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As a world leader in driveline technology, Dana offers a comprehensive line of effi cient, high-quality 

solutions for today’s demanding machine applications.  Our state-of-the-art technologies and ongoing 

commitment to increased fuel economy and performance ensure that each of our customers around 

the globe benefi t from the most reliable, durable, and serviceable driveline components and systems 
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Vanguard delivers more Man-hours Per Gallon. By combining closed-loop EFI with the optimum displacement 
for zero-turn mowing, our 810cc engines can achieve a fuel reduction of up to 25%* versus a carbureted 
equivalent. That means your customers can do more with every tank of gas. When you consider how many 
man-hours they can log in a season, the savings could be in the thousands. And that’s some serious coin. 
Learn more at Vanguardengines.com/EFI.

*  Fuel savings may vary based on cutting conditions and other factors.

*
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KUBOTA SPARK IGNITED ENGINES
Kubota’s industrial spark ignited engine line up offers four engine 

models: WG752 (0.7L), WG972 (0.9L), WG1605 (1.6L) and WG2503 (2.5L). 
The fuel options for these models are: gasoline, LPG, dual fuel and 

natural gas (available with select models). The spark ignited engines 
are based on the industrial diesel engine platform making them 

compatible, reliable and durable just like their diesel counterparts.

USA: KUBOTA Engine America Corporation | CANADA: KUBOTA Canada Ltd    www.kubotaengine.com

WG752 and WG972: EPA Phase 3, CARB Phase 3 Certified
WG1605 and WG2503: EPA Phase 2, CARB Phase 3 Certified

POWERFUL | CLEAN | RELIABLE
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BITE THE DUST.

For more information, please contact us at: 
1-800-22-FILTER or cumminsfiltration.com

When the dust settles, you’ll 
be glad you have NanoForce 
protecting your engine.

oemoffhighway.com/10071588
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EDI T OR’S NO T EB OOK

Throughout the process of 
compiling the State of the Industry 

interview responses this 
year, it became quite 
clear that I was a little 
ahead of myself with 
the questions, and I 
think I know why. Much 
like other industries 
outside of heavy-duty 
equipment manufac-
turing, the economic 
downturn created a 

near-sighted effect on many compa-
nies. You couldn’t look too far down 
the road because there was too 
much to worry about in the short-
term. So, when I asked our partici-
pants about what was yet to come in 
2015 and beyond, the “beyond” was 
hard to come by in any concreteness.

You can still hear that tone of cau-
tious optimism in people’s respons-
es, and I suppose I was a bit naive or 
hopeful that the veil of cautiousness 
would have been lifted. But, as I 
noticed, it’s just too soon.

Even looking beyond Tier 4 
Final—which launched at the 
beginning of the year—is too soon, 
as many OEMs are waiting until pur-
chasers are ready to buy expensive 
new equipment. The rental market 
looks promising for that very reason.

The BRIC economies (Brazil, Russia, 
India and China) are still viewed as 
the strongest emerging economies 
to invest in for global expansion, and 
while a few mentioned concern over 
Russia’s current socio-politicial situ-
ation, none seemed too threatened 
by the ordeal in regards to business 
development potential. Mexico is 
starting to make a strong name for 
itself as a North American alternative 
to China for affordable labor costs 
and production capabilities.

Frank Manfredi, our market 
forecaster, summarizes the off-
road industries of construction 
and mining on page 16 and delves 
deeper into the agricultural indus-
try online at www.oemoffhighway.
com/12007563. 

Two perspectives are presented 
on the global emissions reduction 
industry: The first from the Diesel 
Technology Forum on the evolution 
of emissions tracking systems and 
people’s involvement in cleaner air 
on page 24. The second is from Inte-
ger Research, a UK-based provider 
of research, data and analysis with a 
look at Stage 5 emissions regulations 
coming from Europe on page 30.

CNG fuel and its storage is inves-
tigated by REL Inc. on page 36, and 
finally, the reemerged industry of 3D 
printing is explored for manufactur-
ing opportunities on page 42.

Don’t forget to check out the full 
interviews from all of our State of the 
Industry participants online at www.
oemoffhighway.com or in our digital 
edition (subscribe for free at www.
oemoffhighway.com/subscribe).|

A little too soon
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•• Mining engine trends
•• Track and tire development
•• Smart braking systems
•• Engineering and research 
centers
•• Top Ten New Products of 2014!
•• New Column: The Big Picture
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The Real Beauty Of Our New Water-Cooled Engine,

Its Amazing Lightness.

HATZ DIESEL OF AMERICA 262.544.0254
sales@hatzusa.com
www.hatzusa.com 

W229 N1645 Westwood Dr,
Waukesha, WI 53186

Our New H50 is 200 lbs. Lighter Than Others.
At just 381 pounds (173kg), the new 74 hp H50 is so light and compact, it sits on 

top of its class in the water-cooled world. But it’s no lightweight when it comes 

to power. This 4-cylinder, turbocharged 2-liter engine is the fi rst industrial diesel 

to have a Bosch Off-Highway common rail fuel injection system for unbelievable 

power and fuel effi ciency. And it falls signifi cantly below the emissions 

limits without the use of a particulate fi lter. So don’t let your equipment be 

waterlogged with a heavy hunk when things can go swimmingly with the

all-new water-cooled H50.

PO Box 803, 1233 Janesville Ave., Fort Atkinson, WI 53538-0803  
(800) 547-7377  •  www.ACBusinessMedia.com 

www.OEMOffHighway.com

oemoffhighway.com/10055515
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Healthy,  
steady 
growth 
ahead
The long slow climb back 
from the “great recession” 
continues. This, in itself, is not 
news. After all, we are now five 
years into the current expan-
sion. More newsworthy is that 
after all this time some of the 
major imbalances are getting 
close to being worked out. This 
is setting the stage for health-
ier and more typical growth 
over the next several years.

The big news from Europe is 
the ECB’s new stimulus effort. 
In addition to cutting short-
term interest rates to zero, the 
ECB announced its first ever 
effort at “quantitative easing.” 
This is a major new initiative 
in the battle against economic 
stagnation in Europe. 

QUESTIONS? 
Contact Steven Crane,  
Senior Economist at C3 
Statistical Solutions, at  
scrane@c3stats.com.

U.S. Leading 
Indicator:

䀜䀜 �The leading indicator recorded a 
big gain during July.

䀜䀜 �The index was up 0.9 points on 
top of an upwardly revised June 
estimate.

䀜䀜 �The strong performance in recent 
months is a very encouraging 
signal regarding the remainder of 
2014.

U.S. Total 
Industrial 
Production:

䀜䀜 �Overall production rose 0.4% in 
July; this was the sixth consecutive 
monthly gain.

䀜䀜 �Manufacturing did even better; it 
rose 1.0%. 

䀜䀜 �A 10.1% spurt in automotive 
sector production drove the 
manufacturing gain. 
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Housing Starts: 
䀜䀜 �Single-family housing 
construction bounced back 
during July housing construction.

䀜䀜 �An 8.3% spurt more than offset 
the losses experienced during 
May and June.

䀜䀜 �Starts are up 12.5% since January, 
but remain a bit below the year-
end 2013 level.
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Go to 

oemoffhighway.com  

to sign up for  

our monthly  

ECONOMIC  

NEWSLETTER!

Private 
Nonresidential  
New Construction:

䀜䀜 �The latest report on nonresidential 
construction was quite positive.

䀜䀜 �July construction was up 2.1% 
over a June estimate that was 
substantially upwardly revised. 

䀜䀜 �Manufacturing and Power each saw 
major gains; many of the other sub-
sectors lost ground. 
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Farm Machinery 
& Equipment 
Shipments:

䀜䀜 �Real shipments fell again in July.
䀜䀜 �July’s 4.5% decline was at least 
smaller than the revised 7.1% 
decline in June.

䀜䀜 �Shipment volume has not been this 
low since 2001.

Construction 
Machinery,  
New Orders: 

䀜䀜 �The softness in orders that 
emerged during the second 
quarter extended into the early 
third quarter.

䀜䀜 �Real orders were down 9.3% 
in July; this was the second 
consecutive monthly decline. 

䀜䀜 �There have been three declines 
over the course of the four months 
since March.
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Mining, Oil & Gas 
Field Machinery 
New Orders:

䀜䀜 �Orders jumped 8.6% during July.
䀜䀜 �This was the best monthly 
performance since the beginning 
of the year.

䀜䀜 �Order volume remains below the 
norm for recent years.
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Heavy-Duty  
Truck 
Shipments:

䀜䀜 �The recent boom in trucking 
shipments continued into July.

䀜䀜 �The 3.3% advance pushed real 
shipments to their highest level 
since 2007.

䀜䀜 �Volume is up a bit over 22% so far 
in 2014.
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Defense 
Industry,  
New Orders: 

䀜䀜 �Defense industry market conditions 
have been far from ideal.

䀜䀜 �Both the general trend in 
volume and order volatility have 
represented challenges. 

䀜䀜 �A nearly 18% decline in orders 
during July illustrated both of these 
issues. -15
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Total 
Public New 
Construction:

䀜䀜 �The latest report on public 
construction was also very 
encouraging.

䀜䀜 �June’s decline was trimmed by 
the revision process, and July 
posted a 3.0% gain.

䀜䀜 �A nearly 7% rebound in highway 
and street construction was a 
major contributing factor. 
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Euro Area Leading 
Indicator:

䀜䀜 �Some additional softening occurred 
during July.  

䀜䀜 �The leading index declined slightly.
䀜䀜 �This indicator is down three 
consecutive months and hasn’t gained 
in four months. 

Industrial 
Production, 
Germany:

䀜䀜 �Overall production rose 1.9% in July 
and manufacturing output jumped 
2.6%.

䀜䀜 �New factory orders also soared 4.6%. 
䀜䀜 �These industrial sector results were a 
nice counterbalance to -0.2% second 
quarter GDP growth.  

䀜䀜 �There was generally good news 
from the British Industrial Sector.

䀜䀜 �Total production rose 0.5% and 
manufacturing gained 0.3%. 

䀜䀜 �Both were a bit better than 
expected and offer counterpoint 
to survey data suggesting 
industrial sector slowing.
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Instrument Cluster Navigation and 
Multi-Function 

Display

Audio ECU Operator Interface 
Switch Gear

HVAC Control

ISS Remanufacturing.  
The Sustainable Solution.

Past Model Service & End of Life Cycle Management • High Value/High 
Complexity Electromechanical Product • Remanufacturing Component 

Availability Pain Management • Reverse Engineering & Reverse Logistics 
• Proprietary Core Management System • Extensive US Warehouse & 

Distribution Network

  Operator information  
comfort, control & safety

Instrument Sales and Service, Inc.
503-802-1360 instrumentsales.com

sales@instrumentsales.com

oemoffhighway.com/12001582

Industrial 
Production,  
United Kingdom: 
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Briggs & Stratton Commercial Power is setting a new standard of engine power, 
performance and fuel e�  ciency for commercial cutters with its Vanguard 810cc 

EFI engine lineup. Scheduled to be revealed at GIE-EXPO in October, the new 
engine line combines the increased fuel e�  ciency of a closed-loop electronic 

fuel injection system with the increased capability of an 810cc 
engine.

Simply put, the Vanguard 810cc EFI engine gives landscape 
contractors an optimum level of power and fuel e�  ciency for 
commercial mowers.

“Landscape contractors expect two things out of their 
commercial mower engines: peak performance and fuel 

economy,” said Dan Roche, marketing manager for Briggs & 
Stratton Commercial Power. “� e Vanguard 810cc EFI engine 
excels at both by o� ering better fuel e�  ciency and operating at 
the 810cc displacement sweet spot that research shows is best to 
maximize productivity.”

Available in 24, 26 or 28 gross horsepower¹, the Vanguard EFI 
engines have an automotive-based closed-loop EFI system for 

up to 25 percent better fuel economy compared to the already 
e�  cient 810cc Vanguard carbureted engine.² EFI engines 

use less fuel than carbureted engines because fuel in an EFI 
system is delivered precisely where and when needed, so 
fuel � ow is less under typical conditions.

Built from the same engine platform as its 810cc carbureted 
counterpart released in the fall of 2013, the Vanguard EFI 

engines also have 810cc of displacement for higher torque 
to take on the heavy workloads common in commercial settings. � is 

meets a growing landscape industry demand for higher-displacement engines 
and higher-productivity mowers.

Additionally, the Vanguard 810cc EFI engines o� er unique diagnostic features 
to arm � eet or dealer technicians with an abundance of information to eliminate 
downtime and optimize engine performance. � ree diagnostics options  enable easy 
identi� cation of issues in the � eld, and provide technicians unmatched ability to 
test, update, save and share engine data. 

� e 810cc EFI engines will be produced at the Vanguard Certi� ed Production 
Center located in Briggs & Stratton’s Auburn, Ala., plant.³ � e engines will be hand-
assembled exclusively by certi� ed Briggs & Stratton Master Service Technicians 
using Direct Current (DC) electric hand tools for superior quality control. 

For more information, visit www.vanguardengines.com/e� .

¹    All power levels are stated gross horsepower at 3600 
RPM per SAE J1940 as rated by Briggs & Stratton. 

²  Savings will vary based on cutting conditions and 
operator usage.

³   The Vanguard 810cc engines are made in the US of US 
and global parts.

New Vanguard 810cc EFI Engine 
Line Sets New Standard of Engine 

Performance, Fuel Eff iciency
Engines to be on display at GIE+EXPO in October

performance and fuel e�  ciency for commercial cutters with its Vanguard 810cc 
EFI engine lineup. Scheduled to be revealed at GIE-EXPO in October, the new 
engine line combines the increased fuel e�  ciency of a closed-loop electronic 

fuel injection system with the increased capability of an 810cc 
engine.

Simply put, the Vanguard 810cc EFI engine gives landscape 
contractors an optimum level of power and fuel e�  ciency for 
commercial mowers.

“Landscape contractors expect two things out of their 
commercial mower engines: peak performance and fuel 

economy,” said Dan Roche, marketing manager for Briggs & 
Stratton Commercial Power. “� e Vanguard 810cc EFI engine 
excels at both by o� ering better fuel e�  ciency and operating at 
the 810cc displacement sweet spot that research shows is best to 
maximize productivity.”

Available in 24, 26 or 28 gross horsepower¹, the Vanguard EFI 
engines have an automotive-based closed-loop EFI system for 

up to 25 percent better fuel economy compared to the already 
e�  cient 810cc Vanguard carbureted engine.² EFI engines 

use less fuel than carbureted engines because fuel in an EFI 
system is delivered precisely where and when needed, so 
fuel � ow is less under typical conditions.

Built from the same engine platform as its 810cc carbureted 
counterpart released in the fall of 2013, the Vanguard EFI 

engines also have 810cc of displacement for higher torque 
to take on the heavy workloads common in commercial settings. � is 

meets a growing landscape industry demand for higher-displacement engines 
and higher-productivity mowers.

Additionally, the Vanguard 810cc EFI engines o� er unique diagnostic features 
to arm � eet or dealer technicians with an abundance of information to eliminate 

oemoffhighway.com/10056738
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At Danfoss, we have long called ourselves 
your strongest partner in mobile hydraulics. 
Now you can see it for yourself at our 
Application Development Centers.

A 3D model of the intelligent hydraulic system for 
your next mobile machine may look good on the 
computer screen. But it’s not until you see it in action 
that you know if it really works.

That’s true whether you need to crack the right trac-
tion control in the transmission, minimize noise in 
the machine cab, or keep several work functions run-
ning efficiently at the same time.

At the Danfoss global Application Development 
Centers (ADCs), we can help you remove all shadows 
of doubt – and take care of the fine-tuning that takes 
your machine to the next level of productivity with 
minimum fuel consumption and emissions.

Located in China, Denmark and the USA, our 

On the test track — where  
seeing is believing

ADCs provide OEMs with the same level of respon-
sive service all over the world. It is here you can bring 
your own machines for system development or install, 
test and validate new systems on our demonstration 
machines.

The ADCs are equipped with gradients, tracks and 
maneuvering areas for assessing hydraulic capabilities 
under the same conditions your machine will meet in 
the field. At each one, you’ll find Danfoss experts who 
specialize in solutions for the global market as well as 
specific regional needs. 

We use the ADCs to broaden our knowledge of new 
sub-systems and applications. You can use them to see 
your 3D model come alive, make the necessary ad-
justments and shorten your machine’s time to market.

To learn more about the Global Application Develop-
ment Centers, visit the Danfoss Power Solutions website: 
http://bit.ly/1nYB7UT

Danfoss Power Solutions (US) Company
2800 E. 13th Street
Ames, IA 50010, USA
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With three global Danfoss Application Development Centers, you’ve got worldwide
access to state-of-the-art equipment and facilities to test and validate your systems.

Bring your machines to market faster by partnering with the quali� ed experts 
you know. Contact your Danfoss Power Solutions representative today to learn more.

Save time, decrease cost and bring 
your machines to market faster

To see how tomorrow’s solutions are ready today, visit:

powersolutions.danfoss.com/timetomarket

3
Global Application
Development Centers
dedicated to developing
innovative solutions.

oemoffhighway.com/10056055
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Market expectations in 
2015 a mixed bag
Second quarter 2014 industry revenues down 4%, profits down 14.5%; 
however, U.S. retail sales of Caterpillar and Komatsu are encouraging for 
construction and mining.	 by Frank Manfedi of Manfredi & Associates, Inc.

Manfredi & Associates has compiled the financial 
results of many publicly traded companies associated with 
construction and mining equipment to get a gauge on 
how the market fared in the second quarter of 2014. Over-
all, revenues were down 4% and profits were down 14.5%. 

The industry was divided into three groups: manu-
facturers, distributors and rental companies. There were 
major performance differences among the three groups. 
Manufacturers reported second quarter 2014 revenues 
down 5.3% with profits down 15.6%. Distributors reported 
second quarter revenues up 6.8% but profits were down 
1.6%. Rental companies are outperforming the other 
segments with second quarter revenues up 13.8% and 
profits up 16.4%. It appears that organizations closest to 
their customers perform better than others involved in the 
industry (see Figure 1).

Companies deeply involved in agriculture such as AGCO 
and Deere reported down revenues: -9.8% and -8.9%, 
respectively. Their performance is not surprising given the 
fact that year-to-date U.S. sales of agricultural tractors 100 
hp or more are down 8.7%, four-wheel drive agricultural 
tractor sales are down 11% and combine sales are down 
15.2%. (Read more about the agricultural industry outlook 
specifically online, 12007563. Individual company results 
can be found online, 12004091.)

The mining equipment sector has been particularly hard 
hit. Joy Global reported its second quarter revenues were 
down 31.7%. The drop in mining also affected Caterpillar. It 

managed to eek out a profit gain of 4.1% despite a revenue 
decline of 3.2%, which was largely caused by a 28.5% drop 
in the revenues of its resource industries segment that 
supplies equipment to the mining industry. AB Volvo also 
reported second quarter revenues were down 8.7%. The 
Volvo revenue figure is for all of their operations, including 
trucks and engines. The company’s construction equip-
ment segment reported a second quarter 2014 revenue 
decline of 7.4% that was largely due to a 29.7% decline in 
the company’s Asia market region.

The equipment distributor segment fared somewhat 
better than the manufacturers with revenues up 6.8%, 
but profits down by 1.6%. It should be noted that with the 
exception of Titan, all of the distributors in the analysis are 
based in Canada because most U.S. distributors are not 
public companies and data is not available. The Canadian 
companies are benefiting from a good economy, especially 
in the oil sands region in Alberta. 

It should also be noted that, Finning, based in Vancou-
ver, British Columbia (BC), with Canadian operations in BC 
and Alberta, is the largest Caterpillar dealer in the world 
and has operations in the U.K. and Ireland, as well as the 
southern cone of South America. Finning benefitted from 
the robust Canadian economy as well as renewed eco-
nomic growth in the U.K. Gains in both regions have been 
tempered by declines in the company’s South American 
region that is almost entirely mining related.

The equipment rental segment is once again the star 
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M A R K E T F OR EC A S T 
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ALL CHARTS: MANFREDI & ASSOICATES

Company

Manufacturers 2014 2013 %	
  change 2014 2013 %	
  Change 2014 2013 %	
  change 2014 2013 %	
  Change
14	
  vs	
  13 14	
  vs	
  13 13	
  vs	
  12 13	
  vs	
  12

Alamo	
  Group $206.3 $178.0 15.9% $9.1 $11.7 -­‐22.2% $377.6 $336.5 12.2% 16.4 18.7 -­‐12.3%
AGCO $2,750.3 $3,048.2 -­‐9.8% $168.2 $213.7 -­‐21.3% $5,083.7 $5,451.3 -­‐6.7% 267.8 331.7 -­‐19.3%
Astec	
  Industries $277.3 $248.1 11.8% $14.5 $11.1 30.6% $515.9 $496.0 4.0% $24.0 $24.3 -­‐1.2%
Caterpillar $14,150.0 $14,621.0 -­‐3.2% $999.0 $960.0 4.1% $27,391.0 $27,831.0 -­‐1.6% $1,921.0 $1,840.0 4.4%
CNH $8,911.0 $8,829.0 0.9% $354.0 $368.0 -­‐3.8% $16,451.0 $16,380.0 0.4% $454.0 $394.0 15.2%
Deere $9,948.0 * $10,914.0 -­‐8.9% $981.0 $1,084.0 -­‐9.5% $17,602.0 $18,335.0 -­‐4.0% $1,662.0 $1,734.0 -­‐4.2%
Joy	
  Global $929.7 $1,360.4 -­‐31.7% $73.9 $181.5 -­‐59.3% $1,769.0 * $2,410.3 -­‐26.6% $122.8 $323.7 7.0%
Manitex $68.4 $62.5 9.4% $2.9 $2.6 11.5% $130.9 $122.1 7.2% $4.8 $4.5 6.7%
Manitowoc $1,012.8 $1,037.1 -­‐2.3% $46.6 $57.6 -­‐19.1% $1,862.8 $1,931.7 -­‐3.6% $37.8 $68.0 -­‐44.4%
Terex $2,055.1 $1,861.5 10.4% $140.4 $19.6 616.3% $3,709.7 $3,515.2 5.5% $174.3 $41.9 316.0%
Toro $745.0 $704.4 5.8% $87.0 $78.4 11.0% $1,191.0 $1,149.1 3.6% $112.9 $109.7 2.9%
AB	
  Volvo $14,624.0 ** $16,019.0 -­‐8.7% $751.0 $1,324.0 -­‐43.3% $27,996.0 $28,154.0 -­‐0.6% $1,824.0 $2,167.0 -­‐15.8%

Total $52,721.3 $55,657.0 -­‐5.3% $3,450.3 $4,086.8 -­‐15.6% $98,619.3 $100,324.4 -­‐1.7% $6,337.6 $6,707.1 -­‐5.5%
*1st	
  Fiscal	
  Quarter *1st	
  Fiscal	
  Quarter
**	
  Includes	
  all	
  operations

Distributors 2014 2013 %	
  change 2014 2013 %	
  Change 2014 2013 %	
  change 2014 2013 %	
  Change
14	
  vs	
  13 14	
  vs	
  13 13	
  vs	
  12 13	
  vs	
  12

Cervus $237.5 ** $244.2 -­‐2.7% $5.6 $8.3 -­‐32.5% $404.3 $385.9 4.8% $4.8 $8.2 -­‐41.5%
Finning $1,768.0 ** $1,620.0 9.1% $86.0 $83.0 3.6% $3,444.3 $3,180.1 8.3% $154.3 $156.1 -­‐1.2%
Rocky	
  Mountain $242.3 ** $238.1 1.8% $5.9 $4.5 31.1% $440.5 $444.6 -­‐0.9% $6.5 $7.3 -­‐11.0%
Strongco $104.4 **	
  * $97.5 7.1% -­‐$3.0 -­‐$2.2 $104.4 **	
  * $97.5 7.1%
Titan	
  Machinery $465.4 * $441.6 5.4% -­‐$4.2 -­‐$0.4 $465.4 * $441.6 5.4%
Toromont $415.6 ** $374.6 10.9% $29.8 $27.9 6.8% $727.3 $687.9 5.7% $47.5 $45.1 5.3%
Wajax $374.4 ** $362.0 3.4% $12.3 $13.5 -­‐8.9% $705.8 $698.3 1.1% $19.0 $23.9 -­‐20.5%

Total $3,607.6 $3,378.0 6.8% $132.4 $134.6 -­‐1.6% $6,292.0 $5,935.9 6.0% $232.1 $240.6 -­‐3.5%
*1st	
  fiscal	
  quarter *1st	
  quarter
**	
  Canadian	
  dollars **	
  Canadian	
  dollars

Rental	
  Companies 2014 2013 %	
  change 2014 2013 %	
  Change 2014 2013 %	
  change 2014 2013 %	
  Change
14	
  vs	
  13 14	
  vs	
  13 13	
  vs	
  12 13	
  vs	
  12

United	
  Rental $1,399.0 $1,206.0 16.0% $94.0 $83.0 13.3% $2,577.0 $2,306.0 11.8% $154.0 $104.0 48.1%
Hertz **
H&E $280.3 $245.3 14.3% $15.7 $10.8 45.4% $517.6 $457.7 13.1% $23.1 $15.5 49.0%
Essex	
  Crane $24.5 $25.2 -­‐2.8% -­‐$2.7 -­‐$1.9 42.1% $45.6 $50.2 -­‐9.2% -­‐$5.9 -­‐$4.1 43.9%
Sunbelt $424.2 * $393.4 7.8% $1,822.6 * $1,541.9 18.2%

Total $2,128.0 $1,869.9 13.8% $107.0 $91.9 16.4% $4,962.8 $4,355.8 13.9% $171.2 $115.4 48.4%

*	
  4th	
  quarter	
  ended	
  4-­‐14,	
  net	
  income	
  not	
  available *	
  	
  Year	
  ended	
  4-­‐14
**	
  Hertz	
  is	
  restating	
  its	
  financials.	
  	
  None	
  have	
  been	
  issued	
  for	
  2014

2014 2013 %	
  change 2014 2013 %	
  Change 2014 2013 %	
  change 2014 2013 %	
  Change
14	
  vs	
  13 14	
  vs	
  13 14	
  vs	
  13 14	
  vs	
  13

Manufacturers $52,721.3 $55,657.0 -­‐5.3% $3,450.3 $4,086.8 -­‐15.6% $98,619.3 $100,324.4 -­‐1.7% $6,337.6 $6,707.1 -­‐5.5%
Distributors $3,607.6 $3,378.0 6.8% $132.4 $134.6 -­‐1.6% $6,292.0 $5,935.9 6.0% $232.1 $240.6 -­‐3.5%
Rental	
  Companies $2,128.0 $1,869.9 13.8% $107.0 $91.9 16.4% $4,962.8 $4,355.8 13.9% $171.2 $115.4 48.4%

Total $58,456.9 $60,904.9 -­‐4.0% $3,689.7 $4,313.3 -­‐14.5% $109,874.1 $110,616.1 -­‐0.7% $6,740.9 $7,063.1 -­‐4.6%

Financial	
  Results	
  for	
  Selected	
  Publicly-­‐Traded	
  Companies
(millions	
  of	
  dollars,	
  percent)

2nd	
  Quarter 6	
  Months

Revenues Profit Revenues Profit

2nd	
  Quarter 6	
  Months

Revenues Profit Revenues Profit

2nd	
  Quarter 6	
  Months

Revenues Profit Revenues Profit

Financial	
  Results	
  for	
  Selected	
  Publicly-­‐Traded	
  Companies
(millions	
  of	
  dollars,	
  percent)

2nd	
  Quarter 6	
  Months

Revenues Profit Revenues Profit

Figure 1: Financial Results for Selected Publicly-Traded Companies (millions of dollars, percent)
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performer with a second quarter 2014 revenue gain of 
13.8% and a profit improvement of 16.4%. This group is 
benefitting from the industry trend toward renting more 
and owning less. The performance metrics of this group 
are extremely positive. Hertz has not yet reported its sec-
ond quarter 2014 results and is in the process of restating 
its results for the past several years. There is no word yet on 
when the restated results are expected.

Manfredi & Associates believes that the 2014 market 
will yield considerable improvements. Growth will be 

back-loaded to the second half. 
The company expects the mining 
sector bloodletting to slow in the 
second half of 2014 on the theory 

that it can’t get much worse. Mineral 
commodity prices are still at levels 

that should encourage equipment invest-
ments. The U.S. coal industry is still under siege from the 
EPA that is issuing increasingly restrictive generating plant 
regulations, making upgrading and investing in coal-fired 
plants very risky. The U.S. housing market is well on its way 
to exceed one million housing starts, a recent milestone for 
this important construction segment. Housing construc-
tion drives a great deal of other construction activities and 
will benefit equipment sales. 

The extension of the Federal Highway Trust Fund will 
allow for the continuation of projects underway and 
pending. Non-residential construction is on track to grow 
between 10 and 15% this year, which means the second 
half of the year will be very robust. Energy related projects 
such as fracking and wind farm construction will be strong 
for the balance of the year.

There is no better source for tracking retail sales of con-
struction equipment than the manufacturers themselves. 
Both Caterpillar and Komatsu publish data that tracks 
retails. Caterpillar’s is based on a survey of its dealers. 
The data is a three month moving average of the percent 
change year-over-year for its regions. That means the 
data has been smoothed. Komatsu publishes the monthly 
percent change in its retails for each of its regions (see 
Figures 2 and 3).

To make the two data series comparable, the Komatsu 
data has been converted into a three month moving aver-
age in order to compare the retail results with Caterpillar’s 
results. They are remarkably similar. Together they portray 
a picture of a North American retail trend that is encour-
aging. The percent change in retail sales of construction 
equipment turned up for both companies in August 2013 
and has continued on a mostly positive track since then 
(see Figure 4).

Manfredi & Associates believes there will continue to 
be an improving sales pattern for the balance of 2014 and 
probably well into 2015, and is sticking with the forecast 
made last year that predicted 2014 U.S. retails would be up 
between 5 and 10% compared with 2013.

2015 Forecast
The U.S. economy has been limping along for several years. 
U.S. GDP, the broadest measure of economic activity, has 
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Figure 2:  Komatsu Ltd. Retail Sales of 7 Major 
Construction and Mining Equipment Categories  

(monthly percent change year-over-year)
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Figure 3: Caterpillar Monthly Dealer Retail Sales  
(monthly percent change)
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Figure 4: Caterpillar and Komatsu Retail Sales  
(percent change, 3 month moving average)
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been growing since 2009, but just barely. The table in 
Figure 5 illustrates that the $17 trillion economy has been 
steadily growing.

However, examining the percent change from quarter 
to quarter the pattern is not a steady upward trend. This 
recent up and down economic pattern with no strong 
surge forward is one reason the Federal Reserve is keeping 
interest rates low and continues to express concern about 
the future (see Figure 6).

Total construction as measured by the U.S. Department 
of Commerce has finally recovered. The number of dollars 
put-in-place reached bottom in 2011 and has been in-
creasing since then. Total construction will reach $1 trillion 
in 2015, or approximately 6% of the total economy. In the 
early 2000s the construction industry represented nearly 
10% of the total economy (see Figure 7).

The source of funding has changed over this time 
period. In past downturns Federal and State governments 
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Figure 9:  U.S. Put-In-Place Construction of  
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Figure 6:  U.S. GDP, Quarter-Over-Quarter  
Percent Change
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have jumped in and funded construction projects in order 
to bolster economic activity. This time around the major 
spending has been from the private sector not the public 
sector. The percent of construction funded by the private 
sector is expected to climb to more than 70% in 2014 and 
will probably be slightly less than 75% in 2015  
(see Figure 8).

The improving sales pattern, at least for the first half of 
2015, will be advanced by increases in 
housing starts. Housing is the engine 
that propels the economy in general 
and construction machinery sales in 
particular. Single family starts dropped 
dramatically when the great recession 
began and has been very slow to return 
to normal levels. 

In the 1990s and early 2000s, starts 
were averaging 1.5 million units per 
year. One and a half million units was 
considered adequate by most econo-
mists to house new immigrants, provide 
for new family formations and replace 
dilapidated housing. The figures are an-
nualized data plotted monthly. Monthly 
annualized starts have been trending 
slightly below one million annual units 
for several years, which is an unaccept-
able level. 

At the end of the recession 
multi-family starts exceeded single 
family starts, which is very unusual, 
as people displaced from their homes 
because of financial trouble struggled 
to find adequate housing. Total starts 
were underperforming compared with 
previous historic periods because of 
a shift to multifamily and because so 
many people, especially young people 
who were unable to find jobs, moved 
back home with their parents.

Single family housing is an important 
driver of demand for construction ma-
chinery. Building single family structures 
is much more equipment-intensive than 
multi-family construction.

Road building is the mainstay of the 
construction equipment industry. For 
one thing the activity is noticeable to 
everyone. A person can’t drive anywhere 

in the country without encountering men working or work 
zone notices. Funding for this activity is largely from gov-
ernment sources—state, local and of course Federal. Most 
people believe that Federal funding has been inadequate 
to keep up with the country’s neglected infrastructure. 
Spending for roads has been erratic, as seen in Figure 9. The 
horizontal line represents the spending trend over the past 
five and a half years: almost exactly horizontal, which means 

oemoffhighway.com/10056419
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there has been no change during the entire period. Annual 
spending is approximately $82 billion per year.

Energy production, especially shale gas, has gotten a lot 
of attention in the past few years. It is proving to be a boon 
to the U.S. economy and has the potential to allow the U.S. 
to become energy independent. Production development is 
unusual because it affects areas of the country where equip-
ment demand is traditionally slow, or almost non-existent.  
Currently, the most active areas are in North Dakota, the 
Bakken deposit, and in western New York and Pennsylvania 
in the Marcellus and Utica deposits. Demand for equipment 
in these areas is at an all time high. Overall, shale gas pro-
duction is up more than 500%. 

Construction employment is a strong indicator of 
equipment demand. Employment is expected to reach six 
million people in 2014 and expected to reach 6.5 million 
people in 2015. The 2015 level is still far below the slightly 
less than 8 million people who where employed in construc-
tion in the 2006/2007 period. The lower level compared 
with 2006/2007 is due to shortages of skilled workers. The 
Associated General Contractors (AGC) has been complaining 
for the past year about the lack of skilled workers and the 
constraint that shortage is putting on construction activity.

The labor shortage is helping to grow the equipment 
rental business more rapidly than overall construction. 
Contractors will be spending more on renting equipment 
as they attempt to take on more and more work with fewer 
people while keeping their capital costs to a minimum. 
Jobsite automation is propelling the rental business to new 
highs. Manfredi & Associates forecasts that in 2015 equip-
ment rentals per employee will reach $6,500. It also predicts 
that construction employment will reach 6.5 million people. 

Do the math and that implies that total U.S. rental revenues 
will reach more than $40 billion in 2015. High rental revenue 
growth is also good for equipment demand because rental 
companies have become the single largest purchaser of 
equipment in the U.S (see Figure 10).

2015 construction equipment forecast
Manfredi & Associates’ total 2014 forecast turned out to be 
spot on. Overall the year will end with retail sales up 7.3%. 
There were big gains in sales of wheel loaders, up 10.5%. 
Track and skid steer loader sales were up slightly less than 
10%. Articulated truck sales were up 15.4% due to rental 
companies replenishing their fleets. The big miss was the 
crane market which was originally forecasted to be up 12%, 
but will actually be up 4%, or perhaps less. Rigid hauler retail 
sales continue to suffer from the slowdown in coal mining 
particularly in the East (see Figure 11).

The 2015 market will grow at slightly less than 12% overall 
with the largest gain in the skid steer loader market and the 
tractor loader backhoe market. Both of those markets will 
benefit from the continued growth of housing starts. Most 
product markets will end 2015 on a positive note. Exceptions 
are the crane market and the rigid hauler market, both will 
decline about 10%.|

Head to the web		  

Read Manfredi & Associates’ forecast on the 
farm tractor market at www.oemoffhighway.
com/12007563.

Estimated % Change Forecast % Change
Product 2010 2011 2012 2013 2014 14 vs 13 2015 15 vs 14
Asphalt Pavers 1,051 1,167 1,285 1,275 1,340         5.1% 1,400         4.5%
Compactors 3,945 3,900 4,115 4,315 4,530         5.0% 4,700         3.8%
Cranes 632 1,255 1,660 1,830 1,900         3.8% 1,700         -10.5%
Crawler Tractors 4,400 5,010 5,440 5,700 6,100         7.0% 6,700         9.8%
Hydraulic Excavators 21,285 32,120 38,175 39,000 42,300       8.5% 46,500       9.9%
Loader Backhoes 12,050 14,435 15,025 16,000 15,200       -5.0% 17,500       15.1%
Motor Graders 1,800 2,100 2,495 2,695 2,800         3.9% 2,900         3.6%
Haulers - Rigid 775 780 910 895 850            -5.0% 760            -10.6%
Haulers - Articulated 850 1,800 2,000 1,300 1,500         15.4% 1,650         10.0%
RT Forklifts 3,748 9,400 14,110 15,090 15,800       4.7% 17,700       12.0%
Rubber Tracked Loaders 11,300 19,000 21,000 23,200 25,500       9.9% 29,000       13.7%
Skid Steer Loaders 30,030 35,006 40,019 41,027 45,000       9.7% 52,000       15.6%
Wheel Loaders 10,880 16,265 18,500 19,000 21,000       10.5% 23,100       10.0%

Total 102,746 142,238 164,734 171,327 183,820 7.3% 205,610 11.9%

Estimated U.S. Construction Machinery Market
(units)

Figure 11:  Estimated U.S. Construction Machinery Market (units) 
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For many OEM equipment and fleet management com-
panies, one of the biggest ‘time and money wasters’ 
lies in the inability to know what is happening with 

their equipment without being on-site. In fact, many man 
hours are lost every year sending maintenance personnel 
out to make a service call, only to find that they have the 
wrong part or the wrong tools to do the job.

The Flodraulic Group has developed a remote monitoring 
telematics solution called FD CANnect, which transmits 
location and status, and can be con-
figured to transmit logistics, service, 
utilization and other information 
vital to the successful operation of 
OEM equipment. This real-time system allows end users, 
fleet managers, and OEM distributors the ability to make 
relevant business decisions based on the information that 
is remotely acquired.

Flodraulic has devised the FD CANnect system as a com-
plete end-to-end telematics solution, developed to provide 
the hardware, web and mobile interfaces, pushed data 
reports, alert call outs – even all carrier business (contracts, 
SIM purchase and assembly, activation, billing) necessary 
to effectively deliver the telematics program. The system in-

cludes multiple methods of data delivery, including mobile 
apps, making data collection completely accessible and easy 
to use for all types of end users.

This time efficient and cost effective system for stream-
lining data creates opportunities for owners and managers 
to make better business decisions regarding equipment 
health, compliance, integration, location, utilization, 
security and rental contracts. The online and mobile appli-
cations are designed to provide the power to make smart 

decisions from real time equipment 
information, and the user-friendly 
system provides all the required 
data in one operational view. In 

addition, FD CANnect uses CANbus to connect with the 
equipment and provides ten times more data points than 
an average asset tracking system. 

When it comes to delivering a data-rich telematics sys-
tem that is flexible and reliable, Flodraulic’s FD CANnect 
is ahead of its time.

NECT

™

TELEMATICS 
SIMPLIFIED By Terry Vermeer
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I’m seeing more yellows, reds, 
oranges and some nice shades of 
green along the interstate this time 
of year. But I’m not talking about the 
leaves changing, I’m talking about 
the construction equipment and farm 
machines I see being shipped along 
the interstate coming and going from 
the Port of Baltimore and other reach-
es on flat-beds bound for somewhere. 
There’s even more of those fall-like 
colors in the highway construction 
projects, and with extra time in traffic 
backups, a lot can be learned.

There seems to be one of every 
kind of light tower, material handler, 
paving machine, articulated truck, 
excavator, sweeper and roller from 
every manufacturer. Some have a 

rather rusty look to them, others 
newer, maybe one or two that are re-
ally clean and look almost brand new 
and still others (newer looking) are 
ablaze with a rental company’s logo.

The good news is that they are 
working as this economy and spend-
ing starts to inhale and exhale a 
little more deeply. That image of the 
jobsite with the mix of old and new, 
borrowed and sometimes blue, how-
ever, is instructive about the state 
of the economy and the equipment 
industry.

Tier 4 out the door but 
there’s more . . .
The party is still not over on the Tier 
4 technology. While milestones have 

been met by manufacturers, and ma-
chines now available, the slow-mov-
ing economic recovery has slowed 
investments in these new and 
near-zero emission machines. Some 
OEMs have trimmed growth expec-
tations for 2014 down to the 2 to 3% 
range. Contrast this with heavy-duty 
commercial trucks with sales expect-
ed to break 250,000 units this year 
and you can only envy the optimism 
and increased demand for trucking 
services which also means the need 
to replace older equipment.

For equipment OEMs and contrac-
tors, the situation is more complex, 
with housing still depressed and 
commercial starts minimal, the 
construction fleet is aging. Tier 4 
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As air monitoring technology becomes more portable and accessible, and clean 
air requirements continue to get stricter, the industry of clean air continues to 
be top of mind to equipment manufacturers and contractors alike.
by Allen Schaeffer, Executive Director, Diesel Technology Forum
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technology was a must-do to meet 
EPA requirements, but not necessar-
ily the primary motivator for con-
tractor investment. That motivator is 
and has to be benefits – in the form 
of greater efficiency on the jobsite, 
less fuel consumed, lower operating 
costs, more capabilities, uptime and 
reliability than the equipment it re-
places. The new generation of tech-
nology offers all of that and more.

Air needs to get cleaner
Another ratcheting down of national 
clean air standards is on the horizon 
and with it will come the air quality 
area re-designations, and new state 
implementation plans and potential 
control measures. EPA is required 
by court order to issue a proposed 
rule December 2014 that is widely 
expected to slash the levels of allow-
able ozone in the air by another 30%. 
More states, counties and regions 
will find themselves designated as 
“non-attainment” for ozone and 
begin looking for reductions from 
emissions source inventories, includ-
ing on- and off-road diesel vehicles 
and equipment.

What is the fallout for engine 
and equipment makers and their 
customers?

While it is hard to imagine a fur-
ther reduction in engine standards, 
as reported last year, California is 
leading the charge for further reduc-
tions in nitrogen oxide (NOx) emis-
sions; a precursor to ozone formation 
in some areas. With a new optional 
low-NOx standard that is 50 to 70% 
lower than the current federal and 
California standard (0.2g/BHP-hr, on 
the books in California since Decem-
ber 2013), only time will tell how and 
whether manufacturers will produce 
trucks that can be certified under 
an optional standard, and of course 
whether customers will buy them.

OEM Off-Highway  |  OCTOBER 2014  25

The EPA’s current Ozone Regulations: Green indicates the county meets standards, 
red does not meet standards, and gray areas are not currently monitored.

Compliance Under Current Ozone Standard (0.075 ppm)

Using the same color-coding as above, this map demonstrates the compliance 
under the proposed EPA Ozone Standards.

Compliance Under Proposed Ozone Standard (0.060 ppm)

Clean air requirements not 
just for manufacturers 
anymore
Tighter standards for manufacturers 
on new technology is one thing, but 
there are new forces that are likely to 

make clean air concerns in the future 
more relevant for contractors as well. 
Everyone is familiar with California’s 
mandatory diesel retrofit regulations 
for off-road equipment, but that 
program only applies in California 
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(for the moment). Legal options for 
export of those California mandatory 
retrofit requirements to other states 
appear to be very cloudy or non-ex-
istent. But that doesn’t mean that 
other non-regulatory forces can’t 
have a near-regulatory kind of effect.

One example of the seriousness 
states are placing in emissions from 
existing engines and equipment 
can be found in New York at the 
New York State Energy Research and 
Development Authority (NYSERDA) 
who last year launched it’s Clean 
Diesel Clearinghouse, a growing 
database, free and accessible to 
users to input data on diesel engine 
retrofit technology costs and 

special considerations and options 
for retrofitting their machine or 
equipment. Last year, the US Green 
Building Council, as part of it’s 
Green building LEED certification, 
incorporated the potential for build-
ing owners and contractors to gain 
1 pilot credit toward accreditation 
for meeting clean diesel construc-
tion requirements. These include 
minimum equipment performance 
standards (Tier 2) with the credit 
based in large part on increasing 
percentages of engines that use Tier 
4 equipment in three horsepower 
ranges. Rebounds to road building 
activities or commercial construc-
tion are likely to consider green 

construction practices as threshold 
criteria, not regulations – but you’ve 
got to play along to have the chance 
to win the contract. That positions 
companies that have made invest-
ments in new clean diesel technolo-
gy at a competitive advantage.

Citizen journalists and air 
pollution inspectors?
These days everyone is a reporter, 
thanks to the Internet, blogs and 
social media. Soon, just about 
anyone can also be an air pollution 
inspector, as well, which has impli-
cations for both manufacturers and 
equipment users.

Official EPA air quality monitors 

are typically hidden away on poles 
or in cabinets in out-of-the-way 
places, often at schools or govern-
ment buildings. They are stationary, 
large boxy meters or cyclones along 
with measuring and recording 
equipment. But EPA is rethinking the 
locations and monitoring network 
with the states with a trend toward 
monitoring more near the at-risk 
populations.

More research funding has been 
directed toward emissions evalu-
ations in hot-spot areas, areas of 
concern for environmental justice, 
and along roadways where some 
of the highest emissions seem to 
be occurring.

The revolution in monitoring 
technology has downsized monitors, 
made them more portable and ac-
celerated more recently to personal 
monitors and soon to smartphone 
plug-ins. (Think of a square trade 
credit card reader device to mea-
sure emissions plugged into the 
smartphone.) Now anyone with a 
little technical savvy can measure 
levels of particulate matter and other 
emissions at their exact location, in 
their community, along a roadside, 
adjacent to a freight distribution cen-
ter or construction project.

How will this new information be 
used and interpreted?

Consider the possibilities: social 
media sharing about pollution “hot 
spots,” feeding data directly to 
regulators and to local reporters. 
But what this information means for 
compliance and ultimately determin-
ing non-attainment status, remains 
to be seen.

National clean air standards exist 
as either 8-hour averages or 1-hour 
maximums, which anticipates 
cyclical levels of emissions sources 
throughout a day; peak levels during 
afternoon rush hour, lower levels at 
night and morning are averaged out, 
and compliance determined.

Coming alongside this clean air 
emphasis are renewed concerns 
about real-world emissions perfor-
mance from diesel engines, both 
on- and off-road. State and federal 
regulators are increasingly looking 
not just at new technology certifica-
tion, but how it is performing in the 
field after 100 or 500 hours, or 50,000 
miles. Some studies have suggested 
that emissions are higher than antici-
pated due to operational patterns of 
low load and lots of idle time which 
make it difficult to bring emissions 
control technology to optimum tem-
peratures and performance.  |

Only time will tell how and whether 
manufacturers will produce trucks that can be 

certified under an optional standard, and of 
course whether customers will buy them.
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D E F  &  D I E S E L  T A N K S
Y O U R  S P E C I F I C A T I O N S .  O U R  M O L D E D  S O L U T I O N S . 

I f  you can imagine the possib i l i ty ,  we can rotomold i t  into real i ty .  We are an American 

company that  provides the h ighest qual i ty ,  rotat ional ly molded,  p last ic components  

for  the agr iculture,  construct ion,  and heavy truck industr ies.

NEW! Proprietary DEF Tanks

Elkhart Plastics, Inc. now offers proprietary “off-the-shelf” DEF tanks. These fully-integrated,  

plug-and-play tanks feature standard or remote fill solutions with spill trays as well as options for  

unique and diverse valve and venting systems. Our proprietary tank solutions enable you to easily 

configure a tank and header for a variety of applications. Fast lead times and custom options allow  

us to help solve your most difficult packaging situations quickly, efficiently, and affordably.

      Find us on LinkedIn and Twitter 

epi-roto.com
574 . 825.9797

SOUTH BEND, INDIANA  •  MIDDLEBURY, INDIANA  •  ELKHART, INDIANA  

OHIO CITY, OHIO  •  LITTLETON, COLORADO •  RIDGEFIELD, WASHINGTON

Our Unique Solutions

•  The most capable header 
sensors on the market

•  More than 30 sensor  
geometries available

•  DEF tank sizes in 5, 10, and 15 
gallons (portrait and landscape)

• Ready to ship quickly

oemoffhighway.com/10892017
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Virtual Test Drives for Everyone
Test driver assistance functions on your own PC

The challenge: Test scenarios not available
Validating ECU functions in realistic test scenarios during the 

early stages of development is becoming a more common 

practice. Simple unit tests do not provide enough cover-

age anymore, especially for safety-critical driver assistance 

functions which, by nature, are networked with many other 

systems. In cases like this, function developers must test the 

functions' interaction with other control algorithms closed-

loop with complex environment models.

The idea: Virtual test drives
The pragmatic approach takes the environment simulation 

models that already exist for ECU testing and reuses them 

on the developer PC. dSPACE VEOS® is the bridge between 

these two worlds. It lets function developers perform virtual 

tests of functions whenever they want to so that they can 

easily test many different environment scenarios. This holds 

the number of real test drives at an affordable level. It also 

makes reproducing virtual test drives much easier, which is 

useful for checking a corrected function. VEOS also includes 

established error analysis methods such as debugging and 

code coverage, which are not possible in real test drives. If 

function developers do not have access to the environment 

models, they can use the dSPACE models that cover many 

ADAS areas.

The advantages: VEOS for virtual test drives
 Use your own PC for closed-loop tests of ADAS 

functions

 Reuse plant and environment models

 Use models and automated tests seamlessly 

throughout all development phases

 Support of Simulink®, TargetLink®, legacy C code, 

AUTOSAR, and FMI

One example: Developing complex intersection 
assistant functions
Performing automated tests of intersection assistance func-

tions on a hardware-in-the-loop simulator involves construct-

ing many test scenarios that describe the exact traffi c situa-

tions (the course of the road, how many traffi c participants 

there are there, what the roadside looks like, etc.) to test all 

the participating ECUs in detail. With VEOS, function devel-

opers can take the relevant function algorithms that were 

developed in Simulink or AUTOSAR and simulate them in 

interaction with these environment models. VEOS provides 

them the same features for visualization, simulation control, 

and automated tests as a HIL simulator.

Would you like to see how to virtualize your test drives? 

We are always glad to help: viva@dspace.com

For more application cases see 
www.dspace.com/go/viva_en

www.dspace.comADVERT
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www.dspace.com

For more examples of 

VEOS appli cations, visit 

www.dspace.com/viva_en

From HIL Simulator to PC 
and Back
Realistic hardware-in-the-loop tests need complex, real-time-capable models 

of the plant and its environment – and dSPACE Automotive Simulation Models 

lead the fi eld.  These same models can also be used to test virtual electronic 

control units on VEOS®, dSPACE‘s PC-based simulation platform. So you can 

simulate test drives at your desk without adapting a thing.  It‘s total synergy! 

The result:  earlier testing, higher-quality electronic control units, and more 

effi cient use of HIL simulator time. 

Just get in the car and drive o� – with realistic simulations on your own PC.

Advert_ViVa-ASM_E_01_206x276mm_140416.indd   1 17.04.2014   09:55:01
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The off-highway mobile ma-
chinery market can seem extremely 
complex, and, to a certain degree, 
it is. While commercial vehicles and 
passenger cars are broken down into 
weight classes as a basis for emis-
sions regulation, the off-highway 
market is classified by application 
including construction, agricultural, 
mining and forestry equipment and 
subsequently into powerbands. 
To add to the complexity, emis-
sion standards can differ for each 
off-highway segment.

At the start of 2014, the U.S. Envi-
ronmental Protection Agency’s (EPA) 
Tier 4 Final and Europe’s EU Stage 
IV advanced emission standards 
were enforced in North America and 
Europe, respectively, in an attempt 
to harmonize the two markets and 
allow OEMs to sell the same equip-
ment in each region.

Harmonization was a key aim of 
both European and North Ameri-

can emissions policy makers, but 
the most recent developments are 
threatening this process and adding 
an extra layer of complexity to the 

market. Though the U.S. EPA does 
not have any announced plans to 
roll-out new legislation, on the 
other side of the Atlantic, European 
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T R ENDS & A N A LYSIS:  EMISSIONS S TAGE V
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The off-highway sector must consider new emerging economies and their 
infrastructure needs when determining its technological course of action for 
tackling new emissions challenges and regulations.   by Dr. Niels Tholen, Integer Research

Emissions legislation gains traction:
Are you prepared?
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discussions on the implementation 
of both particulate number and a 
new emissions standard named 
Stage V are ongoing. This new emis-
sions standard could be rolled out 
between 2019 and 2021 and would 
put North America behind European 
emissions standards, side-tracking 
the harmonization process.

While Stage IV decreased NOx 
emissions levels by 90% compared 
to Stage IIIB, new Stage V legislation 
under discussion would further 
decrease NOx emissions by 37%, 
particulate matter by 40% and also 
include a particulate number stan-
dard. The new particulate number 
legislation would ensure the use of 
wall-flow diesel particulate filters 
(DPFs) as demonstrated by Euro VI 
configurations currently being rolled 
out in the truck segment in Europe 
where particle number limits now 
apply. Experience gained there will 
be built upon to ensure optimized 
aftertreatment system configurations 
in the off-highway sector. Stage V’s 
equipment scope will be expanded to 
include small hand-held equipment 
as well as specialized vehicles such as 
snow scooters, providing a compre-
hensive emission ruling for a greater 
range of equipment, from very small 
units to large gensets. At Integer 
Research, we believe that Stage V 
would prompt increased applica-
tion of selective catalytic reduction 
(SCR) equipment below 75 kW. SCR is 
already widely used above 56 kW and 
in almost all cases above 75 kW.

North America will most likely 
not stay behind for long and it is 
expected that European-like Stage V 
regulations will also be implemented 
in North America in the next 10 years.

Economic influencers
But while emissions standards drive 
the roll-out of ever more advanced 

machinery, economic conditions 
drive the overall market. From a total 
equipment fleet perspective, Integer 
Research forecasts the Indian and 
Chinese off-highway markets will 
both overtake Europe and North 
America by 2015. This rapid increase 
in demand for off-highway equip-
ment in both China and India is 
driven by both countries’ expanding 
economies, which will fuel the need 
for additional and more efficient 
machinery. India and China are set to 
expand towards 6.5 and 8.0 million 
units of off-highway machinery in 
use by 2023, while the equipment 
parc in Europe and North America 
will remain more stable at around 4.5 
million units.

Even though the North Ameri-
can and European fleets might not 
expand much in size and may be 
overtaken by growing economies 
like India and China, equipment re-
placement schedules are shorter re-
sulting in lower average equipment 
age and more advanced technology 
in use. Many of these advancements 

are driven by increasingly stringent 
emissions legislation.

Reduction technology 
options
In order to avoid the use of exhaust 
aftertreatment technology in their 
machinery, some OEMs are research-
ing the applicability of alternative 
fuels such as natural gas, biofuel and 
electrification. Natural gas is one of 
the most discussed options for North 
America in light of recent fracking 
discoveries freeing up abundant and 
as yet untapped natural gas reserves. 
However, the scope for use of com-
pressed natural gas (CNG) and lique-
fied natural gas (LNG) in off-highway 
equipment might be limited. This 
is because the fuel tank size as well 
as the additional weight added to 
the equipment would make it very 
heavy and cumbersome to operate. 
Similarly, LNG is mainly used in appli-
cations that run almost continuously, 
which makes it unsuitable for most 
off-highway machinery. As a result, 
in most cases we do not see diesel 
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technology being substituted by al-
ternatives in the off-highway sector, 
although some applications such as 
forklift trucks are notable exceptions.

Far more promising are technolog-
ical advances such as the use of GPS, 
enabling farmers to more accurately 
plot the most efficient harvesting 
route, lighter alloys to reduce overall 
weight and therefore fuel consump-
tion, and more efficient catalysts used 
in aftertreatment systems.

With diesel here to stay, the 
off-highway sector has to employ 
aftertreatment technology to reduce 
toxic NOx gas emissions. Current-
ly, almost all OEMs have opted to 
either use pure-SCR or exhaust gas 
recirculation (EGR)/SCR combination 
technologies in equipment above 
56 kW adhering to Tier 4 Interim and 
Final regulations in North America.

It has to be noted that SCR technolo-
gy is not the only technology available 
to reduce harmful emissions, yet out 
of all the NOx reduction technologies 
available, SCR has proven to be the 

most efficient and versatile and is used 
by almost all OEMs. EGR technology 
is used in combination with SCR, but 
for a time it was used as a stand-alone 
aftertreatment option. 

However, as emissions levels were 
further restricted, EGR was combined 
with SCR and, in some applications, re-
placed by SCR given fuel economy sav-
ings to the customer compared to EGR, 
which incurs a fuel penalty instead. 
Other competing technologies with 
SCR include lean NOx-trap (LNT) and 
homogeneous charge compression 
ignition (HCCI), but these remain un-
popular due to higher costs, potential 
for deactivation by sulphur in diesel, or 
limited operational application.

Challenges in lesser-
regulated areas
Our recent investigation into the im-
plementation and roll-out of Tier 4/
Stage IV Interim and Final advanced 
aftertreatment equipment in North 
America and Europe has revealed 
several challenges for the secondary 

market for off-highway equipment. 
One issue focuses on the need for 
diesel exhaust fluid (DEF) when ship-
ping Tier 4/Stage IV machinery out-
side North America to less regulated 
markets. DEF, also called AdBlue, is 
a colorless aqueous urea solution 
made up of ultra-pure urea and 
de-ionized water and provides the 
ammonia needed by the SCR system 
in order to reduce NOx to nitrogen 
and water vapor. DEF can be hard to 
come by in regions where there are 
no advanced emissions standards 
and as such do not have an existing 
infrastructure.

In these cases, some OEMs provide 
DEF from local OEM stores, but this 
depends heavily on the OEM in 
question. Several new countries such 
as Argentina, Colombia and Chile are 
slowly witnessing an increase in sec-
ond-hand advanced-aftertreatment 
equipped machinery and therefore 
an increase in available DEF.

Another challenge presents itself 
in the availability of diesel fuel 
at the level of quality required to 
operate these complex aftertreat-
ment systems. In this case, some 
OEMs have decided to remove the 
aftertreatment system and set their 
machines back to Tier 3, in which 
case there is no need for ultra-low 
sulphur diesel (ULSD) or DEF.

Global market expectations
As SCR expands to become the 
technology of choice, so does the 
market for DEF. Integer Research 
predicts that by 2023, there will be 5 
million items of equipment globally 
using SCR technology. As a result, the 
DEF market will reach 3.2 billion liters 
(0.85 billion gallons) by 2023, of which 
North America will make up for 1.3 
billion liters (0.35 billion gallons).

Consumption growth is seen 
accelerating from 2017 as flexibility 
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schemes come to an end. Europe 
and North America will continue to 
be the largest markets for DEF in this 
segment, with the BRIC countries 
slowly gaining traction, starting 
around 2020. North America and 
Europe are expected to account 
for 78% of the DEF market by 2023. 
The market for DEF could also be 
growing rapidly in China by 2023, 
depending on the implementation 
of Tier 4 equivalent legislation.

DEF is, however, not the only 
source of ammonia for SCR tech-
nology. Other ammonia sources 
do exist such as solid ammonia 
cartridges. Alternative technologies, 
however, have not yet been able 
to compete with DEF on a cost and 
safety basis. DEF has already been 
widely adopted in the diesel truck 
and passenger car industries across 
North America, and as such, an 
efficient infrastructure and supply 
chain already exist.

Integer Research sees the North 
American market gradually replac-
ing older equipment in favor of Tier 
4 machinery in time. DEF, which is 
already widely used in the region 
and widely available, will start 
gaining ground in the off-highway 
market as more advanced equip-
ment comes online. This can bring 
about both opportunities and 
risks. The customer will need to be 
educated on the need for quali-
ty-certified DEF in order to prevent 
equipment damage. 

While Europe and North America 
will see the gradual renewal of their 
off-highway fleets, countries such 
as Brazil and China are expected to 
have off-highway equipment mar-
kets growing at exponential rates. 
There are still plenty of opportunities 
and challenges in the off-highway 
market from both a complexity as 
well as sheer volume perspective.  |

This article is based on findings and 
forecasts from Integer Research’s 
focus report: ‘Emissions Control 
in Non-Road Mobile Machinery 
(NRMM) Markets.’ This in-depth 
report delves into the off-highway 
market to provide essential insights 
into what drives diesel emissions 
control in off-highway equipment. 
It is the only report to provide such 
comprehensive analysis of the 
market, past, current and future, and 
includes a thorough analysis of Stage 
IV/Tier 4 strategies and emissions 
control technology forecasts. For 
more information about this report, 
please email publications@inte-
ger-research.com. 

Integer Research is a specialist pro-
vider of research, data, analysis and 

consultancy services in the emissions 
control market, and runs six confer-
ences each year around the world on 
related topics. 

About the Author
Dr. Tholen is a consultant within 
Integer’s Automotive/Emissions 
sector. Since joining Integer, he has 
led a number of emissions-related 
consultancy projects and contribut-
ed to several publications including 
‘Emissions Control in Non-Road 
Mobile Machinery (NRMM) Markets.’ 
He manages Inte-
ger’s discoverDEF.
com website. 
Tholen has a 
Ph.D. in Chemis-
try from Imperial 
College, London. IN
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Series 1300

So major projects don’t bite the dust:

Off-highway engines by MTU.
Tougher—whatever the conditions.

www.tougher-whatever-the-conditions.com

OOH1014_30-35_Emissions.indd   34 10/14/14   10:28 AM

http://www.tougher-whatever-the-conditions.com


Series 1300

So major projects don’t bite the dust:

Off-highway engines by MTU.
Tougher—whatever the conditions.

www.tougher-whatever-the-conditions.com

oemoffhighway.com/10055819

OOH1014_30-35_Emissions.indd   35 10/14/14   10:28 AM



CNG for trucking, 
today and tomorrow
A look at the current CNG challenges being faced by on-highway vehicles  
and the solution providers working to make CNG a feasible and economical 
energy solution.

The trucking business has consistently been characterized by reliability, long 
life and small margins. Fleet managers track the smallest details looking for 
any opportunity to reduce costs. For those driving a lot of miles, fuel costs are a 
major concern and each political or weather event seems to increase the price. 
Unfortunately, the end customer doesn’t see this as a good reason to pay more 

for product transportation, so the trucker needs 
to make up the difference. The new fuel 

on the block is natural gas, and with 
the onslaught of fracking technol-

ogy, natural gas is abundant in 
the U.S. It burns cleaner than 
gasoline or diesel, and the 

economics are impressive.
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The Agility Fuel Systems’ behind-the-
cab system, seen here installed on a 

Freightliner truck, requires as little as 
22 inches of frame rail space and has a 

capacity  from 30 to 155 DGE.
AGILITY FUEL SYSTEMS

by Andrew Halonen, 
REL Inc.
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from Agility Fuel Systems can carry 
as much as 275 DGE, combining the 

back-of-cab storage with 
side-saddle tanks. Agility 
Fuel Systems accomplishes 
this while maintaining 
aerodynamics, aesthetics, 
durability and a light-

weight design.
In consideration of 

an alternative fuel or 
alternative pow-

ertrain, the most 
important factor 

is the duty cycle, and 
with fuels like natural gas, 

it’s critical to understand the fueling 
infrastructure. Are there public 
stations nearby, or must the truck-
ing company install its own fueling 
station?

In terms of drive cycle or duty 
cycle, refuse trucks are particularly 
attractive because of the inefficient 
start-stop duty cycle. These trucks 
drive every day, and when they aren’t 
hauling trash, the small owner/oper-
ator units are hauling construction 
site refuse. Refuse trucks are prime 
candidates to benefit from CNG con-
sidering their heavy weight, frequent 
usage and high fuel consumption. 
They represent the single largest 
growth area in CNG with 50 to 60% of 
the new refuse trucks coming off the 
line as dedicated CNG fuel engines. 
Much of the natural gas is stored 

either behind 
the cab, or 
on the roof-

top mounted 
cylinders. 
There are in-

stances where 
a customer 

wants more 
natural gas capac-

ity, but there isn’t room 
for another cylinder. This 
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A cross-section of  
the REL conformable tank for back-
of-cab mounting. REL INC.

The REL  
conformable  
compressed natural  
gas tank features a 
structurally efficient shape.
REL INC.

the Type 4 tanks. Type 4’s are banned 
in India according to Prashant Baner-
jee of Tata Motors.

In heavy trucks, like the Class 8 
truck shown [on page 36], most 
tanks are Type 4, mounted ‘back-of-
cab’ directly over the frame rails, yet 
hidden behind the cab to prevent 
aerodynamic inefficiencies.

As in any alternative fuel, there’s a 
certain amount of range anxiety, and 
in CNG, this motivates truck owners 
to request as much gas as they 
can fit. Engineers 
are working to 
improve the pack-
aging to maximize 
the volume of CNG; 
the premier system 

The cost of CNG is listed in gaso-
line gallon equivalent (GGE) or diesel 
gallon equivalent (DGE). The math is 
pretty simple. The delta in fuel costs 
multiplied by the number of gallons 
used per year is the savings. The 
upfront costs are needed to cover the 
conversion to a dedicated or a bi-fuel 
or a dual fuel system, and if there isn’t 
convenient access to a station like Kwik 
Trip or Clean Energy, there is the addi-
tional cost of a compressor station.

Natural gas is not as volumetrically 
efficient as diesel, so it is compressed 
under high pressure to store more 
gas in a vessel. In Europe, the oper-
ational pressure is 3,000 psi, yet in 
the U.S., the operational pressure 
of compressed natural gas is 3,600 
psi. Nature’s shape for high-pressure 
storage is a sphere, yet that isn’t 
practical for transportation vehicles, 
so the next closest shape is a cylin-
der. Cylinders come in many sizes 
and in many materials which are des-
ignated in the following categories:

•	Type 1 – Metallic, steel or  
aluminum

•	Type 2 – Metal with fiber  
hoop wrap

•	Type 3 – Metal liner with complete 
fiber wrap

•	Type 4 – Plastic liner with com-
plete composite wrap
The worse the mileage, the better 

the payback with CNG. Type 1 is the 
lowest cost and by far the most pro-
duced worldwide. Type 4 cylinders 
are the lightest, and the highest 
cost. Type 1 cylinders are used in a 
number of applications where cost is 
the highest priority and/or weight is 
not a major factor. Fork trucks, which 
normally add weight for ballast, will 
use the heavier Type 1 tanks when 
powered by CNG.

In countries like India, the tanks 
are largely metallic primarily due to 
cost, yet there is concern on safety of 
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situation has prompted additional 
natural gas storage vessel designs 
that can package CNG more efficient-
ly than a cylinder.

The U.S. Department of Energy’s 
(DOE) Advanced Research Project 
Agency (ARPA-e) recognized that 
there were two major hurdles 
preventing mass acceptance of CNG 
– access to fuel and the inconve-
nient storage of the fuel. To address 
the accessibility challenge, home 
fueling has been developed to take 
advantage of the fact that 60 million 
homes already use natural gas.

ARPA-e is funding teams to develop 
non-cylindrical vessels to store high 
pressure CNG to tackle the fuel stor-
age issue. There are multiple metrics 
for success including the shape, the 
cost (lower than Type 4 composites), 
the energy density and the weight. 
A leading team is REL Inc. (company 
information, 10797192), a technology 

development company who is devel-
oping an innovative cast aluminum 
tank. REL is trying to replicate the 
natural structural surface of a sea 
urchin, which is represented math-
ematically as the Schwarz P-surface. 
This is a volumetrically and structur-
ally efficient shape, which makes it a 
great candidate for high-pressure gas 
storage. The cross section seen on 
page 37 shows the cast tank with the 
P-surface internal structure.

This technology disrupts the 
norms of CNG storage. A tank can be 
shaped much like today’s gasoline 
tanks, yet still able to store a consid-
erable amount of CNG. Integrating 
these tanks in a rectangular box on 
a large truck would store 20 to 35% 
more CNG than the cylinders used 
today. The non-cylindrical design 
also makes it easier to place tanks 
in more areas of the truck, such as 
between the frame rails. All of this 

results in more fuel on the truck. 
Truckers want more CNG to ensure 
they will reach their destination (due 
to the lack of fueling sites currently 
available), and so they spend less 
time at the pump.

More CNG on the vehicles in 
storage locations that don’t hinder 
normal operation will lead to more 
consumer confidence and growth in 
natural gas in the U.S. Truckers will 
be able to reduce their fuel costs. 
The air quality will improve, and the 
U.S. will reduce its dependence on 
foreign oil. We all win.  |

Andrew Halonen is an OEM Off-High-
way Editorial Advisory Board mem-
ber and a regular contributor to the 
off-highway equipment manufac-
turer industry. Contact him directly 
with any questions or comments at 
andrew@relinc.net.

McNeilus is a leader in the CNG refuse truck market with several different platforms and vehicles using CNG fuel.
MCNEILUS
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Thermal Control Products has been resolving 
thermal and insulating issues since 2003. TCP 
started when a NASCAR driver approached the 
organization with a specific need to stop the 
heat conduction through the bottom of his 
race car and blistering the back of his heels. 
Since that day, Thermal Control Products has 
evolved into a premier- ISO certified 9001:2008 
manufacturer of custom designed, removable, 
and reusable thermal blankets and heat shields 
for off-highway applications.

In addition, we also offer a complete line of 
CNC and steel rule die cut, thermal radiant 
barriers along with fuel, air and cable 
protective products.

We utilize only the latest in textile industrial equipment technology, to insure precise, 
efficient production of any component.
Our services include onsite evaluation and design, CAD/CAM design, CNC cutting, 
industrial sewing, rapid prototyping, small lot production to full blown production.

Please contact Thermal Control Products for all of your thermal isolative requirements.

oemoffhighway.com/11576344
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Bonfi glioli USA
3541 Hargrave Drive
Hebron, KY 41048
+1 859-334-3333 

Bonfi glioliUSA.com/mobile

Why Bon� glioli?
• Nearly 40 years of expertise.  
• Design and manufacturing excellence for any o� -
highway application

• Partner to some of the largest global original 
equipment manufacturers for earth-moving, road 
construction, mining, forestry, agriculture and more. 

• Wide range of planetary gearboxes, complete with 
hydraulic and electric motors for excavators, road 
construction machinery and more:
 -Travel drives
 -Track drive gearmotors
 -Winch drives
 -Slew drives
 -Concrete and mixer truck drives

• Bon� glioli works closely with customers to design 
highly customized products, from small electric 
drives for material handling equipment to massive 
gearmotors for heavy-duty applications like mining, 
which can be customized to provide the perfect 
amount of power at precisely the right time.

• Electromobility is the new frontier for Bon� glioli, with 
solutions that combine the reliability of conventional 
power transmission with electric drive systems to o� er 
energy-e�  ciency and ecological sustainability. 

• Our broad and diversi� ed product range o� ers 
equipment manufacturers in� nite con� gurations with 
the latest technologies.

Powerful, tough, rugged and 100% reliable. 

Bonfi glioli 
– a world 
leader in power 
transmission and 
control.

720 Series - for the most 
demanding, heavy-duty 
applications like mining and 
earthmoving

600 Series - wide range 
of wheel drives with 
dynamic braking

700C - Compact gearmotor for any size crawler machine 
from 2.5 to 400 tons. Torque range: 1000 to 330000 Nm.  
Now manufactured in USA!
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Reliable and Integrated solutions
for power transmission and control

Bonfiglioli has been a driving force within earthmoving equipment for top 
manufacturers in the mobile industry for over 50 years.

Bonfiglioli’s rugged and reliable gearboxes are an integral component in 
crawlers, concrete mixers, excavators, self-propelled cranes, pavers, compactors, 
graders, reclaimers and more, meeting the toughest and most sophisticated 
requirements for mobile equipment.
For superior and uninterrupted performance, and faster return on investment, 
Bonfiglioli delivers.

Bonfiglioli USA
3541 Hargrave Drive, Hebron, Kentucky 41048
Ph. (+1) 859 334 3333
www.bonfiglioliusa.com

oemoffhighway.com/10055103
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New technologies, materials and uses for 3D printers have expanded the 
technology’s use in various manufacturing industries.	 by Sara Jensen

Though it may seem as if 3D 
printing is the “new kid on the block” 
in the manufacturing world, the 
technology has actually been around 
since the 1980s. Chuck Hull, founder 
of 3D Systems Inc. (company infor-
mation, 12006241), is credited with 
being one of the first to commercial-
ize the technology after inventing 
a type of 3D printing known as 
Stereolithography in 1983.

Three-dimensional (3D) printing 
is a form of additive manufacturing 
which creates 3D objects by con-
tinuously layering material until the 
object is fully formed. The item  
being printed is typically first 

created in CAD software where the 
design can be easily manipulated 
and validated. Once a 3D model is 
created, the file is transferred to the 
computer controlling the printer and 
the printer goes to work building 
the object.

Use of 3D printers has continued 
to increase as manufacturers have 
seen the time and cost savings as-
sociated with 3D printing, as well as 
found new ways to utilize the tech-
nology. In addition, improvements 
to the printing technology and the 
materials it uses has helped bring 
down the cost, further expanding its 
use within various industries.

According to Tom Charron, Vice 
President of Product Marketing at 
3D Systems, the industrial B2B side 
of the business makes up 90% of the 
company’s revenue. “Last year print-
er revenue in these categories grew 
more than 50% and approximately 
half of the professional and produc-
tion 3D printers go into outright 
manufacturing applications,” he 
says, “and we expect that number to 
continue to grow.”

Time and cost savings
One of the biggest benefits manu-
facturers have seen from using 3D 
printers has been a reduction in time 
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Today’s 3D printers 
are capable of 
printing components 
in various types of 
materials, including 
metal.
3D SYSTEMS INC.

Opportunties and savings  
with
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and cost associated with prototyp-
ing. During a recent webinar hosted 
by 3D Systems, Daniel Copley, R&D 
Manager at Parker Hannifin, Racor 
Division (company information, 
10055895) explained how 3D print-
ing has become a key part of the 
company’s new product develop-
ment process.

Copley said the company has in-
vested in several in-house 3D printing 
technologies which enable it to create 
prototypes within one to two days 
versus weeks and has also put proto-
typing costs into the $100’s, whereas 
outsourcing the printing of the 
prototype can cost into the $1,000’s. 
“For a design engineer, it’s fantastic to 
get your part in hand, be able to look 
at your concept idea and be able to 
experiment with it,” stated Copley.

With the 3D printed model, 
engineers can test and validate their 
design, and make any necessary 
changes at a minimal cost. This 
helps ensure the most optimized 
design is reached before going into 
the production tooling phase of 
the design process, which Copley 
said can take anywhere from 4 to 
6 months and cost $100,000’s or 
more. Making even the simplest 
of changes at this stage could cost 
anywhere between $10,000 and 

$50,000, versus the $100’s it costs to 
make another prototype in house. 
Copley estimated Racor has been 
able to save about $250,000 per year 
on prototypes due to its in-house 3D 
printing capabilities.

When Racor wanted to make 
changes to a new diesel engine 
blow-by filter for a customer on 
a tight deadline, Copley said 3D 
printeing allowed the company to 
create a prototype and validate its 
design within three weeks. For the 
project, Racor chose a 3D Systems 
Stereolithography apparatus (SLA). 
The printer enables Racor to print 
large filter designs, and use a high 
temperature material called Accura 
48HT to create working prototypes 
that can actually be tested on sys-
tems such as an engine.

According to Copley, the Accura 
48HT material has a temperature 
resistance of 130 C which allowed 
Racor to test the filter by using oil 
heated to actual engine operating 
temperatures. With this material 
Racor was also able to create a clear, 
see-through prototype filter assem-
bly that allowed the engineers to 
observe oil flow through the filter 
and better predict the effect of po-
tential design changes. In addition, 
the Accura 48HT features a high print 

resolution which Copley said enabled 
the creation of small, highly detailed 
components to provide Racor with a 
functional prototype very similar to 
that of a production tooled filter.

More than just prototyping
Charron says one of the biggest chal-
lenges currently facing 3D printing is 
raising awareness of its capabilities. 
“A large number of engineers and 
manufacturers still do not use 3D 
printing technology…this could be 
due to the lingering misconception 
that 3D printing is only useful for 
prototyping or concept models, and 
that’s simply not the case.”

Copley said during the webinar 
the industry is going through a re-
branding of what additive manufac-
turing means to better encompass 
what can be done with 3D printers.

He went on to say that Racor has 
found many uses for the technology 
beyond creating a physical prototype. 
Depending on the type of material 
used with the printer, Racor has been 
able to test its prototypes both in the 
laboratory and directly on engines. 
This helps ensure the functionalities of 
the filter are verified and the company 
is creating the most optimized design.

Its use of 3D printers has also 
helped the company take the manu-
facturing process into consideration 
early on in filter design to make sure 
the component can only be assem-
bled in one way and that it will be 
quick and easy to produce. Copley 
said this helps save time and money 
by ensuring the product is ready for 
manufacturing before purchasing 
costly production tool and manufac-
turing equipment.

Racor continues to find new uses 
for its 3D printers, said Copley, such 
as using them to print molds that are 
used for making urethane filter seals. 
Once a mold wears out, a new one 
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With 3D printers, even the most intricate details of a 
component such as this electronic connector can be 
accurately printed.
3D SYSTEMS INC.
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can easily be made at a price of about 
$300 or $400 each, whereas buying 
the molds costs between $3,000 
and $4,000. The company has also 
been able to make custom designed 
fixtures to help make the assembly 
process easier during manufacturing.

Charron says 3D Systems’ latest 
SLA machines are capable of creating 
casting patterns as large as an engine 
block in significantly less time than 
traditional pattern making. “And 
Selective Laser Sintering can also 
be used in applications for end-use 
parts, housings and robust test parts.”

Growing use of materials
Plastic is one of the most typical-
ly used materials for 3D printing, 
though the use of ceramics, met-
als and recyclable materials have 
increased within recent years. For 
companies such as Directed Man-
ufacturing—which makes proto-
types and production parts using 
3D printers—the more options of 
material types that can be used with 
3D printers has enabled broader pro-
duction capabilities and availability 
of products for customers.

Directed Manufacturing added a 
metal printer to its manufacturing 
facility in 2012, becoming the first U.S. 
commercial user of Renishaw Inc.’s 
(company information, 10056027) 
AM250 laser melting additive 
manufacturing machine. With this 
system, Directed Manufacturing 
has been able to create parts in a 
variety of metals including aluminum, 
cobalt-chrome, stainless steel and 
titanium. If a customer requires a new 
material, the system’s open architec-
ture allows customization of machine 
parameters to print parts from the 
newly specified material. (Visit www.
oemoffhighway.com/12006668 to 
learn more about how Directed Man-
ufacturing is incorporating metal 3D 

printing into its business.) 
“Our direct metal 3D printing is a 

huge development that’s allowing 
manufacturers to produce tool-free, 
highly complex, chemically pure 
metal parts in significantly less time,” 
says 3D Systems’ Charron. “Material 
advances also allow us to directly 
produce robust tooling for hydro-
forming, molds and more, in as little 
as a few hours, so manufacturers 
can skip the sometimes elongated 
process of traditional tooling and go 

straight to primary manufacturing.”
Graphene is one of the next materi-

als being investigated for use with 3D 
printers. Considered to be the stron-
gest and thinnest material known 
to man, graphene is composed of a 
single lager of carbon atoms and has 
been found to conduct electricity 30 
times faster than silicon. It is also a 
transparent and bendable material.

Because of its many advantageous 
properties, graphene has the poten-
tial to be used in various products 

Printing an entire car

At the 2014 International Man-
ufacturing Technology Show 
(IMTS), Local Motors produced 
its first 3D printed car, an electric 
vehicle called Strati.

The vehicle features less than 
50 parts and was printed in 44 
hours using carbon fiber-rein-
forced thermoplastic. Parts pro-
duced by the 3D printer included 
the car’s body, chassis, dashboard 
and seats. Non-printable parts—
the battery, tires, wheels, motor, 
wiring and glass windshield—were 
added onto the vehicle after it was 
printed. Once printed and fully 
assembled, Local Motors drove 
the car off of its exhibit stand 
to demonstrate it was in fact a 
working vehicle.

Local Motors collaborated on 
this project with Oak Ridge Na-
tional Laboratory (ORNL), metal 

fabrication equipment maker 
Cincinnati and the Association 
for Manufacturing Technology 
(AMT). ORNL and Cincinnati 
developed the 3D printer that 
was used, called BAAM—Big 
Area Additive Manufacturing 
machine. The printer is capable 
of printing complex parts made 
from carbon fiber-reinforced 
plastic measuring 3 feet x 5 feet 
x 10 feet.

By printing an entire car, Local 
Motors and its project partners 
have shown 3D printing has capa-
bilities beyond prototyping, and 
could make an even larger impact 
on the manufacturing world as the 
technology continues to progress 
in the coming years.

Find more images online at  
www.oemoffhighway.com/ 
12006601

Local Motors’ 3D printed car on display at the entrance to the 2014 IMTS Show.
LOCAL MOTORS
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including electronics and superca-
pacitors. Many within the materials 
industry also believe graphene 
could be used in place of steel in the 
aerospace, defense and automotive 
industries to provide components 
with increased strength, reduced 
weight and better fuel efficiency.

Graphene 3D Lab Inc. and Graphene 
Technologies are currently developing 
graphene materials for use with 3D 
printers. In September, Graphene 3D 
announced a joint venture with Stony 
Brook University to test the function-
al and mechanical properties of 3D 
printed parts made with graphene-en-
hanced materials (learn more, 
12006697). Through this joint venture, 
Stony Brook University will review how 
the graphene material performs in 
3D printing, as well as report on the 
optimal printing conditions necessary 
for the material.

Graphene Technologies is work-
ing with 3D printer manufacturer 
Stratasys Ltd. (company information, 
12006043) to develop advanced 
structural 3D printing ink that will 
be made using Graphene Technol-
ogies’ graphene and nano-dielec-
tric co-product magnesium oxide 
products. The Israel-U.S. Binational 
Industrial Research and Develop-

ment Foundation recently provided 
the two companies with a devel-
opment grant for this project (learn 
more, 12006660).

Making graphene material 
available for 3D printing would 
be beneficial for manufacturers as 
they continue to focus their efforts 
on finding new methods for light 
weighting, and could help expand 
the use of 3D printing even further.

As the types of materials available 
for 3D printing continues to evolve, 
so will the technology. Charron says 
the technology will keep getting 
better in terms of increased build 
volumes and speed, as well as 
becoming even easier to use. “We’re 
only at the tip of the iceberg,” he 
says. “In the coming years and 
decades, we’ll see designers and 

engineers get more accustomed 
to designing for 3D printing and 
embracing the unique geometry 
capabilities that the technology has 
to offer.” |

Read Online	 

Hewlett-Packard (HP) is 
reportedly set to enter the 
3D printing world in October; 
unlike many of its other prod-
ucts, the printer will be geared 
towards businesses and not 
consumers. 

Read about HP’s research on 
3D glass printing in the whitepa-
per, 3D Printing of Transparent 
Glass, at www.oemoffhighway.
com/12006665. 

HEAVY DUTY BACKUP CAMERA SYSTEM
FOR OPEN AND HARSH CAB ENVIRONMENTS  

HEATED WITH 7”  WATERPROOF 
MULTI -V IEW LCD MONITOR 

Give your drivers an edge in open or 

challenging cab environments with a 

waterproof monitor and backup camera kit. 

The heavy-duty heated camera is optimal for 

providing the clearest view in the harshest 

weather conditions and environments.

A 120° wide-angle camera displays on a 7” 

full-color LCD monitor with an ultra-sharp 

display for day or night driving. Six high 

power LEDs increase the field of vision in 

the dark and low-visibility circumstances.
KIT P/N: STSK7360

90-21 144th Place, Jamaica, New York 11435
TEL (800) 227-2095  • FAX (718) 297-0323
Info@Roscomirrors.com
www.roscomirrors.com    www.roscovision.com

A CENTURY OF AUTOMOTIVE VISION SAFETY

 Includes Four Channel Input and Quad, Tri, Split, or Single Screen Views

oemoffhighway.com/10657065

Watch Video Online	

Renishaw Inc.’s AM250 laser 
melting machine creates 
dense metal parts using a 
high-powered fiber laser.

Visit www.oemoffhighway.
com/12007257 to watch the video.
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Built on proven technology and 
testing experience in harsh envi-
ronments, HBM has developed the 
SomatXR family of data acquisition 
modules for use under extreme 
conditions. These modules are 
field-ready and can be used for an 
extremely diverse range of require-
ments and applications. Examples 
include off-highway vehicles used in 
construction, agriculture and forest-
ry, civil engineering and energy for 
structural monitoring, and automo-
tive and aerospace for field tests and 
mobile applications.

Outstanding Signal Conditioning
The first three 24-bit amplifiers 
released include the:

• MX1601B-R – measuring stan-
dardized voltage, current and 
IEPE/ICP© sensors on 16 indi-
vidually configurable channels.

• MX1609B-R – K-Type thermo-
couple amplifier providing 16 
individually configurable thermo-
couple channels.

• MX1615B-R – strain gauge 
bridge amplifier enabling up to 
16 sensors or strain gauges in full, 
half or quarter-bridge configura-
tion to be connected.

• Watch for additional members 
of the SomatXR family coming 
soon.

Robust, Sealed, and Rugged
SomatXR amplifiers were special-
ly developed for measurements 
outside the laboratory, even under 
harsh ambient conditions. The 
modules are protected from water, 
dust, shock and vibration. All 
modules meet the IP65/67 degree 
of protection and can be used in 
the temperature range from -40 
°C to +80 °C. Vibration resistance 
of 10g and impact resistance of 
70g have also been confirmed 
through standardized tests. 

Modular, Distributed, Scalable
You can mix any of the modules 
in any configuration, easily add 
or remove any SomatXR modules 
to meet testing needs, test using 
one or many modules, and place 
the modules close to the measure-
ment points to improve signal 
quality and alleviate complex 
and messy cabling situations. In 
addition, you can have precise 
synchronization via Ethernet/
PTPv2 over a distance of up to 
100 meters.

Easy to Use Setup Software
No programming skills are required 
when running catman® software with 
the SomatXR for your test configu-
ration. You have the ability to utilize 
TEDS (Transducer Electronic Data 
Sheet) for quick, easy and accurate 
test setup, and even customize your 
own sensor database. HBM’s catman 
software offers powerful data visual-
ization while collecting data, allows 
you to configure triggers based on 
any inputs, perform real-time math 
functions, and helps you validate the 
data after it has been collected. 

NEW Ultra-Rugged Data Acquisition
        Family of Modules:    

Measure Anything, Anywhere!

HBM, Inc.
19 Bartlett Street
Marlborough, MA  01752
www.hbm.com
Phone: 800 578 4260
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HBM Test and Measurement ■ phone (800) 578-4260 ■ info@usa.hbm.com ■ www.hbm.com

With the proven technology of the QuantumX together with the testing experience in harsh environments of the 
SoMat products, HBM proudly introduces the new SomatXR family of data acquisition modules.

Easily confi gure a test with one or 10+ modules. Take advantage of TEDS for quick and accurate channel confi guration. 
Synchronize data by utilizing PTP (Precision Timing Protocol) over Ethernet. And with no programming  needed, quickly 
confi gure tests, acquire and visualize data in real time, and perform post processing analysis with HBM’s  catman  software. 

 ■ Protection class IP65 / IP67 acc. to EN60529 

 ■ Extended temperature range from -40 to +80 °C

 ■ Shock- and vibration-proof according to MIL-STD202G

 ■ Scalable and modular

 ■ High channel density (16 channels per modules)

More information: hbm.com/oemsomatxr

Outstanding Measurement 
Under Extreme Conditions 
New  Rugged Data Acquisition

With the proven technology of the QuantumX together with the testing experience in harsh environments of the QuantumX together with the testing experience in harsh environments of the QuantumXWith the proven technology of the QuantumX together with the testing experience in harsh environments of the QuantumX together with the testing experience in harsh environments of the QuantumX

oemoffhighway.com/10056640
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For more info, call 800-564-5066 or 
e-mail: salessupport-us@vdo.com

Outstanding 
Solutions
Innovative information displays  
for Off-Highway applications.

CAN CockpitView
An Intelligent Information Display 
that integrates and prioritizes  
data from multiple sources.

Centrobase 400
Centrobase instrument clusters 
provide an affordable, off-the-shelf 
solution for integrated information 
display.

CANcockpit
A flexible, CAN-based  
system, processing data from  
analog and digital sensors and  
displaying via a master / satellite 
instrument architecture.

MultiViu™ Flex 
Easy-to-integrate TFT Display  
(7” or 4”) and Controller platform  
with options and models to suit  
your needs.

oemoffhighway.com/10281230

WE ASK THE 
EXPERTS

ABOUT
Global 

Economies

Politics

Consolidation 
& Engineering 

Refocusing

Climate 
Change

Technology of 
the Future

Challenges

Every year, OEM Off-Highway interviews the 
top level executives of major equipment manufac-
turers, industry associations, and component and 
technology providers. 

And, every year, we focus on several core topics 
for comment. We keep a few essentials like Global 
Economies, Technology of the Future, and Chal-
lenges so we can continue to compile insights into 
emerging regions around the world for potential 
expansion and investment, the direction of tech-
nological development, and new hurdles being 
faced along the way.

This year we added a few unique topics in-
cluding Politics (think the Highway Bill, the Farm 
Bill and Emissions Regulations), Consolidation & 
Engineering Refocusing, and Climate Change (just 
for kicks).

The goal? To project into the coming years 
and hopefully find commonalities in the pre-
dictions to paint a “Big Picture” overview of the 
global marketplace. 

What commonalities and trends do you see?
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What economies hold 
the most potential?
Global markets continue to 
be volatile, as some ex-
pected. While the U.S., and 
especially its rental market, 
remain profitable. As always, 
these assessments depend 
on how demand will vary for 
different product lines.

Looking at an emerging 
region, the Middle East and North Africa (MENA) provide 
interesting opportunities, not only because of growth in 
the construction industry, but also because of the scale of 
the projects in the region. Projects coming online in the 
region seem to offer relatively good rewards for the risks. 
That cannot be said of all MENA countries (Iraq, Libya), but 
it is true for many of them. Looking at individual countries, 
there are opportunities in China, India, Indonesia, Colom-
bia, Chile and others.

For construction, in the long term, the economic outlook 
for all of the above markets continues mostly positive. 
From a trade show perspective of reaching key customers, 
AEM members indicate continued interest in Africa, India 
and Latin America. In the next year AEM has construction 
shows on three continents: CONEXPO Latin America (2015), 
and BAUMA CONEXPO AFRICA (2015), and this December 
we have bC India.

In agriculture, the fundamentals are still very strong de-
spite recent drops in equipment sales. People need to eat, 
and there are about 200,000 more people every day. One 
way to meet this need for increased food production is the 
mechanization of agriculture on a global basis. Internation-
al markets should be positive for ag machinery sales for 
one simple reason; what the U.S. went through in the first 

half of the 20th century is now happening in countries like 
India and China at an unprecedented rate. As manufactur-
ers, we will continue to provide the equipment necessary 
to meet the food needs of society.

What recent government legislation has 
significantly affected OEMs?
AEM has been consistently engaged in the battle in 
Congress to pass a long-term, sustainably funded federal 
highway bill. Fixing the Highway Trust Fund is of utmost 
importance to all of our members, whose equipment not 
only helps build our nation’s highways but also depends on 
well-maintained roadways to do business. While we were 
disappointed in the short-term patch passed in July by 
Congress, we’re continuing to fight for a long-term bill.

Reauthorizing the Export-Import Bank has also been a 
top priority for us. Many of our members depend on the 
bank’s support to expand their business to foreign markets, 
and we were similarly disappointed in Congress’ decision 
to reauthorize the bank only for a few short months. But 
AEM continues to work with our coalition partners to se-
cure a long-term reauthorization as soon as possible.

We’ve also worked on Tier 4 engine emission regulations 
and various environmental and renewable fuels policies to 
ensure that manufacturers can fairly navigate the complex 
web of government regulations that threaten their ability 
to do business. |
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Global 
Economies

Politics

Responses by Dennis Slater,  
President, Association of Equipment Manufacturers (AEM)

Fighting the good fight
AEM continues to engage with policy makers to implement long-term beneficial 
solutions for off-road equipment manufacturers, such as the Federal Highway Bill.

Read Online	 

Visit www.oemoffhighway.com/12006617 to read 
all of the responses from Dennis Slater, including 
AEM’s constant engagement in government issues 
that will continue in the coming years.
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Power Transmission Solutions At Your Service
Collaboration and innovation are essential components 
of the product development cycle. That is why, for over 35 
years, PT TECH has been THE solutions provider for 
difficult and extreme applications. 

PT TECH not only manufactures a complete line of ex-
ceptional quality friction torque limiters, diesel engine 
clutches, brakes, gearboxes and electronic microprocessor 
controls, but also offers custom engineering services to 
help tackle its customers’ most challenging engineering 
needs.

PT TECH’s experts have the know-how to serve as an extension of your engineering department by offering 
out-of-the box solutions to the most challenging power transmission problems. We strive to understand your 
mechanical systems to deliver the optimal solution and we achieve this by:

Mechanical System Analysis
Energy & Shockload Analysis
Protection & Monitor Control Systems
In-House & External Testing
Friction Material Testing
Pressure Cycle Testing
Vibration Testing
Oil & Fluid Testing

Servo Hydraulic Load Frame Testing
High Speed Video 
Thermal Imaging (both live and still)
Environmental Chamber Testing
Lifecycle Humidity & Salt Spray Testing
Field Data Acquisition 
Complete Verification & Validation
Brake, Clutch, & Torque Limiter Testing

These capabilities simulate your extreme working conditions and beyond, to address any scenario that can 
happen in the field. We also offer our monitoring services to bring these capabilities directly to you and offer 
real-time data to understand your challenges, and areas for improvement. This allows us to maximize ef-
ficiency, increase power density and prevent unexpected machine downtime. 

PT TECH’S commitment and high-standards for excellence have built long-lasting partnerships. Now is the 
time to find that innovative solution to your power transmission problems. Partner with PT TECH today.

POWERING INNOVATION

Have a problem?  We’ll solve it.  Call us at 330.239.4933 

www.pttech.com
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PT Tech offers 
custom solutions
and quality service
around the clock. 

We’re always working for you.

www.pttech.com POWERING INNOVATIONoemoffhighway.com/10056415
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Responses by Eric Lanke,  
CEO, National Fluid Power Association

What are you seeing 
in the fluid power 
industry?
Our industry is challenged 
by an increasingly sophis-
ticated and demanding 
customer base, that is ever 
more reliant on its suppliers 
to solve its engineering 
challenges, and which seeks 

to provide efficient, productive, reliable, compact and 
attractive machines to its customers.

As a result, we see NFPA members as increasingly 
focused on their capacity for innovation. Hiring the best 
talent, staying networked and educated, investing in R&D, 
keeping up with technology, increasing creativity, respon-
siveness and agility—these are all areas our members say 
they are focusing on to help them deliver more innovative 
products to the demanding marketplace.

What is the NFPA doing to 
address those challenges?
NFPA’s mission is to strengthen the fluid 
power industry, and to fulfill that mis-
sion, we have been focused on three 
areas of strategic priority:
•	 Workforce: Building and connecting 

our members to an educated fluid 
power workforce.

•	 Technology: Promoting fluid power 
technology and fostering an innova-
tive environment for the fluid power 
industry.

•	 Inclusiveness: Serving as a forum 
where all fluid power channel part-
ners work together.

These priorities are well aligned 
with the needs our members have 
expressed. |

Workforce. Technology. Inclusiveness.
An increased demand for sophistication leads to an increased focus on innovation for 
fluid power system providers.

Challenges

oemoffhighway.com/10055686

Read Online	 

Visit www.oemoffhighway.
com/12006363 to read the rest 
of Eric Lanke’s interview on the 
NFPA’s partnership with CCEFP.
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Grand Bending, a division of 
Morris Coupling, fabricates 
short and long radius bends 
for specialized exhaust 
systems for off-road vehicles 
including airport support 
and rail-mounted service 
equipment; heat exchangers; 
high performance 
automobiles; and other 
industrial applications. An 
extensive product offering 
is available in aluminized 
and galvanized carbon steel, 
carbon steel, aluminum 
and stainless steel. Our 
capabilities include 
compound bends, welded 
fabrications, expansion, 
swaging and beading.

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

High-Quality 
Bends and 
Custom 
Fabricated 
Assemblies

oemoffhighway.com/10056467

1092 West Atlanta Street, SE, Bldg. 600
Marietta, Georgia 30060
Ph: 770-426-0734
Fax: 770-426-5572
sales@grandbending.com

ISO9001:2008 CERTIFIED

Custom Exhaust Systems

Grand Bending is your  
source for complete custom 
and high-performance  
exhaust systems.

Specializing in:

• Custom exhaust systems for  
off-road and off-highway vehicles 

• Custom-built systems to meet  
your specific requirements

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

For complete 
information about

our capabilities visit
grandbending.com
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Electric vs Hyraulic

LINAK U.S Inc.
2200 Stanley Gault Pkwy
Louisville, KY 40223
www.linak-us.com/techline
Phone: 502 292 4215

Reliable motion control 
 ...without the headache.

With the trend of electrifi cation 
growing in the off-highway 
equipment market, OEMs are 
leveraging this to simplify their 
motion control design when the 
right application presents itself. 
Electric actuators have fewer 
components, require less assembly, 
are more energy-effi cient, highly 
controllable and can be installed at 
a lower cost versus fl uid powered 
systems. And they provide key 
benefi ts to the end user – no oil, no 
drips and no cleanup.

Fewer components and less 
assembly
As the design complexity of 
your product grows, so do the 
headaches of assembly and lean 
part counts. 

Compared to hydraulics, LINAK 
electric actuators are simple to 
install and can signifi cantly reduce 
your BOM. You can eliminate 
hoses, fi ttings, valves, pumps and 
reservoirs with a single IP rated 
LINAK electric actuator. Less 

parts and less assembly yields less 
headache, faster time to market 
and a lower installed cost.

More control
LINAK electric actuators are offered 
in 12, 24 and 36V. With speeds 
up to 160mm/second and forces 
up to 15,000N, they are fi nding 
their way into applications once 
reserved for hydraulics, as well as 
applications where hydraulics create 
environmental contamination issues. 

LINAK provides more control 
and feedback options over fl uid 
systems including “H” bridge, 
PWM, multi actuator parallel, BUS 
communications and analog or 
digital position feedback.  

Power where it counts
The U.S. Department of Energy 
estimates the world’s hydraulic 
systems are at best 25% effi cient. 
Designers are continually looking 
for cost-effective energy saving 
solutions for their control needs. 
Parasitic hydraulic losses are the 

bane of remote, intermittent 
operated functions. LINAK actuators 
provide energy-saving results with 
manual or automated control of 
functions once out of reach.  With 
LINAK application experience and 
our extensive energy-effi cient 
product line, designers have another 
player in motion control.

No oil, no drips, no cleanup
Your customers will appreciate your 
design when there’s no oil and no 
drips to cleanup. Remove the risk 
of costly, labor-intensive cleanup of 
oil contamination in crops, green 
spaces and machinery with LINAK 
electric actuators.
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Whether you design agriculture, construction, forestry, turf or recreational vehicles, motion control components 
are critical to your system design. Not only should they perform reliably in the harshest conditions, they should 
be easy to install and integrate with existing controls and be energy-effi cient. All without the use of oil and 
other ancillary components.

Simplifi ed motion control for 

off-highway vehicles

Dave Moorman
dmoorman@linak-us.com

502 292 4215
www.linak-us.com/techline

Contact your LINAK 
electric motion control expert.

LA36 LA25 LA14

oemoffhighway.com/10055720
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Responses from Martin Richenhagen,  
Chairman, President & CEO, AGCO Corporation

The greatest potential for ag
Opportunities reside in emerging economies with rapidly increasing demand  
causing the need for exponential growth in productivity.

What economies hold 
the most potential for 
ag equipment?
Significant opportunity ex-
ists in emerging agricultural 
regions around the world 
such as Africa, Brazil, India 
and China. We’re focused on 
getting the most relevant 
products and technologies 
to where they can make 

the most difference—regions that have rapidly increasing 
demand and a need to exponentially improve productivity.

We’ve been a market leader in Africa for many, many 
years. We’re optimistic about growing our Africa market 
share because we have a good brand image, we have a 
long tradition—through our global tractor brand, Massey 
Ferguson, we have more than 60 years of experience in 
Africa—and we also have a good dealer and distribution 
network. There is great potential for farming in Africa, es-
pecially if the focus is on mechanization. In Africa, we have 
strengthened our position by establishing manufacturing 
capabilities in Algeria, investing in improved distribution 
and parts support, training local farmers on our model 
farm in Zambia and promoting international investment by 
sponsoring an annual Africa Summit in Berlin. Agriculture 
is the backbone of Africa’s future development; with the 
projected world population to reach 9.6 billion people by 
2050, gaining world food security is key. Africa plays an 
enormously significant role in solving some of the world’s 
most pressing food supply challenges as a total of 15% of 
the world’s arable land lies in Africa, of which more than 
80% remains unused. Nowhere else in the world is there 
such an abundance of untapped resources.

2013 was a record year for AGCO in South America; 

however, this year the market is more volatile. In Brazil, ag-
riculture continues to be an important part of the economy 
and a source of future growth, and Brazil will benefit from 
the world’s growing demand for both food and fuel. AGCO 
intends to expand the existing GSI production capacities 
by investing into a brand new factory in Passo Fundo (State 
of Rio Grande do Sul). The new factory is due to open in 
2016. The record crops of 2013 and 2014, and the contin-
uous increase of grain production have shown that there 
is a need to develop the necessary infrastructure for grain 
storage. AGCO’s grain storage business GSI (equipment for 
grain storage and production of animal protein) will help to 
meet this demand in the future.

India represents an important agricultural equipment 
market for us too. Our global tractor brand, Massey 
Ferguson, has been in India since the 1960s. We have a 
long-standing and strong partnership with TAFE who is our 
Massey Ferguson licensee in India.

China is one of the world’s largest farm equipment 
markets—it’s a large and growing market for small and 
medium sized agricultural equipment. China also has a 
large, growing market for low/mid-horsepower tractors 
and its farm consolidation and government policies drive 
growth in high horsepower tractors and combines. AGCO’s 
strategy in China is focused on growing our import busi-
ness, establishing domestic production and localization of 
tractors and combines, and leveraging China as a global 
sourcing and manufacturing base. |

Global 
Economies

Read Online	 

Visit www.oemoffhighway.com/12006239 to read 
more on how politics, consolidation and climate are 
affecting ag equipment and its technology needs.
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Better bearings 
for vibratory 
applications

A pplications such as vibratory 
compactors are challenging 
for rolling bearings, as the 

direction of load is alternating, in-
ducing very high forces on the cage. 
Bearings designed for general ma-
chinery often fail in these applica-
tions due to cage fracture or operate 
with high friction due to improper 
guidance of the rollers. 

SKF Explorer spherical roller 
bearings for vibratory applications 
are specifically engineered for rug-
ged vibratory applications. They are 
manufactured with surface-hard-
ened cages and guide rings, opti-
mized internal clearance and toler-
ances. And to improve performance 
for end-users still further, SKF has 
recently upgraded the SKF Explorer 
performance class with a unique 
heat treatment, offering improved 
wear and contamination resistance. 

The bearings provide a powerful 
solution in tough vibratory appli-
cations, especially compared to 
alternative bearings without a guide 
ring. The guide ring guides the 
rollers, so that they enter the loaded 
zone with a minimum of skew, re-
ducing friction and heat generation 
to a minimum and contributing to 
extended bearing service life.

oemoffhighway.com/10056097
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Manufacture and test

SKF Life Cycle 
Management

The Power of Knowledge Engineering
® SKF is a registered trademark of the SKF Group  |  © SKF Group 2014

A “living” process for equipment optimization 
Construction equipment OEMs and end users understand that 
effective management of assets throughout their life cycle can 
deliver signifi cant value and reduce total cost of ownership. 
SKF draws on decades of 
construction application 
experience and a unique mix 
of products, tools, services 
and technologies to help you:
• Improve productivity
• Reduce maintenance costs
•  Improve energy and 

resource effi ciency
• Extend service intervals
•  Optimize designs for 

higher reliability
To learn more about SKF 
solutions for the construction 
industry, visit skf.com/construction 
or contact construction@skf.com.
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Responses by Jim Hasler, Vice President 
 – North America, CASE Construction Equipment

New transportation  
funding methods needed
Funding shortages make maintaining current transportation system standards difficult.

What government 
legislation was passed 
that most affects off-
road OEMs?
The expiration of MAP-21, 
and the temporary legisla-
tion enacted that will fund 
the Highway Trust Fund 
through May of 2015, is 
the most significant public 
policy issue we face as an 

industry. We fully support efforts to enact long-term fed-
eral funding for transportation and infrastructure projects. 
We also believe that there are great opportunities for state 
and local governments to enact new funding mechanisms. 
Most states have shortfalls when it comes to funding, and 
this problem will not be solved with federal dollars alone. A 
good example of forward thinking is Pennsylvania, a state 
that passed legislation in November 2013 that has provided 
new money for highway and bridge projects.

Another important piece of legislation passed in 2014 
was The Water Resources Reform and Development Act 
(WRRDA), which will fund major water infrastructure proj-
ects throughout the country.

Were you able to get involved in the 
conversation on behalf of off-road OEMs?
CASE launched Dire States last year to raise awareness of 
our ailing infrastructure system and the impact it has on 
our customers and our lives. The team travelled around 
the country with an infrastructure author and his 1949 
Hudson—a metaphor of the condition of our interstate 
system—to chronicle the state of our infrastructure. Along 
the way, they met with contractors, dealers, universities, 
local business groups and public officials to build support 

for infrastructure investment at the state and local level.
Awareness quickly transitioned to advocacy, as CASE 

now supports initiatives that advance local infrastructure 
development. We have been actively involved with the 
push for Proposition 1 on the Nov. 4 ballot in Texas—an 
amendment that will bolster that state’s highway fund by 
an additional $1.7 billion annually. And we recently hosted 
an event with elected officials in support of policies to 
grow manufacturing in the U.S., as well as a constitutional 
amendment in Wisconsin that will guarantee that money 
generated by transportation-related resources (fuel taxes, 
vehicle registration fees) is only used for maintaining and 
building transportation systems.

What effects do you foresee with the lack of 
infrastructure funding support continuing into 
the upcoming years?
Current funding levels make it hard for state and local gov-
ernments to maintain existing levels of traffic and mainte-
nance on our transportation systems. A long-term federal 
funding solution will help, but we’re also encouraging 
local governments to find new ways to build and maintain 
these systems. As a nation, we require a robust infrastruc-
ture to keep us competitive in the global marketplace. As 
individuals, infrastructure impacts everything from our 
commute to our livelihood and well-being. We will need 
to continue to advance new and innovative methods of 
funding these systems. |

Politics

Read Online	 

Visit www.oemoffhighway.com/12006495 to read 
all of the responses from Jim Hasler.
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Hatz Diesel of America is the US operation of 
Motorenfabrik Hatz GmbH & Co of Ruhstorf, 
Germany in the Bavaria region where many of the 
world’s premier automobile makers are located.  
During its 130-year history the company has devel-
oped into a global engine manufacturing leader, 
yet it has remained a family-owned company.

Hatz specializes in the manufacture of high qual-
ity 1 to 4-cylinder diesel engines that are used in 
several applications such as construction equip-
ment, compressors, commercial vehicles, agricul-
tural machinery, generator sets, trucks and ships.  
In addition to manufacturing diesel engines, Hatz 
develops and sells complete system solutions and 
also produces prototype and production compo-
nents for the automotive industry.

The company is divided into three divisions: Hatz 
Diesel (engines), Hatz Systems (complete system 
construction) and Hatz Components (automo-
tive components).  The company’s global service 
network includes more than 500 service centers, 13 
branch off ices and 94 Hatz representative off ices 
in over 110 countries. Through this large network, 
the company is able to provide quick response to 
customer needs for information, spare parts and 
replacement equipment.  

Hatz Diesel engines
Hatz diesel engines range in power from 2 to 74 hp 
(1.5 to 55 kW) and are known for their reliability 
and durability and are manufactured to be world-
wide emissions compliant.  There are six diff erent 
Hatz Diesel Engine Series available:
• B-series - air-cooled single cylinder diesel 

engines with horizontal or vertical crankshaft , 
power range from 2.6 to 10.3 hp

• D-series - air-cooled single cylinder diesel 
engines with horizontal or vertical crankshaft , 
power range from 5.6 to 15 hp

• G-series - air-cooled single cylinder diesel en-
gines, power range up to 20 hp

• M-series - air-cooled 2, 3 or 4-cylinder diesel 
engines, power range from 29.7 up to 70 hp

• L-series - air-cooled 2-, 3- or 4-cylinder diesel en-
gines, capsuled, power range from 25 up to 66 hp

• H-series – New Liquid cooled 4-cylinder diesel 
engines power range to 74 hp, compact, light-
weight, powerful, low emissions with no DPF 
from 38.5 to 74 hp

Hatz Diesel 
of America

Hatz Diesel of America is the US operation of (1.5 to 55 kW) and are known for their reliability 

Hatz Diesel 
of America

Hatz Diesel of America is the US operation of 

Hatz Diesel engines
Hatz diesel engines range in power from 2 to 74 hp 
(1.5 to 55 kW) and are known for their reliability 

Hatz Diesel 
of America

HATZ DIESEL OF AMERICA
W229 N1645 Westwood Dr,
Waukesha, WI 53186
262.544.0254
sales@hatzusa.com
www.hatzusa.com

Hatz New H50 
Water-Cooled Engine

Hatz Bavarian Manufacturing 
Operations in Ruhstrof, Germany

oemoffhighway.com/10055515
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Responses by Candace Schnoor,  
Director, Public Affairs, Construction & Forestry Division and  
John Deere Power Systems

BRIC remains essential in  
the construction world
Infrastructure development delays in the U.S. and emerging industry in Mexico and 
Canada provide opportunities for construction equipment manufacturers.

What emerging 
economies have the 
most potential for off-
road equipment?
The BRIC countries contin-
ue to be a focus for John 
Deere and are the areas of 
the world where we see the 
most potential for expansion 
and growth for our con-
struction class equipment.

Manufacturing began in our two Brazilian factories in 
Indaiatuba, Sao Paulo last year. In 2011, John Deere and 
Hitachi expanded their relationship with the creation 
of a second hydraulic excavator manufacturing joint 
venture in Indaiatuba. 

In China, we recently announced plans to enhance our 
presence by constructing a Deere wholly-owned facility to 
manufacture wheel loaders and excavators near Tianjin. 

We participate in India’s growing economy through our 
joint venture with Ashok Leyland, located in Chennai, India. 

We’ve made significant investments in Russia and the 
Commonwealth of Independent States – including invest-
ments in sales and training. We’ve recently committed to 
doubling the manufacturing space at our Domodedovo 
production facility, allowing us to expand our product 
offering in Russia as we move into the future. In addition to 
the manufacturing investment, we’re establishing a leasing 
company in Russia through our John Deere Financial ser-
vices division to augment current retail financing offered 
by local banks and leasing companies. This will help us 
provide retail financing solutions, enhancing service to our 
customers in this important market.

What government legislation was passed that 
most affects off-road OEMs?
John Deere monitors legislation at the federal and state 
level, and works with its dealers to advocate for robust 
public infrastructure investments, the removal of statutory 
barriers to private investment, and encouraging projects to 
move forward to construction. Safe and reliable infrastruc-
ture is critical to provide clean drinking water, food, energy 
and safe transport for people and goods. Whether these 
projects are driven by the public or private sector, modern 
infrastructure is also essential to the economic viability of a 
country and its competitiveness.

Surface transportation programs that fund and authorize 
road, bridge and mass transit projects have continually 
been underfunded and delayed in the U.S.  

Elsewhere, broader reforms of the Mexican economy, 
and opening up the oil and gas industry to the private sec-
tor will provide opportunities for construction equipment 
sales in the coming years. The Canadian federal govern-
ment launched a “New Building Canada Plan” which will 
provide $53 billion over 10 years for provincial, territorial 
and municipal infrastructure investments. 

In other growth markets outside the U.S. and Canada, 
such as Brazil, Russia, India and China, the race to build and 
fund infrastructure, and the rapid development of urban 
centers, creates a lot of opportunity for [OEMs]. |

Global 
Economies

Politics

Read Online	 

Visit www.oemoffhighway.com/12006362 to read 
all of the responses from Candace Schnoor, as well 
as Jena Holtberg-Benge on technology solutions.
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Responses by Anders P. Larsson,  
Executive Vice President of Volvo CE’s Technology function

Consolidation 
& Engineering 

Refocusing

Technology of 
the Future

Now that Tier 4 
Final is underway, 
many companies’ 
engineering resources 
have been freed up. 
What does this mean 
for future equipment 
designs and advanced 
system development?
With Tier 4 Final machines 
launched, the resources and 

budget allocated to these projects have been freed up 
allowing our engineering focus to shift away from emis-
sion compliance and back to customer-focused R&D. The 
Tier 4 Final legislation brought a great benefit to society 
as a whole, and now that we have achieved this we can re-
focus our efforts on introducing new features that benefit 
our customers.

What current technologies have the most 
potential for future gains?
Volvo Construction Equipment (Volvo CE) is working on 
technology to support the following focus areas which 
we believe represent the future of the industry. This vision 
has the potential to drastically reduce the cost of machine 
usage and increase safety in hazardous environments. 
Reaching forward and working on futuristic technology 
drives the development of new innovations which support 
short and mid-term developments before it’s possible to 
realize the ultimate goal much further down the line.

Zero unplanned stops: A world without machine break-
downs where equipment can predict and plan its own 
maintenance, making unplanned stops a thing of the past.

Zero accidents: With pioneering safety innovations 
machines could instinctively avoid accidents – creating a 
completely safe working environment.

Intelligent machines: From active safety to fully 
autonomous machines that do the work for you—even 
without you—increased machine intelligence will bring 
numerous advantages. A Volvo research project has 
already devised a wheel loader and an excavator that 
can demonstrate simple loading and digging tasks 
without an operator on board. This technology may 
still be decades away from production but the progress 
being made is exciting. In the future we will see systems 
that detect obstacles and humans in the vicinity of the 
machine. This technology will not only help to avoid col-
lisions but also facilitate an efficient flow of equipment. 
Volvo has set itself the target of reducing accidents relat-
ing to its equipment to zero, and future technology like 
machine-to-machine communication (where machines 
‘talk’ to one another and to a central control point) will 
play a major part in achieving this.

10x higher efficiency: The electrification of construction 
equipment will produce cleaner, quieter and more efficient 
machines. Together with site optimization, this will reduce 
energy consumption to a fraction of today’s requirements.

Zero emissions: Zero emission machines and fuel-
for-life solutions will make businesses environmentally 
sustainable.

Total business solutions: All machines, products 
and services will be tailored to the specific needs of the 
customer, providing a completely integrated business 
solution. |

Back to customer-focused R&D
As machines become more customized for niche applications, freed up engineering 
resources can focus on the customer again.

Read Online	 

Visit www.oemoffhighway.com/12006877 to read 
more from Anders P. Larsson on the future of 
technology development and challenges that have 
arisen from increased demand for customization.
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Political uncertainty slows 
infrastructure development
Substantial economic potential exists around the world, though political  
and civil situations create negative impacts.

Have the current 
conditions in Russia 
affected opportunity? 
If yes, how? 
In Russia there are, of course, 
sparks of uncertainty, 
and it’s not clear in which 
direction the situation will 
develop. Despite a fluctuat-
ing ruble, our business as a 
whole has not been affected 

substantially. But issues escalate, and it’s possible we’ll 
see the situation there begin to impact markets for our 
equipment. There are rumors that Russia might implement 
a form of market protectionism, favoring equipment with 
high local content of components, and that is concerning.

What government legislation was passed that 
most affected off-road OEMs?
It’s quite clear that Tier 4 Final regulations have had a major 
impact on our business, from engineering to sales. But 
we’ve welcomed that change, as it supports Atlas Copco’s 
overall mission to create sustainable products. Where we 
might see more of a challenge is with the costs of new 
equipment. The additional R&D, as well as higher costs of 
the Tier 4 engines and components, means higher prices 
than what contractors are used to seeing. What we do, in 
addition to adding Tier 4 technology to new models, is 
incorporate upgraded or additional value-added features. 
For example, ECO Mode on our rollers and VarioSpeed 
on our pavers give owners a fuel savings of 10 to 20%, 
depending on the load of the equipment. With these kinds 
of additional features we’re trying to help contractors save 
where they can and shorten the ROI of Tier 4 models.

Where is vehicle technology lagging?
There is a big opportunity to reduce emissions on equip-
ment by replacing hydraulic components with electric 
ones. For example, manufacturers could consider replacing 
hydraulic pumps with electric motors powered by bat-
teries, which would lower the kW size of the main diesel 
engine. This not only reduces emissions, but also results in 
a quieter machine.

What technology breakthroughs would help 
propel mobile off-road vehicles ahead?
Long-lasting battery technology would be well received 
in this industry. This will allow contractors to maintain the 
same production rates they get with their diesel-powered 
equipment, but without the fuel costs.

What current technologies have the most 
potential for future gains?
It would be most beneficial if there were a standard data 
transmission protocol that could be used across all manu-
facturers’ models. Most of our customers run mixed fleets 
with equipment from multiple manufacturers, and each 
one of those manufactures has its own programs for moni-
toring data, such as information related to material density 
and fuel consumption. One standard program across all 
makes and models would mean operators could view data 
more efficiently and easily. |

Global 
Economies

Technology of 
the Future

Politics

Read Online	 

Visit www.oemoffhighway.com/12006879 to read 
all of the responses from Peter Lauwers.

Responses by Peter Lauwers,  
President, Road Construction Equipment, Atlas Copco
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Further information on our products 
and services can be found at  
www.gknlandsystems.com

oemoffhighway.com/XXXXXXXX

GKN LAND SYSTEMS
• Design, manufacture, market and service power 

train products and systems to transmit and 
control power 

• Work with leading global original equipment 
manufacturers off ering eff iciency, reliability and 
safety 

• Enable agricultural, construction, mining and 
industrial customers’ machinery to propel, 
position and perform 

• Engineer an extensive range of products and 
systems.
 › Couplings & Driveshaft s
 › Gearing & Speed Changers
 › Clutches & Brakes
 › Integrated Drive Systems
 › Sensors and Controls
 › Wheels, Hubs & Spindles
 › Innovations in electrifi cation and hybrid systems

GKN Land Systems is a leading global supplier of 
power management solutions and services. Our 
product technology delivers the power to harvest 
crops, move earth, mine resources, handle materi-
als and capture natural energy. 

GKN Land Systems off ers a full range of integrat-
ed electro-mechanical PowerTrain components, 
systems and solutions that transfer power, from 
the source to your application, with a continually 
expanding capability for electric and hybrid drives.

GKN Land Systems is a leading global supplier of 

GKN Land Systems is a leading global supplier of power management solutions and services. 
We design, manufacture and supply products and services for the Agricultural, 

Construction, Mining and Utility Vehicle markets and key Industrial segments,  

offering integrated powertrain solutions. 
Further information 
visit our website
www.gkn.com/landsystems/

INTEGRATED POWERTRAIN COMPONENTS, SYSTEMS AND SOLUTIONS

From 
Power Source 

To
Power Applied

Couplings Gearboxes Driveshafts Brakes Controls Electrics Wheels Clutches 

oemoffhighway.com/10110734
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Responses by Walter Koellner,  
Sr. Director Mobile Mining, Siemens

Coal restrictions and  
natural gas demand
Traditional mining economies remain the most likely opportunities  
for a slowing and consolidating global mining industry.

What are the 
economies you are 
looking at for growth?
We are working with large 
mobile mining equipment 
like haul trucks and elec-
tric rope shovels, so our 
opportunities are limited to 
several hundred large open 
pit mines around the world. 
We see the largest growth 

opportunities still in the traditional mining countries like 
Chile, Peru, Australia, South Africa, the U.S. and Canada, but 
also in China, Russia, India, Brazil and Mexico.

Business with Russia is down but I do not believe that 
this is caused mainly by the “Ukraine situation,” it is just 
similar to the mining downturn we see all over the world.

What government legislation was passed that 
most affected the how you go to market?
Typically our equipment is used 50% in coal and 50% in 
ore. The regulations put on the coal business have not 
enticed coal companies to invest a lot in mobile mining 
equipment, and the cheap price of natural gas has been 
another factor. However, in China and India there are still a 
lot of coal fired power plants commissioned every month 
so we hope our business in these countries will compen-
sate our difficult situation here in the U.S.

We believe there will be a continued pressure on coal. 
We expect an upturn in the business in 2016.

Have you seen an increase in industry 
consolidation this year?
There has definitely been a trend towards consolidation 
of mining companies and mining equipment manufactur-

ers over the years. Fundamentally the companies believe 
that consolidation will allow them to grow the business, 
reduce costs and increase revenue and profits. Companies 
like ours will continue to be competitive through organic 
growth, and through acquisitions in key vertical markets 
that may provide profitable growth and product/service 
portfolio synergies.

What positive or negative effect has this had?
We mainly deal with large equipment OEMs. Here the 
consolidation has opened some opportunities to increase 
business with products for new types of machines, e.g. not 
only for electric rope shovels but also for hydraulic shovels. 
This is not automatically given, but can be a growth op-
portunity for us. Dealing with corporate mining conglom-
erates allows us also to see requirements for many mines 
around the globe and not only for one mining location.

Where is the industry lagging?
Two areas which are lagging are: First – better efficiency 
which could be addressed with engine fuel savings, cap-
ture of the lost electric braking energy, trolley operation 
and energy storage with Ultra capacitors and batteries. 
Second – the truck drivers could benefit from more opera-
tor assist functions e.g. auto park and there could be more 
semi- or full-autonomous operation. |

Consolidation 
& 

Engineering 
Refocusing

Global 
Economies

Politics

Read Online	 

Visit www.oemoffhighway.com/12006365 to read 
all of the responses from Walter Koellner, with 
more commentary on the future of mining technol-
ogy including Siemens’ eHighway concept.
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Responses by Ian Fountain,  
Director of Application Segments, National Instruments

Vehicle-performed features  
and capabilities continue to rise
Data collection and distributed system architectures allows engineering teams to build 
upon validated pieces and integrate into larger systems.

Where is the heavy-
duty vehicle industry 
lagging?
In many ways, the 
heavy-duty vehicle industry 
is actually ahead in terms of 
key technologies. For exam-
ple, there have been some 
projects to advance vehicle 
electrification, but we have 
not seen the widespread 

adoption of these technologies in this industry like we 
have in the passenger car market. There is also still a 
bit of a brute force approach to systems engineering 
of embedded electronics in heavy-duty vehicles which 
leads to a slight lag in quality. Passenger vehicle manu-
facturers are very concentrated on vehicle quality due to 
the high cost of a recall, but heavy-duty manufacturers 
have significantly less volume, allowing them to tolerate 
some potential quality issues by offering field support to 
their customers.

What current ideas and new technologies have 
the most potential for future gain?
The industry seems to be heavily investing in technologies 
like robotics and general automation. This desire for vehi-
cle automation creates a heavier reliance on embedded 
software to control different aspects of their tasks, which 
means that their ability to test and validate the systems 
more easily and efficiently becomes critical in the devel-
opment process. Similar to passenger vehicles, the more 
embedded software is present, the more emphasis there is 
on safety and making sure the vehicles will reliably operate 
as expected.

How will distributed system architectures 
be incorporated into the heavy-duty vehicle 
industry?
Distributed systems are ideal for transportation-related 
industries because the growth in capabilities and functions 
needed to be performed by a vehicle continues to rise 
due to consumer, environmental and legislative demands. 
This means there will be growing networks of embedded 
electronics in heavy-duty vehicles.

This network of distributed ECUs is great for engineering 
because it allows for engineering teams to break down the 
overall functionality into specialized pieces and focus on 
one problem at a time. The systems can then be integrated 
into larger systems and more and more components once 
functionality is validated.

This approach is part of the typical design V for embedded 
software. Companies should always be doing this sys-
tem-level test by simulating different parts of the vehicle and 
ensuring that they are testing early and often for the entire 
system. This reduces the number of bugs introduced into the 
software that could cause problems for the end user.

With the National Instruments test platform, we work 
to provide our customers with a scalable platform that 
easily allows them to test a single component and then 
reuse these test components as the pieces scale to a larger 
system, ultimately implementing this in a full vehicle. |

Technology of 
the Future

Read Online	 

Visit www.oemoffhighway.com/12006488 to 
read Ian Fountain’s responses on the role Big Data 
and ‘The Internet of Things’ will play within the 
industry.
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Firwin Corp – An 
industry leader 
in removable and 
permanent insulation 
systems for engines & 
exhaust components.
Looking to insulate your engine and exhaust components?

Firwin has been supplying OEMs with custom-designed 
removable insulation blankets for over 30 years. 

Our extensive engine library of engine design patterns 
means that we are often already familiar with the engine and 

exhaust components in question, and 
can quickly swing into 
production without 
the need for dimen-
sions and drawings.

High temperatures? 
Firwin’s Removable 
Insulation Blankets 

can be designed to 
withstand heat as high as 

2000°F/1100°C.
Prefer a particular fastening system? Firwin’s insulation 

blankets can be designed with the fastening system that best 
meets your needs.

Have a particularly challenging heat related issue? Our ex-
perienced team of designers and engineers are well versed in 
3D modelling, heat flow simulation, and material selection 
to help you meet your insulation 
challenges. 

Firwin Corp. is certified to 
ISO 9001:2008 and UL 2200.

Visit us at 
www.firwin.com 
or give us a call at 

1 877 FIRWIN7 (347 9467)

One size does 
not fit all!

Let Firwin be Your Insulation 
Solution Provider

Custom-Designed Removable 
Insulation Blankets.

oemoffhighway.com/10055417
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POSITAL, a unit of the international FRABA group, 
has been in the business of building position and 
motion sensors for over 50 years. Over this period, 
POSITAL has been in the forefront of developing and 
re� ning the technologies used in rotary encoders, 
inclinometers (tilt sensors) and linear position sensor 
and has contributed signi� cantly to improving the 
accuracy, reliability, versatility and cost-e�  ciency of 
these devices.

� e latest generation of sensors from POSITAL o� er 
a winning combination of precision and durability. 
Devices that were once found mainly in in the world 
of manufacturing can now be trusted to deliver reli-
able results for control systems built into construction 
vehicles, agricultural equipment, mining equipment 
and other o� -road machinery.

POSITAL provides some of the most rugged position 
sensors available. Armoured housings, heavy-duty 
sha� s and bearings and protection from dirt and 
moisture up to IP69K levels ensure that POSITAL 
sensors have what it takes for o� -road vehicles and 
mobile machinery. POSITAL sensors are based on 
� exible modular designs that allow customers to 
select the performance levels, mechanical features 
and communications interfaces that are right for their 
application. Over 140,000 variants are available. 

Rugged Position 
Sensors for 
Tough Jobs
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Responses by Tim Jackson,  
Chief Technology Officer, Tenneco

Clean air beyond pollutant 
reduction strategy
Increasing emissions restrictions beyond Tier 4 mean continued demand  
for advanced aftertreatment technology solutions.

What are the 
economies you are 
looking at for future 
expansion and 
growth?
Tenneco serves the world’s 
leading on- and off-road 
commercial vehicle and 
engine manufacturers, and 
sees significant growth 
opportunities in the BRIC 

countries as well as the Mercosul countries in South 
America, with Argentina and Chile now adopting emission 
regulations similar to Brazil. Japan also represents a good 
growth opportunity for Tenneco as we have recently ex-
panded our technical center in Yokohama, established our 
first manufacturing facility in Osaka, and new regulations 
are impacting both on-road commercial trucks as well as 
non-road engines produced in Japan.

What political/government regulation/
standard/bill was passed in the past year that 
most affected the way you do business and go 
to market?
Several recent examples of regulations that present growth 
opportunities for Tenneco include US Tier 3 for light vehi-
cles, and China NS VI. 

How do you foresee this effect continuing into 
next year and in years to come?
Emissions regulations are a fundamental growth driver for 
Tenneco, and we expect increasingly stringent regulations 
around the world to continue to support the demand for 

new aftertreatment technologies. For example, our elec-
tronic exhaust valves, which are in production today, and 
our waste heat recovery systems currently in development 
could both play a role in helping engine and equipment 
manufacturers meet future GHG regulations.

Now that Tier 4 Final is underway, many 
companies’ engineering resources have 
been freed up to refocus on developing new 
products instead of refining existing products 
to meet regulatory expectations. Have you 
seen this refocusing? What does this mean for 
future system development?
Even with Tier 4 Final systems now in production, there 
will be a continued focus on optimizing these system 
designs for better performance and lower cost, so we ex-
pect to see engineering resources split between product 
refinement and innovation. For the long term, emissions 
regulations are a fundamental growth driver for Tenneco, 
and we expect increasingly stringent regulations around 
the world to continue to drive demand for new aftertreat-
ment technologies.

In addition, we see opportunities for Clean Air technol-
ogies that go beyond the reduction of criteria pollutants 
to help contribute to improved fuel economy and lower 
greenhouse gas emissions. |

Global 
Economies

Politics

Read Online	 

Visit www.oemoffhighway.com/12006366 to read 
all of the responses from Tim Jackson.
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POSITAL, a unit of the international FRABA group, 
has been in the business of building position and 
motion sensors for over 50 years. Over this period, 
POSITAL has been in the forefront of developing and 
re� ning the technologies used in rotary encoders, 
inclinometers (tilt sensors) and linear position sensor 
and has contributed signi� cantly to improving the 
accuracy, reliability, versatility and cost-e�  ciency of 
these devices.

� e latest generation of sensors from POSITAL o� er 
a winning combination of precision and durability. 
Devices that were once found mainly in in the world 
of manufacturing can now be trusted to deliver reli-
able results for control systems built into construction 
vehicles, agricultural equipment, mining equipment 
and other o� -road machinery.

POSITAL provides some of the most rugged position 
sensors available. Armoured housings, heavy-duty 
sha� s and bearings and protection from dirt and 
moisture up to IP69K levels ensure that POSITAL 
sensors have what it takes for o� -road vehicles and 
mobile machinery. POSITAL sensors are based on 
� exible modular designs that allow customers to 
select the performance levels, mechanical features 
and communications interfaces that are right for their 
application. Over 140,000 variants are available. 

Rugged Position 
Sensors for 
Tough Jobs

Designed For Challenging Environments

High Shock and Vibration Resistance

High Protection Class  - Up to IP69K 

Magnetic, Multiturn, Wear-free Technology

Resolution up to 16 Bit

Available with Safety and Explosion Proof  

Find out More at

www.posital.com

SENSORS FOR 

MOBILE MACHINES

Certificates

oemoffhighway.com/10114478
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Responses by Mahendra Muli,  
Director of Marketing and New Business Development, dSPACE Inc.

Software solutions remain 
essential for efficiency
The significant push for mechatronic solutions and embedded software in vehicle  
design encourages innovation, and with it a need for powerful design tools.

Now that Tier 4 
Final is underway, 
many companies’ 
engineering resources 
have been freed up to 
refocus on developing 
new products 
instead of refining 
existing products 
to meet regulatory 
expectations. Have 

you seen this refocusing? What does this 
mean for future equipment designs and 
advanced system development?
Electronics and mechatronics are leading product inno-
vation in both vehicle and implement control. In addition 
to powertrain electrification, there is also interest in 
converting traditional hydraulic controls to electric drives. 
Advanced driver assistance systems (ADAS) leading to full 
autonomous driving is one of the most active product  
development areas. This involves a lot of technology 
infusion into the vehicle, including a variety of sensors, 
electronic control units (ECUs), and software to enable 
this technology.

Where is the heavy-duty vehicle industry 
lagging (technologically and/or manufacturing 
process)?
Computing and electronics technology are rapidly chang-
ing and opening new possibilities in product innovation. 
Additionally, there is significant collaboration among OEMs 
to understand the non-competitive technology com-
ponents that could benefit from the economies of scale 
leading to standards such as AUTOSAR. On the other hand, 

with increasing software content there is a renewed focus 
on the software development process. This highly dynam-
ic technological environment provides the heavy-duty 
vehicle industry an opportunity to benefit from technical 
advancement to create a competitive edge, while reduc-
ing cost by leveraging standards. The heavy-duty vehicle 
industry has an opportunity to benefit from:

•	Vehicle-to-Infrastructure (V2I) capabilities with changing 
on-road infrastructure

•	Leverage electronics/mechatronics to create a competi-
tive edge

•	Economies of scale by leveraging cross-industry stan-
dardization (such as AUTOSAR)

What new challenges have arisen that effect 
the way you design or manufacture your 
product? How you do business? How you go to 
market?
Mechatronics and embedded software are a very inno-
vation-rich segment of product development. Increasing 
electronic content in the vehicle is leading to fast growing 
system complexity. To manage this system complexity and 
large amounts of data, we are continuously innovating on 
our side to provide tools to manage data, while increasing 
product development efficiency. We have developed sev-
eral products to support customers’ model-based design 
(MBD) tool chains. |

Consolidation 
& Engineering 

Refocusing

Technology of 
the Future

Read Online	 

Visit www.oemoffhighway.com/12006485 to read 
all of the responses from Mahendra Muli.

Challenges
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Even under the most severe condi-
tions, the SKF Agri Hub’s advanced 
sealing solution helps protect 
against mud, dust and other con-
taminants that could lead to prema-
ture bearing failure. According to 
SKF testing, the reduction in bear-
ing failures can enable farm produc-
tivity increases of up to 150%. 

SKF testing also revealed that the 
SKF Agri Hub for tillage discs can 
significantly reduce downtime and 
extend total service life up to three 
times longer than traditional bear-
ing designs.

Greased and sealed for life, the 
SKF Agri Hub provides a reliable, 
easy-fit hub sealing solution that’s 
suitable for implements with inde-
pendent tillage discs. The hub units 
include a flanged outer ring that is 
pre-drilled and tapped to accommo-
date a disc, and a stationary inner 
ring fitted with a threaded stub shaft 
for easy mounting.

SKF Agri Hub for independent 
tillage discs offers a relubrication-
free, cost-effective solution for 
driving farm productivity

oemoffhighway.com/10056097

With decades of experience in the agriculture industry, SKF 
understands the unique challenges faced by farmers. So we 
work closely with equipment manufacturers to provide innovative 
solutions that improve farm productivity and profitability, while 
providing advantages for OEMs. From seeding to harvesting,  
SKF Agri Solutions deliver important benefits including:

To learn more about SKF Agri Solutions, visit  
skf.com/agrisolutions or contact agriculture@skf.com.

• Greater precision
• Improved reliability
• Reduced environmental impact
• Reduced maintenance

• Longer service life
• Lower cost per hectare 
• Reduced warranty costs
• Simplified assembly 

Helping farm equipment 
work harder, longer

The Power of Knowledge Engineering
® SKF is a registered trademark of the SKF Group  |  © SKF Group 2014
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Responses by Jules Carter,  
Divisional Chief Engineer, New Product Innovation and  by 
Mark Benkendorf, Vice President of Sales & Business 
Development - Americas, GKN Land Systems

Tremendous progress  
in electrification
Reduced operating costs drive product changes, and precision 
systems and electrification deliver results and reliability.

What are the 
economies you are 
looking at for future 
expansion and 
growth?
GKN Land Systems is a 
global enterprise and we 
continue to grow and invest 
in the markets that are per-
forming strongest, namely 
North America, Brazil and 

China. The Agriculture market has slowed down consid-
erably across the globe, but we continue to see growth 
in Construction Equipment and the Industrial Segment in 
most of the regional markets that we serve.

Has the current conditions in Russia/Ukraine 
or other international situations affected your 
current or future business plans? If yes, how?
The situation in the Ukraine is of concern to GKN Land Sys-
tems and like most companies operating in this region, our 
revenues and prospects for this area have been adversely 
impacted. As a global company, however, we are not highly 
reliant upon any one single region that our long-term 
future will be negatively affected.

What political/government regulation/
standard/bill was passed in the past year that 
most affected the way you do business and go 
to market?
GKN is most impacted by any legislation or regulation that 
affects farm income and construction spending. We strive 
to continuously improve our products in terms of quality 

and other factors that lead to better fuel efficiency so that 
our customers see a competitive advantage in utilizing 
GKN products and engineering services.

How do you foresee this effect continuing into 
next year and in years to come?
GKN Land Systems has made major investments and 
tremendous breakthroughs in the field of equipment 
platform and attachment electrification. This should be 
a tremendous growth market over the next decade and 
will lead to lower costs and improved productivity for 
our customers.

What current ideas and new technologies 
have the most potential for future gain?
Hybrid and electrification of driveline systems will have 
a significant gain in the future on two levels. Firstly, 
through the reduced running costs and improved em-
missions, but also the secondary benefit of controlability. 
An electrified machine is fully computer contolled and 
can achieve a higher level of accuracy. These systems will 
easily interact with precision operation tools such as au-
tonomous control, highly accurate GPS, drone monitor-
ing, and they will have the ability to report their current 
state very accurately. |

Global 
Economies

Technology of 
the Future

Politics

Read Online	 

Visit www.oemoffhighway.com/12006423 to read 
more from GKN Land Systems, including details 
about the company’s hybridization efforts.

Jules Carter

Mark Benkendorf
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Dana Off ers Full Range 
of Transmissions for 
Front-End Loaders

Global manufacturers of construction equipment are 
continually asking suppliers to deliver front-end 
loader drivetrain solutions easily adapted to market 

preferences and local needs.
Dana Holding Corporation o� ers a full range of drive-

train options for mid-sized front-end loaders to meet a 
full range of market needs, including everything from 
value-driven solutions to premium con� gurations with 
advanced technologies.

� is system � exibility allows machine designers to con-
� gure a series of vehicles in a single power range that o� er 
a variety of basic to advanced features while requiring a 
minimum of alterations to the design envelope.

� e new Spicer® TE18 powershi�  transmission is 
specially engineered to supply front-end loaders with 
higher input power capability, reduced maintenance, and 
smoother, quieter operation.  Rated from 200 to 260 hp, 
the TE18 is a four-speed transmission platform that pro-
vides superior shi�  quality through high energy-capacity 
forward and reverse clutches, adaptive clutch modulation, 
and helical gears.

Dana will o� er the Spicer TE18 transmission with an 
optional technology package that includes a � ve-speed 
transmission with lock up, enabling direct drive even at 
low speeds to further reduce fuel consumption by up to 10 
percent.

� e Spicer TE18 transmission will be managed by 
Dana’s new series of lead-free electronic transmission 
controls, which o� er wider systems integration through 
upgraded so� ware and enhanced hardware capacity, 

� exibility, and expandability.  � ese improvements will 
enable Spicer transmissions to o� er the latest features such 
as eco-drive, power drive, and next-generation overlap 
control.

� e Spicer TZL18 powershi�  transmission – a basic 
version of the TE18 – is available now for premium ZL50 
front-end loaders produced in China and other emerging 
markets.

� e R2 hydromechanical variable transmission (HVT) 
from Dana Rexroth uses a modular platform to deliver a 
full suite of con� guration options and so� ware controls, 
such as direct or remote mounting, � exibility in shi�  con-
trol and drive strategy parameters, and the deployment of 
up to three power take-o�  pumps. � e transmission o� ers 
� exibility in shi�  control and drive strategy parameters 
through varying transmission output ratio con� gurations.

Designed to maximize e�  ciency and reduce overall ve-
hicle ownership and operating costs, the HVT R2 is ideal 
for front-end loaders and other o� -highway applications 
requiring 180 to 260 hp of engine output power. 

Dana Off ers Full Range 
of Transmissions for of Transmissions for 
Dana Off ers Full Range 
of Transmissions for 
Dana Off ers Full Range 

Front-End Loaders

info@dana.com
www.dana.com/off highway

Dana Rexroth’s HVT R2 maximizes 
eff iciency and reduces overall vehicle 
ownership and operating costs.

The Spicer® TE18 
transmission will 

be managed by Dana’s 
new series of lead-free electronic 
transmission controls

oemoffhighway.com/10055268
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Responses by Fausto Carboni, General 
Manager, Mobile and Wind Solutions Business Unit, Bonfiglioli

Globalization is a challenge for 
the small, opportunity for the big
Consolidation provides the significant resources necessary to introduce new innovation.

What are the 
emerging economies 
you see with the 
most potential 
for expansion and 
growth for off-road 
equipment?
In our opinion, BRIC econo-
mies have a great potential, 
although today the growth 
rate of all of them is some-

how lower than their real potential. We believe MINT (Mex-
ico, Indonesia, Nigeria, Turkey) also have potential, and in 
fact they have a bigger percent growth potential, but the 
scale of the market is so much smaller for a start, that it will 
be hard to compare to BRIC. We expect within BRIC, a good 
percentage of growth in India due to political stability.

Have the current conditions in Russia/Ukraine 
affected that outlook and opportunity?
Yes, most definitely. Ukraine being a very large agricultural 
market (one of the largest in Europe) and Russia being a 
very large market for all the German manufacturers of Ag 
and Construction machinery, the crisis there has severely 
affected the result of some of our large OEMs. If the situa-
tion does not get sorted out soon we will start seeing the 
real potential effect. Also, our direct sales into Russia are 
affected by the current and potential economic sanctions.

Have you seen an increase in industry 
consolidation through mergers and 
acquisitions this year over previous years?
Yes, surely we have seen this in Construction as well as in 
the Ag market. The reason, in our opinion, is the increased 
need of resources to design a new range of machines, 

introduce new innovations, extend distribution networks, 
etc., which demand larger company size. It will continue 
for sure; globalization is a challenge for the small and an 
opportunity for the big.

What positive or negative effect has 
consolidation had on your business?
In consolidation, it becomes very important [to know] 
“who is your customer.” Our strategy has been always to 
be with the largest possible customers, accepting the chal-
lenges (quality, service level, price expectations) in light of 
the stability in the long term. We believe this strategy pays 
off: when large OEMs take over smaller firms, the supplier 
of the buyers are more likely to stay on board than the sup-
pliers of the bought-out. Other companies in our business 
made different choices, and they are suffering for that.

Where is the heavy-duty vehicle industry 
lagging technologically?
Efficiency, particularly fuel efficiency, is not yet a factor 
considered enough in selecting mobile equipment, partic-
ularly in the small-medium range (up to 100/150 kW). This 
is strange, because fuel is a very high portion of the vehicle 
lifetime running cost, and is hardly regarded as a factor. It is 
a factor in very large machinery, but we have to think that 
a lot of companies run large fleets of small equipment.... 
[Fuel] costs a lot in the long run, often much more than pur-
chasing a more expensive but more efficient machine. |

Consolidation 
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Refocusing
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Read Online	 

Visit www.oemoffhighway.com/12006487 to read 
all of the responses from Fausto Carboni.
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Part-time front-wheel drives for 
trucks which spend a large pro-

portion of their operating time on 
the road but also occasionally need 
off-road capability. Ultimately, they 
represent an inexpensive alterna-
tive to a permanent all-wheel drive 
system. ContiTech has developed 
lines for this application which 
withstand extreme pressures. The 
lines carry-hydraulic oil which 
is pumped to motors and drive 
the vehicles’ front wheels under 
extreme pressures. ContiTech sup-
plies between 15 and 30 such lines 
per vehicle.

The new lines must withstand 
pressure up to 450 bar (6527 psi). 
This is ensured by a spiral steel 
sheath which forms the strength 
member. ContiTech offers these 
lines up to a nominal diameter 
of 25 mm and can also fit them 
with snap-on connectors. This not 
only simplifies installation in the 
customer’s plant, but also prevents 
any torsion on the line which is 
unavoidable with screw unions and 
which would be detrimental to the 
component’s pressure resistance.

“To ensure that the lines remain 
permanently leakproof, they are 
subjected to rigorous impulse and 
movement testing before leaving 
our plant,” emphasizes Head of 
R&D Christof Kirsch. This also 
includes vehicle-related tests in 
which the later applications are 
simulated.

Lines for the front-axle drive 
withstand extreme pressures
•  Vehicle-related testing at ContiTech 

simulates later applications
•  Snap-on connectors aid  

fitting and avoid torsion Photo: ContiTech

Up to 30 such lines for 
the front-axle drive 
are required per 
vehicle.

Reduced emissions, lighter, more environmentally friendly – as a 

specialist in all types of hose lines, we open up new prospects with 

our innovative prowess when it comes to vehicle construction and 

mechanical engineering. Together with you, we develop hoses, lines, 

and custom-fit connections that are pioneering in the field of material 

and process engineering. Clean solutions for strong machines – 

from the idea to production readiness. ContiTech Fluid Technology.

ContiTech. Engineering Next Level

Precision 
of the highest degree  

ContiTech North America, Inc.
Auburn Hills, MI 48326
Phone: +1 (248) 393-5486
Email: lisa.zangara@contitech-usa.com

oemoffhighway.com/10859956
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Responses by Jeff Herrin,  
Director, Danfoss Power Solutions, Global Advanced  
Engineering Systems

Ready-to-go subsystems
With engineering resources being freed up, integrated system solution  
demands can be met.

What are the 
economies you 
are looking at for 
future expansion 
and growth? Has the 
current conditions 
in Russia/Ukraine or 
other international 
situations affected 
your current or future 
business plans?  

Danfoss has specific growth and investment strategies 
associated with China, India, Brazil and Russia. Danfoss 
will be reviewing the economies of the MINT (Mexico, 
Indonesia, Nigeria, Turkey) countries to understand 
potential for investment and growth.

The current conditions in Russia/Ukraine are contrib-
uting to an overall slowing in the demand for a variety of 
mobile equipment, including agricultural machinery. We of 
course continue to align with the sanctions against Russia 
as required, and we continue to monitor the business de-
velopment in Russia to align our investment plans with the 
market requirements.

What political/government regulation/
standard/bill was passed in the past year that 
most affected the way you do business and go 
to market?
Tier 4 Diesel Engine Emission regulatory standards, and the 
safety regulations in Europe.

How do you foresee this effect continuing into 
next year and in years to come?
The Tier 4 Diesel Engine Emission standard has required 
companies to direct their engineering resources on inte-

grating new engine packages in off-highway equipment. 
By many accounts, this activity is only 60% complete and 
will require the next eight years to fully complete. Equip-
ment manufacturers will be seeking solutions that allow 
them to manage power more effectively, improve fuel 
efficiency, add new machine capabilities, and offset the 
costs associated with the Tier 4 engine implementation. 
Due to the Tier 4 effort, minimal investments in machine 
innovation and technology development have been made 
over the past six years. Now that engineering resources 
are being freed up, equipment manufacturers will invest 
in technology development and new types of innovation. 
Similarly, the safety regulations in Europe have and will 
continue to drive new product development to help our 
customers meet the safety requirements.

Where is the heavy-duty vehicle industry 
lagging (technologically and/or manufacturing 
process)?
Technology development, particularly in the areas of elec-
tric drives and telematics. There are also opportunities for 
improvement on design processes that leverage modern, 
digital tools to accelerate design, development and release 
of complex vehicle systems. One example is vehicle sys-
tems simulation and linking development to manufactur-
ing through digital collaboration and automation. |

Global 
Economies

Technology of 
the Future

Politics

Read Online	 

Visit www.oemoffhighway.com/12006367 to read 
more from Jeff Herrin about the continued empha-
sis on electrification within the industry, as well as 
the growing collection and use of machine data.
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The Logan 
LC-318 

Bell Housing 
PTOtransmits 

10,000 lb. ft. of 
torque @ 200 psi.

oemoffhighway.com/xxxxxxxx

Logan PTO- 
Power Take 
Off Clutches
The LC-318 Generation III is now available 
from Logan Clutch. The LC-318 transmits over 
10,000 lb. ft. of torque @ 200 
psi. Logan offers a full range 
of standard power take off 
clutches to suit a variety of 
OEM Industrial, Mobile, Oil & 
Gas, and Marine applications. 
Engineered, modified standards 
are available to meet specific 
application requirements. Logan 
products are engineered and 
manufactured in Cleveland 
Ohio, U.S.A. 

Key product features include: 
• SAE flywheel mounted  
• Air or Hydraulic actuation
• Self-adjusting disc pack 
• Push button actuation 
• No expensive electronic 

controllers/actuators 
required. 

• No pilot bearing  
• Ideal for In-line or Heavy  

side loads 
• Hi torque, small envelope

Applications Include: 
• Snow Blowers 
• Road Milling and Grinding
• Dredging and Trenching  
• Tub Grinding and Rock 

Crushing

Flexible Coupling

 

 

Clutch

 

Hydraulic Pump

PTO Clutch Applications:
•   Connect/Disconnect Direct Drives
•  Mobile or Stationary Auxiliary Drives
•  Single and Multi-Station Pumps

Logan Direct Drive 
PTO Clutches

Advantages:
•   Power on demand – engage 

drive only when required
•   Ideal for cold start and  

hybrid applications 
•   Reduces fuel consumption 

and lowers emissions
•   Prevents over-speeding of 

pumps when disengaged

Features:
•   Air/Fluid actuation, self-

adjusting, disc pack
•   Self-contained, corrosion 

resistant design
•   SAE A thru E Splines/ISO 

mounting flanges/bore  
and keyway

•   Torque ranges from  
50 to 2550 lb. ft.

• Made in U.S.A.

manufacturers of clutches and brake products 800.525.8824  
Cleveland, Ohio • U.S.A.

Patent 
Pending

www.loganclutch.com

oemoffhighway.com/10947421
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Responses by Ian J. Faass,  
Vice President, Off Highway, The Timken Company

Innovation based on  
customer wants and needs
Refocused engineering resources will go beyond Tier 4 to address customer  
needs for improved performance, reliability and efficiency.

What are the 
economies you are 
looking at for future 
expansion and 
growth?
The well-established BRIC 
countries continue to pres-
ent growth opportunities 
in varying degrees and we 
are planning accordingly. 
Sales and technical support 

are available in these regions and we continue to monitor 
manufacturing expansion in targeted areas. In addition, we 
are expanding our sales reach with new offices in Turkey. 

Now that Tier 4 Final is underway, many 
companies’ engineering resources have 
been freed up to refocus on developing new 
products instead of refining existing products 
to meet regulatory expectations. Have you 
seen this refocusing?  
The implementation of Tier 4 represents one of the largest 
technical commitments for manufacturers in a long 
time, and as those efforts come to a close, highly skilled 
resources are being redeployed to tailor products to suit 
regional preferences for features and durability. The need 
for the right products at the right price and that deliver the 
reliability and performance that customers demand has 
never been higher.

Where is the heavy-duty vehicle  
industry lagging?
The heavy-duty industry continues to drive innovation 
based on customer needs, like precision planting, and 

meet government regulations, like emissions control. How-
ever, there still is opportunity to make strides in off-high-
way in comparison to the improvements in fuel economy 
made in the automotive and heavy truck industries. For us 
a primary focus is using our sophisticated analysis and test-
ing capabilities in reducing parasitic losses in powertrain 
and wheel applications.

What current ideas and new technologies have 
the most potential for future gain?
In the mining loading and haulage space, the desire for 
automated mining vehicles will drive new technology de-
velopments. In the future, not needing to design a driver’s 
cab may allow for changes in the vehicle structure and 
powertrain architecture that could fundamentally change 
designs to be more productive and efficient.

What new challenges have arisen that effect 
the way you design or manufacture your 
product? How you do business? How you go  
to market?
The size of opportunities and pace of development in cer-
tain markets create challenges to deliver the greatest value 
to the end user across the spectrum of performance levels 
and how our customers approach those needs. |

Consolidation 
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Global 
Economies

Technology of 
the Future

Read Online	 

Visit www.oemoffhighway.com/12006492 to read 
about Timken’s DeltaX Initiative which focuses on 
more collaboration for improved concept-to- 
commercialization.
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800.526.8817 | vanair.com

At Vanair Manufacturing, we combine a passion and understanding 
for solving your complex engineering challenges with experience 
and expertise. At the heart, we are problem solvers and have 
developed customized products that provide solutions in a variety 
of industries. Our product engineers will work with you to develop 
a high-efficiency solution by accepting the challenge and thinking 
outside the box. From 10-1500 CFM, Vanair delivers power for your 
most demanding and diverse applications.

not Cookie Cutter

oemoffhighway.com/11306954

800.721.7761
QA1.net/industrial

Stop by and visit us! GIE+EXPO - Booth #9024

Rod Ends for Any Off-Highway
Engineering Need

QA1’s rod ends have the strength, dependability and long-wear life 
needed to withstand harsh off-highway environments. Our rod ends are 
available in several materials, including heat-treated alloy steel; 1/8” to 
2” sizes; right and left hand threads; studded configurations; optional 

PTFE lining and grease fittings; and either inch or metric measurements. 
For rod ends to handle every engineering need, choose QA1. 

oemoffhighway.com/10055994

Read additional State of the Industry interviews EXCLUSIVELY ONLINE	 

A player in ‘The 
internet of things’
Marc Eisenberg, CEO, ORBCOMM Inc. 
oemoffhighway.com/12006364

Still waiting for Tier 4 
Final to begin
Scott Woodruff, Director of Industrial 
Engine Sales, MTU
oemoffhighway.com/12006496

A niche opportunity in 
seeders
Douglas A. Duesing, Product 
Manager – Air Springs, Industrial & Off-Highway, 
ContiTech
oemoffhighway.com/12006491

Cab-free design 
implications
Bob Straka, Business Development 
Manager, Transportation, Southco, Inc.
oemoffhighway.com/12006489

The next big thing in 
engine design
Michael Franke, Director, LD Diesel 
and Commercial Engines, FEV North America, Inc.
oemoffhighway.com/12006497

WE ASK THE 
EXPERTS
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Solution Providers

Track Drives

G E T R I E B E

Pump Drives

Wheel & Hollow  
Shaft Motors

Radial Piston Motors

Piston Pumps & Motors
Rotators

Together to make a difference

Control Valves

Power Units

Hydraulic Winches

Planetary Drives

Together to make a difference

Piston Pumps & Motors

225-751-0500

oemoffhighway.com/10055853
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• High bond strength
• Outstanding 

adhesion to metals
• Excellent chemical 

resistance

Tough 
Aluminum Filled 
Epoxy

www.masterbond.com

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

EP22 for Bonding, 
Sealing & Coating
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Reversible Fans For Radiator Cleaning

Toll Free 1-855-REV-FANS (1855-738-3267) I  Phone 519 275 2808 I www.clean�x.org

Reduced fuel
consumption

Less noise
under full load

More power
30% less power consumption
(Uni Karlsruhe, Germany / 2013)
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From 16mm to 80mm 6,000 psi
• 13 di�erent spool con�gurations in one block
• Longer life over conventional spool valves
• Incredible control options
• Built-in regen function
• Soft shift capabilities

 

PO Box 112
777 Aulerich Road
East Tawas, MI 48730

Ph: 989.984.0800
Toll Free: 1.877.ALMO.NOW
Fax: 989.984.0830www.almomanifold.com

Custom Quatro Blocks
Incorporating ISO 7368 (DIN 24342) Slip-in Valves
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During World War I, the Amer-
ican Expeditionary Force (AEF) re-
quested 125 cranes mounted on mo-
tor trucks in order to both expedite 
the handling of cargo on the docks 
of France and enable the cranes to 
move quickly from job to job. At that 
time, no manufacturer offered mo-
tor truck-mounted cranes. Instead, 
The Thew Automatic Shovel Co. filled 
the order with 65 gasoline-powered 
cranes mounted on traction wheels. 
The AEF’s idea intrigued Thew presi-
dent F. A. Smythe, and he spearhead-
ed the development of the first crane 
designed specifically for truck mount-
ing. The first truck crane was built 
in 1918, and the concept gained 
quick market acceptance.

The success of the truck crane led 
to the next logical step in excava-
tor development. Excavators had 
been available on steel traction 
wheels for several years, but traction 
wheel-mounted excavators had little 
advantage in off-site mobility over 
crawler-mounted excavators. Like 
their crawler-mounted counterparts, 

they had to be moved by trailer or 
flat car, or else at the plodding speed 
of a crawler excavator but with the 
advantage of being less harsh on 
road surfaces.

In 1922, Luke E. Smith addressed 
this problem by mounting the upper 
works of a military surplus power 
shovel on a used truck. The result 
was America’s first excavator that 
could move from job to job on its 
own at highway speeds, modest 
though they were. Smith’s prototype 
underwent extensive testing, and in 
1929 Smith founded the Quick-Way 
Truck Shovel Co. in Denver, CO, to 
manufacture his machines. The com-
pany was successful and went on to 
produce cranes as well as crawl-
er-mounted excavators, remaining 
in business until acquired by Marion 
Power Shovel Co. in 1961.

Vern Schield of Waverly, IA, ex-
panded on the idea in 1941 when he 
mounted a home-built dragline on a 
surplus International truck. Schield’s 
design, the Bantam, succeeded to 
the point that he built some three 

dozen draglines before the Schield 
Bantam Co. was incorporated in 
1946. Bantam achieved even more 
success than Quickway, and was 
acquired by Koehring Co. in 1963. 
Koehring continued the Bantam 
name for the former Bantam line of 
hydraulic cranes and excavators for 
years afterward.

Other manufacturers of crawler 
cable excavators also offered truck 
mountings on conventional over-
the-road trucks, or purpose-built 
carriers furnished by firms or 
designed and built in house. Many 
also offered excavators on self-pro-
pelled, rubber-tired carriers; these 
were similar in principle to the old 
traction wheel excavators, but 
could move at suitable speeds for 
city streets.

As hydraulic excavators rendered 
cable-operated excavators obsolete 
in the 1960s and 1970s, so too were 
the truck-mounted and self-pro-
pelled cable excavators phased out 
of the market. |
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Truck-mounted and 
self-propelled cable 
excavators
Intrigued by a special vehicle request not yet available 
in the existing market, a company develops the first 
cranes designed specifically for mounting on trucks.
by Thomas Berry, Archivist, Historical Construction Equipment Assn.

The John F. Byers Machine 
Company Traveler was an 
example of self-propelled 
shovels built in the 1940s. Self-
propelled and truck-mounted 
excavators were popular for 
highway and road departments 
because of their mobility. (Byers 
brochure 1248, 1948)

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, 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. Individual 
memberships are $32.00 within the USA and Canada, and $40.00 US elsewhere. 

HCEA seeks to develop relationships in the equipment manufacturing industry, and offers a college scholarship for engineering 
students. Information is available at www.hcea.net, by calling 419-352-5616 or e-mailing info@hcea.net.
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Perfect 
Technology 
for Clean 
Power

us.yanmar.com

For more than 100 years, YANMAR has been lead-
ing the way when it comes to engine technology. 
Our storied history as an engine company began in 

1912 when the company was founded by Magokichi Ya-
maoka. Since then, we have achieved accomplishments 
and accolades such as developing the world’s � rst small 
horizontal diesel engine (the HB model) in 1933, devel-
oping the world’s small-
est 4-cycle horizon-
tal water-cooled 
diesel engine 
in 1952, de-
veloping the 
world’s small-
est air-cooled 
diesel engine in 
1983 and produc-
ing our 10 millionth 
diesel engine in 1992.

Today, while our com-
pany has spread into 
other business domains, 
including marine diesel 
engines, compact agricul-
tural equipment, compact 
construction equipment, 
generators and micro cogen-
eration systems, the diesel engine 
remains at the core of our business. Our 
Final Tier 4 (19-56 kW), EU Stage IIIA (19-
37 kW) and EU Stage IIIB (37-56 kW) technol-
ogy continues to focus on creating clean technology for 

small diesel engines with a worldwide network of distribu-
tors and dealers to support them. Our vertical water-cooled 
diesel engines (19-56 kW) were the � rst in the world to be 
awarded Tier IV certi� cation by the California Air Re-
sources Board (CARB), and they are well positioned to face 
future emissions standards. All of this is possible without 
having to sacri� ce the same small footprint of previous 

generation engines or without sacri� cing our 
industry-leading reliability. Plus, our en-

gines come in a wide variety of mod-
el o� erings that can be uniquely 
con� gured for your application 
leading to thousands of possible 
engine con� gurations.

Simply put, we believe we 
are the only engine com-

pany in the world who 
can claim all of the im-
pressive qualities and 

features that YANMAR 
does. From day one, we 
have been dedicated to 
ensuring that our en-

gines are the best in the 
industry, which means pre-
cise control over research, 

development, engineering, 
manufacturing, sales, distribu-

tion and service. If you want an en-
gine that you know is truly supported 

inside and out by the company who built it, 
power with YANMAR.
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EASTERN REGION:

Bell Power Systems LLC
Essex, CT / 800.225.8669
www.bellpower.com

Crosspoint Power & Refrigeration
Indianapolis, IN / 800.426.7693
www.crosspointpowerandrefrigeration.com

Martin Diesel, Inc.
Defiance, OH / 866.868.9911
www.martindiesel.com

Mastry Engine Center
St. Petersburg, FL / 800.545.4574
www.mastry.com

CANADA:

Diesel-Bec Inc.
Quebec, Canada / 866.441.3401
www.diesel-bec.com

New Way Diesel
New Brunswick, Canada / 877.663.9929
www.newwaydiesel.com

LATIN AMERICA:

PIASA
Guadalajara, Mexico / 52.33.1815.4051
www.piasa.mx

McDonald Equipment Company
Willoughby, OH / 440.951.8222
www.mcdonaldequipment.com

Wolter Power Systems
Brookfield, WI / 262.790.6230
www.wolterps.com

CENTRAL REGION:

C&B Equipment
Wichita, KS / 800.362.3222
www.candbwichita.com

engines, inc.
Jonesboro, AR / 870.268.3911
www.enginespower.com

Industrial Irrigation Services
Hastings, NE / 800.289.6478
www.industrial-irrigation.com

Northstar Power LLC
Ankeny, IA / 515.964.6100
www.northstarpowerllc.com

WESTERN REGION:

Cascade Engine Center
Seattle, WA / 800.238.3850
www.cascadeengine.com

Western Power Products
Bakersfield, CA / 661.397.9155
www.westernpowerproducts.net

CONTACT YOUR LOCAL YANMAR DISTRIBUTOR TODAY.

YANMAR’S LEGENDARY DURABILITY
BUILT FOR ALL APPLICATIONS. 
Just because the new L-Series air-cooled diesel engine is Final Tier 4 compliant doesn’t mean  
you have to sacrifice its light weight, compact packaging and industry leading YANMAR durability.  
If you don’t power with YANMAR, what do you tell your customers?

DURABLE.
THIS IS

oemoffhighway.com/10056323
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