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Step Up Your Game
with great value in stepper components from AutomationDirect.

SureGear® Strain Wave
Gearboxes
Starting at  $1,011.00 (HPGA063-50A1)

Strain wave technology allows 
higher gear ratios and effi  ciency
in an inline form-factor and
smaller size with many
advantages over planetary
and helical designs:

 • Lifetime zero backlash!

 • Lifetime lubrication

 • Low noise and heat generation

 •  Single stage reduction from
50:1 to 200:1

 •  NEMA 17, 23, and 34 frame sizes

WR�o�W�stepper motors

� v��0HWULF�VL]HV�o�W�DOO�6XUH6HUYR�
motors up to 1kW

SureStep® Linear Actuators
Starting at:  $100.00 (STP-LE17-2A06ANN)

These NEMA 17 or NEMA 23

frame stepper motors have
a stainless-steel lead screw
extension of the rotor (and
a screw nut), which translate
motor torque into linear thrust.

 • Up to 193 lbs of thrust

 • Speeds up to 18 inch/sec

 •  Three standard lengths:
6, 9, and 12 in

� v��1LQH�VWDQGDUG�OHDGV��WUDYHO�SHU�UHY��

� v������LQ�UHY������LQ�UHY��RU�����LQ�UHY

� v�������PP�UHY����PP�UHY����PP�UHY�
��PP�UHY����PP�UHY��RU������PP�UHY

 •  Styles with bearing journal and
VQDS�ULQJ�JURRYH��DW�VFUHZ�HQG�

 •  Styles with rear motor shaft
and mounting holes for encoder
mounting

 • Long life, no-maintenance screw nuts

� v��([WHQVLRQ�FDEOHV�DYDLODEOH�LQ
6, 10, and 20ft lengths

SureStep® Stepper
Motors
Starting at:  $21.50 (STP-MTR-17040)

New NEMA 42 frame stepper
motors nearly triple the max 
torque available from our
existing line of single and
dual shaft stepper motors:

 •  NEMA sizes 14, 17, 22, 34, and 42

 • Holding torques from 8 to 4532 oz-in

 • 2-phase bipolar, 4-lead

 •  1.8° per step, 200 steps
SHU�UHYROXWLRQ

� v��0RWRUV�KDYH�D�FRQQHFWRUL]HG
pigtail for easy installation and
replacement

� v��([WHQVLRQ�FDEOHV�DYDLODEOH�LQ
6’, 10’ and 20’ lengths

Research, price, buy at:

www.automationdirect.com/
stepper-systems

Use our new Stepper System Selector to size a
stepper motor for your application, then walk
through all the options for that motor; including
encoders, drives, power supplies, cables, and more.

www.automationdirect.com/
selectors/steppers

STEPPER SYSTEM SELECTOR

®

®
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THE LOW COST WAY TO CONVEY!
Convey parts, materials, waste with no moving parts!

• Plastic
 pellets

• Scrap trim

• Textiles

• Bulk solids

• Food
 products

• Chips

• Paper

• Pills/ tablets

• Small parts

• Shavings

• Sawdust

• Granules

A fast, low cost way to convey:

EXAIR’s compressed air operated Line Vac™ connects 

to standard hose, tube or pipe to create a powerful 

in-line conveyor. Line Vac conveyors are ideal 

for moving large volumes of material over long 

distances. No moving parts or electricity assures 

maintenance free operation.

Line Vac™

 The compact design features
 large throat diameters for
 maximum throughput
 capability. For a wide
 variety of applications.

. Fits standard hose or tube

. Quiet

. High temperature models
 available
. Meets OSHA noise and
 pressure requirements

Threaded
Line Vac™

 Attaches easily to plumbing
 pipe couplers, making it
 easy to build a complete
 system using ordinary pipe
 and fittings from any home
 center or plumbers supply.
 Construction is your choice
 of aluminum, Type 303 or
 Type 316 stainless steel.

. Models from 3/8 NPT to 3 NPT

. Quiet

. High temp. models available

Heavy
Duty
Line Vac™

 This powerful conveyor has
 been engineered to convey
 more material over longer
 vertical and horizontal
 distances. The hardened
 alloy construction is ideal 
 for abrasive materials and
 is available from stock in
 3/4" to 3" sizes.

. Highest throughput capability

. Quiet

. Fits standard hose, 
tube and pipe

Manufacturing Intelligent Compressed Air® Products Since 1983
11510 Goldcoast Drive • Cincinnati, OH 45249-1621 • Phone (513) 671-3322 • FAX (513) 671-3363 

E-mail: techelp@exair.com • www.exair.com

Sanitary
Flange
Line Vac™

 The Sanitary Flange Line Vac 
 is the best way to convey
 materials in systems which
 require frequent or 
 mandatory cleaning. The
 Sanitary Flange Line Vac fits
 within your current sanitary
 flange piping system and is
 available in 1 1/2" to 3"
 (38 to 76mm) sizes.

. Fits Standard Sanitary Flanges

. 316 Stainless Steel

. ISO 2852 Compatibility
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By Bob Vavra, Senior Content Director

TOM PETERS IS my favorite business author. His combination 

of practical case studies, in-depth research, deep thinking and 

snappy prose makes it a pleasure to dig through such weighty 

topics as change management and global competition. His first 

book, In Search Of Excellence, is still regarded as one of the seminal business volumes.

I’m currently reading Thriving On Chaos, which I picked up because it seemed 

like a great title for this day and age. Peters proved he had his finger on the pulse of 

the time when he wrote, “The world has not just ‘turned upside down’. It is turning 

every which way at an accelerating pace. To meet the demands of the fast-changing 

competitive scene, we must simply learn to love change as much as we have hated it 

in the past…Today, loving change tumult, even chaos, is a prerequisite for survival, 

let alone success.”

That passage is both startling and sage—even more so when you realize that Peters 

wrote those words in 1987. This year is the 35th anniversary of the initial publication 

of Thriving On Chaos, and if we look at our current world and realize Peters’ message 

then went largely unheeded, its basic point still can be applied to our modern issues.

In 1987, the issues were offshoring of labor, worker unrest, wage challenges and 

global competition. At that time, Japan was the manufacturing superpower that was 

challenging America’s dominance. Peters argued then that an unwillingness to embrace 

technological and organizational change was putting us behind other nations.

The players have changed, but the challenges are the same—utilizing workers to 

their highest advantage and compensating them appropriately for the value of that 

skill; embracing technology to provide speed and precision on the plant floor; and 

developing a flexible, adaptive and interactive system across sales, manufacturing, 

procurement and distribution that shortens the time between the desire for a product 

and its arrival at our front door.

Machine Design’s content partner Industry Week reviewed the book at the time and 

wrote, “From yesterday’s viewpoint, it may look like chaos. From tomorrow’s, it may 

be the only route to survival.” But the other important lesson to take from Peters’ 

35-year-old tome is that in between its relevance then and its relevance today have 

been more than three decades of growth and economic expansion. Much of Peters’ 

wisdom was embraced for a time, and then apparently relegated to the bargain shelves.

And yet, as chaotic as the world looked then and now, we have always found the 

way to improve our operations. We have yet to fully optimize what we do because 

optimization always is a destination. Still, we have seen vast improvements in safety 

and productivity while innovating with digital technologies largely unimagined at 

the time Peters wrote his book. But the basic principles remain: There are crises and 

challenges, and there are innovations and ideas developed to meet them.

The advantage of six-plus decades roaming this planet is that I feel like we’ve been 

through times every bit as tough as we face today, and we have always—always!—

persevered. The specifics of this moment are different; the challenge remains. We 

can do better. We can’t shrink from the challenges of this day. We can embrace the 

chaos because we have the confidence that as we have in the past, we will innovate 

and ultimately cooperate to find the answer. 

The More Things Change...

From the Editor

The world once again finds itself buffeted 

by technological and organizational chaos, 

but the path forward remains clear.
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FIND
SEPT. 12-17, 2022 • MCCORMICK PLACE, CHICAGO

COMPUTED TOMOGRAPHY, 
ZEISS INDUSTRIAL QUALITY SOLUTIONS
Now even a beginner can inspect internal structures, fi nd 
hidden defects and perform complex measurement tasks 
with just one scan. Discover how the aff ordable ZEISS 
METROTOM 1 and GOM Volume Inspect software operate 
with push-button simplicity at IMTS 2022.

INSPECT THE 
INVISIBLE IN 

JUST ONE STEP

REGISTER NOW AT IMTS.COM

DIGITAL MANUFACTURING. IMPLEMENTED.
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The 2022 Industrial Design, Engineering & 

Automation (IDEA) Awards will celebrate 

outstanding innovation in product design and 

function for the manufacturing sector. IDEA 

Award winners will be chosen by the readers of 

Machine Design, Electronic Design and Power & Motion, who 

will vote for entries from 11 different categories. The deadline 

to enter products for the IDEA Awards is June 24, 2022 at 5 

p.m. CT. Finalists for the IDEA Awards will be announced on 

Aug. 15 online at machinedesign.com, electronicdesign.com and 

powermotiontech.com and in the Mid-Year Report edition of 

Machine Design magazine and the July-August issue of Power 

& Motion magazine.

The Categories for the 2022 IDEA Awards are:

3D Printing

3D printing machines, materials and software, as well as inter-

faces to CAD and machine tools for post-processing

Automation & Controls

PLC, SCADA and other control devices as well as networks 

and software used to manage control systems and data

Electric Motors, Drives and Components

Electric motors and drives of all sizes and electrical and elec-

tronic components

Design Software

CAD, CAM, CAE, DFM, AI, FEA, mod-

eling and simulation software to assist the 

design engineer

Robotics 

Single-axis and multi-axis robots as 

well as cobots, AGVs and other robotic 

transport vehicles

Sensors

Embedded sensors to measure speed, 

temperature, vibration, positioning and 

other operational parameters and func-

tions as well as the enabling software

Motion Control

Pneumatic, hydraulic, and electric sys-

tems and guides, including cylinders, ball 

screws, belts, chains and other actuators, 

as well as fluids, filters and compressed 

air systems

Cloud and Computing

Edge computing devices, printers, modems, displays, HMIs 

and interfaces, as well as the cloud systems and software needed 

to collect and manage operational data

Mechatronics

System management of multi-faceted systems, including 

hardware and software components and tools

Fastening and Joining

All mechanical and machine tool operations, welding, solder-

ing and adhesives focused on metal or component joining as 

well as materials used to fasten and secure components

Fluid Power Components 

Hydraulic and pneumatic systems and components and com-

pressed air systems as well as all hoses and valves required for 

efficient fluid power operation

Materials

Metals, alloys, plastics, polymers, ceramics and composites

Each entry is $500. Companies may submit multiple entries.

For more information, go to https://bit.ly/3wIP7I6.

For a review of the 2021 IDEA Award winners, go to www.

machinedesign.com/21180745/.

Can’t find the answers you’re looking for? Contact us at 

bvavra@endeavorb2b.com. 

By Design

2022 IDEA Awards 
Celebrate Design Innovation
Entry deadline is June 24; 12 categories of new products to be recognized.
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PETER SULIGA IS an electrical engineer 

specializing in motion control solutions. 

With more than 15 years of experience 

in electronics, Suliga is responsible for 

business development for the electron-

ics industry in North America. He and 

his West Coast-based team work closely 

with HEIDENHAIN researchers in Europe 

to develop industry-leading solutions for 

suppliers across the semiconductor sup-

ply chain.

Machine Design invited Suliga to share 

his take on the tumultuous, yet critical, 

semiconductor sector.

Q: What impact does the electronics 
industry have? 
A: The electronics industry is essentially 

everything that goes into the manufactur-

ing of computer chips and printed circuit 

boards. It’s an industry that touches every 

facet of our lives. If we didn’t have a semi-

conductor industry, we would basically go 

back to the 1960s in terms of the every-

day technologies we use. Every single 

LED lightbulb you have at home is a result 

of the semiconductor industry and pro-

cesses developed there.

We’re all connected today; everybody 

has a cellphone or a tablet. Just a few 

years ago, if you had home Wi-Fi, it would 

have just a handful of devices connected. 

Now, you probably have 20 or 30 devices 

connected. We are living in the era of 

Internet of Things so you can find chips in 

just about everything.

Q: Where is the electronics industry 
heading? 
A: It’s growing exponentially. So much so 

that Intel CEO Patrick Gelsinger recently 

made a bold prediction: In 2019 computer 

chips made up about 4% of a car’s bill of 

materials, but by the end of 2030 it will 

look more like 20%. That’s just one exam-

ple, but if I look at what they’re trying to 

do with computers in cars, I can clearly 

see why we need a lot more capacity and 

why the industry is going to be growing 

significantly into the foreseeable future.

Q: Can you explain the geographical 
breakdown in the electronics supply 
chain? 
A: There are really two sides to it: One 

is the factories that make the chips and 

the other is made up of the companies 

who make chip production possible—

capital equipment builders. If you think 

about the biggest suppliers of capital 

equipment, so-called tier one, we have 

Tokyo Electron in Japan; ASML in the 

U.S. and the Netherlands; and based 

in the U.S. there is Applied Materials, 

Lam Research and KLA-Tencor. The 

U.S.-based capital equipment builders 

do manufacture in Asia and Israel. How-

ever, the bulk of the know-how on how 

to develop tools to make those chips 

resides in the U.S.

Until very recently, the U.S. was really 

underfunded in terms of the number of 

fabs (microchip fabrication plants) that 

were built here. There’s just not a huge 

amount of capacity in the U.S. We have 

Intel fabs in Oregon and Arizona, Sam-

sung in Texas, Global Foundries on the 

East Coast, and Micron in Idaho and Utah, 

plus a few others.

Now everybody’s realizing that this is a 

strategic supply, so the U.S. government 

is advancing a proposal for a $50 bil-

lion investment in support of U.S.-based 

manufacturing and research. For com-

parison, the Korean government recently 

committed $450 billion in an effort to 

make South Korea the world’s biggest 

chip making base.

Q: How did that split happen in the first 
place? 
A: I think it was probably due to cost. 

Electronics production went from U.S. to 

Japan, then from Japan to other places 

across Asia (like Korea and Taiwan), all 

because production was less expensive. 

More recently, within the last decade, 

China has had a big initiative to bring a 

lot of semiconductor production into their 

country. They spent a couple of hundred 

billion dollars to make that happen.

We kind of woke up late in the U.S., but 

at least there was recognition that we 

need to have a lot more of those facilities 

here. This year alone we had announce-

ments from major players investing tens 

of billions in expanding their production 

capacity in the U.S. Our share right now 

isn’t huge, but we’re hoping for it to grow 

significantly in the next five years.

Why Chip Fabs are a Need, Not a Want
The bulk of the know-how 

on how to develop tools to 

make chips resides in the 

U.S. Access to funding for 

fabs will increase capacity.
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Q: What is the state of the supply chain 
in 2021? 
A: Unprecedented demand. The reces-

sion in 2008 and 2009 put a hold on 

many things. When the rebound came, 

people were caught off-guard and the 

upswing was very challenging to keep up 

with. Compared to that, what we’re look-

ing at here is a totally different order of 

magnitude.

Chip shortages are everywhere, every-

body is struggling and prices are going 

up. If you want that batch of chips you 

better buy a lot more than you normally 

would and pay many times more while 

you’re at it, or somebody else will pay the 

price and get the chips.

Of course, at HEIDENHAIN we’re in 

the same fight because we’re supplying 

equipment into machines that will build 

those next-generation chips. Luckily, 

we are able to keep up, but it’s kind of a 

cycle: We need more chips, we need more 

equipment to build the chips and we don’t 

have enough chips to build that equip-

ment. That’s kind of where we are.

As for the impact of COVID, one theory 

is that current demand is partly the result 

of people not buying in the middle of the 

pandemic. Maybe this is true to some 

extent, but if you look at the electron-

ics industry specifically, 2020 was solid 

despite COVID.

Factories did close, a lot of people left 

their jobs and a lot of them didn’t come 

back, so now some suppliers can’t run at 

the same capacity they used to. People 

notice shortages and everybody gets in 

line to buy extra. Buyers now are even 

more motivated to stock up and start 

hoarding. The combination of demand 

and people buying things well ahead of 

what they would normally will suck oxy-

gen out of 2023, I think.

Q: What makes it so difficult to ramp 
up a facility? 
A: On one hand we are creating individual 

transistors, which are the basic build-

ing block of electronic circuits—about 

five billion in a nicer computer chip. As a 

size comparison, the width of your hair 

is 10,000x bigger. To make things even 

more challenging, you are building those 

layer upon layer and relying on each to 

be aligned perfectly with the one below it 

on the order of a couple of nanometers.

To give you an idea, there are five 

silicon atoms per nanometer, so you’re 

aligning dozens of silicon atoms on top 

of dozens of silicon atoms. If you’re off 

by just a few atoms the thing doesn’t 

work. If you have five billion transistors 

and 99.99% of them work, you wouldn’t 

have a working computer chip. You have 

to have tremendous yield and quality 

control for such a mass of tiny electronic 

components and miles of interconnecting 

nanowires.

There’s a reason there are only four 

or five top-tier suppliers, because the 

know-how is very specialized and takes 

decades to develop.

We do see a lot of spending to build up 

the capacity, but that’s going to take 18 

months to a couple years. A build cycle 

for these tools is typically more than six 

months. Think about all the different sup-

ply chains involved, and then the facility 

itself which needs to be populated, tested 

and validated all before production starts. 

Because the demand is so tremendous, 

those companies will be relying more and 

more on public and private partnerships 

for incentives or funding to make these 

facilities a reality.

Q: Where does HEIDENHAIN fit in the 
semiconductor supply chain? 
A: We have a longstanding relationship 

with many of the biggest companies that 

produce capital equipment, including all 

four tier-one capital equipment suppli-

ers who account for more than 60% of 

all machines sold to the semiconductor 

industry. We also work closely with quite a 

few of the tier-two and three suppliers.

On one hand, our standard portfolio of 

products offers solutions that others don’t. 

For some things we’re the only place 

where you can get the level of accuracy 

and precision required continually to get 

those smaller and smaller structures for 

the semiconductor process to develop. 

On the other hand, because we’ve been 

in the business of precision for so long we 

have a tremendous amount of internal 

know-how on all aspects related to mea-

suring things on that scale.

Companies we work with shouldn’t 

just come expecting for us to walk them 

through our catalog and point to what 

looks interesting. What we’re actually 

more interested in is hearing about their 

highest-value problems. What are their 

challenges? What is it they’re struggling 

with solving? From there we see how we 

can leverage our internal knowledge base 

and fundamental research capabilities to 

help find solutions.

For example, when we engage with 

forward-looking units, which are parts of 

companies that are thinking about future 

endeavors and how to leverage their 

existing technology, this is what we talk 

about. We talk about creating, or mak-

ing available to them, technology that 

enables them to go well beyond what 

they’re thinking today.

Q: How do you work with customers in 
the electronics industry? 

A: We pay very close attention to what’s 

happening. What are the key industry 

drivers? We try to gather a very signifi-

cant amount of application knowledge, not 

just whether they need five nanometers 

or one nanometer. What are customers 

trying to do with their process? What‘s 

keeping them from getting to the next 

level? We take those questions and then 

we look at our products and solutions to 

see how we can help. 

“Companies we work 

with shouldn’t just 

come expecting for us to 

walk them through our 

catalog and point to what 

looks interesting. What we’re 

actually more interested in is 

hearing about their highest-

value problems.”
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IN A RECENT PROJECT selected by 

NASA’s In Space Production Applications 

(InSPA) awards program, scientists and 

engineers are exploring how volumetric 

additive manufacturing (VAM) 3D printing 

technology can produce artificial cartilage 

tissue in space.

Project collaborators—Lawrence Liver-

more National Laboratory (LLNL) and 

Kentucky-based space life sciences com-

pany Space Tango—are using VAM 3D 

printing techniques for bioprinting carti-

lage in microgravity on the International 

Space Station (ISS).

The VAM technology takes computed 

tomography (CT) impressions of 3D 

objects from multiple angles before pro-

jecting the images into a photosensitive 

resin. The scientists explained that “the 

resin cures at points where the accu-

mulated, absorbed light energy exceeds 

the gel thresholds.” Once the remaining 

liquid resin is drained, 3D objects emerge. 

This process happens within seconds 

or minutes, which makes it much faster 

3D Replicator Manufactures Cartilage in Space
Scientists use volumetric additive manufacturing techniques for bioprinting 

cartilage in microgravity. The objective is to make it efficient, affordable and 

scalable.

Nicknamed “The Replicator,” the breakthrough volumetric additive manufacturing technology co-developed by Lawrence Livermore National 
Laboratory and the University of California, Berkeley takes computed tomography “views” of 3D objects from multiple angles, and projects these 
images into a photosensitive resin. The process produces 3D objects within seconds or minutes, beating traditional layer-by-layer 3D printing 
techniques. Illustration by Jake Long/TID

than traditional layer-by-layer 3D printing 

techniques.

Mimicking the science fiction machine 

aboard the Starship Enterprise, the ultra-

fast 3D printer was playfully named “The 

Replicator” by co-developers LLNL and 

the University of California, Berkeley. The 

VAM printers are be expected to operate 

with little to no crew intervention, they 

reported.

LLNL principal investigator Maxim 

Shusteff pointed out that space-based 

manufacturing has been of interest for 

several years for the LLNL 3D printing 

community. He said support from Space 

Tango validates the promise the VAM 

technology shows and it connects the 

technology with the commercial space-

flight industry.

Space Tango has for several years 

been leveraging microgravity to improve 

the layer-by-layer deposition process. 

The R&D facility has conducted more 

than 200 automated microgravity experi-

ments on the ISS since 2017.

Microgravity environments allow 

objects to appear to be weightless and 

enable scientists to better understand 

physical properties and processes, which 

ultimately improve design and modeling. 

Without gravity, shapes are more perfect.

As a platform for innovation, VAM tech-

nology is expected to perform well in zero 

or microgravity environments. In normal 

environments, VAM can cause “buoy-

ant settling or convection of the resin,” 

noted the scientists. Eliminating gravity, in 

contrast, will lead to the creation of better-

precision prints.

Shusteff said that tissue engineering 

with VAM could be one area where space-

borne production in microgravity may 

significantly benefit the outcome. “Carti-

lage tissue was chosen as a good balance 

of market need, impact to patients, techni-

cal feasibility and our available expertise,” 

he said.

What’s the Big Picture?
The InSPA awards support NASA’s 

plans to enable manufacturing “In Space 

for Earth” on the ISS; to develop new and 

promising technologies for advanced 

materials and products for use on Earth; 

and create a robust economy in low-

Earth orbit. 

“Cartilage tissue was 

chosen as a good 

balance of market need, 

impact to patients, technical 

feasibility and our available 

expertise.”  
                   —Maxim Shusteff
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Sustainable Jet Fuel Produced from Agricultural Waste

RESEARCHERS AT WASHINGTON 
STATE UNIVERSITY have developed 

a patented process that turns lignin 

from agricultural waste into bio-based 

jet fuel.

The research, published in the jour-

nal Fuel, is touted for producing material 

properties that are critical to jet engine 

operation, including seal swell, density, 

efficiency and emissions. The authors 

noted that the sustainable lignin-based 

fuel could be mixed with other biofuels. 

To boot, it could replace petroleum-

derived fuels, they said.

The new fuel is experimental, but the 

results have direct resonance for the 

aviation industry based on at least two 

factors—increased energy density and 

O-ring swelling potential.

Increased energy density. “We 

found that it not only had increased 

energy density and content but also 

could totally replace aromatics, which 

are a real problem for the aviation 

industry,” said Bin Yang, professor with 

WSU’s Department of Biological Sys-

tems Engineering and corresponding 

author on the study. Aromatics are 

undesirable in jet fuel because they low-

er the smoke point and cetane, which 

ignites easily under pressure.

To address environmental concerns, 

EPA regulations typically limit both the 

overall volume percent of aromatics. 

Yet, aromatics continue to be used 

because alternative solutions are not 

yet viable. “[Aromatics] provide jet 

fuel with a density that other sustain-

able technologies do not,” said Joshua 

Heyne, co-author, University of Dayton 

scientist and current co-director of the 

joint WSU-Pacific Northwest National 

Laboratory Bioproducts Institute. 

“Most unique is their ability to swell the 

O-rings used to seal metal-to-metal 

joints, and they do this well,” he added.

O-ring-swelling potential. The lig-

nin-based fuel’s properties “offer great 

opportunities for increasing fuel perfor-

mance, higher fuel efficiency, reduced 

emission and lower costs,” noted the 

authors. The paper, “Lignin-based jet 

fuel and its blending effect with conven-

tional jet fuel,” discussed how the novel 

fuel molecules show sealant volume 

swell that is comparable with aromat-

ics. “While meeting our material needs, 

these sustainable blends confer higher 

energy densities and specific energies 

without using aromatics,” said Heyne. 

A patented process turns lignin from agricultural waste into bio-based lignin 

jet fuel.

A Pacific Northwest National Laboratory scientist at Richland, Wash. helps develop a 
sustainable fuel component as part of research into bio-based jet fuels. Images: WSJ

Professor Bin Yang developed a patented 
method to turn lignin from agricultural 
waste into a sustainable jet fuel. 
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A New Lead for Cardiac 
Defibrillators
 A NEW CANADIAN STUDY reports an alternative way to con-

nect leads to cardiac defibrillators.

Leads are special connectors or wires that deliver energy 

from an implantable cardioverter defibrillator (ICD) to the heart. 

Placing an ICD involves placing a wire through a vein, into the 

chest and into the heart.

The ICD study, conducted by researchers at Population Health 

Research Institute (PHRI), has demonstrated that a new type of 

cardiac defibrillator, called a subcutaneous ICD (S-ICD), reduced 

patient complications by more than 90%, compared to traditional 

defibrillator, called a transvenous ICD (TV-ICD).

The S-ICD, explained the researchers, is implanted under the 

skin just below the patient’s armpit. The S-ICD lead runs under 

the skin, alongside the breastbone. The procedure eliminates the 

need to place leads into the heart or blood vessels.

“The S-ICD greatly reduces perioperative, lead-related com-

plications without significantly compromising ICD performance,” 

said Jeff Healey, a senior scientist at PHRI, a research institute of 

McMaster University and Hamilton Health Sciences (HHS).

The S-ICD is an “attractive alternative” to the TV-ICD, particu-

larly in patients at increased risk for lead-related complications.

That’s partly because a drawback of the procedure is that 

leads are the least reliable component of a traditional defibril-

lator. They can cause complications such as perforations in the 

heart muscle or lungs and blood clotting in veins, according to 

Healey, a professor of cardiology at McMaster as well as an elec-

trophysiologist at HHS.

Healey also noted they may contribute to premature revision 

of the system in up to 20% of patients during the typical lifes-

pan of an ICD generator. 

The study involved 544 electrocardiographically screened 

patients; 251 were randomized to receive the S-ICD (a Boston 

Scientific Emblem device), and 252 patients received a TV-ICD.

Patients were followed up for an average of 2.5 years to this 

point and follow-up is ongoing for the study.

Findings of the trial, “Avoid Transvenous Leads in Appropriate 

Subjects (ATLAS) S-ICD,” were presented at Heart Rhythm 2022 

in San Francisco on April 30. 

Dr. Jeff Healey implants a subcutaneous defibrillator in a patient at 
the electrophysiology lab at HHS.  Image: Owen Thomas, Hamilton Health 

Sciences
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In the well-lit offices and dark warehouse aisles, there is a 

treasure hunt under way. Despite a still-expanding manu-

facturing landscape, machine designers and OEMs face 

parts shortages and a fractured supply chain. They have 

their designs ready to go into production, but they lack the 

availability of the one last piece of their project.

It’s what distributors who attended May’s EDS Leadership 

Summit in Las Vegas called “The Golden Screw”—the single part 

needed to complete a project. In reality, it’s not a quest for a single 

item as much a search through the vast supplies in the market for 

parts that can perform the same function, but have greater supply 

availability. It also is changing the dynamic between design and 

production teams, their suppliers and their distributors—forcing 

new discussions, greater collaboration and fresh questions.

“Are components available? Are these the right parts to have 

on design? There’s now a bigger willingness to put in an alternate 

source,” said Don Akery, a distribution industry veteran and now 

the CEO of Waldom Electronics. “We’re no longer a commodity 

company; we’ve become a consultancy. That’s where electronic 

distribution needed to go.”

Added Jim Banovich, CEO of Marsh Electronics, “What we’re 

seeing our customer base is that they’re looking for more input 

from us. They’re looking for design assistance.”

Technology and Design
In a tight supply market, the conversations have changed. 

Designers and distributors are working more closely together to 

help not just identify the parts supply, but also provide engineer-

ing support for those efforts. With the expansion of CAD/CAM 

and 3D design tools and greater connectivity to parts suppliers, 

designers are finding it easier to evaluate not just which part they’d 

prefer to use, but which one can give them both productivity and 

availability.

“There’s a lot of engineers wouldn’t have asked. That has 

changed,” said Richard Diaz, vice president of operations and 

supply chain at Avnet. “They’re looking at alternatives and opti-

mizing design. There’s a lot of collaboration. We’re letting them 

know all of their options.”

by Bob Vavra, Senior Content Editor

Distributors and design engineers forge a closer partnership to overcome 

supply shortages.
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“As an organization representing differ-

ent product lines, we work with so many 

different manufacturers and design engi-

neers. We like to get in front of engineer-

ing teams,” said Joshua Uhlich, director 

materials for Bisco Industries. “Especially 

in aerospace, designers like to use stan-

dard parts that have been around for 

decades. We’re showing them there are 

some new solutions out there.”

“They are designing for availability,” 

said Karim Yasmine, corporate vice 

president at Future Electronics. “We ask, 

‘How do we guide our customers get bet-

ter control of their supply chain?’ The 

good news is the creativity of customers 

is picking up.

“Customers are taking advantage of 

our engineering services, and we expect 

that will continue,” Yasmine added. “It’s 

our job to provide volume optimization. 

A lot of manufacturers are fighting over 

the same capacity. There’s a challenge.”

Distribution Business is Booming
While the search for The Golden 

Screw is frustrating for designers and 

suppliers alike, the business of distribu-

tion is stampeding forward at a strong 

pace. The Source Today Top 50 Electron-

ics Distributors list (see page 25) shows 

that despite difficulties in transportation 

costs, parts availability and worker short-

ages, the industry continues to expand. 

(Source Today and Machine Design both 

are part of Endeavor Business Media’s 

Design & Engineering group.)

All of the top 20 electronics distribu-

tors reported increases in 2021 at a time 

before inflationary cost increases began 

to take hold. While revenues from 2019 

to 2020 remained largely flat, revenues in 

2021 took a giant leap forward.

Arrow Electronics once again heads the 

Source Today Top 50 list with almost $34.5 

billion in revenue in 2021, a 20% increase 

over 2020. After not participating in past 

years, Taiwan-based WPG Holdings Ltd. 

reported $27.8 billion in revenue to move 

into the second spot, with AVNET/Far-

rell in third position with $19.5 billion 

in revenues, a 19.5% increase from 2021.

All of the top 10 electronic distributors 

surveyed reported more than $1 billion 

in revenue and all reported double-digit 

growth rates from 2020. In the 2021 

report, 11 companies had more than 

$1 billion in revenue and six more were 

between $500 million and $1 billion—or 

five more than in 2020.

Perhaps the most pressing challenge 

facing the electronics industry is the 

continuing semiconductor shortage. 

“Throughout all of the recent supply 

chain disruptions it has been challeng-

ing to keep high-demand products, like 

semiconductors, in stock,” said Dave 

Doherty, president of Digi-Key Electron-

ics, in a written interview with Source 

Today. “Some product types are in a more 

‘normal’ amount of demand, but within 

semiconductors, for example, micro-

controllers, sensors, commodity linear, 

analog and discrete are still a struggle 

to obtain in full supply as lead times in 

many cases have continued to remain on 

a 40-plus week schedule.

“If there is any silver lining to COVID, 

it has caused all players in the supply chain 

to evaluate their resiliency and adaptabil-

ity to non-linear events,” Doherty added. 

“Within Digi-Key (#5 on the Source Today 

Top 50) our model has always been built 

on selling from available inventory; in 

hindsight, a more simplistic model than 

we are faced with today.”

One thing suppliers and manufactur-

ers want above all else is predictability, 

and that at least is one outcome of recent 

challenges. “For a time, many segments 

of business were almost completely shut 

down. Automotive is a good example,” 

said Jeff Ittel, executive vice president, 

Flip Electronics (#35 on the Source Today 

Top 50) in a written interview. “Fortu-

nately, most of these segments are up and 

running and forecasting so at least the 

demand feed is becoming more consistent.

“We have also seen the industry stress 

lead times and insist on more visibility 

from the OEM’s buying chips,” Ittel add-

ed. “This has helped the semiconductor 

manufacturers incorporate build plans 

with a greater window.”

(See the April 2022 issue of Machine 

Design for a look at the semiconductor 

issue and its impact on the design 

community.)

Finding the Pain Points
While revenues have grown and stra-

tegic investments have followed, the day-

to-day challenges of the supply chain 

remain unresolved. It has had an impact 

on every aspect of manufacturing. The 

April 2022 report from the Institute for 

Supply Management saw another drop 

in the PMI Manufacturing Index. The 

index was at 60.8% in October 2021—

more than 20% above the index’s growth 

level. In April, the PMI had slipped to 

55.4%—still well above the 50% growth 

threshold for manufacturing, but well off 

its recent highs.

“The U.S. manufacturing sector 

remains in a demand-driven, supply 

chain-constrained environment. In April, 

progress slowed in solving labor shortage 

problems at all tiers of the supply chain,” 

said Timothy Fiore, chairman of the ISM 

Manufacturing Business Survey Commit-

tee in the monthly press release on the 

ISM data. “Panelists reported higher rates 

of quits compared to previous months, 

with fewer panelists reporting improve-

ment in meeting head-count targets. April 

saw a slight easing of prices expansion, 

but instability in global energy markets 

continues.”

One chemical process distributor who 

contributes to the PMI report pointed to 

the dichotomy in the current manufac-

“If there is any silver 

lining to COVID, 

it has caused all players 

in the supply chain to 

evaluate their resiliency and 

adaptability to non-linear 

events.”
 —Dave Doherty 

President,  
Digi-Key Electronics

Cover Story
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turing world. “Tier-2 supplier shutdowns 

in Shanghai are causing a ripple effect 

for our suppliers in other parts of China. 

Long delays at ports, including in the 

U.S., are still providing supply challenges. 

Inflation is out of control. Fuel costs, 

and therefore freight costs, are leading 

the upward cycle,” the distributor said 

in the press release. “At some point, the 

economy must give way; it will be tough 

to have real growth with such pressure on 

costs.” And then the distributor added, 

“Despite the issues and poor outlook, 

business remains brisk.”

Those attitudes are reflected in the 

distributors that Source Today inter-

viewed. “In our current environment of 

tight supply and extended lead times, we 

encourage customers to create designs 

with components that can be sourced 

from multiple suppliers,” said Doherty. 

“Of course, they can’t do that for every 

part, but there are often ways to recon-

figure a design in a few ways using dif-

ferent part numbers. Having a flexible 

bill of materials for parts with different 

manufacturers creates some insurance 

in the event that stock is not available.”

“Customers are naturally frustrated 

by the product shortages and are plac-

ing orders many months ahead,” said 

Mark Burr-Lonnon, senior vice president 

of Global Service & EMEA and APAC 

Business for Mouser Electronics (#9 on 

the Source Today Top 50). “Distributors 

are not immune to global factors and 

there have been extended lead times 

and restricted allocation on some of the 

more popular product lines. Our teams 

are closely monitoring shortages and are 

working closely with manufacturers to 

replenish products as quickly as possible.

“Despite the challenges, innovation 

continues. We are seeing exciting new 

sensor technologies, as well as the latest 

in power management and, of course, 

advancements in microprocessors, auto-

motive, factory and home automation also 

will continue to be emerging markets as 

more technologies are introduced to make 

buildings, homes and vehicles smarter and 

safer,” Burr-Lonnon added. “Certainly, 5G, 

artificial intelligence, robotics, industrial 

automation and transportation are major 

growth drivers in the industry.”

“Closer to our Customers”
The partnership between OEMs and 

distributors, always strong, has been 

tightened by the shared challenges of the 

past few years. Distributors are expand-

ing their engineering services and OEMs 

are getting more creative in their design 

specifications.

Inflationary pressures and Russia’s 

invasion of Ukraine adding to the global 

uncertainty, yet suppliers interviewed by 

Source Today found optimism—and even 

some longer-term benefits for the future.

“The underlying demand for semicon-

ductors is exciting and will only continue 

to grow. Technology is being incorporated 

into more and more of virtually all prod-

ucts. This bodes well,” Ittel told Source 

Today. “Hopefully, we can see a day soon 

with less pandemics, less wars and get 

back to some level of normalcy.”

“Despite the current supply chain insta-

bility and inflationary pressures, there are 

reasons for optimism and confidence as 

we look ahead to the future of the indus-

try,” Burr-Lonnon said. “Projections call 

for robust demand for components, par-

ticularly in the data, communication and 

transportation sectors.

“Our customers have been very focused 

on building out redundancies and resil-

iency in their supply chains through cre-

ative inventory management programs,” 

said Luke LeSaffre, CRO of Fusion World-

wide (#10 on the Source Today Top 50) 

in a written interview with Source Today, 

“and we expect that part of our business 

to grow considerably, as holding more 

inventory becomes a major legacy of this 

shortage market.

“The current market has brought us 

closer to our customers,” LeSaffre added. 

“We have forged a number of deep and 

enduring partnerships in the wake of 

this crisis. We are encouraged about 

what our business will look like when 

the world eventually emerges from this 

ongoing crisis.” 

1. Arrow Electronics, Inc.

2. WPG Holdings LTD

3. Avnet, Inc.

4. Future Electronics

5. Digi Key

6. TTI, Inc.

7. Smith

8. RS Group plc/Allied Electronics 

& Automation

9. Mouser

10. Fusion Worldwide

11. Rutronik

12. Farnell, trading as Newark in 

North America

13. DAC

14. NewPower Worldwide

15. A2 Global Electronics + 

Solutions

16. Velocity

17. Sourceability

18. Master Electronics

19. Chip 1 Exchange

20. Sager Electronics

21. Classic Components

22. Corestaff Co., Ltd.

23. PEI-Genesis

24. bisco industries

25. RFMW, Ltd.

26. Powell Electronics Group

27. Richardson Electronics

28. Electro Enterprises Inc.

29. Steven Engineering

30. Hughes Peters

31. Symmetry Electronics

32. Flame Enterprises Inc.

33. Direct Components

34. IBS Electronics, Inc.

35. Flip Electronics

36. Marsh Electronics

37. Area51 Electronics

38. SMD Inc.

39. All Tech Electronics, Inc.

40. Brevan Electronics

41. Diverse Electronics

42. March Electronics

43. Air Electro Inc.

44. Nasco Aerospace & Electronics

45. Suntsu Electronics

46. Jameco Electronics

47. Marine Air Supply

48. PUI (Projections Unlimited, Inc.)

49. Kensington Electronics

50. Advantage Electric Supply
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Automation & IIoT

T he need for more complex 

motion profiles specific to 

a factory’s operations is one 

big reason why automated 

guided vehicles (AGVs) 

typically are used less frequently than 

in distribution centers. Industrial OEMs 

often must engineer AGVs for an end-

user, and that can prove to be expensive 

and require longer lead times.

As the demand for specialized indus-

trial AGVs grows, OEMs are increas-

ingly meeting customer needs for special 

functionality and economy by offering 

standard AGV models that can be easily 

adapted to a wider range of factory floor 

applications. Equipping AGVs with such 

versatility is an evolving new generation 

of smart electric linear actuators armed 

with onboard intelligence and commu-

nications, extended durability, modular 

assemblies and flexible mounting options.

AGVs on the Plant Floor
Industrial AGVs, including carts, 

tuggers, self-driving forklifts and 

mobile robots, improve manufacturing 

efficiency. These machines relieve much 

of the human lifting involved in material 

transport, such as delivering materials and 

components to a production line. An 

assembly line operator at a workstation 

might message the need for a component 

to a logistics computer system.

The management system then sends the 

request to the AGV management software, 

assigning the closest vehicle to the task 

based on priority and motion type. After 

the AGV finishes the job, it signals the 

control system to the next step.

Much of an AGV’s work involves sliding 

under pallets and using actuators to raise 

them to transport contents wherever 

needed. To meet the ambitions of 

modern plant floor process innovation, 

new AGV applications demand more 

complex motion profiles and often require 

accessories such as grasping arms, claws 

and clamps.

Onboard Intelligence, 
Communications

The key to this new generation of 

actuators is a microprocessor and 

communications via an open protocol 

such as CANopen or SAE J1939 CAN 

bus. AGVs equipped with smart actuators 

and communications provide maximum 

flexibility in designing movement profiles. 

Getting this kind of control might have 

traditionally required external devices 

Adaptable AGVs 
Give OEMs New Choices
Smart electric actuators provide a flexible solution across many applications.

While AGVs may differ in form, they share the functionality of aiding manual labor and increase 
material handling efficiency. Electric linear actuators with integrated communications (shown 
installed in each example) are key in designing AGVs as part of a smart factory. Images courtesy 

Thomson Industries, Inc.

by Travis Gilmer, Hakan Persson, 
Ian Miller
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such as encoders. Today’s smart devices do 

it with an all-in-one solution combining 

software and integrated feedback devices.

The host computer knows the 

state, position, speed, direction and 

power supplied to the AGV. With such 

information at hand, designers can 

program the AGV to adapt to changing 

scenarios. For example, by knowing how 

much weight the vehicle carries and 

comparing it to what a plan might call 

for, production supervisors can evaluate 

the AGV’s performance.

By reading pressure from strain gauge 

sensors on a gripper arm, they can set it 

to reduce its force to prevent the gripper 

from crushing an object. Conversely, 

operators can increase the force to prevent 

it from dropping the object when a bump 

or other disruption occurs. Through 

real-time communication among four 

actuators supporting a stack of pallets, 

the AGV can be programmed to move 

only two actuators to tilt the pallet to 

compensate for load shifts or imbalance.

Having such detail on the AGV’s 

movement can also reduce maintenance 

costs and improve uptime. By tracking the 

AGV actuator and the travel distance and 

comparing it to the predicted life cycle, 

maintenance teams can reduce downtime 

by proactively replacing components 

before they break.

Mixing and Matching Other Motion 
Components

An actuator assembly includes a 

gearbox with several different gear 

reductions that can be adapted for 

load and speed, a lead screw, a nut that 

could have multiple capabilities, and a 

motor that might either be brushed 

or feature brushless steppers. Modern 

electric actuators offer more flexibility 

in configuring these options within the 

same envelope.

When partnering with a manufacturer 

whose can create collaboration among 

all engineers, the result is an actuator 

that meets the specific application 

requirements and quickly delivers a more 

accurate solution that also is less expensive.

If the application calls for higher 

speed, the designer could use a lower 

gear reduction. If it requires optimization 

for lifting force, they might use a higher 

gear reduction to maximize current 

that can adjust the voltage. If safety is a 

primary concern, they might integrate 

limit switches for an interlock design. 

However, one of the most significant 

choices impacting AGVs is to optimize 

around the duty cycle by using brushless 

motors instead of the brushed variety.

Expanding Application Horizons 
With Brushless Motors

Where the brushed motor may provide 

duty cycles of 25%, brushless motors can 

deliver up to 100% duty cycles because 

2206 MD_026-029_AGVs and Smart Actuators .indd   27 5/24/22   9:24 AM

http://machinedesign.com
http://www.amacoil.com
mailto:amacoil@amacoil.com


28 JUNE 2022    MACHINE DESIGN

they run without wearing down contact 

brushes with high current and heat. 

Inexpensive brushed motors are effective 

and useful for simpler distribution 

warehouse applications—though volumes 

are high, movements are short, simple, 

up-and-down strokes that do not wear 

down the brush material much.

For more complex operations involving 

frequent starting and stopping, load shifts, 

higher speeds and external accessories, 

however, a brushed motor would burn out 

faster than a brushless design. Whether 

the application requires cycling every 10 

min. or millions of continuous cycles, 

brushless motor-driven actuators can 

expand the application range for AGVs.

Flexible Mounting 

Modern actuators provide more flex-

ibility when it comes to mounting as well. 

Traditional vertical mounting is always 

an option, but certain applications might 

benefit more from a horizontal orienta-

tion that extends or retracts to control 

a scissor jack fixed on one side and free 

on the other. A vertical or horizontal 

mount may affect safety considerations 

and involve adding a foot mount on the 

rear of the actuator.

Another option is to use a threaded 

end instead of a plain rod, decreasing the 

overall installation length for tight design 

envelopes. The latter two options are avail-

able on electric actuators developed spe-

cifically for AGVs, mobile equipment and 

industrial automation.

Smart electric actuators, combined 

with modular assemblies, brushless 

motors and mounting options, can pro-

vide a new range of flexibility for AGVs 

that would not have been feasible only 

a decade ago. Incumbent designs could 

never cost-effectively deliver the neces-

sary control, intelligence and modular-

ity. As a result, AGVs can now go more 

places, do more things and bring more 

end-user value. 

The automation needs of factory warehouses are increasingly complex to meet industry 
standards and demands. Today’s AGVs feature advanced intelligence to help reduce 
maintenance and improve uptime.  

Automation & IIoT

Smart electric linear actuators, such as select models of the Electrak series from Thomson Industries, have been designed with the intelligence 
requirements of automated factories.

TO LEARN MORE about Electrak 

smart actuators, visit www.motion.com/

machinedesign or watch the video at 

https://motionind.biz/3seNmRQ. 

TRAVIS GILMER is a product line 
specialist   – Linear Actuators with 

Thomson Industries.

HÅKAN PERSSON is global product 

line director – Linear Actuators with 
Thomson Industries.  

IAN MILLER,  P.Eng. is a national 

services business development Manager 
for Motion. 
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For a host of reasons, many 

companies—including those 

making or modifying hydrau-

lic components, controls and 

equipment—strongly resist 

asking for help when it comes to prod-

uct development and implementation. 

Most of their reasons may revolve around 

ego and short-term cost considerations, 

but some companies just insist on doing 

everything in-house. From a business 

perspective, however, “doing everything” 

entails undertaking tasks outside a com-

pany’s core competencies, which is often 

a fraught decision.

Companies eyeing upgrades and instal-

lations of hydraulic controls would do well 

to consider bringing system integrators 

(SIs) into their projects to improve the 

project’s chances at success.

That said, SIs are like every group 

of engineering professional: Some are 

amazing, and some less so. Some seem 

to almost instantly establish a rapport 

with a client company’s design team and 

management; others always seem like out-

of-touch outsiders. Like many consultants, 

some overstate their capabilities.

To help companies get the most out of 

using SIs, here are some observations we 

have made at Delta Computer Systems 

over decades in the hydraulics and motion 

control industries.

System Integrators: 
The Key to Project Success
Companies about to upgrade their hydraulic controls should consider hiring a 

system integrator to bump up the project’s chances at success.

by Aaron Heinrich, Delta Computer Systems, Inc.

Image: 
Thanakorn Phanthura

Commentary

2206 MD_030-033_System Integrators.indd   30 5/24/22   2:52 PM



31GO TO MACHINEDESIGN.COM

Why Outsource to SIs?
First, it’s important to understand the 

need for bringing system integrators into 

your design team. It might help if you con-

sider hiring SIs as outsourcing, subcon-

tracting or facility management. Your firm 

lacks the expertise to tackle complex wir-

ing and components or programming in 

proprietary development environments, 

so you bring in outside resources. And 

that can take the form of contracting with 

SIs to provide the critical expertise.

SIs can provide a wide range of benefits, 

including:

• Lowering operating costs.

• Upgrading the technical capabilities 

for tackling a project.

• Providing formal and informal tech-

nical training for staff on the team.

• Reducing or eliminating the need for 

staff to become fluent in a particular 

programming language or environ-

ment.

• Freeing staff for other, potentially 

more lucrative and beneficial tasks.

• Delegating project scoping, plan-

ning, procurement and upfront 

capital expenditures.

“The biggest benefit to hiring SIs is 

their experience,” says Nick Bell, controls 

engineer and programmer at Milwaukee-

based InterConnecting Automation, Inc. 

“We’re not working with 1980s PLCs any-

more. The power and capabilities are far 

greater, and users are pushing the limits 

every day with how they are using PLCs.

“You need someone who understands 

modern bi-directional communications, 

varies signal types, programming and 

debugging,” Bell continues. “Addition-

ally, a lot of the systems deal with high 

voltages, so it can become dangerous if 

proper precautions and protections aren’t 

taken on the systems.”

Hiring an SI can bring in expertise 

from across a variety of control systems, 

some of which may be beyond your com-

pany’s knowledge or experience and be 

overlooked or ignored during planning. 

Good SIs can help guide decisions on 

controls integration according to priori-

ties you establish early on, such as budget 

priorities and future scalability. In the end, 

SIs may be the quickest and best route to 

a finished system that delivers the per-

formance you need.

SIs as Partners
Anyone experienced in subcontracting 

knows you can hire help in an impersonal, 

all-business fashion, as if interfacing with 

a machine. And there’s nothing wrong 

with this. System integrators are con-

sultants often hired to execute specific 

tasks, which can be done in an almost 

scripted manner.

However, companies will likely get 

more from SIs if they hire them as if 

they are bringing a partner into the fold. 

Ultimately, SIs want to collaborate, build 

and see projects succeed. No one wants to 

be just a cog in a machine; respecting an 

integrator’s feelings and desires can make 

a world of difference in the relationship 

and the success of the project.

In some cases, building partner rela-

tionships is easier with local SIs rather 

than multi-regional or national organi-

zations. Smaller outfits might only have 

one or two employees, but they can often 

deliver the same or better benefits and 

partnerships as their larger counterparts. 

It’s the personality of your SI representa-

tive that will likely have more to do with 

the quality of the company/SI relationship 

rather than the size or reach of the SI’s 

firm. In other words, companies shouldn’t 

overlook smaller SIs.

Some SIs specialize in certain systems, 

which is generally a good thing. This 

means a company can take advantage 

of that deep expertise. For companies 

that didn’t standardize on a particular 

control platform, or if one their priori-

ties is to remain platform-agnostic for 

future compatibility and/or scalability, it 

is usually best to team up with SIs who 

have a broader rather than a narrower 

knowledge base.

Also consider brand-agnostic SIs are 

less likely to be under pressure to sell or 

meet quotas for a particular brand. This 

frees them to keep your priorities and 

needs above all others.

Similarly, be leery of how SIs might 

gain long-term control of your systems. 

For example, some SIs have been known 

to password-protect their code and force 

clients to hire them for every change. It’s 

clearly a nefarious tactic to be avoided 

(and specifically called out in contract-

ing agreements), and one step removed 

from ransomware.

When companies treat SI as partner, 

they’re more likely to keep the SI involved 

in all stages from planning through review. 

And SIs should have the qualifications to 

ensure specified components (especially 

controls) meet requirements and are the 

parts actually used. They should have a 

record of delivering results defined by a 

project’s established metrics and goals.

Potential SI Problems
Obviously, there can be problems with 

SIs. But it’s not always the SI’s fault. For 

example, when an SI handles design and 

implementation of the machine controls, 

company employees may not be involved 

and thus don’t feel much ownership. The 

SI could set up training, but staff may not 

get much from it. This can add cost and 

complications once the SI leaves and 

employees must troubleshoot and fine-

tune parameters alone.

To prevent this, companies can arrange 

for the SI to provide employee training 

after commissioning. “A lot of our 

customers want to learn,” says Bell. “They 

don’t necessarily want to do the technical 

“The biggest benefit 

to hiring SIs is their 

experience. We’re not working 

with 1980s PLCs anymore. The 

power and capabilities are far 

greater, and users are pushing 

the limits every day with how 

they are using PLCs.”
 

—Nick Bell, InterConnecting 

Automation, Inc.
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stuff, but they want to have the knowledge 

and control. If they can’t understand the 

system and how to make changes, then 

every tweak means going back to the SI.”

Another source of problems stem from 

using smaller SI firms. Larger SIs may have 

better volume pricing arrangements with 

suppliers, better vendor support and better 

access to limited inventory. (This is why 

distributors with SI-like capabilities may be 

a better choice in some cases.) Addition-

ally, with more support staff, larger firms 

often have availability when smaller SIs are 

closed or with another client. Also, can 

the SI stay on-site to finish commission-

ing if there are unexpected time overruns.

Not least of all, the lines between proj-

ect scope and system ownership can get 

blurry. For example, if a power supply is 

defective or performing outside of spec, 

who is responsible—you, the distributor, 

or the SI? Such concerns should not sour 

companies on SIs. Rather, talk about these 

concerns and issues upfront when vetting 

SIs for a new project.

Getting the Right SI
The best way to find capable SIs is to lis-

ten to their customers, industry colleagues 

and other business owners, engineers and 

industry insiders. Nothing speaks louder 

and with more authority than hearty rec-

ommendations from someone you know 

and trust and who has the appropriate 

industry knowledge and experience.

These people know how a given SI work 

on projects in terms of real-world exper-

tise and secondary-but critical factors, 

such as being a team player, adaptability 

and the ability to add value above and 

beyond the stated project’s scope.

Recognize that highly recommended 

distributors may offer SI-like services, 

but being more than happy with how a 

distributor handles distribution does not 

guarantee that they will be adept at pro-

viding integration services. Companies 

must ask distributors the same questions 

Commentary

WHEN YOU’RE YOUNG and in love, 

chances are higher that you’ll rush head-

long into marriage on wings of passion 

and…well, good luck. When you’re 50 and 

more experienced, however, with poten-

tially more to lose, you might trust emo-

tion less than prudent communication 

codified in a well-planned document.

Similarly, when starting out on an SI 

partnership, don’t assume first impres-

sions and friendly handshakes will get a 

difficult project into the win column. Have 

as many conversations as necessary to 

clearly define the project’s variables and 

roles from planning to ongoing support. 

The details and decisions should be com-

piled into a formal agreement, if only as 

an addendum to a statement of work.

Here is some advice on the discussions 

and agreements companies need to have 

with SI, all based on my firm’s industry 

experience:

Define the project’s scope. This 

should include all the stakeholders in the 

project so that the effort is collaborative 

and no one will feel their voice hadn’t 

been heard once the project is com-

pleted. The scope should lay out objec-

tives, establish all project constraints, 

and clearly define what are and are not 

project deliverables.

It should also include milestones with 

dates as metrics for assessing progress 

being made toward reaching those mile-

stones. If there are assumptions, note 

them, and if there are criteria that must 

be met before the project is complete 

both by the SI and client, they need to be 

detailed.

Also, don’t shy away from being exact 

and specific about the deliverables’ 

look and feel. What are the specific 

sequences for cylinders? What should 

touchscreen interfaces look like? More 

detail up front breeds less waste and 

better outcomes down the line. And be 

advised, scope documents can and do 

exceed 50 pages.

Establish responsibilities. “Some 

customers just want the SI to do the 

programming,” notes Nick Bell. “Others 

want the complete kit and caboodle—spec 

the motors, run the conduit, land every-

thing and handle all the control system’s 

electrical needs. So set unambiguous 

expectations on what you want from the 

integrator, because some won’t touch 

any other job if, for instance, they’re only 

doing the programming.”

Establish durations. Will this be a 

long-term relationship or a one-time 

project? Will the SI be on retainer, billing 

for time and materials? Or will the work 

be for a clearly defined contract, paid for 

hitting milestones or on completion?

Play the field. Make sure to explore 

the SI’s fluency and track record in your 

particular control-system type, brand, 

technology or application. How long has 

the SI worked in your industry? Try not to 

pick the first candidate that looks like a 

reasonably good fit.

Go through the options in this section 

and carve a long list of prospects down to 

a short list of top candidates. When one 

job can win or lose potentially millions of 

dollars in revenue, do not cut corners at 

this stage.

Define support details. This is a major 

area some clients overlook. For example, 

training should be built into the agree-

ment if needed. Specify how much train-

ing there will be and when you’ll know 

training is complete. Will the SI be under 

contract for ongoing technical support? If 

so, for how long and under what terms?

Will the SI have the ability and respon-

sibility to remotely administer and 

troubleshoot the system, or must such 

matters be handled on-site? Surprisingly 

often, the “after sale” details play the larg-

est role in determining a project’s long-

term value. 

The System Integrator’s “Prenuptial” Agreement
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and have the same conversations they 

would with a prospective SI. Alternatively, 

distributors can likely recommend a range 

of successful SIs if they don’t offer those 

services themselves.

Several trade publications maintain 

annual directories of SIs. In addition, 

the same publications may offer articles 

detailing system integrators’ work in dif-

ferent projects and illustrating their fields 

of expertise. If nothing else, those publica-

tions and websites carry SI advertisements 

that explicitly reference your needs and 

state their capabilities.

Finally, there are trade groups such 

as the Control System Integrators Asso-

ciation (CSIA). It hosts a web directory 

of SIs, the CSIA Industrial Automation 

Exchange. This resource lists SIs from 

around the world and lets users filter 

by different criteria, including CSIA 

membership, as well as CSIA certifica-

tion—which, according to CSIA CEO Jose 

Rivera, demonstrates an SI’s commitment 

to the business and industry.

“The CSIA Best Practices and Bench-

marks Manual sets the standard for pro-

fessional management of an SI company,” 

says Rivera. “SI companies that success-

fully deploy best practices and can suc-

cessfully demonstrate that can earn three-

year certification through an audit.”

“Synergy” may be an overused buzz-

word, but it definitely applies to well-

crafted collaborations between industrial 

companies and SIs. Each acts as a force 

multiplier on the other rather than just 

adding their strengths to each anoth-

er. It radically expands the expertise 

brought to bear on a host of challenges 

and elevates the potential of the entire 

engineering team.

The SI community is somewhat hid-

den from the industry. Most SIs grow 

through word-of-mouth and can fly 

under the radar for decades. That’s why 

many industrial firms have little to no 

experience with them. This is unfortu-

nate. Strong SI partnerships can deliver 

outsized value and benefits that last for 

years. It would be wise move to inves-

tigate some SI options on your next 

control project. 

EDITOR’S NOTE: More information 

on the CSIA certification, can be found at 

http://www.controlsys.org/certification/

mark-of-excellence. 

This article appeared in Power & Motion. 

“The CSIA Best Prac-

tices and Benchmarks 

Manual sets the standard for 

professional management of 

an SI company.”

—Jose Rivera, CSIA
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When Walker Reynolds 

meets with company 

directors, he tends to 

hear the same ques-

tion: “What does 

digital transformation look like?”

The chairman of Intellic Integration, a 

full-service systems integrator based in 

Dallas, has a standard response: “Digi-

tal transformation happens in two giant 

steps. Step number one is, you become 

a ‘smart’ business, which takes three to 

five years, no matter how big or small 

the company is. And you do that through 

the following process: You connect, you 

collect, you store, you analyze and you 

visualize all your data and information.

“Then you find patterns, you predict, 

you report and then you solve the prob-

lems that machine learning and artificial 

intelligence found in those patterns. That’s 

a smart business.”

The long-term objective for manu-

facturers hoping to secure their future, 

according to Reynolds, is to plug into a 

digital supply chain, which is a supply 

chain made up of smart companies. When 

they have this capability, they refer not 

only to the links directly upstream and 

directly downstream, but also the links 

that enterprises don’t currently work with. 

“Explain that to the Board of Directors, 

and the lightbulb turns on,” said Reynolds.

As a solutions architect and an educator 

at 4.0 Solutions, a distributor of software 

and products, Reynolds trains engineers 

and digital transformation professionals 

on how to support and lead digital trans-

formation initiatives in manufacturing.

by Rehana Begg, Senior Editor

In this Q&A, Walker Reynolds discusses the need to leverage every possible IT 

pathway to solve problems—and why the employee of the future is a technologist.

Digital Transformation: 
The CEO of the Future is a 
Technologist, Not an MBA

Automation & IIoT

Walker Reynolds is president and solutions architect at 4.0 Solutions and chairman 
at Intellic Integration in Dallas.
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In this Q&A with Machine Design, 

Reynolds discusses his firm’s digital trans-

formation maturity assessment process, 

the fundamentals needed to enforce 

Industry 4.0, how a Unified Namespace 

serves as a single source of truth and why 

he believes the future C-suite should be 

run by engineers.

Content has been edited for length and 

clarity.

Machine Design: At the recent ISA 

IIoT & Smart Manufacturing Virtual 

Conference, you were vocal about your 

views on how to achieve a “smart” fac-

tory. Can you recap what said about get-

ting started on a digital transformation?

Walker Reynolds: Believe it or not, 

digital transformation starts with edu-

cation. If you look at the Industry 4.0 

specification that was written in the EU, 

in 2012-2013, it says that digital trans-

formation starts with computerization. 

Computerization is just infrastructure 

and manufacturers all have infrastructure. 

What you do with that infrastructure is a 

function of knowledge, and it has to start 

with education. Legacy organizations have 

to stop approaching solving problems the 

way they’ve been solving them during the 

Third Industrial Revolution—which is 

one use case at a time, one machine at a 

time, one piece of software platform at a 

time, one capability at a time.

We have a process called the digital 

transformation maturity assessment. 

When clients hire us to come in for an 

assessment, we do basically three things. 

Number one, we assess the organization 

top to bottom. Where are you right now? 

Number two, where do you want to go?

Where do you want to go as a function 

of solving the problems that you’re aware 

of and of identifying problems you’re 

not aware of all. And, number three is 

charting a path to get you to where you 

want to go.

We have five core meetings during that 

digital transformation maturity assess-

ment. One of those is with IT. The first 

question we ask the IT group is, “Are you 

a security and compliance organization 

first, or are you a service organization 

first? And we always get a laugh and 

they generally answer like this: “I want 

to say we’re a service organization, but 

we’re really security and compliance first.”

If a subset of digital transformation is 

IT/OT convergence—that is, taking the 

technology on the plant floor and merg-

ing it with the technology on the business 

side—then the thought processes, the cul-

ture on the plant floor and the culture on 

the business side have to change.

How do they change? We acknowledge 

that the first problems we have to solve 

are the OT problems. The smartest peo-

ple in your organization are on the plant 

floor. They already know what all your 

problems are. Just go talk to an opera-

tor and ask them what’s wrong with the 

process. They’re going to give you a list 

of 20 things that, if you somehow could 

enable them to solve, you would capture 

millions or tens of millions of dollars in 

gained efficiency. IT’s role is to serve that 

enablement. Most IT departments don’t 

understand that. There’s generally one or 

two young people who understand that, 

but the legacy IT professional really, really 

struggles with that concept.

Think about it: Look at IT policies 

inside manufacturers. What are they? 

There’s zero trust. (“Trust no one.”) If one 

person makes a mistake, lock everyone 

down. So, when someone plugs a USB fob 

into a USB drive in their computer and 

opens an executable file that takes down 

the network, that IT department makes 

it impossible for anyone to use a USB 

thumb drive. What they’ve been doing 

over the last 20 or 30 years is close down 

the pathways to leverage technology to 

solve problems. But a truly transformative 

organization leverages every possible IT 

pathway to solve problems.

MD: What do organizations need 

to enforce Industry 4.0? What are the 

fundamentals and where do they start? 

WR: The problem I want to solve today 

is a function of what we know today as 

an organization. We have to acknowl-

edge that digital transformation is about 

exponentially increasing the collective 

knowledge of the organization. Why? 

As we transform data into information, 

we get that information into the hands of 

the people who need it, when they need 

it, where they need it, in the format they 

need it. Collectively, as an organization, 

we get smarter.

So, we have to start by acknowledging 

that we have no idea where the finish line 

is. We have no idea where we’re going, 

but what we do know is that we’re gonna 

adopt some guiding principles. Number 

one: We are going to codify a digital strat-

egy using a three-sentence statement that 

says: This is how and why we’re going to 

become a smart company; this is the tech-

nology we’re going to use; and this is how 

our customer is going to benefit. It takes 

transformative and disruptive leadership 

to do that. It takes a visionary leader to 

define that digital strategy.

Then, we acknowledge that we’re going 

to write minimum technical requirements 

for all the smart things in our business. 

What that means is that if I want to use 

the Siemens PLC, and Rockwell software, 

and I want to use SEEK analytics, and I 

want to use PTC’s cloud technology, and I 

want to use AWS over here, I want to use 

Azure over there, we’re going to enable 

people to do that. But we’re going provide 

the list of the minimum technical require-

ments those solutions have to meet. The 

three things are: They have to support this 

protocol, they have to be edge-driven and 

report by exception lightweight.

“If a subset of digital 

transformation is 

IT/OT convergence—that is, 

taking the technology on 

the plant floor and merging 

it with the technology on 

the business side—then 

the thought processes, the 

culture on the plant floor and 

the culture on the business 

side have to change.”
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Get Started: www.SourceESB.com

Part Lists Tool

Send multi-part RFQs

Save your part lists
to work on later

Filter by authorized
distributor

The next step is to start iterating. We 

acknowledge that what we want is a func-

tion of what we know. The organization 

is going to get exponentially smarter, 

which means that what we want is going 

to change exponentially.

To summarize, a digital transformation 

starts with a digital strategy, it is driven by 

transformative leadership, it is based on 

common technology and we acknowledge 

that what we want is a function of what 

we know.

MD: Explain what you mean by the 

Unified Namespace.

WR: I’ll read it to you. The Unified 

Namespace is the structure of your busi-

ness and all of the events. It’s a single 

source of truth for all data and informa-

tion in your business. It’s a place where the 

current state of the business exists (where 

it lives). It’s the hub through which the 

smart things in your business communi-

cate with one another. And it’s the archi-

tectural foundation of your Industry 4.0 

in digital transformation initiative, which 

is based on your digital strategy.

In a nutshell, for the layperson, the best 

way to describe a Unified Namespace is 

think of a file share. If I go into Windows 

Explorer and I want to navigate through 

a file share, the hierarchy that you create 

in that file share is a hierarchy designed 

to get you to the data and information 

that you need.

We use ISA-95 Part 2. So, it’s not a file 

share; it’s really a broker namespace. But 

the best way to describe it is to compare 

it to a file share, or a tree system that gets 

you to the current value of the thing you 

care about. So, using ISA-95 Part 2, which 

structures data sources: for instance, fol-

lowing from Enterprise to Site to Area to 

Line to Cell. My first folder is going to be 

the name of my enterprise, the second 

folder is going to be the site I want to 

go (the plant location), the third folder 

will be information in that site level that 

I care about. It might be the CEO of that 

site, or it might be the general manager of 

that site, or it could be current electricity 

consumption at that site.

Imagine you’re navigating through a file 

share that gets you to any data point that 

you want to view in your organization. 

This gives you the current value, and it’s 

structured on a common standard. All of 

the smart things in your business publish 

data into that namespace and they con-

sume it from that namespace. So, if I want 

my MES system to consume raw events 

from my PLCs, so that they can calcu-

late overall equipment effectiveness, and 

then write the OEE number, then they’re 

consuming from the Unified Namespace 

and they’re writing back to the Unified 

Namespace. It is the single source of truth 

for all data and information in your busi-

ness. It records only current state—the 

structure of the business right now.

If you want to look at historical values, 

you need to use another smart device, 

connected to the Unified Namespace, to 

store the history. That could be either a 

historian or data lake. 

Automation & IIoT
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A member of Festo Group

FABCO-AIR

www.fabco-air.com

Fabco-Made NFPA
Versatile, rugged cylinders—when you need them

MADE IN GAINESVILLE, FLORIDA

Our NFPA interchangeable pneumatic 

cylinders take the guesswork out of cylinder selection. 

We design and manufacture our NFPA cylinders in Gainesville, Florida—so expect fast 

delivery, supply chain resilience and local support no matter your application. 

Built tough, our NFPA actuators feature anodized aluminum heads and barrels and 

stainless steel hardware for corrosion resistance. They also incorporate high-strength 

composite rod bearings and PTFE piston wear bands for superior load handling and 

long service life. Choose from 19 standard mounting options and hundreds of standard 

FRQą�JXUDEOH�RSWLRQV�WR�PHHW�WKH�UHTXLUHPHQWV�RI�DOPRVW�DQ\�DSSOLFDWLRQ��

Standard catalog not enough? Tell us about your application and let us design a custom 

solution optimized for your environment.

• Standard bore sizes: 1.5–6 inches

• Standard strokes to 99 inches

• Pressure rating: 250 PSI

• Temperature range: -10° to +165°F

• &RQIRUPV�WR�1)3$�GLPHQVLRQDO�VSHFLą�FDWLRQV

• /HDG�WLPH�IRU�VWDQGDUG�FRQą�JXUDWLRQV���r���GD\V

MD: What is your take on using 

agnostic technology?

WR: I am a huge proponent of remain-

ing agnostic. I’m the chairman of a sys-

tems integrator.

We’re values-driven, we’re mission-

driven, we’re agnostic. We do not sign 

distribution agreements with any one 

vendor. We recommend the best solution 

for our client’s use case, as long as it meets 

the minimum technical requirements. It 

could be Rockwell’s connected enterprise, 

or it could be PTC…As long as they meet 

the minimum technical requirements.

What technology do we use in our orga-

nization to interoperate our data? In 90% 

of the cases, we use MQTT Sparkplug. 

We use MQTT as the communications 

protocol, and we use Sparkplug B as the 

specification for how we package every-

thing and create the Unified Namespace. 

What we say is, if you want to use Rock-

well’s MES system, it has to support and 

MQTT Sparkplug B.

The reason you need to remain agnos-

tic is this: Digital transformation happens 

from the ground up; it doesn’t happen 

from the data center down. It doesn’t hap-

pen from the boardroom down. The data 

center and the boardroom enable solving 

problems from the plant floor up. I get 

this question a lot…My recommendation 

is to always remain agnostic; pick best in 

class for your problem, not best in class 

from the limited suite of solutions from 

one vendor.

MD: Let’s circle back to the future 

state of manufacturing. What are the 

limitations and what needs to change in 

order to achieve digital transformation?

WR: When I’m in the boardroom, the 

executives are generally MBAs. They’re 

not engineers. What fundamentally needs 

to change about manufacturing organiza-

tions is that they need to be run by tech-

nologists. You need more engineers as a 

CEO and fewer MBAs.

It’s no secret that the most transforma-

tive organizations in the world are run 

by engineers. All the Industry 4.0 com-

panies are run by people who either are 

professional engineers, formally trained 

engineers or self-trained, self-taught 

engineers. So, the CEO of the future is a 

technologist, not an MBA.

Here’s the message I give the board-

room: If you have not defined your 

employee the future, if you haven’t codi-

fied your digital strategy, and you’re not 

working toward a technology-driven 

infrastructure in lieu of buying capabil-

ity focused products, then you are wasting 

your time and your money, and you will 

fail. Full stop. “It’s no secret that the 

most transformative 

organizations in the world 

are run by engineers.”
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W hat’s in a name? A 

lot when you con-

sider communica-

tion protocols such 

as LoRaWAN, Blue-

tooth, NB-IoT and more. Each has benefits 

and drawbacks for the Industrial Internet of 

Things. The best protocol for an application 

depends on parameters like the industrial 

process, geography and employer’s busi-

ness goal.

Some protocols have limited specific-

ity, and they’re not intended to access the 

internet. For instance, a manager might 

by Adam Justice, Cristian Codreanu, 
Grid Connect, Inc.

Communication variables should be considered in 

selecting a standard.

Let Your 
Application  
Guide Your 
Protocol Choice

Tawanlubfah | Dreamstime
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be deploying, say, sensors to gather data 

within a confined geography. But if a 

manager wanted to gather that same 

sensor data remotely, and Wi-Fi wasn’t 

an option, then a protocol could be NB-

IoT, or Narrowband Internet of Things. 

NB-IoT is a low-power wide area network 

telecommunication standard created by 

a group of organizations known as 3GPP 

and operated under that standard or in 

the guard band of an LTE carrier.

Applications Drive the Selection of 
Protocols

Selecting a protocol is a function of the 

application one must work with. With 

fleet management, for example, a user 

would look for a wireless technology that 

is agnostic to geography, since the goal 

is tracking assets across many directions 

and distances. In this situation, NB-IoT 

is a fit. NB-IoT supports simpler devices 

with narrow bandwidth (i.e., 200 kHz). 

This assumes there’s cellular coverage in 

the locations where your device would be 

at any specific moment.

Another option for fleet manage-

ment could be LoRaWAN, which is a 

low-power, wide area network protocol. 

With LoRaWan as a protocol, a manager 

could connect battery-operated assets to 

the internet. LoRaWAN technology offers 

longer range than, for example, Wi-Fi 

(i.e., 2.4 GHz and 5 GHz), or Bluetooth. 

But LoRaWAN isn’t that popular yet. 

LoRaWAN technology uses repeaters 

placed on infrastructure that proponents 

are still installing around the world. NB-

IoT, however, takes advantage of infra-

structure already in place around the 

world. Either protocol could be effective 

for tracking assets like containers on a ship 

moving from country to country.

Tracking the health of industrial 

machinery is another consideration. 

Let’s say a facility owner wants to connect 

the factory’s smart machines and legacy 

equipment to the internet, so managers 

can know in advance when a machine 

needs maintenance. An easy way to do 

this would be via a Wi-Fi protocol. That 

said, in the industrial world, managers 

resist using wireless network protocols 

because of the reliability of connections 

and security concerns. It’s easier to hack 

a wireless connection than a wired one. 

Users experience problems with Wi-Fi 

routers, too. So, it’s critical to test con-

nectivity with many routers and deter-

mine the compatibility of these routers 

with the application.

A third application scenario is a robotic 

apple picker working in an orchard. In this 

case, Bluetooth, a standard for exchanging 

data over short distances using UHF radio 

waves, and Wi-Fi would not be options, 

especially with acres of orchard to cover. 

Instead, the owner of the apple picker 

could opt for LoRaWAN.

It’s important to consider the potential 

amount of data transfer between the apple 

picker and a server. LoRaWAN is a good 

choice for trafficking low levels of data 

over large areas. But people typically opt 

for LoRaWAN technology to deliver status 

reports and small bits of information. If 

the orchard owner wants a higher level 

of data flowing to and from the robot in 

the orchard, then NB-IoT would be the 

better protocol. And if the machine fre-

quently reaches points where its owner 

must (or desires to) make decisions, then 

the orchard operator ought to consider 

normal cellular connectivity.

Next, imagine a dairy plant with robotic 

palletizing stations at the end of its pro-

duction lines. Here a Wi-Fi protocol 

would work well. For the palletizing robot, 

a facility manager would need to place a 

Wi-Fi module to connect the palletizer 

to a Wi-Fi network. Once the manager 

had access to Wi-Fi, the communications 

would stay within the plant’s intranet, on 

a local server.

This scenario relies on an intranet and 

limits access to the internet. The dairy 

plant manager might want to send his 

owner status reports on the production 

lines and rates of palletization or even 

give the owner a way to monitor things 

remotely from across the county. The 

manager can do that without opening 

control of the operation, which protects 

security.

Applications in a War Zone
An application in the headlines today 

is shipping supplies to forces fighting in 

Ukraine. A container filled with supplies 

destined for Ukraine could employ bat-

tery-powered devices with the capacity to 

cover the duration of the shipping opera-

tion. As the shipment progressed across 

countries, the devices on the containers 

would need GPS capabilities to serve up 

location and connect to a cellular network 

or via NB-IoT.

The shipper would want a device that 

supports NB-IoT and CAT-M1. CAT-M1 

is also a low-power wide area cellular 

technology for IoT devices. CAT-M1 

offers a few advantages over NB-IoT in 

terms of power and coverage, but NB-

IoT is a bit less costly. In a situation like 

this, the shipper would want to guaran-

tee there is information about the con-

tainer’s location and status throughout 

its journey.

In a war zone, however, enemy cyberat-

tacks could try and impersonate a device 

or even jam the device. When an enemy 

combatant is jamming the radio spectrum, 

the protocols don’t matter because the 

good guys can’t read the signals. In peace-

time, a shipper could use RFID tags and 

rely on workers scanning the container 

as it moved from point to point. With 

RFID tags, the shipper only has informa-

tion when someone scans the container.

To avoid getting lost in a comparison 

of the pros and cons of technology proto-

cols, first determine what you’re trying to 

accomplish. Let the application and what 

you want to derive in the way of informa-

tion be your guide in picking a protocol 

for the job. 

ADAM JUSTICE is CEO of Grid Con-

nect, Inc. and co-host of The Smart Home 

Show podcast. 

CRISTIAN CODREANU is vice presi-

dent of Engineering for Grid Connect, Inc. 

He holds two patents for smart electrical 

devices and a Master of Science degree 

from the Academia Tehnica Militara in 

Bucharest, Romania.
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Software Platform Offers Belt System Design 
Design Power is a new software platform offering multiple digital design tools to 

support the engineering and specification of belt-drive systems across a broad array 

of applications, making the process easier and more robust than ever before. This 

new digital toolkit consists of six modules, including four all-new applications and 

substantially upgraded versions of Gates digital tools, Design IQTM and Design Flex 

ProTM. Among the all-new modules is an industry-first Mobility Drive Analysis tool.

The Design Power platform is designed to provide application-specific drive systems, 

ultimately improving safety and operating costs, while reducing energy consumption 

and downtime in their operations. 

Gates
www.machinedesign.com/21242339

EtherCat Terminal Measures 
High Voltage  
The ELM3002-0205 EtherCAT measurement 

terminal from Beckhoff delivers high-voltage 

measurement functionality for batteries, 

generators and motors. This I/O terminal 

supports the four measurement ranges of ±60, 

±120, ±500 and ±1,000 V, respectively, and is 

particularly suitable for applications in the fields 

of electric vehicles (EVs) and renewable energy. 

The dual-channel measurement terminal 

achieves a maximum sampling rate of 50 ksps 

per channel, enabling deeper data insights in 

energy applications. In generator control, for 

example, faster response times are possible as 

a result. Moreover, high measurement accuracy 

enables more accurate frequency detection, 

which in turn improves frequency stabilization 

in power grids. In battery testing applications, 

load and quality tests can be reliably performed 

due to the high sampling rates. 

Beckhoff Automation LLC
www.machinedesign.com/21242106

Suction Cups Improve 
Process Bag Handling
The BGX suction cup is suitable for 

applications in e-commerce, fast-moving 

consumer goods, secondary food 

picking, fashion and other industries 

where bags are handled. The BGX 

bag handling suction cup is produced 

as a one-piece suction cup with two 

bellows. The suction cup will easily pick 

bags of different heights with a safe 

and stable hold of the product in fast/

semi-fast robot applications. The BGX 

suction cups are made of FDA- and 

EU-approved blue silicone for direct 

contact with food, and are suitable 

for both high- and low-temperature 

applications.

Piab USA Inc.
www.machinedesign.com/21242109

Featured Products

Electromechanical 
Cylinders Improve 
Reliability, Maintenance
The EMC-HP electromechanical cylinders 

are designed for heavy loads up to 

100 kN. The new actuators are robust, 

compact and low maintenance. The 

planetary screw drive design providers 

continuous power even under harsh 

conditions thanks to both the new oil-bath 

lubrication and the optional water cooling 

directly on the screw itself. As with the 

other members of the EMC family, a fully 

digital process, from selection through 

to ordering, shortens the 

engineering time. 

Bosch Rexroth
www.machinedesign.
com/21242113 
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Actuator Provides Flexibility in Converting Design 
The DSNB actuator for NFPA mounting applications is ideal for sorting, stacking, 

insertion, loading, lifting, dispensing, clamping and gate applications on converting 

machines. Customers can order the DSNB in seven bore sizes, 11 variations and 

15 different NFPA mounting configurations, offering maximum flexibility and the 

advantage of standardizing on a single actuator for many applications. Average 

ship time for this USA manufactured actuator is less than 10 days. Such features as 

polyurethane rod-wiper seal, hard anodized aluminum cylinder and synthetic grease 

ensure high performance. For long service life, anodized aluminum end caps, a high 

strength steel piston rod with chrome plating, and composite rod bushing and PTFE 

wear band were designed into the DSNB. For easy maintenance, the rod bearing 

cartridge can be replaced without disassembling the cylinder. Customers have the 

option of air cushioning and customizing these units.. 

Festo
www.machinedesign.com/21242361 

IEC Connectors Provide 
Value in Data Centers 
The 4750 series IEC strip-block, IEC 

connectors Type F meet the highly 

specific demands of power distribution 

in data centers. The strips provide a 

host of features including numbers of 

outlets in a strip, lighting possibilities and 

terminal configurations for a range of 

standard options. The 4750 series power 

strips neatly and compactly integrate 

functionality to save space in densely 

packed PDUs.   

Schurter
www.machinedesign.com/21242170

Safety Solutions 
Product Humans, 
Machinery 
The ASO safety mats and 

edges can protect people 

and machinery from harm. 

Mats detect the presence 

of personnel on horizontal 

surfaces (usually the floor), 

edges can be used on any 

surface (usually near possible 

crushing or shearing points), 

and bumpers are used in applications involving vehicles or other moving equipment. 

The safety mats include five additional sizes of the standard black mats with straight 

or tapered edges, and four new mats in safety yellow. The safety edges include 

additional 25 × 30 mm profile edges with a sealing lip and a new 30 × 70 mm 

profile option. They are available in lengths up to 5 ft. Safety bumpers increase the 

maximum length to 6 ft.; 100 × 200 mm profile bumpers, in lengths from 1 to 6 ft also 

have been added. These bumpers are resistant to vibration and excellent for mobile 

applications such as industrial vehicles. Mounting rails are included to simplify 

installation. 

AutomationDirect
www.machinedesign.com/21242184

Contactless Absolute 
Encoder Has Multi 
Adaptive Range Sensor 
The SMA3 contactless absolute encoder 

can be installed in rotary and linear 

applications and integrates the MARS 

Multi Adaptive Range Sensor. It enables 

the size of the pole to be adjusted in 

order to fit the ring or the linear travel in 

the specific application. It is designed for 

long linear measuring lengths up to 19.3 

m/63.32 ft, for shaft diameters greater 

than 6 m/19.685 ft in a rotary application. 

It can be used in material handling and 

transportation systems, automated 

storage systems and pallet transport 

systems, even in curved installations. 

Installation is easy thanks to the wide 

mounting tolerances larger than 1 mm.

Lika Electronic Srl
www.machinedesign.com/21242362 
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An Ethernet extension helps increase operational transparency.

Time-Sensitive 
Networking  
a Pathway to the Future

by Thomas Burke, Global Strategic Advisor, CC Link Partner Association

I ndustry 4.0-enabling technolo-

gies such as the Industrial Inter-

net of Things (IIoT) are helping 

machine designers to develop 

increasingly digitalized, con-

nected and data-driven manufacturing 

through the use of smarter equipment. 

By adopting technologies that support 

digital transformation strategies, equip-

ment builders can enable smart, intercon-

nected factories.

The vision of the factory of tomorrow is 

one of machines, production lines, plants 

and entire supply chains that commu-

nicate with each other to enhance pro-

ductivity, efficiency and flexibility. The 

benefits that can be achieved with these 

frameworks are significant.

For instance, companies can combine 

shop floor data with higher enterprise-

level information and perform advanced 

Big Data analytics to gain unique busi-

ness intelligence. This actionable insight 

can then be leveraged to set up self-reg-

ulating automated processes to optimize 

manufacturing activities and deliver 

high-quality products while minimiz-

ing cycle times.

So-called “value chains” are dependent 

on highly interconnected enterprises 

building on established strategies such 

as just-in-time manufacturing to reduce 

inventory costs while increasing flexibility. 

One More Thing...
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Businesses can make smarter decisions 

about equipment utilization for optimized 

performance, quality or both. Moreover, 

businesses can streamline maintenance 

activities by predicting potential equip-

ment failure ahead of time using condi-

tion-based monitoring and scheduling 

repairs to minimize downtime.

To help companies thrive in a world 

where competition is fierce and customer 

demand requires increasingly agile opera-

tions, automation vendors need to offer 

advanced solutions to help customers 

realize smart manufacturing strategies. A 

key technology to achieve this is Time-

Sensitive Networking (TSN), which was 

specifically developed by the IEEE 802.1 

working group to enhance standard Eth-

ernet and support futureproof capabilities 

by adding the ability to both shape and 

prioritize traffic.

Ethernet TSN Functionality
The core benefits offered by TSN are 

determinism and convergence.

Determinism is fundamental to sup-

porting time-critical communications 

on the factory floor, as it ensures the 

predictable delivery of data by minimiz-

ing latency and jitter. This requires that 

the Ethernet specification is enhanced in 

three areas:

• Delivering a highly accurate time 

synchronization to that all devices 

on the network can communicate 

intelligently and in a coordinated 

fashion

• That traffic can be shaped—large 

transmissions can be broken into 

many smaller transmissions to 

enable preemption by higher prior-

ity traffic

• The ability to define prioritization 

to communications between devices. 

This, in turn, supports real-time 

applications and provides the 

foundation for convergence.

Convergence, the second key benefit of 

TSN, enables companies to merge different 

traffic types onto a single network without 

affecting the performance of shop floor 

communications. This is fundamental to 

sharing operational insights and hence 

increasing process transparency across 

an enterprise, which can then be used to 

derive insights to optimize manufacturing 

facilities and entire organizations.

Since TSN is an extension of stan-

dard Ethernet, it is also interoperable 

with existing network technologies and 

devices. As such, it can be used with exist-

ing devices, reducing system investments.

There are four benefits to a converged 

network:

• Control devices that have previously 

been isolated to separated control 

networks, which are required to 

ensure deterministic performance, 

can now be addressable and acces-

sible to other applications for use in 

advanced analytics and digital twins

• Devices are becoming smarter and 

more complex, and require manage-

ment that can now be accomplished 

over one connection

• Architectures are simplified through 

the use of one network, improving 

deployment and troubleshooting

• Costs are reduced through the 

simplification of architectures. 

[SESB:AD72:ME]

TSN Market Opportunities
TSN is recognized across different sec-

tors as the future of industrial Ethernet 

and industrial communications. Conse-

quently, interest in and adoption of this 

technology is growing at a rapid pace.

Leading technology companies have 

already delivered silicon and firmware 

to enable the development of new TSN-

based devices and infrastructure compo-

nents. Leading automation suppliers have 

already adopted those new components 

in their automation equipment offerings, 

including PLCs, I/O and motion controls.

Proof of concepts have been on dis-

play for several years now at trade 

shows around the world, demonstrating 

amazingly new levels of motion control 

determinism that directly leads to higher 

quality products. We can now combine 

video and deterministic control commu-

nications on the same wire.

This technology trend offers particu-

larly exciting commercial opportunities 

for machine designers and builders. By 

selecting state-of-the-art products with 

TSN capabilities, machine designers can 

increase their market coverage and gain 

a competitive advantage.

To quickly tap into this market, 

machine designers can select products 

from leading suppliers to produce TSN-

based equipment. Thanks to software and 

straightforward hardware modifications, 

it is often possible to update existing 

industrial controls to support next-level 

capabilities.

TSN is a key enabling technology for 

the digital transformation of manufactur-

ing, and will offer four key benefits for 

machine builders and their end-users:

• Simpler network architectures/

machine designs

• Greater process transparency and 

better management

• More productivity

• Better integration of OT and IT 

systems

To enable futureproof industrial 

communications and next-level perfor-

mance, machine designers and build-

ers should think outside the box and 

embrace this new technology, ahead of 

their competition, to achieve a clear and 

measurable competitive edge. They need 

to act now to deliver TSN-compatible 

products or upgrade existing machines 

with TSN capabilities. By doing so they 

can help their customers to create the 

factories of the future while enhanc-

ing their own competitiveness in a fast-

growing market. 

One More Thing...

L
eading technology 

companies have 

already delivered silicon 

and firmware to enable 

the development of new 

TSN-based devices and 

infrastructure components. 
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