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www.oemoffhighway.com/20841255 

I waited until the last minute to write my editor’s column this 
month specifically to be able to address the new Presi-
dent-elect that will be leading our country and implementing 
policy change for the next four years starting January 20, 2017. 

In a sneak attack to most major mainstream media outlets and 
pollsters, Donald Trump won the electoral vote and became the 
successor to current President Obama.

By 10 a.m. on Wednesday morning, AEM President Dennis Slater 
released a statement regarding the outcome of the 2016 election. 
In it, he reflected on the spotlight both candidates had placed 
on establishing a more substantial effort to repair our existing 
infrastructure and develop its long-term vision that accommodates 
economic growth and emerging technologies. “We stand ready to work with President-elect Trump to help advance this 
critically important policy priority,” Slater stated.

He went on to say, “We cannot undermine U.S. manufacturers’ global competitiveness for the sake of politically 
expedient soundbites,” in reference to the anti-trade rhetoric used and foreign investment positions taken during the 
campaign. Slater went on to note the several other important issues that need to be addressed including the Farm Bill 
and the Renewable Fuel Standard.

He poignantly closed his statement with a call for government unity to propel action versus the stalemate inaction 
that has become hallmark. “That is why the men and women of the equipment manufacturing industry stand ready to 
work with President-elect Trump, Speaker Ryan and Leader McConnell to advance our shared priorities and promote 
manufacturing growth in America.”

OEM Off-Highway, as a business publication, will provide any relevant coverage of the government and policies that 
play a role in the businesses of our OEM readers. The implications and effects of potentially significant changes in policy 
positions could be interesting to see develop, especially those related to the EPA and emissions, trade agreements, 
infrastructure and defense spending.

We would love to hear from you as to which issues you are planning to monitor that are important to your business and 
manufacturing operations. Contact me directly with your thoughts.

JANUARY/FEBRUARY ISSUE
•	Compact Equipment Trends 

•	CONEXPO-CON/AGG & IFPE  
Pre-Show Coverage

•	Fuel-Efficient On-Highway  
Concept Trucks
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+ The OEM Guide to CONEXPO 
& IFPE 2017
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and You
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U.S. Mining Machinery Production has reached a tentative cyclical low as headwinds 
from depressed commodity prices diminish. Companies should expect the start of 
a recovery trend to take hold, but significant improvement will not be likely until at 
least 2017. Meanwhile, U.S. Construction Machinery Production is expected to decline 

further through the end of the year.
Negative internal trends for the European Construction and Mining indices indicate the 

current recession trend will continue until year-end. For the European Agricultural Industry, 
however, contraction has begun as recovering agricultural commodity prices stimulate  
renewed capital investment. 
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U.S. Leading 
Indicator:

•	 The U.S. Leading Indicator 
rose in September.

•	 Rise in the Indicator cor-
roborates our expectation 
for improvement in the U.S. 
economy in 2017.

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!

HEADWINDS 
from depressed 

commodity prices 
diminishing
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Public New 
Construction:

•	 U.S. Total Public New Construc-
tion in the 12 months through 
August is virtually even compared 
to the previous year.

•	 Unseasonably weak June-to-
July performance could not be 
confirmed by leading indicator ev-
idence, suggesting Construction 
may be subject to a data revision 
in the months to come.

Construction 
Machinery,  
New Orders: 

•	 U.S. Construction Machinery 
New Orders in the 12 months 
through August are down 18.1% 
compared to the previous year.

•	 The surface mining component 
of New Orders is hindering 
growth in this segment as U.S. 
coal production declines  
precipitously.
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Farm Machinery 
& Equipment 
Shipments:

•	 U.S. Farm Machinery & Equip-
ment Supplies Production in 
the 12 months through August 
declined 18.8% compared to the 
previous year.

•	 Weak business investment is 
hindering production growth as 
low agricultural commodity  
prices squeeze profit margins.
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U.S. Total 
Industrial 
Production:

•	 Industrial Production in the three 
months through September was 
down 0.9% compared to the 
same quarter last year.

•	 Expect Production to transition 
to Phase A, Recovery, imminent-
ly as headwinds from the mining 
sector diminish.

Housing Starts: 
•	 Annual Total Housing Starts fell to 

1.1 million units in the 12 months 
through September.

•	 Single family Housing Starts  
avoided the September dip and  
are growing.

Private 
Nonresidential  
New Construction:

•	 U.S. Private Nonresidential New 
Construction in the three months 
through August was up 5.3% 
compared to the same quarter 
in 2015.

•	 Construction will grow at a  
slower rate through 2017.
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Industrial 
Production, 
Germany:

•	 Germany Industrial Production in 
the three months ending in August 
grew 0.9% compared to the same 
quarter in 2015.

•	 Expansion in the quarterly growth 
rate is a positive sign for growth 
heading into 2017.

Mining, Oil & Gas 
Field Machinery 
New Orders:

•	 The U.S. Mining, Oil, & Gas Field 
Machinery New Orders annual 
growth rate ticked up to -56.6% 
in August.

•	 The tentative Phase A, Recovery, 
trend is likely to persist into 2017 
as oil and mineral commodity 
prices recover.
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•	 The U.K. Industrial Production 
quarterly growth rate rose to 
1.2% in August.

•	 Expect Industrial Production to 
generally expand into mid-2018.  

Industrial 
Production,  
United Kingdom: 

Defense 
Industry,  
New Orders: 

•	 The U.S. Defense Capital Goods 
New Orders annual growth rate 
rose to 18.6% in August.

•	 New Orders will avoid year-over-
year contraction through at least 
2018.

Euro Area Leading 
Indicator:

•	 The Europe Leading Indicator 
flattened in August.

•	 If further rise in the Indicator 
occurs it will signal increasing 
economic activity in Europe in the 
second half of 2017.

Heavy-Duty  
Truck 
Shipments:

•	 U.S. Heavy Duty Truck Ship-
ments in August were down 
19.9% year-over-year.

•	 Decline in the quarterly growth 
rate suggests further contrac-
tion in shipments is likely on a 
year-over-year basis through 
the remainder of 2016.

Editor’s Note: Please note that this chart has been 
modified on the Y-axis to show the trend more easily.
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A ccording to Deepak 
Bazaz, Director of Artillery 
and Bradley Programs 
at BAE Systems, “In the 

current budget environment, the 
Army often has to choose between 
maintaining an existing fleet and 

developing new capabilities. We’re 
investing in research and develop-
ment to demonstrate cost-effective 
options for the Army to address 
current gaps.”

At the Assn. of the United States 
Army (AUSA) Annual Meeting in 

Washington, D.C., BAE Systems 
featured its next generation Bradley 
fighting vehicle concept. By leverag-
ing existing technology from other 
BAE Systems vehicles, the company 
is able to pass along significant sav-
ings in both development time and 

vehicle cost. Part 
commonality among 
the vehicles also 
provides long-term 
cost savings over 
the life of the vehicle 
and simplifies part 
logistics and vehicle 
support.

Similarly, Oshkosh 
Defense LLC, an 
Oshkosh Corp. com-
pany, announced it 
will use over 80% 
of common parts to 
streamline mainte-
nance, training and 
cost efficiency of its 
recently awarded 
FMTV truck and 

trailer contract from the U.S. Army 
(read more, 12264100).

During its 7 years of FMTV produc-
tion, the U.S. Dept. of Defense (DOD) 
recognized Oshkosh Defense with 
the Value Engineering Achievement 
Award (in the Contractor category) for 

reducing product life-cycle costs while 
improving performance and reliabil-
ity. The U.S. Army Tank-automotive 
and Armaments Command (TACOM) 
Life Cycle Management Command 
(LCMC) nominated its industry partner 
for the award based on Oshkosh-pro-
posed improvements that resulted in 
$10.7 million of cost savings for the 
U.S. Army.

The U.S. Marine Corps approved 
Oshkosh Defense to field its mod-
ernized Extendable Boom Forklift 
(EBFL-M) fleet. Oshkosh began de-
livering the EBFL-M vehicles toward 
the end of September 2016, and is 
scheduled to deliver 535 vehicles by 
late 2017 to both the Marine Corps 
and Navy—2 years faster than the 
program’s projected completion date 
of 2019. Modernization upgrades 
include forklift options to handle 
7,000- and 11,000-lb. (3,175.1 and 
4,989.5 kg) payloads with smaller at-
tachments and a relocated hydraulic 
manifold to more efficiently load and 
unload aircraft (read more, 12259019).

AM General is a part of the 
public-private partnership with the 
National Guard and Red River Army 
Depot to provide affordable up-
graded and enhanced HMMWVs to 
keep the 230,000 active vehicles in 
theater. Vehicle modernization is a 

COST EFFECTIVENESS  
a Key Focus for 
Military Vehicle OEMs
Dealing with budget constraints, military vehicle OEMs are exploring ways to 
improve overall affordability through cost reduction in manufacturing and R&D.
by Michelle Kopier
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The JLTV Family of Vehicles 
was designed from the ground 

up to provide new levels of 
protected mobility in the light 
vehicle class, while supporting 

advanced networking, C4ISR 
suites and increased fire power.
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key focus for AM General to support 
the U.S. armed forces while saving 
taxpayer dollars and preserving 
vehicle readiness to accomplish 
domestic and foreign missions. Its 
modernization process starts with an 
in-depth assessment of existing HM-
MWVs and its customers’ resources, 
followed by joint development of 
cost-effective methods for adding 
capabilities, flexibility and service life 
to existing vehicles.

Earlier in the year, BAE Systems 
was awarded a $109.7 million 
contract from the U.S. Army to 
convert 36 M88A1 recovery vehicles 
to the new M88A2 Heavy Equip-
ment Recovery Combat Utility Life 
Evacuation Systems (HERCULES) 
configuration. The conversions allow 
the M88A2s to recover the Army’s 
heaviest vehicles, such as tanks, 
without the assistance of another 
vehicle (read more, 12202891).

“The HERCULES is an integral 
part of the Army’s Armored Brigade 
Combat Team and is essential to its 
recovery missions,” says John Tile, 
Director of Recovery Programs at 
BAE Systems. “The ability to provide 
single-vehicle recovery for even the 
heaviest vehicles in today’s fleet 
increases troop safety and provides 
significant cost savings to the Army.” 

While cost-effective development, 
unique parts reduction, and existing 
vehicle modernization practices are 
essential focuses for military equip-
ment manufacturers, safer vehicles 
and advanced technology implemen-
tation is always paramount for pro-
tecting soldiers. The first prototype of 
the upgraded Stryker Infantry Carrier 
Vehicle, known as the Dragoon, fea-
tures a fully-integrated commander’s 
station, upgraded driveline compo-
nents, and hull modifications.

The vehicle updates were deemed 

necessary following Russia’s 2015 
invasion of Ukraine where Army 
leaders stationed in Europe were 
able to identify a “capability gap that 
threatened our forces in theater,” 
according to Army Vice Chief of Staff 
Gen. Daniel B. Allyn. The Russians 
had upgraded and fielded significant 
capabilities while the U.S. was en-
gaged in Iraq and Afghanistan.

And, as electronic warfare be-
comes an increasingly common 
threat to military operations, it is 
leading the development of a more 
robust and resilient autonomous ve-
hicle with global remote operational 
capabilities (learn more, 20841665).

With the 2017 military budget ex-
pected to increase to $538 billion in 
funding with every capability funded 
tied to a particular security goal for 
the country, the coming years are 
poised for continued technology 
demand and vehicle development. |

UNBREAKABLE
C15 – a joystick that can be used across the application
spectrum, from the toughest working environments
to exquisitely high-precision fi ne-tuned medical equipment.

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
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ADVANCED POWERTRAINS
Generate ROI Despite  
Low Fuel Prices
The focus for advanced powertrains and hybrid drive systems in today’s construction 
equipment looks beyond fuel economy to increased performance and ease of operation.

The 536 hp 944K 
Hybrid Wheel Loader 
boasts the biggest cab, 
quickest boom-raise 
time, and fastest cycle 
times in its class.

by Curt Bennink

JOHN DEERE
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When on-road diesel 
fuel prices spiked 
over $4 per gallon 
approximately 3 

years ago, off-road manufacturers 
stepped to the plate with innovative 
solutions, including hybrid technol-
ogy for earthmoving machinery and 
advanced powertrain systems. Some 
manufacturers have succeeded with 
this technology, while others never 
got past the prototype stage, or 
temporarily shelved their solutions as 
diesel fuel prices began a rapid de-
scent—to around $2.31 for on-road 
diesel at the time this was written. So 
do hybrid and advanced powertrain 
technologies justify price premiums 
that can reach as high as 20% when 
fuel prices remain relatively low?

The answer really depends on the 
technology and its application. “At 
the end of the day, our customers 
want to make more money by getting 
jobs done faster and at a lower input 
cost,” says Wes Holm, Chief En-
gineer, Caterpillar Medium Tractor 
Products. “So you have to weigh the 
importance of ownership period, pro-
ductivity, cycle times, fuel efficiency, 
ease of operation, maintenance cost 
and emissions requirements offered 
by the advanced powertrains. Ease 
of operation shouldn’t be overlooked 
as skilled operators become scarcer.”

The increased performance that 
many hybrids offer is starting to gain 
prominence over actual fuel savings. 
“We expect the attitude toward hybrid 
technology to start taking a complete-
ly different twist,” says Kurt Moncini, 
Senior Product Manager for Tracked 
Products, Komatsu America. “It is 
very important to look at what type of 
hybrid technology is used. Systems 
that return energy to the whole sys-
tem instead of just the swing circuit 
provide performance that will factor 
in as a bigger benefit and fuel savings 
becomes the icing on the cake.”

Moncini explains that evaluating 
ROI on hybrids depends on price, 
utilization, performance and fuel 
savings. Evaluation needs to be 
about more than just fuel savings, 
because fuel alone can be mis-

ADVANCED POWERTRAINS
Generate ROI Despite  
Low Fuel Prices
The focus for advanced powertrains and hybrid drive systems in today’s construction 
equipment looks beyond fuel economy to increased performance and ease of operation.

leading. A 20- to 30-T excavator 
typically burns 3.5 to upwards of 
7.5 gph depending upon utilization 
and application. If you have a high 
load factor application and can save 
20% in fuel at 7 gph, that is a 1 gph 
savings. Multiply that by an 8-hour 
day at the current cost of diesel and 
the fuel savings alone would make a 
difficult case for ROI.

When you factor in a potential 
productivity advantage, the case 
becomes much clearer. “Looking at 
the electric swing drive/generator/
ultracapacitor technology we used in 
the HB215LC-1 and the direction we 
will be taking with future models, that 
technology ends up providing more 
than just better fuel efficiency,” Mon-
cini asserts. “It gives us performance 
plus energy savings.”

The list price premium for a John 

Deere 644K Hybrid wheel loader is 
about 7% compared to its con-
ventional counterpart with a torque 
converter. While the hybrid reduces 
fuel consumption by about 25% 
on average, that is only part of the 
story. “Customers make it very clear 
they can no longer hire operators,” 
says John Chesterman, John Deere 
Construction & Forestry. “They are 
getting ‘drivers.’” The hybrid technol-
ogy makes it much easier for a less 
skilled operator to run a wheel loader 
more productively.

Recapture wasted energy
Excavators are a natural target for 
hybrid technology since there is a lot 
of energy wasted braking the upper 
structure.

Komatsu was the first to introduce 
a hybrid excavator to the U.S. mar-

30-ton excavator

Burns up to 

7.5 gal./hr.

High load factor application you can save 20% 
in fuel at 7 gal./hr.

 =1 gal./hr 
x 8 hr./day

RETURN ON INVESTMENT
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ket. “We have an electrically driven 
swing that charges an ultracapacitor 
when decelerating and draws stored 
power for swing when required,” says 
Moncini. “A generator/motor between 
the engine and hydraulic pumps can 
draw energy from the ultracapacitor 
to provide additional power to the 
whole hydraulic system for improved 
performance. The energy captured by 
the ultracapacitor helps boost engine 
power available for all functions.”

“That captured energy input back 
to the hydraulic system can provide 
up to 60 additional horsepower, 
which is pretty significant, especially 
when it comes to a smaller four-cyl-
inder engine,” says Justin Latin, Ex-
cavator Product Marketing Manager, 

Komatsu America.
“On the HB215LC-1, we actually 

went to a smaller engine and use 
stored electrical energy to supple-
ment the total power input to the 
hydraulic system,” says Moncini. “It 
is the same approach as used on 
high-performance hybrid cars. They 
use electric motors to add power to 
a traditional mechanical drivetrain for 
better performance.”

This shows up in the machine’s 
response. “My initial perception of 
the HB215LC-1 was that it was a 
very peppy or snappy machine,” 
recalls Moncini.

Looking forward as technology 
improves, there is a definite oppor-
tunity to scale hybrid technology up 

to larger models. “Today, if you look 
at smaller machines—which is where 
our hybrids are—they tend to be low-
er in annual usage and consume less 
fuel,” notes Moncini. The situation 
could become even more favorable 
toward hybrids as you move to larger 
machines that consume more fuel 
and have higher utilization rates. 
“Komatsu intends to introduce a 
larger hybrid excavator in the U.S. 
later this year.”

Komatsu Europe introduced its 
HB365LC-3 36-tonne hybrid excava-
tor at bauma 2016 featuring a 20% 
fuel savings. The HB365LC-3 has 
the same SAA6D114E-6 engine (202 
kW/271 hp) as the PC360LC-11, with 
up to 53 kW extra electric power 
supplied by Komatsu’s hybrid system 
(learn more, 12198691).

The kinetic energy generated 
during the swing-braking phase 
is converted to electricity, which 
is sent through an inverter and 
captured by the Komatsu Ultra 
Capacitor. When accelerating under 
workload conditions, the captured 
energy is discharged quickly for up-
per structure rotation and to assist 
the engine as commanded by the 
hybrid controller. The reserve power 
stored by the hybrid technology rep-
resents additional horsepower that 
is available to maximize machine 
performance by supporting the en-
gine, or is used for swing power.

The type of application also has an 
impact on the economics of excava-
tor hybrid technology. “If you look at 
typical excavator applications, hybrid 
systems really come into play when 
you are swinging more than 90 de-
grees,” says Moncini. “In a traditional 
earthmoving job, if you are swinging 
90-180 degrees, that is not a very 
efficient way to move dirt. You want 
to be between 45 and 90 degrees.” 
Typically, above-ground operations 
with a large repetitive swing cycle are 
most beneficial for a hybrid model.

Caterpillar spent years develop-
ing and testing both electric and 
hydraulic hybrid technologies prior 
to introducing its hydraulic hybrid 
excavator in 2013. It says the electric 

The wheel loader’s hybrid-electric drive recaptures energy while slowing the 
loader when the operator lets off the accelerator.
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hybrid option would have required 
special technician training on the 
unfamiliar electronics and battery 
storage system. In comparison, the 
hydraulic hybrid components are 
familiar to standard machines and 
easy to maintain.

“The primary reason we in-
troduced our hydraulic hybrid 
is because it lowers customer 
owning and operating costs while 
maintaining the same high level of 
production as our standard 336,” 
says Brian Stellbrink, Caterpillar 
Excavator Product Application 
Specialist.

He points out that the 336 hybrid 
has three ingredients contractors can 
think of as “conserve, optimize and 
reuse.” It conserves fuel with the use 
of a high-efficiency pump. Perfor-
mance is optimized with Caterpillar’s 
Adaptive Control System (ACS) 
valve—the “brain” that puts the ener-
gy where you need it when you need 
it. And it recovers and reuses other-
wise wasted swing energy through 
the use of an accumulator.

“Considering an excavator typ-
ically stops and swings every 15 sec-
onds in a high-production applica-
tion, there is a significant opportunity 
for energy savings,” says Stellbrink. 
“But customers in any application—
including utility applications—will 
benefit from the ‘conserve’ and 
‘optimize’ elements.”

According to Stellbrink, the bottom 
line is that Caterpillar’s hydraulic 
hybrid excavator is less complex and 
less costly than other hybrid technol-
ogies, thereby resulting in a shorter 
time to recoup upfront costs.

“You save money with either 
high or low fuel prices because our 
hydraulic hybrid excavator burns up 
to 20% less fuel than our standard 
model,” he says. “We have a calcula-
tor for contractors to see for them-
selves how quickly they can achieve 
a return on their investment.”

Combining hydrostatic and 
mechanical drives
New driveline technology takes 
advantage of the strengths and 

efficiencies of both hydrostatic and 
mechanical drives.

“The Liebherr XPower loaders 
possess a power-split transmission, 
which combines two drive paths: 
a mechanical path for acceleration 
and traveling long distances, and a 
hydrostatic path for loading and gear 
shifting,” says Nick Rogers, Prod-
uct Specialist, Liebherr USA. “With 
the integration of this transmission, 
we are able to achieve maximum effi-
ciency out of every drop of fuel.”

Power supplied by the diesel 
engine is split via a planetary gear-
box to a hydrostatic branch and a 
mechanical branch. The two branch-
es are then combined again so that 
full performance is available. During 

operation, the ratio between the 
two branches is variably adjusted. 
Comparative tests have shown that 
XPower wheel loaders require up to 
30% less fuel than conventionally 
driven wheel loaders.

Caterpillar added a continuously 
variable transmission (CVT) to the 
966 and 972 wheel loaders that com-
bines mechanical and hydrostatic 
systems. The XE version of the 966M 
and 972M loaders with CVT provides 
up to a 25% improvement in fuel 
consumption versus the current se-
ries, and over 35% versus previous 
generation machines.

The CVT replaces a traditional 
driveline’s torque converter with a 
hydraulic pump and motor (variator), 

Comparative tests have shown that Liebherr’s XPower wheel loaders require up to 
30% less fuel than conventionally driven wheel loaders.
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which allows for smooth, continuous 
ratio changes between engine speed 
and machine speed. Power is trans-
mitted through the CVT in a parallel 
mechanical path, much like a pow-
er-shift transmission. It is combined 
with variator power through a series 
of planetary gear sets. Transmission 

operation is automated 
and transparent to the 
operator.

“The main fuel 
savings are accom-
plished by two distinct 
features,” says Lucas 
Sardenberg, Cater-
pillar Medium and 
Large Wheel Loader 
Marketing Consultant. 

“First, the new transmission replaces 
the torque converter in the pow-
ertrain. Torque converters are very 
inefficient, especially during the dig 
portion of the cycle. If you focus on 
the dig cycle alone, the fuel benefit 
of an XE is as high as 50% over a 

conventional transmission.
“Second, the new technology 

allows the engine to run at lower 
rpms as compared to a regular pow-
ertrain,” he continues. “In addition 
to lower engine rpm, Caterpillar 
matched the hydraulics to provide 
full implement speed at lower engine 
speed, so the whole system works 
together to maximize efficiency while 
keeping the productivity demanded 
by customers.”

Machine momentum during slow-
down—for instance, when approach-
ing a truck or a hopper—is also used 
to power implements and the fan, 
further reducing fuel consumption.

Calculating the ROI on the CVT is 
complicated because it depends on 
the application, hours of operation 
per year and the model of machine 
replaced by the XE technology. “On 
the low end with less than 1,500 
hours annually and fuel savings of 
0.5 gph, payback is more than 4 
years,” says Sardenberg. “However, 

with 3,000 hours per year and a fuel 
savings of 1.5-2.0 gph, the payback 
can be shorter than 2 years.”

He adds, “It is important to stress 
the comparison to the equipment 
being replaced. More than one cus-
tomer replaced larger machines by 
XEs, thus payback was really short 
due to the fuel savings. Another 
important point to consider is that 
the XE technology can bring other 
benefits aside from fuel alone, with 
ease of operation with only two 
pedals being a major one noticed 
by operators, and also hill-holding 
capability and retarding.”

Electric drive optimizes  
power band
Certain machines, like the Caterpillar 
D7E diesel-electric dozer and John 
Deere 644K Hybrid and 944K Hybrid 
wheel loaders, have benefited by 
moving to electric drive. Because 
the diesel engine basically acts as a 
generator, it can be optimized to run 

The Caterpillar 336F XE hydraulic hybrid excavator burns up to 25% less fuel than the standard 336F model while delivering the 
same level of production.
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at a set speed. Engines that run at 
constant speeds have much longer 
lives than those that are continually 
hunting up and down the rpm range 
to make power. 

The John Deere 644K and 944K 
Hybrid loaders use hybrid electric 
drive, which results in greater ease 
of operation. A conventional torque 
converter-equipped wheel loader 
requires the operator to perform a 
balancing act. “The engine speed 
really controls how hard the machine 
pushes,” explains Chesterman. “As 
[operators] step on the accelerator, 
they are basically telling the engine 
to rev up, but at the same time, the 

engine speed is proportional to the 
speed of the hydraulics. As I go 
from the typical 1,200 engine rpms 
to 1,800 rpms, I have 33% faster 
hydraulic speed.”

Filling a bucket requires coordi-
nating all of the inputs. “In a typical 
bucket load, roughly half of the fill 
of the bucket is literally the bucket 
pushing into the pile,” says Chester-
man. This needs to be done without 
spinning out. “If the operator cannot 
effectively push that bucket into the 
pile, he will have a very hard time just 
trying to use the boom and the buck-
et to roll material into it. This is a skill 
that a good operator develops.”

The electric drive great-
ly simplifies the demands 
on the operator. “We can 
control those electric motors 
extremely fast with sol-
id-state electronics,” says 
Chesterman. “That allows us 
to control the smoothness of how the 
machine shifts during reversals.” It 
also allows the wheel motors to rap-
idly switch from providing power to 
the wheels to recovering energy and 
putting power back into the system.

The electric wheel motors control 
traction and prevent slip, while the 
engine always runs at a constant 
speed, providing full hydraulic power 

at all times. “With our hybrid tech-
nology, speed has nothing to do with 
pushing power,” says Chesterman. 
“One of the great benefits of electric 
motors is they essentially have their 
maximum torque at near-zero speed. 
For the lower skilled operator, they 
don’t [have to maintain] that balanc-
ing act with the engine speed, power 
range and hydraulics. They just need 
to step on the pedal.”

Plus, the loader is much more 
efficient when loading. Consider that 
when a conventional 644K loads a 
bucket, the engine is at full load rated 
torque. “It is at maximum fuel delivery 
rate during that peak work cycle just 

to load the bucket,” says 
Chesterman. “On the hybrid 
version, the engine is at 
about 25% load. That comes 
back to the very high efficien-
cy of the electric drive sys-
tem to develop very strong 

pushing forces at low loads compared 
to a powershift torque converter.”

Caterpillar says the D7E dozer will 
move more material per gallon of 
fuel, burn up to 20% less fuel, im-
prove productivity 10% and reduce 
lifetime operating costs by 10% 
compared to the D7R Series II.

The D7E’s electric drivetrain gener-
ates high torque at low speeds. Be-
cause there are no friction clutches, 
driveshafts or belts—and fewer parts 
overall—it more efficiently transfers 
engine power to the ground. And 
with no gears, there are no peaks 
and valleys in powertrain efficiency. 
The continuously variable electric 
drive is efficient over the entire oper-
ation range.

“Fuel savings is the easiest to 
measure on payback, and high-
er fuel prices make for a quicker 
payback,” says Holm. “We estimate 
that our D7E customers worldwide 
have saved over 9 million gal. of 
diesel fuel since the machine was 
introduced. So if you are looking 
at $2.60 diesel, that’s more than 
$23 million back to the customers’ 
bottom line.”

Factors that go into the overall ROI 
include the application, materials, 
environmental requirements for the 
jobsite, operating technique, etc. 
“We’ve had some customers report 
that they’re burning half the fuel they 
were using for the same job with an 
older machine. That’s a substantial 
payback, regardless of the price per 
gallon,” Holm states.

“You can move up to 35% more 
material per gallon of fuel,” he 
continues. “The machine is easy to 
operate, so even less experienced 
operators can achieve better pro-
ductivity. That all translates to more 
house pads per day, more miles of 
road in a week, more trash moved in 
a landfill and a more precise job.” |

The Komatsu HB215LC-1 Hybrid excavator captures wasted energy with an 
ultracapacitor. When needed, this energy can be kicked back into the hydraulic 
system, providing up to 60 additional horsepower to the hydraulic pump.
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Power Rating

Minimum power 385.0 hp

Maximum power 520.0 hp

Displacement 763.0 cubic in

Rated speed 1400-2100 rpm

Maximum torque 1755.0 lb-ft @ 1400 rpm

Emissions EU Stage IV/U.S. EPA Tier 4 Final

Engine Dimensions*

Length 50.1 in

Width 39.2 in

Height 44.6 in

Dry weight 2520.0 lb
Final dimensions dependent on selected options

The Top 10 list features the 
most visited new products on 
OEMOffHighway.com in 2016. 

This year, Perkins Engines Co. Ltd. 
garnered a lot of attention with its 
numerous engine launches through-
out the year at major tradeshows in 
Europe including Agritechnica and 
bauma Munich.

Besides the engines, this is the 
most diverse group of products 
we’ve had in the Top 10, which 
only highlights the wide range of 
needs our OEM readers have when 
researching components for their 
vehicle designs.

12.5-L Stage IV/Tier 4  
Final Engine
Perkins introduces its turbocharged af-
tercooled 2206F-E13TA, a 12.5-L variable 
speed engine designed to meet EU Stage 
IV/U.S. EPA Tier 4 Final.

•	 Designed to meet the specific needs of the 
agricultural market

•	 Delivers up to 375 kW (503 hp) at 1,900 rpm 
and 405 kW (543 hp) at 1,700 rpm

•	 Optimizes fuel efficiency by matching 
operating cycles of a wide range of equipment 
and applications

•	 Compact package size, which still delivers 
exceptional power density, is suited 
for applications with a narrow engine 
compartment

•	 Uses DPF, DOC and SCR to meet  
emissions standards

oemoffhighway.com/12144711
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Suspension Steer Axle
Dana Holding Corp. has introduced the Spicer Model 990 suspension steer 
axle for high-horsepower tractors.

•	 For agricultural tractors from 285-370 kW (380-500 hp) in  
continuous use

•	 Independent front suspension offers isolation from body vibration and 
provides improved vehicle control, operator comfort, traction and handling 
characteristics for safer operation, especially at on-road speeds

•	 Designed for integration into vehicle’s frame

•	 Reduces complexity and simplifies final assembly on OEM production line

•	 Central housing integrates pneumatically actuated multi-disc wet brakes 
and 100% differential lock capability, offering better traction at higher 
speeds with improved comfort

•	 Housing features front three-point hitch and a power take-off

•	 Capable of on-road travel up to 60 km/h (37 mph) with a lower-rpm engine

•	 Includes anti-lock braking system (ABS) and central tire inflation  
system (CTIS)

oemoffhighway.com/12138795

Control Box 
for Machine-
Controlled 
Excavation
Topcon Position-
ing Group introduces 
the GX-55 control box 
for machine-controlled 
excavation.

•	 Provides users with 
visual and audible 
features to safely and 
efficiently grade for 
2D or 3D excavating 
tasks

•	 Delivers real-time project information quickly

•	 Features lightweight package for easy machine transfer, storage and quick 
cable attachment

•	 Large 6.5-in. sunlight-viewable and color LCD touchscreen is surrounded by 
integrated LED light bars for a continuous grade reference of the bucket’s 
teeth

•	 Includes customizable audible tones for grade reference, integrated virus 
protection and easy-access USB ports for saving and downloading job files 

oemoffhighway.com/12132753

1.7-L Turbocharged Engine
Perkins has launched the 1.7-L, 
3-cylinder turbocharged 403F-E17T 
engine which is a new addition to 
its 400 Series range.

•	 Designed to meet U.S. EPA Tier 4 
Final emissions standards

•	 Features common rail direct 
injection and full authority 
electronics

•	 Compact package size and sleek 
engine architecture, featuring a 
small diesel oxidation catalyst 
(DOC), enables use across 
many compact applications 
including small agricultural 
equipment, wheel loaders, 
hydraulic excavators and aerial 
lift platforms

•	 Addition of common rail fuel 
system and full authority 
electronics provides increase in 
performance and allows greater 
flexibility in tailoring the engine to 
specific applications

•	 Offers power output of 30 kW (40 
hp) with a maximum torque of 
125 Nm at 1,800 rpm, while rated 
speed is up to 2,800 rpm

•	 Does not require air-to-air charge 
cooler, saving valuable space in 
very tight engine compartments 
and allowing OEMs to reduce 
installation cost and complexity

•	 Provides class-leading torque, 
better load acceptance and 
smooth operation

•	 Testing has shown an 11% 
improvement in specific fuel 
consumption (SFC) previously 
gained at Tier 4 Interim

•	 Offers easy servicing as DOC-only 
aftertreatment is service free while 
fuel and oil filters have standard 
500-hour service interval

oemoffhighway.com/12144686
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Urea 
Quality Sensor
The urea quality sensor 
from VOSS Automotive 
is designed for use in 
diesel engine SCR af-
tertreatment systems.

•	 Optimized for OEM 
specifications

•	 Fully integrated with 
VOSS Quick Connector

•	 Features supply current of 40 mA at 12V 
or 30 mA at 24V

•	 Urea concentration range of 5.0-62.5%

•	 Measuring temperature range of -8-60 C 
(-17.6-140 F)

•	 Maximum allowed pressure is 15.5 bar 
(224.8 psi)

•	 Features CAN J1939 communication 
interface 

oemoffhighway.com/12127997

4-Cylinder Engines
Perkins has launched the Syncro 
range of 4-cylinder, 2.8- and 3.6-L 
common rail diesel engines.

•	 Delivers 45-100 kW (60-134 hp) 

•	 Meets multiple global emissions 
standards including EU Stage V 
and U.S EPA Tier 4 Final

•	 Engineered to integrate into more 
than 80 different machine models

•	 High power and torque density 
provides OEMs opportunity to 
move to smaller, more compact 
engines

•	 Provides increase in power 
density of 22% when downsizing

•	 Offers 8% improvement in fuel 
economy during machine use

•	 Powers up to 100 kW (134 hp) 
with 500 Nm of torque available 
with 3.6-L version

•	 Maximum of 55 kW (74 hp) with 
torque of up to 325 Nm possible 
with 2.8-L turbo aftercooled variant

•	 Includes suite of technologies 
including common rail fuel 
system, electronic control, 
advanced air systems and 
aftertreatment configurations

•	 Provides 90% commonality 
between 2.8- and 3.6-L engine 
interfaces to give OEMs 
freedom to determine machine 
platform strategies that suit their 
businesses and markets

•	 Modular design ensures ease 
of integration into existing and 
future generations of machine

•	 Features flexible aftertreatment 
options for both displacements, 
with an array of engine and 
off-engine mounted options 
for optimized packaging in all 
machines

•	 Aftertreatment system offers 40% 
reduction in package size due to 
use of the latest technologies and 
design principals

oemoffhighway.com/12192914

I/O Controller
maximatecc introduces CrossFire SX, a safety certified I/O controller.

•	 Offers I/O flexibility and range of options for software programming

•	 Provides open platform for easy design of safe machine control systems

•	 Based on modern ARM Cortex R4 Safety CPU, enabling efficient 
implementation of safety functionality

•	 Meets ISO 13849 PL d and IEC61131 SIL2 safety requirements

•	 Features 16 inputs and 16 outputs, all totally configurable in terms of I/O type

•	 Inputs support digital, current, frequency and voltage on different levels

•	 Outputs support high and low current outputs, PWM, PWMi, Digital HS/LS 
and H-bridge

•	 Freely programmable in either C or CoDeSys

•	 CANopen Safety and set of safety features make it easy for system 
developers to implement safety functions

•	 Includes three CAN interfaces supporting either CANopen or SAE J1939

oemoffhighway.com/12124659

Head Online!

Visit the Component Directory 
to find even more products: 
oemoffhighway.com/directory.

Want to see your product in 
the Top Ten in 2017? Submit 
product releases to Editor 
Michelle EauClaire-Kopier at 
Editor@OEMOffHighway.com.   
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Cab System  
for John Deere 1 Family  
Sub-Compact Tractors
Curtis Industries LLC announces the release of  
its cab system for the John Deere 1 Family 
sub-compact tractors.

•	 Fits the 1023E, 1025R and 1025R 
with factory installed loader 
backhoe

•	 Frame, doors and roof are 
constructed of 
powder-coated, 
commercial grade 
steel for durability 
and long life

•	 Venting 
windshield of 
tempered safety glass is 
supported on gas shocks

•	 Total seal doors are pin hinged and remove in seconds - without tools - for 
open air operation in warmer weather

•	 Premium cab also features a removable rear panel and dual sliding glass 
windows for superior ventilation in any weather condition

•	 Rear glass panel lifts out in seconds for backhoe operation

•	 Fully backhoe compatible and color matched for factory look

•	 Premium cab includes a 12V DC windshield wiper, with optional rear wiper 
also available

•	 Customizable by adding accessories such as roof-mount LED strobe and 
work lights, rear work lights, mirrors and heater

oemoffhighway.com/12122048

Operator Display
Rexroth expands its 

BODAS modular system for mobile 
electronics with the BODAS DI4 
display, a universally useable 
operating unit for mobile working 
machines.

•	 Enables programming with 
CODESYS 3.5 development 
environment, allowing individual 
visualization and allocation of 
functions

•	 Simplifies diagnosis and re-
parameterization of BODAS 
controllers connected via 
CANbus by loading new data 
sets via integrated USB interface 
and “flashing” them onto 
corresponding controller 

•	 Can be freely designed and 
flexibly incorporated into cockpit 
designs

•	 CODESYS 3.5 development 
environment enables users to 
visualize any machine functions 
both statically and dynamically

•	 Two hardkeys for set functions 
and 12 freely programmable 
function buttons are available

•	 Allows drivers to intuitively select 
functions without visual contact 
with the control panel with a turn/
push button

•	 Can be used as stand-alone unit 
and positioned extremely flat, 
almost flush in the cockpit either 
in a portrait or landscape position

•	 Rotates in 90-degree steps 
and is equally suitable for left-
handers and right-handers due to 
symmetrical layout

•	 Standard version includes two 
video interfaces, two CAN 2.0B 
interfaces and a USB interface, 
as well as numerous analog and 
digital inputs and outputs

•	 PRO version includes 
touchscreen, Ethernet interface 
and will have Bluetooth interface 
in future

oemoffhighway.com/12145539

Independent 
Suspensions
AxleTech International has shipped the first custom 
order of its 2000 Series model of independent suspensions and is 

releasing standard versions of Independent Suspension Axle Systems (ISAS) 
to its customer base.

•	 Engineered for lightweight tactical and combat vehicles with a GVWR of up 
to 15,400 lbs. (7,000 kg)

•	 Features company’s double-wishbone design for unrivaled ride control and 
handling with superior cross-country mobility and safety in various terrains

•	 Fills gap for 6-7.5 T vehicles that are lacking independent suspensions

oemoffhighway.com/12155461
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While transit buses, like those 
developed by Proterra, are 
the first application for 
the PowerPhaseDT, the 
system can also be 
used in most types of 
heavy-duty vehicles, 
including off-highway 
equipment.

The Eaton  
two-speed  
transmission  
paired with the  
UQM motor and  
inverter system will  
provide emissions-free  
vehicle operation. EATON  VEHICLE GROUP

UQM TECHNOLOGIES
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Vehicle electrification 
continues to be an area 
of focus for many OEMs 
as they look for ways to 

provide more sustainable means of 
transportation. Joe Mitchell, CEO 
of UQM Technologies, says the 

company is seeing strong 
adoption of electronics in 
the commercial vehicle 
market due to its set 

routes, current 
infrastructure and 

control capa-
bilities being 
suited to the 
use of such 
technologies.

UQM has 
been a sup-

plier of electric 
motors, inverters 
and other elec-
tronics compo-
nents to OEMs in 
both the on- and 

off-road markets 
for several years. 

As the shift toward 
vehicle electrification has 

increased, the company has 
found that many OEMs are look-

ing for turnkey solutions instead of 
having to source various parts from 
multiple suppliers and integrate the 
components themselves. “Strategi-
cally, we determined we needed to 
offer that entire powertrain solution,” 
says Mitchell.

In June, UQM announced its 
partnership with Eaton and Pi Innovo 
to develop a full 
electric drivetrain 
system (learn more, 
12221973). By part-
nering with Eaton 
and Pi Innovo, UQM 
will be able to quick-
ly bring to market 
a fully integrated 
system because the 
components being 
used are all exist-
ing products which 
have been proven 
and validated for 
use in heavy-duty 
applications. “Time 
to market from our 
end is very important,” says Mitchell. 
“When the customers need to go out 
and source all of these various com-
ponents separately and do all the 
validation, it takes time and signifi-

PARTNERSHIP Makes for 
Faster Development, 
Time to Market
Working in partnership with other industry suppliers enables one 
e-drive manufacturer to provide OEM customers with a turnkey electric 
drivetrain solution.
by Sara Jensen

By partnering with Eaton 
and Pi Innovo, UQM will 
be able to quickly bring to 
market a fully integrated 
system because the 
components being used 
are all existing, proven 
and validated products.
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cant investment. We’re able to bring 
them a turnkey solution that will get 
them to market much quicker.”

The company says this capability 
is particularly beneficial for the rapid 
development and use of electric 
vehicle technologies in regions such 
as China and India.

Bringing proven technologies into 
a single system
The UQM PowerPhaseDT is com-
posed of UQM’s PowerPhase 
HD220/HD250 motor and inverter 
system, an Eaton two-speed trans-
mission, and Pi Innovo transmission 
control unit. Josh Ley, Vice President 
of Engineering at UQM Technolo-
gies, notes that the PowerPhase HD 
system is available in three versions 
with power outputs of 140-250 kW. 
Either a standard or customized ver-
sion can be used for the drivetrain to 
meet the performance requirements 
of the vehicle application without the 
need to make adjustments to the 
Eaton transmission.

At the 2016 IAA Commercial 
Vehicle show, Eaton announced the 
introduction of its two-speed trans-
mission for electric vehicles which 
will be used in the UQM drivetrain 
system (learn more, 12270638). 
The system is based on an existing 
component the company uses in 
conjunction with its four- and five-
speed transmissions.

Gerard DeVito, Chief Technology 
Officer, Eaton Vehicle Group, says 
the transmission is an efficient, 
streamlined planetary transmission 
which the company was able to 
repackage for the PowerPhaseDT 
system. Because many existing as-
pects of the technology were used, 
such as the gear chain, it did not 
require “a lot of big investment and 
capital in re-engineering to create 
something that was very good for 
the application.”

For the development of the 
PowerPhaseDT, Eaton is working 
with UQM and Pi Innovo to en-
sure the transmission is controlled 
in the correct manner, helping to 
guarantee it’s a robust and reliable 

oemoffhighway.com/10056419

OEMs are looking for turnkey 
solutions instead of having 
to source parts from multiple 
suppliers.
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has been in 
the field for 
many years 
and has dura-
bility and test data 
already on it, so we don’t 
have to go out and develop another 
transmission source,” he says.

Pi Innovo, another company 

The UQM PowerPhaseHD220/
HD250 motor and inverter system 

is durably designed for use in 
various operating environments.
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system. DeVito notes aspects 
such as duty cycle information 
and how the transmission is 
shifted need to be taken into 
account, and which Eaton is 
providing guidance on. “We 
have a large hybrid business 
and electric vehicle business 
where we actually automate 
and do all the electrifica-
tion for those transmissions,” 
he explains. “We have a lot of 
experience in this field, so we’re 
just trying to work with [UQM] 
to make sure requirements are 
aligned and make sure it pleases 
the customer.”

Mitchell says it was a natural fit 
to work with Eaton on the proj-
ect due to the companies having 
worked together before, and the 
transmission is already a proven 
technology. “From a mechanical 
validation perspective, this product 
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UQM has worked with previously, 
will provide its M220 transmission 
controller. As part of the company’s 
OpenECU line of rapid control proto-
typing controllers, the M220 enables 
quick development and production 
of the controller.

Dwight Hansell, Vice President 
Business Development at Pi In-
novo, explains that the hardware 
and platform software are existing 
technology, while the application 
software is the part which needs to 
be developed for each individual ap-
plication in which the controller will 

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

UQM’s PowerPhase HD system is 
available in three versions with 
power outputs of 140-250 kW. 
Customized versions can be used for 
PowerPhaseDT system to meet 
performance requirements 
without the need to make 
adjustments to the Eaton 
transmission.

PI INNOVO

be employed. “With our platform, 
which allows everything to be done 
with model-based controls using 
Simulink, our team can very quickly 
develop the actual application that 
will go into production for [UQM],” 
he says. “They can have a very 
quick turnaround to have produc-
tion-level controls ready to go into 
production for their system at a very 
cost-effective price.”

Hansell says one of the benefits 
to using the Pi Innovo transmis-
sion control unit (TCU) is the fact 
that UQM will be able to tailor the 
controls to individual applications. 
Typically when a company receives a 
TCU, it’s a black box which requires 
going back to the supplier for any 
changes or modifications. However, 
with the Pi Innovo unit, UQM has 

the option to modify the controls 
itself or work with Pi Innovo 

in order to do so. “By using 
our controller and our 

controls, UQM’s going 
to be able to go in very 
quickly and respond 
to their customers’ 
needs and give them 
exactly what they 

want with respect to 
transmission controls for 

the market,” says Hansell.

Benefits to OEMs 
and their 
customers
The Power-
PhaseDT 
offers many 
benefits in 
comparison 
to direct drive 
electric vehicle systems, 
which many markets are mov-
ing away from. Ley says the three 
main benefits the UQM system pro-
vides are reduced size and weight, a 
reduced cost in volume production 
and improvements in efficiency.

Direct drive systems usually con-
sist of a large electric motor driving 
directly into the rear axle, and do not 
require the use of a transmission. 
Using a transmission in the sys-
tem, however, multiplies the torque 
from the electric motor, lowering its 
torque requirement which allows 
the size of the motor to be reduced. 
This enables the amount of materials 
within the motor, such as copper 
and magnets, to be reduced as well. 
“We reduce the size of the electric 
motor by three or four times and add 
a transmission, the size of which 
is roughly the same as the electric 
motor, but the materials in the trans-
mission are much less expensive,” 

UQM TECHNOLOGIES
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vehicle applications,” he says.
Ley notes that both the UQM 

motor and Eaton transmission have 
been used in heavy-duty off-highway 
applications, and as such are able to 
withstand the shock and vibration as-
sociated with those types of working 
environments. Other than mounting 
hardware, Ley does not foresee any 

changes needing to be made to the 
system whether it’s used in an on- or 
off-highway application.

The all-electric drivetrain is current-
ly going through pilot programs with 
a few customers in North America 
and China (learn more, 12253651), 
and UQM anticipates production of 
the system will begin in 2017. l

oemoffhighway.com/10055668
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Pi Innovo’s M220 transmission controller is part of its OpenECU line of 
products which can be quickly modified to applications through the 

use of model-based software.

PI INNOVO

says Ley. 
“That 
reduces 
the size 

and cost 
of the overall 

drivetrain.”
Including a 

transmission in the 
system also benefits effi-

ciency by keeping the elec-
tric motor in the most efficient 

operating range over more of the 
drive cycle, says Ley. “Similar to 
how a diesel engine is kept within 
its power band by shifting gears, 
the electric motor and transmission 
combination will be shifted such 
that it’s kept in its most efficient 
operating region for a larger part 
of the drive cycle, therefore the 
overall vehicle efficiency can be 
optimized.”

“I think a lot of people thought 
when you went to EVs, transmissions 
would no longer be needed and now 
they’re realizing they’re providing a 
huge benefit,” adds DeVito.

As battery costs have begun to 
come down, many transit agen-
cies are seeing the benefits of pure 
electric vehicles, says Mitchell. Not 
only do electric vehicles provide 
opportunities to reduce fuel costs 
and emissions, but also reductions 
in maintenance costs. He says a 
study conducted by King County in 
Washington found a typical diesel 
bus, running continuously for 36,000 
miles, cost around $1 per mile to 
maintain while an electric bus cost 
$0.06 per mile.

With these benefits becoming 
more evident, it’s likely more OEMs 
will look to make the move toward 
offering full electric vehicles. If an 
OEM chooses to use the Power-
PhaseDT system for such a vehicle, 
UQM will work with that manufactur-
er to integrate the system.

While the initial application for the 
drivetrain is transit buses, Ley says 
it could be used in several types of 
on- or off-highway applications. “It 
really is applicable across the board 
in terms of industrial and commercial 
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The MCS Series cooler has a modular 
design to ease field serviceability.

MODULAR DESIGN  
Eases Field 
Serviceability

Responding to customer 
requests for a larger engine 
cooler which could be eas-
ily serviceable in the field, 

AKG developed its new MCS Series 
cooler and introduced it at this year’s 
MINExpo INTERNATIONAL (learn 
more, 12260755).

The cooler works with engines 
operating from 1,500-5,000 hp 
(1,118.6-3,728.5 kW) and is com-
posed of individual sections which 
can be replaced as needed. “If one 

of those sections gets damaged 
in the field, you can remove it and 
replace it with just hand tools, avoid-
ing the cost and time of replacing 
the entire cooling package,” says 
Michael Ellis, Business Development 
Engineer at AKG of America Inc.

Design features and benefits
AKG says typical competitive cooling 
products in the high horsepower 
market utilize technology consisting 
of replaceable individual cooling 

Development of a modular engine cooling system 
allows for faster and easier field serviceability, as 
well as space-saving opportunities.
by Sara Jensen

tubes. The company heard from 
customers that while those systems 
were long lasting, end users were 
becoming too proficient at fixing the 
coolers in the field, which meant 
they were having to fix the systems 
often. Ellis says customers wanted a 
modular system that could be fixed 
in the field if something broke, but 
with a more robust core technology 
that would not allow end users to get 
practice at fixing.

To meet these requirements, the 
MCS system is composed of multiple 
bar and plate cooler sections that 
can be removed on an individual 
basis if a problem occurs. The entire 
system is made up of these mod-
ular cooler sections which can be 
configured as needed by a customer 
to fit their application. While a typical 
application can have anywhere from 

“The challenge is…to keep the 
engine package the same size 
even though there’s more stuff 
being [added],” says Michael Ellis, 
Business Development Engineer 
at AKG of America Inc.
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two to 64 modular coolers, Ellis says 
in theory, there is no limit to how 
many sections can be in a system.

Adam Jury, Engineer Manager at 
AKG of America Inc., says one of the 
issues with the competitive remov-
able tube style designs is the fact 
that seals in these systems are often 
leaky and if the problem tube is deep 
within the system, it requires a large 
portion of the radiator to be removed 
in order to find and replace that tube.

With its block-shaped cooling 
sections, AKG’s MCS eliminates the 
need to remove and replace several 
pieces of a system. “It’s much easier 
to replace the section you need 
instead of removing each individual 
tube and large portions of the radia-
tor to find the actual leak,” says Jury.

The modular design of the MCS 
has proven beneficial when installing 

the system, as well. One of the first 
applications to use the system was a 
wind turbine; because of its height, a 
large crane would have been needed 
to lift a full-sized cooling system to 
the top of the turbine, which would 
have been a significant expense. 
Instead, the modular design allowed 
each cooling section to be hoisted 
up individually by a smaller crane 
built into the wind turbine mast and 
assembled once it reached the top.

Each of the cooler sections are 
bolted together with a seal-and-
plug which not only provides a 
strong seal but is also ruggedly 
designed for use in high tempera-
ture environments. Because of this, 
Ellis says the MCS can be used as 
a charge air cooler and oil cooler 
in addition to an engine radiator. 
“This allows us to build one cooler 

To help save space in crowded engine compartments, cooling systems like HYDAC’s 
SSC Series diesel engine cooler are designed to offer multiple capabilities. The SSC 
Series, for instance, provides both charge-air and engine water/glycol cooling.
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that’s handling all of those different 
fluids in one cooler package,” he 
explains.

Having a single modular cooler 
design which meets various cooling 
needs helps save on space within 
crowded engine compartments, as 
well as enables end users to keep just 
one type of replacement part in stock.

The cooler’s bar and plate style 
construction helps improve cooling 
efficiency as it allows several circuits 
to be placed side by side instead of 
front to back, lowering the tem-
perature of the air as it enters the 
system. “You can typically get more 
[cooling efficiency] in the same face 
area than you would with the tradi-
tional front to back style package,” 
explains Jury.

Higher heat transfer efficiency is 
also possible with the bar and plate 
style design due to the presence 
of turbulators in the process rows 
which increase active heat transfer 
surface area and turbulate the flow 
of the working fluid. AKG’s deep core 
technology allows for more heat ex-
changers to be included in the same 
installation envelope, as well. By 
using aluminum material for the heat 
exchanger cores, the company says 
customers can take advantage of the 
material’s good conductive and inert 
properties by reducing cooler size 
and providing durability in corrosive 
environments.

Alleviating space constraints
Progressively stricter emissions reg-
ulations have caused the amount of 
space within engine compartments 
to diminish as a result of the need 

to now include aftertreatment and 
cooling system technologies. “The 
challenge is…to keep the engine 
package the same size even though 
there’s more stuff being [added],” 
says Ellis. “They’re changing the 
tolerances on the heat loads to 
make everything more precise, but 
we don’t have any more space to 
work in.”

Added to this is the need to make 
systems accessible for maintenance 
personnel; Jury notes that a system 
such as the MCS may require a small 
amount of additional space to ensure 
accessibility to the modular sections 
of the unit.

However, he says the bar and 
plate design of the system can help 
overcome these challenges by allow-
ing the cores to be placed deeper 
within the cooling system pack-
age. “Instead of putting more heat 
transfer surface in the face area of 
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the cooling 
package, 
which takes 
up more 
room, you 
can actually 
go deeper 
[within the 
package 
design],” 
explains 
Jury. “In 
many cases 
we can go 
as deep if 
not deeper 
than some 
of the more 
traditional 
removable 
tube style 
products.”

Working together with an OEM 
in the early stages of the design 
process can be beneficial to over-
coming these challenges, as well. 
“We work very closely [with OEMs] 

and design systems to fit into their 
machine,” says Ellis. “The sooner we 
get started in the design process, the 
better we’re able to tailor the cooling 
package to the machine and make 
sure everything fits and works exactly 

right the first time out.”
The cooling system often starts 

with standard parts, he says, and 
progresses toward a customized 
package design tailored to the appli-
cation needs. Jury adds that being 
able to leverage standard compo-

nents, fittings and core block sizes 
helps minimize the overall cost of the 
system once a final design concept 
is realized.

Currently large mining and 
construction equipment, as well as 

wind turbines and large gensets, are 
among the target markets for the 
MCS cooling system. Some larger 
material handling equipment, rail, 
and power generation equipment are 
also potential areas of implementa-
tion, concludes Ellis. |

A CENTURY OF AUTOMOTIVE VISION SAFETY
Info@roscomirrors.com
www.roscomirrors.com    www.roscovision.com

ALL MIRROR SIZES 
TO FIT YOUR TRUCK !

F E A T U R I N G  T H E  W O R L D ’ S 

CON EXPO - CON/AGG
SOUTH HALL 2 - BOOTH 563521

oemoffhighway.com/10657065

Head Online

Read about more recent engine 
cooling product introductions at  
oemoffhighway.com.

HYDAC SCC Series Two Circuit 
Diesel Engine Cooler
Search: 12215965

CLEANFIX Hydraulic Cooling Fans
Search: 12125428

Nissens AluXchanger Brazed 
Aluminum Plate Heat Exchanger
Search: 12190347
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CLEANFIX Hydraulic Cooling Fan

The MCS cooler can be 
packaged in various 
ways to meet an OEM’s 
individual application 
needs.

A
K

G
 O

F 
A

M
E

R
IC

A
 IN

C
.

Customers wanted a modular 
system that could be fixed in 
the field, but with a more robust 
core technology.
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2017
WORLD OF CONCRETE
Las Vegas Convention Center
Jan. 16-20, 2017  |  Las Vegas, NV
www.worldofconcrete.com

PROFESSIONAL EDUCATION 
SEMINAR: INTRODUCTION TO 
HYDRAULICS
Milwaukee School of Engineering
Jan. 23-27, 2017  |  Milwaukee, WI
www.msoe.edu

ION INTERNATIONAL TECHNICAL 
MEETING
Hyatt Regency Monterey
Jan. 30-Feb. 2, 2017  |   
Monterey, CA
www.ion.org/itm

DESIGNCON 2016
Santa Clara Convention Center
Jan. 31-Feb.2, 2017  |   
Santa Clara, CA
www.designcon.com/santaclara

SAE HYBRID & ELECTRIC VEHICLE 
TECHNOLOGIES SYMPOSIUM
Doubletree Hotel San Diego 
Mission Valley
Feb. 7-9, 2017  |  San Diego, CA
www.sae.org/events/hybridev

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

AGRICULTURAL EQUIPMENT 
TECHNOLOGY CONFERENCE
Seelbach Hilton
Feb. 13-15, 2017  |  Louisville, KY
www.asabe.org/meetings-events

TIRE TECHNOLOGY EXPO
Deutsche Messe
Feb. 14-16, 2017  |   
Hannover, Germany
www.tiretechnology-expo.com

WORLD AG EXPO
International Agri-Center
February 14-16, 2017  |  Tulare, CA
www.worldagexpo.com/

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

ARPA-E ENERGY INNOVATION 
SUMMIT
Gaylord National Hotel and  
Convention Center
Feb. 27-Mar. 1, 2017  |  Washington, 
D.C.
www.arpae-summit.com

INTERNATIONAL CAN CONFERENCE
Nuremberg Town Hall
March 7-8, 2017  |   
Nuremberg, Germany
www.can-cia.org

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
www.ifpe.com/

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

THE WORK TRUCK SHOW
Indiana Convention Center
Mar. 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

oemoffhighway.com/10056384

www.oemoffhighway.com/events
CALENDAR
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• Hydraulic Driven
• PTO Belt Driven
• Magnetic Clutch Driven
• Frame Mounted
• Gasoline Engine Driven
• 3/4” x 1” thru 2-1/2” x 2”
• Pressures up to 11 bar (160 psi)• Pressures up to 11 bar (160 psi)

Applications Include:
• Milling Machines   • Slip Form Pavers
• Volumetric Mixers  • Fire Trucks
• Concrete Trucks    • Roadside Spraying
• Street Sweepers    • Liquid Deicing
                  • And More...

Call or visit us online today
for more information!

800-843-2293
www.AcePumps.com

The Complete Line of Centrifugal Pumps
for Mobile Applications

oemoffhighway.com/10056411

HIGH PERFORMANCE THERMAL 
INSULATION FOR HIGH PERFORMANCE 

OFF HIGHWAY VEHICLES
SHEET METAL, FOIL ENCAPSULATED, INTEGRAL - WE’VE GOT THE SOLUTION

DURABLE, RELIABLE, DEPENDABLE

I N S U L A T I O N  E X P E R T S

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

oemoffhighway.com/10056178

NGV GLOBAL 2017
Ahoy Rotterdam
March 21-23, 2017  |   
Rotterdam, Netherlands
ngv2016.com

MID-AMERICA TRUCKING SHOW
Kentucky Expo Center
Mar. 23-25, 2017  |  Louisville, KY
www.truckingshow.com

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

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

WCX17: SAE WORLD CONGRESS 
EXPERIENCE
Cobo Center
April 4-6, 2017  |  Detroit, MI
www.wcx17.org

AEM PRODUCT SAFETY & 
COMPLIANCE SEMINAR
The Westin
April 24-26, 2017  |  Cincinnati, OH
www.aem.org/Education/ 
Conferences/ProductSafetyCompliance

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

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

AEM PRODUCT LIABILITY SEMINAR
The Westin
April 27, 2017  |  Cincinnati, OH
www.aem.org/Education/Conferences/
ProductLiability

ACT EXPO
Long Beach Convention Center
May 1-4, 2017  |  Long Beach, CA
www.actexpo.com

WASTEEXPO
Ernest N. Morial Convention 
Center
May 8-11, 2017  |  New Orleans, LA
www.wasteexpo.com

AEF PLUGFEST
Embassy Suites
May 9-11, 2017  |  Lincoln, NE
www.aef-online.org

NIWEEK 2017
Austin Convention Center
May 22-25, 2017  |  Austin, TX
www.ni.com/niweek

INTERMAT ASEAN
Impact Exhibition & Convention 
Center
June 8-10, 2017  |   
Bangkok, Thailand
asean.intermatconstruction.com

HYDRAULIC SPECIALIST 
CERTIFICATION REVIEW
Milwaukee School of Engineering
June 19-21, 2017  |  Milwaukee, WI
www.msoe.edu
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AD INDEX

ON-SITE SUPPLY CHAIN TRAINING
REQUEST A COURSE CATALOG TODAY! 
Learn how affordable, on-site supply chain training through the Supply Chain Learning Center 
can help your business be more profitable and competitive. Course categories include:
 
• Contract Management
• Legal Issues in Supply Chain Management
• Negotiation Skills
• Market Intelligence
• Procurement & Supply Chain Management
• Supplier Relationship Management
• And more!

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

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

Jolene Gulley 
Phone:  480.413.0354  
jgulley@ACBusinessMedia.com

Brought to you by:

SUPPLY CHAIN 
LEARNING CENTER

LEARNING HUBA DIVISION OF THE

™

SupplyChainLearningCenter.com

www.enmco.com

MADE IN THE U.S.A
e-mail:

customerservice@enmco.com
TOLL FREE 888-372-0465

LCD Vibration 
Activated Hour Meter
With Service Alerts 

HOURMETER 
T56E
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Looking for a clutch you can count on?

COUNT ON COMET!

MADE LOCALLY, TRUSTED GLOBALLY
608-884-0770 | comet@certifi edpartscorp.com

APPLICATIONS INCLUDE:
- ATV’s & UTV’s 
- Golf Carts 
- Personnel Carriers
- Concrete Trowels 
- Material Handling 

From
400 Series clutch for engines 

≤ 8 hp

608-884-0770 | comet@certifi edpartscorp.com

• High performance solutions 
for OEM applications

• Wide variety of centriugal and 
industrial clutches, torque 
converters and belts

• Heavy gauge construction
• Proven fi eld performance
• Design-build to your 

specifi cations

To
1190 Clutch for engines ≥ 24 hp

And everything in between

oemoffhighway.com/10055426

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

www.masterbond.com

ONE COMPONENT, NON-DRIP
ADHESIVE for STRUCTURAL

BONDING

TEMPERATURE RANGE
Serviceable from -60°F to +500°F

STRENGTH PROFILE
Tensile strength, 75°F

>8,000 psi
Compressive strength, 75°F

>18,000 psi

ELECTRICAL INSULATION
Volume resistivity, 75°F

>1014  ohm-cm

EPOXY SYSTEM

oemoffhighway.com/10055759

oemoffhighway.com/12209726

oemoffhighway.com/10720605

 
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

OOH1116_38-41_AdIndex.indd   41 11/22/16   2:18 PM



OFF-HIGHWAY HEROES

42   OEM Off-Highway|NOVEMBER/DECEMBER 2016
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by Thomas Berry, Archivist, Historical Construction Assn. 

Ever since we started re- 
arranging the surface of the 
earth, there has been a need 
to push piles of dirt and rock 

and, especially, to push it into holes 
or over the edge of a bank. It could 
certainly be done with hand tools, 
but only with great effort and much 
time. The difficulty arose with how 
to do it mechanically.

Horses were great at pulling 
machinery, and did reasonably well 
with pull graders to spread material 
behind them as they walked. But 
how to use horses to spread mate-
rial ahead of them?

Its year of invention and the 
name of the inventor are lost to his-
tory, but in the mid- to late-1800s 
a device was developed to solve 
this problem. Details vary, but the 
general design consisted of a long 
beam with a perpendicular, vertical 
blade at one end and an axle and 
teamster’s seat at the other. With 
horses attached to both sides of 
the beam, it provided a handy 
means of using the original form of 

horsepower to push material in ad-
vance of the team. The earliest ex-
amples known to this author were 
built circa 1880, and these primitive 
“bulldozers” were produced as late 
as the early 1920s.

As crawler tractors were intro-
duced into agriculture and logging 
in the late 1910s, it was only natural 
that these eminently practical 
machines should be adapted for 
construction. Not only were they 
far superior to stock for pulling 
wagons and scrapers; over time, 
their potential use with bulldozers 
emerged as well. Benjamin Holt re-
portedly tested a blade on the front 
of a steam tractor as early as 1902, 
and experimented with a blade on 
a crawler tractor in 1916.

The first successful use of a 
dozer blade on a crawler tractor is 
believed to have been an invention 
by LaPlant-Choate Manufacturing 
Company in 1920 for use at the 
City of South Milwaukee garbage 
dump. The blade could not be lifted 
or lowered; like the blade on the 

stock-powered dozers, it simply 
flipped up and dragged on the 
ground when backing up.

As the idea of a tractor-mounted 
blade evolved, so too did varia-
tions on the design. An adjustable 
angle dozer was developed for 
situations in which spoil had to be 
moved to the side; indeed, several 
manufacturers called angle dozers 
“trail builders” because of their 
suitability for cutting roads and 
trails along cross slopes. Other 
dozers were designed for specific 
applications such as land clearing, 
pushloading scrapers, mine recla-
mation, and gathering and pushing 
large volumes of bulk material. As 
hydraulics improved, multi-posi-
tional six-way dozers that could 
be angled and/or tilted came into 
widespread use.

Over the years, the crawler 
tractor came to be known by the 
name of its bulldozer attachment, 
and many models of crawler trac-
tors are designed specifically for 
dozer service. |

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. 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.

The Earliest Bulldozers
Stroud & Company of Omaha, NE, offered 
this stock-powered dozer, dubbed the Marsh 
Filler, circa 1920.

STROUD & COMPANY CATALOG 21, 
HCEA ARCHIVES

From primitive to 
mechanical, the evolution 
of the bulldozer begins 
in the 1800s and is 
interjected with a 
contribution from the 
agricultural industry with 
crawler tractors.

OOH1116_42-44_Heroes.indd   42 11/22/16   2:17 PM



Discover the future of fluid power at IFPE 2017.
If you’re looking for advanced technologies and product innovations in hydraulic and 

pneumatic systems and applications, then 350+ manufacturers and suppliers are here 

to show you their best. Through live demos and one-on-one expert guidance, IFPE 2017 

brings you the most groundbreaking advances for enhancing performance, boosting 

efficiencies and containing costs—all in one eye-opening place.

Gain the power of smart solutions.
REGISTER TODAY at IFPE.com
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