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Get TorglL,OC®!

Can’t remove your corroded gear unit from your
machine shaft? Well, stop fretting about it. Man
up and get TorgLOC® from SEW-EURODRIVE.

Assembly

With its stainless steel construction, keyless
hollow shaft, and taper bushings, TorgLOC®

disassembly is fast and easy. The same bolts
used for assembly are used for disassembly.

Not only does TorgLOC® reduce your maintenace
headaches, it also eliminates belts, chains, and
sprockets to reduce energy costs.

EURODRIVE

seweurodrive.com / 864-439-7537 — Driving the World —
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LSafety Matter§‘

Altech’s smalle‘r |
Safety Relays

The AItec OA 5642, 5643 and 5644 |
8A SW|tch|ng Current .

'6-110V DC Coils

2-4 Output Contacts »
Various Contact Matenals

-

Safety relays with forced-guided contacts are the co?e componentse=
for safety devices and are indispensable When deS|gn|ng safety \,\" N\
circuits. Safety devices are designed to protect man and maching as ) S
demanded in OSHA CFR 1910 Regulations® “General Requirements

for All Machinery”, and which is a mandatory requirement of the

European Machinery Direct?@’EMD 2006/42/EC.

Force guidance in a relay means that the contacts in a contact set
must be mechamcally linked togethec:so that it is impossible for the
NO (normally open) and NC (normally closed) contacts to be clos,e@t
the same time. The contacts are linked so that no one confact:i ina
relay can change state W|thout changing all the contacts in that relay
There must be a 0.5 mm minimum air gap between the open
contacts for the entire service life<of the relay, even when arelay part
fails to function correctly.

Finest
Quality in
the industry

DOLD W\

Attech Corp.

Contact Altech today.

908.806.9400
www.altechcorp.com
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CLICK PLCs

The mighty micro with a pico price!

=  Nowwith *=
ETI'IERNET

Get Ethernet with just a simple CLICK!

In today’s world, what can you get for $129?
How about a complete stand-alone PLC unit
with Ethernet and serial communication plus
eight discrete inputs and six discrete outputs.
Too good to be true? Not with CLICK! Our new
Ethernet PLC units come with a built-in 10/100
Mbps Ethernet port for even more functionality
at an unbelievable price! Just check out what
$129 will get you:

- (1) 10/100 Mbps Ethernet port, (1) RS-232 serial port
(an additional RS-485 serial port is available on CLICK
Ethernet Standard PLC units starting at $149)

«  Modbus RTU, ASCII, and Modbus TCP communication
protocols

. 8discrete input points and 6 discrete output points built
in, capable of expanding to an total of 142 discrete or 48
analog 1/0 points

- Real time clock and battery backup that allows data to
be stored for 5 years (battery sold separately)

- FREE programming software with a simple but practical
instruction set

« 2yearwarranty

«  Basic PLC units are also available starting at $69 and
Analog PLC units start at $129
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See what others are saying:

“This little PLC is like the little engine that could. It is
incredibly easy to program with the FREE software
and it just keeps on chugging. It is hands down the
best PLC for the dollar available.”

Matt in LIVONIA, MI

“Excellent product for the money. We have several
that have been running 24/7 at our facility for several
years with no issues. Easy to program and install”
Mark in SAINT CHARLES, IL

“I have done several projects with these little units
and they are fantastic for their ease of use, free
software, and all their features!..”

Gary in CANANDAIGUA, NY

“Excellent product. Easy to program and many
features for the price.”
Leonardo in MOUNT PROSPECT, IL

You can see even more reviews under the Reviews tab on the
CLICK PLC Units product page at www.automationdirect.com

Get more than you paid for...

www.CLICKplcs.com

com

1-800-633-0405 the #1 value in automation
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INFORMATION
SUPERHIGHWAY
GOES OFF-ROAD

http://machinedesign.com/iot/information-
superhighway-goes-road

The value proposition for the Internet of Things (IoT) in heavy
construction and mining equipment encompasses increased
productivity, decreased down time, and a healthier bottom line.

SHEDDING SMART LIGHT
ON SLEEP DISORDERS

http://machinedesign.com/iot/shedding-
some-smart-light-sleep-disorders

The Smart Lighting Engi-
neering Research Center
at Rensselaer Polytechnic
Institute developed, and
subsequently delivered,
its first inpatient testbed
for monitoring the effects
of LED lighting on psy-
chological and neurologi-
cal health. An addition to the inpatient sleep laboratories and
sleep-medicine clinics at the University of New Mexico Health
Center in Albuquerque, the testbed will be used in clinical
research led by a team from the University of New Mexico.

KING OF THE
CONCEPT VEHICLE

http://machinedesign.com/blog/buick-king-concept-vehicle

Concept vehicles have long been a good idea for both car
companies and consumers. They let carmakers show off new
engineering tricks and technologies, as well as potential style
and color trends without committing to actually manufacturing
the car, truck, SUV, or whatever. At the same time, they give
car buyers a peek at what auto engineers are capable of and the
styles and designs those engineers believe are trending. Find
out why Tech Editor Steve Mraz crowns Buick the king of the
concept vehicle.

join us online (& K3

twitter.com/machinedesign

facebook.com/MachineDesignMagazine

4 TIPS FOR STRONGER
BLIND-RIVET JOINTS

http://machinedesign.com/fasteners/4-tips-stronger-blind-rivet-
Jjoints-0

4 g

Good

When using blind rivets in product design, engineers need to

pay close attention to these four over-arching rules:

« Select setting tools carefully.

* Select rivet size and mating joint elements for maximum
strength.

* Match rivet material and type to joint materials.

* Match rivet length to joint thickness.

Learn how to best adhere to these rules at machinedesign.com.

Poor
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THE MARKET DOESN’T
WAIT FOR ANYONE.
THAT INCLUDES YOU.

CUSTOM PROTdTYPES AND LOW-VOLUME PRODUCTION

FOR THOSE WHO NEED PARTS TOMORROW.

prOto Iabs® FREE DESIGN CUBE

Real Parts. Really Fast.
Request your free

Design Cube at

go.protolabs.com/MAGAA.
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They save you a bundle.

Bundle your advantages with GreenTech EC technology - introducing the
new W3G200 (@ 200mm) and W3G250 (@ 250mm) series! Experience all of

the robustness of our renowned AC fans, bundled in the same package with

improved efficiency and controllability from an electronically commutated (EC),
permanent magnet, brushless DC motor. Ideal for industrial applications, ebm- e m pa ps
papst high efficiency compact EC fans can significantly save you energy, prolong

service life, and reduce noise. For more information, visit; www.ebmpapst.us The engineer's choice
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SPIROL

THREADED INSERTS
FOR PLASTICS

Create a

strong joint

that will not

degrade

over time

* High torque
resistance

* High pull-out
resistance

* High resistance
to plastic creep

¢ Reusable
threads

Heat/Ultrasonic
Self-Tapping
Expansion
Press-In
Molded-In

Application Example:
{9) Self-Tapping Inserts in
High Voltage Switch Housing

SPIROL’s
Application Engineers will
assist you in developing cost-effective
fastening and assembly solutions.

WWWw.spirol.com/s/inserts_md/

www.SPIROL.com

P 860.774.8571 F 860.774.2048
info@spirol.com

GLOBAL LOCATIONS:
AMERICAS + EUROPE < ASIA/PACIFIC

ISO/TS 16949 Certified

Editorial
JEFF KERNS | Technology Editor

ieff.kerns@penton.com

Is the Death
of the
American
Garage
INnevitable?

hen looking at the origins of American innovations that

have developed a part of our culture and a large part of

our economy, time and time again we find a garage with

someone tinkering inside. With this in mind, Bob Swartz
of Impossible Objects asked me, “What’s one new invention that a large corporation
has presented in the last 20 years?” I wasn’t able to answer off the top of my head. So,
if our innovative culture is still being forged inside the garage, could service agree-
ments, warranties, and complex electronics end the innovative culture that has led
the United States to so much success?

There always seems to be a call for more hands-on experience, or someone who
isn't afraid to mechanically explore (tear apart) and observe the world around them.
However, I feel it is not just an American culture, but an animal instinct to push
limits and build; to be fearless of failure, and curious of the world around us. The
world is constantly changing and so must tools and inventors. Today, open-source
electronic boards and 3D printers are inspiring a new generation of inventors.

Inventors are being rebranded as “makers” The “garage” is turning into collective
spaces, such as tech shops, hacker spaces, and maker spaces. Programs like Baja and
Formula 1 SAE, FIRST Robotics Competition, Idea Labs, and Hack-a-Thons are
inspiring young engineers. There are crowdsourcing sites that compile ideas and
problem-solving in new ways. While this new breed of maker might not be taking
apart cars or phones, they are exploring, observing, and tinkering.

An open-source mentality is changing the scene, too. Having an Arduino or
other open-source tool with an online library can help a beginner or professional
start building an idea. Some companies resist, holding tightly to their intellectual
property, while others have decided to loosen their grip. There is a hybrid strategy
that helps makers tinker and expand the technology while providing protection and
control to the companies that own it.

With unknown budgets and return on investments, tinkering might be too uncer-
tain for corporations. But discouraging these new inventors with closed-source
technology won't lead to the death of the American garage, but rather, the downfall
of corporations. Big Business is also starting to see this, as companies sponsor com-
petitions and events for them. The American garage and our innovative culture are
not dead. It has diversified into smaller segments. Ranging from anyone who has a
drawer full of old electronics and a soldering gun, to collaborative massive ware-
houses filled with people from all over the globe that meet and tinker, the American
garage is the melting pot of culture and sciences. If people want to support jobs and
innovation, they need to support the thought creators, and those who tinker. Our
future is in the hand of the wrench holder. i
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GEARS

Now available factory direct

259 EIm Place, Mineola, NY 11501
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Highest Tbrque in
the Smallest Space

... Or the largest.

Maxitorq” clutches and brakes deliver
power, reliability and are customized
to meet your exact needs. Land, sea
and air - CJM is everywhere.

=7 NSAI
AS9100C:2009/Certified

Clutches, Brakes & Power

Transmission Products

e electrical, mechanical, pneumatic
& hydraulic models

e system design and integration

e expert engineers working on
every order

£5 CARLYLE JOHNSON

Engineering Solutions for Clutches & Brakes

www.cjmco.com

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

What'’s Inside

L.ead Screw Uses
Plastic Nut to Eliminate
_ubrication

Optimized thread

angle improves

efficiency
Asymmetric

geometry

contributes to
an extended

operational life

SS 304 material

resists corrosion

Lead-screw nut
made of self-
lubricating plastic

Diameter
tolerance is
+0.1 mm

Rounded tooth geometry lowers

) ) noise and vibrations
Available pitches

range from 2 to

150 mm
Available diameters range

from 6 to 18 mm

Optional nuts can be made of an FDA-compliant
material or a high-temperature (300°F) material

LEAD SCREWS FROM igus (www.igus.com), Providence, R.I., use high-performance
self-lubricating plastic material nuts, eliminating the need for lubrication and making
the motion-control devices suitable for clean rooms and other hygienic environments.
Matching plastic nut and spindle properties offer excellent service life and high
efficiency for high-helix lead screws.

The lead-screw nut withstands temperatures from 32° to 122°F, but a high-
temperature version is available that handles temperatures to 300°F. An FDA-compliant
nut is also available. Backlash can be minimized by using the optional zero-backlash
thread nut with built-in spring pretension from igus. Lead screws can be up to 3,000 mm.

The rounded tooth flanks on the shaft reduce the contact area between the nut and
screw. This reduces noise and vibration. Gl

FEBRUARY 2016 MACHINE DESIGN


http://www.cjmco.com
http://www.igus.com

Linear Actuators
Optimal in Standard or
Extreme Applications

Turnable electrical connectors Motor
feedback
Integrated ball-screw 2 for highest
lubrication system (optional) o T positioning

Stator with high power
and torque density

accuracy

Premium bearings

Silencer and pressure
compensation

Integrated holding
brake (optional)

Customized
flange
Integrated screw nut

Hollow shaft rotor with
permanent magnets
Highly integrated
ball screw

Guidance with anti-
rotation (optional)

Customized
tool fitting

HIGHLY COMPACT, HIGH torque, customized —these are three outstanding attributes
of the linear actuators used for cyber force motors in a wide range of applications.
They are just as impressive at assembly workstations as they are in complex mating
and pressing processes; in capping systems for filling and packing food and beverage
products; when reshaping plastic film or metal sheets; or for closing and dispensing
axes in injection-molding machines.

The WITTENSTEIN (www.wittenstein-us.com) cyber motor builds screw-type
actuators based on a modular system with customized sizing and configuration. Flange
sizes range from 40 mm to 270 mm, with maximum linear speeds of up to 2 m/s, and
maximum forces of up to 750 kN (170,000 Ibf). Motor winding and ball-screw pitch
selection are optimized to design the perfect linear actuator for every application,
minimizing footprint while maximizing efficiency and reliability ratings. Operating
temperature may range between —40° and +300°C.

The linear and combined linear-rotary actuators of cyber force motors are well
established as compact, ready-to-mount, and technically and commercially optimized
solutions. Due to their modular design, these actuators can be adapted to aimost any
requirements. They meet application needs without compromises—and with benefits
that directly impact cost of ownership.

For more information about WITTENSTEIN cyber motors, contact will.vinson@
wittenstein-us.com. il
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Axial type magnetic gear

Non-contact
Power
Transmission

PR »
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High-Efficiency Transformer
Promoted for Sub-Licensing Contract

fter recently taking ownership of the worldwide license and market-

ing rights for PowerWinding E Transformers, InventionShare is now
looking to offer an exclusive license with sub-licensing rights to a single part-
ner. It’s also offering sub-licenses to non-competing transformer manufactur-
ers in vertical and geographical mar-
kets. The transformers are claimed
to achieve high energy efficiency for
high- and low-power applications
while using fewer materials than
standard transformers, thus lowering
manufacturing costs.

Bench tests show a 35% decrease in iron-
core and winding materials to get the same
output as standard transformers in the
same application. Due to a shorter winding
length for the same output, the transform-
ers feature increased capacity and reduced
losses. Yuanxun Evan Wang, UCLA Pro-
fessor of Engineering, obtained the same
result in a Maxwell software simulation:
Efficiency versus input voltage increased
by 5.74%, and the output-power-to-input-
voltage average ratio surpassed that of
standard transformers by 63.7%.

The design dissipates less energy to
heat, thus suiting it for the micro-trans-
former market. InventionShare and the
two inventors of the design will continue
research to bring the design into the grid
transformer market.

Patent and test results are available to
interested parties by contacting Kensel J. Though the transformer technology currently targets micro transformers, InventionShare

Tracy, V. P. Invention Catalyst. ® anticipates that further developments will make it useful in large grid transformers.
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CELLULOSE SUBSTRATE Eyed for
3D Supercapacitor Technology

AS TECHNOLOGY FORGES ahead, design engineers also
continue to search for sustainable solutions to benefit future
generations and minimize negative effects on the environment.
To that end, engineers at McMaster University are currently
researching cellulose’s capabilities as a substrate for conductive
nanoparticles as they look to reform supercapacitors and
regenerative-energy technology.

CHO-CNCs

NHNH,-CNCs

Capacitive Nanoparticles

The self-standing cellulose 3D superconductor does away with
binding materials that would otherwise increase the weight of
the material.

According to the abstract of the report in Advanced
Materials, the cellulose-based supercapacitors demonstrate
“excellent capacitance retention, low internal resistance, and fast
charge-discharge rates.”

Cellulose, a renewable and sustainable material found in the
cell walls of plants, algae, and bacteria, has been widely analyzed
as a substrate in nanotechnology. But methods to seed cellulose
with functional nanoparticles are often complex, requiring the use
of heavy binders and complicated preparatory cellulose-coating
processes. Furthermore, additives are often required to make the
cellulose aerogel self-standing; these, in addition to functional
particles, increase the weight of the aerogel.

The McMaster team presents a one-step method to seed
cellulose gels with conductive nanoparticles during construction
of the gels. The resulting lightweight conductive aerogel can be
formed into a range of different 3D, self-standing shapes with
high resilience and flexibility.

The conductive aerogel consists of cellulose nanocrystals
and nano-conductors that are crosslinked in a random, net-
like arrangement to create a porous aerogel. This new in-situ
approach preserves the porous microstructure, shape-recovery
abilities, and mechanical properties of a pure cellulose-
nanocrystal aerogel. B
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REPLACING PNEUMATICS with Electronic Motors Enhances Construction Gripper

IN LARGE MACHINERY such as construction
vehicles and pounding machines, pneu-
matics may be chosen over electric-motor
actuation for their holding strength, energy
density, and robustness in applications
with high force ratings. Smaller cylinders
can also be candidates for use in precision
devices. However, designers often opt to
use electric motors in sensitive applica-
tions that require a wide variation in force
because they are easier to maintain and
fine tune. Designers at Keller HCW made
several observations when they replaced
pneumatic actuators on their robotic grip-
per with 12 electric motors from LinMot.

The robot gripper developed by Keller HCW
uses linear motors to safely and gently pick
up even sensitive products and group them
prior to setting them down.

(Courtesy of Keller HCW)

. [EITH]

Cur products use

Automotive
Attachment Tapes
2 N

16

ISO/TS 16949
MADE IN THE U.S.A.

CALL US FOR A FFREE CATALOG
800-853-4489 ¢ www.trimlok.com

FEBRUARY 2016 MACHINE DESIGN


http://www.trimlok.com

As demonstrated at the
Automatica show in Munich this
past spring, replacing pneumatic
cylinders to direct-drive linear
motors enables Keller HCW’s
robotic grippers to safely pick
up objects ranging from bricks
to champagne glasses and
tissue packs. In practice, the
upgraded gripper is suitable for
lifting and aligning bricks of vari-
ous types during construction. P
The company also recognizes The linear motors are actuated by compact and lightweight servo of four or five additional gripper

The LinMot PS01-37Sx120-HP-N

linear motor from the PS01 series
takes up very little space and has
a large stroke and high maximum

force. (Image source: LinMot)

ers were required to switch out
the grip ends between tasks,
which increased work time and
ultimately wasted worker and
mechanical energy. The cost

the upgrade for its improvements  controllers from LinMot that use ProfiNet interfaces. types also contributed to the

in functionality, maintenance, (Courtesy of F. Rossmann) expenses of construction. It was

repeatability and precision, and proposed that a rotary servo

energy efficiency. drive be used to adjust the stroke length for improved variability
With stroke adjustment restricted to a mere 10 mm, the use in grasping, but this solution does not eliminate the problem of

of pneumatic cylinders limited the gripper’s ability to grasp bricks adjustment repeatability.

of different sizes, shapes, and cross-sections. As a result, build- Continued on page 19
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SHEDDING SOME SMART LIGHT on Sleep Disorders

THE SMART LIGHTING Engineering Research Center (ERC) at Rens-
selaer Polytechnic Institute (RPI) developed, and subsequently
delivered, its first inpatient testbed for monitoring the effects of
LED lighting on psychological and neurological health. An addition
to the inpatient sleep laboratories and sleep-medicine clinics at the
University of New Mexico Health Center (UNMHC) in Albuquerque,
the testbed will be used in clinical research led by a team from the
University of New Mexico (UNM).

“Knowing more about the effects of lighting may actually help
physicians prevent disease and increase productivity in healthy
persons,” says Lee Brown, M.D., professor of internal medicine
and director of the UNM Health Sciences Center’s Sleep Disor-
ders Program.

The first experiment will study variations in light spectrum
throughout the day and its influence on sleep behavior in patients
with delayed sleep-wake phase disorder. Later experiments may
focus on other circadian rhythm disorders, depression, and neuro-
logical disorders such as Parkinson’s disease.

The ERC’s fully automated and programmable lighting system
can also be set to respond to stimuli, such as weather changes
and sunlight, to provide light at different frequencies, spectra,

Smart-lighting systems from the ERC can be fine-tuned to display

a range of colors at different intensities and angles. The new tes-
tbed the University of New Mexico Health Center will use such a
system to study the effects of LED lighting on human behavior and
mental health. (Courtesy of the Smart Lighting Engineering Research Center (ERC) at

Rensselaer Polytechnic Institute)

intensities, and directions throughout the day. The system inte-
grates feedback sensors to ensure that light settings remain cor-
rect during testing.
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Continued from page 17

“At the ERC, we are building Since the behavior of the pneumatic cylinders is highly influenced by environmental factors
smart lighting systems that auto- such as air humidity and ambient temperature, it is extremely difficult to predict how the cylinders
matically adjust the right lighting for will react to any adjustments. By replacing the cylinders with motors, the system is less affected
us at any given time, with light com- by the surroundings. They also respond to feedback and enable incremental adjustments with
ing from the right direction, with the acceptable repeatability.
right color and intensity, optimized “Linear motors can be controlled more precisely and are more dynamic than pneumatic
for human health and productivity,” drives. They can also cover a much longer stroke in a short time,” says the Keller specialist for
says ERC Director Robert Karlicek. automation and electrical engineering.

Funded by the National Sci- One may inquire whether the switch to electric motors from pneumatics affected the strength
ence Foundation, the ERC is an and holding force of the gripper. Though it’s been established that variability in strength is
interdisciplinary, multi-university achieved by the motors, the designers ensure that force is not compromised. The design
center with members from aca- employs 12 PS01-37Sx120-HP-N LinMot motors that can achieve a maximum stroke of 120
demia, industry, and government : mm with incremental stroke lengths, and a maximum force of 122 N with an especially compact
who work together to develop form factor.
automated lighting systems. Smart To reduce manual control, the motors are actuated via 12 ProfiNet servo controllers from
lighting systems from the ERC are LinMot's C1100 series. The system includes a user interface so that brick arrangements can
intended to reduce the carbon foot- be directly inputted for automatic pick-and-place. The grip force and stroke length is controlled
print of homes and offices, creating directly through the interface. The motors are positioned directly on the gripper jaws for a fairly
smart agricultural settings, finding compact and lightweight finished design. In the next model, Keller HCW plans to incorporate
innovative medical testing and pro- LinMot multi-axis modules or distributed motors with integrated drive electronics onto the grip-
cedures, and other applications. M : per to further reduce the final product’s weight and space occupied on the gripper. B
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Interview

JON DESOUZA | CEO, HARTING USA

20

The Growth of lloT and
the Role of Connectors

Please tell me a little bit about yourself and your
background with HARTING Inc.

I joined HARTING in December of 2008 as head of
HARTING’s North America sales and business opera-
tions and was appointed the president and CEO of
HARTING Inc. of North America in 2013. The last
years were very exciting as we gained significant mar-
ket share and triple-digit revenue growth by designing
and executing an extensive restructuring process and
business development plan. We focused on educating
the industry on new technologies, which resulted in
a shift to connectorization in industrial applications.
Today, HARTING is positioned as one of the leaders in
industrial connectivity across North America.

How long has HARTING been a leader in the world
of heavy-duty industrial connectors?

HARTING was first established in 1945 in Minden,
Germany. Now HARTING Technology Group is a
global connectivity company and is still owned and
managed by the HARTING family, with 13 manufac-
turing facilities in 11 countries and subsidiaries and
branch offices in 43. While the company has diver-
sified into device and PCB connectivity, Ethernet,
RFID, and other future-looking technologies, indus-
trial connectivity remains the main focus. Vertical
integration allows the company to have in-house-
expertise in various interrelated technologies such as
PCB simulation and metallurgic.

We have taken a step beyond connectivity where
we were able to design and manufacture custom and
complete solutions to our customers, such as connec-
torized enclosures, cable assemblies, and backplane
systems. That kind of commitment has made it the
world leader in heavy-duty connector sales. HART-
ING spends an amount equal to about 6% of its annual
sales on R&D. It holds more than 1,700 patents, 100
registered designs, and 760 trademarks. In Europe,
Asia, and in some North America markets, “Han” is

used as a noun, like Coca-Cola or Kleenex; another
way of saying “heavy-duty connector”

What industries use HARTING products?

HARTING connectors are dominant in the machin-
ery, robotic, and transportation industries, from auto
assembly plants to high-speed trains. HARTING’s
products include electrical and electronic connectors,
device terminations, backplanes, network components,
as well as cable harnesses for networks and machinery,
and for power and data application in factories.

HARTING hosted an Industrial Internet of Things
(IToT) Panel in the fall of 2015 to help introduce
the topic to its employees and customers. How does
HARTING see the future of IIoT?

The Internet of Things is swiftly gaining momentum
in North America’s industrial markets. It’s primarily
driven by the need for automation, smart-factory (pre-
dictive maintenance), and communication between
the factory (hardware) and IT (software). U.S. compa-
nies recognize the opportunity to improve efficiency
through automation of the manufacturing process.
Companies are beginning to realize the opportunity
for improved productivity and cost savings by adopt-
ing plug-and-play industrial technologies. Entry-level
contractors as opposed to highly skilled electricians/
technicians, which allows for higher efficiency and
cost savings, can easily install products. Furthermore,
these products will eliminate or reduce the need for
additional components, such as rigid or semi-rigid
conduits that protect point-to-point wiring from dam-
age that would require extensive re-wiring.

What role does HARTING have in the IToT world?
Industry 4.0 is changing the world of manufacturing
and this major technological shift is bringing change to
manufacturing systems and industrial devices. HART-
ING connectors are accompanying these changes—by
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Interview

A L L S H A P E S Han connectors with built-in RFID
' ,\l L transponders can communicate
with mobile devices to provide
A L L s I Z E S data and information.
]
simply being integrated in industrial devices. The HART-
A L L c 0 LO RS ING approach remains unique: Taking a standardized work
[ ]

plan on the basis of Business Process Model and Notation,
and using it directly to control the work sequences of a
machine. What is new is the higher degree of modularization
within the cells, on the basis of production components with
the standardized interfaces of the Han-Modular connector
system. This fulfills the basic requirements for the imple-
mentation of plug-and-play applications in the future.

Extended machine visualization allows improvements in
direct control. The whole plant is now connected over the
HARTING infrastructure boxes, which provide the connec-
tions to the lifelines of power, signal, data, and compressed
air for each production cell, and monitor the energy flow. In
the future, the modules will offer a human-machine inter-
face to support helper functions for increasing flexibility and
configuration in a personalized and efficient form. In this
way, it should be possible to combine flexible mechatronic
components in production lines without the need for any
manual programming on site.

www.br-automation.com/PowerPanel

What research efforts is HARTING participating in to
develop IIoT technology?

HARTING is a member of the Industrial Internet Con-
sortium (IIC). This association aims to develop Internet
technologies for industrial deployment. It was founded in
PLC + HMI = Power Panel C-Series March 2014 by AT&T, Cisco, General Electric, IBM, and
Pure HMI = Power Panel T-Series Intel. Over 200 companies, including HARTING, belong to

: the organization worldwide.
o UL LRSI (S0 HAgRTING also participates in the joint project “Flexi-
POWERLINK | Ethernet | USB | CAN mon—flexible assembly concept” with autonomous mecha-
RS232 | RS485 tronic production components. The project forms part of
4.3"15.7"17"110.1" the “excellence cluster competition” of the German Federal
Ministry for Education and Research in the framework of
the Hightech Strategy 2020 for Germany. HARTING and the
University of Bielefeld (CoR-Lab & Citec) jointly developed

PERFECTION IN AUTOMATION
www.br-automation.com
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the “FlexiMon” plant. At the plant, one can experience how
modification of work scheduling on the level of the ERP sys-
tem leads to changes in the behavior of the plant, without the
need for any explicit programming,.

What new IToT products are coming to 2016 from
HARTING?

As machines become serviceable, there is the need for a
plug-and-play solution so that companies can quickly ser-
vice and maintain the machines. The Han connector solu-
tions for PCBs form the perfect bridge between industrial
devices and leading installation standards. It is now possible
to have a combination of power, signal, and data in only a
single connector.

PCB adapters from the Han-Modular program can supply
the PCB with currents of up to 40 A. This direct contacting
is even possible with semi-flexible PCBs from HARTING;
using both together saves considerable space and assembly
costs. The Han-Fast Lock enables even more amps—up to 60
A to be precise. The PCB connector is simply inserted into
the drilled hole provided for the contact, locked into place
with a latching pin, and released again if necessary. HART-
ING is in the process of developing additional modules to
provide higher density. This also opens another door to the
ones who are not using connectors currently.

HARTING is offering the HARTING IIC Modular Indus-
try Computing Architecture (MICA). MICA makes it pos-
sible to temporarily save, evaluate, and process data in the
immediate vicinity of machinery and equipment. Its modu-
lar open platform allows for customization of the HARTING
IIC MICA with custom hardware, software, and interfaces
to suit your individual requirements for Integrated Industry.

HARTING’s Han connectors can now also be equipped
with RFID transponders in order to link information and
data from real components with the virtual world. Han
connector systems offer users optimum protection against
external physical influences. This is made possible by the
use of materials and seals that are UV- and ozone-resistant
and which function are within a temperature range of —40°
to +125°C. Impermeability to moisture, humidity, dust, and
dirt must also be assured throughout the connectors’ useful
life. Consequently, HARTING connectors are designed to
meet IP 65/67. These requirements not only apply to con-
nectors, but to RFID transponders as well. The integration
of an RFID transponder in the rectangular connectors now
permits the development and use of the full range of the
identification of specific data, through to the ordering of
spare parts, all in a convenient, quick, and reliable manner.
Thanks to the RFID transponders and their software func-
tions, the HARTING Technology Group has now integrated
its proven connectors with business database structures—all
the way through to the ordering of replacement parts. &l
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Motion Control

BRUCE GRETZ | National Key Accounts Manager
Steinmeyer Inc.

BALL-SCREW DESIGN:

The Advantages
of Internal Ball Returns

Exterior tube returns create noise, slow the balls down, and cause &

jams. They are also a source of lubrication leaks. Internal
returns solve all these problems and much more.

ead screws are one of the most common linear-

motion devices, thanks to their low cost and reli-

ability. And recent advances in modern machining

can make them extremely precise with lead errors
below 1 micron. That's why they can be found in linear drives
for machine tools, aerospace controls, precision stages, and a
host of industrial devices.

However, lead screws are fundamentally limited. The sliding
between the threads of the shaft and nut generates high fric-
tional forces. As a result, lead screws struggle to reach even 50%
in efficiency. Of course, the friction also generates heat, which
limits the rotational speed to a few hundred rpm. Furthermore,
there is backlash because of play between the threads.

For some applications, such as actuation and coarse, low-
load positioning, efficiency is not that important and backlash
can be tolerated. But for many others, particularly high-load
CNC machining, these limitations are critical. Low efficiency
requires much larger drive motors, and backlash interferes
with precision servo control. Any attempt to eliminate back-
lash by pre-loading causes even higher friction and lowers
efficiency to below 30%.

Placing ball bearings inside the nut assembly and pre-load-
ing them to maintain contact overcomes these problems; effi-
ciency soars to over 90% and backlash is eliminated. Adding
those bearings gave rise to the ball screw.

PROBLEMS OF TUBE RETURNS

One challenge in ball-screw design is ball recirculation.
Historically, the most common designs used tubes that jutted
outside the nut and provided a return path back to the begin-
ning of the ball track inside the nut. But tube returns force

24

Steinmeyer’s UltraSpeed return system uses through-the-nut tech-
nology. Axial deflectors (the two black pieces on the end of the nut)
send balls recirculating back through the nut, helping give the screw
a speed rating (D,) of 160,000.

each ball to change direction by 90 deg. at the end of each tube.
This extreme change in motion causes higher frictional losses
and increases the risk of balls jamming. It also increases the
variation in frictional torque.

Tube returns suffer a loss of lubricant, too. The port where
the tube enters or leaves the nut body is difficult to seal. As a
result, tube-return ball screws tend to leak, a costly and messy
maintenance problem.

Tubes are also generally incompatible with rotating nut
configurations. The reason is that the tubes create asymmetric
radial forces as the nut rotates. Radial forces cause vibrations
and instability at high speeds.
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vy the 1950s and ‘60s. It

ing user of ball screws. This application requires pre-loading,

which presents challenges for tube returns. One key measure
of ball-screw performance is the speed rating (D, ), expressed
as the shaft diameter (mm) times the maximum rotation rate
(rpm). Tube-return ball screws are limited to a D, of around
70,000. Not only that, the pins required to deflect the balls in
tube returns are subject to failure.

INTERNAL RETURNS

At Steinmeyer, engineers have taken a different approach,
exclusively favoring internal returns over tubes. Their over-
riding design principle with returns is to follow the natural
trajectory of the ball. Consequently, all Steinmeyer returns

are based on tangential deflection. This :
minimizes the required deflection forces, :

 circuits.

the nut and a bent tube. To make internal
The Saginaw steer-  returns easier to manufacture, Steinmeyer
fabricates deflectors in-house by milling
(steel or brass) or other additive meth-
ods (plastic). Combining these fabrica-
tion techniques with modern CAD tools,
the company economically designs and
manufactures a variety of complex shapes
in high volume.

Steinmeyer’s internal returns fall into
six categories: track-to-track, liner, and
four variations on through-the-nut—Z7-
UltraSpeed, Deflector, endcap, and heavy duty.

Track-to-track: The track-to-track return is the original

ing gear was a ball
screw used on sev-

eral automobiles in

features a dual-tube
return that recircu-
lates several ball
bearings in separate

Steinmeyer design and still the most widely used. It is avail-
able on the widest range of shaft diameters and nut types.
It uses ball deflectors to lift balls across the shaft’s outer
diameter and guide them directly into the next (or previous)
track. Each deflector serves one turn, which corresponds to
one ball circuit.

Deflectors are made of metal or plastic and sealed into bore
holes in the shaft. It's impossible for lubricant to leak out. The
deflectors are arranged symmetrically to balance radial forces
and are flush with the nut’s outer surface.

This design is compact and features the smallest nut diam-
eters of all ball returns. It is also the preferred choice for small

A SHORT HISTORY ON BALL SCREWS

resulting in higher efficiencies and reli-

ability. And with no tube connection, no

lubricant escapes the nut.

One historical argument against inter-
nal returns is that they are incompatible
with rapid design and high-volume manu-
facturing. After all, the reasoning went,
external returns require only a hole in

TRACK-TO TRACK BALL RETURN

Nut body

Deflectors
removed

Lead screw

Track-to-track ball returns are a feature of
the original “tubeless” ball screw from Stein-
meyer and remain the most widely used.
These work well with small balls and lead/
diameter ratios under 0.5.

GO TO MACHINEDESIGN.COM

FOR CENTURIES, THE conventional lead screw (threaded shaft and nut) was the pri-
mary mechanism for converting rotary motion to linear motion. They were inexpensive
to manufacture and reliable.

Ball screws date all the way back to the late 19th century, when some ingenious
engineer placed ball bearings inside the nut threads to reduce friction. This eventually
led to efficiencies of over 90% and the elimination of backlash.

In 1898, The Practical Machinist published what may have been the first publicly

documented ball screw. The Cleveland Machine Screw Co. is credited with the design.

However, the performance of this device was probably quite limited. Ball bearings
were just emerging around that time, so the most likely limitation was inconsistently
sized balls, making recurring jams in the return tubes a problem. It was not until the
post-war era that ball-bearing fabrication caught up, which partially took care of the
problem. But return tubes were still a problem.

One of the first commercial ball screws was designed into the famous Saginaw
steering gear. This gear was used on many vehicles as diverse as the Ford Fairlane
(1956-78) and Chevrolet Corvette (1962-82). The Saginaw design used a ball screw
to transform rotation of the steering wheel into perpendicular linear motion of a rack.
It featured a tube return. Actually, two tubes were employed to recirculate the several
dozen balls on separate circuits. No pre-loading was necessary due to the coarse
positioning requirements. However, the tubes were still subject to jamming. To miti-
gate this problem, some designs used alternating balls, with every other one 0.001 in.
larger than its neighbors.
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Motion Control

The liner return developed at Through-the nut ball

Steinmeyer is popular for aero- returns were developed
space applications because it for high-speed operations.
provides both safety and reliabil- Their D, can be as high as
160,000, and the nut can

travel at up to 1.5 meters

ity. In case of failures, balls can-
not leave the nut and interfere

with other machinery. per second.

balls and lead/diameter ratios less than 0.5. It can have a D Through-the-nut (“UltraSpeed™”): Through-the-nut
as high as 120,000. returns were originally developed for high-speed operation

Liner: The liner return is a variation on track-to-track  of high-lead ball screws. The UltraSpeed, for example, uses
deflectors. The liner essentially consists of several deflectors  deflectors at each end of the nut. Balls get lifted off the shaft,
arranged and manufactured as a single component. Itis placed  guided through a bore inside the nut body, and set back onto

entirely inside the nut, eliminating the need for bore holes. the shaft. One pair of deflectors serves one circuit, which
It was developed for the aerospace industry, where coarse-  includes several turns.

positioning ball screws must reliably control aerodynamic sur- This nut design is normally used for lead/diameter ratios

faces, cargo doors, and cockpit-seat adjustments. None of these ~ greater than 0.5 and dual start threads (that is, two sepa-

applications require pre-loading, so tube rate thread paths on the shaft) It can

returns dominate older, legacy designs. reach a D of 160,000. This speed
corresponds to more than 90 m/min
(1.5 m/s). Dual-start threads are typi-

cally employed in vertical-axis appli-

But liner returns have many advantages

especially suited to aerospace applications:

« They generate higher load capacities
per unit nut length, so shorter and
lighter nuts can be used.

o They are easier to assemble compared to
individual ball deflectors because there
are no holes in the nut and fewer parts. The Z-Deflector is another version

« Unlike tube returns, liners require no _ of the through-the-nut return. It was
additional hardware for the return, and = designed for shafts with solid bear-
lubricant leaks are impossible. The Z Deflector, a variation on the through-  ing shoulders on both ends of the

Liner returns provide safety and reli-  the-nut return, is for shafts with solid shoul-  threaded shaft. On these shafts, it is
ability. Unlike tube returns, balls cannot  ders on both ends. It simplifies installation of ~ impossible to thread the nut on from
leave the nut if a deflector or the liner fails. the nut and balls. a sleeve with the balls in place. Thus,

cations, because two deflectors per
start are able to provide redundancy
against failure.

Through-the-nut (“Z-Deflector”):

0
sensing, or displacement device that is optimized for exceedingly acc
and repeatable force control — and at a cost lower than other me
- providing comparable function and performance — give one of o
application engineers a call.
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technicians install the nut on the shaft without balls, then
insert balls through the opening in the nut body, and finally

affix the Z-Deflector.
Through-the-nut (endcap):
The endcap return is similar to
the UltraSpeed return, except that
caps at both ends of the nut serve as
ball deflectors. This design is nor-
mally used for lead/diameter ratios
greater than 0.5, and nuts with two
or more start threads for high load
capacity in a short nut. The end-
cap is usually made of plastic, which
lowers weight and keeps the ball
screw 50% quieter when operating.

track return. (Previously, the largest balls were about 11 mm
in diameter.) The resulting ball screws had dynamic capacities

up to about 800 kN. More recently, the firm developed a ball

return that consists of several
through-the-nut returns along
the length of the nut. Plastic
deflectors move balls tangen-
tially out of the nut raceway.
The return is available in shaft
diameters from 32 to 160 mm
and leads of 10 to 30 mm. For
the smallest diameters, they have
a dynamic capacity of over 100
kN (about four times as high as a
standard 32-mm screw). For the

Furthermore, the extralength of the Endcap returns use plastic caps on each end of the nut to  largest diameter, dynamic capac-
endcaps accommodates combina- serve as deflectors. They can handle accelerations over 1 g ity approaches 1,400 kN.

tion wipers, which include both a and are known to be exceptionally quiet in operation. The main purpose of the

felt ring and plastic fingers.

Endcap returns are available on
shaft diameters from 5 to 20 mm
and leads from 2 to 30 mm. They
can handle up to five ball circuits,
which pushes the dynamic load
capacity to over 30 kN.

This return withstands accelera-
tions over 1 g. As a result, one of
its main applications is in devices

UltraThrust return is to let ball
screws replace hydraulics in a
greater number of applications.
Electromechanical drives offer
improved efficiency and lower
environmental impact, which is
leading to increased demand for
high-thrust screws.
Steinmeyer is constantly
working on further development

requiring speeds greater than 2 m/s. of deflectors, both in terms of
Through-the-nut (UltraThrust): improving the geometry as well
To increase the load capacity of Heavy-duty nut returns use oversized balls to carry larger as minimizing size and cost. We
ball screws, Steinmeyer engineers loads. Their capability of handling larger loads—up to 1,400 expect to achieve these advances
placed oversized balls (15 to 19 kN in dynamic capacity—lets it replace hydraulics in many through better materials and
mm) in their standard track-to- heavy-duty applications. manufacturing processes. il

AIR BEARING TECHNOLOGY INSIDE

Force u.!.rhaut Friction”

ave you ever wished for an air c’ﬁndcr that would never ~ Neec } irpel-AB runs incredibly cleanly,
wear out? Consid d vanced Alrpel -AB: the so it’s rig home even in clean- -room applications.

ce that can power y Start turmngyour wishes into reality. Head to airpot.com
' ' - orcall 800-848-7861 to speak with one very helpful
- application engineers.

. - N

A D

. ithout Friction® mes
ng and installation

| trademarks of A T . R . airpot.com



http://airpot.com
http://airpot.com

Cloud CAD Computing
CARLOS GONZALEZ | Technology Editor

carlos.gonzalez@penton.com

Learn fo Stop Worry
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The Internet of Things is driving

engineering to wireless connections
and cloud use, including the world
of computer-aided design.

he idea of “the cloud” for many has
become a punchline. Since the term came
about for online storage, people have a
hard time grasping how to define it. Sim-
ply put, the cloud is the location of data or software
that does not reside on a local personal computer
or area network; rather, it resides on “the cloud”—a
global network of linked computers via the Internet.
Use of the cloud is on the rise thanks to the Internet
of Things (IoT). Data from automation plants and
factory floors is being collected and subsequently
shared to floor workers, engineers, plant managers,
and CEOs via the Internet. Alert Logic’s 2015 Cloud
Security Report predicts that companies will invest
$200 billion in cloud services in 2016.
Computer-aided design (CAD) has also gone the
cloud route. In the last few years, major CAD compa-
nies have promoted not only cloud CAD computing,
but also collaboration. They want users to be able
share access on design files, taking CAD from the
individual user to the multiple user experience.

LATEST CAD SOLUTIONS

The basic purpose of the cloud is online storage; a
place where one can save files on network computers
instead of your local desktop. Since 2010, Autodesk
Inc’s Autodesk 360, or A360 (formerly AutoCAD
WS), service has offered users a way to save their 2D
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AUTODESK' A360
COLLABORATION FOR REVIT

|
Project teams working better with BIM

&

COMMON MODELS
PROJECT DATA =
TEAL ACTIVITY & COMMUNICATION

A360

The image above highlights how A360 promotes collabora-
tion and the different roles people can assume in a project.

and 3D design models on the cloud. They can access
these files remotely from multiple platforms and
applications via a computer, laptop, or tablet.

The A360 service also allows users to share their
files with others. They can view the document while
the originating user controls the original file. One can
setup a review session to invite other team members
to comment directly within files. The team tracks the
latest updates and provides comments to the file on
the A360 service. A360 supplies metadata for each
file in the cloud and enables users to navigate through
older versions of the file.

Increasing access and size of consumer cloud ser-
vices has pushed the company to extend its capabili-
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Cloud CAD Computing

ties. The next level of AutodesK’s
cloud services is Fusion 360.
This takes the entire product-
development process to a single
cloud-based platform.

Originally introduced in
2012, Fusion 360 uses the cloud
not only as cloud storage, but
also for the software experience.
This allows for certain functions:
collaboration, infrastructure-
free architecture, and automatic
updates. Infrastructure-free
helps prevent loss of data due
to the program being located
in the cloud and not on your
computer. Automatic updates to
the program are performed on
Autodesk’s cloud service; hence,
you are always working with the latest and greatest software.

Collaboration is the real draw to using Fusion 360. The
current world of IoT is pushing for more connected devices,
which compels engineers to work closer together. Fusion 360
allows for distributed design. Designers can work concurrent-
ly and update assemblies of the same file. Future updates to
Fusion360 will let individual users create their own branches
from the original design. Users will review each other’s design,
accept changes, and then merge the two separate files back
into one file.

Simulation is a big factor within Fusion 360. Users can
run simulation on local computers or cloud-based software.
In January of 2016, Autodesk intro-
duced a new browser-based client

The new updates to Fusion360 introduce cloud-based simula-

tion. A new web browser client was unveiled in January 2016;
now users can access and run analysis on cloud-based models.

age for architecture, engineer-
ing, and construction has three
industry experiences: optimized
construction, facade design for
fabrication, and civil design fab-
rication. Each experience helps
provide a complete design path.
On the cloud services, users
can assign individual roles.
These roles have particular
tools and capabilities to work
within the project. The 3DEX-
PERIENCE on the cloud has
roles for different industries,
including engineering, simula-
tion, ergonomics, machining,
robotics, and product planning.
“Engineering On Cloud” roles
include: 3D master conceptual
designer, 3D master designer, mechanical designer, mechani-
cal part designer, mechanical shape and designer, mechanical
simulation designer, composite designer, and composite manu-
facturer. In total, there are 219 assignable roles for on-premises
local use and 115 roles on the cloud, whether public or private.
By laying out the architecture through the experiences, users
approach their project through the specific industry instead of
a direct modeling application approach. For example, instead
of using CATIA for 3D modeling or SIMULIA for part simula-
tion, the user will reach those steps by working through the
specific industry package.
Other programs have taken alternative approaches to cloud
CAD computing by abandoning
installed applications altogether.

that can run simulation, like thermal Country/region Qa3 2Mol.:l>5/;savg. Onshape is a full-cloud 3D CAD
simulations, which run completely Slobal o system that runs in a web browser
in the cloud. This has the potential ' and on all mobile platforms, includ-
to perform simulations more rapidly, ! Eoukeicy 2 ing Android and Apple devices. As
free from the limitations of single- 2 suden U compared to Dassault Systemes or
computer systems. 3 Norway 164 Autodesk, no physical version of the
Dassault Systemes 3DEXPERI- 4 Switzerland 16.2 application can be installed on your
ENCE platform is an all-in-one 5 Hong Kong 15.8 computer. It uses existing product-
industry approach to collabora- 6 Netherlands 156 life-management (PLM) systems, and
tive computer design. The plat- 7 T 15.0 links to the online model versions can
form includes ENOVIA, Dassault 5 E— G be stored on those PLM systems.
SystemesWYM, EXALEAD, NET- : Onshape can read native CAD
VIBES, 3DVIA, DELMIA, SIMULIA, 2 i 14, (SolidWorks, Pro/ENGINEER,
CATIA, GEOVIA, and SolidWorks. 0 CEICRTATE Gk CATIA, NX, DWG, etc.) and neu-

It targets several industries, 12 in all,
including aerospace/defense, energy,
utilities, architecture, engineering,
construction, and transportation.
For example, the industry pack-
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Listed are the countries with the fastest Internet

connections at the end of the third quarter in 2015,

according to Akamai, a content-delivery network ser-

vices company.

tral CAD formats (IGES, SAT, STEP,
ACIS, JT, Parasolid, DXF, etc). It
offers collaborative cloud design sim-
ilar to that of Fusion 360 by creating
separate versions or branches of files
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Cloud misconception Reality

Public clouds are more « Cloud services require security measures
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Cloud CAD Computing

as multiple users work on the same mod-
el. There are no license fees or service
packs; users pay a monthly subscription.

Another interesting approach to
online collaboration and use of the

is an advanced modeling and simulat-
ing physics-based software platform.
The software can simulate 25 different
physics-based scenarios, including heat
transfer, pipe flow, plasma, acoustics,

and CFD. The user can construct 3D
models within COMSOL or import
files from SolidWorks, AutoCAD, Pro/

cloud is to provide online simulation
applications instead of full access to
the software. COMSOL Multiphysics

More and more original equipment manufacturers are
specifying Lubriplate Lubricants for their machinery.
Why? With 145 Years of Lubrication Experience, they know
Lubriplate has the Quality Products and Services to meet
their needs, the needs of their equipment and the needs
of their customers.
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ENGINEER, and CATIA,
among other modeling
programs.

The platform will cre-
ate meshes for finite ele-
ment analysis that can
be automatically gener-
ated or user-defined. It
allows for multiple levels
of user-defined input.
One can define bound-
ary conditions, materials,
direction flow of heat or
fluid, source/sink terms,
or a unique set of partial

differential equations.
The COMSOL platform
offers each simulation a preset list of
equations. However, users can create
their own equations or modify the pre-
set equations. The software also features
a set list of variables, expressions, and
lookup tables.

The Application Builder for COMSOL
is the company’s method of providing
simulation software through the cloud.
Instead of having users simultaneously
work on the same file, you can create an
application based on your simulation.
The Application Builder takes the anal-
ysis and creates a plug-and-play web-
based application. The user of the appli-
cation will have inputs and settings that
can be modified while still being a full
functional analysis.

For example, if you have developed an
analysis of fluid through a pipe, which
includes temperature changes, volumet-
ric flow-rate changes, and changes in
pipe diameter, these values are modifi-
able via cloud user inputs. Applications
can be hosted on COMSOL: server or
through other third-party cloud services
like Amazon or Rescale’s pay-per-use
computing cloud platforms.

CURRENT OBSTACLES AND
TACKLING SECURITY

The resistance to using cloud services
rises from a lack of trust in the technol-
ogy. First, many companies do not like
not owning the software. By using cloud-
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The rise in loT connections companies will

increase their use of mobile devices. The
ability to operate on multiple devices and
browsers will boost the popularity of ser-
vices like Onshape.

only platforms, the user is paying for
a license to use the software remotely.
Hence, they are “renting” the software.
You could say this is equivalent to using
media stream services; you only have
access to the media as long as you con-
tinue your subscription.

If the software is physically owned,
meaning installed on a physical hard
drive, a user or company can continue
using the software regardless of sub-
scriptions, support contracts, or non-
supported software. Many companies
that have legacy software continue to
keep those computers around to service
legacy programs. This also leads to the
next issue—Internet speed and access.

Cloud computing requires fast
Internet speed because the files being
designed or analyzed can be quite large.
Dependence on the Internet means that
work comes to a stop once the con-
nection is lost or the server is down.
According to Akamai, a global leader in
content-delivery network services, the
United States ranked 16th in the world
with an average Internet speed of 12.6
megabits per second (Mb/s), accord-
ing to its third quarter report for 2015.
While no state in particular falls in the

GO TO MACHINEDESIGN.COM

low broadband category (<4 Mb/s),
parts of the country fall to as low as 7
Mb/s. In these areas, it may be difficult
to implement cloud services.

Besides Ethernet connections, there
is Wi-Fi access, which tends to be more
complicated. The theoretical maximum
speed of 802.11ac Wi-Fi is 1300 Mb/s.

The real speed will vary on distance and
antennae connected. In 2013, Anand
Tech tested different 802.11ac routers
and found max speeds to reach 364
Mb/s at a 5-ft. distance and 140 Mb/s
at a 20-ft. distance. These test values are
best-case scenarios. Real-world num-
bers of Wi-Fi are lower when distance,
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Cloud CAD Computing

obstructions, and electronic interfer-
ence are considered.

Security is the biggest concern when
it comes to the cloud. Users and orga-
nizations fear that they will not control
their data or hackers will compromise
the data. The 2015 Cloud Security Report
concluded that 70% of cloud consumers

received application attacks, 56% brute
force, and 37% Trojan activity. Com-
pared to on-premises attacks, 52% were
application attacks, 47% brute force,
and 57% Trojan activity. The increase of
attacks on cloud services is most likely
because more people are using them
more, making them a larger target.

LICH Linear Motion Systems
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EMBRACING THE CLOUD
Acceptance of CAD cloud services

will be a challenge in the years to come.
Problems will revolve around overcom-
ing fears and understanding the reality of
security (see table, p. 31).

Many companies already use some
form of cloud service. Companies that
have PLM systems to store and manage
their design models use the cloud. Such
PLM data centers are often located off-
site. The next step is to include the mod-
eling software off-site, as well. Advances
in technology, security, and standards
will help push the cloud forward.

New Wi-Fi connections like Li-Fi
hope to increase speeds to 224 gigabits
per second (Gb/s). It achieves these
speeds by using LEDs to deliver high-
speed communication in a similar
manner to Wi-Fi. The Wi-Fi Alliance
announced a new version of Wi-Fi called
HaLow, which transmits Wi-Fi at 900
MHz (current standards are 2.4 GHz and
5 GHz). HaLow is intended to provide
connection for small battery devices like
wearables or mobile devices, helping to
maximize and not drain battery life.

The increase in standards governing
cloud services will help to boost user as
well as company trust in them. Some of
the standards already in place now, fol-
lowed by companies like Autodesk and
Dassault, include:
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The first window

in the background
is COMSOL’s

simulation software

designed to exact

requirements of the
[l user. The foreground
image is the appli-
cation that is built
upon the design
user model, which
can be operated by

T T R

anyone on the cloud.

« ISO/IEC 27001:2013: Information
technology—Security techniques—
Information security management
systems —Requirements.

« ISO/IEC 27017: Cloud Computing
Security and Privacy Management
System-Security Controls.

« ISO/IEC 27036-x: Multipart standard
for the information security of

Top Three Incident Classes
Year-over-year comparisons
(2014 vs. 2013)

Cloud environments

App Suspicious Brute
attack activity force
45% 36% 27%

increase increase increase

On-premises data center

60% 56% 52%

Suspicious Trojan App
activity 1% attack
3% increase 6%

increase increase

According to Alert Logic’s 2015 Cloud Secu-
rity Report, these are the top three incident
attacks for both cloud environments and
on-premises data centers in 2014. It also
highlights how those attacks increased
from 2013 to 2014.
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supplier relationship management that
is planned to include a part relevant to
the cloud supply chain.

Security will always be a battle between
hackers and the guards of the Internet.
While these concerns exist and still loom
over full cloud adoption, it seems that
the future lies in cloud computing. Dell’s

“Global Technology Adoption Index”
for 2015 predicts that companies adopt-
ing on-premises cloud will have 46%
higher growth rates and those adopting
off-premises cloud 51% higher growth
than companies without cloud services.
Like all new technologies, the more it is
adopted, the stronger it will become. il
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What'’s the Difference
CEES LINKS | Founder and CEO

GreenPeak Technologies, The Netherlands, www.greenpeak.com

What's the Difference Between

ZigBee RFACE and
/igBee Green Power?

igBee, which is named after the dance

honeybees do to communicate to other

honeybees, was developed and stan-

dardized as IEEE 802.15.4 in 2004.
Originally designed as an ultra low-power wireless stan-
dard to support energy harvesting, it is now widely
accepted as a low-cost, low-power wireless mesh-net-
work standard. It is also one of the wireless standards
being eyed for use in the Internet of Things (IoT) net-
work of sensors, actuators, and Internet servers. (The
other two major standards being evaluated and used are
Wi-Fi and Bluetooth.)

ZigBee has several advantages over competing stan-
dards. They include the years of experience program-
mers, designers, and companies have working with
ZigBee, as evidenced by the more than 1,000 certified
ZigBee products on the market. In addition, it supports
a large application library that has gone through several
updates and rounds of improvements. IoT and smart-home
firms also prefer ZigBee because it is easy to use and maintains
strong security protocols.

ZigBee is also fully Wi-Fi- and IP-compatible, so there is
no need to have a ZigBee chip in a smartphone to find and
control ZigBee-connected smart-home and IoT devices. It all
happens through any Web-connected hub (ZigBee-enabled
router, set-top box, or gateway), which means connected PCs
and smartphones (via Wi-Fi or cellular) can function as dash-
boards, as they can find and communicate with any ZigBee
devices without a problem.

The attraction of ZigBee centers on cost and scale. It is the
first scheme, say its followers, which is inexpensive enough
to be practical for use in isolated controls with sensors that
must work reliably while consuming little power. ZigBee man-
ages both feats by sending data at a super-low rate and using
a special networking scheme called meshing. The low rate,
about 250 kb/s, is too low for beaming audio, real-time video,
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Some form of ZigBee could evolve into a standard for remote controls
and other loT controls for smart homes.

or complicated Web pages. It is fine, however, for sending
small packets of data and keeping tabs on temperature sen-
sors, proximity switches, and similar uses characterized by
relatively low data-rate changes.

There are several subsets of ZigBee 3.0, including ZigBee
RF4CE and ZigBee Green Power. Let’s take a closer look at
both of them.

ZigBee RF4CE (Radio Frequency for Consumer Electron-
ics) was initially an offshoot of ZigBee developed to replace the
infrared remote controls for consumer electronics (TVs, ste-
reos) with radio-based controls. This meant the controller no
longer had to be aimed at the device being controlled or even be
within line of sight. Since then, the standard has been expand-
ed, and in its latest version (ZRC 2.0), it is fully integrated with
the entire ZigBee application library. This means that a remote
control designed for a TV or a set-top box can also control
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lamps, lights, curtains, sun shades, and so on in the home. The
expectation is that over time, consumer electronics and smart-
home technology will continue to overlap and merge, and ZRC
2.0 is well positioned to be a controller in both arenas.

ZigBee RF4CE also provides full backward compatibility
with older IR-controlled electronics. ZigBee RF4CE control-
lers automatically detect and download the required code-
sets for legacy equipment that originally needed an IR con-
troller. Because of all these features, as

the network, so they can be off most of the time and not need
any energy.

As an ultra-low-power wireless technology, Green Power
is also an effective option for using battery-powered devices
as it lets them run off a battery for years. Green Power also
works with low-cost end nodes that communicate with the
rest of the network, specifically in situations where no mesh-
ing is required. [l

well as its international acceptance, it is

not a surprise that RF4CE makes Zig-
Bee a key enabler for the smart home,

ROLLON

LinearEvolution

Actuator Line

and that the smart home is a major new

service opportunity for the cable and
TV operators.

In addition to ultra-low power
requirements (comparable to Blue-
tooth Low Energy, but with much better
range), another key feature of ZigBee
RF4CE is its low latency. User-inter-
face devices benefit from low latency,
because they let designers provide
users with immediate feedback (usually
required to be less than 30 milliseconds).
Normally meshing networks tend to see
latency going up to 100 milliseconds
or more, making the user experience
quite unpleasant. Almost everyone has
had the experience of pushing a button,
nothing happens, and then pushing the
button again: The light finally turns on
and then, immediately turns off again.
Arggh! That is not what happens with
wired light switches today, so nobody
needs to accept this delay just because it
is now wireless.

ZigBee Green Power was originally
developed as an ultra-low-power wire-
less standard to support energy-harvest-
ing devices. Energy-harvesting devices
lack batteries, but extract the energy
they need from the environment by tap-
ping into motion, light, piezo/pressure,
or the Peltier effect. The most common
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application is the light switch, where the
Learn Fast
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| Design Fast

flipping the switch generates the energy
to send a communication package (“on,”
“off”) through the air to the lamp. Green
Power is especially effective for devices
that are only sometimes on the network
(when they have power). Green Power
lets these devices securely go on and off
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Motion Controller Trends
BILL SAVELA | PE.

Delta Computer Systems Inc.

Newest Motion Controllers

EXPAND APPLICATIONS

Delta Computer Systems takes us through some of the latest advances in motion
controllers by analyzing modern industry applications.

otion controllers

are among the

most ubiquitous

electronic system
elements used in today’s factories and lab-
oratory environments. The latest motion
controllers can synchronize multiple
motion axes, control both position and
pressure/force being applied, and inter-
face easily to other system elements to
enhance the capabilities of a production
machine or test system.

RETROFITTING OBSOLETE
CONTROL SYSTEMS

A major trend currently pervading
machine design is the use of best-in-
class motion controllers to retrofit older
machines in order to increase productivity
and maintainability of the work cell. Older
machines often contain worn and obsolete
control elements, causing product quality
to suffer and making the machines dif-
ficult and expensive to maintain.

At the same time, the latest controllers
generally offer capabilities not available
with the older varieties. Since a machine’s
mechanical components may still be ser-
viceable, simply replacing the control-
ler can give an older machine renewed
value, let alone the capabilities of a new
machine, at much lower cost.

Faster processors in the new controllers
allow for closed-loop times in the micro-
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second and millisecond range compared
to slower loops in older controllers, and
can bring flexibility, accuracy, precision,
and speed to machine operation. With
the major hardware elements in older
machines being reused, control upgrades
typically require only a new controller,
new sensors, and more precise actuators
(drives or hydraulic valves).

Higher-end controllers augment pro-
portional (P) gain with integral (I) and
derivative (D) gain terms, which respond,
respectively, to reduce errors that would
build over time, or to errors that would
build very quickly. Some new controllers
employ predictive gains in the control-

The Voss leveler represents one stage

in the Hagerty Steel cut-to-length line.
Virtually all of the machine hardware was
still useful, and only the motion-control
system needed to be retrofitted.
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loop equation called feed forwards,
which act to contribute to the control-
ler output during the required position
movement or force profile.

The combination of P, I, and D terms
and feed-forward terms are all available
for adjustment when tuning the con-
trol algorithm. Feed forwards refer to
the parameters that are separate from
the P, I, and D terms. P, I, and D act on
the feedback signal coming from the
transducers, and as such, the action of
these terms follow the action of the sys-
tem. Once set, the controller operates a
servo-quality proportional valve to cause
the motion to go to the target positions
using precise velocities, accelerations,
and decelerations. The programmable
acceleration and deceleration param-
eters help produce smooth motion and
reduce wear and tear on the system.

In the case of presses, one can ramp
down the velocity of the appropriate
axes. Therefore, when the tooling makes
contact with the work piece, the press
will have just the right amount of kinetic
energy to do the necessary work—with-
out causing excessive shock or vibration.

An example of a control system ret-
rofit that improved machine produc-
tivity was recently executed by Hagerty
Steel, East Peoria, Ill. Hagerty added a
new control system for its heavy-gauge
steel coil cut-to-length line; it had
been upgraded three times previously
over the years, but was still not cutting
sheets precisely. “One of our customers
requested that we tighten our tolerance,
and with the old system it was impos-
sible,” says Thomas Boon, Hagerty Steel
maintenance manager.

To fix the problem, they needed an
electronic motion controller that could
perform complex multi-axis synchro-
nization tasks. Based on experience
with an upgrade of another machine at
the Hagerty plant, Delta Computer Sys-
tems’ RMC150 eight-axis motion con-
troller was deemed the best choice. The
controller has several built-in multi-
axis gearing, camming, and synchro-
nization functions that enable multiple
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Motion Caatral

The RMC75 two-axis motion controller (left) and RMC150/151 eight-axis motion controller

(right) can control and synchronize multiple axes simultaneously.

slave motion axes (in this case, con-
trolling multiple different-sized roller
drive motors) to produce tightly con-
trolled motion in relation to that of a
master axis.

Hagerty’s controller upgrade did
resolve the production quality issues.
“Whereas the old machine was only able
to produce steel sheets to within toler-
ances of approximately +1/4 inch, and
out-of-tolerance material was wasted,
we were ultimately able to tune the
machine to achieve the required dimen-
sion to within 1/1000 of an inch,” says
Glenn Mclntyre, controls engineering
manager at systems engineering firm
Advanced System Integration & Control
Inc. (ASIC), West Chester, Ohio. “And
we were able to get the system to settle
down quickly so our customer could
fire the shear more quickly and increase
their production rate.”

AUGMENTING PCs IN NEW
TESTING APPLICATIONS

Old “stress it until it breaks” test plat-
forms are being replaced by smart test
platforms that exercise a product in a
manner very similar to real-world con-
ditions in the field. Such systems can
gather data on product performance to

profile wear-out conditions before the
product breaks. The PC computing plat-
form is often the nexus for the devel-
opment of testing and instrumentation
software, but the PC by itself is not reli-
able enough to control test hardware
that depends on real-time application
for stimulus to the device under test.

Test engineers and designers in R&D
labs are increasingly using motion con-
trollers to add new capabilities to aug-
ment the functionality and performance
improvements delivered by the evolving
PC architecture. Tightly coupling a PC
with a motion controller can leverage
the wealth of PC instrumentation and
data-acquisition software, while at the
same time apply test stresses in a precise
manner to a device under test.

An example of such a system is Hous-
ton-based Dril-Quip’s test platform for
subsea oil pipe connectors. Applying
large forces, like those required to place
bending forces on pipe assemblies similar
to that shown in the figure (p. 41), is the
domain of the largest of hydraulic rams.
Controlling them requires an electrohy-
draulic motion controller with special
capabilities for closed-loop force control.

In the Dril-Quip test system, the
RMC150 receives commands over an
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Ethernet link from a LabWindows/
CVI program running on the PC. These
commands provide instructions to the
motion controller on how to move the
hydraulic cylinders and at what pres-
sure. A software package supplied by
Delta facilitates the connection between
the motion controller and PC software
applications, which allows the PC to
send and receive data from the motion
controller over Ethernet.

The motion controller reads the dif-
ferential hydraulic pressure across the
piston of each cylinder in order to calcu-
late and control the force being applied
to the specimen. The controller uses
position feedback from magnetostric-
tive displacement transducers (MDTs),
mounted between the cylinder hous-
ing and the cylinder rod, to measure the
deflection of the specimen. A multi-axis
controller can simultaneously control
a different motion profile for each axis.

To complete the instrumentation of
the system, strain gauges mount directly
onto the specimen at specific places and
send the strain signal to the LabWin-
dows/CVT Strain Gauge module in the
chassis. Pressure and temperature trans-
ducers mount on various parts of the
test fixture and connect to another Lab-

Windows/CVI data-acquisition chassis.
The transducer signals are converted
to engineering units inside of the Lab-
Windows/CVI program. Process sta-
tus, parameter values, and limit warn-
ings are updated on operator screens
attached to the PC.

With the new test system, Dril-Quip
is able to simulate field conditions with
load, bending, and internal pressure that
would otherwise be impossible in a lab
setting using PC software alone. The
system has given Dril-Quip an increased
understanding of wellhead perfor-
mance, and the knowledge to increase
their customers’ confidence in the Dril-
Quip’s subsea wellhead system.

CONTROLLING NO MOTION

It may sound strange at first to discuss
using a motion controller for an applica-
tion that does not involve actual move-
ment of a machine axis, but consider
the fact that motion controllers excel
at closed-loop control. Sometimes the
parameter being controlled is something
other than the position of a mechanical
axis; for example, the pressure of a fluid.

An automotive test system manufac-
tured by Innkeeper LLC, Livonia, Mich.,
embodies one such example.

The Dril-Quip test stand uses two large hydraulic cylinders, mounted horizontally, to apply

large amounts of bending and tension force to an assembled pipe stand (center).
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Innkeeper’s transmission cooler test system uses a hydraulic cylinder

like a syringe to apply high-frequency pressure pulses to the product
under test, mimicking real-world stress conditions.

As with Dril-Quip in the previous section, Innkeeper bases
its automotive test controls on two key elements: an electro-
hydraulic motion controller to deliver real-world stresses, and
a PC with a standardized user interface, which in this case can
be used to set up and control a wide range of automotive test-
ing applications and gather test data.

One application developed by Innkeeper tests heat exchang-
ers used in transmission coolers. The system uses a servo
hydraulic cylinder acting like a syringe to inject high-frequen-
cy pressure pulses into the test specimen. In this manner, the
machine can accurately reproduce the pressure fluctuations
that occur under actual vehicle conditions. The cylinder is
operated via a high-performance servo valve, which is in turn
driven by the motion controller.

Different Innkeeper test systems use RMC75 (1-2 axes) or
RMC151 (2-8 axes) motion controllers, which connect to the
PC via Ethernet and perform all of the closed-loop control,
limit checking, and cycle counting. The controller holds the
custom test profiles, allowing the PC to stay out of the loop
and focus on monitoring/acquiring data.

The “series controllers provide us with great control on
all tests ranging from quasi-static through 50-Hz operation,
with a loop update rate between 1,000 and 4,000 Hz and sup-
porting data acquisition of all signals up to 1,000 samples per
second per channel,” explains Kevin Kretschmann, Innkeeper
principal. “We are able to build and then accurately control
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A Dayton Parts CAD rendering of the inte-
grated line shows the leaf-spring forming
station (right) and the punch press (left),
with the furnace in the middle. The mate-
rial moves right to left from the furnace to
the punch press, and then left to right to the
forming station.
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SAVE ENERGY, SUPPORT THE
CONNECTED ENTERPRISE

To improve productivity, new
machines are typically network-enabled
by sharing process data between sub-
systems, as well as sharing production
information with the enterprise. Even
with older machines, machine builders
can cut hardware costs and make it easi-
er to maintain and expand their systems
by replacing outdated, discretely con-
nected motion elements with network-
enabled versions.

For example, productivity can be
increased in many metal-forming appli-
cations by joining work cells together
and streamlining the output from one
stage into the next. Proof of this can
be found at Dayton Parts, Harrisburg,
Pa., a manufacturer of formed metal
products for the vehicle after-market.
The company’s leaf-spring manufactur-
ing process, which was part of a manu-
facturing operation dating back to the
1920s, was upgraded this past year to
automate the punching process and
connect the punching and forming pro-
cesses into a smooth flow.

Achieving fast cycle times for the
combined machine requires precise
control and close communications
between the motion operations per-
formed in the process stages. Super-
visory control is performed by a PLC,
but control of the individual motion
axes required programmable motion
controllers with special capabilities
for multi-axis coordination. Dayton
Parts’ engineers chose the RMC150 and
RMC75 motion controllers.
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The combined Dayton Parts punching and forming work
cell exemplifies how machine-to-machine (M2M) communi-
cations can improve a process. The supervisory PLC connects
via Ethernet interfaces to the two motion controllers, multiple
HMI terminals, and a series of I/O racks. Communicating via
the networks, the PLC adjusts the cycle time of the furnace
and sets the speed of subsequent stages in the line. For maxi-

mum productivity, and to ensure that heat transfer from the

hot parts passing through the system

savings for the company were sufficiently large to pay for this
project in one year.

The applications described in this article highlight how
today’s modern motion controllers extend machine life, save
time, reduce energy consumption, increase production, and
improve quality. Any application in which closed-loop control
can deliver smoother or more precise process operation is a
likely candidate to use a motion controller. ¥l

does not affect sensitive system com-
ponents, it is critical that the process
proceeds as smoothly and expediently
as possible.

The local machine network also con-
nects to the factory LAN so that produc-
tion information is available to corpo-
rate SPC and quality analysis software.
This can help optimize performance and
identify maintenance issues for resolu-
tion before they become a problem.

The PLC is connected to a Microsoft
Access database containing the manu-
facturing parameters of all leaf springs

Servo-Gearheads

NEDE%?T

For all YOUR automation-, robotics-, precise motion- APP's

«..we have the reliable gearbox solution

made by Dayton Parts. The operator
selects to make the next leaf spring via
a touchscreen interface, and the PLC
downloads the appropriate process
parameters to the temperature/pressure
controllers, and motion sequences to the

motion controllers.

“The system automatically processes
via recipe to speed production change-
overs and gain repeatability, which we
didn’t have before,” says Greg Short-
ridge, Dayton Parts electrical engineer.
“We often have relatively small produc-

tion runs where a spring may contain

up to 12 different leaves. In the old days,
we would have to manually dial in new
furnace temperatures, forming pres-
sures, and quench timer settings when
we would change parts to be manufac-

tured, which was time-consuming and
could introduce errors and downtime
that we can’t afford”

The updated line has minimized
reheat and changeover downtime, as
well as cut cycle times down to 17 sec-
onds per part. “We're seeing 95% com-
bined uptime for the machines,” says Joe
Garcia, Dayton Parts project manager.
“And the material-handling and energy
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How Distributors Are

Shaping the 1IoT Movement

Education, the latest products, support services, and firm
footing in the B2B world put distributors at the center of the

Internet of Things craze.

VICTORIA FRAZA KICKHAM | DISTRIBUTION EDITOR

TE CONNECTIVITY’S ROB Shaddock took
to the podium at the Executive Confer-
ence of the Electronic Components
Industry Association (ECIA) to talk about
the Internet of Things—specifically, the
“hype versus reality” of the IoT and how it
is shaping the business-to-business world.

There is no denying the hype: A quick
search for the term or its acronym will
yield a plethora of news headlines from
consumer as well as B2B media outlets,
not to mention the how-to’s and product
and service offerings you will find from a
range of technology companies.

It is also difficult to deny the IoT’s
potential. As Shaddock explained to the
distributors and manufacturers of elec-
tronic components in attendance at the
ECIA event, the volume of IoT products
and applications and their accompanying
revenue projections are large and headed
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in the right direction. Gartner Research
estimates that more than 6 billion devic-
es will be connected by the end of 2016,
a number the firm expects will grow to
more than 20 billion by 2020. Revenue
projections are staggering as well. Shad-
dock pointed to an estimated $50 billion
in IoT revenue this year, which is project-
ed to jump to $250 billion by 2020.

Such figures are fueling the hype sur-
rounding the IoT, as consumers and busi-
ness leaders try to grasp its world-chang-
ing potential. Shaddock echoed those
sentiments at ECIA, held in Chicago last
fall. He pointed to the greatest potential
market for IoT technologies: the business-
to-business environment, particularly
utility, energy, and manufacturing.

There are challenges, particularly in
manufacturing environments that need
standardization to enable communica-

victoria.kickham@penton.com  JANUARY 2015

tion between equipment and systems.
But the potential for productivity gains
and cost savings is likely to outweigh such
concerns, he says, as organizations of all
sizes begin to sense and connect a wide
range of products and equipment.

“These are the real opportunities now;’
Shaddock told the audience. “You need
to establish connections first, and B2B is
where much of those connections start.”

Some of the most recent industry
research bears this out, at least for the
near-term. Gartner Research said this
past fall that although consumer uses
will continue to account for the largest
number of connected devices—4 billion
in 2016, rising to 13.5 billion in 2020—
businesses will spend the most on IoT
technology. Enterprise IoT spending will
reach $868 billion next year, with con-
sumer spending coming in at $546 billion.

This presents a large and growing
opportunity for manufacturers and dis-
tributors, who serve as the pipeline for
delivering the products and services to
make those connected devices work.
Many of them relish this role and are step-
ping up their capabilities in the IoT realm.

DELIVERING INFO, EDUCATION

Distributors have long been informa-
tion providers, and as the IoT gains speed,
that role will further expand. A survey
by Global Purchasing and Penton Media
revealed that staying up-to-date on new
IoT products and services is a key chal-
lenge for buyers of electronic compo-
nents—72% of purchasing managers list-
ed it as a top concern in 2015. Distributors
should embrace this role of educator and
information provider, says David Hofer,
executive director and board member of
Intercomp USA, a distributor of electron-
ic components based in Florida.
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Control

Allied has the relay you need to keep it.

Altech cOrn.@ AMETEK Nce AMERICAN ZETTLER, INC. ?‘DIVERSII"IED

Controls Corp. = ELECTRONICS

AMPERITE

OMRON. OMRON. o©oPTO 22 Panasonic PHCENIX

AUTOMATION & SAFETY ELECTRONIC COMPONENTS CONTACT
. C ) AZWN TELEDYNE
Sclénelder Magnecraft A'STRUTHERS-DUNN —— TE suthorized " RELAYS @TIME
Hlectrie < connectiity Everywhereyoulook” b GO OO DT

Take control at thinkallied.com/relays

thinkallied.com 1.800.433.5700

ALLIED ELECTRONICS®

©Allied Electronics, Inc 2015. ‘Allied Electronics’ and the Allied Electronics logo are trademarks of Allied Electronics, Inc. B An Electrocomponents Company.
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¥/
Prototype
Aluminum
Castings
Fast turnaround on

prototype castings
of 1 to 100s
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Distribution Resource

“The challenge for many companies
is that they need to stay on top of this
technology—and they need seasoned
expertise,” explains Hofer. “Youd be sur-
prised, but the buyer on the client side
often doesn't have the understanding [of
these products]. We have the knowledge
and expertise to advise them on the right
products and the right mix”

Intercomp USA supplies hard-to-find
and obsolete electronic components to
original equipment manufacturers and
contract manufacturers, and offers design
and bill-of-materials management ser-
vices—all of which are increasingly in
demand in the IoT age.

“We're trying to get closer to our cus-
tomers through engineering innova-
tion—collaborating with design [engi-
neers] and even offering engineering
staffing on a project-by-project basis,”
explains Hofer. “More companies are
downsizing ... and we're kind of a relief
valve [so that they can] concentrate [on
their core business] and not worry about
other things”

Sagar Jethani, global head of content
for distributor elementl14, adds that
advances in sensors and greater access to
them is driving much of the IoT craze and
allowing manufacturers, distributors, and
design engineers to develop more life-
changing products and services.

“We have had Internet data and sen-
sors for years. What's new now, I think, is
that the falling price of sensors is enabling
[design engineers] to use them in ways
that make it bend around our everyday
lifestyles,” explains Jethani. “[The Inter-
net of Things] is really making us rethink
how we interact with information.”

Customer projects are a key window
to this trend, and Jethani points to ele-
ment14’s online community as a place
that’s experiencing much of the change.
The community hosts design challenges
that ask customers to solve problems in
various fields (e.g., healthcare) using the
company’s products and services.

As one example, a combination of sen-
sors, development kits, and other compo-
nents allowed one element14 customer

to design a pollen and allergen sensor
that would help him better manage his
own severe allergies. Using a sensor to
sample the air quality outside, the product
then runs calculations based on a range of
factors and sends a message to the user’s
iPhone detailing the pollen and allergen
levels in the air.

STEPPING UP SUPPORT

Providing access to the latest products
and services is paramount for global dis-
tributors such as Avnet, which is stepping
up efforts to provide support across its
wide-ranging capabilities. Those capa-
bilities include everything from providing
sensors and other electronic components
to IT hardware, embedded products, and
cloud-based software and services. The
idea is to support customers from “the
edge to the enterprise” says Alex Iuorio,
senior vice president, supplier marketing
for Avnet Electronics Marketing.

“If you think of it from sensors to serv-
ers, that’s a big part, but it only speaks
to the functionality, and IoT is much,
much more than that,” says Iuorio, not-
ing Avnet’s expertise in both electronic
components and information technology
solutions. “The IoT is also information
management; it’s a connected world—so
all of those things are important.”

Thats why Avnet is leveraging its abil-
ity to provide additional services such as
data analytics and supply-chain manage-
ment to meet customers’ needs to manage
their IoT projects. This means supporting
customers’ components, embedded prod-
ucts, technology, and supply-chain needs
across one IoT offering.

“We believe that we'll be one of those
companies that is uniquely positioned,
where a customer could enter any-
where along that continuum, move up
and down, and get support at any point,”
explains Iuorio.

IoT services, in which external pro-
viders design, install, and operate IoT
systems, are a large and growing part of
the puzzle, too. According to Gartner
Research, the services segment is expect-
ed to rise 22% in 2016 to $235 billion. ™
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IZMS SERIES

Long Lasting Power Supplies

Wanting a 2 x 4” that will go the distance? Check out
TDK-Lambda's new ZMS100; a power supply that has
been meticulously designed and tested.

Industry standard 2 x 4” footprint

80W convection, 100W forced air

The ZMS100 will reliably deliver 80W convection
cooled or T00W with forced air and has both
IEC 60950-1 (ITE) and IEC 60601-1 (Medical)
safety certifications.

Up to 89% efficient
QOutput voltages 12, 15, 24, 36, 48VYDC

Don't remain doggedly fixed looking for a solution, ITE & Medical certifications (2xMOPP)

contact TDK-Lambda for an evaluation unit or check

our website for distribution inventory. Class | & Il operation

L 4
L 2
*
L 4
*
L 4
*

http://us.tdk-lambda.com/Ip/products/zms-series.htm Long capacitor lifetimes

For more information on how TDK-Lambda can help you
power your unique applications, visit our web site at
www.us.tdk-lambda.com/Ip/
or call 1-800-LAMBDA-4


http://us.tdk-lambda.com/lp/products/zms-series.htm
http://www.us.tdk-lambda.com/lp/

SAVE TIME AND MONEY.
WITH A = _@M\M_Mﬁ
POWDER METAL
CONVERSION

Making minimal modifications
to the design of the gear set
above (which began as
very expensive off-the-
shelf pieces requiring
full machining), Symmco
was able to create a pair
of PM gears (left) that
could be molded exactly
for its intended use.

From the

smallest gears to the largest :
of structural component s
parts, Symmco has the power

to transform traditional
manufacturing methods, such
as casting and machining, into
cost-effective PM conversion
alternatives that will eliminate
waste and reduce costs.

mmco

S {)C. E—

\Engmeermg PM Solutions

40 South Park Street ‘

Sykesville, PA 15865 OM
814.894.2461 1
sales@symmco.com

WWWw.symmco.com ‘.

LONG-LIFE BELTS MOVE HEAVY LOADS

When a competitor’s belts failed after only nine months
service in a large postal distribution center, Dura-Belt's
Long-Life HT belts replaced them. Nine years
later, HT belts are still going strong -- moving your mail
on conveyors that run 24 hours/day, 7 days/week.

Even though some postal tubs have soft bottoms and
carry over-weight loads, HT belts take the punishment
and keep the mail moving. Over 12 million are in service
on powered-roller conveyor systems. For longer-life and
heavier loads, try time-tested HT (high tension) O-ring
belts -- the only ones colored "Post Office Blue™.

800-770-2358 614-777-0295
Dur a-B el t Fax: 614-777-9448 www.durabelt.com
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New Products

DC-Motor Fan Features Long Operation Life

THE OD?70 Series of tubeaxial DC fans deliver airflow rang-
ing from 19 to 60 cubic feet per minute with noise levels
as low as 29 dB. Nine different fan models are available in
three different package sizes of 70 x 15 mm, 70 x 20 mm,
and 70 x 25 mm.
Both 12 and 24
Vdc versions

are available
with optional
IP55 protection.
Special functions
include ther-

mal control, an
alarm, tachom-
etfer, and pulse-
width modulo-
fion (PWM)
available upon
request.The fans
feature a UL94V-0
plastic frame and impeller with an operational life of
70,000 hours. A polarity-protected brushless DC

motor drives the fan; it features auto restart and a dual-
ball-bearing design.The operating temperature ranges
from -10°C to +70°C.

ORION FANS, 10557 Metric Dr., Dallas, TX, 75243, (800)
323-2439

BRUSHLESS DC FAN

MODEL ODT020-12HB

Rewireable Safety
Connecior Prevents Power
Disconnection

THE IEC LOCK Rewireable is a
C13 locking connector that is both
a lock and is completely rewireable. It

works with any C14 inlet fo guard against accidental
disconnection of computers, power distribution units,
servers, and network devices. It requires no other

AC/DC Power Converter Features

Dual-Input Terminal

THE LD05-20BXXMU IS AN ac/dc printed-circuit-board-
mount power converter. A single dual-input terminal ac-
cepts ac and dc universal input voltages ranging from 85
to 264 Vac and 100 tfo 370 Vdc. Its high efficiency, reliabil-
ity, and safe isolation make it useful in medical instrumen-
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Laser Precision Machine

Cuts Diamond-Hard Materials

THE EWAG LASER line precision machine enables com-
plex cutting and contouring in ultra-hard materials. It
features narrow fool tolerances for more precision than
grinding and eroding methods.The machine includes
five mechanical axes and two opfical axes.The 20-W
short-pulse laser features a wavelength of 532 nm for
cutting info diamond-hard materials. This wavelength
doubles the photon
energy as compared fo
the 1,064-nm wave-
length found in other
designs. In conjunction,
the fiber laser’s 1.5-ns
pulse duration is short
enough fo feed energy
info the tool before a
plasma is created in
the air around it.

It comes equipped
with FANUC control and
an infuitive human-machine interface. Propri-
etary software controls the laser and machine,
and enables quick programming in
complex applications.

UNITED GRINDING NORTH
AMERICA INC., 510 Earl Blvd,
Miamisburg, OH 45342,

(937) 859-1975

equipment or special inlets to secure it, and includes
a cage-release mechanism that is red to mark critical
power sources.The connector is LSZH (low-smoke zero
halogen) compatible for use in military, broadcast,
fransportation, and data centers.

MEGA ELECTRONICS INC., 4B Jules Lane, New Bruns-
wick, NJ 08901, (732) 249-2656

tation, tfelecommunication, civil applications, and industry.
It includes over-voltage protection at the output, as

well as protection from short-circuiting and overheating.
An application circuit is suggested for high EMC
environments.

TOTAL POWER INTERNATIONAL INC., 418 Bridge St., Lowell,

MA 01850, (877) 646-0900

GO TO MACHINEDESIGN.COM

ep- .
Check valves

The industry proven Flexible Seal Seat'
combines metal-to-metal and soft seal seat-
ing to ensure superior leak-tight control and
longer service life. Nine sizes with wide
choice of connections and materials for sys-
tem compatibility. Flows to 500 GPM.
Pressure rated to 6,000 PSI; relief settings
to 150 PSI.
For details visit: www.kepner.com

(630) 279-1550 FAX (630) 279-9669 http://www.kepner.com

Easy-to-use self-tuning

signal conditioner

Kaman'’s digiVIT,
High Precision Simplified £ &

Non-Contact Linear Position
and Displacement Sensing.

Easily configures itself for nearly
any sensor/conductive target
combination with no PC required.
Pushbutton calibration and
temperature compensation.

Ethernet @

connection

Applications

<+ Position, vibration, displacement
<+ Machine design

<+ Laboratory test

<+ Engine dynamics testing

++ Condition-based monitoring

See video
& datasheet

el | You
800-552-6276
measuring@kaman.com
kamansensors.com

Call for pricing and immediate delivery.

KAMAN

Precision Products / Measuring
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Incredible Features and Super-Low Prices!

Compare Pricing S.R.P. (List Price) Basis n n t
E27#1 World Dynapar P BEl ¥ erc ¥
$220.00 TRDA-2E 355.00 E14 385.00 L15 $229.00 15S-1024

Size 15-Shaft
Size 20-Shaft

$265.00 TRDA-20N _ $396.00 H23 335.00 H20 $376.00 702-1024R

Size 25-Shaft 295.00 TRDA-25N_ $509.00 HA625 593.00 H25 $418.00 725N-1024R
Qube 2.25" 185.00 RS $270.00 21/22 N/A__none $210.00 711

Size 15-Hollow 190.00 TRDA-VA  $230.00 F14/F18 N/A__none $209.00 15H-2500
Size 20-Hollow 335.00 HS20 $505.00 HS20 $587.00 HS25  $403.00 25T-1024
Size 35-Hollow 485.00 HS31 $609.00 HS35R  $680.00 HS35  $441.00 25T w/Plastic
NEMAA4 IP66 w/Cover w/Metal Body w/Metal Body w/Metal Body Body + 56C Cover

iy
Heavy-duty HS31 Hollow
SR12 % HS20

.
‘ Abs. 8,9 & 10 bits Q NEW! FlatDesign PG

Proven Reliability, Super-Durability & Absolute Dependability!

®
c € ) LD
LYH@EDML ENGODERS
IND. CONT. EQ.
¢ us

Value & Technology
www.worldencoders.com . Toll Free: 1-800-903-9093

£%sourceesb

SourceESB is an essential tool for today's
busy engineer and purchasing professional.
Information about thousands of electronic parts
and products is completely dependable and
accessible when a buyer or engineer needs it most.

Online at www.SourceESB.com.

New Products

Analog-to-Digital Converter Achieves

145dB Dynamic Range

THE LTC2380-24 IS A 24-bit successive-approximation-
register (SAR) analog-to-digital converter (ADC) that
operates af low power for applications that require a high
dynamic range with low noise in the output. It works well for
converting small signals as well. A built-in digital averaging
filter averages 1 to 65,536 conversions in real time, and im-
proves the dynamic range from 101 dB at 1.5 Msps fo 145 dB
at an output data rate of 30.5 sps. Results are read out with
a serial clock as low as 2 MHz, easing interfacing to micro-
processors and enabling use with slower devices. It achieves
frue 24-bit noise performance and features high dc accu-

Industrial Printer Targets Cable Overwraps, Heat-
Shrink Tubing

THE LW-PX900 OF THE Labelworks series is a portable ther-
mal transfer printer used for printing bar codes, print wire
flags, cable overwraps, and heat-shrink tubing. It includes
smart features that are created based on user feedback.
Smart features include Drop-Stop, which keeps a single
corner of the labels connected so that prints do noft fall on
the floor, Pick & Print to pause affer printing each label for
the option to remove the print, and Mixed-Length, fo cre-
ate prints of variable lengths to reduce tape waste. Highly
compact, models that are compatible with a PC include
Label Editor Professional software for easy data import co-
pabilities, 15 bar codes (including QR), a 1,000+ industrial
symbol library, and nine industry catalogs with hundreds of
label/sign templates. Other features include alphanumeric
sequencing, auto-repeat, autfo-cut, 13 languages, and a
99-file printer memory. It has front-loading cartridges for easy
supply changes.

K-SUN CORP, 370 SMC Dr., Somerset WI, 54025,

(800) 622-6312

Innovative Automation Solutions

CARLO GAVAZZI

Whether it's our industry leading range of solid state relays, our new HMIs and ~ Contact us today, and one of our field sales representatives will show you why
mini-circuit breakers or our vast offering of sensors, contactors, power supplies, and  CARLO GAVAZZI is one of the fasfest growing automation companies worldwide.

energy meters, CARLO GAVAZZI has the solution for your application needs.

We'll be more than happy to provide a free evaluation sample to qualified OEMs.

GavazziOnline.com  847.456.6100  Info@CarloGavazzi.com
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mailto:Info@CarloGavazzi.com
http://gavazzionline.com

racy with a maximum integral nonlinearity of +3.5 ppm
while dissipating 28mW from a single 2.5V supply.
LINEAR TECHNOLOGY CORP., 1630 McCarthy Blvd.,
Milpitas, CA, 95035, (408) 432-1900

Upto5V - -- 25\'“5'} 25'5' l]':l'un 1.8V to 5V

N+
i Digital
A I.TEl124 Filter
IN-

Stepper Motors Feature Eleciromagnetic Braking
THE 1.8-DEG. AND 0.9-deg. PKP Series of 2-Phase step-

per motors are now preassembled with built-in power-
off-activated
electromagnetic
brakes to hold
the position of

a load. By using
the brake as the
holding function,
the motor current
can be shut off so
that minimal heat is generated.They have high torque
performance and allow bipolar and unipolar connection
types. Models with 4, 6, or 8 lead wires are available. Power
off is activated atf 24 Vdc.

ORIENTAL MOTOR, (800) 468-3982

90-Deg. USB 3.0 Enable Data Transmission in
Tight Spaces

CAPABLE OF 4.8 Gbps, these right-angle USB 3.0 cable
assemblies are designed for high-speed data appli-
cations in tight
spaces.They are

available in six

stock lengths with

up or down exits.

They include type A,

B, and Micro-B connec-
for configurations.The _il

30-micro-inch contacts are :

gold-plated for full shielding

against EMI and RFI.

L-COM GLOBAL CONNECTIVITY, 45 Beechwood Drive,
North Andover, MA 01845, (800) 341-5266

U
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Rotating Unions for
Every Application

When you need a rotating union solution for your

application, count on the experts — DEUBLIN. OEM
or maintenance. Custom design or replacement.
DEUBLIN offers both stock items, or unions

engineered to your unique requirements. And you
can count on the cost savings generated by precision
engineering, and the highest quality components.

Request the new 56-page catalog featuring
hundreds of rotating unions, along with complete
specification and application information.

ONLINE ORDERING AVAILABLE

NOW OFFERING ELECTRICAL SLIP RINGS

Phone: 1-847-689- 8600
L DEUBLIN Email: er o
W

Web: www.deublin.com

SEE THE SOUND!

New Twin Turbo™ Lighted Alarm

Two attention-getting
products combined
into one multi-sensory
device that delivers
LOUD sound with
BRIGHT red light!

Twin Turbo™ Lighted Alarm
The patented Twin Turbo™ Lighted Alarm is available in 7 different tone types and your
choice of quick-connect or screw terminals. The twe-terminal, 9-30 VDC device is
waterproof (IP68) and NEMA 4X when installed.

Call 888-Floyd-Bell or visit ole,
FloydBell.com to see a video *.*.® F'OYd Bell Inc

SOUND SOLUTIONS

Turbo™ Piezo Alarm Turbo Light™ Panel Indicator

demo or request a sample!
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www.enmco.com

COUNTER

QUARTZ

ELECTRONICS LCD HOUR METER/COUNTER COMBO

HOURMETER COUNTER T39

ENM'’s Series T39 LCD 6-DIGITS hour meter and
up counter instrument is ideal for any application
that requires recording both time measurement
and event count for maintenance schedule.

The two displays meter can operate
independently or in parallel. This compact

tamper-proof meter is protected from the
environment to provide years of service.

MADE IN THE USA

(T
Counting Instruments

E-MAIL:
customerservice@enmco.com

Sensor Brackets

and so much more...

Please request your...

* 2D / 3D CAD Files
* Catalogs
» Stock Components
* Customs

softnoze [« 1]

S0FTNQ)LE

Mount | Apply | Position | Protect”

WORLD LEADER IN SENSOR INTEGRATION COMPONENTS "

MICroO
Linear Actuators
10mm-200mm str
6v-12v power sug
25kg+ available forc
15g-100g net weight

THE ORIGINAL

shear-Loc: INSTANT

THUMBSCREW

WWW.SHEAR-LOC.COM

COMBINATIONS

800-775-5668 rax sic-ree-s70s

AVAILABLE: IN COLORS,KITS AND A
MULTITUDE OF THREAD OPTIONS

METRIC

23191 PERALTA DR., LAGUNA HILLS, CA. 92653
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In most cases, advertisements contained in
MACHINE DEsicGN employment section indicate
that the companies are equal opportunity
employers.The Federal Civil Rights Act of
1964, and other laws, prohibit discrimination
in employment based on race, color,
religion, national origin, sex, or for any reason
other than lack of professional qualification
for the position being offered. It should be
noted that employment advertisements
in MACHINE DesiGN are published for the
readers convenience and, in no way, fo the
best of our knowledge, promote unlawful
discrimination.
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SPIROL Introduces Oval
Compression Limiters
SPIROL® introduces the CL400 Press-In
and CL460 Molded-In Oval Compression
Limiters. Both accommodate up to
2.25mm extra clearance on one axis,
providing additional flexibility over round
Compression Limiters for centerline and
stack-up tolerancing. Download their new
Design Guide for help in selecting the best

Compression Limiter for your assembly!
Spirol « www.spirol.com/s/md-cmpl/

Oval
Limiters

ZF Electronic Systems = #

A

Energy Harvesting Products |

No Wires.
| No Batteries.

No Boundaries!

CHERRY v cﬂ
ooy i e b 25 7

cherrycorp.com P. 262.942.6562
E. northamerica@cherryswitches.com

ROLLON® LINEAR LINE

Rollon’s Linear Line product
range includes linear caged
ball bearings and recirculating
ball  bearings rails, with
4 different profiles and types
of sliders. Rollon’s linear rails
feature hardened raceways and
are used in a wide range of
industrial applications.

Rollon Corporation

www.rollon.com ¢ 973-300-5492
101 Bilby Road, Hackettstown, NJ 07840

www.fluoron.com
410-392-0220

Fluoro- Safe

Thin wall .003" x 1" - 3" dia. FEP heat shrinkable tubing in
continuous lengths or any wall thickness up to 20 ft. diameter.

EXAIR
Super

lon Air Knives
Powerful static
eliminator prevents

b jamming, tearing,

' shocks and dust up
to 20" away!

For more info visit: www.exair.com/45/176.htm

POWER SUPPLIES

Heavy-duty, Industrial & Railway

Cost-effective solutions
designed & manufactured
to meet your application
requirements.

1"35 };@g

E\BSOPU LSE www.absopulse.com

e
ELECTRONICS LTD. Tel: +1-613-836-3511

tion Molding
]mt;arrt Design

ROLLON® ACTUATOR LINE

Rollon’s Actuator Line features
extruded aluminum profile and is
available in different types of belt
and ball screw driven models and
configurations. The high operational
performance, load capacity and
precision of the Actuator Line
linear units allow Rollon actuators
to be used in a wide range of
automation applications.

Rollon Corporation

www.rollon.com ¢ 973-300-5492
101 Bilby Road, Hackettstown, NJ 07840

CUSTOM RUBBER & PLASTIC EXTRUSIONS

Trim-Lok offers custom co-
and tri-extrusion capabilities!
Using the highest quality
¥ standards and utilizing the
best materials available,
including closed cellular
sponge EPDM, Silicone,
Nitrile PVC, Neoprene, rigid
and flexible PVC/ABS/TPE's,
Trim-Lok is a well-recognized
leader in trims and seals with
over 40 years of experience.

(THIM-LOKX

For a FREE catalog and

FREE samples contact:

800-853-4489 (toll free)
info @trimlok.com

www.trimlok.com

Dielectric Insulating Tubing
Insulating tubes made to order. For
| electrical/electronic coil winding,

7| covers, standoffs, etc., made from high
temperature, high dielectric, heat
shrinkable and flame retardant mate-
rials. In round, rectangular, square,
material combinations and color coded.
‘To receive literature and details fast:

.| Precision Paper Tube Company

.| The Original - Since 1934
www.pptube.com

847-537-4250 (Phone)

847-537-5777 (Fax)
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Goldense on R&D-Product Development
BRADFORD L. GOLDENSE | Contribufing Technical Expert

The Top
Science of Manag

Part Two

ontinuing on from our previous installment, here
are the remaining six top trends in the science of
product development and R&D management.
When looked at collectively, these 12 trends will
give you an idea of how much change is on the horizon for
engineering and product-development organizations.

Trend 7. Engineering and Development Automation: Many
engineers are seeing the changes brought on by rapid proto-
typing. Soon, robots, real-time software testing, and many
other technologies will permeate the downstream end of prod-
uct development. There will be less people involved in devel-
oping and delivering products. Conversely, there will be more
people involved in solution planning, designing, and develop-
ing data-based software for customers that wraps products
in blankets of information throughout its lifecycle (Harvard
Business Review, November 2014 and October 2015).

Trend 8. Micro-Nano Effects: Product values will increasing-
ly be defined by software, and products will continue to shrink
in size. As sensors, motors, actuators, and other fundamental
components get smaller, engineering activities and disciplines
will change as well. Gradually, the importance of materials
science and atomic-scale knowledge will supplant today’s
primary macro-scale competencies. Processes such as design
reviews will eventually be conducted via electronic media and
through microscopes.

Trend 9. Physical versus Virtual Work: More than half of all
business email is now processed on handheld devices. Three-
quarters of a typical company’s product cost is outsourced.
Globalization is officially business-as-usual. Engaging con-
tractors in lieu of employees is a mainstream tactic. Commut-
ing and business travel time is increasingly variable. Employee
leave and PTO policies are changing. We are nearing a point
where employers no longer strive to police employees’ physi-
cal location, so long as the job gets done. The infrastructure
to address industry’s rapid transition to an increased level of
virtual work will soon emerge.

Trend 10: Measurement and Correlation: In the paper age,
the cost of calculating metrics was expensive. Today, with
databases already holding all the numbers, the incremental
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cost of a metric is nearly zero. This is why the number of met-
rics, measures, data points, and info bytes we encounter each
day is increasing rapidly. Soon, all the data for activities and
products will be available for every point in a product or activ-
ity’s lifecycle. When we reach that point, analysts will be able
to reconcile causes and effects, letting them correlate nearly
all measures and metrics to an outcome. With known correla-
tions, the number of measures needed to manage with certain-
ty will decrease. We will know which measures are predictive.

Trend 11. Open Innovation: Benchmarking in the 1980s
changed what corporations historically considered to be pri-
vate information. The fortresses surrounding most companies
soon had doors. Globalization and outsourcing in the 1990s
added more doors. Open innovation is installing even more
doors, and is here to stay. All companies will learn to create
doors to acquire innovation or invention wherever it is eco-
nomical and timely to do so.

Trend 12. Intellectual Property: For almost a decade, the
ability to monetize intellectual property (IP) has been increas-
ing. Each year there are public auctions where companies can
buy or sell IP. Company-to-company IP transactions are now
an everyday norm. Little by little, IP is becoming a tradeable
commodity—just like products. Experience is building and
making it easier to assign values to both registered and unreg-
istered IP. Soon, business and financial plans will regularly
include forecasts for both products and the IP in those prod-
ucts. Many companies will elect to monetize the IP and not
build anything. Folks in research and advanced engineering
who are not generally involved in executing business plans—
in other words, those who create IP—will also gradually be
drawn into the financial cycle. il

: THERE WAS AN ERROR in Bradford Goldense’s Jan. article. In Trend
6, the sentence “Functional competencies, on the other hand, are the :
- many skills and capabilities a company needs to make use of its core
. competencies such as HR, accounting, and the mailroom,” should :
read: “Functional competencies are the dozens of specific technical :
- and business skill sets across marketing, engineering, materials, and
: production that get a product out the door.” MD apologizes for the er- :
* ror, and the online version of the article has been corrected.
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