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On-highway, off-road - throughout the world, industries are seeing ever-
tightening emissions standards. In 2006, new regulations relating to
agricultural engines come into force - known as Tier 3/Stage IlIA.
Chuck Wills, Industrial Marketing Manager at Caterpillar engines, explains
how new technology is being applied to meet the emissions challenge.

Boosted

combustion
control minimises

emissions

To comply with the new Tier 3/Stage IlIA
emissions standards and further boost engine
performance, Challenger tracked tractors
using the Gaterpillar C9/C15/C18 engines will
be employing ACERT technology - a major step
forward in engine development and one of
Caterpillar’s largest-ever new product
investments.

ACERT Technology is a series of
evolutionary, incremental improvements that
provide breakthrough engine technology built
on proven CAT systems and components. The
principle behind ACERT Technology is simple.
If you better control the combustion process,
you minimise emissions. GControlling the
combustion process requires precise control
of two elements: air and fuel.

Air Systems

All Tier 3/Stage IlIA off-road engines using
ACERT Technology have cross-flow cylinder
heads, and most have four valves per cylinder.
The goal is two-fold: get more clean air into
the engine and provide more uniform
dispersion of that air charge.

In older engine designs, air supply for clean
combustion was not consistent. Tier 3/Stage
II1A emissions’ requirements demand
improved air supply and an improved air

system environment. Without that
environment, incomplete combustion is the
result . . . and emissions increase.
Distributing the air charge
properly is a real challenge.
There’s not much
time to do it

The Editor, Serious Machinery

- a few thousandths of a second. The
combustion chamber is a very dynamic
environment, with vast differences in pressure
and heat from one spot to another, and a
moving piston that constantly changes the
chamber geometry. Cross-flow heads and,
where appropriate, four valves per cylinder
dramatically improve air control.

Better turbochargers also improve air
control. Challenger CAT engines with ACERT
Technology use proven turbochargers with
waste gates for increased performance. Many
of the turbos used on these engines are larger
than those now in use. Some feature
compressor wheels made from titanium
which, with its low cycle-fatigue
characteristics, will extend turbo life.

Fuel Systems

Even more important than controlling air
flow is controlling fuel flow. Maintaining
optimised conditions requires that the right
amount of fuel be delivered at the right time
under the right pressure.

...continued on page 4
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THE BIG GUYS JUST GOT

BIGGER!

Challenger now has a new flagship model
spearheading its tracked tractor range. The
MT875B packs an awesome 570 hp punch
making it the biggest commercially-available
tractor in the world.

The new MT 800B series includes five
models from 350-570 gross engine hp. It's a
formidable line-up setting a new benchmark
in the industry.

Equipped with Cat C15 and C18 ACERT
technology Tier Il diesel engines and built on
the compaction-reducing foundation of Mobil-
trac technology, these fourth generation
Challenger tractors promise industry-leading
performance and peak efficiency for maximum
payback on your operation.

Among the many benefits of ACERT
technology is more power from each model
without a compromise in economy or
performance. (See story left for more details),

Challenger’s Cat ACERT technology engines
are equipped with Cat’s MEUI injection system,
turbocharging, air-to-air after cooling and 4-
valve per cylinder technology for top level
productivity. With up to 42% engine torque
rise, the engines deliver exceptional pulling
power in all conditions. Engine power growth
up to 8% means you will not have to downshift
so often either.

Transmission

The rugged transmission is enclosed in
heavy-duty cast-iron housing and is fitted with
high-capacity bearings and shafts designed for
long-term durability.

The only one of its type in the industry, the
16F x 4R electronically-controlled powershift
features nine individual clutch packs
consisting of seven rotating and two stationary
clutches. As a result, each of the 16F/4R gears
is engaged when a combination of one range
clutch and one speed clutch is engaged. Eight
gears in the popular 6.5 to 14.9 kph operating
range provide the responsiveness and
productivity for all applications.

Tracks

At 3000 mm (118.1 in), the MT800B Series
Mobil-trac system wheelbase is the longest
in its power class. Thanks to this long
wheelbase and six-axle design, tractor weight
is distributed over a greater area for lower
ground pressure and more tractive efficiency.

Operator environment

At an impressive 3.06m3, the cab is
incredibly spacious and quieter - by an average
of 2dB - than its predecessor. 6.2m? of useable
glass area and a curved windshield provide
the ultimate visibility. For nighttime work, there
is a full bank of lights including two halogen

A MT 875B - another awesome addition to the
Challenger tracked tractor stable

headlights, two side floodlights on the beltline,
two floodlights in the rear of the cab and two
floodlights on the rear fenders.

The MT800B comes with all the comforts
you would expect from a tractor of this class -
air-suspension seat, tilt and telescopic steering
column and Surround-Flow ventilation system.

The unique Tractor Management Centre
(TMC) puts the driver in complete command
with intuitive controls and at-a-glance
performance information. Auto-Guide satellite
navigation is available as an option.

For more information on the exciting new
MT800B series, visit our website:

www.challenger-ag.com

Model Gross engine hp PTO hp
MT835B 350 290
MT845B 400 335
MT855B 460 385
MT865B 510 425
MT875B 570 N/A




ACERT technology
...continued from page 2

Engineers have found that by providing
micro-bursts of fuel before and after the main
injection, they can better control emissions.
Managing these brief events requires very
advanced injector technology from Caterpillar,
the Mechanically Actuated, Electronically
Controlled Unit Injection system or its two
hydraulic equivalents, HEUI(r) and Cat single
fluid. All three systems provide multiple
injection and sophisticated rate shaping to
improve combustion and allow better control
of noise, vibration and harshness. Rate
shaping - the control of fuel delivered during
ignition delay and main injection - is made
possible by the HEUI's ability to operate
independent of engine speed. Rate shaping
modifies engine heat-release characteristics,
which also helps reduce emission and noise
levels. Rate shaping optimises engine
performance by varying the idle and light load
rate characteristics independent of rated and
high load conditions.

Electronics

Electronics are an essential element in
today’s engine technology. The latest engines
feature ADEM 32-bit architecture and two
megabytes of memory.

Why all the computing power? The engine
is not an isolated component, but a part of a
comprehensive system. Getting the engine to
communicate with other parts of that system
is critical.

With ADEM electronics on a piece of
equipment, the engine can tie into the CAN
bus high-speed data link network and
exchange information with other components.
Engine-operating parameters can then be fine-
tuned to match variable draft loading from
implements. For example, when using the
maximum output function, the tractor
automatically shifts the transmission to keep
the engine in the peak power range. This
interactive communication not only reduces
emissions, it also improves performance.

The next challenge is Tier 4/Stage 111B but,
having already designed a system with
potential for future development, CAT
engineers are well set-up to meet the next
stage of emissions legislation.

A Enrico Reni, Managing Director

Practical
demonstrations

convince on
home
territory

In the heart of the Pianura Padana in the Po
river valley is Reni Macchine, one of
Challenger’s most successful Italian dealers.

Man at the helm is Enrico Reni, Managing
Director, who set up the business in 1983 at
the age of 38. He now employs 20 people and,
in the last two years, has sold over 40
Challenger MT 700 machines.

“Coming from a farming family, ever since
| was a child | was interested in tractors,” he
told Serious Machinery. “At that time of
course, they were very different kinds of
machines - no air conditioning, no pneumatic
seats - no comforts at all!”

After leaving school, he went to agricultural
college, and, with his passion for tractors still
growing, became apprenticed to an
agricultural machinery service outlet. “This
seemed like the pinnacle of achievement to
me,” remarks Enrico. “ | learnt to repair
tractors and see how they were made - | was
even allowed to move them around the
workshop!”

“But | hadn’t reckoned on the next step up
in my career when my boss asked me if | would
like to have a shot at being a salesman. | was
still very young and lost a few nights’ sleep
over the decision but finally made up my mind
to go forit.”

With this thorough grounding in the
technical and sales side of the business, Enrico
was in a good position to open his own farm
machinery operation and has not looked back
since. In 1991, his daughter, Monia joined the
family firm and it was renamed Reni Macchine.

“At the beginning of 2000, we decided to
put a special focus on the contract market,
and the large majority of the 40 MT 700
models sold have been to young contractors
working 1000-1200 ha,” he explains. “Rental
of equipment is also an important part of the
business. Nowadays, there are many
contractors who are keen to rent machinery
for long periods.”

“| firmly believe that the best way for the
customer to fully appreciate the capabilities
of the machine is to test it on his own land
with his own implements. That way, he can
really feel comfortable that it's going to do the
job,” comments Enrico. “This philosophy of
practical demonstration on home territory has
definitely been one of the key reasons for our
success.”

“In our area, the soil is very tough, and
customers were accustomed to ploughing at
depths of 50 cm with 250/300 hp steel-tracked
crawlers. Spring maintenance would then be
carried out with rubber-tracked crawlers.”

“With the arrival of the Challenger tracked
tractor, the two concepts were combined - the
power of the steel crawler for ploughing and
a light rubber-tracked footprint for spring and
autumn soil preparation,” he explains. "We
have to respect the soil if we want the soil to
respect us.”

“We have a strong team here at Reni
Macchine. Recruiting good technicians and
salesmen is central to our way of working,”
he adds. “The service department includes
seven very professional mechanics who
regularly attend Challenger training courses.
Three people run the parts and accessories
business, and the sales department is a team
of seven who also manage the rental
department.”

RENINC T ITE

Reni Macchine srl
Via Marzabotto 162/182
40050 Funo di Argelato (BO), Italy

Tel: ++39 051 865.96.10
Fax: ++39 051 865.96.12
e-mail: info@renimacchine.it
web site: www.renimacchine.it



CHALLENGERS
SPEARHEAD
BOOSTED WORK

RATES

Not far from ltaly’s Agrisfera farm is the
village of Faenza famous for its ceramics made
from the local clay. But what makes Faenza
famous makes life hard for farmers who have
to carve a furrow through the solid compacted
soil.

“The soil is difficult to say the least,” says
Gilberto Savorelli, Technical Director of this
big 5000 ha co-operative estate which lies at
the mouth of the Po River, 25 km to the West
of Ravenna. “The nature of the land means
we can only work in dry spells but the hotter
it gets, the harder and harder the clay
becomes.”

In the last two years, Agrisfera, a customer
of dealer Reni Macchine (see story opposite
page), has switched to Challenger MT 765
tracked tractors to tackle its problem land and
help drive up productivity and output. In the
face of falling prices for crops, the farm’s
policy is to increase its hectarage, maintain
the same level of staff and draft in machinery
with higher work rates. “In 2003, we bought
two MT 765 models to replace three 240 hp
wheeled tractors and, after being very

Challenger makes light work of ploughing the difficult
clay soils of Faenza. V

impressed with the performance, swapped
another two wheeled tractors for a new MT
765 in January 2004,” explains Gilberto. “15
years ago we had 200 people working 1000
ha. Now we have that same number on 5000.”

The business is centred on agri-tourism
with extensive equestrian and fishing activities.
Arable crops are on a four year rotation and
include 1000 ha wheat and barley, 300 ha
sunflower, 800 ha alfalfa, 300 ha sugar beet/
beans and 100 ha of maize. 215 ha are
dedicated to fruit growing including peach and
pear orchards. Further income is generated
from a thriving plant nursery specialising in
soft fruit and ornamental trees. Livestock
includes a 600 head dairy herd, 100 beef cattle
and 1200 sows producing 28 000 piglets a
year. It's a big and diverse operation earning a
living for 200 working partners.

Ploughing

Tractors are used year-round with ploughing
and subsoiling carried out from June to
August, light cultivation in September and
planting in October. Cold winter days are spent
preparing the soil for spring seeding while
February and March sees planting of sugar
beet, sunflower, maize and soya. In April, late
seeding is carried out for crops like peas.

Apart from the winter months, the 306 hp
Challenger MT 765 machines are worked a 20-
hour day in two shifts equipped with a variety
of implements including fully-mounted four-
furrow reversible ploughs (operating at depths
of more than 40 cm), rigid-tine subsoilers, 6m
power harrows, 10m tillers and 6m seed drills.

“In the past, we used our wheeled tractors

A Gilberto Savorelli - “our work rate has risen since
the arrival of the Challengers.”

for around 1200 hours a year each but the
work rate has risen since the arrival of the
Challengers which clock up around 2000
hours a year per machine,” Gilberto
comments. “Not only have they replaced the
five high horsepower tractors that used to do
the primary cultivation jobs, but, because of
their low ground pressure, they have also
taken over the work of the smaller horsepower
tractors that we previously used to reduce soil
compaction on secondary cultivations.
Furthermore, because they are more powerful,
they are doing the jobs much faster too.”
Multi-till

“We’re also looking to acquire multi-till
implements that can match the speed of the
Challengers and are able to work in hard soils
after ploughing so that we can reduce the
amount of power harrow work and drive up
the work rate from 2 ha/hr to 5-6 ha/hr.”

The light footprint of the 25 ins rubber tracks
and resulting low soil compaction means that
in the winter, the tractors can work six or seven
hours a day rather than the four as before.
“The lower soil compaction has had a positive
impact on yields while the Challengers have
allowed us to reduce our machinery park, cut
fuel consumption per hectare and improve
output per hour,” says Gilberto. “Take
ploughing for instance, where we have gone
from 80/85 minutes/ha with the wheeled
machines to a maximum of 60 min/ha with
the tracked machines. If we want to improve
further we will need to adopt semi-mounted
five furrow ploughs and trailed implements.”

“We believe the Challenger tracked tractor
has no rival,” he adds. “Even though the price
is certainly higher, it is completely justified by
the performance.”




Ag-Chem fleet keeps
contractor ahead

The dependability, high output and low fuel
consumption of a fleet of Ag-Chem Terra
Gators and RoGators has played a central role
in ensuring year-on-year growth for one of
Germany’s leading agricultural contracting
businesses.

Established in 1993 with just four people,
Morsdorf Agro Service (MAS) now has in
excess of 150 clients and 70 employees.
Taking its name from the town where it is
based in south-east Germany, MAS works
within @ 100 km radius of the Hermsdorfer
Kreuz junction on the Munich to Berlin
Autobahn. Services include spraying, manure

(slurry) injection, manure spreading, combine
and forage harvesting plus road haulage.

Typical farms in the territory are mixed
arable/livestock with an overall area of between
1000 and 1500 ha and around 1500 head of
cattle. The region is also an important centre
for pork with large-scale production units of
10 000-40 000 pigs. Manure production and
disposal is a big issue!

MAS currently runs eight Terra Gator 2505
and 9105 models - all equipped with 17-20m3
tanks and injectors plus a Terra Gator 1803
with twin-bin air spreader and high output lime
spreader. These operate in eight slurry gangs

with two to three trucks hauling slurry for each
Terra Gator. Their RoGator 618 is fitted with a
Bredal spreader for spreading NPK fertilisers
and lime and is supported by a four-bin
transport tender.

“The Terra Gators are worked hard -
operating 18-20 hours daily throughout the
year and with average outputs of 55-70m3
machine/hour,” explains Herr Klaus Scheibe,
Managing Director. “We inject more than
800 000 m3 of slurry every year on behalf of
customers.”

Keeping a tight control of equipment costs
is paramount to maintain a competitive edge.



T
|
i

dilg

"

.

“Competition and pressure on prices have
grown enormously in the last few years,” Klaus
remarks. “Each gang handles 100 000 m3
slurry with very low fuel consumption of just
0.8 1/m3.”

Soil compaction is another crucial issue.
“Due to the fitting of larger tyres, there is an
astonishingly low degree of soil compaction
with the Terra Gators even though the payload
volume per machine has increased from 17
to 20 cm3,” comments Klaus.

“We have a very good relationship with Ag-
Chem and have worked with them to develop
technical features for our machines to increase
work quality, outputs and profits and
outperform our competitors,” he continues.

A MAS operates eight slurry gangs

This includes the Super Loader system on the
Terra Gators which enables them to load 20m3
in less than a minute.

“Ag-Chem’s telephone hotline is excellent
and the company does its utmost to provide a
fast solution when a machine needs repairing.
Spare parts supply is also good and they are
willing to help at weekends - essential when
you run a business like ours. We really
appreciate the personal contact and individual
service we receive.”

MAS uses precision farming techniques in
varying degrees reflecting the ambivalence of
farmers in the area to its advantages. Some
are very keen, others not so. “We started with
precision farming in 1995 after we bought a
Terra Gator with a twin-bin air spreader which
we alternated with a lime spreader,” explains
Klaus. “After compiling yield maps, this
allowed us to apply different types of fertiliser
independently of each other. The system
records data during spreading and provides a
map that the customer receives at the end of
the job to document the quality of work. In
addition, our RoGator with Bredal spreader is
fitted with a N-Hydrosensor to apply nitrogen
site-specifically and this has been much
appreciated by our customers.”

“At MAS, we are convinced of the merits of
precision farming and believe it really comes
into its own when costs have to be calculated
with a very sharp pencil,” he adds.



TEXTBOOK MACHINERY
MANAGEMENT

The machinery fleet and management policy
at UK-based Leyfields Ltd is a blueprint to
which many farming businesses aspire, but
few actually achieve. Such efficiency, however,
is not attained overnight, or without careful
planning and control of all operations.

Leyfields Ltd is a family-owned company
which farms 800ha of all arable crops at
Kneesall, near Newark, Nottinghamshire in the
East Midlands. Establishment centres around
aone-year-old 290hp Challenger MT 755 with
AutoGuide self-steering, equipped with a
Simba Solo 330 which tows a Cultipress.
Drilling is carried out using a Horsch CO6
Sprinter drill. A Horsch FG cultivator and
Unipack press complete the cultivations
ling-up.

The farm also runs two other 165hp wheeled
tractors - one six years old and the other 11 -
but these are mainly confined to back-up and
ancillary tasks such as hauling trailers. These
were bought new and well-cared for so have
been kept because they are now costing
very little.

Min-till

The farm began min-tilling about nine years
ago and has not ploughed for the past three
years, explains Peter White, a director of the
company and farm manager. “Ploughing and
traditional cultivations simply do not suit this
Keuper Marl soil (a silty clay loam). We
switched to all min-tilling because the
traditional methods are simply too slow, too
costly and time-consuming with high
seedrates, loads of slugs, poor germination,
the list goes on... But most people will
recognise the problems,” he says.

With the purchase of a Challenger 45 that
all changed and so did the cultivation regime.
Tracks, he believes, are the best option when
min-tilling and working the soil from the top
down. As well as putting more power onto the
ground with less compaction, they offer the
practical benefit of complying with road
transport width restrictions. “Wheeled tractors
of this power must have dual wheels and
taking them off and on for transport is simply
impractical,” he adds.

After trying an assortment of equipment, the
farm eventually settled on the Challenger
cultivating with Simba 23C discs and a
Cultipress. Soil conditioning (subsoiling) was
carried out as a separate operation. A 4m wide
Simba Freeflow drill was used for a number

of years until it was replaced with a 6m wide
version when the farm took on more land.

“Nine years ago the Freeflow was the only
drill that was suitable for min-tilling, able to
cope with the high levels of trash and straw.
The drills worked perfectly well and running
costs were low. We kept the last one for four
years and apart from a few wearing parts the
only cost was the depreciation,” says
Mr White.

Now the firm has progressed from the
separate discing, pressing and soil
conditioning to doing all the work in one pass
using the Challenger MT 755 to power a 3.3m
wide Simba Solo 330, both bought new in
2004. The Solo is set to run with its first set
of discs at about 75-100mm, the soil
conditioning legs down to 200-250mm,

Using the Challenger’s AutoGuide self-steering

boosts outputs by up to 10% because of the reduction
in overlaps. It also helps cut compaction on the
headland. V

A This Challenger MT 755 is responsible for all the
cultivations and drilling on 800ha of Leyfields Ltd’s land.
Powering the 3.3m wide Simba Solo it produces
workrates of 2.6ha/hr.

followed by DD packer and discs set to 200-
250mm deep. A Cultipress is towed behind.

The farm grows a basic rotation of just
winter wheat (Nijinsky and Access) and oilseed
rape (Winner). The wheat is grown for feed to
supply a local mill, while all the rape is sold
for crushing for biodiesel, gaining an energy
aid premium. The aim is to grow for maximum
yields of both crops.

Establishment of wheat and rape begins
with a good chop down to 50mm on the
combine with all the straw and chaff spread
across the working width and stubbles left no
longer than 100mm. Then it is straight in with
the Solo with the soil conditioning legs set at
a depth to suit the conditions in the field - and
if there is any doubt Mr White checks this with
a spade.

Settle

The ground is left to settle and then is
followed up with a pass of the Horsch FG and
Optipak at an angle to the previous work to
create a finer seedbed. The field is sprayed
with 2 litre/ha of glyphosate before going
straight in with the Horsch CO6 drill, with
wheat being sown at 40mm deep and rape
at 15mm.

“It sounds easy, but we have been trying to
reach this system for a few years and it has
taken a while to get to this stage. It is easier
to do now because the equipment is available
and also because we now know what we want
to achieve!” explains Mr White.

To reach this stage has taken the experience
of the past nine years. At the same time the farm
has analysed the right machinery for the job.



“The Challenger, Solo and Horsch drill are
the right combination. | bought the new drill
because, while | was happy with the Freeflow,
the Horsch is the new generation of tine drill.
The technology it offers with the control box
and ability to vary rates on the move are what
we need, but also other aspects such as the
ease of calibration and cleaning are better too.
| also wanted to stick with tines because they
provide lower running costs, and | like the way
the coulters scatter the seed in a band rather
than rows.”

“The Solo is the right tool for working this
land in one pass prior to drilling. The secret is
to set the machine so it leaves the land level.
The Horsch does follow the contours well, but
a level seedbed is absolutely crucial for even
germination,” he says.

Experience

Past experience with the Challenger 45, plus
the knowledge of the new MT 755 gave Mr
White the confidence to operate just one main-
line tractor for the cultivating and drilling. The
machine is contract-hired through dealer
Chandlers at Belton, Lincs, and includes the
Manager maintenance and repair package.

Work rates

The Challenger MT 755 powers the Solo at
workrates of about 2.6ha/hr, and, when all the
land is worked, it goes straight on to drilling
at about 5ha/hr. The tractor is operated in
Power Mode when Soloing with the AutoGuide
self-steering engaged. He reckons this alone
increases outputs by 10% because of reduced
overlaps. Other benefits include much less
operator fatigue and also reduced compaction
when turning on the headlands.

“It is also much easier to work in the dark.
Although we currently run on 14hr days, this
system will help us if we expand and run the
machine 22-24hr/day. | see more and more
uses for AutoGuide in the future, and it will be
used to steer the tractor when drilling in the
coming season,” says Mr White.

For next season the farm will also be moving

Challenger MT 755 work report

Implement Working speed Work rate Fuel consumption
Simba Solo 330 (3.3m) 9 km/hr 2.6 ha/hr 51 litres/hr
Horsch COG drill (6m) Up to 14 km/hr 5 ha/hr 43 litres/hr

to automatic variable seedrates on-the-move.
Currently, wheat seedrates are about 150
seeds/m when drilling starts on 20 September,
which are increased by about 10-15 seeds/m
a week as the season progresses. Rape is
drilled at about 2.5kg-3.5kg/ha depending on
conditions and starting about August 28th.

“The key is to grow a better, decent plant
on the stronger areas. Varying the seedrate is
a step into precision farming which evens it
all up. Soils vary widely with four or five
different types across individual fields. The aim
is to set one background rate and then increase
or decrease that in percentage steps,
automatically,” he explains.

The Simba Solo 330 carries out all primary cultivations
in one pass, with discs, conditioning tines, press and
discs. A Cultipress is towed behind. W

The Challenger has no problem pulling the Solo, plus
Cultipress at 9km/hr. This is the optimum speed to
create the desired seedbed finish. ¥
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< Challenger RoGator 1074

sprayers feature powerful 174hp CTA engines,
large capacity tanks and optional hydraulic
front-wheel assist to help keep the machines
working for longer.

The new models are fast with high capacity,
but also light and versatile to enable timely
pesticide application.

Electronically-controlled 174hp 1106C
engines producing maximum power at
2500rpm drive both models.

The six-speed Cat PG115 electronic
powershift transmission allows the machine
to always operate at the correct speed for the
conditions and application.

Both models provide exceptional ground
clearance - 1067mm on the Challenger Spra
Coupe 7450, rising to 1219mm on the
Challenger Spra Coupe 7650. Operator
comfort and boom stability are enhanced by
the independent suspension system.

Track width can be varied hydraulically - in
50mm increments on each side - allowing

New Chal Ienger SPraye I”S and operators to quickly set the width to match

the rows. Challenger Spra Coupe 7450 track

adjustments range from 1.8m to 2.25m, while

aPPIicatO rS meet demands Of the 7650 tracks can be adjusted from 2.25

to 3.25m.

h |gh_caPaC|ty u Se r’s In marl(ets To meet high-capacity user demands, both
machines are equipped with large, 2750 litre
capacity OpolyO tanks, with a 275-litre rinse tank.

OUtSide OfweSte rn Eu rOPe Booms, currently offered in widths up to

- 24m (wider in the future), are engineered for
ChallengerGeewly-launched line of self-well asliquid systems to match specific needgjgh stability and durability.

propelled sprayers and applicators for selectedThe machine features a 6-cylinder turbo- 1q help maintain high outputs during long
markets in Eastern and Central Europe, Africharged diesel engine rated at 300 (322 peé\hbrking days, the Challenger 7000 Series are
and the Middle East are high performanc®AE hp (240 kW) for maximum pulling powegpquipped with a first-class operator
machines designed for the highest capacity Change-on-the-move Terra-Shift transenvironment. The cab is pressurised to prevent
operations. mission boasts 11 forward speeds and threghemical ingress and, to complement the
The new range includes the Challenger Tereverse. vehicleOs fully-independent suspension, the
Gator 8103 3-wheel applicator, Challenger For the lightest footprint, high flotationcah is mounted on rubber isolators that absorb
Spra Coupe 7450 and Spra Coupe 7650 high6x43.00-25 tyres are fitted. vibrations and noise. An air sprung seat and
clearance sprayers and Challenger RoGatorrhe cab features three-point rubbeair-conditioning are standard.
874, 1074 and 1274 4-wheel post-emerggountings, air suspension, heavy-duty Designed to spray at high speeds, coverage
sprayers. rectangular windscreen glass, air-ride seadf 250 ha in a day is possible with this high
The new equipment will be sold and servicédll-view door, three-level environmentatapacity unit.
through the agricultural diviSiO[lS of Caterpill&fitration and air-conditioning in a pressurised Challenger RoGator 1074 4-wheel
dealers and joins ChallengerOs new rangegmfironment to keep chemicals away from the post-emerge sprayer
wheeled tractors and combines (announcegtiver. Among the newly-launched range of three
in the last issue of Serious Machinery) A further feature is the advanced Falcon dhallenger RoGators is the 1074. Wheel tracks
together with its existing tracked tractoprecision farming system which enableggn he matched to crop rows or bed widths

models. highly-accurate site-specific application rat&gith this versatile machine for liquid
Challenger Terra Gator 8103 of liquids and solids. application.
3-wheel applicator The 8103 is available with the Liquid

The Challenger Terra Gator boasts tHsystem, New Leader disc spreader, AirM
highest performance in the industry - just feetlO00 single-bin spreader and AirMax 20
it with fertiliser and it consumes hectares! Imulti-bin Spreader. All spreaders have t
can spread up to 400 ha per day - or moreption of a Super-Charger Auger.
than 15 000 ha a year. Challenger Spra Coupe 7450 and 7650

Designed for low ground pressure self-propelled sprayers
applications, the 8103 is ideal for spreading With their ability to cover more groun
liquid and dry fertiliser. Customers can seleéaster, the Challenger Spra Coupe 7450 a
from air spreaders and spinner spreaders a@hallenger Spra Coupe 7650 self-propell
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Equipped with a robust, flexible chassis to
handle rough ground and a rugged 275 SAE
hp engine to power through the toughest field
conditions and 3785 | tank capacity, the 1074
is built to keep on going.

The chassis features bolted “C” channel
frames. Designed to flex with field conditions,
they keep all four drive-wheels firmly in touch
with the ground for better traction and more
efficient fuel use. The wheelbase measures
4.47 with track widths of 3.05-3.91 m.

The turbo-charged, air-cooled, electronically-
controlled engine develops 275 SAE hp (204
kW) at 2500 RPM with a power bulge to 299
SAE hp (223 kW) at 2250 RPM.

The Challenger RoGator 1074 smoothes out
even the roughest field conditions with its non-
kickback steering cylinders, bolted channel flex
frame and variable rate leaf spring with gas-
charged shock absorbers and fore and aft
torque rods.

If a bump remains, the operator is further

Challenger Spra Coupe 7650 V

o

shielded by the air-ride cab with air suspension
seat. The cab is isolated on rubber mountings
with centred seat and steering column. Sound
suppression insulation is featured throughout
and the operator is protected with pressurised
ventilation including outside air filtration and
charcoal internal filtration.

Productivity is further enhanced with the
spray system. The stainless steel elliptical
3785 | tank increases stability with its low
centre of gravity. The double tapered sump
features a single suction point for complete
tank drain. With three boom width options -
18/24m, 27m and 30.5m - and adjustable
boom height from 78-211 cm, the 1074 can
be customised to match cropping patterns.

As an option, an Air Max fertiliser spreader
can also be mounted on the chassis.

Like its stablemates above, the Challenger
RoGator is geared to very high capacity and
is proven to provide the best quality spraying
for the lowest cost per ha.

A The Challenger Terra Gator 8103 Air Max boasts the
highest performance in the industry

1



STOP THROWING

MONEY DOWN
THE DRAIN!

NMS technology turns slurry into
valuable organic fertiliser

Regulations or not, slurry injection is the
way forward. That is the message from sales
director Dorus van Esch of Ag-Chem Europe,
who says that European farmers are literally
throwing money down the drain by not making
better use of animal slurry.

He suggests that whilst most farms make
accurate plans for artificial fertilisers, the majority
have absolutely no idea of their organic fertiliser
applications, or of the potential financial savings
of injecting slurry when compared to their
existing splash-plate techniques in areas where
injection is not known.

“The vast majority of farms and contractors
continue to treat slurry as a waste product,”
he says. “They need to start looking at it as a
valuable source of fertiliser.”

Figures from the Dutch manure laboratory
(see Figure 1) seem to support his argument.
The figures highlight an example that 1cu m
of fattener pig slurry contains on average 7.2kg
of nitrogen, 4.2kg of phosphate, 7.2kg of
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potassium, and 1.9kg of magnesium. Based
on today’s fertiliser prices, the calculation
shows that the nitrogen in 1cu m of slurry is
worth €0.50 cents/kg. The phosphate is worth
€0.48 cents/kg, potassium €0.28cents/kg,
and magnesium €0.60cents/cu m. When you
add all this together, then it is clear that 1 cu
m of slurry has a value of €8.71/cu m. (The
figures vary depending on the slurry type)

Itis calculated that if it is not injected properly,
then 50-70% of the nitrogen is lost. Putting it
bluntly, this means that farms using a splash-plate
are throwing away 4-5kg of nitrogen per cu m,
equivalent to a value of €21to €2.5! “Thisis a lot
of money,” says Dorus. “Even when you take off
the €2 for 3/cu m charged by contractors to inject
slurry, (compared to €1/2cu m for splash-plating)
it still leaves a saving of +/- €5/cu m value for the
farmer. European farms are throwing
away up to €2/cu m of slurry when splash-plating,
then they go out and buy-in expensive artificial
fertiliser!”

A Grassland injector.

Ag-Chem’s NMS (Nutrient Management
System) is designed to bring about change.
The concept is based on using modern
spreading technology to turn what is currently
seen as a worthless product into a valuable
organic fertiliser. The company offers a
number of slurry injection machines. Known
as NMS Terra Gators, the list includes the
three-wheeled 8133, four-wheeled 2104 and
3104, and five-wheeled 9105.

The 8133 three-wheeler is the smallest.
Offering a tank capacity of up to 15cu m,
working widths up to 12m, and output rates
as high as 1000cu m/day, average annual
capacities vary from 20 000 to 75 000cu m,
depending on location.

Dorus suggests that the NMS Terra Gator
concept can best be compared to that of
today’s modern sprayers. “Just like a spray
solution, the slurry needs to be thoroughly
mixed to produce a homogenous liquid. Whilst
there is already plenty of information on
different slurry values, to do the job properly
then we really need to be taking NPK samples.”

He also believes that NMS slurry injection
technology is on a par with that of modern
sprayers. For example, all slurry sucked into
the Terra Gator tank passes through a mixer
and cutting unit. This pulverises, or filters all
foreign objects, such as stones, bits of wood,
straw, etc, to produce a homogenous organic
liquid fertiliser. The operator then knows the
breakdown of the mixture in the tank and the
exact volume.



For unloading, after the exact application
rate per hectare has been programmed into
the computer, the material is pumped to the
distribution head which spreads it evenly
across the entire working width. The same
sprayer comparison also applies for
application, as, just as each individual spray
nozzle needs to be supplied with exactly the
same volume, the same is true for a slurry
injector. The slurry pump gives a controlled
output to each injection units dependent on
the working speed and width of the
Terra Gator.

“Modern sprayers use an accurate job
computer. NMS Terra Gators are fitted with just
such a computer,” continues Dorus.

He suggests that GPS guidance and
documentation can be added, but it is not
necessary. “Although documentation is widely
used with NMS in the US, there are very few
systems in use in Europe.”

In addition, he says that it is a difficult
enough task to convince some customers to
move from splash-plate systems to the Terra
Gator. “GPS is just too much of a culture shock
for some operators. However, if you really want
to optimise the system, then GPS is the way
forward.”

So far, the use of injection techniques tends
to be governed by legislation. Take Holland,
for example, where 100% of slurry is injected.
This figure drops to 75% in Belgium, 30-40%
in Denmark, and 15-20% in Germany, and less
than 5% in the UK and France. Even though
he believes that European rules regarding
slurry application may tighten in the future, at
present, he confirms that it is difficult to
convince potential customers of the benefits
of making better use of slurry.

“Farms do not want to be forced down the
injection route, simply because they see the
extra cost of injection, rather than the potential
cost saving. They do not believe in examining
the value of what is perceived to be a waste
product, with no financial value, and are
looking to dispose of it as quickly and as
cheaply as possible. This means that
contractors are paid to get rid of slurry as
cheaply as possible which is the main reason
why these businesses are reluctant to invest
in injection techniques. However, we see a
change towards a more open-thinking policy
in a number of West European countries as
farms realise that the NMS Terra Gator turns
muck and slurry into valuable organic
fertiliser.”

Winter wheat

If you think that slurry can only be used on
grassland, then think again, as it can also be
used on pre-planted arable land, and even to
replace the first artificial fertiliser application
in the spring on winter wheat! According to
Dorus van Esch, when compared to splash-

plating, injection of slurry into arable land
saves 90 to 100% of the available ammonium
nitrate. “Injection into grassland and winter
wheat saves around 80%,” he adds.

In fact, with just a few minor adjustments
to the grassland injection system, it is possible
to inject slurry into a growing crop of winter
wheat, and without damaging the crop.

“Most arable farms are simply not aware
that this is possible.”

As a rule, the company recommends
somewhere between 15 to 25cu m/ha on
winter wheat, eliminating the first application
of artificial fertiliser.

Some contractors in Germany, Denmark,
France, and Holland already inject slurry into
winter wheat. “These farms are managing to
save a lot of money on their artificial fertiliser
bill,” he says.

Dry manure NMS

Although the main saving from NMS comes
from liquid slurry, there are still savings to be
made in solid manure even though it contains
less ammonium nitrate.

Dorus suggests that all current solid muck-
spreading devices rely on guesswork as to the
volume loaded. “99.9% of all solid muck-
spreaders in use today do not have a weighing
device. Drivers are guessing the application rate.”

Figure 1
Slurry values - (Pig manure from fatteners), analysed

When supplied as an NMS muck-spreader,
the Terra Gator differs in that it works with a
weighing system. This means that the operator
knows exactly what has been loaded. Then,
using working width information and forward
speed, the computer calculates the actual rate
per ha, using load cells.

Analyses Kg/m?3 Value per /kg Value per m*/pig manure
Dry matter 90 kg - -

Nitrogen 7.2 kg € 0.50 € 3.60

Phosphate 4.2 Kg € 0.48 € 2.02

Potassium 7.2 kg €0.28 € 2.02

Magnesium 1.8 kg € 0.60 €1.08

Total value per m?, for this sample: € 8.71
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Trend on
increase for
specialist
self-propelled
machines

This issue, we put Ag-Chem Managing
Director and Technical Director, Adrie Kunst,
in the hot seat.

SM: Managing Director and Technical Director
- that’s an unusual combination?

AK: Yes, you're right. It is unusual, but then
within AGCO, Ag-Chem Europe is somewhat
out of the ordinary - a small organisation that
works as a business unit within a much larger
corporation. Like many small organisations,
there’s a need to do more than one job! We
are a very specialised operation responsible
for all application equipment business in
Europe, Africa and Middle East (EAME). We
do not deal in tractors or combines - just pure
applicators.

SM: Tell us something about your background.
How did you get to this point in your career?

AK: | have a Bachelor’s degree in
Mechanical Engineering and started work at
the Ag-Chem Grubbenvorst factory in Holland
in 1991 as Plant Manager. | became Managing
Director in 1996. Although we are still small,
we have grown enormously since then. 15
years ago we had five employees. Now we
have 100 in total.

SM: And before 1990?

AK: | was raised on an arable farm in
Zeeland, south-west Holland. My father then
expanded into the pig business and, with the
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extra money he earned, he increased his land
from 20 ha to 60 ha, and his livestock to 2000
animals. As you can imagine, these pigs
created a great deal of manure and, to dispose
of it, in the early 1980s, we started a contract
spreading business. This is now one of the
leading nutrient supply firms in south-west
Holland and also works throughout Europe.

My interest in applications equipment
started back then. We couldn’t find the right
manure handling machines and systems on
the market, so we decided to start building
them ourselves.

SM: What drives the design of Ag-Chem
equipment?

AK: As | said, these are very specialised
machines used for one type of work - just like
a combine harvester. Their role is spreading,

spraying and injecting. Having said that, the
base machine, such as on the Terra Gator can
be employed for all three of these application
categories with the three different systems
using the same chassis. This makes the
machine mutli-functional within its niche
sector. Another key feature of Ag-Chem
models is that they are built for high capacity
- the highest in the industry. You can also add
into the equation low ground pressure, high
speeds, high horsepower and user-friendly
operation and maintenance.

SM: And your technical strategy?

AK: To produce equipment of the highest
quality and reliability incorporating top class
components such as CAT engines and
transmissions. This means our machines are
certainly not the cheapest but due to the very



high capacity and specific features, like central
tire-inflation systems, re-load systems etc.,
they have the lowest cost per ha or tonne in
the industry. This is what counts for our
customers!

SM: Are there any design challenges still to
be explored?

AK: We are always looking to increase
capacity - with bigger loads, higher speeds,
and more horsepower - plus even better
reliability and lower maintenance costs. One
of the key design issues with applicator
machines is ground compaction. With bigger
capacities, machines become heavier.
Therefore, weight-to-capacity ratio needs to
be as low as possible. We are constantly on
the look out for new reliable lightweight
materials to help achieve this. We have a very
close relationship with the tyre manufacturers
to increase flotation capability because, at the
moment, tyres are one of the limiting
components in applicators against boosting
capacity.

SM: What are your thoughts on the future?

AK: | forecast a continuing trend to more
and more job-dedicated self-propelled
machines in agriculture. It started with
combines 75 years ago, then came self-
propelled windrowers, applicators, sugar beet
harvesters, mowers and sprayers. All this
equipment is designed to drive down the cost
of production. In EAME territories, we are
seeing a growth in acceptance of self-propelled
Terra Gators, RoGators and Spra-Coupe
machines as a direct result of farmers and
contractors seeking cost reductions in the
production processes. An Ag-Chem model
represents a big step forward for those who
have previously used a fleet of other
equipment.
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Business advice
with boots on

“This job is more one of business consultant
rather than the traditional sales role,” says
Richard Shelton, Sales Manager Challenger
Products UK and Eire.

“I am involved in a great deal of customer
contact advising on a wide variety of issues
from finance to machine specification and
operational efficiency. It’s not simply a
question of taking an order.”

Brought up on his family’s arable farm in
Yorkshire in the North of England, Richard
went to Bishop Burton College of Agriculture,
also in Yorkshire, to hone his farming skills
and knowledge. “There wasn’t room for us all
to be involved in the farm so | branched out
into farm machinery sales,” he explains. “After
a spell with an agricultural machinery dealer,
| then joined the agricultural equipment
manufacturer Claas’s UK operation where |
became technical manager and a Challenger
specialist.”

When the Challenger brand was acquired
by AGCO, Richard moved with the machines,
bringing with him a wealth of technical know-
how and total continuity for the customer base.

Around 60 Challenger tractors are sold in
the UK and Eire each year, and once one of
the eight dealers receives an enquiry for a new
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A Richard Shelton, Sales Manager
Challenger Products UK and Eire

MT model, he swings into action to assist with
the sales process. But it’s not the typical ‘suit
and tie’ salesman that turns up at the farm
gate. It’'s strictly work boots and jeans for
Richard who is passionate about proving that
Challengers will do ‘exactly what it says on
the tin’.

“Personal contact with customers is central
to my way of working,” he comments. “l am
intimately involved from the start and keen to
get the tractors out into the field for a
demonstration or introduce potential
customers to existing users so that they can
feel free to discuss every aspect of the
machine’s  performance. Personal
recommendation is the most powerful sales
tool there is.”

“Challengers are never going to be the
cheapest option but the opportunity to recoup
on the investment soon becomes clear when
you start to get into the financials,” he says.
“I spend a lot of time gathering details on a
farmer’s operation to enable me to work out
precisely the right specification, the right
implements and the right funding required to
create a sound business plan. Detailed cost
analyses are essential.”

While Challenger users in the UK span
enterprises from 200 ha to 10 000 ha, the
majority fall into the 1250-1700 ha bracket
running a typical rig of an MT 765 coupled to
an 8m drill or big one-pass cultivator. Not
surprisingly, the lion’s share of sales are made
in the wide-open arable flatlands of
East Anglia.

Farmers

“In the UK and Eire, our customers are
chiefly farmers rather than contractors, in
contrast to, say, Italy which is the other big
European market for Challengers,” remarks
Richard. “Often though, these UK farmers will
further exploit Challenger productivity and
carry out some extra contracting work. This
is especially true in the planting season when
the Challenger/8m drill combination comes
into its own as a profit opportunity.”

“Making a profit is the driving force behind
Challenger - it’s a business machine that
demands serious investment but with the
potential to make serious money,” he says.
“My job is to make that happen for customers.
By the same token, we are a profitable
company which enables us to provide the
highest calibre of support.”

Richard’s expertise is also available for
customers buying second-hand. With his in-
depth knowledge of the Challenger machines
already out in the field, including the older
models, he is in a good position to advise on
what’s available and where. “We are seeing
increasing values in the second-hand market
which is yet another compelling reason to buy
Challenger,” he says.

In his spare time, Richard is a keen
motorcyclist. His current pride and joy is a
Honda touring bike and he has taken it all over
Europe. The bike also occasionally gets drafted
in for work purposes especially if Richard
hears of potential traffic hold-ups due to
roadworks. It’s perhaps not the conventional
salesman’s mode of transport but then selling
and supporting Challengers is not a job for
the ordinary.

Serious Machinery comes to you with the compliments of:
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