
Connectivity, automation remain key design criteria PAGE 12

System-Based Approach Maximizes Downspeeding Benefits | PAGE 18
Improved Detection Capabilities Create Safer Vehicles | PAGE 32

JANUARY/FEBRUARY 2017

Global product development solutions for mobile OEMs

www.oemoffhighway.com

TRUCKS OF THE FUTURE



Helping you move  
  your business  
         forward.

innovation isn’t just in our products – it’s in our process.
Seamless installation • Anytime support
For more information visit catindustrialpower.com   
see us at booth 10924, coneXpo, las vegas, nv, march 7-11, 2017

© 2017 Caterpillar. All Rights Reserved. CAT, CATERPILLAR, BUILT FOR IT, their respective logos, “Caterpillar Yellow,” the “Power Edge” 
trade dress as well as corporate and product identity used herein, are trademarks of Caterpillar and may not be used without permission.

cat® industrial engines 
Great performance starts with great 
components. With our experience 
and industry know-how, we help 
customers to be more efficient, 
productive and successful. 

oemoffhighway.com/10055175

OOH0117_2-5_TOC.indd   2 1/24/17   3:02 PM



© 2017 Horton Holding, Inc. All rights reserved.

Put our new variable fan drive in this and save a lot more of this.

Reduce your diesel fuel costs with our new fan and fan drive upgrade. The 
drive operates at variable speeds based on the ambient conditions. Meaning 
the fan only spins when it needs to, which decreases fuel costs by up to 10% 
and lowers noise levels on the job site. Paired with an innovative Horton fan, 
this variable fan drive is the most effi cient and durable solution in the industry. 
No matter the size of your equipment, we have a solution for you. Learn more 
at hortonoffroad.com or visit us at ConExpo booth S83852.

oemoffhighway.com/10055555

OOH0117_2-5_TOC.indd   3 1/24/17   3:02 PM



CONTENTS VOLUME 35, NO.1  |  JAN./FEB. 2017

FEATURES
  Drivetrains & Components:  

Optimized System
18  System-Based Approach  

Maximizes Downspeeding Benefits
  To ensure fuel efficiency gains from engine 

downspeeding, two component manufacturers 
partnered to develop an optimized system solution.

 Search: 20847928

  CONEXPO-CON/AGG & IFPE 2017
22 A New Tech Experience 
26 IFPE 2017 Includes EEHPC
28 NFPA Hosting World Fluid Power Summit
30 Education Sessions Focus on  
      Technology of the Future
  Plan your show with the OEM Guide to CONEXPO & 

IFPE, as well as these helpful features on education, 
co-located events, and the Tech Experience pavilion!

 oemoffhighway.com/ifpe-conexpo

  Safety: Object Detection
32  Improved Detection Capabilities  

Create Safer Vehicles
  Object detection systems with improved range and 

visibility near the face of the system help ensure safety 
on the job site.

 Search: 20841041

 
36  New Products
 oemoffhighway.com/directory

4   OEM Off-Highway|JANUARY/FEBRUARY 2017

12

18

22

ON THE COVER
  Cover Story: On-Highway Trucks
12  Trucks of the Future
  Creating a safer, easier work environment 

through increased connectivity and vehicle 
automation are the key design criteria for 
truck manufacturers over the next decade.

 Search: 20847936

32

36

OOH0117_2-5_TOC.indd   4 1/24/17   3:02 PM



IN EVERY ISSUE
  Editor’s Notebook 
6  The Year of Invisible 

Advancements
 Search: 20848947

  Equipment Market Outlook 
8  Transition to Recovery  
  oemoffhighway.com/economics

40  Events Calendar
 oemoffhighway.com/events

41  Advertisers’ Index 
	 Off-Highway	Heroes
42  How to Control a Bulldozer
  Variations of dozer attachment control over 

the decades have included everything from 
hand-operation to cables to the earliest 
forms of hydraulic control.

 Search: 20849182

Online Exclusives 
www.oemoffhighway.com

A Visual Approach  
to Machine Control
The use of augmented reality to operate 
heavy-duty equipment provides 
opportunities for a more customized and 
productive user experience.
Search: 20846918

Fluid Power Market Trends
The NFPA’s most recent analysis of the fluid 
power industry’s shipments and orders for 
hydraulic and pneumatic components.
Search: 20846516

AEM U.S. Ag Tractor  
and Combine Report
The AEM Ag Tractor and Combine Report  
is provided monthly and is derived 
from AEM member companies through 
proprietary statistical reporting programs. 
The data is provided by AEM members and 
represents preliminary monthly retail sales 
of Ag equipment.
Search: 20848918

OEM Off-Highway|JANUARY/FEBRUARY 2017  5

EDITORIAL 
ADVISORY 
BOARD
Craig Callewaert, PE    
Chief Project Manager
Volvo Construction 
Equipment

Jules Carter 
Chief Engineer – Innovation & 
Hybrids
GKN Land Systems

Roy Chidgey
Business Segment Head, 
Minerals Projects and Global 
Mobile Mining
Siemens Large Drives US

Joshua David
Consultant
Ricardo Strategic Consulting

Andrew Halonen 
Sales Engineer
Eck Industries, Inc. 

Terry Hershberger
Director, Sales Product 
Management, Mobile 
Hydraulics
Bosch Rexroth Corp.

Tracy Kiser
Off-Highway Marketing 
Communications Manager
Cummins Inc.

Mike Mackool 
VP Sales & Marketing
Torsion Control Products

Alistair McLelland
Vice President Marketing, 
North America
AGCO

Doug Meyer
Global Director of Construction 
Engineering
John Deere

Matt Rushing 
Director, Product Management, 
Global Electronics, ATS and 
Global Engines
AGCO

Allen	Schaeffer
Executive Director
Diesel Technology Forum

Keith T. Simons
President – Controls Products
OEM Controls, Inc.

Simone Stier 
Promotion and Communication
Liebherr-Components AG

Bob Straka
Business Development 
Manager, Transportation
Southco, Inc.

Charlie Throckmorton
Principal Applications 
Engineer
Danfoss

John Treharn 
Vice President Business 
Development - HYD GROUP
Parker Hannifin Corp.

®

PRINT AND DIGITAL STAFF 

Publisher  Sean Dunphy 
sdunphy@ACBusinessMedia.com

Associate Publisher/Editor  Michelle Kopier  
mkopier@ACBusinessMedia.com

Managing Editor  Sara Jensen 
sjensen@ACBusinessMedia.com

Senior Field Editor  Curt Bennink 
cbennink@ACBusinessMedia.com

Contributing Writer  Thomas Berry

Senior Production Manager  Cindy Rusch 
crusch@ACBusinessMedia.com

Art Director  Dave Haglund

Audience Development Director  Wendy Chady 
Audience Development Manager  Angela Kelty

    

ADVERTISING SALES  (800) 538-5544

Stacy Roberts ........ sroberts@ACBusinessMedia.com

Al Bower .................. abower@ACBusinessMedia.com

Jill Draeger ............. jdraeger@ACBusinessMedia.com

Sean Dunphy.......... sdunphy@ACBusinessMedia.com

Erica Finger ............ efinger@ACBusinessMedia.com 

Change of Address & Subscriptions — PO Box 3605 
Northbrook, IL 60065-3605, Phone: (877) 201-3915   
Fax: (800) 543-5055 • circ.OEMOff-Highway@omeda.com

List Rental — Elizabeth Jackson, Account Executive,  
Merit Direct LLC, Phone: (847) 492-1350 ext. 18  
Fax: (847) 492-0085 • ejackson@meritdirect.com 

Reprints — For reprints and licensing please contact  
Erica Finger at 920-542-1230  
efinger@ACBusinessMedia.com.

AC BUSINESS MEDIA INC.

Chairman Anil Narang 

President and CEO Carl Wistreich

Executive Vice President Kris Flitcroft

CFO JoAnn Breuchel

VP Content Greg Udelhofen

VP Marketing Debbie George

Digital Operations Manager Nick Raether

Digital Sales Manager Monique Terrazas

Published and copyrighted  2017 by AC Business Media Inc. All rights 
reserved. No part of this publication shall be reproduced or transmitted 
in any form or by any means, electronic or mechanical, including 
photocopy, recording or any information storage or retrieval system, 
without written permission from the publisher. 

SUBSCRIPTION POLICY: Individual print subscriptions are 
available without charge in the United States to original equipment 
manufacturers. Digital subscriptions are available without charge 
to all geographic locations. Publisher reserves the right to reject 
nonqualified subscribers. Subscription Prices: U.S. $35 One Year,  
$70 Two Years; Canada and Mexico $60 One Year, $105 Two Years; 
all other countries, payable in U.S. funds, drawn on U.S. bank, $85 
One Year, $160 Two Years.  

OEM Off-Highway (USPS 752-770; ISSN 1048-3039 print; ISSN 
2158-7094 on-line) is published eight times per year: January/
February, March, April/May, June/July, August, September, October 
and November/December by AC Business Media Inc., 201 N. 
Main Street, Fort Atkinson, WI 53538. Periodicals Postage paid 
at Fort Atkinson, WI and additional entry offices. POSTMASTER: 
Send address changes to: OEM Off-Highway, PO Box 3605 
Northbrook, IL 60065-3605. Printed in the U.S.A.

Canada Post PM40612608. Return undeliverable Canadian addresses 
to: OEM Off-Highway, PO Box 25542, London, ON N6C 6B2.

Volume 35, No. 1, January/February 2017

Published by AC Business Media Inc.

201 N. Main Street, Fort Atkinson, WI 53538  
(800) 538-5544  •  www.ACBusinessMedia.com 

www.OEMOffHighway.com

OOH0117_2-5_TOC.indd   5 1/24/17   3:02 PM



EDITOR’S NOTEBOOK
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There is a lot to look forward to in a new year, especially 
one that is set to be potentially monumental in new policy 
implementation and domestic infrastructure investments. 
President Trump’s website highlights policies for infrastruc-

ture investments reaching from pipelines to roads to next gener-
ation equipment to coal and shale energy production. Investment 
coupled with trade policy reform could ultimately redefine the 
global landscape for international OEMs, so it will be interesting to 
watch the coming year unfold.

On AEM’s I Make America website, imakeamerica.com, it states:
It’s a new era for U.S. trade policy in 2017, with the new Trump 

administration and a new Congress taking its place in Washington.
AEM is well-positioned to work with President-elect Trump’s team to identify barriers to increased U.S. exports and 

unfair trade practices that undermine the U.S. manufacturing base. Real opportunities exist to work with the Trump 
administration on increasing access to foreign markets for equipment manufacturers through trade agreements, export 
financing and U.S. trade enforcement.

But equipment manufacturers should also be careful to study provisions related to taxes and domestic production that 
could have broad ramifications next year.

All politics aside, the heavy-duty vehicle industry is primed for advanced technology development and implementation.
My prediction is that 2017 will be the year that we see a new set of advanced technologies emerge now that onboard 

systems like telematics and GPS systems have become an accepted and expected baseline of machine performance 
and metrics. Things that are already in their infancy, such as the Internet of Things and Smart Data are taking the vehicle 
industry to the next level.

Much of the enhancements we will discover throughout the course of the next year will probably be data-driven, 
software-driven and sensor-based system development that will continue the progress in vehicle tracking, automation 
and electrification. Perhaps we will refer to 2017 as The Year of Invisible Advancements for mobile equipment.

Also, to note, you may notice a slight change to our regular monthly column on page 8. Formerly known as the 
Economic Outlook, we have renamed the section Equipment Market Outlook to better reflect the specific equipment 
market information being put forth by ITR Economics. It’s a new name, but the same great information you have come to 
rely on for your market analysis and future projections.

How do you use the economic and market data ITR Economics provides each month?  
Tell us at editor@oemoffhighway.com!

THE MARCH ISSUE 

• CONEXPO-CON/AGG & IFPE  
Show Coverage

• New Sensor Technology Trends

• Stage V Aftertreatment System 
Optimization 

• Fluid Power Technology Focus

• 3D Printed Excavator

+ The 2017 Pump & Motor  
      Spec Guide

The Year of INVISIBLE 
ADVANCEMENTS

editor@oemoffhighway.com

 @OEMEditor
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TECHNOLOGY NEWS TRACKER
BROADCASTING:  
March 7-9, 2017
LAS VEGAS CONVENTION CENTER
BOOTH N-11727 | NORTH HALL

Whether you attend CONEXPO-CON/AGG & IFPE in Las Vegas or stay at home, 
OEM Off-Highway and Perkins Engines Company will keep you well informed. 

Watch ONLINE: 

OEMOffHighway.com/IFPE-CONEXPO
Tune in for news, videos and the latest products from the show floor, as well as 
continuous coverage before and after the show. 

Check your inbox for a daily newsletter with the day’s highlights.

IFPE & CONEXPO  
NEWS AT YOUR 
FINGERTIPS!!  
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EQUIPMENT MARKET OUTLOOK
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U.S. Mining and Construction Machinery Production have transitioned to a recovery 
stage as headwinds from low commodity prices relent. Recovery is expected for U.S. 
Agricultural Machinery Production, as well, at least through the early part of 2017.

Europe and China will be the markets for growth opportunities as the U.S. truck-
ing industry continues contraction into 2017. Rising commodity prices also indicate an im-
provement for the Europe Construction Machinery and Mining Production Index. 
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U.S. Leading Indicator:

ITR Economics is an independent 
economic research and consulting firm 
with 60+ years of experience.

QUESTIONS? 
economics@oemoffhighway.com

Editor’s Note: Please note that this chart has been 
modified on the Y-axis to show the trend more easily.

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

•  The U.S. Leading Indicator 
flattened in November.

•  One month of data is not 
enough to confirm an end 
to the current rising trend, 
and the general rise in the 
Indicator suggests economic 
tailwinds for the U.S. economy 
in 2017.

to Recovery

OOH0117_08-11_Econ.indd   8 1/24/17   3:04 PM



OEM Off-Highway|JANUARY/FEBRUARY 2017  9

-2

-1

0

1

2

3

4

5

6

OctSepAugJulJuneMayAprMar
'16

Annual % change, in 12-Month 
moving total (1982 Dollars)5.5%

5.0%

4.4%

3.2%

1.8%

0.3%

-0.9%
-1.3%

-25

-20

-15

-10

-5

0

OctSepAugJulJuneMayAprMar
'16

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

-2.6%

-5.8%

-7.8%

-11.6%

-15.2%

-18.1%

-21.5% -21.3%

-30

-25

-20

-15

-10

-5

0

OctSepAugJulJuneMayAprMar
'16

Annual % change, 
in 12-Month moving total

(1982 Dollars)

-28.9%
-26.5%

-24.1% -24.0% -23.5%

-18.7%

-11.8% -11.9%

-2.0

-1.5

-1.0

-0.5

0.0

NovOctSepAugJulJuneMayApr
'16

Annual % change in quarterly averages-1.7%
-1.6%

-0.9% -0.9%

-0.7%
-0.8% -0.8%

-0.7%

0.0

0.2

0.4

0.6

0.8

1.0

1.2

NovOctSepAugJulJuneMayApr
'16

Millions of single-family units,seasonally adjusted annualized rates

1.144 1.150 1.149 1.157 1.160 1.144 1.168 1.162

0

2

4

6

8

10

12

OctSepAugJulJuneMayAprMar
'16

Annual % change in quarterly averages

11.7%
10.4%

8.4%

6.4% 6.3%
6.6%

6.0% 6.0%

•  U.S. Industrial Production for the 3 
months through November is down 
0.7% compared to the previous year.

•  Leading indicators suggest that a 
recovery trend is taking shape. Look 
for the year-over-year comparison to 
turn positive for 2017.

•  U.S. Construction Machinery New 
Orders during the 12 months through 
October are down 21.3% compared 
to the previous year.

•  New Orders tentatively transitioned 
to a recovery trend, although further 
decline is likely in the first half of 2017.

•  Annual Total U.S. Housing Starts 
ticked down to 1.162 million units 
in November, as Multi Family units 
dragged down the total for the month. 
Single Family Starts are rising.

• ITR expects the overall trend will be 
positive for 2017 despite the ominous 
look of the November downturn.

•  The U.S. Farm Machinery & Equip-
ment Supplies Production annual 
growth rate fell to -11.9% in October.

• Negative rate-of-change forewarns of 
further decline in the annual growth 
rate in the near term.

•  U.S. Private Nonresidential New 
Construction was subject to a minor 
upward data revision since the last 
report.

•  Construction during the 3 months 
through October is up 6.0% com-
pared to the previous year and more 
rise is probable.

•  Construction during the 3 months 
through October fell 4.4% compared 
to the previous year. 

•  Recessionary pressures will give way 
to recovery as we progress through 
2017. 

Housing Starts: 
U.S. Total Industrial 
Production:

Private Nonresidential  
New Construction:

Construction 
Machinery,  
New Orders: 

Farm Machinery 
& Equipment 
Shipments:

Total Public New 
Construction:
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Editor’s Note: Please note 
that this chart has been 
modified on the Y-axis to 
show the trend more easily.

•  The Europe Leading indicator ticked 
up in October.

•  Mild rise in the Indicator since May 
signals general growth in Europe in 
the second half of 2017.

•  U.S. Heavy-Duty Truck Shipments 
during the 12 months through Octo-
ber are down 15.4% compared to the 
previous year.

•  The rate-of-change signals suggest 
that declining Shipments are likely 
through at least early 2017.

•  The U.K. Industrial Production quar-
terly growth rate fell to 0.7%  
in October.

•  The U.K. will avoid recession in this 
business cycle, in line with ITR’s  
expectations for Europe in 2017. 

•  U.S. Defense Capital Goods New 
Orders during the 12 months through 
October are up 26.4% compared to 
the previous year.

•  Expect persistent expansion in this 
segment throughout 2017.

•  Germany Industrial Production during 
the 3 months through October came 
in 1.1% higher than the previous year.

•  Total exports in Germany are expand-
ing, which will help Industrial Pro-
duction rise as the general business 
climate in Europe also improves in 
2017.

•  U.S. Mining, Oil, & Gas Field Machin-
ery New Orders for the 12 months 
ending October came in 56.8% below 
the previous year.

•  There are signs that the recessionary 
trend in New Orders is slowly abating, 
concurrent with the rise in energy 
prices and the modest rise in the Rig 
Count. ITR projects a recovery will 
develop in the second half of 2017.

Heavy-
Duty Truck 
Shipments: 

Defense 
Industry, New 
Orders: 

Mining, Oil & Gas 
Field Machinery 
New Orders:

Industrial Production, 
Germany:

Industrial 
Production, United 
Kingdom: 

Euro Area Leading 
Indicator
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Technology
That Transforms.

Transforming Productivity And Profits.

Cummins engines are working efficiently and tirelessly on virtually every construction site in  

every type of equipment, from generators and mobile lighting to bulldozers, excavators and  

more. A comprehensive strategy of designing and manufacturing our own critical engine 

components and integrating them for optimized performance lowers your total cost of ownership. 

Our modular approach allows customization to meet global market needs and demands for 

increased efficiency. Plus, Cummins is leading the way with Connected Diagnostics™ for engine 

monitoring and reporting as well as extended maintenance intervals to increase uptime. The 

technology you need to transform your business for tomorrow is ready today. 

See us at CONEXPO Booth S84406 or visit cumminsengines.com/CONEXPO. 

©2017 Cummins Inc., Box 3005, Columbus, IN 47202-3005 U.S.A. 
oemoffhighway.com/10055252
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Every 2 years, the IAA Com-
mercial Vehicle show (event 
information, 10754832) high-
lights the latest technologies 

and vehicle concepts for heavy-duty 
on-highway applications. At the 2016 
edition, many companies chose to 
demonstrate their predictions for 
what the future of trucking will look 
like by displaying concept vehicles.

Connectivity, automated systems, 
and improvements in fuel efficiency 
and emissions output were among 
the key traits these “trucks of the 
future” possessed. For instance, the 
IVECO Z TRUCK concept vehi-
cle featured a more aerodynamic 
design, the ability to run on bio-LNG 
and a waste heat recovery system 
to reduce emissions to nearly zero 
(learn more, 12261136). Automated 
driving systems on the Z TRUCK are 
used to demonstrate technologies 
capable of improving safety and the 
transition towards more autonomous 
driving.

Bosch’s VisionX concept vehicle 
included the vast amount of driver 
assistance systems the company 

foresees being integrated 
into future truck models. 
These systems will com-
bine with automation and 
Internet of Things (IoT) 
capabilities to make the 
driving experience safer 
and easier (learn more, 
12259689).

The vehicle came 
about as a demonstra-
tion of the technologies 
the company laid out in 
its VisionX study which 
overviews how it sees 
the trucking industry progressing 
over the next 10 years (learn more, 
12257254). It looks at how connec-
tivity, modern display and control 
instruments, as well as sensor tech-
nology and electrically supported 
steering systems will provide a more 
intelligent means of cargo transport, 
route management and eventually 
automated driving.

According to Johannes-Joerg 
Rueger, head of Bosch’s Com-
mercial Vehicle and Off-Road Unit 
(CVO), Bosch is extremely strong 

in automation for the passenger 
vehicle market with products such 
as radar, video and ultrasonic 
technologies that will be needed to 
continue advancing driver assis-
tance systems. “We believe now for 
connectivity, driver assistance, as 
well as powertrain electrification for 
commercial vehicle and off-road ap-
plications, it’s exactly the right point 
in time [to enter the market],” he 
says. “Business volume, in terms of 
driver assistance systems, as well as 
connectivity products and services 

Fewer buttons, switches and displays in the operator 
cab will help make it easier for truck drivers to focus 
on their job tasks.

Creating a safer, easier work environment 
through increased connectivity and vehicle 
automation are the key design criteria for 
truck manufacturers over the next decade.

FUTURE
TRUCKS

OF THE
The IVECO Z TRUCK concept features 
a more aerodynamic shape for 
improved fuel efficiency and 
automated driving 
capabilities.

by Sara Jensen
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From heavy duty trucks to construction equipment, mining vehicles to fire trucks, as well as 
boats, motorcycles, and tractors, leading manufacturers count on TE Connectivity’s Industrial 
& Commercial Transportation products. You can count on our connector lines, AMPSEAL, 
AMPSEAL 16, DEUTSCH, Circular DIN, HDSCS, LEAVYSEAL, and Superseal 1.0, in situations 
where failure is not an option. Together, we can create something brilliant.    
Connect with us at te.com/ict | laddinc.com | CONEXPO Booth S85430 | +1 888 441 9982

AMPSEAL, AMPSEAL 16, DEUTSCH, EVERY CONNECTION COUNTS, LADD, LEAVYSEAL, TE Connectivity, and TE connectivity (logo) are trademarks.

EVERY CONNECTION COUNTS

CONNECTIVITY
SOLUTIONS FOR
HARSH ENVIRONMENTS

oemoffhighway.com/10056266
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will increase dramatically in the next 
couple of years.”

Because of this, in early 2016 
Bosch established a new business 
unit to bring more of its technology 
expertise to the commercial vehicle 
market (learn more, 12229346). Find-
ing the right time to enter a market is 
a delicate balance, Rueger notes. “If 
you enter too early then you put a lot 
of money into pre-development stud-
ies with no real volume. If you enter 
too late then competition has cap-
tured all the market and business.”

Demonstrating the future
The Bosch VisionX concept truck 
included various connectivity and 
automated systems Bosch currently 
offers or believes are on the horizon. 
While the VisionX truck is not meant 
to be an operational vehicle that will 
be tested in real-world scenarios, 
many of the technologies are either 
already in use or being tested on 
actual vehicles. “It was a demonstra-
tion object to put our vision and a 
combination of different technologies 

on display, and show to our custom-
ers and the public,” says Rueger. In 
essence, it’s a simulation of what 
future truck models could look like.

Among those future innovations 
is an enhanced operator experi-
ence through the reorganization and 
simplification of human machine 
interface (HMI) components. In its 
VisionX study, Bosch notes the large 
number of switches, levers and dis-
plays within the operator cab which 
can increase the risk of distraction 
and mistakes. The goal for future 
truck cabs is to make HMI as easy to 
use as today’s smartphones.

One of the ways Bosch will go 
about this is to have clear, hier-
archical control structures and 
displays adapted for specific driving 
conditions, such as convoying. In 
addition, Bosch foresees enhanced 
displays and camera systems which 
can monitor traffic around the truck, 
replacing rear-view mirrors and min-
imizing a driver’s blind spots. Visit 
oemoffhighway.com/12246040 to 
read the article “Mirrorless Vehicles 

are Closer Than They 
Appear” to learn more 
about Bosch and other 
companies’ current cam-
era systems which aim to 
replace truck mirrors.

Rueger says much of 
the technologies demon-
strated in the concept 
vehicle revolve around 
changes coming to the 
driver workplace. “It’s all 
about different systems 
around driver assistance, 
connectivity and services 
which make the life of 
the trucker easier and 
the whole process more 
efficient,” he says.

Increased connectivity 
and the implementation 
of concepts such as pla-

tooning will change the truck driver’s 
workplace dramatically. Truckers will 
no longer be just a driver, but will be 
capable of doing many of the things 
that are now currently done at a fleet 
office such as having the ability to 
send and receive documents and 
track cargo. Better predictive main-
tenance will help reduce downtime 
further by alerting drivers of the need 
to replace parts sooner or even while 
en route to a delivery or pickup.

Platooning—two or more trucks 
wirelessly connected in a convoy—
will take advantage of automated 
driving capabilities and provide 
another means of easing the driving 
experience. All trucks in the convoy 
accelerate, brake and steer at the 
same time, lead by the first vehicle. 
Increased fuel economoy is possible 
with platooning, as well, due to the 
vehicles following one another at a 
closer distance and thus getting the 
benefits of slipstreaming. Current-
ly, it’s estimated fuel consumption 
can be reduced by up to 10%. Visit 
oemoffhighway.com/12233087 to 

Like many other 
manufacturers, DAF 
envisions trucks will 
continue becoming more 
connected workspaces.

DAF



Determination runs deep.
See the future of engine power and electronic 
solutions at CONEXPO-CON/AGG.

When faced with a challenge, you don’t back down. You 
dig deeper to get the job done. John Deere gives you 
more choices for engine power, electric drivetrains, and 
electronic solutions. Bring your equipment ideas to life. 

Thrive on Inner Strength.

See the possibilities in 
South Hall 4 – booth S83816, 
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John Deere hat.*
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learn more about truck platooning in 
the article “Follow the Leader.”

Efficiency and reduced emis-
sions output will continue to play 
an important part in the way trucks 
will be designed in the future. The 
VisionX vehicle featured a diesel 
engine combined with an electric 
motor that reduces fuel consump-
tion in specific driving conditions. 
Additionally, inclusion of the electric 
motor electrifies auxiliary systems to 
improve fuel economy even further.

In the future, more cities are an-
ticipated to have stricter emissions 
regulations, requiring the use of 
electric drive capabilities to minimize 
emissions output. Enabling vehicle 
operation by either an efficient diesel 
engine or an electric motor would 
allow a truck to do both highway and 
inner-city driving.

Rueger says that at some point 
in time, smaller inner-city delivery 
trucks will most likely go the pure 
electric route. While there are some 
on the roadways today, the cost of 
an electric drive system compared to 
diesel engines are still high. Howev-
er, if in the next few years there is a 
significant cost reduction, particu-
larly for batteries, then electric drive 
trucks, especially for inner-city driv-
ing, could become more prevalent, 
providing fleets with a better total 
cost of ownership incentive. “We 

believe there will be a co-existence 
of both,” says Rueger, “For long-haul 
trucks, diesel engines will still be first 
choice for the foreseeable future.”

The future is closer than ever
Bosch’s goal when developing the 
VisionX concept was to demonstrate 
what will be capable within the 
next 10 years. While there is no set 
timeframe for when the technologies 
will become industry standards, 
early iterations of many are already 
being used in today’s trucks. Driver 
assistance systems which warn of a 
lane departure or perform emergency 
braking, for instance, are currently in 
use, and in Europe are required by 
legislation to be integrated on all new 
truck models.

As the benefits of these systems 
becomes more apparent, their 
development will continue and there 
will be a greater likelihood of more 
advanced iterations being available 
in the not-too-distant future.

Much of the technology and 
componentry needed to bring these 
future technologies into existence 
are currently available. “It’s not that 
we’re talking about something which 
is totally undeveloped, and not yet 
clear whether it can be achieved,” 
says Rueger. Instead, it has to do 
with cost, testing and validation, 
and in some instances regulations. 

Platooning, for example, involves 
the trucks following one another at 
a distance of 10-15 m (32.8-49.2 
ft.) which is not currently allowed at 
maximum speed.

Because it takes time to develop 
and validate the technologies of the 
future—and get the industry and 
regulators on board with some of 
them—a step-wise approach will be 
taken to rolling out many of them. 
Lane departure warning systems as 
they exist today send an alert to the 
driver so corrective action can be 
taken. Rueger says the next step in 
the system’s development process, 
though, would be the implementation 
of automated steering capabilities 
which keep the vehicle in its lane.

“The big truck companies and 
OEMs are preparing for the various 
technologies in the timeframe of 10 
years from now because the tech-
nologies will need to be validated 
step-by-step,” Rueger concludes. 
“That takes some time.” |

Bosch’s VisionX concept vehicle was used to demonstrate the various technologies 
it sees on the horizon for the trucking industry.

Head to the Web

Read about more future con-
cept and test vehicles.
Daimler Unveils Autonomous, 
Connected and Electric Vehicle 
Technologies at IAA 2016
Search: 12259848

Mercedes-Benz Future Bus with 
CityPilot to Demonstrate Autono-
mous Bus Capabilities
Search: 12239066

Renault Urban Lab 2 to Reduce 
Fuel Consumption 13%
Search: 20845247

Peloton DOE Project to Reduce 
Vehicle Energy Through Smart 
Powertrains, Platooning
Search: 20844664

MAN Truck & Bus Participating 
in Cooperative Driving Research 
Project
Search: 20843703

DAF

BOSCH



Innovative Driver Assistance Systems – 
On the Road to Autonomous Driving

The idea of self-driving vehicles offers great potential for innovation, 

but the development effort has to stay manageable, despite increasing 

complexity. And it can  — with a well-coordinated tool chain for the  

development of multisensor applications. Be it function development,

virtual validation or hardware-in-the-loop simulation, you can benefit

from perfectly matched tools that interact smoothly throughout all the

development steps.  From integrating environment sensors or

V2X communication, modeling vehicles and traffic scenarios, or

Explore multisensor
applications!

www.dspace.com/rtmaps

running virtual test drives, get your autonomous driving 

functions on the road — safely!

www.dspaceinc.com
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says an 
integrated pow-
ertrain system 
is required to 
achieve the 
desired effects of 
downspeeding, and that to enforce it, 
the transmission needs to be in play.

In general, the transmission is 
what controls the speed at which 
an engine operates, setting the shift 
schedules for the vehicle. As such, 
much of the development efforts for 
the project revolve around the control 
systems for the transmission and tur-
bocharger; the aim is to modify the 
shift schedules of the transmission 
while simultaneously adjusting the 
way the engine’s boosting system 

(the driven turbocharger) works to 
match engine performance to those 
shift schedules in order to achieve 
efficient engine downspeeding.

Technologies working together
Ellabarger says the Allison TC10 
is an inherently efficient device as 
it combines the company’s torque 
converter technology with a unique 
twin countershaft gear scheme to 
provide full power shifts and cruising 
fuel economy for greater productiv-

SYSTEM-BASED 
Approach Maximizes 
Downspeeding 
Benefits
To ensure fuel efficiency gains 
from engine downspeeding, 
two component 
manufacturers partnered  
to develop an optimized 
system solution.
by Sara Jensen 

The TC10 transmission combines Allison’s torque converter 
technology with a unique twin countershaft gear scheme to 
provide full power shifts and cruising fuel economy for greater 
productivity and efficiency.
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In October, Allison Transmis-
sion and VanDyne SuperTurbo 
announced their collaboration 
to develop a demonstration 

Class 8 truck combining Allison’s 
TC10 transmission with VanDyne’s 
mechanically driven turbocharger 
to maximize the benefits of en-
gine downspeeding (learn more, 
12269409).

“Downspeeding the engine can 
provide fuel economy improvements, 
but often at the risk of reduced pow-
ertrain performance,” says Dan Ella-
barger, Director of Business Develop-
ment at Allison Transmission Inc.

To help mitigate these performance 
issues, the companies determined it 
necessary to take a system-based 
approach instead of looking at each 
technology individually.

Thomas Waldron, Executive Vice 
President, VanDyne SuperTurbo Inc., 
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ity and efficiency. To enhance these 
benefits even further for the project, 
Allison will apply a new control strat-
egy which will incorporate predictive 
shifting.

With the addition of the VanDyne 
SuperTurbo (aka the turbocharger) to 
the system, the engine will be more 
responsive, as well. This is due to 
the SuperTurbo’s ability to act as a 
supercharger through transients by 
using a combination of turbine and 
engine power to allow faster rises 
in engine torque while minimizing 
the need to run higher engine rpm. 
“The ability of the TC10 to power 
shift in conjunction with the ability of 
the VanDyne SuperTurbo to quickly 
increase engine torque maintains the 

performance capabilities expected 
by drivers,” he says.

Waldron notes that the SuperTur-

bo being able to provide a boost 
in engine power is beneficial to 
overcoming the performance issues 

The New Series 3D70  
7-inch Touchscreen  

CANBUS Display for Off-Highway Vehicles

•  Easy application creation and integration with VUI Builder, 
Qt or CoDeSys environments

•  Powerful processor with 3 second boot time

•  Responsive PCAP touchscreen recognizes bare and 
gloved fingers, even when display surface is wet

•  Rugged design for extreme environments

•   Excellent daylight readability.

To order a development kit, call 708.354.1040.  
For more information, visit www.grayhill.com/3D70.

Intuitive Human Interface Solutions 
+1.708.354.1040  |  www.grayhill.com

Construction Mining Turf Care Specialty

Intuitive for Both Operators 
and Programmers

Visit us at ConExpo 2017
Hall 4, Booth S84905

oemoffhighway.com/10056433

The VanDyne and Allison demonstration 
truck will be put through various  

tests to validate the efficiency  
benefits of their system.
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often associated with downspeeding. 
“When you’re trying to maintain and 
run at downspeed, there are always 
some issues,” he says. “There are 
performance problems that [occur] 
if you’re limiting the rpm the engine 
is allowed to run, and in order to 
compensate for that you need to run 
fast, efficient transients which the 
SuperTurbo specializes in.”

VanDyne’s turbocharger features a 
high speed planetary which Wal-
dron says significantly reduces the 
speed of the turbocharger. Doing so 
enables a variable device, such as a 
CVT (continuously variable trans-
mission), to be applied to control 
the overall ratio in speed between 
the engine and the turbocharger. “It 
allows you to effectively control the 
amount of air flow and boost pres-
sure to the engine precisely, and it al-
lows you to adjust it as an extra lever 
inside of the entire system tuning,” 
he explains.

If a sudden increase in power out-
put is required from the engine, such 
as for vehicle acceleration when 
approaching an incline, the Super-
Turbo provides the quick transient 
response necessary by acting as 
a supercharger, using both turbine 
and engine power to increase engine 
torque without increasing rpm.

The turbocharger knows when to 
do this because of the communica-
tion between it and the transmission. 
In a traditional powertrain, when 
approaching an incline the transmis-
sion will automatically downshift and 
engine rpm will increase to make the 
climb. But with the Allison and Van-
Dyne system, the transmission can 
inform the SuperTurbo when it’s time 
to provide the extra torque necessary 
to make the climb while maintaining 
the engine downspeed condition.

Waldron says the SuperTurbo can 
also act as a turbocompounder. The 
device’s turbine is capable of collect-
ing excess power, such as when in a 
highway cruise condition. Once the 
SuperTurbo’s turbine begins collect-
ing more energy than its compressor 
needs, a torque reversal occurs with-
in the device turning it into a turbo-

compounder which can now provide 
power back to the engine.

Putting the system to the test
While the first 9 months of the proj-
ect was spent on system modeling, 
Waldron says the vehicle in which 
the Allison and VanDyne system 
is being tested is now fully opera-
tional. VanDyne supplied the truck 
itself and turbocharger, while Allison 
supplied the transmission and did 
the full vehicle retrofit, including 
changing final drive axle ratios to 
meet the downspeeding require-
ments of the project.

The goal is to achieve a down-
speed to around 1,000-1,200 rpm 
which is generally a heavy-duty die-
sel engine’s most efficient operating 
point. In addition to the transmission 
and turbocharger working together 

to maintain these speed parameters, 
VanDyne says the closer spaced 
gear ratios of Allison’s TC10 is also 
beneficial to maintaining the lower 
rpm range.

“The real key is getting efficiency 
from the downspeed and having no 
performance penalty,” says Wal-
dron. “In fact, the goal is observed 
increased performance with the 
efficiency gain all at once.”

The demonstration truck is cur-
rently in its testing environment; it 
will first go through transient accel-
eration runs followed by steady state 
highway cruise testing.

Jared Brown, Engineer at Van-
Dyne SuperTurbo Inc., says some full 
acceleration tests have been done 
with the new system and shown faster 

acceleration than a traditional truck 
configuration while maintaining a lower 
engine speed. “That’s what we want to 
see, and initial tests show we’re going 
in the right direction,” he says.

Waldron notes that vehicle testing 
is not always easy as there are 
a lot of factors involved such as 
fluctuations in temperature, varying 
road and traffic patterns, and wind 
conditions. To compensate for these, 
he says it’s important to build a large 
data set to test against, which the 
companies are in the process of 
compiling. At the time of printing, the 
companies were moving into drive 
cycle testing, as well.

Ellabarger says that as vehicle 
testing of the system begins to pro-
duce results which meet or exceed 
initial simulation models, future test-
ing may involve other Allison fully au-
tomatic transmission models paired 
with the SuperTurbo. Additionally, as 
testing progresses, he says Allison 
will provide updated transmission 
calibrations such as its FuelSense 
2.0 technology to further optimize 
the engine and overall system.

By working together on the 
project, each company brings its 
individual expertise to the table in 
order to create the best system 
possible. “The benefit of both 
companies working together is to 
extend and enhance the separate 
component benefits by providing 
an optimized total vehicle system 
solution,” says Ellabarger.

“A lot of it is an exercise in con-
trols and logic,” Waldron says. “The 
SuperTurbo is a variable device we 
can set to run different air/fuel ratios 
and perform with shifts in the trans-
mission. It requires both companies 
to really optimize the system.”

Once the companies have com-
pleted more testing and have proof of 
the efficiency and performance ben-
efits their system can offer, the next 
step will be to work directly with truck 
OEMs to integrate the technology. 
“We want to make sure our system is 
proven and optimized, and then we 
can approach the OEMs toward their 
uptake of it,” says Waldron. |

The SuperTurbo is able to provide a 
boost of extra torque when necessary 
to keep the engine in a downspeed 
condition.
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DEUTZ Corporation | 3883 Steve Reynolds Blvd | Norcross, GA 30093 | USA | www.deutzamericas.com

ENGINE TECHNOLOGY FOR TOMORROW.  
Leading manufacturers build on the innovative capability of a strong brand and choose 
fl exible, compact engine systems from DEUTZ. Our wide range of products with en-
gines from 25 to 700 kW already meet tomorrow’s emission limits. What that means for 
you is: maximum planning security and greater freedom in development and produc-
tion. Take advantage of our technological edge. 

WE ARE FUTURE DRIVEN: The new 2.2 litre engine available in diesel and gas ver-
sions as well as the brand new 5.0 and 9.0 litre diesel engines complete our range 
of off ers.

Visit us at www.future-driven-deutz.com and on facebook.

FUTURE
DRIVEN.

VISIT DEUTZ AT 
CONEXPO / CON-AGG 2017
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BOOTH S-85230

oemoffhighway.com/10055290



22   OEM Off-Highway|JANUARY/FEBRUARY 2017

C
O

N
E

X
P

O
-C

O
N

/A
G

G
 &

 I
FP

E
SHOW PREVIEW: TECH EXPERIENCE PAVILION
www.oemoffhighway.com/ifpe-conexpo

Located in Silver Lot 3 outside 
the Las Vegas Convention 
Center, the new 75,000 sq. ft. 
Tech Experience* is dedicat-

ed entirely to presenting new con-
struction innovations and emerging 
technologies that will drive change 
and process improvement across the 
industry.

“With the new Tech Experience, 
CONEXPO-CON/AGG is advanc-
ing to a new level of thought 
leadership in our industry. 
We’re calling on AEM 
members to submit 
a proposal to be 
a part of it,” says 
Sara Truesdale 
Mooney, Show Direc-
tor and Vice President 
Exhibitions and Business 
Development for AEM. “We’re 
looking for our members’ bravest 
and most innovative ideas.

“The Tech Experience will not only 

A New Tech Experience  
at CONEXPO-CON/AGG 
Attendees will be able to step 
into the future of the construction 
industry at the new immersive 
Tech Experience pavilion and see 
emerging technologies for the 
jobsite of the future; innovative 
wearables to enhance health, 
safety and productivity; cutting-
edge skills for careers of the future; 
and new materials to enhance our 
nation’s infrastructure.

WHAT’S NEXT: 
JOBSITE

WHAT’S NEXT: 
WORKFORCE

PROJECT AME

3D PRINTWORKS

OUTDOOR CAFE

OOH0117_22-31_ConExpo.indd   22 1/24/17   2:50 PM
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OFF-HIGHWAY
AGRICULTURAL

INDUSTRIAL
POWER GENERATION

Powertrain Optimization
Engine downsizing

Fuel efficiency

Ease of use
Increase safety

Prevent driver abuse

Cost Effective Solution

866.503.3655
info@cvtcorp.com 

cvtcorp.com

MARCH 7-11, 2017 • LAS VEGAS
LAS VEGAS CONVENTION CENTER

VISIT US
BOOTH
S81049

DESIGNED for Power

CVTCORP is expanding its 
line of mCVT transmission 
to meet the challenges of 

today’s market

oemoffhighway.com/10056664

zones,” says Truesdale Mooney. 
“The worksite of the future, the jobs 
of the future and the infrastructure of 
the future. We’ll also feature addi-
tional engagement zones including 
a Maker Beta Lab that will feature a 
collaborative future factory envi-
ronment and the world’s first fully 
functional 3D printed excavator.”

World’s first 3D printed excavator 
Both CONEXPO-CON/AGG and IFPE 
are teaming up to unveil the world’s 
first fully-functional 3D printed 
construction excavator and the first 
large-scale use of steel in additive 
manufacturing. The excavator will 
bring to life how technology is trans-
forming the construction industry in 
line with the shows’ 2017 themes, 
“Imagine What’s Next” and “The 
Power of New Solutions.” 

In addition to the pre-printed 
excavator, show attendees will see a 

TECH TALKS

DRONE 
AVIARY

MAIN 
ENTRANCE

INFRASTRUCTURE VISION 
2050 CHALLENGE

WHAT’S NEXT: 
INFRASTRUCTURE

present a vision for the future of our 
industry, but it will also raise aware-
ness of technologies that enhance 
safety, productivity and profitability. 
Attendees will explore three key 

“Technology and innovation will drive change for 
the future of the construction industry, and we’re 
excited that students are playing a vital role in 
bringing the newly designed machine to life.”

  —Eric Lanke, Chief Executive Officer of NFPA

OOH0117_22-31_ConExpo.indd   23 1/24/17   2:50 PM



C
O

N
E

X
P

O
-C

O
N

/A
G

G
 &

 I
FP

E

24   OEM Off-Highway|JANUARY/FEBRUARY 2017

SHOW PREVIEW: TECH EXPERIENCE PAVILION
www.oemoffhighway.com/ifpe-conexpo

oemoffhighway.com/10055668

Kawasaki Precision Machinery (U.S.A.) Inc.
Grand Rapids, MI
www.kpm-usa.com
616.975.3100
DISTRIBUTION OPPORTUNITIES AVAILABLE

www.kpm-usa.com

ConExpo Booth # S80506

second excavator printing live on the 
show floor.

“We know our members look 
forward to seeing the industry’s most 
innovative technologies at CONEX-
PO-CON/AGG and IFPE each show 
year and 2017 will not disappoint. 
We’re thrilled to bring such a sig-

nificant technological and first-of-
its-kind achievement like the 3D 
printed excavator to the show; it will 
be a platform to demonstrate how 
the latest innovations and applied 
technologies are changing the future 
of [the] construction industry,” says 
John Rozum, IFPE Show Director.

The excavator is a joint collabo-
ration between the Association of 
Equipment Manufacturers (AEM), 
National Fluid Power Association 
(NFPA), Center for Compact and 
Efficient Fluid Power (CCEFP), Oak 
Ridge National Laboratory (ORNL) 
and the National Science Foundation 
(NSF).

Research teams from Georgia 
Tech and The University of Minneso-
ta converted the excavator design to 
one that is conducive to and takes 
full advantage of 3D manufactur-
ing. Graduate engineering students 
at Georgia Tech created a boom 
and bucket featuring integrated 
hydraulics with the goal of decreas-
ing the weight, materials cost and 
maintenance, while students at the 
University of Minnesota designed a 
hydraulic oil reservoir/heat exchang-
er and cooling system that reduces 
the size and weight, and increases 
the efficiency of the machine.

“Technology and innovation will 
drive change for the future of the 
construction industry, and we’re ex-
cited that students are playing a vital 
role in bringing the newly designed 
machine to life,” says Eric Lanke, 
Chief Executive Officer of NFPA. l

Quick Facts on 
CONEXPO 2017:

WHEN: March 7-11, 2017

WHERE: Las Vegas Convention 
Center, Las Vegas, NV

SHOW HOURS:
Tuesday, March 7 - Friday, March 10
Exhibits 9 a.m. to 5 p.m.

Saturday, March 11
Exhibits 9 a.m. to 3 p.m.

NUMBER OF EXHIBITORS: +2,500

TOTAL FOOTPRINT: +2,500,00 sq. ft.

*  The new Tech Experience pavilion totals 
over 75,000 sq. ft.

OOH0117_22-31_ConExpo.indd   24 1/24/17   2:50 PM



Build on 
Continental.

www.continental-corporation.com

Resistant rubber tracks, innovative instrumentation and camera solutions for more comfort and 
efficiency in the cab, tire pressure monitoring systems with a new telematics solution, high-perfor-
mance radial tires, and environmentally friendly aftertreatment solutions – we offer a comprehensive 
product portfolio and the development expertise of an international technology corporation. Build 
on better performance and increased efficiency in the construction machinery industry. 

Build on our innovative power.

Visit us in

Central Hall C3-C5

Booth C32986
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SHOW PREVIEW: EEHPC AT IFPE
www.oemoffhighway.com/12254479

The Energy Efficient Hy-
draulics and Pneumatics 
Conference (EEHPC) will 
be held in conjunction with 

IFPE to bring an added dimension of 
fluid power education to the show. 
“Industry professionals will benefit 
from the additional knowledge-shar-
ing and networking,” says Bob 
Mortensen, IFPE 2017 Chair and 
President, Off-Highway Division of 
HUSCO International.

The EEHPC focuses on concepts 
and techniques to keep fluid power 

(hydraulics and pneumatics) systems 
operating at peak efficiency to reap 
significant energy savings.

The conference traditionally 
includes a “future of fluid power” 
program, which at IFPE 2017 will 
explore robotics challenges and 
opportunities.

The EEHPC is sponsored by the 
NFPA, the FPDA Motion & Control 
Network, and the International Fluid 
Power Society.

Four half-day IFPE “college-level 
courses” will emphasize hands-on 
technical knowledge on the effective 
use of hydraulics in mobile equip-
ment: (1) fundamentals of hydraulic 
systems; (2) hydraulic fluid proper-
ties, efficiency and contamination 
control; (3) hydraulic system design 
strategies for mobile applications; 
and (4) electro-hydraulic, systems 
design and control. l

IFPE 2017 
Includes EEHPC
IFPE will host the 
fluid power industry’s 
prestigious Energy 
Efficient Hydraulics and 
Pneumatics Conference. 

Make fleetwide Over-The-Air updates at your desk in minutes. 
Learn the possibilities of CANect® at www.hedonline.com/remote-fleet-OEM.

“I found a cost-
effective way to 
do OTA updates 

for my fl eet.”

CANect
Telematics

Manage a 
vehicle onsite

Manage a vehicle 
from anywhere

Manage the 
whole fl eet 

remotely

CAN do. CANect® Telematics.

oemoffhighway.com/10055523
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Power. Passion. Partnership.

Off-highway engines by MTU.
Tougher – whatever the conditions.
All around the world, off-highway operations face extreme conditions every day. It’s a good thing they  
can depend on MTU drive systems in any situation. The MTU Series 1000-1600 engine lineup offers  
unmatched performance, all while meeting EU Stage IV/EPA Tier 4 final requirements and achieving  
significantly low fuel consumption. Trust the best for the toughest jobs in the world—anytime, anywhere.  
Visit us at CONEXPO, booth S84529.

www.tougher-whatever-the-conditions.com

Series 1300

oemoffhighway.com/10055819
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SHOW PREVIEW: WORLD FLUID POWER SUMMIT

Stroke measurement in hydraulic cylinders - say goodbye to drilling pistons!

SIKO Products Inc., Phone +1 (734) 426-3476, www.siko-global.com

■ Absolute detection of the cylinder stroke
■ No piston drilling necessary
■ Can also be used in telescopic cylinders
■ High shock and vibration resistance, IP69K

SGH10 - simply revolutionary!

More information:  
www.siko-global.com/p/SGH10

Watch the video
http://bit.ly/1majkt4

IFPE 2017
Booth: S-83815

oemoffhighway.com/12116460

NFPA Hosting  
World Fluid Power 
Summit at IFPE 2017
The NFPA’s World Fluid Power Summit will feature industry and association 
leaders from around the globe who will provide an overview of fluid power 
market trends. 

The world of fluid power is 
already making its plans 
to gather at IFPE 2017, 
the leading international 

exposition and technical conference 
dedicated to the integration of fluid 
power with other technologies for 
power transmission and motion 
control applications. But one event 
currently being organized and hosted 
by the NFPA will truly bring the world 
of fluid power together for informa-
tion sharing and education.

The World Fluid Power Summit will 
be held on Thursday, March 9, 2017, 
beginning at 12:00 noon, at the Las 

Vegas Convention 
Center, and will 
include lunch for 
all attendees. 

Industry and 
association 
leaders from 
more than a 
dozen countries—
including Austra-
lia, Canada, China, 
Germany, India, Italy, Japan, 
Mexico, Taiwan, Turkey, the United 
Kingdom, and the United States—
are expected to attend, with a repre-
sentative from each country making 

a presentation on fluid 
power market trends in 
their home markets.

Additional pre-
senters have also 
been invited, seeking 
engagement with 

the world fluid power 
community on important 

standardization initiatives 
and the growth of worldwide 

fluid power certification programs.
The summit is open to all interest-

ed participants, but seating will be 
limited, and advance registration is 
required. l 
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Launching at ConExpo, Murphy’s revolutionary new displays will 
rock your work. Onboard stereo, bigger screens, better features and 
faster processors will change the way you look at everything in the 
cab. Boasting increased connectivity with Wi-Fi, Bluetooth, Ethernet 
capabilities and more, these displays must be seen in person.

Premiering
At ConExpoLIVE

South Hall, Booth S83856

Text  ROCK to  918-205-7625 to  access
Murphy’s  Rock Your  Work Spot i fy  P lay l is t !

www.enovationcontrols.com/conexpo
oemoffhighway.com/10862519
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SHOW PREVIEW: EDUCATION SESSIONS
www.oemoffhighway.com/12254472

NEW I/O CONTROLLER 
FAMILY FOR SMART 
MACHINE SYSTEMS 

EXTENDED DISPLAY 
RANGE FOR BEST USER 
EXPERIENCE

Welcome to CONEXPO booth B91913

crosscontrol.com – Making machines 
smarter, safer and more productive

oemoffhighway.com/10055761

Education Sessions Focus on 
Technology of the Future
A record 143 education sessions, including the new Technology track, will focus 
on the latest trends and technologies such as drones, autonomous vehicles,  
Big Data and the Internet of Things. 

CONEXPO-CON/AGG 2017 
will offer a record 143 
education sessions across 
10 tracks, including a new 

Technology track, to provide attend-
ees with the latest industry knowl-
edge and best practices to improve 
their professional skills and company 
productivity.

“Education is a critical component 
of CONEXPO-CON/AGG, and we en-
courage attendees to take advantage 
of the convenience of so many learn-
ing opportunities available; they’ll 
be able to work smarter because of 
the knowledge they gain here,” says 
Rich Goldsbury, CONEXPO-CON/
AGG 2017 Chair and President of 
Bobcat Co. and Doosan.

The new CONEXPO-CON/AGG 

2017 Technology track 
focuses on industry innova-
tions and future growth op-
portunities in the technolo-
gy field, including drones, 
autonomous machines, 3D 
imaging, smart apps, gam-
ification, Big Data and the 
Internet of Things (IoT).

The technology track comple-
ments the new 75,000-plus sq. ft. 
Tech Experience showcasing the 
ideas and technologies that will 
transform construction in the future.

The CONEXPO-CON/AGG 2017 
education tracks will also offer the 
latest trends and best practices fo-
cused on: asphalt; concrete; cranes, 
rigging & aerial lifts; equipment man-
agement & maintenance; and more.

IFPE 2017’s education program 
provides crucial information on new 
fluid power, power transmission 
and motion control technologies to 
engineers and others involved in the 
design and manufacturing process.

A full schedule of the available 
Education Sessions at both 2017 
shows is available online at  
www.conexpoconagg.com/education 
or www.ifpe.com/education. l
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Facet®/Purolator® brand OEM  & aftermarket electronic fuel pumps, filters & accessories by: 
Motor Components, LLC   -  2243 Corning Rd   -   Elmira, NY 14903 

(t) 607-737-8011  www.facet-purolator.com

OEM & aftermarket Electronic fuel pumps, 
filters & accessories 

TIER 4 DIESEL Fuel Pumps suitable for heavy duty Industrial applicationS,
Recomeneded for tough performance.

MADE IN THE USA

Featuring the New Facet clear screw on fuel filters 
for the Cube and POSI-FLO products

Gasoline & Diesel Engines -  Ag Equipment - Construction   Generators -  Marine Engines 
Military Equipment - Road Paver - O�-Road - Truck Refrideration - Systems - Welders

oemoffhighway.com/12160943
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Safety on the job site contin-
ues to be an area of concern 
for the heavy-duty equip-
ment industry as operator 

visibility is often restricted due to the 
large size of the equipment. Because 
of this, object detection and other 
safety systems have become more 
prevalent on heavy equipment within 
recent years.

At MINExpo INTERNATIONAL 
2016, both Caterpillar Inc. and 

Hitachi Construction Machinery 
announced the availability of object 
detection systems on their equip-
ment. Caterpillar is expanding the 
number of machines on which its Cat 
MineStar Detect Object Detection 
systems will now be available. In 
addition to being available on more 
Caterpillar machine models, the 
systems can also now be used on 
surface mining equipment from other 
OEMs to help mixed fleets stan-

dardize the safety technologies they 
utililze (learn more, 12264136).

During the show, Hitachi intro-
duced its new Aerial Angle vision 
display system with object detection 
technology (learn more, 12264665). 
The system features a Stationary 
Mode which uses camera image 
processing technology to warn 
operators of nearby objects when 
the vehicle is stopped or starting 
to move. When the vehicle is in 

IMPROVED DETECTION 
CAPABILITIES Create 
Safer Vehicles
Object detection systems with improved range and visibility near the face of the 
system help ensure safety on the job site.
by Sara Jensen 

Hitachi’s Aerial Angle 
vision display system 
with object detection 
uses millimeter wave 
radar technology 
to detect oncoming 
vehicles.

HITACHI CONSTRUCTION MACHINERY CO. LTD.
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motion, Forward Mode warns the 
driver of an approaching vehicle on 
the road head. Forward Mode uses 
millimeter wave radar technology 
developed by Hitachi Ltd. to detect 
oncoming vehicles.

PRECO Electronics also intro-
duced its new PreView Sentry Object 
Detection System at MINExpo 2016 
(learn more, 12261125). One of the 
key features of the system is its 
ability to accurately detect objects 
up to the “face” of the radar. Doug 
Whitfield, Director of Marketing at 
PRECO Electronics Inc., says this 
capability, which is standard across 
the company’s entire suite of offer-
ings, is critical to ensuring operators 
receive active and accurate alerts 
when people or objects are in close 
proximity to a piece of equipment.

Competitive systems, he says, 
have had difficulty accurately and 
consistently detecting objects within 
the first 4 ft. (1.2 m) of the radar sen-
sor, creating a potentially dangerous 
situation. For the PreView Sentry, 
PRECO developed proprietary digital 
signal processing algorithms to reli-
ably detect people and objects from 
the face of the radar all the way out 
to almost 100 ft. (30.5 m).

How the system works
Depending on the desired detection 
zone, the radar sensor is mounted 
on the back, sides or front of a piece 
of equipment and provides up to 
360-degree object detection. The 
sensor is connected by heavy-duty 
cabling and sends messages to an 
in-cab display to provide operators 

with audible and visual alerts when 
objects are detected. Up to 16 
objects can be detected and tracked 
at one time; the radar is capable of 
determining both the location and 
velocity of the objects it detects.

Providing audible alerts in addition 
to visual ones prevents operators 
from having to constantly monitor a 

oemoffhighway.com/10056419

See Eberspaecher  
heaters at

Booth # B-8711

Evasive Maneuver Assist uses multiple 
system integration to detect and avoid 
objects within a vehicle’s path.

ZF
 F

R
IE

D
R

IC
H

S
H

A
FE

N
 A

G

OOH0117_32-35_Detection.indd   33 1/24/17   2:57 PM



SAFETY: OBJECT DETECTION
www.oemoffhighway.com/20841041

34   OEM Off-Highway|JANUARY/FEBRUARY 2017

screen to determine whether or not 
there is an object in their path; in-
stead, they can stay focused on their 
work and look at the system’s camera 
display once the alerts are sent.

The PreView Sentry system can be 
used on nearly any size machine—
from a small skid steer to a 400-T 
mining haul truck—and features an 
IP69K rating to ensure durability in 
harsh operating environments. Built-
in safety alerts notify an operator if 
there is something blocking the radar 
or if there are communication issues 
within the system, further assuring 
the reliability of the system.

Whitfield notes that PRECO spent 
2 years researching and developing 
the system, and over a year testing it 
with OEMs before determining it was 
ready to bring to market. The system 
operates over a 24 GHz bandwidth; 
of the three main frequency band-
widths typically used for object  

 
detection systems, the company 
chose to use 24 GHz to maximize 
the flexibility, accuracy and power it 
could provide.

The company says its system is 
one of the most flexible on the mar-
ket as it allows the range and width 
of detection to reach up to 30 m 
(98.4 ft.) and be adjusted as needed. 
It can also be programmed by an 

OEM to fit a specific vehicle design 
which Whitfield says is usually the 
preferred method. However, PRECO 
can also program the system for a 
manufacturer if requested.

Beyond object detection
If an OEM wants to further enhance 
the safety capabilities of its equip-
ment, Whitfield says the PreView 
Sentry system can be connected 
to a vehicle’s electronic control unit 
via CANbus to create a full safety 
system that goes beyond just object 
detection. For example, a manufac-
turer could have CAN messages sent 
which trigger the machine’s brakes 
once an object is detect by the Pre-
View Sentry system. In this manner, 
the OEM could ensure corrective 
actions are taken when an object is 
detected in case the vehicle operator 
is not able to react in time.

ZF and WABCO’s recently intro-
duced Evasive Maneuver Assist 
(EMA) system is an example of how 
this type of multi-system integration 
is being employed in on-highway 
applications. EMA utilizes sensors 
to detect an object in the vehicle’s 
path and then intelligent control units 
and physical maneuvering performed 
by actuators steer the vehicle away 
from the object if the operator does 
not react within a certain amount of 
time (learn more, 12226523).

Telematics systems can also be 
connected with the PreView Sentry, 
says Whitfield, to provide reports 

LED
EQUIPMENT
LIGHTING 
SOLUTIONSANTY

866-590-3533

a complete line of LED 

.

USE CODE
SBLOH FOR 
10% OFF*

*Offer valid for a limited time only. Discount is not applicable to previously placed orders. 

commercial-sales@superbrightleds.com
866-590-3533For commercial pricing call

or email

COMMERCIAL ACCOUNT BENEFITS
Offering dedicated account managers for 
project consultation, standing commercial 

discounts and more.

IN-STOCK & READY TO SHIP 
All orders are shipped same day if placed 

by 3PM CST. 

Order online at superbrightleds.com

oemoffhighway.com/10835480

The PRECO PreView Sentry Object 
Detection System is capable of 
detecting objects from the face of 
the radar up to almost 100 ft. (30.5 m) 
from the vehicle.

PRECO ELECTRONICS INC.
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on near misses, distance and angle 
of objects within the system’s field 
of view, driving habits, whether an 
operator breaks in time, and more.

Whitfield says safety systems will 
continue to evolve in order to provide 
more comprehensive information 
about the environment in which 
machines are operating and work to-
gether with other vehicle systems to 
provide a safer working environment. 
The market is rapidly moving toward 
active operator assist features. One 
key feature is the market adoption of 
a vehicle braking and slowing as it 
detects an obstacle in its course.

Sensor fusion—linking data from 
several sensors (such as radar, 
image recognition system and LIDAR 
sensors) to compute something that 
could not be determined by a single 
sensor—is one of the evolutions 
Whitfield foresees. When applied 
to safety, he says the applications 

are limitless. Sensor fusion allows 
the linking of disparate systems, 
including collision mitigation tech-
nology with an Advanced Driver 
Assistance System (ADAS). Based 
on the ultimate goal, the combina-
tion of the systems can actively alert 
the operator or directly engage the 

vehicle’s braking, suspension and 
steering controls to mitigate poten-
tial collisions. These capabilities are 
currently being used within various 
autonomous vehicles, and, Whit-
field concludes, are helping lead the 
way toward greater acceptance of 
unmanned equipment. |

SIMPLICITY
By reducing the number of components, Caldaro has 
managed not only to simplify the design of this pedal, 
but also provide superior precision, ergonomics 
and resistance to challenging environments. 
This ensures longer life, improved reliability, 
and ultimately higher value.

Compact • Tough • Precise

www.caldaro.com

TAKE A CLOSER LOOK ATCONEXPO-CON/AGG 2017South Hall/Booth S-61201

 Sweden Germany United Kingdom USA
 HQ Stockholm Munich Hertfordshire Hudson, WI

oemoffhighway.com/10055149

The Cat MineStar Detect Object 
Detection system provides 
specific camera views to show 
the operator where potential 
hazards are detected.
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NEW PRODUCTS

Stage V Engine
Developed to satisfy the most demanding customer require-
ments, the NEF Series offers flexibility and reliability, low fuel 
consumption and high performance. 

• EGR-free solution for top class efficiency (up to -3% fluid 
consumption versus competitors using EGR and active 
regeneration)

• Best in class performance (up to +3% power and torque density 
versus competitors’ average)

• No active regeneration for maximized uptime (no need to stop equipment during operation)

• Aftertreatment system works for life to minimize total cost of ownership (TCO)

• Proven system reliability thanks to lean design with no-EGR and single waste gas turbocharging solution

• No changes in cooling package required; unique solution across emission stages (Stage IIIA to Stage V)

• Low aftertreatment system temperature avoids need of heat protection against active regeneration peak temperatures

www.oemoffhighway.com/20846498 

LED Stop,  
Tail and  
Turn Lamps
Optronics International has unveiled several unique new  
4-in. (10.16 cm) round and 6-in. (15.24 cm) oval LED stop, tail, 
turn lamps. 

• Employs newly engineered Light Guide technology which 
allows LED light to be transmitted from one location in the 
lamp to another and enables illumination of complex shapes 
and patterns

• Light Guide uses clear, shaped, polymer cylinders that guide 
and project LED light in very specific ways

• Achieves smooth lighting contours 

• Offers brighter and more attention-grabbing appearance

• Patterns stand in contrast to hot spots associated with most 
LED vehicle lighting

• Available in flange-mount and grommet-mount versions, and 
with standard PL-3 and Weather Tight termination options

• Meets all FMVSS 108 photometric requirements for visibility 
and safety

• Lenses and housings are made of tough polycarbonate 
material that is sonically welded

• Features solid-state, surface-mount device (SMD) design that 
protects electronics against moisture, shock and vibration

oemoffhighway.com/20846469 

Proportional Control  
Valve with CANbus
Hengli offers HVSP proportional valves with integrat-
ed, intelligent electronics providing full integration 
into the bus network of mobile machinery with IP68 
protection. 

• Internal closed loop position design achieves 
spool position accuracy levels nearing the 
performance of a servo-valve

• Up to 10 sections

• High peak pressure rating: 350/420 bar 
(5,040/6,048 psi)

• Individual load independent flow control via 
section pressure compensators

• Low hysteresis

• Manual override

• Flow: inlet maximum 150 L/min (39.6 gpm)  
(with valve compensators)

oemoffhighway.com/20846212 
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oemoffhighway.com/10941482

Touchless Angle Sensors
Novotechnik U.S. introduces the 
RFC4800 Series of touchless angle 
sensors measuring angular position 
up to 360 degrees, revolution count-
er and speed—without wear.  

• Features include programmable 
zero point offset, measurement 
averaging and sign of rotational 
direction

• Offers resolution of 14-bits across 
360 degrees, repeatability of 0.36 
degrees and independent linearity 
of ±0.5% of full scale 

• Includes IO-Link as digital 
interface, offering serial 
communication protocol which 
makes wiring easier

• Other output interfaces include 
analog voltage and current, as 
well as digital outputs options—
SSI, SPI, incremental and 
CANopen

• Single and multi-channel versions 
are available

• Sealed up to IP69K 

• Operating temperature range is 

-40-125 C (-40-257 F)

oemoffhighway.com/20846472 

Thermal Insulating Coating
Lincoln Industries offers its ThermoLinc Genesis thermal insulating coating.

• Features protective properties for service temperatures from -40-200 C 
(-40-392 F)    

• Lightweight, pliable and able to expand and contract with changes  
in the substrate

• Provides thermal and corrosion under insulation (CUI) protection

• Chemically resistant, highly durable, easily repairable

• Offers impact and abrasion 
resistance

• Can be applied over complex 
geometries for use in wide variety 
of applications

oemoffhighway.com/20847873
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NEW PRODUCTS

www.bucherhydraulics.com

Massive Savings from  
Energy Recovery 

Bucher Hydraulics, Inc.
2545 Northwest Parkway • Elgin, IL 60124 U.S.A
Phone +1 847 429 0700 • info.el@bucherhydraulics.com

Regenerative leak-free  
load control valve CINDY-REG:

• Up to 25 % energy savings 
• Improved efficiency
• Reduction of operating cost 

(Total Cost of Ownership)

For further information see:
www.bucherhydraulics.com/cindy-reg

Visit us
IFPE - South Hall 3,  
Booth S81916

oemoffhighway.com/10055136

Continuously Variable 
Transmission
The ECOMEC 150 continuously 
variable transmissions (CVTs) from 
CVT Corp. offer increased efficien-
cy, productivity and fuel savings. 

• Fully mechanical CVT

• Automatic shifting and infinite 
number of ratios resulting in 
improved vehicle performance 
and engine optimization, 
increasing work efficiency and 
saving time 

• Maximum tractive effort at low 
engine rpm (no torque converter) 

• Use with mechanical or 
electronic engine 

• Drop in replacement for a 
PowerShift 

• Open platform controls and 
software to adjust the vehicle 
sophistication level

• Simple and precise controls  

• Smooth and efficient forward/
reverse shuttling for a 
comfortable ride 

• Replicates torque converter 
behavior

oemoffhighway.com/20846505 

Joystick
The C15 joystick from Cal-
daro can be used across an 
application spectrum from the 
toughest working environments 
to high precision equipment. 

• Circuit board and 
electronics are potted with 
compound to protect from 
salt, water, lubricants and 
chemicals

• Operating angle is 9, 12 or  
20 degrees

• Sealed panel mounting

oemoffhighway.com/20846501 

LED Combination Light
ABL Lights announces the release of the 3800 LED  
Combination light.

• Offers direct drop-in replacement for halogen design

• Prevents snow and ice buildup via lens heat sync

• Multi-voltage of 12-24V

• Vibration resistance is 15 Grms from 24-2,000 Hz and 
shock resistance is 60 G

• Meets various industry standards including ISO 13766, 
ISO 14982, ISO 12985 and CISPR25 

• Protected against reverse voltage

• Includes electronic thermal management to protect 
against overheating

• Water tightness to IP68/IP69K

• Operating temperature range is  
-40-85 C (-40-185 F)

• Features salt spray protection to 
ISO 9227

• Lens is hardened glass with  
free-form reflectors and aspherical 
lens modules

oemoffhighway.com/20848383 
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BOOTH# S65317

VIDEO
Technology with Vision

oemoffhighway.com/10055531

Axial Piston Motor
The M7V Series from Kawasaki Precision Machinery is a 
high speed variable displacement swash plate type axial 
piston motor. It is suitable for use in hydrostatic trans-
missions, drill rigs and crane winch systems.

•  85, 112 and 160 cc displacements

• 400 bar continuous pressure rating

• Electronic and hydraulic displacement control

• Fixed displacement version available

oemoffhighway.com/20846525 

Fan Blade Extensions
Multi-Wing introduces its EPS Fan Blade Extensions.

• Features bristles on the end of each blade, closing the 
gap between the shroud and fan tip

• Minimizes turbulence in the blade, improves fan 
performance and reduces noise

• Increases efficiency by up to eight percentage points and 
pressure by up to 25%

• Strength tested for durability in tough off-road 
applications and use in HVAC systems

• Third-party tested for chemical resistance

• Compatible with all Multi-Wing fans

• Suited for operating temperatures up 
to 280 F (120 C)

• Withstands loads of more than 
1,016 N/in. (40 N/mm)

• Performs at maximum operating 
speed for PAG fans

• Performance and noise remain 
unchanged even after 400,000 
impacts 

oemoffhighway.com/20846632 
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Bronze Lot 
Booth B93313

Mosinee, WI USA |  Caen, France | Dalian, China  | (888) 693-1530  | ablusa@abllights.com

www.abllights.com
MADE IN THE USA

oemoffhighway.com/10054950

2017
NATIONAL FARM  
MACHINERY SHOW
Kentucky Exposition Center
Feb. 15-18, 2017  |  Louisville, KY
www.farmmachineryshow.org

SME ANNUAL CONFERENCE & EXPO
Colorado Convention Center
Feb. 19-22, 2017  |  Denver, CO
www.smeannualconference.com

OREGON LOGGING CONFERENCE
Lane County Convention Center 
and Fairgrounds
Feb. 23-25, 2017  |  Eugene, OR
www.oregonloggingconference.com

SIMA 2017
Paris Nord Villepinte  
Exhibition Center
Feb. 26-March 2, 2017  |  Paris, 
France
en.simaonline.com

AUTONOMOUS VEHICLES  
SILICON VALLEY
Santa Clara Convention Center
Feb. 28-March 2, 2017  |   
Santa Clara, CA
www.autonomousvehiclessv.com

CONEXPO-CON/AGG
Las Vegas Convention Center
March 7-11, 2017  |  Las Vegas, NV
www.conexpoconagg.com

IFPE 2017
See us at Booth SL80131
Las Vegas Convention Center
March 7-11, 2017  |  Las Vegas, NV
nfpahub.com/events/trade-shows/ifpe

GREEN TRUCK SUMMIT
Indiana Convention Center
March 14-15, 2017  |  Indianapolis, IN
www.ntea.com/greentrucksummit

THE WORK TRUCK SHOW
Indiana Convention Center
March 15-17, 2017  |  Indianapolis, IN
www.ntea.com/worktruckshow

SAE 2017 ADDITIVE 
MANUFACTURING SYMPOSIUM
Knoxville Marriott
March 14-15, 2017  |  Knoxville, TN
www.sae.org/events/ams

AGRITECHNICA ASIA
Bangkok International Trade & 
Exhibition Center
March 15-17, 2017  |   
Bangkok, Thailand
www.agritechnica-asia.com

ARMORED VEHICLES USA
TBD
March 27-29, 2017  |   
Washington, D.C. 
armoredvehiclesus.iqpc.com

THE BATTERY SHOW EUROPE
Messe Sindelfingen
April 4-6, 2017  |   
Stuttgart, Germany
www.thebatteryshow.eu

CALENDAR
www.oemoffhighway.com/events
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DYNAMIC INCLINOMETERS

Clean Tilt Measurements During  
Dynamic Motions

POSITAL’s new acceleration-compensated  
Dynamic TILTIX inclinometers are the right choice for control  

systems facing rapid movements, shock or vibration.

Visit Us in Las Vegas!

March 7−11, Booth S84150

www.posital.com

oemoffhighway.com/10114478

Al Cu Fe Ni Ti

STRUCTURAL
ADHESIVES

FOR METAL
BONDING

www.masterbond.com

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

High strength bonding 
for similar and dissimilar substrates

oemoffhighway.com/10055759

ELECTRIC & HYBRID VEHICLE 
TECHNOLOGY EXPO EUROPE
Messe Sindelfingen
April 4-6, 2017  |  Stuttgart, Germany
www.evtechexpo.eu

GLOBAL TIRE INDUSTRY CONFERENCE
Sonesta Resort 
April 19-21, 2017  |  Hilton Head, SC
www.clemsontireconference.com

AMC ENGINEERING CONFERENCE
Five Sullivan Brothers  
Convention Center
April 25-27, 2017  |  Waterloo, IA
www.amc-online.org

AEM PRODUCT SAFETY & COMPLIANCE 
SEMINAR
The Westin
April 24-26, 2017  |  Cincinnati, OH
www.aem.org/Education/ 
Conferences/ProductSafety 
Compliance
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by Thomas Berry, Archivist, Historical Construction Assn. 

As tractor-mounted attachments, particularly 
bulldozers, came into use in the early 1920s,  
 a related challenge emerged: How to control 
  the attachment?

The dozer blade, left to its own devices, will follow 
gravity downward — which is why safety demands that 
a dozer or other attachment be fully lowered when the 
machine carrying it is idle. A means of raising the dozer 
clear of the ground and control its depth when working 
was needed.

Given the technology at the time, a hand-operated 
chain windlass was the first answer. Turned from the 
operator’s station, the windlass controlled the blade’s 
height. One operator could handle the operation of the 
tractor and the windlass, but often a second man would 
turn the windlass so the operator could concentrate on 
the tractor.

The earliest hydraulic controls for dozers also ap-
peared in the early- to mid-1920s. LaPlant-Choate Mfg. 
Co. developed a unique counter-balanced hydraulic 
dozer that was operated by a large cylinder on the back 
of the tractor. It enabled one operator to handle both the 
tractor and the dozer and was well balanced. However, it 
could only lift the dozer; all downward pressure for work 
was supplied by gravity and the physics of the blade’s 
interaction with its load.

R. G. LeTourneau perfected cable control for tractor 
attachments. He had been developing scrapers and 
other tractor-drawn and mounted machinery for years, 
and had been using electric motors with rack and 
pinion mechanisms to control them. But two problems 
emerged: This system was slow for dozer use; and, in 
the language of the time, it simply couldn’t stand the 
gaff of dozer operation. The loads applied to the dozer 
brutalized the rack and pinion.

In 1928, LeTourneau introduced a modified cable 
winch on the back of the tractor and a tube to the front 
through which the cable passed to reach the dozer. 

While, like LaPlant-Choate’s hydraulics, down pressure 
could not be applied, it was quick, easily controlled by 
one operator, and had the added advantage of being 
able to operate towed equipment. Cable control became 
standard for most mid-sized and all larger tractors, while 
hydraulics were limited to smaller machines.

It wasn’t until the mid- to late-1950s that hydraulics 
were perfected for dozer control on the larger tractors, 
and today’s hydraulics provide not only lift and down 
pressure, but also tilt and angling. |

The Historical Construction Equipment Assn. (HCEA) is a 501(c)3 non-profit organization dedicated to preserving the history of the construction, dredging 
and surface mining equipment industries. With over 4,000 members in 25 countries, its activities include publication of a quarterly educational magazine, 
Equipment Echoes; operation of National Construction Equipment Museum and archives in Bowling Green, OH; and hosting an annual working exhibition 
of restored construction equipment. The 2016 show is September 16-18 at the museum. Individual memberships are $35.00 within the USA and Canada, 
and $45.00 U.S. elsewhere. HCEA seeks to develop relationships in the equipment manufacturing industry, and offers a college scholarship for engineering 
and construction management students. Information is available at www.hcea.net, by calling 419-352-5616 or e-mailing info@hcea.net.

Variations of dozer attachment control over the decades have included everything 
from hand-operation to cables to the earliest forms of hydraulic control.

How to Control a Bulldozer

A restored Cat Sixty with a counterbalanced  
LaPlant-Choate hydraulic dozer.  

LaPlant-Choate’s hand-cranked dozer, on a Holt T-35 
tractor owned by Chris Austin at the 2004 HCEA National 
Convention, Saegertown, PA.
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POWERFUL
IDEAS

If you’re seeking new methods and solutions to increase efficiency, contain 

costs, and improve the overall performance of your hydraulic and pneumatic 

systems, then the forward-looking educational program at IFPE 2017 will 

bring you up to speed. Gain the latest technical knowledge and insights into 

engineering advances at a powerful array of half-day college-level courses 

and the co-located Energy Efficient Hydraulics & Pneumatics Conference. 

Explore new ideas and solutions to enhance the quality of your design so that 

they become leaner, cleaner, greener and more cost-effective.

Gain from the power of new ideas.
REGISTER TODAY at IFPE.com
Show Owners: Co-located with:

oemoffhighway.com/10207254

How to Control a Bulldozer
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A complete
industrial 

engine range
for your market 
  and machine

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

oemoffhighway.com/10055932
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