕs why virtually everyone in 

the auto industry Ñ automakers and 

suppliers alike Ñ is designing low-

mass components. Ford, in particular, 

has been leading the way in so-called 

Òlightweighting,Ó and carbon fiber is 

playing a huge role in its efforts. At its 

Research and Innovation Center in the 

Silicon Valley, the automaker recently 

demonstrated how the Ford GT super-

car uses carbon fiber composites for its 

inner rear deck and body panels. The 

monolithic carbon fiber deck replaces a 

dozen or so individual pieces of metal 

on previous vehicles. The carbon fi-

ber body panels, meanwhile, enable 

Ford to create Ònegative spaceÓ Ð that 

is, open spaces through the body of the 

car, so air can flow through it, rather 

than around it. The result, they said, is 

superior aerodynamics for the 600-HP 

GT.

ÒWhat the materials have brought to 

us as a design team is the flexibility to 

Ford’s GT supercar uses carbon fiber composites on its body panels and inner rear deck. 
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challenge the norm,” said Chris Sven-

son, executive design director for the 

Ford in the Americas. “Materials like 

carbon fiber are great at producing light 

weight, but they’re also great for creating 

new forms never seen before.”

Still, those advancements pale in 

comparison to the material plans that 

Ford is hatching for the future. A con-

cept car called the Fusion MMLV 

(multi-material lightweight vehicle) 

employs hundreds of carbon fiber parts 

that would normally be steel. The list of 

such parts is virtually endless: carbon fi-

ber brake rotors that cut 6 lb apiece; car-

bon fiber seat frames that slash another 

couple of pounds. They’re also using 

glass-epoxy front springs, carbon fiber 

wheels, and even special weather strip-

ping around the doors — all for the pur-

pose of cutting weight.

Similarly, BMW has made a notable 

effort by using a carbon composite for 

the entire passenger cell, or “Life Mod-

ule,” of its i3 electric car. The i3, recently 

called “the most significant vehicle 

since the Model T” by well-known 

industry consultant A. Sandy Munro, 

breaks ground not only by using com-

posites, but by doing so in a way that’s 

highly manufacturable. Each of the au-

tomated stations involved in the cre-

ation of the i3 Life Module has a six-

minute cycle time, meaning that one 

complete carbon fiber-reinforced plas-

tic body rolls off the assembly line every 

six minutes.

”Everyone will tell you that a six-

minute cycle time is impossible,” Munro 

said. “But they’re doing it. It would take 

the aerospace industry at least three days 

to build something of this size.”

Ford and BMW are just the tip of the 

carbon fiber iceberg, however. Many 

cars with high-performance reputa-

tions are also employing it. GM, for ex-

ample, is using carbon ceramic matrix 

brake rotors, as well as a carbon fiber 

hood, rear spoiler, and rocker panels in 

the 2015 Corvette Z06. Supercar maker 

Hennessey has carbon composites in its 

Venom GT monocoque; Lamborghini 

is using it in the chassis of its Huracán 

LP610; and Koenigsegg put it in the 

wheels of its racy Agera S. To help boost 

fuel efficiency, Volkswagen also em-

ploys a carbon fiber-reinforced polymer 

(CFRP) monocoque on its 261-mpg 

XL1. 

Suppliers are upping their invest-

ment in carbon fiber composites, too. 

At the North American International 

Auto Show in Detroit earlier this year, 

Faurecia showed off a carbon fiber roof, 

glove box, liftgates, and even a cross-

car beam targeted at future vehicles. 

“If you have an electric vehicle and 

you want to show off its green person-

ality, this can be a good choice,” says 

Michael Twork, senior manager of re-

search and innovation at Faurecia Inte-

rior Systems.

The key question, of course, is how 

broadly such materials will be used in 

the future to replace more conventional 

choices, such as mild steel. The short 

answer is that they can be applied any-

where. If designers know the type and 

quantity of the resins used, as well as the 

orientation of the carbon fibers, they 

can design around the limitations of the 

material, engineers say. 

For design engineers, tensile strength 

and modulus of elasticity are the key 

parameters. And there, the numbers 

match up well. The modulus of elas-

ticity of anisotropic composites with 

aligned fibers, for example, varies from 

about 50-120 GPa (approximately 

7,000-17,000 ksi), compared to about 

210 GPa (30,000 ksi) for steel. Ten-

sile strength is over 1,000 MPa (145 

ksi), which is higher than that of con-

ventional mild steels. By fully compre-

hending the differences, experts say, au-

tomotive designers can make the new 

materials work. 

“With composites, the choices are in-

finite,” said Patrick Blanchard, technical 

leader of lightweight materials for Ford 

Motor Co. “You can tailor it to whatev-

er your needs are.”

Similarly, cost challenges aren’t an is-

sue in the right situations. Applications 

that reduce the number of parts (such as 

the Ford GT decklid that transforms a 

dozen parts into one) are the strongest 

candidates for carbon fiber use, accord-

ing to Blanchard. “It’s fair to say that any 

composite, whether it’s glass or any type 

of polymer, is going to be more expen-

sive than steel,” he said. “So integration 

is the key to providing an effective busi-

ness case.”

The bottom line is that automotive 

engineers are still learning about which 

applications are best suited to carbon-

fiber lightweighting. And even as they 

learn, fuel efficiency issues are pushing 

the number of those applications up-

ward. 

“We did a press release 10 years ago 

about lightweight materials and people 

said to us, ‘Yeah, yeah, when are you go-

ing to put it in a high volume vehicle?’” 

notes Zaluzec of Ford. “Well, here it is.” 

DN

For More Information:

Faurecia Emissions Control 

Technologies:  

www.faurecia.com/en

BMW’s carbon-fiber-reinforced plastic 

Life Module rolls off the assembly line 

every six minutes, compared to three 

days for similarly sized parts in the 

aerospace industry.

Ford’s lightweight Fusion MMLV concept 

car employs composite carbon fiber 

wheels. S
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Macro Sensors HPGS Series  
LVDT Position Sensors 
Designed to withstand high vibrations  

and extreme temps of power plants 

Macro Sensors introduces the HPGS 
series Hermetically Sealed, High 
Temperature LVDT Linear Position 
Sensor featuring a screw-on radial 
connector that ensures higher sensor 

reliability and longer life under the 
high vibrations and dirty environ-
ments of nuclear, gas and steam pow-
er plants.

The screw-on radial connector of 
the HPGS Series LVDT sensor pro-
vides a secure connection, enabling 
the position sensor to withstand con-
stant, heavy vibration resulting in 
increased productivity and reduced 
downtime for repairs. In addition, 
the connector offers a through-bore 
design that permits access to either 
end of the LVDT core for better me-
chanical support and core guidance 
as well as easier cleanout in dusty or 
dirty locations. The radial connector 
also gives the HPGS Series LVDTs a 
shorter installed length compared 

to units of the same range with axial 
connectors, enabling its use where 
space is limited.
Macro Sensors 

www.macrosensors.com

Powerbox New Medical 30W 
Power Supply 
An external power supply for type CF 

applications 

Powerbox, one of Europe’s larg-
est power supply companies and for 
more than three decades a leading 
force in medical power supplies, in-
troduces the EXM30 series of 30W 
external wall plug adaptors. 

The component lean flyback topol-
ogy is housed in a compact designer 
enclosure with exchangeable AC 
plugs, class II isolation, and IP 21 
protection. Although referred to as 
a 30W unit, nominal power is 36W 
and peak power an impressive 45W 
(considerably more for very short 
periods). Built in intelligent over 
temperature protection adds to both 

expected life and operation reliability. 
The uniquely low no load input pow-
er of less than 0,2W is another con-
tributor to reduced energy consump-
tion and reduced stress over time.
Powerbox USA, Inc. 

www.prbx.com

Supercritical Fluid Technologies 
SFT-10 High Pressure Carbon 
Dioxide Pump 
A completely self-contained liquid carbon 

dioxide pump

Supercritical Fluid Technologies, Inc. 
introduces the completely self-con-
tained SFT-10 Liquid Carbon Dioxide 
Pump. 

The SFT-10 pump can deliver car-
bon dioxide at pressures up to 10,000 
psi (69 MPa) at flow rates from 0.01 
to 24.0 ml/min. These characteristics 

make the SFT-10 an ideal pump for 
use in supercritical fluid extraction, 
and a variety of other high pressure 
applications, including supercritical 
fluid reaction chemistry and chroma-
tography.

The SFT-10 utilizes reliable, dual 
sapphire syringe pump technology 
to achieve high pressures rapidly. The 
Peltier chiller has superior cooling  
capability. It maintains the tempera-
ture at the pump heads low enough  
to ensure the carbon dioxide remains 
liquid.

The standard operating mode is 
“constant pressure” where the pump 
will maintain a pressure set point. An 
optional constant flow mode, from 
0.01 to 24.0 ml/min., is available.
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Lightweight, highly 
dynamic and cost-
effective: E4-1 light 
and R4-1 light tube

New E-Chains:

Moving Energy

Even Easier

igus.com/echain

The SFT-10 may be acquired as a 
stand alone CO2 pump or used as part 
of Supercritical Fluid Technologies’ 
SFT-110 / SFT-110XW Supercritical 
Fluid Extractors.
Supercritical Fluid Technologies 

www.supercriticalfuids.com 

Banner Engineering Wireless 
Vibration and Temperature Sensor 
Sensor provides wireless machine  

monitoring 

Banner Engineering introduces its 
wireless vibration and temperature 
sensor. Designed to effectively moni-
tor machines for increases in vibration 
and temperature, the sensor measures 
RMS velocity in inches per second or... 

Banner Engineering introduces its 
wireless vibration and temperature 
sensor. Designed to effectively moni-
tor machines for increases in vibration 
and temperature, the sensor measures 
RMS velocity in inches per second or 
millimeters per second, and tempera-

ture. This enables the sensor to iden-
tify machine problems before they be-
come too severe and cause additional 
damage or result in unplanned down 
time.

The sensor is optimized to work 
with 1-wire serial radio devices, such 
as Banner’s wireless Q45VT Node, the 
P6 Performance Node and the Mul-
tiHop M-H6 radio. Operators can 
easily set vibration thresholds based 
on the ISO 10816 standard. When a 
threshold has been exceeded, the wire-
less node can provide local indication, 
send the signal to a central location, 
and send the vibration and tempera-

ture data to the gateway for collection 
and trending.

The wireless vibration and tem-
perature sensor is ideal for a variety 
of machine monitoring applications, 
including motors, pumps, blowers 
and many other types of machines 
throughout a facility.
Banner Engineering Corp.

www.bannerengineering.com

Flexible Flat Semiconductor 
Cables
Rated for Class 1 clean rooms utilized in 

semiconductor wafer fabs

Rated for Class 1 Clean Rooms uti-
lized in Semiconductor Wafer Fabs, 
Cicoil’s Flexible Flat Cables are ideal 
for operational critical applications 
that require absolute reliability. The 
crystal-clear designs are free of halo-
gens & contaminants, and are an ex-
cellent alternative to PVC, Polyure-
thane and Teflon cables, especially in 
continuous motion and long-term 
flexing operations.

Cicoil’s One-of-a-Kind extrusion 
process allows multiple power conduc-
tors, shielded signal pairs, Fiber Op-
tics, Ethernet, Coax, Thermocouple 
Wires and flexible tubing for air, wire 
placement or fluid transfer, and other 
design elements like Cicoil’s patented 
StripMount™ fastening strip to be 

placed in a single flat cable, precisely 
controlling the Inner component 
spacing, jacket thickness and the over-
all cable shape.

The highly durable outer Flexx-Sil™ 
rubber jacket is self-healing from small 
punctures and will not wear, crack or 
deform during a lifetime of more than 
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10 million flexing cycles or long term 
exposure to vibration, de-ionized wa-
ter, cold temperatures (-65°C), alco-
hol, extreme heat (+165°C), stress, UV 
light and many chemicals.
Cicoil Corporation 

www.cicoil.com

Materials & Assembly 

Standard Knapp Model 333 
Vanguard Wrap-Around Packer  
Compact, fast and reliable solution for 

corrugated, full wrap-around packing 

Standard-Knapp, a worldwide lead-
er in the manufacture of innovative 
packaging machinery, announces the 
Model 333 Vanguard Wrap-Around 
Packer, which produces a tight, square, 
cost-saving wrap-around tray or full 
case shipper. Depending upon the 
product and the case, the Vanguard of-

fers speeds of up to 30 cycles per min-
ute. With its robust construction, Van-
guard offers high reliability for 24/7 
operation and a compact design that 
fits into any shop floor. Snap-in parts 
and quick-handle adjustments provide 
reliable, repeatable changeover. Van-
guard can handle a wide product pack-
aging range, including cans, cartons, 
and bottles (glass or plastic), as well as 
multi-packs, tubs, and aseptic packs.
Standard-Knapp 

www.standard-knapp.com

New TPE Compounds from  
Teknor Apex 
A new family of thermoplastic elasto-

mers (TPEs) for consumer products

A new family of thermoplastic elasto-
mers (TPEs) for consumer products 
provides vivid color, tactile appeal, and 

soft-grip ergonomics while spanning 
a broad range of physical properties 
and exhibiting excellent moldability, it 
was announced today by Teknor Apex 
Company, which will introduce the 
compounds at Fakuma 2015 (Stand 
B5-5315).

Monprene® CP Series compounds 
are standard products available in 
identical formulations to customers 
in North America, Europe, and Asia. 
Two series are available: Monprene 
CP-10100 low-density compounds, 
with specific gravity of 0.89; and 
Monprene CP-11100 high-density 
compounds, with specific gravity of 
1.15. Initially each series is comprised 
of six grades with Shore A hardness 
ranging from 40 to 90.
Teknor Apex Company 

www.teknorapex.com/ 

igus New Chainflex M Line 
Cables
igus has announced the release of their 

Chainflex M line of lower-cost cables

Tested, safe, yet low in price – this is 
the promise from igus with their new-
est line of Chainflex cables. From 
control, servo motor, and measuring 
system cables, to data, power, and bus 
cables, Chainflex M offers a full cable 
range, all designed specifically for 
continuous-flexing applications; at 
about 40% lower cost than traditional 
Chainflex cables.

The standard line of Chainflex ca-
bles is tested and guaranteed for high 
speeds, high cycles, and demanding 
environments, yet many applications 

do not require such high standards of 
their cables. Now, with Chainflex M, 
manufacturers have the option of hav-
ing the flexible reliability of Chainflex, 
but with a lower cost. Guaranteed for 
up to 5 million cycles, Chainflex M 
cables are in the same price range as 
cables for non-flexing applications.
igus Inc. 

www.igus.com 

Software & Hardware

Nanonics Connectors from  
TE Connectivity 
New addition to Nanonics line  

qualified to military specification  

MIL-DTL-32139  

TE Connectivity (TE), a world leader 
in connectivity, announces its new 
two-row nanominiature rectangular 
connectors as the latest addition to 
its line of nanonics connectors. The 
ultra-compact and weight-saving 
connectors have been qualified to 
MIL-DTL-32139 specifications by 
the Defense Logistics Agency (DLA) 

Land and Maritime, and are designed 
to meet the rugged needs for applica-
tions within aerospace and defense, 
test and measurement, marine, and 
commercial air.

Keyed housings also ease instal-
lation by virtually eliminating mis-
match and stubbing during the mat-
ing process, and corrosion-resistant 
plating helps withstand harsh envi-
ronments. In addition, the contacts 
are made of gold-plated copper alloy 
to withstand voltage from 250V at sea 
level, and 100V at 70,000 feet.

The new connectors consist of 
wired products with seven sizes from 
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9 to 51 positions. They are inter-
changeable and intermatable with 
most nanonics connectors including 
non-TE brands.
TE Connectivity

www.te.com

ICP DAS USA Introduces 
Multifunctional Remote I/O 
M-7024U multifunctional remote I/O 

module has analog output, digital 

input and digital output 

ICP DAS USA introduces M-7024U, 
a multifunctional remote I/O mod-
ule that has 4-channel analog output, 
4-channel digital input and digital 
output. It provides programmable 
output range on all current and volt-
age analog output channels including 
0 ~ 5 V, +/-5 V, 0 ~ 10 V, +/-10 V, +4 ~ 
+20 mA and 0 ~ +20 mA. Each analog 
output channel can be configured for 
an individual range. The M-7024U 

module also features per-channel 
open-wire detection for +4 ~ +20 mA 
outputs, as well as 8 kV ESD Protec-
tion and 2500 VDC intra-module 

isolation. Thus it provides a very 
safe and flexible solution for indus-
trial systems. Options for configur-
ing power-on and safe values are also  
included.

The M-7024U multifunctional  
remote I/O module communicates 
over Modbus RTU and DCON 
protocols via RS-485. Like most of 
our other M-7000 series Modbus 
RTU based remote I/O modules, 
it also supports a wide operating 
temperature range of -25 to +75°C 
(-13F ~ 167F). A free EZ Data Log-
ger software is also provided with 
the M-7024U data acquisition 
module for PC based data logging 
and control systems, which can help 
users easily monitor the system, 
view the trend and generate reports. 
The M-7024U can be used in vari-
ous automation and control appli-
cations where the system needs to 
take digital input signals and send 
out analog output and digital out-
put signals.
ICP DAS USA, Inc. 

www.icpdas-usa.com
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GADGET FREAK 
The Gadget Freak®  Files Case #268

The Handy Rival Challenges 
You to Rock, Paper, Scissors

Are you a Gadget Freak? Design News and Allied Electronics would like to send you a check for 

$500 to spend on Allied’s website at www.alliedelec.com/gadgetfreak or anywhere you please. And don’t 

forget to supply us with a video file of your gadget in action. Email Design News your proposed project 

(must incorporate electronic components and involve sensing, motion, timing and/or networking ele-

ments) to jennifer.campbell@ubm.com, along with a description of how it works, a parts list, schematic, 

photos, and video. If your project is selected, you’ll receive a $500 check from Design News and will be 

featured in an upcoming issue of the magazine or at designnews.com with your invention.

For parts information, 

call (800) 433-5700 or go to 

www.alliedelec.com/gadgetfreak

Sponsored by »

DesignNews.com
Check out this gadget in action at 

http://ubm.io/1FXdTS1.

Sign up for the Gadget Freak RSS feed and 

get the posts delivered directly to your desktop 

at http://www.designnews.com/rss_simple.asp.

More of What You Need: Find schematics, 

build instructions and a full parts list at 

http://ubm.io/1FXdTS1.

To get Gadget Freak delivered directly to 

your inbox, go to http://www.designnews.com/

register.asp.

A D V E R T I S E M E N T

ROCK, PAPER, SCISSORS ... SHOOT!

Amt Part Description Allied Part #

2 Servo Motor 70050414

1 PIR Sensor 70372366

2 Reed Switch 70168917

1 Power Source 70213306

1 Speaker 70115728

THE HANDY RIVAL is an arcade game, created by Colorado 

State students Jacob Dahlke, Kyle Hartson, RJ Miller, Melissa Wills, 

that allows an individual to play rock, paper, scissors against a robot-

ic hand. When the user puts on the glove, movement is detected and 

the displays turn on. Blinking LED lights prompt the user to select 

either the “Best of Three Rounds” or the “Best of Nine Rounds” 

button. After a button is pushed, the LEDs stop blinking and the 

game begins.

There are four beeps to synchronize the user with the timing of 

the “rock… paper… scissors… shoot.” On the fourth beep or the 

“shoot,” the user and the robotic hand show their selection by use 

of the familiar rock, paper, or scissors hand signal. If the user wins, 

the victory sound plays and one point is added to the “Player” score 

on a 7-segment display. If the user loses, the defeat sound plays and a 

point is added to the “Rival” score on a separate 7-segment display. 

In the event of a tie, a neutral beep sounds, no points are awarded, 

and the round is replayed. DN
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1.800.433.5700

More Premium Brands. More Products in Stock. More Solutions for You.
See it all at thinkallied.com/powerhouse

Modular | External | DIN Rail | Open/Closed Frame | Front End | PCB Mount | POE | LED Driver

More Power in the Power House
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800 453-6202

>> Accelerate your productivity at ni.com/embedded-platform

 ©2013 National Instruments. All rights reserved. LabVIEW, National Instruments, NI, and ni.com are trademarks of National Instruments. 

Other product and company names listed are trademarks or trade names of their respective companies.    12114

Smarter Embedded Designs,

Faster Deployment

The combination of NI LabVIEW system design software and reconfi gurable I/O 

(RIO) hardware helps small design teams with varied expertise develop demanding 

embedded applications in less time. Using this graphical system design approach, 

you can take advantage of the same integrated platform to program embedded 

processors and FPGAs for faster application development in industries ranging 

from energy to transportation, manufacturing, and life sciences.

LabVIEW system design 
software offers ultimate 
fl exibility through FPGA 
programming, simplifi es 
code reuse, and helps 
you program the way you 
think–graphically. 
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259 Elm Place, Mineola, NY 11501
Phone: 516.248.3850 | Fax: 516.248.4385
Email: info@khkgears.us

Now available factory direct
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Reliable detection 
for your application.

High-quality sensors from a high-service distributor.

1 st Choice in 

Automation and Control 

More Premium Brands. More Products in Stock. More Solutions for You.
See it all at thinkallied.com/industrialautomation
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MICRO-EPSILON

Raleigh, NC 27617 / USA

Phone +1/919 787 9707

me-usa@micro-epsilon.com

www.micro-epsilon.com

DISPLACEMENT & 

POSITION SENSORS

� Measuring ranges:  
 up to 300m (without reflector) 
 up to 3000m (with reflector)

� Outstanding repeatability

� Fast response time

� Compact design

� New: Compact & reliable  
 laser distance sensor

DISTANCE SENSORS

optoNCDT ILR for extreme  
long measuring ranges

DRAW WIRE SENSORS

High precision and accuracy

� Measuring ranges from 50mm to 50m

� Customer specific OEM‘s

� Very compact sensor design

� Output: encoder, potentiometer,  
 current, voltage

� Simple to install  
 and easy-to-use 
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S6   Many-Core 
Processors for 
Control 
The latest Intel processors are 
powering many-core industrial 
servers for control applications, 
and extending the impact of 
Moore’s Law into the future. 
By Al Presher, Contributing 
Writer

S10   Smart Actuator 
Propels Hydraulic 
‘Beast of Burden’ 
A smart hydraulic actuator is 
enabling a powerful four-legged 
robot to negotiate harsh terrain 
without the aid of multiple 
cables, remote computers, or 
external devices.  
By Charles J. Murray,  
Senior Technical Editor

S12   Pneumatic Support 
Keeps the Air 
Force’s Warthog  
in the Skies 
To carry out the program, Boeing 
built five custom carriages using 
a custom pneumatic rod lock 
system developed by Advanced 
Machine & Engineering Co. 
By Pat Toensmeier,  
Contributing Writer

S13   Regional & Tech 
Trends Propel 
the Global Food 
Packaging Market 
The global packaged food 
market is still rising, thanks to 
constantly changing consumer 
preferences and growing 
demand in the Asia Pacific 
(APAC) region, and the global 
food packaging machinery 
market is continuing to ride its 
fortunes. 
Tracey Schelmetic,  
Contributing Writer

S14   Motion Control in 
Packaging: 11 Tips 
for Improvement 
Automation combined with 
trained personnel will provide 
faster, more efficient, and 
cost-effective production. 
With automation products and 
software becoming so much 
more reliable and affordable, the 
days of the purely mechanical 
system are numbered, if not 
already spent.  
Ajay S. Rana,  
Siemens Industry Inc.
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Relay or Transistor Outputs

10A contact relay output, 300mA per 
channel transistor output

Digital, Analog and High-speed Inputs 

• Eight built-in digital inputs of which two can be configured 
as 0-10VDC/4-20mA analog inputs

• 4 high-speed inputs (up to 10kHz)

RS232C and RS485 ports 

• Serial and PLC communication

• Driver to communicate with other PLCs

USB-A Port

For data logging, recipe data and 
performing program updates

Embedded USB Mini-B Port

RJ45 Ethernet Port

• Supports remote Ethernet communication and Modbus TCP

• Driver to communicate with other PLCs

800.262.4332

Analog Expansion Cartridges

Add up to two analog expansion cartridges 
for an additional four analog I/O

Analog Outputs 

Two 0-10V DC/4-20mA analog outputs

HMI + PLC in One

By combining PLC and HMI functions in one, the FT1A Touch makes 

it faster and easier to build smart machines. This integration reduces 

initial design and maintenance costs by eliminating extra components 

and duplicate programming. Just one HMI+PLC unit optimizes 

efficiency and productivity by providing the complete functionality 

of a separate PLC and HMI system.

For more details and to read our Tech Note, visit www.IDEC.com/Touch

The Most Efficient Automation Solution
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3 Bezel Colors 

• Silver

• Light gray 

• Dark gray

Screens

• STN monochrome (740cd/m2)

• 65K TFT color (400cd/m2)

Flexible and Stress-free Programming

• 5MB screen-editing memory

• Over 7,000 symbol factory images

High Environmental & Safety Ratings

• IP66f (water and oil tight) 

• NEMA 4X (indoor) and 13 

• Class I, Division 2 for hazardous locations

Extreme Operating Temperature

-20° C to 55° C

www.IDEC.com/usa

Smart Products... Simple Solutions

Actual Size
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Many-Core Processors 
for Control

T
he hallmark of PC control 
has always been the benefits it 
can pass on to machine control 
applications through increases in 

PC performance, along with steadily falling 
component costs. In recent years, higher 
performance has been achieved using 
multi-core processors.

But now, as a next step in the develop-
ment of technology, a new type of many-
core industrial servers are offering both a 
higher number of processors and at the 
same time more cores on a board. Current 
configurations for the industrial control 
market are available with up to 24 cores, 
and also provide both a much larger cache 
and higher clock rates.

ÒWith continued increases in machine 
complexity, a trend has emerged that 
signals greater demand by machine build-
ers for control systems with much higher 
performance and connectivity. Machines 
and lines that previously may have required 
multiple controllers for different tasks 
can now be operated with one centralized 
Industrial PC (IPC) by utilizing the latest 
Intel processors,Ó said Reid Beilke, indus-
trial PC product specialist for Beckhoff 
Automation.

A key is that many-core industrial 
servers can provide the compute power 
to implement centralized control system 
architectures that are capable of controlling 
complex machinery and equipment from 
a central location. Enhanced performance 
may also create an opportunity to run 
more processor-intensive tasks such as 
scientific automation and simulation, for 
example, in addition to machine control 
tasks. 

The latest Intel processors are powering many-core industrial servers 
for control applications, and extending the impact of Moore’s Law into 
the future.

By Al PreSher, ContriButing Writer

this estimated development of the number of cores to be available shows how  
multi-core technology will continue to evolve over the next three years.

the new C6670 industrial server from Beckhoff offers options for two intel Xeon 
processors each with 6, 12, or 18 cores on one motherboard.
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ProgreSSion to MAny-Core 

Control

The technological progression of PC 
control has offered controllers with multi-
core processors for many years already (in 
cabinet, arm/pole, and DIN rail-mounted 
formats). But now Beckhoff is offering a 
new  “many-core” industrial server hard-
ware (C6670) and TwinCAT 3 software 
which is able to maximize the performance 
of many-core PC-based hardware, all 
the way up to 256 processor cores when 
available in the future. Currently, two Intel 
Xeon processors are available each with 
six, 12 or 18 cores integrated on a single 
motherboard. 

A wide variety of modular and scalable 
IPCs and industrial servers are targeting 
integration into the most demanding 
applications today, including Industry 4.0 
concepts. These new  industrial servers, for 
example, would enable customers to imple-
ment a server-based methodology for ma-
chine control by using up to 36 CPU cores 
and 2 TB of onboard RAM. The target is 
to use this solution as a centralized control-
ler on multiple highly complex machines, 
or as part of an overall system architecture 
that extends data acquisition and analysis 
functionality to an entire plant floor.

“This data can then be distributed 
throughout company ERP systems and the 
cloud via a secure, encrypted communica-
tion protocol such as OPC UA, providing 
a real-time, up-to-the-minute look into 
plant production details. Of course, nu-
merous other CPU-intensive tasks can be 
added to one industrial server beyond the 
control and data acquisition for multiple 
machines, including the addition of robot 
control, safety technology, vision systems, 
condition monitoring, and much more,” 
Beilke said. 

Using the multi-core optimized Twin-
CAT 3 software, each specific task can be 
allocated to a separate core. In the case of 
the C6670 industrial server, Beilke said that 
up to as many as 36 different CPU cores 
can be “isolated” for dedicated tasks on a 
single PC-based device. With the ability to 
distribute the workload over several CPU 
cores, machine builders and manufactur-
ers can increase the overall efficiency and 
throughput of the system. This streamlines 
the hardware architecture and increases per-
formance, while giving the system room to 
grow for the implementation of additional 
functionality as production needs dictate. 

APPliCAtionS for MAny-Core 

induStriAl ServerS

One application area where this new 
technology may be used is machines with 
multiple complex machine modules. An 
example would be a machine with a loader 
module that loads parts to be processed 

into a machine. Various modules might 
control a loading robot, along with func-
tions for processing parts. Finished compo-
nents are then made available in a transfer 
unit for further processing. 

One approach to this application would 
be a system architecture that distributes 
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processing for the multiple machine mod-
ules required in this system to many In-
dustrial PCs. But this would result in more 
communication overhead between the 
processors. In addition, diagnostics would 
become more difficult because distributed 
data would have to be collected first. The 
software that runs on the different proces-
sors has to be managed, and interfaces have 
to be agreed. 

According to Beilke, using a many-core 
server would provide a powerful PC to 
realize centralized control by distribut-
ing the different machine modules to the 
individual cores of the many-core CPU, 
for example. In this way, the modularity is 
maintained, while the benefits of a central 
controller can also be used. With this 
control philosophy it is possible — today 
and in the future — to implement each of 
the different modular machine parts on a 
central PC-based controller.

The high-performance CPU could also 
handle visualization. And since many-core 
CPUs can be equipped with high-perfor-
mance graphics cards, they can also be used 

Bring Your Machine To Life 
With Advanced Control Algorithms
Aerotech can partner with you to design 
advanced control algorithms for your specifi c 
application to maximize machine performance.

In our concept machine at right, Aerotech’s standard 
controller is fl exible enough to control the simple 
motion of moving the head of this wasp to and fro 
or the more complicated coordination of the wings 
and leg motion to track its next meal detected by the 
vision system. 

Aerotech can accommodate your custom automation 
controller needs by creating algorithms at the 
application, motion engine, and/or fi rmware layer 
of the architecture to easily control complicated 
machines. If you have a need for special control 
algorithms, contact Aerotech today.

Contact our Control Systems Group 
at 412-967-6839 or 
sales@aerotech.com to 
discuss your application today, 
or see go.aerotech.com/csg40 Dedicated to the Science of  Motion

•  Hardware  •  Software •  HMI •  Firmware 
•  Packaging •  I/O •  Motors •  Electronics

We customize Aerotech automation for you       
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Many-core industrial servers are targeting centralized control system architectures 
where the goal is to control complex machinery. Machines that consist of different 
functional modules can map individual control programs and run them in parallel.
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to execute advanced and ergonomic 3D or 
multi-touch applications. 

funCtionAlity inCreASeS With 

CoMPuting PoWer

By running one or more PLCs in IEC 
61131 with object-oriented extensions, 
motion control with point-to-point axes 
(PTP) is also integrated. A CNC or a robot 
could also be added to the process along 
with applications such as image process-
ing and condition monitoring that require 
large amounts of memory area and execute 
complex processor-intensive algorithms. 
By integrating MATLAB/Simulink into 
TwinCAT 3, there is a capability to use 
simulations in more automation control 
applications. 

The key to this approach from a 
technology perspective is its ability to 
accommodate dramatically increased 
functionality on a single central com-
puter. This potentially offers a path 
to continuous overall performance 
increases and also allows task cycle times 
to be reduced. 

Beckhoff ’s perspective is that conven-
tional PLCs have cycle times of 5 ms to 
10 ms, while PC-based controllers with 
cycle times of 1ms or less have already 
been available for some time. With 
high-performance many-core computers 
and TwinCAT 3 software, cycle times are 
expected to fall to a level of 100 µs or less. 
In addition to software that supports short 
cycle times, a high-performance fieldbus 
such as EtherCAT is required to get data 
into the central PC deterministically and 
with precise timing even with high clock 
rates.

The resulting system architecture would 
consist of a powerful PC, an EtherCAT 
fieldbus, fast I/O modules and software 
solutions for PLC, motion and specialized 
applications such as scientific automation. 
High-speed I/O enables higher sampling 
rates for control loops, which normally 
leads to better control results. In conven-
tional applications such as control of a 
pneumatic cylinder, which occurs dozens 
of times on machines, these faster response 
times can also enhance overall machine 
performance. 

Controlling MultiPle CoMPleX 

SySteMS

“A new age of machine control and con-
nectivity is upon us. With the growing 

demand for big data systems, PC-based 
controllers provide ever-increasing value to 
deliver this functionality to the industrial 
market,” said Beilke.

“Consolidation of multiple complex 
systems provides companies with the 
power to run leaner and operate more 
efficiently. With the advent of many-core 

systems for machine control and automa-
tion, this increased productivity comes 
with a long-term positive outlook for 
intellectual property growth, as the many-
core concept enables companies to adeptly 
position themselves for peak competitive-
ness — today and far into the future,” he 
said.
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Smart Actuator Propels 
Hydraulic ‘Beast of 
Burden’

K
nown as the Integrated Servo Actuator, the 
custom-designed component incorporates a 
two-stage servo control valve, position and pres-
sure sensors, and onboard electronics. By doing 

so, it creates a simpler package for the legs that propel the 
robot.

“It dramatically simplifies the architecture of the quad-
ruped,” said Gonzalo Rey, director of research and tech-
nology for Moog Inc. “By integrating all those functions 
into one piece of metal, it doesn’t need any additional 
transducers, cables, or remote computers telling it what to 
do.”

The HyQ (hydraulically powered quadruped) robot, 
created by researchers at the Italian Institute of Technol-
ogy, was developed as a platform for the study of dynamic 
robotic motions, such as running and jumping, over rough 
terrain. From the outset, researchers hoped it could be 
applied to a variety of applications — such as defense, 
rescue, and construction trades — where it could be used 
to haul equipment and supply power.

“We look at it as a power tool, a mechanical beast of 
burden that can negotiate rough terrain and deliver pay-
loads and power when it gets there,” Rey said.

To accomplish that, however, the 200-lb robot needed 
to control the torque of 12 of its leg joints. Torque control 
is key to the robot’s ability to maintain balance over 
uneven surfaces, Moog engineers said. Using position 
control without it, they said, would likely cause the robot 
to topple when it encountered unexpected obstacles.

“Torque control allows the designers to stabilize the 
robot, even in less structured environments,” noted George 
Small, principal engineer for Moog. “Position control alone 
is just not robust enough for those kinds of applications.”

To solve the problem, Moog engineers endowed the 
hydraulic actuator with a two-stage hydraulic servo valve 

A smart hydraulic actuator is enabling a powerful four-legged robot 
to negotiate harsh terrain without the aid of multiple cables, remote 
computers, or external devices.

By CharleS J. Murray, Senior TeChniCal ediTor

Moog’s integrated Servo actuator packs a two-stage hydraulic 
servo valve, along with sensors and electronics, into a custom-
designed, printed titanium body made by additive manufacturing. 
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accompanied by pressure sensing, posi-
tion sensing, and closed-loop control 
via the unit’s onboard electronics. All of 
the components are incorporated into a 
custom-designed, printed titanium ac-
tuator body made by additive manufac-
turing. During operation, the actuator’s 
hydraulics typically operate at 2,300 psi, 
although they are capable of pressures in 
excess of 3,000 psi, Small said.

Moog engineers said the key to 
achieving torque control is the band-
width of the hydraulic valve. The HyQ’s 
valves operate between 150-300 Hz, 
enabling the system to control joint-
level torque in the range of 40 Hz. Such 
speed is critical, engineers say, because 
the robot must be able to quickly 
react when its “foot” strikes an uneven 
surface.

“With each step, it stays on the 
ground for only a fraction of a second,” 
Rey said. “And in that fraction of a sec-
ond, you have to control the torque and 
generate a force to balance it.”

Robots have long been able to accom-
plish such feats, but the Integrated Servo 
Actuator enables designers to do it in a 
compact way. “Traditionally, you would 
have scattered all the various functions 
into individual components,” Small said. 
“Here, it’s easier to use because we’ve put 
all those elements into a single package.”

ALL IN ONE

PLC
HMI

w w w . u n i t r o n i c s . c o m

u s a . s a l e s @ u n i t r o n i c s . c o m

Unitronics, Inc. 
1 Batterymarch Park Quincy, MA 02169 USA
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Choose an HMI touch panel – 
7", 10.4" or 15.6" model

Add a CPU – 
snap it to the 
back of the panel

Select Uni-I/O™ and Uni-COM™ 
modules – snap them next to the CPU

7" PLC+HMI 

10.4" PLC+HMI 

15.6" PLC+HMI 

7" PLC+HMI 

10.4" PLC+HMI 

15.6" PLC+HMI 

Unitronics, a pioneer in the 

manufacture and design of PLCs with 

integrated HMI and onboard I/O, has 

established several product lines that 

meet a diverse range of requirements 

with best-of-breed technical support 

and intuitive-single software 

environment provided at no extra cost.

7, 10.4 or 15.6-in color touch HMI

Up to 2000 I/O points

Advanced communications including EtherNet/IP

Modular Design for easy customization
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using position and torque control, 
Moog’s actuator enables the four-legged 
hyQ robot to balance itself on uneven 
surfaces. 

“TorQue ConTrol allowS The  
deSignerS To STaBilize The roBoT,  
even in leSS STruCTured environMenTS.”

 — George Small, principal engineer for Moog
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Pneumatic Support 
Keeps the Air Force’s 
Warthog in the Skies

T
he A-10 Warthog has been flying with the US Air Force 
for almost 40 years. Its offensive capabilities — ground 
attack and close air support — are so formidable that it 
has been called the “sledgehammer of the skies.” 

The A-10 will fly for at least one more year, after funding for 
continued operations was approved by Congress on April 30. 
That means the refurbishment and maintenance work on the 
aircraft will go on, as well. 

To carry out the program, Boeing built five custom carriages 
using a custom, upgraded pneumatic rod lock system developed 
by Advanced Machine & Engineering Co. (AME). 

The system is based on AME’s fourth-generation AMLOK 
line, according to the company’s sales manager, Shane Hatfield, 
but is customized for the five specially made Boeing fixtures, 
which allow the A-10’s heavy fuselage to be mounted for 
structural repair operations without deforming the airframe. 
(The A-10’s empty weight is 29,000 lb.) Each fixture has 28 rod 
locks, with each able to support 5,000 lb with little backlash.

The rod lock is a “power-off” unit, which means it only en-
gages locking points on a cylinder rod when pneumatic power is 
shut off. “Release pressure and holding force go hand-in-hand,” 
Hatfield said. 

Commercial AMLOK versions use 60 psi of pneumatic 
power from shop air to keep the clamping mechanism open. 
The A-10 lock requires 90 to 95 psi. Once the lock is positioned 
on a rod, pneumatic pressure is shut off, activating the spring-
loaded clamping mechanism. Using pneumatic pressure to de-
activate the locks improves worker safety and prevents mishaps 
caused by accidental loss of air. Only when pressure is restored 
can the load be released.

The Air Force contacted Boeing, and conceived the design 
of the fixtures and subcontracted their manufacture out to area 
firms, and that’s when AME joined the project. 

Hatfield does not disclose details of the rod lock’s interior 

design, saying only that it is a “complicated mechanism” with 
a “piston and collet configuration” and “a lot of technology.” 
Features include a static wipe rod that cleans the grooves in the 
rod cylinders where the lock attaches.

Supporting 5,000 lb, each A-10 rod lock handles almost 
double the load of a conventional lock and maintains its posi-
tion with maximum axial backlash of 0.002 to 0.003 inches. 
Hatfield says some level of “float” is needed in lock attachments 
because components would drag on each other and affect lock-
ing integrity. Axial backlash measurements were tracked by laser 
during prototype testing of the fixtures and locks.

Boeing manufactured five fixtures for the refurbishment 
program. Each has 28 holding points for locks. Rod locks are 
positioned at seven points on both sides of the fuselage — 28 
points in all. This means that AME supplied at least 140 locks 
for the fixtures. 

Hatfield says the company’s commercial locks are tested for 
2.5 to 7 million cycles and warranted for one year and 1 million 
cycles. The comparatively low number of A-10 refurbishments 
(the entire fleet is about 265 aircraft) means each lock may only 
experience 200 cycles per year.

But this was a case where the size and weight of the aircraft 
required a custom system that was beyond standard catalog rod 
locks.

To carry out the program, Boeing built fve custom carriages using a 
custom, upgraded pneumatic rod lock system developed by Advanced 
Machine & Engineering Co.

By Pat toenSmeier, ContriButing Writer

Custom-designed pneumatic rod locks secure the a-10’s 
fuselage without external loading and consequent damage 
during the aircraft’s refurbishment operations.
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Regional & Tech 
Trends Propel 
the Global Food 
Packaging Market

T
he global packaged food market 
is still rising, thanks to constantly 
changing consumer preferences 
and growing demand in the Asia 

Pacific (APAC) region, and the global food 
packaging machinery market is continu-
ing to ride its fortunes. With the packaged 
food industry worth between $4 and $5 
trillion in 2014, analyst group TechNavio 
valued the global food packaging machin-
ery market at $14 billion last year. It expects 
the market will reach $19 billion by 2019, 
representing a compound annual growth 
rate (CAGR) of more than 6%.

In the US alone, the packaged food 
industry was valued at $2.15 billion in 
2014 and is expected to reach $3.21 billion 
by 2019 — a CAGR of 8.31%. While new 
customers of the food packaging equip-
ment are more likely to be in Asia today, 
most of the industry's largest manufacturers 
remain in the US.

TechNavio's report found that demand 
for food packaging machinery is being 
driven by trends toward smaller packages 
with less content as well as diverse, eye-
catching container formats. This has raised 
sales for packaging machines that can work 
on a smaller scale and those that are flexible 
for use in different specifications of size and 
structure.

While the consumption of packaged 
food in North America and Europe has 
certainly reached market saturation points, 
frequently changing consumer trends en-

sure there will always be markets and thus 
new machinery demand in those regions.

In terms of rising demand for packaged 
food, however, the APAC region is the area 
to watch, as it represented 39.9% of global 
market share in 2014, with a majority of 
the business in China and Asia. Europe, 
Middle East, and Africa (EMEA) repre-
sented 34.6% of the world market, and 
the Americas took 25.4%. According to 
TechNavio Senior Analyst Sharan Raj, the 
growth in APAC is due to the increasing 
migration of rural populations to urban 
areas coupled with increases in disposable 
income and the growth of organized retail-
ing.

"The market in the APAC region is one 
of the fastest-growing because of the high 
number of food packaging firms catering to 
a huge population," said Raj. "Most of the 
packaging equipment vendors in the APAC 
region operate on a small scale."

In Europe and North America, there is 
a need for advanced packaging technolo-
gies and new equipment. These advanced 
technologies help fulfill the use of more 
innovative packaging materials that will 
extend the shelf life of products. Some 
even use biological and chemical sensors to 
monitor changes in temperature and mois-
ture content. In addition, more advanced 
food packaging technologies are meeting 
supply chain and inventory technology by 
allowing packagers to build RFID tags into 
packaging films.

Frequently changing consumer trends ensure 
there will always be markets and thus new 
machinery demand in those regions.

By Tracey SchelmeTic, conTriBuTing WriTer

PERFORMANCE MOTION DEVICES, INC.

80 CENTRAL ST.  |  BOXBOROUGH, MA 01719

P: 978.266.1210  |  WWW.PMDCORP.COM

Our new MC58113 IC is a motion 

breakthrough in price and performance. 
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Brush motors; this powerful yet tiny IC 

features high performance FOC current 

control, advanced S-curve profi ling, and 

direct PWM signal output. Constant 

innovation – it’s why PMD’s motion 
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medical, industrial, semiconductor, 

and automation control applications.
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Motion Control in 
Packaging: 11 Tips For 
Improvement 

P
ackaging lines, whether be-
ing designed for Greenfield 
installs or Brownfield expan-
sions, can take advantage of 

the many technical innovations being 
made in the areas of motion control, 
software communications platform 
integration, safety, remote connectiv-
ity, washdown rating, or international 
standards compliance and modularity. 
The burgeoning market for American-
built equipment in the emerging and 
traditional offshore markets, plus a 
continued strong domestic business 
climate, are driving the development 
of more advanced technologies and 
flexibility in design of such equipment 
and systems.   

In this article, the author details 
some recent technology developments 
in packaging machine and line motion 
control, offering 11 areas for both end 
user line improvements and expanded 
capabilities for the machine OEM, as 
follows:    

1
A new decentralized drive technol-
ogy offered today consists of a drive 

mounted directly over the motor. This 
technology significantly reduces the 
amount of cabling required, plus con-
serves control cabinet space, cooling 
costs, and related energy efficiencies. 

Quick connects and a common DC 
bus further enhance the effectiveness 
and field performance of this decen-
tralized drive concept. Also, since 
there is just one cable per motor, it 
also eliminates the need for a separate 
communication cable. This is just an 
integral part of “Hybrid Cable technol-
ogy” now on the market.   

2
The incorporation of EtherNet I/P 
interface into the drive to permit 

online communication with other 
brands of equipment. This develop-
ment has significant advantages in a 
Brownfield line expansion/upgrade 
with legacy controls or when new 
equipment that utilizes various brands 
of motion control components is being 
incorporated by an end user or system 
integrator. Through a regular Ethernet/
IP cable connection, other communi-

cation languages can be routed to the 
drive system components and motion 
controller, thereby providing huge 
capital savings and time savings. In 
short, it gives the end user and OEM 
a flexibility to choose the best control 
components. From the software per-
spective, the heterogeneous automa-
tion environment of the past was a 
significant engineering challenge and 
financial roadblock, but not anymore.  

3
Advancements in the “safety wall” 
for packaging machine builders, 

whereby a safety PLC, hardware and 
software, plus features such as safety 
integrated into the drives, provide an 
effective double safety scenario. The 
days of the mandatory keyswitch lock-
outs and intense engineering of the line 
safety have given way to the fail-safe 
controller, with safety functions inte-
grated on the drive, while closed-loop 
position control of the drive remains 

Automation combined with trained personnel will provide faster, more 
effcient and cost-effective production. With automation products and 
software becoming so much more reliable and affordable, the days of 
the purely mechanical system are numbered, if not already spent. 

By AjAy S. RAnA, SiemenS induStRy inc.   
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fully active. This means faster restart 
of the line, as setup functions can be 
performed with the protective covers 
and guards open, so you get shorter 
downtimes, less wasted product, and a 
resulting higher level of productivity, 
all in a totally safe environment that 
protects operators and machinery alike.  

4
New motion controller technology, 
ranging from 1-128 axis capac-

ity, with just two form factors, that 
is, motion control and a PLC func-
tionality in one hardware package, is 
getting accepted widely in the industry. 
Having a single software platform and 
the same programmability to config-
ure from one axis to 128 axes adds an 
extra advantage both on cost saving 
and engineering time. This develop-
ment is emerging in tandem with 
enhanced communication protocols 
from machine-to-machine or up to a 
full Manufacturing Execution System 
(MES) network. The result is faster 
construction, commissioning, and line 

integration.  Also, having an inte-
grated web server inside the control-
ler helps troubleshooting, which can 
be anywhere from basic to advanced. 
Operator control, maintenance, and 
diagnostics data are standardized, while 
the data links to the master mainframe 
or IT system are simplified.   

5
Motor advancements, including 
field replaceable encoders plus 

plug-and-play technology and quick-
connect technology, have changed the 
landscape in both machine building 
and line maintenance. As an example, 
high-performance, energy-efficient 

AC servo motors, coupled with a drive 
component, are being offered as a 
package and manufacturers are today 
making more software tools available 
for motor size selection, drives pair-
ing, and communications hardware 
options. Likewise, servo, torque, and 
linear motors are all available with a 
quick identification device to make 
line integration a one-click operation.   

6
Gearmotor packages are gener-
ally used for specific heavier-duty 

conveyor applications. Use of advanced 
helical bevel technology that allows 
lower HP motor usage, smoother 
starts, high torque control, operating 
efficiency, and less energy consumption 
are some of the features that should be 
considered when specifying gearmo-
tors. As a side note, most manufactur-
ers today provide downloadable CAD 
files for easier design integration by the 
builder and end user communities, to 
facilitate both in-plant and engineering 
system documentation.  In addition, 

l i n m o t u s a . c o m   2 6 2 - 7 4 3 - 2 5 5 5

Motor Design

• Moving stator from the P01-37S series family of linear motors

• Confgurable with one or more motors per F-Guide

• PS01-37Sx60 ofers highest velocity and longest stroke

• PS01-37Sx120 doubles the peak force available

Mechanical Design

• Special Aluminum profle

• Multi-axis gantry confgurations

• Industry leading high speed linear rail system

• Max Velocity of 5m/s

• Max Acceleration of 75m/s2

• High-fex trailing chains to organize cables

• Easy z-axis mountings with

– Linear Rotary Motors PR01-52

– H-Guides & B-Guides 

• Options for External Position Sensors

Introducing...

LinMot’s new
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all mechanical data are usually available 
online for the mounting of gearmotors, 
a real plus for the installer.  

7
On the horizon, we see new 
washdown motor technology for 

the food and beverage production plus 
food packaging sectors that features a 
complete stainless-steel enclosure. Hy-
gienic design gets special consideration 
in certain sectors of the packaging and 
processing industries, whenever ma-
chine components are in direct contact 
with food, beverage, cosmetics, etc. 

Having a washdown motor with to-
tally hygienic design adds value to the 
overall machine for the builders and 
keeps the downtime to a minimum for 
the end users.  Currently, IP69K is a 
standard getting considerable attention 
in this huge market segment. IP69K is 
the standard used for all applications 
where high-pressure and high-temper-
ature washdown are used to sanitize 
equipment. This new standard will 
become the norm for food processing 
in the near future, as it represents a 
decided improvement over the older IP 
ratings.   

8
Modular solution technology, 
whereby a single large machine 

with multiple sections of motion 
control or a full production packag-
ing line can be run without the need 
for multiple CPU’s. With modularity 
comes flexibility and one can then en-
gineer the solution to provide a seam-
less transition from a machine with all 

options to a machine with fewer but 
job-specific options. The economic 
advantages here are self-evident and the 
key driver to this development is the 
enhanced open architecture of the mo-
tion controller and drive systems.

9
Remote connectivity through 
an integrated web server with a 

maintenance person having a password 
that will allow complete condition 
monitoring and onsite troubleshoot-
ing on a packaging line. The end user 
can also access a full library of “fixes” 
online. This web server can be custom-
ized to suit the user’s needs. In a more 
complex arrangement, the machine 
builder and end user can also extract 
performance data to track machine 
uptime, component wear, maintenance 
strategies, and other considerations 
in an overall equipment effectiveness 
(OEE) paradigm. Functionally on the 
floor, of course, the key advantage is 
the maintenance engineer’s ability to 

ES632600_DNS1507_S16.pgs  06.23.2015  20:38    UBM  blackyellowmagentacyan



quickly and accurately isolate an issue 
in the line, do the diagnostic analysis, 
get a part ordered, or obtain onsite 
service in the most efficient and cost-
effective means possible. The price of 
a single hour of downtime on a major 
packaging line lobbies for such remote 
connectivity plant wide.  

10
With more domestic (North 
American) machinery and 

equipment builders selling overseas, 
the importance of global standards 
compliance. Supplier presence world-
wide is essential to make it easier for 
the machine builders to get parts and 
competent service quickly. The remote 
connectivity detailed above is also a 
factor here, but the need for standards-
compliant machine components that 
can be integrated into an existing 
design for foreign sale is critical. To 
be competitive on the world market, 
builders must be cognizant of their 
vendors’ international capabilities. For 

the multi-national end user, as well, 
this norm is consequential in achieving 
efficient compliance approval from the 
local standards organizations.   

11
Finally, sustainability and the 
flexibility of energy conserva-

tion afforded both builders and end 
users by the emergence of regenera-
tive drives technology in the packag-
ing world. Excess energy can be used 
to drive other machine components 
or returned to the grid in a measur-
able manner. This “active front end” 
technology on the drive, coupled with 

more energy efficiency on the motors 
used, yields a definable best practice 
accomplishment in energy cost savings 
for the builder and end user alike.   

In the overall evaluation, automa-
tion is the watchword for a modern 
packaging line and the equipment or 
machinery builder who supplies it. 
Automation combined with trained 
personnel will provide faster, more 
efficient, and cost-effective production. 
With automation products and soft-
ware becoming so much more reliable 
and affordable, the days of the purely 
mechanical system are numbered, 
if not already spent. Having a high 
degree of automation in your line or 
on your machine means faster product 
changeover, faster recipe adjustments, 
homing of new line components after 
an install, enhanced troubleshooting 
capabilities, and more.   

Ajay S. Rana is industry business 
development manager, packaging, for 
Siemens Industry Inc. 
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IN THE MARKETPLACE
ABB AutomAtion EnginEEring 

SoftwArE SuitE   

The speed and efficiency of indus-
trial control and machinery automation 
projects is enhanced significantly with a 
major new release of ABB’s integrated 
development toolsuite.

Automation Builder 1.1 provides an 
integrated development environment for 
solutions using the spectrum of automa-
tion components - including PLCs and 
safety PLCs, motion controllers, drives, 
robots and HMIs - substantially reducing 
software complexity and cutting time to 
market and cost of ownership.

Among many new features, the latest 
release of ABB’s software extends the 
data exchange capabilities with electri-
cal planning and engineering software, 
with a new bi-directional interface to the 
widely-used EPLAN Electric P8. Electri-
cal automation and PLC design data may 
be imported, modified and transferred 
back to the electrical CAD environment 
- eliminating any need to manually enter 
data and thereby ensuring synchroniza-
tion of signal identification between the 
two software environments.

ABB Inc. 

www.abb.com

AlphA wirE EcoflEx pur  

The new EcoFlex® PUR continuous flex 
cables from Alpha Wire feature reduced 
size and weight and zero halogen con-
struction in a rugged, oil-resistant cable 
for continuous flex applications. As an 
addition to our EcoGen™ portfolio of 
compact, lightweight, zero halogen wire 
and cable, EcoFlex PUR cables use mPPE 
insulation and a tough, abrasion-resistant 
polyurethane jacket that enables reliable 

600 V performance in cable that’s 40% 
smaller and 44% lighter than typical 
continuous flex cables.

The zero halogen PUR jacket offers ex-
ceptional abrasion resistance, resists oils 
and UV radiation, and remains flexible at 
temperatures down to -40°C. Its mPPE 
insulation contributes to size and weight 
savings, and enables the cables to meet 
RoHS and REACH requirements for the 
elimination of hazardous substances and 
recyclability. EcoFlex PUR cables are 
currently available in over 120 standard 
shielded and unshielded configurations, 
and up to 36 conductors.

Alpha Wire

www.alphawire.com

AutomAtionDirEct offErS 

ADDitionAl full-fEAturED 

Soft StArtErS 

Designed to withstand up to 477 FLA (at 
200-480 VAC), SR55 full-featured solid-
state soft starters are available in three 
frame sizes and provide many advan-

tages over electromechanical contactors. 
SR55 soft starters are fully digital, pro-
vide full motor overload protection, and 
use thyristors in all three motor phases 
for controlled, reduced voltage motor 
starting and stopping.

SR55 soft starters are used in general 
purpose soft start motor control applica-
tions where traditional across-the-line 
starting or wye-delta starting would typi-
cally be appropriate and are ideal in ap-
plications requiring lower inrush currents. 
SR55s also have a built-in internal bypass 
and patented iERS (intelligent Energy 
Recovery System) that reduces energy 

costs when used on lightly loaded and 
oversized motors.

The SR55 series features 24VDC, 110 
or 230 VAC selectable control voltage, as 
well as easily and separately adjustable 
motor start and stop times. These fully 
programmable units are equipped with 
a touchscreen with an easy-to-navigate 
menu structure, a quick Automatic 
Application Setup feature, built-in SCR 
failure protection, and full data logging 
(fault records, motor current, operational 
status, etc.) SR55 soft starters also fea-
ture integrated Modbus RTU, or optional 
Modbus TCP or Ethernet/IP communica-
tion, as well as programmable analog 
I/O, digital inputs and relay outputs for 
remote control.

AutomationDirect  

www.automationdirect.com

BEi Kimco mAgnEticS Dii15-60-

200A BruShlESS Dc motor

BEI Kimco Magnetics introduces a new, 
rugged brushless DC (BLDC) motor that 
was developed specifically to withstand 
the harshest conditions found in the Oil 
Exploration Industry. The robust design 
also makes it suitable for other appli-

cations found in severe environments 
where failure is not an option. As the 
extraction of oil reaches greater depths, 
drilling equipment must continue to 
operate reliably in increasing tempera-
tures and pressures, while also enduring 
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extreme shock and vibration. In an indus-
try where one hour of downtime can cost 
upwards of $100,000, having durable 
products that have been tested and 
proven to last is crucial. In some cases, 
replacing a motor in drilling applications 
can take up to ten hours or more. BEI 
Kimco Magnetics understands this need 
and has designed a motor that can stand 
up to the challenge, and has the testing 
results to prove it.

The new 1.5” diameter DII15-60-200A 
High Pressure High Temperature (HPHT) 
brushless DC motor provides the ideal 
solution for severe down-hole applica-
tions such as mud pulser valves, caliper 
deployment and sensor positioning. The 
motor has been successfully tested to 
operate under continuous duty in tem-
peratures up to 205ºC and pressures up 
to 30,000 psi.

BEI Kimco Magnetics
www.beikimco.com

EAton E2VAc VAccum circuit 

BrEAKEr

Power management company Eaton 
has announced the new E2VAC Mining 
Circuit Breaker, a low-voltage, vacuum-
based breaker solution with advanced 
monitoring and optional integral remote 
racking. Designed to improve reliability, 

productivity and worker safety in power-
centers and other panel applications in 
underground mining and metals opera-
tions, the E2VAC’s vacuum contactor 
technology significantly reduces the risk 
of energy released during an arc event.

The new breaker is available as a fixed 
drawer assembly or with integral remote 
racking capability that allows the breaker 
to be racked in and out from service at a 

safe distance. The breaker also features 
the EDR-5000 relay with advanced moni-
toring capabilities, which improve on 
basic monitoring tools to help maximize 
power quality. By improving diagnostic 
and communications options, the breaker 
is designed to indicate symptoms before 
failure occurs, expanding safety and reli-
ability for workers and the surrounding 
equipment.

Eaton 
www.eaton.com

StAnDArD-KnApp 598 tritium 

ShrinKwrAppEr

Standard-Knapp, a worldwide leader in 
the manufacture of innovative packaging 
machinery, announces its 598 Tritium™ 
Shrink Wrapper. The 598 Tritium™ Shrink 
Wrapper is a continuous motion shrink 
wrapper capable of handling applica-
tions in the food, beverage and personal 
care industries.

With single, double and three lane 
configurations, the 598 Tritium™ Shrink 
Wrapper swiftly arranges products into 
compact pack patterns and wraps the 
configurations in film, thereby eliminat-
ing the need for trays and pads. The 598 
Tritium™ Shrink Wrapper also features 
both an innovative Robo-Wand™ wrap-
ping section and precise servo-driven 
film cutting system. These features allow 
for wide product range capabilities, reli-
ability, as well as increased speed of up 
to 120 trays per minute.

The modular construction of the 598 
Tritium™ Shrink Wrapper allows for 
precise assembly with no adjustments. 
The 598 also features an ergonomically 
designed side film stand which makes it 
easier for employees to reload film rolls. 
In addition, its slide-out film feed and 
increased visibility make maintenance 
simpler.

Standard-Knapp 
www.standardknapp.com

hEluKABEl inDuStriAl 

plug connEctor with 

profinEt fASt connEction 

tEchnology  

Helukabel, one of the world’s leading 
cable manufacturers, presents its new 
PROFINET plug connector, the HELUKAT 
RJ45 Cat5 IP20, which has built-in fast 
connection technology. The Fieldbus-

True

Blue
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compatible plug comes in a linear and 
angled design. It is therefore well-suited 
for industrial use in tight installation 
spaces.

HELUKAT has colored contact ele-
ments which prevents the installer from 

committing connection errors. The clear 
labeling matches the wire sequence of 
the PROFINET standard whose four sin-
gle wires can be quickly connected. The 
metal housing enables it to be used in 
industrial applications. Transmission rates 

are up to 100 MHz Cat 5. The shielded 
plug connector comes in a linear, 180° 
version and an angled, 90° version. De-
signed to protection grade IP 20, it can 
withstand operating temperatures of -4 F 
to 158 F (-20 C to +70 C). The HELUKAT 
RJ45 Cat5 IP20 is compatible with AWG 
22 and AWG 24 cables, and designed 
to be used with both bunched and solid 
wire conductor types.

The PROFINET plug connector can 
be easily and quickly installed without 
the need for tools. The single wires must 
be arranged in accordance with the 
color coding of the RJ45 plug and, in 
the folded-up guide element, inserted 
into the contact points up to the stop. 
To achieve a full connection, the user 
presses the guide element downward to 
the stop, closes the housing cover, and 
fixes the front screw cap with a quarter 
rotation. The development of a 145°-an-
gled version as well as an 8-pin variant is 
currently in the planning process and will 
expand the product range once success-
fully completed.

Helukabel USA 

www.helukabel.com 

icp DAS uSA pASSiVE infrArED 

(pir) 360° motion AnD 

tEmpErAturE SEnSor 

ICP DAS USA releases PIR-130-DC, a 
1-channel passive infrared (PIR) sen-
sor module that detects human-body 
generated infrared waves within a range 
of approximately 8 meters (315 inches) in 
diameter with a 360 degrees coverage 
area. The PIR-130-DC is for indoor mo-
tion detection and can be configured to 
automatically switch on a light if motion 
is detected. It also includes a 1-channel 
temperature sensor that can measure 
room temperature or be configured 

T H E  U L T I M A T E  P O W E R  T R A N S M I S S I O N  C O M P O N E N T  P A C K A G E
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to trigger a fire alarm. The PIR-130-DC 
supports 10~30 VDC power supply while 
there is another version, PIR-130-AC that 
supports 110 ~ 220 VAC.

The device communicates over RS-485 
interface and supports Modbus RTU and 
DCON protocols. Time-delay, Lux Con-
trol Level and Sensitivity levels are ad-
justable to meet different expectations 
of users. There is also a photo sensor 
inside for smart switch-on control. Relay 
Output can be used to control the light 
via the PIR/temperature sensor. It can be 
easily mounted on the ceiling to monitor 
the room. This PIR-130-DC sensor can 
be widely used in buildings, homes, and 
stores to automatically turn on lights if 
motion is detected. For example, it can 
be used in storage stores where the 
lights will be automatically turned off 
when customers come to drop off their 
boxes. In this way, the sensor helps you 
save your energy costs and modernize 
your room.

ICP DAS USA, Inc. 

www.icpdas-usa.com

mAxon Ec-i 40 high torquE Dc 

motorS

When it comes to powerful movements, 
maxon delivers with its EC-i 40 High 
Torque series of DC motors. The Swiss 
drive specialist presents three power-
ful iron-core internal rotor drives. The 
drives have a diameter of 40 mm and 
are equipped with an innovative rotor. 

They feature high dynamics, a low cog-
ging torque, and extremely high output 
torque. The strongest motor in this series 
offers a maximum nominal torque of 234 
mNm and is 56 millimeters in length. It 
exceeds the performance of its precursor 
model by up to 70 percent.

The three new brushless DC motors 
are cost-effective and ideally suited for 
applications in robotics, prosthetics, 
and industrial automation. The compact 
design offers a great solution in applica-
tions with extreme space constraints. 
When needed, the EC-i 40 High Torque 
motors can be combined with maxon 
gearheads, servo controllers, or position 
controllers. The EC-i 40 series is easily 
configured and available in our online 
shop. 

maxon precision motors, inc. 

www.maxonmotor.com

oESAt10-120 motorizED 

VErticAl StAgE

The AT10-120 Motorized Vertical Stage 
from Optimal Engineering Systems, Inc. 
(OES) is a high resolution, low profile, 
high load vertical lift stage that can be 
easily integrated into almost any applica-
tion. The large 220 mm x 140 mm (8.7 
in. 5.5 in.) drilled and tapped platform 
has a vertical travel of 110 mm (4.3 In.). 
The twin lead (right and left hand thread) 
precision ground screw and six guide 
rails provides smooth, flat (parallel to 

mounting surface), vertical motion, and 
high resolution to 5 µ (non-microstep-
ping) and 0.50 µ (10 Microstep Driver), 
and repeatability is 10 µ at travel speeds 
of 5 mm/sec. Applications for the AT10-
120 vertical lift stage include: Testing, 
inspection, assembly, sampling, laser 
drilling and machining in a broad range 
of industrial, medical, semiconductor, 
and research facili-ties.

The AT10-120 low profile 90mm (3.54 in.) 
vertical stage is constructed of black-
anodized aluminum alloy and weighs just 
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6 kg (13.23 lbs). The powerful 2-phase 
NEMA 23 Stepper and inclined plane 
and scissor lift concept offers higher load 
capacity to 15 kg (33 lbs) com-pared to 
vertically mounted stages, and without 
the concern for cantilevered effects (loss 

of parallelism), additionally, the moving 
platform has access from all four sides, 
and the base plate has easy to access 
holes for mounting.

Optimal Engineering Systems, Inc.
www.oesincorp.com

omEgA introDucES hAnDhElD 

wirElESS BluEtooth 

trAnSmittEr  

The UWBT Series of Bluetooth® trans-
mitters combine the accuracy of an 
industrial sensor/transmitter with the 
convenience of smartphones and tablets. 
It measures different sensor inputs such 
as thermocouple, RTD, relative humid-
ity, and pH and transmits the data to 
your smart phone or tablet via wireless 
Bluetooth communication from the free 

UWBT app run-
ning on an iOS 
or Android™ 
smart phone/
tablet. The free 
app has many 
features includ-
ing the ability 
to be config-
ured in 9 differ-
ent languages, 
can be paired 
with multiple 

transmitters simultaneously, monitors 
and logs sensor data on your smart 
phone or tablet, and displays sensor data 
in digital, graph, or gauge format. This 
CE compliant product has the capability 
to download logged data to your smart 
phone or tablet and email the data to an 
email address or to the Cloud, the UWBT 
logs up to 10 samples per second and 
logs data to the handheld transmitter 
with date/time stamping or directly to 
your smartphone/tablet and works with 
mobile devices and computers with USB 
communications.

Omega Engineering, Inc. 
www.omega.com

oriEntAl motor Bxii SEriES 

BruShlESS motor AnD DriVEr 

pAcKAgE  

Oriental Motor USA is pleased to an-
nounce the BXII Series Brushless Motor 
and Driver Package. The BXII replaces 
our popular 
BX Series 
and now 
offers an all 
new driver 
incorporat-
ing a built-in 
controller 
with all the 
features 

power
transmission

The Perfect
Servo Coupling
The Perfect
Servo Coupling

smartflex
®

Precision shaft coupling

for servo applications 

and stepping motors

smartflex®

backlash-free

torsionally rigid
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Offering:
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Revolutionary new design offers
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ratio, saves installation time and
eliminates maintenance costs.
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Up to three times higher 
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of traditional steel bellows 
couplings insures the optimum 
in reliability and service life.

Superior dynamic 
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Extremely low mass moment of
inertia enhances performance of
highly dynamic systems with
rapid start/stop and/or reversing
drives.

Fast delivery
Modular components provide
immediate availability with next
day shipments of stock bores.

Mayr Corporation
4 North Street
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info@mayrcorp.com
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necessary for speed control, position and 
torque control.

The BXII Series now provides the high-
est level of speed control, up to 4,000 r/
min with a speed regulation of +0.05% 
and is available from 30 W up to 400 W, 
in round shaft, parallel shaft gearheads 
or the hollow shaft flat gearhead and 
electromagnetic brake options. The new 
driver features a digital setting directly 
on the face of the drive to utilize the 
built-in speed control, positioning or 
torque limiting functions with no addi-
tional control module required.

The new driver can also work in 
conjunction with our popular MEXE02 
software (free download) or if remote 
programming is required, our standard 
OPX-2A control module (sold sepa-
rately) can be utilized. The BXII Series 
comes standard with a 3m (9.8 ft) cable 
included.

Oriental Motor USA Corp. 
www.orientalmotor.com 

oriEntAl Az SEriES 0.36°  

motor AnD DriVEr pAcKAgE

Oriental Motor USA is pleased to intro-
duce its latest technology for advanced 
positioning applications, the AZ Series 
0.36° Battery-Free, Absolute Sensor 
Equipped Motor and Driver package. 

The AZ Series offers closed loop control, 
substantially reduces heat generation 
from the motor and incorporates a newly 
developed Absolute Sensor for absolute-
type positioning. The new Absolute 
Sensor operates autonomously, without 
additional battery back-up or external 
sensors to buy. The AZ Series driver of-
fers advanced and powerful operational 
programing and function control through 
our MEXE02 software (available as a free 
download). With no additional sensors, 
high speed return-to-home or restart 
without homing is possible and even 
common repeat move functions can be 

programed into the driver, saving wiring, 
lowering costs, increasing throughput 
and saving controller command func-
tions.

The AZ Series is offered with built-
in controller or pulse input type with 
single-phase 100-120 VAC, single-phase/
three-phase 200-240 VAC or 24/48 VDC 
input. Round shaft motor only type or 
four different geared types are available 
as standard product, including our new-
est Harmonic Planetary gear (HPG) with 
a center shaft or flange mount. All cables 
are included.

Oriental Motor USA Corp. 
www.orientalmotor.com 

SignAlfirE rEmotE SEnSing 

SyStEm 

SignalFire Telemetry has expanded the 
interface capabilities within the open ar-
chitecture of its Remote Sensing System 
to support a wider array of sensors in the 
remote management of assets in chal-
lenging outdoor environments such as oil 
fields, water systems and mining.

At the heart of every Signal Fire 
Remote Sensing System (SFRSS) are 
remote transceiver “Sentinel” nodes that 

interface with sensors, extract data and 
send a powerful, long-range transmission 
of data in the unlicensed ISM bands that 
sustains signal strength through terrain, 
structures, or weather.

Signal Fire introduces three new Senti-
nel nodes to its existing range of analog, 
digital, Modbus and HART modules to 
provide users with greater options in 
their monitoring and control applications.

All Sentinel nodes are rated to Class 
1 Division 1 standards, intrinsically safe, 
rugged oil field proven and can be pow-
er either from internal batteries or Signal 
Fire’s C1D1 Solar System. The addition of 
the three wireless Sentinel nodes to the 
SFRSS enables users to build a full wire-
less network using the best sensors for 
an application.

SignalFire Wireless Telemetry 
www.signal-fire.com
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937-695-1275

Brushless DC Motors

t� High performance housed and frameless brushless   
 motors and drives for demanding applications.

t� Sensorless or hall motors and drives for aerospace, 
 military, medical, industrial, canned pumps, vacuum, 
 extreme temperature applications.  Custom drive 
 programing and designs available.

t� Standard or custom designs up to 98% efficient, up to   
 200,000 rpm. 

t� )JHIFTU�QPXFS�EFOTJUZ�JO�UIF�JOEVTUSZ

t� 4MPUMFTT�BOE�TMPUUFE�EFTJHOT���"WBJMBCMF�XJUI�FODPEFST�� �
 and gearheads and separate or integral electronics.

t� 2VBOUJUJFT���UP���
����
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< PLC + HMI = Power Panel C-Series

< Pure HMI = Power Panel T-Series

< For I/O, drives and safety

< POWERLINK | Ethernet | USB | CAN | RS232 | RS485

< 4.3" | 5.7" | 7" | 10.1"

www.br-automation.com/PowerPanel
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www.dspace.com

SCALEXIO® – 

The no-worries package for electric motors

Hardware-in-the-loop simulations of electric drives demand short 

simulation cycles, the fastest calculations and quick I/O access. 

To meet these needs, SCALEXIO ofers special hardware – with freely 

programmable FPGA and a high level of I/O to reach complete fl exibility. 

Ideal for hybrid vehicles, electric motors and wind energy converters, 

to name just a few examples. And to round this of, dSPACE also 

provides the matching simulation models and power electronics.

SCALEXIO – up and ready to use!
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