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OUR WORK HAS
ALWAYS BEEN
P LaA DgT YOURS.

CAT® INDUSTRIAL ENGINES
Great performance starts with great
components. Our experienced team
ensure our engines help customers to be
more efficient, productive and successful.
Helping you do more — all day, everyday.
It's how we're built.

BUILT FOR IT.

Hannale Petto
validation URNLER

INNOVATION ISN'T JUST IN OUR PRODUCTS —IT'S IN OUR PROCESS.

Seamless installation < Anytime support
For more information visit CatlndustrialPower.com

© 2016 Caterpillar. All Rights Reserved. CAT, CATERPILLAR, BUILT FOR IT, their respective logos, “Caterpillar Yellow,” the “Power Edge”
trade dress as well as corporate and product identity used herein, are trademarks of Caterpillar and may not be used without permission.
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H << Kawasaki

Powering your potential

3838 Broadmoor Ave., SE
Grand Rapids, Ml 49512

616.975.3100
616.975.3103 fax
www.kpm-usa.com

I’s no secret that Kawasaki
is a leading manufacturer

of hydraulic systems and
components. What isn’t
always known, however, is the

incredible longevity of their y —

products. Designed for the e Ve ra Ise
most rigorous of operating

conditions and built to the *
highest level of precision, the ba r a a I n
Kawasaki pumps, motors,

and valves keep working long

after others would’ve needed

replacement. Innovation built-in

Wlth more than 95 years Of When it comes to inspired thinking and world-class R&D, Kawasaki

experience in the hyd raulics hydraulic pumps, motors and valves lead the way. Combining

. . in-depth research with global manufacturing, our components put
md ustry, Kawasakl S you in control, bringing your construction and agricultural vehicles
Ieadership focuses on to life with built-in innovation, value and quality.
technology and exceeding

customer satisfaction. The KLSV KavLs Kev MV
. . Load Sensing g Open Circuit Closed Circuit High Speed
result: long-term relationships Valve /piston Pump Piston Pump Piston Motor

with top companies around
the world.

Kawasaki hydraulic
products and systems are
utilized globally within the
Mobile, Marine, and Industrial
markets as well as mining and
other applications. Renowned
products include K3V and
K3VL axial piston pumps,
PV48 and RCV remote control
valves, and Staffa high-torque
motors.

Kawasaki Precision Machinery

www.kpm-usa.com  Kawasaki Precision Machinery (U.S.A.) Inc. B Kawasaki
(U s A ) Inc Sl (it 1] Powering your potential
D)y . www.kpm-usa.com

616.975.3100
DISTRIBUTION OPPORTUNITIES AVAILABLE

Providing quality components
and national service for the U.S.
and Latin America.

oemoffhighway.com/10055668
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N EDITOR’S NOTEBOOK
www.oemoffhighway.com/12260859

The Digital Future is
NOW

he State of the Industry

issue always takes a hard

look at the current situation

of our equipment markets
and economy while also looking
ahead at what is yet to come. This
year it was not difficult to see how
prevalent the digital age has become
and been incorporated into the long-
term plan of our OEM and compo-
nent suppliers.

The topics of coverage include
several major digital technology
movements, including the Industrial
Internet of Things (starting on page
20), the Industrial Revolution 4.0 (starting on page 24) and the Technologies of the Future (starting on page 36).

Even though many companies are cutting costs through downsizing, product reduction, industry exiting and factory
consolidation, there is still a positive view of the long-term investment in mining as a market of opportunity. As | sat
through corporate presentations at MINExpo 2016, | heard nothing but talk of investments in the digital space, in spite of
(or perhaps because of) the down market.

This is the perfect cross section of technological demand, market acceptance, and performance delivery coinciding
with an industry in desperate need of further optimization that can’t be found by simply updating a fleet with new
machines. These machines must do more than ever before in terms of productivity and profitability, and it can’t always
be realized in an optimized powertrain; that comes from the type of understanding and efficiency gains that can be
obtained through digital technology integration and data analysis.

You will notice that we have reconfigured the format of our State of the Industry to compile our participants’
responses by topic instead of by company. We want to make sure that the information we are providing is able to
easily demonstrate any macrotrends or significant differences of opinion dependent on a company’s position in the
marketplace. Each company’s complete interview can still be found online if you
want to read about a specific company’s perspective.

NOV/DEC ISSUE We look forward to any feedback about this new organization of the same
great information provided by industry leaders and experts.
e Military Vehicle Trends Be sure to head online to www.oemoffhighway.com/

minexpo to see all of the new products, vehicles and
technologies from MINExpo 2016!

editor@oemoffhighway.com
u @OEMEditor

¢ Powertrain Optimization
e Market Performance

¢ Object Detection

¢ Engine Cooling Systems

+ Innovators’ Top 10
New Products of 2016
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GrandBending

1092 West Atlanta Street, SE ¢ Bldg. 600
Marietta, Georgia 30060
770-426-0734 ¢ grandbending.com

High-Quality
Bends and
Custom
Fabricated
Assemblies

Grand Bending, a division
of Morris Coupling,
fabricates short and

long radius bends for
specialized exhaust
systems for off-road

vehicles including airport Grand Bending is the proven choice

support and rail-mounted for custom and high-performance
exhaust systems for off-highway,
asphalt paving, rail-mounted, and
airport service equipment.

Get All of Your
Requirements Met

service equipment;

heat exchangers; high
performance automobiles;
and other industrial
applications. An extensive

product offering is
available in aluminized and Get complete information at GrandBending.com
or call 770-426-0734.

Available in aluminized carbon steel
and stainless steel thin-wall tubing.

galvanized carbon steel,
carbon steel, aluminum

and stainless steel. Our ;f;feyy;jsgg\gf;i;asggggt SE, Bldg. 600
capabilities include Rl et
. les@grandbending.com
compound bends, welded s
p . . GrandBendlng 1S09001:2008 CERTIFIED
fabrications, expansion,
swaging and beadlng' oemoffhighway.com/10056467
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I ECONOMIC OUTLOOK

www.oemoffhighway.com/economics

LOOK TO!
for Construl
Opportunit

he Construction Machinery industry’s weakness has become expected or accepted.
Companies should look to the U.S. Construction Machinery market for growth
opportunities as headwinds from low commodity prices diminish into 2017. The U.S.
Mining Machinery Production should see signs of recovery taking hold later this year,

as commodity prices have begun rising mildly.

Europe’s Construction and Mining indices, however, show continued negative internal
trends which suggest further declines are likely this year. Conversely, Agricultural Machinery
Production’s recovery is being hindered by commodity prices in the U.S., but is persisting in

Europe which may continue into the next quarter.

Go to oemoffhighway.com
to sign up for our monthly
ECONOMIC NEWSLETTER!

U.S. Leading
Indicator:

_ ticked down in August.
_/‘ ‘\\_ ¢ However, the Indicator is
still above the low data set
ITR ECON OMICS earlier this year, suggesting
[TR Economics is an independent

economic research and consulting firm
with 60+ years of experience.

economy in late 2016.

QUESTIONS?

economics@oemoffhighway.com
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expansion in the overall U.S.
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modified on the Y-axis to show the trend more easily.
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Caterpillar 9.3 Liter Industrial
Engine Delivers Increased
Power Density

By Victoria Reeves, Caterpillar Industrial Product Marketing Manager

Caterpillar has built on the success of our industrial
engine range with the launch of a new 9.3

liter product. To make our customers more
successful, the engine’s flexible design and
proven technologies deliver an unrivalled level of
performance.

Designed for use in heavy duty off-highway
machines, the Cat® C9.3B industrial

engine delivers 335-455 bhp and

2081Nm torque. It will meet EU Stage

V, U.S. EPA Tier 4 Final and below
emissions standards.

Built on a proven core, the C9.3B

delivers 18 percent more power and
torque, and has a simplified and

30 percent smaller aftertreatment
compared to the previous Stage/Tier
engine. A 6 cylinder turbocharged

engine, the C9.3B’s system mass has been
reduced by 95 kG while a simplified air system
allows for smaller radiator packaging.

Ease of installation has been supported through engine-

mounted aftertreatment (EMAT), while uptime is maximized due to the compact and lightweight diesel
oxidation catalyst, diesel particulate filter, and high efficiency selective catalytic reduction aftertreatment
system. Multiple configurations of aftertreatment are available to support packaging flexibility.

Also available as an industrial power unit, the C9.3B is a durable solution that delivers the performance our
customers expect from their machines. Its flexible design reduces both installation cost and time, while
ensuring quick and easy servicing and a lifetime of low cost for the end user. The C9.3B and all Cat industrial
engines are designed with the customer in mind; we meet emission standards while delivering increased
power density, fuel efficiency, and reduced complexity to add real value for our customers.

Our common platforms ensure maximum uptime and enable our
customers to meet worldwide emissions standards from one machine
platform. As a result, we have the strongest, most complete product
range available for customers and manufacturers looking for a robust,
fuel efficient industrial engine solution. Plus they are serviced by the most
extensive dealer network in the world and backed with comprehensive
warranty, financing, and extended service plans.

®

For more information visit
oemoffhighway.com/10075307
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U.S. Total
Industrial
Production:

e Production in the three months
through August was down 0.7%
from the same quarter last year.

¢ Low oil and metal commodity
prices are hindering investment
in the industrial economy.

Housing Starts:

Private
Nonresidential
New Construction:

e Annual Starts held steady at 1.2
million in the 12 months through
August, up 7.5% from the previous
year.

¢ Rising wages and a tightening labor
market are driving growth in the
housing market.

Millions of single-family units,seasonally adjusted annualized rates

e The Construction quarterly
growth rate slowed to 6.5%
in July.

¢ Construction will avoid recession
in this business cycle despite
current deceleration.

Annual % change in quarterly averages

o

T T T T T T T
-1.4%
-2.6%
-5.8%
-1.8%

r T2 L s LMs w15 L9 s 157 12 7%
ey 104%
1.0 10 L
8.1% ﬂ 8.4%
0.8 8|
_6.6%  6.5%
06 6
0.4 al
0.2 2
Dec Jan Feb Mar Apr May Jun Jul 00 Jan Feb Mar Apr May Jun Jul Aug Dec : Jan : Feb : Mar : Apr : Mayl Jun : Jul
15 16 16 15 16
Construction . Farm Machinery Total
Machinery, 0'0 & Equipment Public New
New Orders: Shipments: Construction:

e New Orders in the 12 months
through July were down 15.1%
from the previous year.

e | ow metal commodity prices are
weighing on the surface mining
component of New Orders.

~ 4.3% Annual % change in, 0

12-Month moving total
(1982 Dollars)

1.6%

= ®

-11.6%

-15.1%

Jan
16

_Deo
15

Feb Mar Apr May Jun Jul

e The U.S. Farm Machinery &
Equipment Supplies fell 23.5% in
the 12 months through July, but
contraction is generally easing.

e Negative internal trends suggest
this industry may revert back to
a recession phase in 2016.

241% -20.0% -23.5%

Annual % change,
in 12-Month moving total

(1982 Dollars)
-34.7%

-36.1%

Jan
16

Dec
15

Feb Mar Apr May Jun Jul
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e U.S. Total Public New Construc-
tion in the 12 months through July
was up 1.8% from the previous
year.

e Construction will transition to a
recessionary phase in late 2016,
but decline in this segment will
be relatively brief and mild.

6 Annual % change, in 12-Month
moving total (1982 Dollars)

Jan Feb

16

Dec
15

Mar  Apr May Jun  Jul



Heavy-Duty Defense

! Truck Industry,
Shipments: * New Orders:

=, Mining, Oil & Gas
L. Field Machinery
Y New Orders:

e U.S. Heavy-Duty Truck Ship- e U.S. Defense Capital Goods e New Orders fell 57.8% in the
ments in July were down 8.8% New Orders in the 12 months 12 months through July.
on a year-over-year basis. through July were up 14.6% e Expect upward momentum in
e Expect upward momentum year-over-year. this segment in 2017 as rising
on the Shipments annual e Expect New Orders to generally oil prices stimulate investment.
growth rate in 2017 as expand through 2018.
business-to-business activity
picks up.

Annal % chane, 25
in 12-Month moving total
(2003 Dollars)

Annual % change,
in 12-Month moving total
(1982 Dollars)

20

-46.6%
A% 0% -49.0%
Annual % change,
in 12-Month moving total
(2003 Dollars)

-53.0%
-8.8%

L o -60 56.7% “57.6% -57.8%
Dec Jan Feb Mar Apr May Jun Jul Dec Jan Feb Mar Apr May Jun Jul Dec Jan Feb Mar Apr May Jun Jul
15 16 15 '16 15 '16

W . Industrial Industrial
s Euro Area Leading Production, Production,
N’ Indicator: United Kingdom: Germany:
* The Europe Leading Indicator e The U.K. Industrial Production ¢ ﬁ\ermany Indutsr;crial Zr.OdL'ICt‘iJOI”I in
ticked down in July. quarterly growth rate slowed to feIT 0 4”03/9 1{;100;1‘ thseenee:gg ":) l:\?:i
e Mild decline in the indicator 0.7% in July. e Y 9 :

over the past year suggests the
European economy could face
headwinds through 2017.

e Expansion in the auto industry
is no longer able to buoy the
German industrial economy as a
whole.

e Headwinds from the uncertainty
surrounding the Brexit referen-
dum this summer are beginning
to show in the data.

25

Annual % change in
Annual % change in quarterly averages
quarterly averages

Monthly index
100.20  100.20
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III 100.0  100.00
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Editor’s Note: Please note that this chart has been
modified on the Y-axis to show the trend more easily.
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Perkins® Syncro engines help
OEMs access new markets

By Oliver Lythgoe, Perkins Product Concept Marketing Manager

Perkins has launched a new family of 4 cylinder, 2.8 and 3.6 liter diesel engines delivering 60-134 hp to meet
multiple global emissions standards including U.S EPA Tier 4 Final and EU Stage V.

Engineered to integrate into more than 80 different Original Equipment Manufacturers’ (OEMs) machine
models, the new 2.8 and 3.6 liter engines deliver the performance, value and reliability our customers expect
to help them access new markets and support their business growth.

Perkins® Syncro: Power, torque and fast response ideal for the rental industry

High power and torque and fast response are key enablers for engine downsizing, and can help OEMs
deliver machines that are easy to operate. As many machines in this power band enter the rental sector, the
2.8 and 3.6 liter engines are both compact and reliable.

With up to an 8 percent improvement in fuel economy during machine use, the 3.6 liter engine offers powers
up to 134 hp with up to 500 Nm of torque. The 2.8 liter turbo aftercooled engine variant delivers a maximum

of 74 hp with torque of up to 325 Nm.

The Perkins® Syncro range benefits from a
common rail fuel system, electronic control,

_ advanced air systems and aftertreatment
", configurations. A 90 percent commonality

v " in the customer interfaces between the

2.8 and 3.6 liter engines gives OEMs the

freedom to determine machine platform

strategies that suit their businesses and

markets.

Recent advances in fuel systems,
control systems, predictive
engineering and aftertreatment
ensures our new 2.8 and 3.6
liter engines are the right
solution for a variety of
off-highway machines
like wheeled loaders,
tractors, telehandlers
and excavators.

The engine’s modular
design ensures the 2.8
and 3.6 liter models
— ease of integration into
existing — and future —
generations of machine.

www.perkins.com

€3 Perkins



New INAuUstria
engine range
11-800 hp

See our full range of engines at
www.perkins.com/products

€8 Perkins:

THE HEART OF EVERY GREAT MACHINE

oemoffhighway.com/10074178



I STATE OF THE INDUSTRY: ELECTION 2016

www.oemoffhighway.com/12260858

Your Pre-Election

Study Gu

AEM has put together
countless resources for

its members to utilize

to help them do their
homework on the
candidates and their
stances on the policies
and platforms that matter
most for equipment
manufacturers.

N oEM Off-Highway | OCTOBER 2016

ne of the most difficult
things about a highly
publicized and scruti-
nized political climate is
sifting through the slew of misinfor-
mation or skewed facts to serve a
candidate’s position. As a service
to its OEM members, the Associ-
ation of Equipment Manufacturers
(AEM) has made a strong effort to
supply clear and unbiased informa-
tion about the relationship between
political positions and their implica-

tions for the manufacturing industry.

“There are a lot of issues that
matter to equipment manufacturers
and their employees this season,”
says Dennis Slater, President of

ide

by Michelle Kopier

O O U

(@)

AEM. “We’ve focused on four key
issues —infrastructure, trade, agri-
culture, and taxes and regulations.
Our focus this election season has
been to raise awareness of the
importance of these issues and
how they affect our industry for all
manufacturing voters.”

Most of the activities involved in
this space have been administered
through the AEM grassroots effort, |
Make America (www.imakeamerica.

com). The association’s approach
to the political topic has been
emphasized on education, not any
particular party alignment, so its
members and their employees can
feel well-informed on important
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CANect® Telematics platform from HED
Monitor and manage your fleet remotely while driving ROI

CANect® is a portfolio of hardware, software, and web portal
tools that give you complete control of your assets in the field.
CANect gives you these benefits:

e [ ower cost of vehicle ownership
® [ncrease uptime
® |mprove operator performance & safety

e Create prognostics for maintenance

What do you gain with HED CANect?
e Best in class hardware: WiFi, GSM or WiFi/GSM combo

¢ Simple to configure devices with CANect Composer software
e Troubleshoot and update devices from anywhere in the world

¢ Monitor fleets with robust back office solution from ThingWorx
¢ No monthly data charges with HED’s WiFi technology

e Complete telematics solution to drive real results

To learn more, contact CANect® T€|€matICS %

HED at 800-398-2224 Revolutionizing Your Mobile Equipment Experience

www.hedonline.com

Sunlight readable = - ¢ Improves operator
1000 nit 10.1" LCD ' LS =y T | productivity

IPS ultra wide- : 35 - and safety

angle viewing | / S ' ' e Enhances the

2 processors for video B P ST - . B user experience

and 1/0O control R : e More mission-critical
Advanced ‘ 1 N S & B data per screen
programming tool ' o Simplifies the
Rugged IP67 and 69K e dashboard

sealed construction N | : | e Performsin
i harsh environments

The new multi-function 10.1" display. EKeIil\Aigel11! .-.EE

Intelligent Vehicle Controls

Get your free “Display Selection Considerations” white paper RaYA%S a4 s{=lelelal[{al=Xele]0 VA (0] DI e] EVW OIS\

oemoffhighway.com/10055523
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manufacturing issues effecting their
job and economy.

“We felt that AEM’s best role
during this election year was to serve
as a resource for our members and
their employees, and to raise broader
public awareness of our industry’s
views on the issues that really matter.
Our goal has been to raise the sa-
lience of manufacturing issues for as
many voters as possible, so that they
are taking those issues into account
when deciding for whom they will
vote—whoever that candidate might
be,” says Slater.

Infrastructure

There can be no denying the signif-
icance of a sound transportation in-
frastructure, not only for the ease of
the shipment of goods and resourc-
es, but also for economic growth
and development. While there are
countries around the world still in
need of development, the U.S. is in

WHY INVEST IN

288,000

estimated jobs are generated annually
for every $1 billion spend on highway
construction nationwide.

need of repair to its degraded roads
and bridges.

The Highway Trust Fund (HTF)—
dedicated to improvements, main-
tenance and repairs of the country’s
roads and bridges—was recently
extended by five years through 2020,
which marked the first long-term ex-
tension in several years and provided
much needed industry confidence in
the highway construction industry.
Unfortunately, the fund’s primary
revenue source is the federal gas tax
which hasn’t kept pace with inflation.

Below, and in future sections, are
excerpts from information gathered
by AEM which can be found in full on
its website www.imakeamerica.com:

B STATE OF THE INDUSTRY: ELECTION 2016
www.oemoffhighway.com/12260858

Trump has pledged to rebuild
America’s infrastructure and spend
far more money on infrastructure
than the United States has in recent
years. Trump has not detailed how
he would finance a dramatic expan-
sion in infrastructure spending, but
has indicated that he may redirect
funding for military engagements
overseas or foreign aid to domestic
infrastructure spending.

Clinton proposes a five-year, $275
billion infrastructure plan, $250 billion
of which would be spent directly on
projects. She proposes using the
remaining $25 billion to capitalize a
national infrastructure bank. Clinton
says this bank could use its seed
money to support as much as an
additional $225 billion in direct loans,
loan guarantees, and other forms of
credit enhancement, which she says
would result in a total of $500 billion
in total, federally-supported infra-
structure investment.

INFRASTRUCTURE?

BY 2020

without infrastructure
repair an estimated

$20 billion reduction in
total exports of goods.

SOURCE: AEM

Trade
AEM and its members strongly favor
trade agreements because they
represent the obstacles OEMs face
in regards to exportation of agricul-
tural and construction machinery.
Because AEM and | Make America
felt as though the campaign season
was distorting the true relationship
between trade and the strength of
U.S. manufacturing, the associa-
tion created a video (learn more,
12263246) to clarify the benefits of
trade deals for manufacturers.
There are several trade opportuni-
ties being discussed in this election.
The Trade Promotion Authority
(TPA)—aggressively supported by
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AEM—was passed by Congress in
June and expires in 2018, at which
point it will be subject to renewal by
Congress. The TPA, or “fast track au-
thority” as it is commonly referred to,
allows the administration to negoti-
ate comprehensive trade deals with
foreign governments, and to then
send the agreement to Congress for
an "up-or-down" vote, in exchange
for the administration taking con-
gressional priorities into account
before finalizing an agreement.

AEM is urging lawmakers to use
this window of opportunity provided
by TPA to complete comprehensive
trade agreements with Asian-Pacific
and European trading partners.

Trump has made adamant opposi-
tion to free trade agreements such as
the Trans-Pacific Partnership (TPP)
and is an opponent of already-estab-
lished trade agreements like NAFTA.

Clinton opposed the TPP in its
current form, however she indicated
that she could support TPP if its
provisions were fixed to her satisfac-
tion, particularly on issues related to
currency manipulation, and labor and
environmental standards.

Specifically related to the Ex-
port-Import Bank, a U.S. national
export credit agency, AEM is waging
a significant lobbying effort to reau-
thorize and reinstate it as soon as
possible.

Trump opposed reauthorization
of the Export-Import Bank during
the Republican primary campaign,
calling it “unnecessary.”

Clinton was a vocal proponent
for reauthorizing the Export-Import
Bank, calling it a “no-brainer.”

Taxes and Regulations

Changes and modifications to tax
legislation should aim to improve
U.S. economic growth and compet-
itiveness while hopefully simplifying
the tax system. When it comes to
taxes related to the manufacturer
members of AEM, there are sev-

eral provisions that are particularly
important including the corporate tax
rate, bonus depreciation and Section
179 expensing, the estate tax, ag



equipment depreciation, the R&D tax
credit and specific provisions of the
international tax code.

AEM and | Make America have
stated that the federal estate tax
should be fully and permanently
repealed because of its harmful eco-
nomic impact, particularly for small
businesses.

As both candidates have very dif-
fering perspectives on what is a com-
plex and multi-faceted topic, head
online to www.imakeamerica.com to
get a full account of their positions.

“[W]e’re grateful to Congress for
passing its first long-term highway
bill in years, supporting the Ex-
port-Import Bank and for granting
fast-track trade authority that clears
the path for breaking down trade
barriers that hurt manufacturers’
ability to export their products. Con-
gress also did well to permanently
extend Section 179 expensing, the

Research & Development tax credit,
and further support bonus deprecia-
tion rules that benefit manufacturers
and their customers,” says Slater.

“The past 8 years haven’t been
without setbacks. While Congress
passed a highway bill, it still hasn’t
developed a long-term, sustainable
approach toward our infrastructure.
The Trans-Pacific Partnership (TPP)
is also stalled on Capitol Hill and
deserves a fair vote,” Slater con-
tinues. “Overzealous regulations
like the Waters of the United States
(WOTUS) rule and other unchecked
regulations have been a definite
negative for manufacturers that we
hope the next administration and
next Congress will address.”

As Election Day draws nearer, it is
important for manufacturers to stay
aware of each candidate’s position
on the critical issues that impact
the manufacturing industry and

how manufacturers go to business.
The industry is global, so while the
efforts of | Make America and AEM
are dedicated to awareness for its
members in the U.S., it is important
to remember that to participate as a
global economy, one must play in the

international market and recognize
its foreign implications and effects.
Be sure to continue to check
back with | Make America online for
additional information (such as an
AEM exclusive interview with Mike
Schmidt, a senior economic adviser
to the Clinton campaign) and contin-
uously updated news and resources
for this important election. |

The best Fire Protection ideas

always start with a cool head.

Richard Burgess - Business Unit Manager Technical Sales Thermamax

(When it gets hot, we stay cool.)

HIGH-TEMPERATURE INSULATIONS | OFF-HIGHWAY

We pay attention to the smallest details in providing your equipment

with the maximum in safety and operational reliability. Not least

thanks to our experience in the Marine industry we can offer

you innovative Fire Protection solutions of the very highest quality. Another
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( Understanding Temperature. )
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PowerView Brings Man,
Machine Together

By Osas Imade, Murphy Product Manager for Enovation Controls

imple, intuitive, configurable

displays enhance appli-

cations by providing vital

information to the user while
remaining cost effective and reliable.
The human-machine interface device
is rapidly becoming one of the most
important pieces of equipment in in-
dustrial applications. Various factors
such as increased electronic integra-
tion and new emission requirements
have created a multilayered labyrinth
making an HMI device essential to
keeping users up to date.

Murphy by Enovation Controls’
PowerView® 300 Series includes
the PV350 and PV380 displays and
offers that same ruggedness with its
host of features that include: a 3.8-
inch sunlight readable LED backlight
QVGA monochrome display; wide
viewing angle; IP-67 sealing; exten-
sive testing for vibration and shock;
operating temperatures of -40°C
to 85°C (-40°F to 185°F) while also
passing stringent
EMC/EMI direc-

multi-language
support, boots
into software in
less than three
seconds while
allowing enough
storage for
multiple engine
configurations
and event
logging with
timestamp.
Both displays
have CAN
2.0B with
support for
SAE J1939/
Freeform
protocols,
a resistive input,
a digital 500mA switched
low-side output and power and
ground on a Deutsch DT Series 6-pin
connection.

In addition to the above 1/O, the
PV 380 adds
three analog

tives. Mounting the
display is done via
a 3.5-inch hole cut
out, and the small

inputs capable
of 0-5V/4-20mA
measurements;
three resistive

footprint provides

inputs for four in

quick integration
into existing or new
designs.

Equipped with a
168 MHz proces-
sor, 2MB of flash
memory and a real-time clock, the
PowerView 300 Series, featuring

total; a digital out-
put; RS-485; and
a frequency input
on a Deutsch

DT Series 12-pin
connector. While
the PV350 which boasts ECE-R10
certification, includes an isolated

MURPHY)

by
v ENovaTion conrae, -

NMEA 2000 CAN Port on a 5-socket
M12 receptacle.

Built for use as a stand-alone unit
or as part of a distributed system,
the PowerView 300 Series is an
out-of-the-box solution for multiple
applications. Its standard software
includes an intuitive user interface
that provides an easily configurable
solution. Operators can quickly
set up an electronic or mechanical
engine type and configure the engine
according to their application directly
from the display. Quick changes can
be made and parameters updated
with the push buttons.

MURPHY X

by ENOVATION CONTROLS



THE CONTINUES

IS POWERING UP TO OFFER YOU EVEN MORE
OF THE FEATURES YOUR WORK DEMANDS.

Q0 o0

THIS
OUT-OF-THE-BOX

SOLUTION

MURPHY’S POWERVIEW® 380 IS YOUR CHOICE

ENHANCED 1/0

REFRESHED USER INTERFACE
FASTER PROCESSOR

MORE MEMORY

REAL-TIME CLOCK

SUPPORTS MULTIPLE LANGUAGES

FOR ELECTRONIC AND MECHANICAL ENGINES /j
Call 918-317-2644 or MURPHY ®

Visit: www.fwmurphy.com/evolution380

oemoffhighway.com/10862519
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The Industrial
Internet of Things

achine connectivity through
the use of telematics systems
and mobile apps which allow
operators to remotely control
and monitor their equipment are just some
of the ways manufacturers are putting the
Internet of Things (loT)
to use within the
heavy equipment
industry. This
enables them to
provide solutions to
increase customers’
productivity, as well
as monitor their own
products to improve
service and design
of future iterations.

—

EEXH OEM Off-Highway | OCTOBER 2016

With the Industrial Internet of Things (lloT),
companies are employing loT technologies
to improve their own productivity and
efficiency from both a design and
manufacturing perspective.

Companies note that getting customers to
understand the benefits of loT technologies
and how best to utilize them are among
the biggest challenges associated with
expanding their adoption into various
industries. In addition, the lack of broadband
internet for more remotely located
customers poses a challenge.

However, with an unlimited amount of
possibilities available through the use of loT
technologies, manufacturers see it as a key
area in which to continue expanding their
development efforts.



How is your company
approaching the lloT and
implementing it into the
company’s day-to-day
operations?

Peggy Gulick,
Director Busi-
ness Process
Improvement
(Jackson
Operations),
AGCO Corp.
From a manufacturing standpoint,
AGCO is leading the way in use of loT
in our factories. We were recently rec-
ognized with a 2016 Manufacturing
Leadership Award in the Internet of
Things category for our use of Google
Glass on the production floor.

At the Jackson Operations in
Jackson, MN, they focus on the
collaboration between humans,
machines and products. The use
of smart watches, ring scanners, tab-
lets, Google Glass and smart andons
allows the plant to focus on quality,
safety, productivity, and in the end,
happy customers.

Dan Ricklefs,
Vice President
of Global
Marketing for
Danfoss Power
Solutions

By any name,
we see this field as a tremendous
opportunity for our company, the
industry and ultimately the end users
of the equipment in which our prod-
ucts are used. The possibilities to
provide additional value increase
exponentially as we move from a
focus on products to subsystems,
vehicle systems and even fleet or
jobsite ecosystems. Operationally,
this evolution is really just starting.
We have worked with system and
application data in control systems
for many years. Adding data stor-
age, connectivity and cloud features
to the equation are some of the
enabling technologies we have been
working on in our portfolio. There’s
much more to do.

Ivan Di
Federico,
Topcon
Positioning
Group Chief
Strategy Officer
and Chairman
of Topcon Agriculture

It is part and parcel to everything we
do. Topcon embraces the philosophy
of the lloT by integrating it into virtu-
ally every phase of the solutions we
provide to the marketplace. Whether
it is construction, survey, or agri-
culture products — interconnected
smart technology is both central to
how we engineer our solutions and
their functionality in the hands of our
customers.

¢ Arjun Mirdha,
President &
CEO of JCB
North America
Our LiveLink
Technology is
built standard
into most JCB machines at this
point. JCB has a LiveLink center that
tracks all machines subscribed to
the service and monitors their use.
Customers can monitor their fleet as
well and download reports on their
cellular phones or computers. The
LiveLink data center shares data
with our field-based service teams to
assign work and locate machines in
need of preventive maintenance or
repair. It helps us be more efficient in
servicing our customers.

What opportunities are you
seeing and challenges are
you facing in regards to
the lloT?

Matt Rushing,
Vice President,
Global ATS
Product Line,
AGCO Corp.
The loF (Inter-

" net of Farming)
is a great way to understand what
telematics in agriculture can do to
improve a farm operation, and we’re

doing it today. Smart, connected
machines capture detailed infor-
mation about every field operation,
from field prep to harvest, and send
the data to the farm’s back office
software, agronomist or other trusted
service providers where analysis is
performed and insights are derived.

So, as these
new technol-
ogies demon-
strate their
effectiveness
in both big and
small opera-
tions, we expect
to see more and
more farms adopt them.

We’re already seeing a

proliferation of manufacturers and
technology providers. It’s not always
clear for farmers what technologies
they need, or how best to harness
the power of their data. This can lead
to confusion and concern in terms of
how their data is handled and who
can see it. An opportunity now is

to promote transparency within the
precision agriculture industry.

In the years to come we also
expect some of the providers to
consolidate and merge, simplifying
the landscape.

Ricklefs: Some of the more obvious
use cases, such as remote machine
connectivity for diagnostics, are fairly
easy to recognize and implement.
There are some challenges even here
as vehicle subsystems may be con-
trolled in different architectures. Data
formats don’t always match, and bus
networks don’t always communicate.
Connectivity technologies can also
be relatively expensive or unreliable
in more remote areas where we find
many of our applications. Even more
fundamental is that the business
model of a connected machine may
not always be obvious. Can the extra
cost generate enough benefit for the
supplier, the OEM, the user? It’s an
equation that doesn’t always have an
obvious answer. But moving beyond
that to a world where we can connect
and analyze data from many systems,
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applications and vehicle types to

find ways to optimize performance,
the challenges multiply quickly. For
example, how much data do we
really need to move to the cloud to
be able to model performance? Is
there proper security in our architec-
ture? Fortunately, we are not the only
industry looking for answers to these
types of questions.

Di Federico: The opportunities are
seemingly limitless. The power of
lloT provides comprehensive plan-
ning, process control, workflow
monitoring and extensive report-
ing that will bring our customers
the full advantages of connectiv-
ity. The challenges, as with most
innovation, have mostly to do with
adoption. Once the customers have
an opportunity to see first-hand how
the solutions we provide make them
more efficient, the concept of lloT
makes perfect sense.

Is general IoT playing a role
in your company’s product
designs? If so, how? And if
not, do you anticipate it will
at some point in the future?

Rushing: Absolutely - AGCO’s
Fuse strategy...helps
drive AGCO’s product
development across
our platforms (tractors,
harvesting and crop
care equipment) and
heavily influences
investment in engi-
neering and IT. We expect

this investment and focus on farm
optimization to continue to grow.

Read full Q&As online

Ricklefs: We are continuing to
develop our PLUS+1 control system
platform, which offers telematics
solutions that connect to vehicle
systems in the field. We have also
focused on providing flexible,
cloud-based solutions that are easy
to implement. This enables our
OEM customers to focus on the
use cases that add the most value
to their particular situation without
having to invest in the expertise or
infrastructure required to make loT
work. We are able to provide easy
access to almost any data that exists
in the control system. Within hy-
draulic systems we continue to look
for useful and robust data sources,
including sensors that can add value
in this environment.

Di Federico: We absolutely design
our solutions with IoT top of mind.
Our latest software systems such as
MAGNET 4.0 provide real-time con-
nected support for hardware, as well
as integration with our Sitelink3D
service for instant data transfer and
connectivity into active project sites.
The web-based access allows them
to manage jobs from anywhere.
When practically any new product
is designed, integration with these
solutions is standard and
expected procedure for
Topcon.

Mirdha: Yes in short,
all machines are now
designed with sensors
that allow us to capture
and transmit data so that we can
better serve our customers and help
them run a more efficient business.

Technology integration is always
considered during the development
of new products.

What potential benefits are
available by implementing
IoT technologies within
your products?

Rushing: With our telemetry product,
AgCommand, enabling Fuse Con-
nected Services, growers can realize
a wide range of benefits that all boil
down to time and cost savings, and
increased yield. These are derived
through optimizing machine health
and performance, improved machine
resale value, input cost reduction,
streamlined logistics, reduced waste,
reduced downtime and maximized
uptime. On AGCO'’s side, being able
to understand with more accuracy
how the machines are being used
in the field, and understanding
where machine challenges are
occurring helps us to build better
machines.

Di Federico: Our smart and con-
nected solutions enable compre-
hensive monitoring of conditions,
operations and environment through
sensors and data, which means
monitoring knows no boundaries.
Assets can be monitored from every-
where.... It enables real-time control
of assets that can be customized
based on needs and priorities. We
call it “descriptive, predictive and
prescriptive” analytics. The result for
customers is higher productivity, less
downtime and waste, and ultimate-
ly more profitability and with less
stress. |

Matt Rushing, Vice President, Global ATS Product Line, AGCO Corp. and Peggy Gulick, Director Business Process Improvement
(Jackson Operations), AGCO Corp.— Search: 12260553

Dan Ricklefs, Vice President of Global Marketing for Danfoss Power Solutions - Search: 12260557
Ivan Di Federico, Topcon Positioning Group Chief Strategy Officer and Chairman of Topcon Agriculture - Search: 12260574
Arjun Mirdha, President & CEO of JCB North America — Search: 12260568
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Your vision.

Just how you pictured it.

Any application. Any make. Any environment. Electronic
components from John Deere Electronic Solutions can be
customized to meet the specific needs of your OEM system.
Our innovative spirit, paired with a deep understanding of
equipment design, comprehensive product testing, and a
dedicated support team, helps you create groundbreaking
advancements without shaking things up.

John Deere Electronic Solutions
offers custom electronics OEMs can depend on.

With years of experience in
engineering innovative products for
the most extreme off-road conditions,
John Deere Electronic Solutions (JDES)
has proven to be an essential partner
when it comes to providing quality
off-the-shelf and customized electronic
components and systems.

JDES takes an innovative, yet practical
approach to developing integrated
telematics, controls, displays, and
power electronics for rugged industrial
applications. Every component

is thoroughly tested throughout
development, and support continues
throughout the entire product life cycle.

Advertorial

Engineers are collaborative and hands-
on, working directly with OEMs to
develop the best solution for harsh
environments. Plus, they take a proactive
approach to product component
obsolescence, thoroughly documenting
designs to help find alternative solutions
for product continuity.

To bring your vision to life with a partner
you can depend on, contact JDES at
JohnDeere.com/ElectronicSolutions.

JDES strives to create electronic solutions to advance equipment technology in several industries, including heavy-duty trucking,
material handling, construction, mining, and agriculture.

Make your vision a reality.

Tell us how we can help with your next project
at JohnDeere.com/ElectronicSolutions.

oemoffhighway.com/10073480
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The Industrial

Revolution 4.0:

Data, Connectivity and Automation

ata and digital technologies

are the key elements of the In-

dustrial Revolution 4.0 (IR4.0),

also known as Industry 4.0. It
can take the form of a manufacturer
implementing technologies to improve
efficiency in their production facilities
or an OEM offering products which

allow customers to collect and analyze
O data from the machines they operate
every day.
The buzzword “Big Data” is
o @ alarge part of the IR4.0. Big
o Data enables manufacturers
o o and their customers to collect a
o wealth of information about their
machines—how they’re operating,
potential service issues, etc. While
some say the more data the better,
others note the vast amount of data

EZE OEM Off-Highway | OCTOBER 2016

that is available to be collected

and analyzed can be overwhelming
for both manufacturers and their
customers. Determining what is the
most important information to collect,
and how to use it, will continue to be
an evolutionary process as the IR4.0
progresses.

As with any new technology or way
of doing things, early adopters of the
IR4.0-associated technologies will see
the most benefit. Implementing these
technologies is not an overnight job,
but rather takes time to develop and
determine how best to utilize them;
so the sooner a company implements
or develops the technologies for their
customers, the better positioned it and
its customers will be to see the bene-
fits possible.



What does “Industrial
Revolution 4.0” mean to
your company?

Matt Rushing,
Vice President,
Global ATS
Product Line,
AGCO Corp.
Agriculture 4.0
is the indus-
try answering the question of how
information technology and data
science can evolve farming practices
for greater and greater efficiency,
sustainability and productivity. AGCO
is very focused on being a leader
of Agriculture 4.0, which will mean
smart and connected machinery
systems and always looking for new
ways to improve the farm opera-
tion. We continuously pursue R&D
projects in these areas and bring the
smartest machines to market with
each production cycle.

Several of AGCO’s R&D proj-
ects in recent years demonstrate
some ways in which autonomy and
robotics can help farmers address
productivity and efficiency challeng-
es and opportunities, specifically
our Fendt GuideConnect, Valtra
ANTS and, more recently, AGCQO’s
Fendt MARS project. The MARS
concept is focused on eliminating
not only the cost and inefficiencies
of an operator, but also the cost of
the tractor and the planter tool bar
as well, which can eliminate cost,
increase labor efficiency, reduce soil
compaction and allow for much more
accurate placement of inputs. Within
the next few years, AGCO will be in-
troducing a generous number of new
technologies and services (that also
includes autonomous solutions) that
as a package, will provide broad cost
reductions and yield improvements
for the farmer that go well beyond
simply removing the operator.

Caterpillar Inc. representative: The
story of our digital vision is one of
silicon and steel; it’s about leverag-
ing digital and data, alongside our

world-class machines and engines,
to improve the productivity of our
customers worldwide. The digital
vision will be a foundational element
of each strategic business within
Caterpillar as we amp up our tech-
nology offerings while continuing to
make great products and provide the
best aftermarket support. We are not
changing our core business, but we
are expanding what we’re know for.

1 Arjun Mirdha,
President &
CEO of JCB
North America
This phase of

' the industrial
revolution cen-
ters around digital technology. When
compared to earlier industrial
revolutions it is markedly different
on speed alone, with everything
happening at an accelerated pace.
The challenge for all manufactur-
ers is determining how and what
technologies to incorporate into
their business systems, processes
and products to gain a competitive
advantage.

Nathan Sheaff,
founder and
CEO of
Sciemetric
Instruments
Our team works
with manufac-
turers to help them increase yield,
improve quality and optimize their
processes. We do this by adding
advanced technology, sensing and
analytics to the plant. That means
we’ve been doing pieces of what’s
now called “IR4.0” long before we
even knew what to call it, by mea-
suring, recording, analyzing and
digitizing the data generated by all
the processes on a line.

In some industries, such as
off-highway, this was often a tough
sell, because production volumes
weren’t high enough to force the
need for greater automation, which
in turn, drives a willingness to adopt
new technology. For the longest

time, factories in many industries
were underfunded with the philos-
ophy of “let’s make it as cheaply

as possible,” but this has changed.
Manufacturers have come to
appreciate the value of squeezing
all they can out of their technolo-
gy and their data to make better
parts because this can save them
a fortune. Plant managers are finally
getting the latitude to innovate, to in-
vest. This validates what we’ve been
saying for years and helps us refine
the message we take to the market.

Luke Zerby, New Holland North
America PLM Marketing Manager
New Holland has always strived

to be a leader in the ag equipment
industry and as such, we focus on
the evolution of ag equipment and
on increasing in capabilities that

we offer to customers. The “Indus-
trial Revolution 4.0” is part of the
overall evolution in manufacturing
and equipment. We are very excited
about the capability that we now
have to offer our customers.

What role do any of the

following branches of IR4.0

play within your company

and/or its product designs?

e Big Data (Smart Data) -
acquisition, management,
extrapolation and
presentation

e GPS, Telematics and
Connectivity

e Automated Systems and
Vehicles

e Are there other branches
or areas of focus?

Eric Hansotia,
Senior Vice
President,
Global Harvest-
ing, Crop Care,
| Advanced
Technology
Solutions and Dealer Technical
Support, AGCO Corp.

Big data in agriculture is best
understood as the opportunity to
unlock potential, both in the machine
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and in the field. It’s not enough to
simply create and capture the data,
harnessing the power of the data
is the name of the game. GPS,
telemetry, automation and pre-
cise application technologies are
the tools that work in concert to
unlock this potential in the field.
Smart machines equipped with these
technologies collect the data and
make it accessible to growers and ag
service providers. Data visualization
tools enable analysis and deliver
actionable insights, which can then
be utilized to more accurately control
the factors impacting crop germina-
tion, growth and yield.

We must keep in mind that while
Big Data is a massive quantity of
information growers can gather and
use to make better decisions, you
also need the right machines to actu-
ally engage the ground, with the aid
of the other technologies, to really
see the benefits of the data.

A key guiding principle for AGCO,
driving how we approach Big Data
and these technologies, is our Fuse
strategy, which is an open approach
to precision agriculture. And by
open, we mean facilitating connec-
tions between AGCO equipment and
our customers’ preferred agricultur-
al service providers, regardless of
OEM. Other OEMS in the industry
have taken a less inclusive ap-
proach, requiring growers who use
their machines to then also use the
OEM'’s proprietary farm management
software. By contrast, AGCO offers
connections to a constantly growing
list of farm management software
and tools. AGCO’s ultimate goal
is to help our customers
improve
productiv-
ity by af-

fording them the flexibility to manage
their operations the way they see fit.
This means the grower isn’t locked
into a single solution — they can use
the tools that best suit their needs.

Caterpillar Inc. representative: Cat-
erpillar has been focused on lead-
ership in technology for decades,
but now is the time to accelerate
the transformation of sophisticat-
ed applications and analytics into
solutions. We are leveraging lead-
ing edge applications of advanced
analytics and disruptive technology
to accelerate Caterpillar’s transfor-
mation to merge the physical with
the digital.

Mirdha: Big Data (Smart Data) — Data
allows us to quite simply be smarter
and more efficient in how we build
the JCB brand. The more data we
have on our current customers and
how they are using our equipment,
understanding the buying wants,
needs and habits of prospective
customers, the more strategic we
can be in our approach. Today all of
our marketing is triggered by data
whether its product, service, parts or
finance related.
GPS, Telematics and
Connectivity — We can now
see how long customers are
running machines, when and if
preventive maintenance is being
performed and receive error
codes and alerts when there’s an
impending problem so that we
can be proactive in helping our
customers better maintain
their equipment. All this data
allows us to better support
our customers whether on the
phone or in person onsite. It
helps us resolve issues much
quicker than we could
have years ago, ensuring
the customer’s machine
delivers maximum uptime.

Sheaff: Big Data (Smart Data)
— I’'ve been in so many factories
where data is siloed, where you
can’t correlate or organize it to
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understand causal effect. Data by
itself is useless - it’s a means to
an end. In this context, that end is
to make better parts or eliminate
a warranty recall. If your data is
trapped in silos, or unorganized
and lost in that deep, dark data
lake, it’s not doing you any good.
In reality, we’ve been working in

the big data space for 20 years or
more with real-time, multi-terabyte
databases. When we talk about big
data, it’s about how to organize and
structure it so you can squeeze value
out of it fast. We’re acquiring the
data from many machines, sensors
and processes on the floor, and
managing it by putting it into an or-
ganized data model. Google showed
us how you can unlock value from
data quickly if you organize it so that
it's accessible and easy to correlate
and visualize.

Automated Systems and Vehi-
cles — We don’t look at this in terms
of fleets and vehicles out on the
worksite, but in terms of tooling
and processes and machines in the
factory. What we try to do is gather
all the pertinent data from all the
automated processes so you have a
digital flight recorder that allows you
to retrace your steps and analyze for
continuous improvement.

Are there other branches or areas
of focus? - It’s long been common
in manufacturing to look at statistical
averages, to look at hundreds or thou-
sands of parts in a pool, rather than at
single parts. But this approach doesn’t
help you track down that one in a
thousand that could lead to a warranty
claim or a mass recall. What we do is
provide manufacturers with a digital
fingerprint for every part made—the
means to track the attributes of a
part right down to the individual serial
number. It takes this kind of big data
analysis and scientific process to
understand and catch failures early,
find root causes and prevent costlier
problems down the road.

Zerby: Big Data (Smart Data) — From
the product design standpoint, we
are focusing on how we can help
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All work and no play as
Piher’s ‘through shaft’
sensor effectively wraps
around any shaft

Piher’s ‘through shaft’ sensor delivers position data
directly from source. One slimline, 9mm package
contains two discrete non-contacting components
— a full circle magnet and a separate electronics
module. Easy to integrate with no mechanical
interfaces, this through-shaft sensor provides

at least 50 million

rotational cycles
exactly as
installed from
day one.

Mind the gap
Custom solution—a
touchless variable air gap sensor—
targets applications where significant
misalignment results in poor operational
performance. Piher’s air gap sensor maintains
stable electrical output and specified linearity to
specified radial and axial movements for life. Again,
Piher uses separate modules. An arc magnet is
attached to rotating parts of kit such as boom
loaders, skid steer buckets and hitch arms, and the
electronics module to the chassis (or vice versa) for
a truly touchless, matchless technology solution

piher.sales@megqaqitt.com
www.piher.net/contactless

Put the shaft through the sensor

prilliant
Like all @&éddeas, there’s an exquisite simplicity to
our solution to low-cost, long-Llife 360° rotary sensing.

A sensor that is not over-engineered, giving you only
the precision you need.

Something that is truly contactless. One magnet.
One electronics module. No gears. Nothing to wear
out over a lifetime.

A sensor that will deliver the same level of precision
and stability throughout its life as the first day it was
installed—despite extremes of vibration, shock,
temperature and contamination.

Something that is easy to assemble—delivering
additional cost reduction on the production line.

Something that can be fitted anywhere on the shaft,
giving engineers the flexibility to be creative.

Our through-shaft sensor is Piher Sensors & Controls
at its best, packaging its core technology—slimline
magnetic Hall Effect sensing—into something truly
original.

Visit us at £ lectronica
Q7

Hall B1, stand 413 | 8-11 November 2016 | Munich

MEGGITT

smart engineering for
extreme environments

oemoffhighway.com/10176298






WIKA's full-line of measurement solutions designed
specifically for the harsh demands of off-road machinery can
help you keep your machines health at its very best. WIKA
offers both custom and off-the-shelf designs for a wide range
of applications that can meet your needs and timeframe.

Pressure | Temperature | Level | Force | Load

oemoffhighway.com/10056305
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our customers take advantage of the
large volumes of data collected in the
field. Our producers now have more
data to help guide them in making
management decisions then they have
ever had in the past, but, there is also
the possibility of too
much data. What New /
Holland is focusing //
on is how we can help /
our customers manage //
and extrapolate that data. /
This can happen through
the precision farming system,
in the equipment locally, or the data
can be shared with the customer’s
desktop computer or sent through our
PLM Connect Telematics to be shared
with a third party that the customer is
working with. All data transfer happens
over secure systems. New Holland is
very clear that while we want to help
our customer better manage and use
their data, they retain complete owner-
ship of the data.

GPS, Telematics and Connectivity
- GPS, and Telematics, have become
a deciding factor in a large portion
of our product offering. In many
products, Integrated Guidance that
uses GPS, is a standard feature. We
are also now offering Telematics as
a factory fit option in several prod-
uct lines. The customers need to be
connected and all of the benefits that
they can achieve because of this, is
why we are focusing on continuing
to improve our connectivity capa-
bility to ensure we are providing our
customers with the best tools to help
them achieve success.

Automated Systems and Vehicles
— New Holland unveiled the NHPRVE
Concept Autonomous Tractor at the
Farm Progress Show in Boone, IA,
this year (learn more, 12251734).
This was a very exciting event for
New Holland. The NHPRVE highlights
not only what can be done

in the future with a fully
autonomous vehicle,
but illustrates many
features we have today in
our equipment— IntelliSteer,
Headland Management, ISO-
BUS implements with prescrip-
tion and variable rate application.
The step from our current vehicle
to a fully autonomous vehicle is not
such a large step.

We have also focused on in-
creasing the automation in many
other pieces of equipment to help
remove human error while improv
ing efficiencies. These automatic
features, like section control on a
planter, can pay for themselves in
one or two seasons, and continue
to be a savings to improve the
customer’s bottom line.

Is there a particular route
or focus the company is
taking amidst the IR4.0 set
of opportunities?

Hansotia: AGCO’s path has always
been toward making farmers more
efficient—first with always improving
machinery, next with industry-leading
technologies, and now with services.
We intend to stay on that path in

Read the full Q&As online

Matt Rushing, Vice President, Global ATS Product Line, AGCO Corp. and Eric
Hansotia, Senior Vice President, Global Harvesting, Crop Care, Advanced Technology
Solutions and Dealer Technical Support, AGCO Corp. — Search: 12260553

Caterpillar Inc. — Search: 12260555

Arjun Mirdha, President & CEO of JCB North America — Search: 12260568
Nathan Sheaff, founder and CEO of Sciemetric Instruments — Search: 12260571
Luke Zerby, New Holland North America PLM Marketing Manager —

Search: 12263952
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the context of IR4.0. As a manufac-
turer of world-class, long-standing
equipment brands we will always
be focused on improving machine
efficiency today’s farmers need to
feed the world. Over the last 5 years,
we’ve also elevated our focus on
delivering industry-leading technolo-
gy tools, and now services, that will
transform our customers’ practices
into lean, efficient and sustainable
operations. AGCO’s Fuse Connect-
ed Services are designed to help
growers identify efficiencies and
optimization opportunities while
supporting their connections with
other trusted service providers like
crop consultants and agronomists.
We believe this new level of grower
support will unlock potential across
their operations through streamlined
logistics, data management, and
waste reduction.

A key opportunity and differenti-
ator for AGCO in this new era has
been our commitment to customer
data privacy. Understandably, there
is a lot of sensitivity around farm
data—where it goes, who can see
it, and how to manage it. AGCO is
unique in the industry in that we
provide two different data pipes—
one for machine data such as engine
RPM and fuel consumption, and the
other for more sensitive agronomic
data. We’ve found that our custom-
ers highly value being able to better
control what happens to their farm
data in this way.

Mirdha: There’s no one particular
focus for JCB. We are open-mind-
ed to any evolving technology that
helps us to be a better partner to our
customers. New technologies are
being implemented across all facets
of our organization from research
and development, to marketing and
sales, to distribution, allowing us to
deliver product faster than before
with improved quality and value.

Zerby: Efficient Data management
for our customers is an area that we
are focusing on, giving our cus-
tomers the best tools for collection,
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83 Years of Dependable,
Cutting Edge Solutions

Chermack Machine has the experience, capability and capacity to meet
a wide variety of your machining needs. Chermack Machine’s in-house
development and engineering works with your existing design, limiting

customer downtime and getting your product to market faster.

Our full-service facility provides CNC machining, welding, assembly,
automated sawing and custom prototyping, as well as conventional
machining for factory applications. We offer design consultation to
develop custom parts and assembilies, or to modify and improve
existing parts and components.

Our integration of CAD/CAM technologies and CNC machines keeps
Chermack Machine on the cutting edge of technology and innovation.

Our Quality Policy: In order to provide our customers with products and

services of the highest quality, Chermack Machine will strive to understand
our customer’s needs and expectations, while continuously improving our
operations to achieve total customer satisfaction.

CHERNMACIK

MACHINE INCORPORATED

SINCE 1933
Made in the USA

Custom built track ISO CERTIFIED
undercarriage kits

Agriculture Custom Track

90" Expandable
Reservoir Frame Undercarriage

Box Frame with Custom Mounts

1869 13 1/2 Ave. | Cameron, WI 54822

715-458-2655 | www.chermackmachine.com

oemoffhighway.com/12261103
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management, and implementation in
their operations.

What is the opportunity
potential, and what
benefits are you already
seeing?

Hansotia: The opportunity and
demand is for farmers to double pro-
ductivity over the next 20 years. Tech-
nologies like guidance and rate and
section control get us going in that
direction... As connectivity, computing
and data science improve, we will see
consistent improvement in what our
core technologies and services deliv-
er. While every operation is different
with varying crops, size of operation,
equipment and climate conditions,
Fuse Connected Services is showing
efficiency benefits in the double digits
in areas ranging from improved fuel
consumption, uptime optimizations
and fleet maintenance efficiencies.
Our pilot programs in North and South
America are proving what smart, con-
nected machines can do.

Sheaff: It's a great pity when a latent
defect that should have been caught
in the plant sneaks through—like a
$600,000 truck that’s shipped to In-
donesia brought down by an oil leak
caused by a missing bit of silicon or
a faulty hose clamp. But better tools
for measurement, data analysis
and data visualization are already
helping manufacturers dramat-
ically improve yield and reduce
warranty claims. In the off-highway
industry alone, billions of dollars

can be saved by avoiding defects....
Almost all customers can fix a
problem if they know what to fix, but
they need help to pinpoint the root
cause. This requires better access
to the data, with the right dashboard
and real-time reporting so they can
take action now, rather than be stuck
waiting till tomorrow, by which time
they may have already passed a
thousand more faulty parts.

Zerby: We understand the margins
that the farm and ag producers work

with continue to get tighter as
seed, oil, fertilizer and land

cost continue to increase

while the prices that they

receive for their crops

have not kept pace. By

using increased tech-

nology and minimizing

their inputs while trying

to maximize their outputs,

many producers have been

able to survive in market conditions
that would have forced them out of
business. New technology will allow
us to keep up with the demands of
the growing population.

How do you foresee

the IR4.0 affecting the
industry as a whole? Are
there any new or improved
opportunities it will
enable?

Hansotia: One exciting opportunity
we see on the horizon as more farms
adopt more data- and insight-cen-
tric practices, and as growers reap
the benefits of these new tools and
agronomic methods, is that data
quality itself will start to improve. The
industry’s move toward data format
standardization also serves to
improve data quality. More data is
good, but better data is great; it will
increase the value of farm equipment
and tools, and deliver an even better
ROI for the farmer, while also serving
the broader purpose of increasing
efficiency and productivity.

Caterpillar Inc. representative:
This is an evolution for the industry.
Caterpillar envisions a world where
we continue to cultivate our under-
standing of customer challenges and
opportunities so well that we can
anticipate and deliver what custom-
ers need before they even know they
need it.

Mirdha: Technological advancement
will continue to lead to long-term
gains in efficiency and productivity.
Transportation and communication
costs will likely continue to drop. Lo-
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gistics and global supply chains
will continue to become more
manageable. Opportunity is
always out there for
those looking
for it. As an
organization, we
must continue to
challenge traditional
methods and assump-
tions to better understand today’s
business climate and customers,
keeping a sharp focus on
innovation. [It's] the very principal
on which JCB was founded and [a]
core focus of our business that has
allowed us to grow into the world’s
third largest manufacturer of heavy
equipment.

Sheaff: The people who embrace
IR4.0 and all that entails are going
to be big winners. It’s a fundamen-
tal change in the landscape that
can’t be ignored. Companies that
embrace it, challenge their employ-
ees and architect this technology
into their processes early will be
the winners by a long shot because
it will take years. Even though it
seems easy, it’s not as simple as just
plugging in a server and collecting
some data from a bunch of sensors.
There’s a lot of things that have to
change in how some plants oper-
ate. The early adopters will gain a
great advantage as they optimize
their processes and the laggards
are going to have a hard time
catching up. They won’t be able to
compete because the other guys
will already be faster, better and
cheaper.

Zerby: IR4.0 as a whole has allowed
us to learn more about the work
we are doing on a micro level. It
allows us to take knowledge and
wisdom gathered over centuries of
agricultural development, combine
it with state-of-the-art equipment
resulting in an ag industry that is
able to work more in unison with
nature and be able to produce

the quantities needed to feed the
population. I



COOLING FOR EXTREME ENVIRONMENTS

FAN BENEFITS:

IP68 & IP6KIK
sealed motor with
internal electronics

BLOWER BENEFITS:

Enhanced wheel
design with reduced
noise levels

High resistance to
vibration and mech-
anical stress levels

Sealed motor for
high debris HVAC
environments

Very long life under all
operating conditions

Simple speed control
for "Auto Temp” option
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Auto adjusting RPM —, 74 PWM & analog inputs

based on system ee— | S / for continuous fan speed

pressure changes —— e = adjustment based on

(i.e. dirty filters) - fluid temperature

Electronic controls with
on-board diagnostics

Available in dual and
single scroll designs

AIRFLOW SOLUTIONS FOR TIER4 STANDARDS

SPAL Sealed, High Performance, Heavy Duty, Brushless Fans & Blowers

SPAL provides a wide range of high performance brushless fans and blowers specifically designed to meet

new generation cooling system requirements for most every market and application.

From engine bay ventilation, to distributive cooling, to variable speed cooling and beyond, SPAL SBL products
provide reliability, extreme durability and performance under the most challenging environmental conditions

that is second to none.

oemoffhighway.com/10056384

1731 SE Oralabor Road // Ankeny, IA 50021
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www.wiproinfra.com

The Largest Independent
Hydraulic Cylinder Manufacturer
in the World

Wipro Infrastructure Engineering delivers approximately 2 million cylinders
to OEMs globally. Specialists in designing and manufacturing custom
hydraulic cylinders, Wipro supports various industry sectors including:

» Material and Cargo Handling

*  TruckHydraulics

e Mining

» Construction and Earthmoving
» Farmand Agriculture

» Aerospace and Defense

Wipro's hydraulics manufacturing expertise includes:

* Double and Single-Acting Cylinders

» Telescopic Cylinders

» Actuators

* Precision Engineered Components for a wide-range of applications

Wipro Infrastructure Engineering has 14 state-of-the-art manufacturing
facilities across the U.S,, Brazil, Northern Europe, Eastern Europe, China,
and India.

With over 60 years' experience coupled with its extensive engineering
expertise, cross-continental presence, scalable manufacturing and
consistent quality, Wipro Infrastructure Engineering has become one of the
world’s preferred hydraulic solution providers. Our leading-edge design
capabilities, technologies, and in-house talent pool ensure your
requirements are met every step of the way.

Let’s talk to discuss how Wipro can partner with you to provide your
hydraulic solutions.

Wipro Infrastructure Engineering

No. 88, SB Towers, 5" Floor, ['101 Sheffler Drive

MG Road, Bengaluru - 560001, India Chambersburg, PA-US 7201
Ph: +91 80 392921 | | Ph: 717-496-8877

Fax: +91 80 39294080 Fax: 717-496-8853

Email :winsales.india@wipro.com Email :win.ussales@wipro.com
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Applying Thought

If you need
a Hydraulic
Cylinder
supplier
who can
consistently
& completely
support your
needs,

let’s talk.

Las Vegas, NV
March 7 - 11, 2017
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TECHNOLOGIES OF THE FUTURE

Technologies of the Future:

Hybrids, Electrification and
Smart Systems

he consensus appears to

remain that there is no true

single alternative energy strat-

egy for the heavy-duty market.
Improving efficiency and reducing
emissions is the ultimate goal, and
manufacturers continue to investigate
whether hybridization, full-electrifi-
cation, or some other method is the
means with which to achieve this.

Some say that full-vehicle elec-

trification is the ultimate goal, but
to get there hybrid technologies—
such as bringing together electrical
and hydraulic systems to get the
efficiency and torque required by
heavy-duty equipment—is a neces-
sary stepping stone.
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Cost remains the biggest hurdle to
overcome. While advancements in
the automotive industry are helping
to alleviate this, it still remains a
factor both in terms of development
for OEMs and what customers are
willing to pay. Energy storage is also
a challenge, particularly for larger
pieces of equipment.

Developing overall smarter sys-
tems through the use of sensors and
other electronics, as well as integrat-
ed systems are ways many compa-
nies are meeting those efficiency and
emissions-reduction goals now, and
helping develop the path towards
greater hybridization and full-vehicle
electrification.



Have there been any
recent advancements

in hybrid technology
which will help, or have
the potential to, further
increase their prevalence
in the heavy-duty
equipment industry?

Dr. Ravi God-
bole, Global
Lead, Research
& Advance
" Engineering,

) L AGCO Corp.

There are more

component makers and designs are
more compact and robust. The costs
are starting to come down thanks
to its prevalence in the automotive
industry. The off-road industry is
slowly developing consensus around
voltage levels (e.g. 700V) and com-
mon standards around safety and
connections.

Frederick J.
Ross, CD-
adapco
Director,

= _
j Transportation
Our technology
allows design engineers to optimize
and build more efficient hybrid tech-
nology, on an individual component
and full system level. Put simply our
technology helps OEMs and suppli-
ers to discover better hybrid designs
faster by building a “digital twin” of a
proposed vehicle that can be used to
test its performance under real-world
operating conditions, ultimately
reducing both emissions and fuel
consumption.

Mahendra Muli,
Director of
Marketing &
New Business
Development,
dSPACE

" Electrification of
vehicles, both on- and off-highway,
has become quite critical from both
the fuel efficiency and emissions

control perspectives. In general, the
overall industry has gained signifi-
cant experience in the integration of
the two energy (gasoline or diesel
and electrical) and actuation systems
(internal combustion engine and
electric msotors). Industry has both
experimented and applied various
architectures of series and parallel
hybrid systems in vehicles success-
fully. The goal, however, remains

to transition to full-electric mobility
solutions and zero emissions.

Use of electric drive technology
(beyond powertrain in the vehicle
for new generation of autonomous
vehicles, and for ADAS features like
steering assist) will continue to rise.
Power management, energy avail-
ability, battery sizing and recharging,
electric motors, drive technology,
and other technical issues will, there-
fore, continue to evolve.

Future semiconductor devic-
es and the evolution of battery
technology to help break barriers
of energy density and high-power
applications are awaiting. These
innovations, when available, could
unleash potentially much more
innovation and applications that are
conventionally powered by internal
combustion engines.

Curtis Hutchins,
President of
Eaton’s
Hydraulics
Group

We are seeing
more and more
applications where electrical and
hydraulic power are being combined
to satisfy the critical performance
requirements stipulated by the
machine builders. In the true sense
of a hybrid system, two different
technologies are applied to pow-

er the individual service needs of

a machine platform. For example,
electrical drives offer excellent control
bandwidth but require high voltage

to generate torque. The high voltage
aspect creates safety, complexity and
training concerns in mobile machinery
service and operator communities,

OEM Off-Hig

whereas a medium-to-high pressure
hydraulic system is very familiar and
presents fewer concerns. A blended
technology solution supports a bal-
ance between superior performance,
helping end users exceed productivity
and fuel efficiency goals, and the
technology is still familiar to the folks
who have to operate and service the
hybrid system.

Breakthroughs in hybrid tech-
nology have not come in the form
of any single major development.
Fundamentally the primary goal is
to down-size or down-speed the
prime mover while still maintaining
overall performance to get the job
done. Hybrid solutions are required to
integrate seamlessly, fill the perfor-
mance gap and provide additional
advantages. Application and con-
trols teams need to think creatively
about how different technologies
are architected together—not just
from a physical perspective but also
from a communications and controls
perspective.

Keith C. Weiss,
Senior Vice
President,
Industrial Sales,
SKF USA Inc.
Heavy equip-
ment manufac-
turers designed and released hybrid
power systems to improve the fuel
economy and operating perfor-
mance. Hybrid technology and its
application vary with the OEM. Hy-
brid powertrain technology achieved
high success in the automotive
field. However, due to high load,

low speed, and periodic operation,
hybrid technology cannot be directly
applied in heavy-duty

equipment. This brings the

attention back to hybrid

powertrain technology.

Recent advancements

have been made in the

construction machinery

space, specifically

in the wheel loaders

and the excavators,

and these
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solutions offer a unique strategy for
energy conservation.

Federico
Gaiazzi, FPT
Industrial Head
of Marketing
We all know
that municipal-
ities and public
transport agencies - especially in
booming major cities - need to count
on a transport fleet [that is] more
cost-efficient and, above all, sus-
tainable for the environment. In our
vision, hybrid solutions can have an
even more strong spread also in [the]
light commercial vehicles market and
for urban distribution applications.
We believe that coupling [a] hybrid
solution with a natural gas engine
could bring benefits to the customer
and to the environment. Concerning
natural gas we can leverage on over
25 years of experience and more
than 30,000 CNG engines sold.
Today...we can offer engines capable
to run with compressed (CNG),
liquefied (LNG) or renewable form
(bio-methane) [fuels].

—d e

In regards to hybrids, what
technological limitations
currently exist that are
impeding the ability to
harness the full potential
of hybrid power?

Godbole: The cost of the total
package translating to a clear value
proposition for a customer, beyond
the “wow-factor”, is limiting its
prevalence. The battery costs must
also come down, which we expect to
occur due to the automotive indus-
try’s focus in this area.

Ross: There are not any real tech-
nological limitations, except if you
get a full-electric vehicle. In that
case it becomes battery storage and
recharge time. The main limitation of
hybrid systems includes the addi-
tional costs for hardware needed for
a secondary, electric system, and
then to fully optimize the control sys-

tems to make sure all systems work
efficiently together.

Muli: Current applications of electric
drive technology — both from battery
utilization and motor efficiency —
seem to have reached their limit.
Likewise, currently available power
electronics semiconductor technolo-
gy has reached its potential. There-
fore, engineers are looking at the
system level to increase overall
system efficiency and prevent
any energy losses. Even with these
limitations, these devices and tech-
nologies have proven to provide a
significantly efficient operation.

Hutchins: The limitations of any
hybrid implementation are always the
balance between efficiency benefits
against the incremental cost of the
system itself, plus the potential incre-
mental service costs incurred over
the lifetime of the machine. The duty
cycle is another important factor

that plays a significant part in the
success of a hybrid system. Hybrid
solutions are typically developed for
machinery used in highly-productive
applications where fuel costs repre-
sent a high percentage of the overall
operating costs. If the machine is not
in a dynamic state, then the primary
benefits of the hybrid system will not
be realized.

Russ
Schneidewind,
Vice President,
Global Sales

& Marketing,
HydraForce Inc.
For the most
part, the technology already exists to
harness the potential of hybrid power,
but the cost is probably the biggest
limitation at this point. Machine de-
signers are forced to compromise
in the design of the hybrid system
to balance the cost increases for
the additional products with the
return on investment that should be
realized within 1-1.5 years. Hybrid
systems could be optimized if fuel
prices increased high enough to justi-
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fy the increased expense with a return
on the investment to the end user
within 1 year or if the hybrid system
can eliminate or reduce the complex-
ity of the existing system by removing
some products from the system and
replacing it with items required for the
hybrid function.

Oliver Lythgoe,
Product
Marketing
Manager,

Perkins Engines
L Co. Ltd.

The performance
demands for off-highway equipment
create a challenge for hybridization
given current energy storage options
- these sophisticated vehicles are
required to deliver hard work over
long hours in often challenging envi-
ronments. While most people think of
hybrids in terms of electrical energy
storage (as is common for light-duty
automotive vehicles), some off-road
equipment utilizes hydraulic ener-
gy storage where duty cycles and
equipment tasks lend themselves to
this approach. Complete machine
system integration (powertrain,
hydraulics, etc.) is critical when
approaching hybrid design tasks.

Weiss: Current challenges in hybrids
for heavy equipment are around
powertrain configurations. There is a
lot of work being done by the OEMs
in this area. Compared with tradition-
al heavy equipment, an additional
energy storage device is required,
which increases the initial cost of the
equipment.

What progress is being
made in regards to
developing fully optimized
systems as opposed to
individual components
[e.g. overall powertrain
optimization versus
optimizing the drivetrain
and engine separately]?

Godbole: AGCO has demonstrated
the “e-RoGator” and “X concept”
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tractor with “e-rake” recently. Elec-
trification of machines by itself has
some value, such as a 10-15% fuel
savings. But going beyond that, we
are working on improving the total
machinery system (e.g. hybrid trac-
tor, plus implement) that brings more
value in terms of additional yield and
also helps reduce other input and
maintenance costs. This journey is
very similar to factory automation
during the last 100 years (from steam
and centralized mechanical power to
decentralized, intelligent individual
electric drives/robots).

Muli: Developing mixed energy
mode, managing battery operation,
and developing an overall efficient
system is challenging for engineers.
Further integration of subsystems to
validate the overall system behavior
also remains a challenge. Devel-
oping such complex systems with
prototypes is an unviable option.
We, as an engineering tools provid-
er to the mechatronics community,
realize these challenges and have
developed a whole suite of tools that
make the challenges of developing
and testing hybrid systems easier.

Recognizing the need for very
high-speed simulation corresponding
to the fast dynamics of electrical sys-
tems, we provide FPGA-based com-
puting and hardware devices. Addi-
tionally, we have further expanded
our scope of test solutions to include
complete electrical subsystems,
such as power steering systems for
validation in a lab environment. These
electrical system simulations can be
combined with conventional pow-
ertrain simulation for hybrid system
simulation.

Lythgoe: Perkins very much be-
lieve that an integrated powertrain
approach delivers the best solutions
for OEMs and machine owners for
reliability, productivity and fuel con-
sumption. We’ve been supporting
our OEM customers with technolo-
gies, as well as our expertise to help
push this forward, and still see plenty
of opportunity for development in

integration of clean diesel engines,
hydraulics and electronic systems.

Weiss: SKF is not involved in making
and delivering systems; we focus
our efforts on a component
level. SKF-focused efforts
[are] in improving power
density of the components,
improvised sealing solutions,
reduced friction, and appli-
cation-specific designs,
and these directly tie
into powertrain opti-
mization.

What role is electrification
and smart systems playing
within your company’s
product designs?

Hutchins: While today’s hydraulic
product categories are quite similar
to those of the past, (pumps, motors,
valves, hoses, and fittings etc.), their
sophistication has evolved dramat-
ically as electronic controls provide
new capabilities at the product level
and at the system level. This allows
similar and dissimilar product technol-
ogies to be easily networked together.
Software has enabled sub-sys-
tems and complete systems to
work together seamlessly.
Dynamic Machine Control is Ea-
ton’s approach to helping customers
achieve greater performance, effi-
ciency, freedom and flexibility in the
machine design process so that they
can compete in a rapidly-evolving
industry. Dynamic Machine Con-
trol is at its best in electrohydraulic
solutions.

Schneidewind: Electrification

and smart systems in the form of
increased reliance on controllers and
electronic inputs for machine control
is good for our industry since our
product is required to integrate the
electronic inputs with the hydraulic
outputs. In response to the demands
for more electrohydraulic function-
ality, we are developing products

for higher flow and higher pressure
applications.
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Weiss: Electrification and smart
systems bring the mechanical and
electrical regimes together. The
impact of VFD’s (Variable Frequency
Drives) and direct driven motors
on bearings and mechanical
components is very heavily
investigated at SKF. SKF’s
experience with railway
electrical systems, electric
motor testing, and predic-
tive analytics puts us in the
forefront in the design and de-
velopment of compatible products.
Miniaturization and application of
technology are becoming more and
more critical and SKF is also on the
forefront for this development.

How has or will the use of
prognostics and predictive
technologies continue

to progress within your
product designs, and the
industry as a whole?

Ross: Prognostic and predictive
technologies are at the early stage
of impacting design. The automo-
tive companies are furthest along in
this area. The use of CAD software,
moving into the digital world, and
creating a digital twin allows for
components to be tested in a virtual
environment, either simulating
real-world operating conditions, or
test conditions. This helps reduce
turnaround time, costs, and helps
build better designs, faster. This
allows engineers to evaluate many
design evaluations before the first
prototype has been built.

Muli: The applications of autono-
mous systems and large demanding
operations like mining leave no room
for downtime and maintenance.
Every minute of suspended opera-
tions can cost thousands of dollars.
Thus, any opportunity to monitor
the health of the system and provide
prognostics and predictive guidance
for maintenance is highly welcome.
This leads to additional sensing and
software implementation on the
vehicle.
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dSPACE is well equipped to
provide support of development and
validation of such software features
with our Rapid Controls Prototyping
(RCP), Automatic Code Genera-
tion (ACG) and failure testing with
Real-Time dSPACE Simulators (HIL)
technology. Additionally, through our
products for virtual development and
data management for model-based
design, we are making the develop-
ment process efficient.

Weiss: Machinery prognostics and
predictive analytics continue to prog-
ress at a high rate. There is a lot of
interest for these technologies in the
marketplace. However, the definition
of predictive analytics and require-
ments varies with each customer and
there are no industry regulations for
heavy equipment. With the advent
of Big Data and loT (Internet of
Things), the landscape for predic-
tive analytics is changing rapidly.

SKF has...experience with traditional
predictive analytics and machinery
health services. We are focusing on
miniaturizing the technology to fit and
adapt to the needs of our customers.

What’s next on the
technology horizon?

Are there emerging
technologies which will
affect your products or
the industry as a whole?
How will hybridization,
electrification and smart
systems continue to
progress within the next
year and on into the future?

Matt Rushing,
Vice President
Global ATS
Product Line,
AGCO Corp.
We are looking
forward to new
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coming developments with sensors
and UAV technology, realizing we’ve
only begun to scratch the surface of
what sensors and aerial imagery can
capture about machines and their
efficiency, as well as more about
what’s going on in the field. The de-
gree of electrification, smart sensors
and autonomous machinery will only
increase in coming years. Smart
systems will help producers make
decisions on the go and increase the
overall efficiency and profitability of
their operation.

Collecting the data is only half
the story. The game-changer is in an-
alyzing it and turning it into insights
that you can use to make deci-
sions that will improve productivity.
Enabling connectivity and analytics
through strategic partnerships is
where OEMs, like AGCO, can add
value while supporting growers’
choices of agricultural service pro-
viders.

Ross: The first step is the merging
of technology to move vehicles from
the CAD environment to the “digital
twin” to enable virtual vehicle design.
This is moving existing tools into
the mainstream of our clients. Once
components are designed, using
the digital twin, 3D printers can then
save time on manufacturing, further
reducing time to design, and build a
new hybrid vehicle.

Muli: We are always working in step-
lock mode with our user community
to develop solutions required to
innovate, research and design. We
endeavor to support the engineering
community for making the develop-
ment process efficient and easy to
reach the highest quality goals. We
look forward to further breakthroughs
in electronic components, battery
systems, and overall systems and
supporting them with our portfolio.

Schneidewind: Our customers con-
tinue to develop machines with the
goal of improving energy efficiency
and productivity. Smart systems
that provide more information to the
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As electronic feedback devices are
introduced into more electrohydraulic
systems, we can actually simplify our
hydraulic circuits by removing some
of the “hydraulic” feedback devices
and lower our cost for the system.

operator and the machine itself will
contribute to improved efficiency and
productivity and therefore will contin-
ue to progress in the future especial-
ly as costs for these feedback devic-
es and controllers continue to drop.
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As a result, we want to develop new
products and technologies that will
take advantage of the feedback de-
vices in the electrohydraulic system
so that our devices can add more
value to the smart system.

Weiss: Total cost of ownership,
emission requirements, energy con-
servation, and fuel efficiency are driv-
ing heavy equipment manufacturers
towards developing more sustainable
hybrid solutions in the marketplace.
It is clear that there are uncertainties
around the approach and the final
solution (based on equipment and
the upfront costs). However, the ben-
efits outweigh the hurdles and OEMs
are increasingly bringing hybrids into
the spotlight.

At SKF we are focusing on
fine-tuning the products to bring bet-
ter and higher value to the customers
and make them more competitive.
This will help in reducing the total
cost of ownership to our customers.

Gaiazzi: To face future pollutants
and CO, reduction challenges the
right combination of these technol-
ogies is a key element. Furthermore,
regarding powertrain hybridization,
we are living a situation similar to the
one [that] has been experienced with
alternative fuels several years ago:
the challenge is a wide diffusion of
products in terms of volumes and of
supporting infrastructure networks. i
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he challenges manufactur-
ers in the heavy equipment
industry face are as varied as
the products they develop.
However, designing products which
meet customer needs, and doing so
in a quick and efficient manner, is
an area of continual improvement
for OEMs and suppliers.

Increasing globalization is also
a noted challenge, particularly
in terms of developing and
manufacturing products that
meet the needs of customers
in various markets. It has also
brought about more consolidation

A oEM Off-Highway | OCTOBER 2016
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1e Horizon

of manufacturers and suppliers as
companies look to enhance their
product offerings, as well as better
manage uncertain global market
conditions.

The rising use of data and digitiza-
tion has helped many companies to
better grasp what their customers
need, or how they are really using
their products, and then make im-
provements that will further benefit
those customers’ needs. It has also
helped manufacturers to better
analyze their own inefficiencies and
provide faster, more efficient ways
of designing new products.



What new challenges have
arisen that effect the way
your company designs or
manufactures its products?
How it does business? How
it goes to market? How it
differentiates itself from
the competition?

Oliver Lythgoe,
Product
Marketing
Manager,
Perkins Engines
Co. Ltd.
Emissions
standards are leading to a conver-
gence in technology recipes between
manufacturers. Important technology
differences continue to exist but they
are increasingly subtle; for example,
precious metal “recipes” used in
aftertreatment systems, or sealing
designs on sensor connectors, or
noise signatures in gear-train designs
are not readily obvious to customers
but can make an impact on product
performance, reliability and durabili-
ty. So product differentiation is more
about how well technology has been
implemented and integrated rather
than which building blocks have
been selected.

Frederick J.
Ross, CD-
adapco
Director,
Ground
Transportation
The new chal-
lenge is moving from looking at 3D
simulation to also include system
simulations for the complete design
process. Clients are looking to devel-
op a full virtual vehicle, using digital
sign-off before they start building the
first prototype. For complex vehicles,
this can have thousands of different
tests which are normally done in a
test environment that now needs

to be done in a virtual environment.
STAR-CCM+ provides great range

of automation today which allows
for these systems to be built quickly,
and enables design space explora-

tion. With multidisciplinary simulation
co-simulation, our clients can use
design exploration to look at trade
offs in design while simulating
real-world operating conditions.

Nathan Sheaff,
founder and
CEO of
Sciemetric
Instruments
We’ve been
heavily investing
in R&D and engineering for years and
engaging with a host of manufactur-
ers to understand what they need,
what they want to see and how they
want to see it, to do their jobs better.
It often comes down to speed -
collecting more data faster, analyzing
that data and generating pertinent
reports, faster. We're past the point
where we need to experiment to
give a customer what they ask for
because we've already invested the
time to understand their reality.

But the pressure hasn'’t let up. In
fact, it’s getting worse. “The Rise
of IR4.0” just means we’re getting
buried under more and more data.
We’ve come to realize that the
best way to deal with that torrent
is to increase data processing and
edge computing power—have more
automated computing take place on
the plant floor between networked
devices instead of pushing all that
data through a wireless network and
into a cloud. That’s the future.

Ivan Di
Federico,
Topcon
Positioning
Group Chief
Strategy Officer
and Chairman
of Topcon Agriculture

The successes of our innovations
have frankly raised customer expec-
tations in not only the aftermarket,
but also OEM segment. Operators
expect and rely on our technology

to get their jobs done faster and
more efficiently. Topcon differentiates
itself in the market by maintaining an

open access OEM philosophy, which
allows higher integration into more
OEMs and, ultimately, more control
in the hands of our customers.

Justin Fluegel,
Vice President
- General
Manger, Hengli
America

Our product de-
velopment pro-
cess has evolved to ensure we have
a customer in place as we develop
new products. We also know going
into the design phase that quality
and price are important; however, we
have to provide a performance en-
hancement to help differentiate our
product in the market. Comparative
testing generates strong results and
positive feedback we receive from
our customers, and deepens the
long-term relationships.

Russ
Schneidewind,
Vice President,
Global Sales &
Marketing,
HydraForce Inc.
The pace of

new product development requires

us to be able to design and test new
products quickly. Our customers de-
mand that products we deliver at
the prototype level work the first
time without problems. In addition,
the specifications we need to meet
for new products continue to get
more difficult. As a result, we have
invested significantly in our capability
and capacity to conduct the perfor-
mance, qualification and verification
testing before the customer puts

our new product on their machine.

In addition, we
have enlarged

our applications
laboratory to bring
full-scale machines
from customers into
our facility for proprietary
testing. Our customers are demand-
ing customized solutions in order to
differentiate themselves from their

OEM Off-Highway | 0CTOBER 2016 IEZM
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competition, thus requiring us to be
flexible in manufacturing these solu-
tions at a globally competitive cost.

Federico
Gaiazzi, FPT
Industrial Head
of Marketing
The present and
future challenges
el L FPT is address-
ing are linked to the pollutants (NOx
and PM) and CO, reduction, main-
taining the best performances for
customers. Our response to these
challenges is continuing to develop
more efficient engines and focusing
on alternative fuels, a sector FPT
plays a leading role. This has to be
matched, according to the missions,
with hybridization/electrification
technologies of the powertrain.

The interaction between the
components within the engine and
the vehicle, and the connection of
these with the outside world via
telematics are catalyzing factors
that are coming overwhelmingly
in the market and will affect future
developments. At FPT we want to
continue to play a key role because
we want to give our customers more
and more efficient solutions, respect-
ful of the environment and capable of
improving their productivity.

Stephen Roy,
President, Sales
Region
Americas, Volvo
Construction
Equipment

We are in an
exciting era for the industry. On the
one hand there’s low demand and
overcapacity of supply, which in turn
leads to greater competition and the
competitive challenges that brings
with it.

The upside is the flight to quality.
Customers want the best products
they can receive. Couple that with
exciting new technology, which al-
lows greater flow of information, and
the result is the ability to complete
jobs to higher quality using less time

and fuel — and more safely. Machines
are now more reliable than before
and with the onset of telematics and
manufacturer monitoring systems,
uptime has seldom been higher.
Volvo CE has a history of innova-
tion in its corporate DNA and this
puts it in a good position to benefit in
important industry changes, support-
ed by its global distribution network.

Alan Loux, Vice
President of
Global
Marketing, JLG
Industries
Keeping peo-
ple safe when
working at height is our number one
priority at JLG. As a result, safety
remains a common thread as we
develop innovative new product de-
signs, manufacturing processes, and
training programs.

A number of innovative tech-
nologies are already in place to
improve the safe use of the ma-
chines, including pothole protection
systems, analog envelope control,
automatic outrigger leveling, fall
arrest, enhanced protection against
involuntary operation, load-sensing
systems, and optional equipment,
including a reverse sensing system
and rearview camera with multipur-
pose display that shows integrated
electronic load charts, diagnostics
and analyzer functions.

Bob Straka,
Business
Development
Manager,
Transportation,
Southco Inc.
Fuel efficiency
and emission requirements are driv-
ing off-highway OEMs to optimize
the weight distribution, including
utilization of existing lightweight
components for their evolving equip-
ment designs. In response, many are
looking to the aerospace industry for
inspiration, where lightweighting is
the norm. At Southco, we are taking
our design expertise in aerospace
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grade hardware, such as fasteners
and quick-access solutions, as
well as new technologies
that offset the weight
of heavy panels and
doors, and using
these same prod-

ucts to replace
heavier components
across larger pieces of
off-highway equipment.

Changes in equipment styling
are also creating a demand for new
access hardware solutions that can
support larger doors and panels.
Engine hoods for example, are being
designed together with fenders into
one assembly, offering more options
for styling. And, while adding the
ability to lift these elements together
as one piece allows OEMs to refresh
equipment at a lower cost, it also
results in a heavier, more expensive
hood. This adds additional challeng-
es when it comes to lifting and con-
trolling heavy weight, and stretches
the limits of current design solutions,
like gas struts.

In addition to the challenges
of providing solutions that meet
changing OEM design require-
ments, another challenge that many
off-highway component suppliers
are facing is advancing business
systems at the OEM level, resulting
in greater expectations from its sup-
pliers. OEMs are becoming better
connected globally, and thus, are
considering global supply, de-
sign resources and pricing in the
overall decision-making process
when choosing their suppliers.
With more discriminant customers
and end users, manufacturers are
seeking consistency across their
entire supply base.

At Southco, we focus on design-
ing components that are tested and
validated against risk, allowing OEMs
to focus on their overall equipment
design. Our global presence allows
us to localize the production of our
products, allowing OEMs to decrease
cycle times and reduce product
development costs in line with their
business systems. Using regionally




serviced parts also helps OEMs re-
duce inventory without compro-
mising service or produc-
tivity. Global access to
design components
has become more im-
portant than ever. By
designing and manu-
facturing components
closer to the source
of demand, we enable our
off-highway customers to meet their
global supply needs and keep up with
changing design requirements.

What new challenges do
you see the industry as a
whole facing, and how is
your company looking to
address/provide solutions
with which to solve those
challenges?

Fluegel: As some markets are down,
our customers require new product
development and projects to include
a strong business case with Hengli’s
new products and enhancements.
Consolidation of manufacturers and
suppliers is developing within the
fluid power industry. The extent of
the impact on the industry will be felt
as markets begin to grow again.

Lythgoe: The increasingly complex
pattern of global emissions stan-
dards is a major challenge for the
industry. Our OEM customers want
to play in multiple markets to grow
their business, but it drives a lot of
manufacturing variety and research
and development costs. Perkins is
responding by offering global plat-
forms so that the OEM can maxi-
mize the commonality of powertrain
designs between different regions.

Ross: The biggest challenge when
simulating real-world conditions is
the computational effort needed to
calculate long thermal transients
(90-plus minutes). Typical simulations
can run from days to hours, depend-
ing on the level of detail being inves-
tigated. A lot of our efforts are spent
finding methods to accurately predict
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real-world events, but minimizing
computer efforts.

Some methods we are working on
to solve these issues are to improve
scalability on large process counts.
We also have licensing which enables
customers to run on thousands of
cores with no additional cost. There
are also methods of co-simulation
between fluids/solids, so we can use
the time domain most efficient for the
physics needed. The third area is to
add advanced multiphase physics
to help reduce computational costs.
That includes finding efficient ways to
model the impact of water particles
on surfaces to form puddles on the
vehicle, for example.

Tony Casale,
Executive Vice
President,
Business
Development,
HydraForce Inc.
Reliability or du-
rability and driving down the number
of machine infant mortality failures
are the mantras of the day. This is
why there has been a significant
investment into our product devel-
opment facilities. To meet these chal-
lenges manufacturers have pushed
more testing down to the supplier
and are asking for it sooner in the
product development cycle.

Di Federico: The new paradigm is
moving towards the integration of
different technologies to collect data
from heterogeneous sources, which
is exactly where we see our business
going. Similar to other sectors, our
mission will be to find information
patterns that will help customers to
improve their workflows and busi-
ness, with valuable ROI.

Loux: Changes in the regulatory
environment and industry standards
regularly challenge our industry

to stay up-to-date on the latest
industry requirements. For example,
a proposed change to ANSI code
A92.X will require certain work
platforms to include load-sensing
alarms and cutouts, which will
ultimately affect safety and machine
design.

We are regularly challenged to
find new ways to make the work-
place safer while continuing to
introduce innovative products and
services to the industry. Some-
times this means transferring existing
technologies in other industries to
our products and services—things
like collision avoidance systems in
automobiles and augmented reality
in training simulators. It also means
looking at more theoretical issues,
such as the use of robotics and vir-
tual reality to completely remove the

Read the full Q&As online

Oliver Lythgoe, Product Marketing Manager, Perkins Engines Co. Ltd. — Search: 12260570

Frederick J. Ross, CD-adapco Director, Ground Transportation — Search: 12260556
Nathan Sheaff, founder and CEQ of Sciemetric Instruments — Search: 12260571
Ivan Di Federico, Topcon Positioning Group Chief Strategy Officer and Chairman of Topcon Agriculture — Search: 12260574

Justin Fluegel, Vice President - General Manger, Hengli America — Search: 12260562

operator from the machine, and
seeing where we can apply
these technologies to our
products.

The industry faces two
additional challenges:
the strength of indus-
try demand as both
residential and nonres-
idential construction
are forecast to grow in
North America; and finding skilled
workers to meet the demands of
the construction industry. JLG is
poised to meet all of these challenges
by delivering safe...equipment that
offers superior productivity and lower
total cost of ownership (TCO).

Has the rate of
technological advancement
(such as the rapid
emergence of data
products) had any impact
on business decisions,
development, or product
performance and client
expectations?

Ross: The biggest impact is the
increase of computational power
available to our customers that can
really enable digital design. The
computer power becomes a lot less
expensive than building a physical
prototype. It then enables our client

Russ Schneidewind, Vice President, Global Sales & Marketing, HydraForce Inc. and Tony Casale, Executive Vice President, Business
Development, HydraForce Inc. — Search: 12260567

Stephen Roy, President, Sales Region Americas, Volvo Construction Equipment — Search: 12263944

Bob Straka, Business Development Manager, Transportation, Southco Inc. — Search: 12260573
Alan Loux, Vice President of Global Marketing, JLG Industries — Search: 12260569
Federico Gaiazzi, FPT Industrial Head of Marketing — Search: 12261018
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to look at design space exploration,
and discover better designs, faster.

Fluegel: The data generated is found
in conversations with customers
when they discuss service intervals
and look for insights into predictive
maintenance program points. Our
customers include this data into their
service programs. Another driving
force is globalization of manufactur-
ers. It is not sufficient to be competi-
tive in just one market. Europe, North
America, and China require dedi-
cated teams and capabilities from
supply chains to include aftermarket
or long-term service programs to
allow an efficient support structure of
globalized corporations.

Di Federico: For sure, there is signif-
icant impact. More productivity and
best utilization of assets is a very
attractive preposition for all our cus-
tomers. Topcon is heavily committed
to sustaining investments in the lloT
technology development in order to
ensure continued success for our
clients in running their businesses.

Casale: We have been able to take
advantage of Big Data as some

have termed it, in our approach to
marketing. Further our company has
a rich knowledge base that we have
built over the years. Harnessing this
knowledge until recently has been

a challenge. Fortunately, bespoke
search engines have been developed
to help mine this data so we can
accelerate product development and
limit the number of problems that we
may have ‘re-solved’ without such a
tool.

Roy: It’s fair to say that a revolution
is happening in terms of connec-
tivity and technology in all our
lives. Customers are increasingly
demanding manufacturers re-
spond to that heightened demand
and meet this expectation. With the
technological advancements, man-
ufacturers are able to offer a host of
smart solutions that help machines
be more productive, more efficient,

safer and better for the environment
while helping to boost customers’
profitability. As mentioned above,
Volvo CE has innovation in its
corporate DNA and will continue to
innovate to benefit customers.

Loux: JLG has leveraged new tech-
nologies across the board to improve

the overall satisfaction of our cus-
tomers. In addition to the standard-
ization of the SkyGuard enhanced
control patent protection system,
we have introduced machines that
feature more fuel-efficient engines
due to fully variable/on-demand
engine RPMs, electronics rather
than hydraulics to improve comfort

T
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and diagnostics, self-leveling
capabilities, and AC drive motor
technologies that improve overall
efficiencies and lower the TCO for
customers.

In addition, we recently in-
troduced our customers to a
rear-sensing (detection) system.
The system is optional in our new-
ly redesigned JLG telehandlers,
giving operators extra confidence
when backing up their telehan-
dlers.

JLG also offers the JLG Mobile
Analyzer, a Wi-Fi-enabled diag-
nostics tool that gives technicians
remote access to program, trou-
bleshoot, calibrate, or customize
JLG equipment performance.

We have also applied new
technologies to other services,
including training. When oper-
ators are well trained and fully
understand how to operate a
machine safely, they help protect
themselves and others on the
jobsite.

At JLG, we use an equip-
ment simulator that simulates
operation of various machines
in a virtual environment that
recreates the JLG training center
and proving grounds to scale.
Remotely accessible to regis-
tered students with a laptop,
the simulator provides both the
operator’s perspective and a
side view. Using the simulator
decreases the learning curve
when operators first enter a lift or
telehandler.

Looking ahead, things
like augmented reality and
head-mounted displays could
give the operator access to a
wealth of information regarding
equipment operation, safety, or
hazardous conditions, as well
as a quick, easy-to-reference
guide for typical job functions.
Ultimately, technology needs to
be feasible economically, so JLG
will continue to look at technolo-
gies in other industries and borrow
from them, taking advantage of
economies of scale. |
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RENTAL Remains a Force
for Equipment Makers
to Consider

by Jenny Lescohier, Editor of Rental

Predictions for continued growth in equipment rental suggest
manufacturers should heed the need for no-frills, low-cost options.
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.S. construction indicators

remain stable and con-

tractors continue to view

renting as a highly cost-ef-
fective means of equipment acquisi-
tion. The industry has been growing
steadily for the past several years
and that trajectory shows no signs of
changing direction in the foreseeable
future.

While the rate of growth has
slowed somewhat over the past few
months, analysts assure industry
observers the equipment rental mar-
ket will remain in a growth mode for
the next several years at least. That,
plus a price-conscious customer
base eager to add new models that
can earn a speedy and sizable return
on investment, suggests equipment

manufacturers should put a renewed
emphasis on designing simpler,
lower-cost models when developing
new products.

Growth predicted through 2020
The latest five-year forecast for the
equipment rental market projects a
compound annual growth rate in rev-
enue of 4.9% to reach $57.3 billion in
the United States in 2020, according
to the American Rental Association’s
latest prediction released in August.
Projections show industry revenue to
increase by 4.9% in 2016 to a record
$47.6 billion and to grow another
4.6% in 2017 to reach $49.8 billion.

The forecast shows steady reve-
nue growth from 2016 through 2020
of between 4.6 and 5% each year.

What’s more is the equipment rental
industry continues to expand at more
than double the rate of gross domes-
tic product (GDP) growth.

Scott Hazelton, Managing Director,
IHS Economics, notes the U.S. rental
market’s economic growth in the
first half of 2016 has been tempered
somewhat due to uncertain growth
overseas and the increasing value of
the dollar, but the future looks bright.

“This also has been exacerbated
by uncertainty surrounding future
policy direction from a muddled
presidential campaign season,”
he says. “However, construction
remains strong, particularly in the
residential sector. While nonresiden-
tial growth is slowing, we remain
on track for another year of solid
gains and consumer spending also
remains strong. The slight adjust-
ment in the forecast growth reflects
the weaker view for U.S. energy and
manufacturing, while the still-strong
growth reflects the fact that the
economic and construction funda-
mentals remain positive.”

Meanwhile, contractors have wo-
ken up—some say permanently—to
the benefits of renting: a cleaner bal-
ance sheet, no maintenance or repair
costs, no transportation challenges
and no insurance expenses, to name
just a few. Currently, 52.9% of equip-
ment on U.S. jobsites is rented.

“There is no doubt that the secular
shift to renting equipment continues
in the markets those in the equip-
ment rental industry serve,” says
Christine Wehrman, ARA’s CEO and
Executive Vice President. “Rental
companies are adept at identifying
customers and relocating equipment
to different areas to take advantage
of increased demand.”

Shifting equipment from energy to
construction applications

The slowdown in oil and gas drilling,
resulting from the high-supply and
low-demand environment, which in
turn has driven down the price of

oil, has impacted the utilization of
both dealer rental and general rental
fleets, but as Wehrman notes, those
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in the industry are adapting.
According to industry sources,
the reduced activity surrounding
new well activity has impacted
distributors, contractors and rental
companies in areas with a higher
concentration of energy production.
The positive news in these areas is
that as equipment comes off of pro-
duction jobs in energy, it has been
absorbed into other construction-re-
lated activities. The downside to this
is there has been recent pressure on
pricing for non-energy related proj-
ects, as well as downward pressure
on rental rates and used equipment
rates for assets related to the energy
industry. The future of U.S. energy
markets remains speculative, but
there appears to be sufficient activity
in other markets to absorb the loss
of energy-related activity in the rental
industry.

Glut of used equipment impacts
manufacturers

Despite the economic recovery,
many rental companies still have a
large amount of aged equipment left
over from the down years when they
kept units in fleet past their typical
life cycle. Those machines are now
entering the already crowded sec-
ondhand market, creating challenges
for equipment makers faced with
slack demand from customers.

IS MARKET FORECAST: RENTAL
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Many construction firms and
other equipment users are renting
or entering longer-term leases for
machines to expand their fleets or
replace worn out equipment in lieu of
buying pricier new models, analysts
say. It’s interesting to note that rental
businesses account for just over half
of new equipment sales in the U.S.,
and some analysts see that climbing
to 60% within 5 years.

Meanwhile, dealers are keeping
smaller inventories of new machin-
ery, hurting sales for major manu-
facturers such as Caterpillar, Volvo,
Deere and others. Add the fact that
the strong U.S. dollar is dampening
demand from developing African and
Asian markets that once snapped
up used machines, and it’s easy to
see why the availability of inexpen-
sive used equipment remains high,
presenting buyers with yet another
attractive alternative to buying new.
The offer gets even sweeter when
you consider that used machinery
prices are down 10% from a year
ago.

If you build it, they will come
With all of these factors at play,
equipment manufacturers stand
to benefit from offering a greater
selection of new models that
meet the various demands from
divergent customer bases. We
know, for example, that many rental
companies are looking for a simpler,
lower-cost alternative to premium
machines with all the latest bells and
whistles. Others, however, need
to have the latest technology

if their particular
\ customer base
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demands it. Still others want a happy
medium, and some manufacturers
are working toward offering a little of
everything.

The common goal for all rental
buyers is to achieve the highest ROI
while offering customers a simple-
to-use machine with minimal Tier
4 maintenance requirements. With
that in mind, many manufacturers
are introducing models powered by
74 hp engines that eliminate mainte-
nance-related activities associated
with the more advanced systems
found in machines rated higher than
75 hp.

Of course, performance is key,
so equipment makers can’t go too
far in compromising the engine and
associated technology. On the other
hand, it is possible to eliminate a
certain amount of electronics and
control systems without sacrificing
the machine’s essential capacities.
At the end of the day, rental busi-
nesses value machines that can offer
their customers the performance
they need but without the extras that
drive up the price of the equipment.

Rental has become such a force
that equipment manufacturers are
already a few years deep into this
trend toward designing models
specifically for that market, with less
emphasis on high-tech features and
a greater focus on simplicity, durabil-
ity and a faster return on investment.
As rental continues to gain momen-
tum among equipment users, there’s
an opportunity for manufacturers
to offer these buyers competitively
priced, stripped down models with
lower-horsepower engines but com-
parable performance. Throw in the
threat of low-priced off-shore brands
inching their way into the market
and it becomes an imperative for
manufacturers to make a renewed

commitment to including simpler,
“economy” models—as well as
mid-tier and premium options—
in their product line if they want
to win business in today’s
equipment market. |
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A Pivot from Clean Air
to EFFICIENCY

After the VW scandal shook the perception of the diesel vehicle industry,

regulatory shifts in emissions and
alternative fuel investments are
emerging around the world.

ver the last year, it’s been

hard to read a newspa-

per or have a conversa-

tion about diesel where
the VW emissions scandal hasn’t
come up.

As a former colleague and crisis
communications expert said, “you
are at the beginning of the begin-
ning.” Now just a year into it, the wis-
dom of that statement is clearer with
each passing news cycle. Defending
diesel technology in the wake of this
global crisis to wall off the percep-
tion spillover to the broader industry
has been job No. 1 and continues
unabated today.

by Allen Schaeffer, Executive Director, Diesel Technology Forum

To date, the conventional media
coverage has been saturating and
global, with over 12,000 interna-
tional news stories on the peak day.
In Europe, the VW revelations were
the flashpoint triggering action on
a cascade of concerns. Simmering
debates about real-world driving
emissions in the EU moved rapidly to
real-world policymaking establishing
new testing requirements for manu-
facturers. In Paris, London and some
other European cities, policymakers
adopted bans or restrictions on older
diesel cars in city centers, while
others reconsidered fuel tax policies
that favored diesel over petrol.
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Beyond the water cooler chatter,
one immediate fallout is the higher
attention to emissions compliance
and conformance testing by regula-
tory agencies and industry. Time for
final certifications has increased and
the demands for data and supple-
mental information have grown; not
just for passenger cars but across
the board.

So, what does the VW situation
mean, if anything, for diesel as a
technology and for others in this
business? Is there some bigger
implication or fallout yet to come
in the form of regulations or bias
going forward?



A FASTER WAY TO CLEANER AIR FOR CALIFORNIA

Diesel engines are the workhorse of California's economy and play an important role to
deliver immediate term benefits to meet California’s clean air and climate goals.

On the road delivering the
goods and services Californians need:

pE.

900,000 v 15,000

HEAVY-DUTY HEAVY-DUTY
DIESEL TRUCKS NATURAL GAS TRUCKS

California ranks for the adoption
of the latest near-zero emissions technology.

Indiana 45%
26%

Between 2007 and 2015 CLASS 3-8 DIESEL TRUCKS
with the newest generation of clean diesel technology
(2010 and newer) and near zero emissions:

In California with just 18% of the fleet:

243 million gallons of fuel

700,000 tonnes NOXx or eliminating the
NOx emissions from 1 out of every 10 cars for 2 years

2.5 million tonnes CO2 or removing
525,000 cars off the road for 1 year

If California matched Indiana with 45% of the fleet:

192 million gallons of fuel
95,000 tonnes NOx
2.0 million tonnes CO2

CLEAN DIESEL =

BT 18 %

v

More new clean diesel trucks on the road means Fuel

cleaner air.

)DIESEL

TECHNOLOGY FORUM

The Diesel Technology Forum
(DTF) has studied and analyzed the
perception and impacts of the VW
situation on the diesel industry at
large, revealing many interesting
findings from both online and tele-
phone survey research of the general
public and an exclusive group of
policymakers.

One finding six weeks after the
scandal broke is that just under half
of the general public surveyed at
that time were aware of the gener-
al situation. They identified it as a
problem for VW, but not something
they interpreted as inherent with
diesel technology.

Policymakers surveyed were
another story, with far higher rec-
ognition of the situation and much
more nuanced views about how it
influenced their perception of diesel
technology in general.

It's fair to say that the broader

Savings

implications of this scandal on the
use, regulation and acceptance and
perceptions of diesel technology will
be evolving for some time. Vigilance
and high visibility communications
efforts are needed to ensure a clear
understanding about the new gener-
ation of clean diesel technology and
its role as a solution to meet future
climate, energy and clean air goals.
Beyond the perception and emis-
sions conformance issues, there is
some silver lining. Beyond the $10
billion for VW vehicle buyback/lease
termination and $2 billion set aside
for electric vehicles and infrastruc-
ture, the Environmental Mitigation
Trust (a.k.a. the NOx mitigation fund)
if finalized will pump $2.7 billion into
the market for buying new vehicles
and equipment. Eligible equipment
includes school and transit bus-
es, commercial trucks and some
off-road engines including freight
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www.dieselforum.org/California

switchers, workboats and ocean-
going vessels, and some airport
ground equipment.

Though not yet finalized at the
time of publication, the initial al-
location scheme has government
fleets with higher allocation funding
opportunities (100%) than private
fleets (50%). All-electric technologies
receive higher allocations than diesel
and alternatives, including natural
gas. For example, private fleets with
1992-2006 MY Class 8 trucks could
receive 25-40% funding for new/
repower with diesel or alternate fuel,
or 75% for new/repower all-electric.
School Bus operators (2006 and
older) could receive 25-40% funding
for new or alternative fuel or 75%
for new/repower all-electric. Similar
percentages for freight switchers,
ferries, tugs and Class 4-7 local
freight trucks. In each of these exam-
ples, government fleets could have

SHNOLOGY FORUM

DIESEL TE(



100% of the cost of the new vehicle
paid by the trust.

Every state will appoint a lead
agency to ensure that state’s trust
administration process and claim
awards and verification meets the re-
quirements of the overall settlement.
Six states receive 39% of all funds
with California ($381 million) leading
the pack at over 14%, with Texas
($191 million), Florida ($153 million)
and New York ($117 million). Thirty
states get less than $30 million each.
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ers buy new engines and equipment,
especially in today’s slow-growth/no-
growth economy, will be welcomed.

Nearer to zero emissions

Not just new GHG and CO, stan-
dards, but criteria emissions reg-
ulatory initiatives are also alive

and well in 2016. The EU has just
effectively adopted a new Stage V
emissions standard for non-road
mobile machinery (NRMM) engines,
phased in beginning in 2019. Stage

Slow purchasing of new
technology factors heavily into
whether or not states, regions
and even countries achieve

their clean air, climate and
energy goals in the expected
time frames.

The federal district court over-
seeing the settlement is expected
to issue a final order sometime in
October 2016, with the general ex-
pectation that the trust would payout
nearly all claims within the first 3
years after being finalized.

The process will be competitive,
with many interests lining up to cash
in at every state’s door. Strangely,
some of the eligible technologies
(e.g. all-electric Class 8 trucks)
included aren’t even commercial-
ly available, yet the trust would
pay almost all of the cost of this
not-yet-existent vehicle. That and
paying lesser amounts to technol-
ogies that are available today and
proven to deliver reductions in NOx
emissions raises questions about
whether NOx mitigation is truly the
main objective. Whether or not the
Department of Justice and the court
alter the proposed settlement based
on the many comments received will
be important to watch. Any way you
look at it, $2.7 billion to help custom-

V standards include new provisions
for in-service emissions monitoring
as well as retrofitting of existing
non-road engines. Other changes
impact some marine engines. Stage
V’s big news is the inclusion of new
particle number standard limits (1 x
10"?)/kWh. It also brings in previously
excluded smaller engines from 0-56
kW (0-75.1 hp) for the first time.

This new number standard appears
effectively to be the means to require
particulate traps on all new future
machines and equipment. It also
upsets the harmonization between
EU Stage IV and U.S. Tier 4 Final,
raising speculation about the next
move on particulate regulations in
the U.S. About half of the heavy-duty
non-road engines and equipment
currently achieve Tier 4 Final emis-
sions compliance without the use of
particulate traps.

Just 6 years after the final 2010
milestone for heavy-duty on-high-
way standards for NOx, another
chapter is beginning; one that will
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seek to ratchet down NOx emissions
even nearer to zero than the current
0.20 g/BHP-hr standard. The EPA,
with heavy influence from the Cali-
fornia Air Resources Board (CARB),
which established an “optional”
low-NOx standard 2 years ago of
50-75% lower than the existing
standard, now starts the process of
exploring changes to the standard in
the future.

A fundamental question here is
whether there is a need for a lower
NOx standard. New industry analysis
presented at an August 2016 CARB
workshop shows that the last several
Air Quality Management Plans have
consistently underestimated the ob-
served rate of ozone reductions over
time by a factor of two. This over-
states future years’ ozone levels and
in turn the need for NOx reductions
strategies. With standards so close
to zero, the costs for achieving such
a standard by any technology will be
hugely expensive.

This comes on top of the ink-still-
drying EPA Phase 2 requirements
for efficiency and GHG, which were
lauded in an editorial by The New
York Times: “With most of President
Obama’s efforts to combat climate
change tied up in litigation, it is
heartening, if not downright aston-
ishing, to see an industry targeted by
an aggressive rule to reduce green-
house gases welcoming that rule.”

Out with the old, in with the new
Achieving the societal benefits from
new emissions or efficiency stan-
dards is premised on the idea that
the new technologies are acquired
and put into service. Tenuous
economic conditions of the last few
years have slowed the acquisition of
new technology across the board.
Class 8 heavy-duty truck sales
in August were the weakest in that
month in 5 years, and freight activity
is weak and uncertain heading into
2017. Off-road and construction
equipment acquisitions have been
in the negative territory for some
time, driven by slower housing and
commercial building starts. Low



commodity prices for corn and
soybeans have put the brakes on a
farmer’s ability to invest at a steady
clip in new Tier 4 Final compliant
farm equipment.

Slow purchasing of new technol-
ogy factors heavily into whether or
not states, regions and even coun-
tries achieve their clean air, climate
and energy goals in the expected
time frames.

The DTF, working with IHS Insight,
has acquired and analyzed state
commercial vehicle registration data
to understand the level of penetra-
tion of two generations of new tech-
nology clean diesel engines (2007
model year and newer, and 2010 and
newer) to then estimate clean air and
fuel saving benefits.

Nationwide, acquisition of new
commercial trucks (Class 3-8) is
ticking upward. From 2014-2015 the
percentage of trucks on the road that

are 2007 and newer (i.e. with particu-
late filters) bumped up from 37-42%.
For registrations of 2010 and newer
technology, the national average is
about 26% with Indiana leading all
states at 46%.

A key finding is that California
ranks 48" in the country with only
18% of the registered vehicles being
the newest generation clean diesel.
Whether the result of the business
climate, regulatory environment or
simply strategic business decisions,
California now has one of the oldest
commercial truck fleets on the road;
an unlikely and unwelcome label for
the state recognized as the most
progressive for energy, climate and
clean air policy. If more of Califor-
nia’s trucks were of the newer gen-
eration, the benefits achieved could
be far greater.

Technology for heavy-duty on- and
off-road engines has come a very

long way. The pivot from clean air
to efficiency is underway, but it’s
increasingly clear that meeting the
clean air challenges will drive equip-
ment and engine design for a while.
All the while, investments in the
current generation of technology are
edging along. With current engine
emissions standards already near
zero, there is a great deal to con-
sider, not the least of which is how
slowed acquisition of today’s new
technology makes the legacy fleet
role in achieving future clean air
and climate goals more important.
Getting more new technology on the
road, the jobsite and in the fields is
the fastest way to cleaner air and
lower GHG emissions, not to men-
tion more productivity, lower mainte-
nance costs and greater fuel savings
for customers —benefits everyone
would value now, rather than 15
years from now. |

SUPPLY CHAIN
LEARNING CENTER

A DIVISION OF THE AC LEARNING HUB

REQUEST A COURSE CATALOG TODAY!

Learn how affordable, on-site supply chain training through the Supply Chain Learning Center
can help your business be more profitable and competitive. Course categories include:

Contract Management

Legal Issues in Supply Chain Management

Negotiation Skills
Market Intelligence

Procurement & Supply Chain Management

Supplier Relationship Management
And more!

All courses can be customized to meet your specific
needs. For more information or a course catalog,
visit SupplyChainLearningCenter.com.

v & «I’

ON-SITE SUPPLY CHAIN TRAINING

For a quote to bring affordable,
customizable on-site training
to you, contact:

Jolene Gulley
Phone: 480413.0354
joulley@ACBusinessMedia.com

Brought to you by:

Yy (N

ACBUSINESS MEDIA

SupplyChainLearningCenter.com
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INTEGER EMISSIONS SUMNIHT.AND
DEF FORUM USA _ @\ 5
Hilton Chicago " 4\ 2
October 25-27, 2016 .| 'Chicago, IL
www.integer-research.comyconferences/
ies-usa-2016

GLOBAL TIRE EXPO

Las Vegas Convention Center
Nov. 1-4, 2016 | Las Vegas, NV
www.tireindustry.org/global-tire-expo

EIMA INTERNATIONAL
Bologna Trade Fair Center

Nov. 9-13, 2016 | Bologna, ltaly
www.eima.it/en

SAE AUGMENTED AND VIRTUAL
REALITY TECHNOLOGIES
SYMPOSIUM

Hilton Philadelphia City Avenue
Nov. 14-16, 2016 | Philadelphia, PA
Www.sae.org/events/arvr

ELECTRIC VEHICLES: EVERYTHING
IS CHANGING

Santa Clara Convention Center
Nov. 16-17, 2016 | Santa Clara, CA
www.idtechex.com/electric-vehicles-usa/
show

BAUMA CHINA

Shanghai New International Expo
Center

Nov. 22-25, 2016 | Shanghai,
China

www.bauma-china.com/en

INTERNATIONAL LNG CONGRESS
Radisson BLU Hotel

Nov. 28-29, 2016 | Hamburg,
Germany

Ingcongress.com

BUSWORLD LATIN AMERICA

Plaza Mayor Medellin
Convenciones Y Exposiciones
Dec. 5-7, 2016 | Medellin,
Colombia

www.busworld.org

BAUMA CONEXPO INDIA

HUDA Ground

Dec. 12-15,2016 | Gurgaon/Delhi,
India

www.bcindia.com

NATIONAL BIODIESEL
CONFERENCE & EXPO
San Diego Convention Center.

Jan. 16-19, 2017 | San'Di
www.biodieselconference.0re,

WORLD OF CONCRETE
Las Vegas Convention Center

Jan. 16-20, 2017 | Las Vegas, NV
www.worldofconcrete.com

INTERNATIONAL ARMOURED
VEHICLES

Twickenham Stadium

Jan. 23-26, 2017 | London, United
Kingdom
www.internationalarmouredvehicles.com

CA

HIGH PERFORMANCE THERMAL
INSULATION FOR HIGH PERFORMANCE
OFF HIGHWAY VEHICLES

SHEET METAL, FOIL ENCAPSULATED, INTEGRAL - WE'VE GOT THE SOLUTION

DURABLE, RELIABLE, DEPENDABLE

Thermal StructuresInc...

INSULATION EXPERTS

951-736-9911 | www.thermalstructures.com | sales@thermalstructures.com E
2362 Railroad St. Corona, CA 92880 | 2800 Airwest Blvd. Plainfield. IN 46168 (Mid-West Division)

oemoffhighway.com/10056178

1T

Metal Tubular Assembly
Design an

Metal Bellows

e Exhaust systems
o Air gap manifolds
e Charge air duct resonators
e Tubular manifolds
e Turbocharger oil drains

P & 7495 East M-36
1 1 N P  Hambug,Mas139usA
4 Tel: (810) 231-1300

= METAL-INC

AHyspan Company

Fabrication

y

o o
T

Flexible Metal s.r.0.
Oderska 935/7a
Praha 9 —Cakovice, 196 00
Czech Republic

2467 Mountain Industrial

Tucker, GA 30084 USA
Tel: (770) 493-1100

www.flexiblemetal.com
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SAE HYBRID & ELECTRIC VEHICLE

TECHNOLOGIES SYMPOSIUM
Doubletree Hotel San Diego
Mission Valley

Feb. 7-9, 2017 | San Diego, CA
www.sae.org/events/hybridev

NFPA ANNUAL CONFERENCE
The Ritz Carlton Kapalua
February 8-10, 2017 | Maui, HI
nfpaevents.com

AGRICULTURAL EQUIPMENT
TECHNOLOGY CONFERENCE
Seelbach Hilton

Feb. 13-15, 2017 | Louisville, KY
www.asabe.org/meetings-events

SME ANNUAL CONFERENCE & EXPO
Colorado Convention Center

Feb. 19-22, 2017 | Denver, CO
www.smeannualconference.com

SIMA 2017

Paris Nord Villepinte
Exhibition Center

Feb. 26-Mar. 2, 2017 | Paris,
France

en.simaonline.com

COMMODITY CLASSIC, AN AG
CONNECT COLLABORATION
TBD

March 2-4, 2017 | San Antonio, TX
www.commodityclassic.com

CONEXPO-CON/AGG
Las Vegas Convention Center

March 7-11, 2017 | Las\/q as, NV
WWW.CONexpoconagg. com . S >

IFPE 2017

Las Vegas Convention Center
March 7-11, 2017 | Las Vegas, NV
nfpahub.com/events/trade-shows/ifpe

GREEN TRUCK SUMMIT

Indiana Convention Center

Mar. 14-15, 2017 | Indianapolis, IN
www.ntea.com/greentrucksummit

THE WORK TRUCK SHOWP:
Indiana Convention Center o\

Mar. 15-17, 2017 | Indlanapohs IN
www.ntea. com/worktruckshow

NGV GLOBAL 2017
Ahoy Rotterdam

March 21-23, 2017 | Rotterdam,
Netherlands

ngv2016.com
THE BATTERY SHOW EUROPE

Messe Sindelfingen

April 4-6, 2017 | Stuttgart,
Germany
www.thebatteryshow.eu

ELECTRIC & HYBRID VEHICLE
TECHNOLOGY EXPO EUROPE
Messe Sindelfingen

April 4-6, 2017 | Stuttgart,
Germany

www.evtechexpo.eu

HANNOVER MESSE

Hannover Exhibition Grounds
April 24-28, 2017 | Hannover,
Germany
www.hannovermesse.de/en

IMPI{BVE

YOUR

AIR FLOW
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CUSTOM SIZES HIGH PRESSURE
AVAILABLE AIR FLOW
Fans designed to be ! / @
rugged for mobile
applications COUNTER CLOCKWISE  VARIETY OF
OR CLOCKWISE MOBILE
Compact durable ROTATION APPLICATIONS
cast aluminum, ...
noncorrosive & PALN

lightweight housing

Available in hydraulic,
belt & direct drive
configurations

HIGH-PRESSURE

CRARY FANS

oemoffhighway.com/12158627

IN HOUSE ENGINEERING FROM
OEM CONCEPT TO FINISHED PRODUCT

/

FOR MORE INFORMATION

800.247.7335

CRARYOEMFANS.COM

COMMITTEDTO OUR CUSTOMERS

[nnovative solutions for agricultural equipment

o ‘u W

comer industries
VISITUS AT:
HALL20 - BOOTH B13

www.comerindustries.com

THEPERFECT BLEND

Leading with vision,
inspiration and integrity

THE COMER INDUSTRIES PERFECT BLEND
IS CREATED FROM THE INTEGRATION

OF OUR EXPERIENCES AND SKILLS TO
ACHIEVE SUSTAINABLE AND LONG-TERM
RESULTS FOR OUR STAKEHOLDERS

oemoffhighway.com/10055220

OEM Off-Highway | OCTOBER 2016




Statement of Ownership, Management, and Circulation

(Requester Publications Only)

1. Publication Title 2. Publication Number
OEM Off-Highway 752-770

3. Filing Date

1,2016

4.Issue Frequency
Jan/Feb, Mar, Apr, May/Jun, Jul/Aug, 8
Sep, Oct, Nov/Dec

5. Number of Issues Published Annually

6. Annual Subscription Price
Free to Qualified
Subscribers

7. Complete Mailing Address of Known Office of Publication (Street, City, County, State, and Zip+4)
AC Business Media, Inc

201 N. Main Street

Fort Atkinson, W1 53538

Contact Person
Wendy Chady

[Telephone
(920) 542-1225

8. Complete Mailing Address of Headquarters or General Business Office of Publisher
AC Business Media, Inc., 201 N. Main Street, Fort Atkinson, W1 53538

9. Full Names and Complete Mailing Addresses of Publisher, Editor, and Managing Editor

Publisher (Name and Complete Mailing Address)
Sean Dunphy, Group Publisher

201 N. Main Street

Fort Atkinson, Wi 53538

Editor (Name and Complete Mailing Address)

Michelle EauClaire-Kopier, iate Publisher/Editor
201 N. Main Street

Fort Atkinson, Wi 53538

Managing Editor (Name and Complete Mailing Address)
Sara Jensen, Associate Publisher

201 N. Main Street

Fort Atkinson, Wi 53538

10. Owner (Do not leave blank. If the publication is owned by a corporation, give the name and address of the corporation immediately followed by the

names and addresses of all stockholders owning or holding 1 percent or more of the total amount of stock . If not owned by a corporation, give the

names and addresses of the individual owners. If owned by a partnership or other unincorporated firm, give its name and address as well as those of

each individual owner. If the publication is published by a nonprofit organization, give its name and address.)

Full Name Complete Mailing Address
AC i Media, Carl Wistreich, President & CEO 201 N. Main Street, Fort Atkinson WI 53538
AC i Media, Anil Narang, Chairman 201 N. Main Street, Fort Atkinson W1 53538

11. Known Bondholders, Mortgagees, and Other Security Holders Owning or Holding 1 Percent
or more of Total Amount of Bonds, Mortgages or Other Securities. If none, check here. [ None

Full Name Complete Mailing Address

12. Tax Status (For completion by nonprofit organizations authorized to mail at nonprofit rates). (Check One)

The purpose, function, and nonprofit status of this organization and the exempt status for federal income

tax purposes: [ Has Not Changed During Preceding 12 Months
O Has Changed During Preceding 12 Months

13. Publication Title

14. Issue Date for Circulation Data Below

OEM Off-Highway September 2016
15. Extent and Nature of Circulation Average No. Copies No. Copies of Single
Each Issue During Issue Published
Preceding 12 Months |  Nearest to Filing Date
a. Total Number of Copies (net press run) 18398 17880
Outside County Paid/Requested Mail Subscriptions stated on 14872 15395
(1) |PS Form 3541. (include direct written request from recipient, telemarketing and
b. Legitimate Internet requests from recipient, paid subscriptions including nominal rate subscriptions,
Paid and/or employer requests, advertiser's proof copies, and exchange copies.)
Requested (2) [In-County Paid/Requested Mail Subscriptions stated on PS 0 ]
Distribution Form 3451, (INnclude direct witten request from recipient, telemarketing and internet
(By Mail requests from recipient, including nominal
and Outside lemployer requests, advertiser's proof copies, and exchange copies.)
the Mail) (3) [Sales Through Dealers & Carriers, Street Vendors, Counter 21 68
Sales, and Other Paid or Requested distribution Outside USPS.
(4) |Requested Copies Distributed by Other Mail Classes 0 0
[Through the USPS. (e.g. first-Class Mail)
c. Total Paid and/or Requested Circulation 14893 15463
[Sum of 15b(1), (2), (3), (4)]
(1) [outside County Nonrequested Copies stated on PS form 3541.
(include sample copies, requests over 3 years old, requests induced by a premium, 2478 1962
d. Nonrequested bulk sales and requests including association requests, names obtained from
Distribution business directories, lists, and other sources)
(By Mail (2) [In-County Nonrequested Copies stated on PS form 3541
and Outside (include sample copies, requests over 3 years old, requests induced by a premium, 0 0
the Mail) bulk sales and requests including association requests, names obtained from
business directories, lists, and other sources)
(3) [Nonrequested Copies Distributed Through the USPS by
Other Classes of Mail.(e.q. First-Class Mail, nonrequestor copies mailed in 0 0
excess of 10% Linit mailed at Standard Mail or Package Services Rates)
(4) [Nonrequested Copies Distributed Outside the Mail 859 331
(include pickup stands, trade shows, showrooms, and other sources)
e. Total Nonrequested Distribution (Sum of 15d (1), (2), and (3)) 3337 2293
f. Total Distribution (Sum of 15c and e) 18230 17756
g. Copies Not Distributed 168 124
h. Total (Sum of 15f and g) 18398 17880
i. Percent Paid and/or Requested Circulation 81.7% 87.1%
(15¢ / 15f x 100)
Average No. Copies No. Copies of Single
16. Electronic Copy Circulation Each Issue During Issue Published
Preceding 12 Months |  Nearest to Filing Date
a. Requested Electronic and Paid Electronic Copies 2,899 3,470
b. Total Requested and Paid Print Copies (Line 15C) + Requested/Paid Electronic Copies (Line 16a) 17,792 18,933
c. Total Copy Distribution (Line 15F) + Requested/Paid Electronic Copies (Line 16a) 21,129 21,226
d. Percent Paid and/or Requested Circulation (Both Print & Electronic Copies) (16b divided by 16¢ X 100) 79.7% 82.0%
[ | certify that 50% of all my distri copies & print) are requests or paid copies
17. Publication of Statement of Ownership for a Requester Publication is required and will be printed
in the October issue of this publication.
18. Signature and Title of Editor, Publisher, Business Manager, or Owner Date
09/01/2016

Carl Wistreich, President & CEO

| certify that all information furnished on this form is true and complete. | understand that anyone who furnishes false or misleading information on this form or who omits
material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) and/or civil sanctions (including civil penalties),

PS Form 3526 -R Facsimile, July 2014

Advertiser ....................Page #

Almo Manifold & Tool Company..........65
AxleTech International ... 43

Caterpillar Industrial
Power Systems Division...........ccccoeeveeee2, 9

Chermack Machine Incorporated........ 31

Comer Industries 63

Crary Industries 63
ENM Company 65

Espar Heater Systems

Flaretite Inc. 65

Flexible Metal Inc 62

HED, Inc 15
|FPE 53

John Deere Electronic Solutions..........23

Kawasaki Precision
Machinery (U.S.A.), INC. cooevvvvvvrerrrnnnrecennns 3

Master Bond Inc 65
MICO 68

Minnesota Rubber & Plastics,
Quadion LLC 45

Morris Coupling-Grand Bending ........... 7
Motor Components, LLC.................49, 52

Murphy by Enovation Controls.......18-19

Orlaco 44

Perkins Engines Co. Ltd..........ccccooeo.... 12-13

Piher Sensors & Controls SA.. 27

Polygon Company .....coceeeereennn 41
Scania USA 39

Schroeder Industries

SPAL USA 33

Super Bright LEDs 42

Thermal Structures

Thermamax 17

WIKA Instrument Corp. ...eernnnnn 28-29

Wipro Enterprises. 34-35




. READ the
~ DIGITAL
EDITION

DffHighway A\
A Matter of ", o~

Bl

\
'\"i-
\
B
=)

\

#  Available onthe |

App Store

www.enmco.com

Go to www.enmco.com/L3L4promo and enter
the promotional code L3L4promo for a
50% discount off the $40.00 list price.
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COUNTER

CusToM QUATRO BLOCKS

Incorporating 1S0 7368 (DIN 24342) Slip-in Valves

From 16mm to 80mm 6,000 psi

+ 13 different spool configurations in one block
« Longer life over conventional spool valves

« Incredible control options

« Built-in regen function

« Soft shift capabilities

=7t POBox112 Ph: 989.984.0800
={l[ 777 Aulerich Road Toll Free: 1.877.ALMO.NOW
East Tawas, M1 48730  Fax: 989.984.0830

Self Powered
LCD Counter/Timer

L3/L4 Series

MADE IN THE U.S.A

e-mail:

Ser CO|
COUNTING SYSTEM DESIGNERS TOLL FREE 888-372-0465

oemoffhighway.com/10720605

oemoffhighway.com/10055370

You Needed a Better Seal.

You Got It!

Flaretite Seals for Flared Fittings

Make-all your
flared fittings:
“Leak-Free"”

Visit our
Website
for free
Samples
and
Literature!

l

Flaretite, Inc.

Tel: 810-750-4140

Available in Kirs._

ABRASION RESISTANT
Silicon Carbide Filled Epoxy

Adhesive Supreme 45HTQ-4

= Robust chemical resistance

= Serviceable from -100°F to +450°F
= Very high compressive strength

= Exceptionally long pot life

&»MASTERBOND’
&ADHESIVES | SEALANTS | COATINGS

Hackensack, NJ 07601 USA e +1.201.343.8983 e main@masterbond.com

YEAR
ANNIVERSARY

www.flaretite.com

oemoffhighway.com/10055426

www.masterbond.com

oemoffhighway.com/10055759
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The RAISED D

A revolutionary sprocket design alleviates
environmental and functional impacts on

the track system.

by Thomas Berry, Archivist, Historical Construction Assn.

he tracks on a crawler trac-
tor are the machine’s means
of propulsion and travel,
and as such they and all re-
lated components take a thrashing.
To oversimplify, they bear the weight
of the machine and absorb shocks,
and they carry the tractor through
all manner of abrasive and abu-
sive materials. Moreover, the drive
sprocket—a large gear on each side
of the powertrain whose teeth pro-
pel the track—also bears the torque
and strain of power from the engine
applied to the weight and resistance
tracks while being exposed to the
sand, rock, grit and mud over which
the tractor is passing.

In 1969, Caterpillar set about de-
veloping a revolutionary solution to
the problem, a crawler tractor with
an elevated drive sprocket. The first
prototype was built in 1973, and in
1978 the first production tractor with
this design, the massive D10, was
introduced. The logic of the design
was simple. Raising the sprockets
several feet off of the ground got
them away from the rocks, sand and
so forth that could damage them,
and isolated them from the shocks
of passing over obstructions. It
removed all machine weight from
the sprockets, so they bore only the
torque from the powertrain and from
driving the track. The sprockets also
no longer bore the strain of roller
frame alignment shock loads. Com-

bined with other
design features,
resistance was
minimized, allow-
ing more flywheel
power to reach
the ground; one
of these features
was a suspended
bogey undercar-
riage system that
would not have been possible with
conventional sprockets.

As with so many other revolution-
ary ideas, one may wonder: Why
didn’t someone think of this earlier?
It turns out that someone had.

The elevated drive sprocket, while
revolutionary in modern machinery,
dates back—as do so many other
design concepts—to the early days
of construction mechanization.

Leader Engine Company of De-
troit, MI, was a producer of wheel
tractors. Dayton-Dick Company
(later Dayton-Doud Company) of
Quincy, IL, purchased Leader in
1915 and, two years later, intro-
duced the Leader Model D 25-40
crawler tractor. This was a half-
track arrangement, with a wheeled
steering axle out front, and was
the first use of an elevated drive
sprocket. Unlike the D10, it was
not large at all, weighing 6,500
Ibs., and it was powered by a 6x7
Doman gas engine. A somewhat
heavier full-crawler model, the GU,

RIVE Sp

Narrow-gauge (left) and high-clearance (right) Cletrac Fs
displayed by Historical Construction Equipment Assn. Board
Chairman Larry Kotkowski at the HCEA’s 2011 International
Convention and Old Equipment Exposition near Penfield, IL.

followed in 1921; it too had a raised
drive sprocket, and was powered
by a Climax gas engine. Unfortu-
nately, only very poor images of
these pioneering machines are
available, and the machines them-
selves may be extinct.

In 1920, Cleveland Tractor
Company also introduced a
raised-sprocket tractor, the Model
F, under its famous Cletrac brand. It
was even smaller than the Day-
ton-Dick machines, weighing just
under a ton and having a 9 hp
engine. The Model F also fea-
tured another Cletrac innovation,
differential steering. It was steered
by a horizontal steering wheel that
turned a steering differential which
applied resistance to one or the
other sprocket. The F was offered
in standard, narrow-gauge and
high-clearance models, and was
discontinued in 1922. Fortunate-
ly, examples of the Model F exist
today, and so these machines are
well documented. |

The Historical Construction Equipment Assn. (HCEA) is a 501(c)3 non-profit organization dedicated to preserving the history of the construction, dredging
and surface mining equipment industries. With over 4,000 members in 25 countries, its activities include publication of a quarterly educational magazine,
Equipment Echoes; operation of National Construction Equipment Museum and archives in Bowling Green, OH; and hosting an annual working exhibition
of restored construction equipment. The 2016 show is September 16-18 at the museum. Individual memberships are $35.00 within the USA and Canada,
and $45.00 U.S. elsewhere. HCEA seeks to develop relationships in the equipment manufacturing industry, and offers a college scholarship for engineering

and construction management students. Information is available at
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www.hcea.net, by calling 419-352-5616 or e-mailing info@hcea.net.
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Hy-Trax AMFS

= Provides remote visibility via cellular network to the fluid = Complete tracking of hydraulic fluid conditions by
condition of critical systems equipment name

= Fluid particle counts, temperature and water saturation = Provides automatic record-keeping, trending and analysis
(optional) are displayed on a customizable dashboard, of fluid cleanliness levels
which can be accessed via the Internet = Automatically shuts down when the selected ISO

= Pump speed automatically adjusts flow to viscosity cleanliness level is reached

= Also available in non-telematics version = Ideal for managing multiple equipment assets

= Patent pending technology = Real-time data displays cleanliness and water saturation

Schroeder

INDUSTRIES oemoffhighway.com/10056059

Advanced Fluid Conditioning Solutions
PN =VNIVNNNNNAASNERWNGRE 580 West Park Road | Leetsdale, PA 15056 | p. 1.800.722.4810 | f. 724.318.1200 www.schroederindustries.com
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WWW.MICO.COM | 1911 LEE BOULEVARD | NORTH MANKATO, MN | +1 507 625 6426
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