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Right: The eDrive diesel-electric drivetrain is available in 200-hp or 400-
hp packages. Components include one or two 200-hp diesel generators, 
four 125-hp electric wheel motors, variable frequency drives, joystick 
control, a 21-inch touch-screen monitor and interface to control the 
farmer’s implements.

Terry Anderson had decided to retire from his consulting 
work in engineering. Apart from advising and designing, he 
had also seen the development and sale of no less than seven 
companies. It was when he visited a cousin’s farm, and they 
started talking tractors, that the appeal of retirement waned. 
His cousin gave Terry a guided tour of his new 4WD 400hp 
tractor, explaining the complex transmission, the auto-steer 
which he had added as an extra, and also pointed out some 
of those features which he could never see using. Terry took 
it all in and pointed out the ways the machine could be made 
less complex, and the cousin then challenged Terry to come 
up with a better design. He took it up and, over a ten year 
and more period, created a revolutionary tractor that can help 
farmers to cut costs. 

“Tractor architecture basically hasn’t changed since the 
1920’s,” claims Anderson, “and after studying the problem we 
realised we could build a 200hp tractor for less than $100,000 
(around £66,000) and achieve comparable savings on larger 
machines. While many might strongly disagree and say that 
tractors have in fact changed radically, and others might think 
it highly unlikely that a selling price of £66k can be achieved, 
Terry has done more than produce plans and blueprints, 
built more than a prototype,  but now has a product to sell to 
farmers. From small beginnings, his company Autonomous 
Tractor Corp (ATC) has now reached the stage of having three 
separate functions. 

re-powering a tired tractor with diesel-electric
While he has made a new tractor, the main product his 

company has on offer is a re-power unit that is retro-fitted 
into an existing tractor. A tractor with a tired engine has a 
transmission that is going to cost plenty to re-build.

First is their E-Drive - a retro-fit package that replaces the 
engine, transmission, differential and axles of the conventional 
tractor with a diesel-electric pack and variable speed wheel 
motors. The replacement is for tractors in the 200 to 600hp 

range. The donor tractor provides the frame, cab, wheels and 
implement carrying and management. They claim the E-drive 
is 10-20% more fuel efficient, and has a service life many times 
that of the original system it replaces. 

We know diesel-electric from the railways, where trains 
are long lasting, reliable and economic to operate. There’s no 
clutch, no gearbox and the wheel motors are enclosed. The 
system has caught the eye of the St Louis based FamilyFarms 
Group which is a farm management company whose members 
farm 1.5 million acres of corn and other row crops. Alan 
Lash, the CEO says his 70 teams of operators run 495 tractors 
valued at $125m. and he has become ATC’s first customer.

“If this technology is successful we can potentially save 
members in our system millions of dollars in capital costs, 
reduced operating costs and enhanced reliability,” he says.

FamilyFarms Group made their first purchase of a John 
Deere 8760 eDrive retrofit and the farm business will be 
evaluating the machine under various conditions and 
applications. If all goes well they have the capacity to retrofit 
potentially hundreds f tractors using this technology. At the 
same time as buying the tractor the Group has also purchased 
equity in the business, which anyone can do through 
AgFunder. https://agfunder.com/ The company has already 
raised $4.5m and is looking for a further $5m through the 
peer-to-peer crowd funding agency which is involved in agri 
projects across the globe.

driverless tractor
The second innovation is a completely driverless control 

system that means there’s nobody in the cab. Guidance is 
not reliant on GPS but works on positioning systems which 
rely on lasers and radio for accurate positioning and collision 
avoidance. He says this system has been used for the past 20 
years in the N Atlantic to control ships servicing oil rigs to 
prevent them hitting the platforms. 

The farmer has to set up poles around his fields to mount 

drIverless, cabless dIesel-
electrIc tractor goes on sale

It’s as revolutionary as the Google car, the 
driverless 400hp machine

FARMWORLD

00_LAYOUT_24-3.indd   25 09/11/2015   23:02



farmwaLK

26  PRACTICAL FARM IDEAS    Nov 2015 - FEb 2016 www.FARMIDEAS.Co.uk

transponders which once programmed into the tractor these 
are used for each operation. The control relies on a series of 
signals which monitor each other. If there’s a problem detected 
the machine shuts down. 

Cabless, driverless tractor
The third innovation is a complete driverless, cabless tractor 

that looks like a Lego brick and which uses both the diesel-
electric and the control system. Named The Spirit, the tractor 
rides on a pair of two ft wide rubber tracks that are driven 
by wheels at both ends of the track. Drive wheels front and 
rear reduce the stress that occurs with single drive units. The 
electric motors are far less complex than controlling two 
mechanical drives. Power is supplied by twin 202-hp, 5.2-litre 
Isuzu diesel engines, which drive dual generators that provide 
power to four oil-cooled electric wheel motors. Depending 
on power needs, the dual-diesel configuration can be run at 
drawbar horsepower ratings ranging from 100 to 400 hp in 
100-hp increments.

Power is transferred to rubber tracks via powered truck tires 
on each corner, which Anderson says provide more surface 
area than traditional track systems. The weight of the tractor 
—25,000 lbs.—was kept low to minimise soil compaction. An 
additional 5,000 lbs. of weight can be added by ballasting the 
tubular frame with water.

the rise of the maverick engineer
Important and profitable innovations often come from 

small beginnings. Tesla Motors is now a $1bn company 
whose electric cars are no longer a rare sight. Dyson has an 
appreciable global market share of the huge vacuum cleaner 
business, and a growing one with hand driers and other 
products. Both Tesla and Dyson were effectively garage start-
ups, done within the last decade or two. Airbus itself, while a 
conglomeration of smaller companies, was a fledgling 30 years 
ago. Each looked at the problem of motoring, cleaning and 
flying from a different engineering standpoint, and found a 
solution which others found compelling. 

And so it might be with tractors. Anderson says traditional 
manufacturers are in their comfort zone offering their tractors 
with a 1,000-2,000 hour warranty, all the time creating new 
models with increasingly complex systems which help to limit 
their effective life span. The upgrades and new models justify 
price increases. While each of the multinational businesses play 
the same game, there’s little alternative for buyers to finding a 
new tractor. Meanwhile the increased complexity creates work 
at the dealership, and encourages a relatively quick turn round 
as farmers swap for newer machines. 

The maverick engineer is the one who comes in with a 
design or a business plan that breaks the mould. We have 
featured a good many in this publication over the years. 
Graham Edwards designed the Trantor which in many respects 
presaged the JCB Fastrac but has the innovation of a space 
frame making for a lightweight and strong machine. The 
McLeod combine harvester from Canada is a two part machine 
that collects grain and tailings which are separated by a second 
electric powered machine in the barn - one which doesn’t tilt 
all ways, and doesn’t need to be narrow to drive down the road. 
The Eyre header is yet another maverick design that has a mini 
separating drum on the combine header, so separation can be 

carried out over a width many times that of the conventional 
drum. 

Terry Anderson comes into the same category of engineer, 
only perhaps even more so. He saw the tractor as a machine 
working in a harsh environment which needed basic functions 
of traction, PTO and hydraulic power, and needed to do this as 
economically as possible to suit world agricultural markets. He 
looked at the way some other industries provide this kind of 
power, in particular at mining machinery and railroad engines 
such as those made by General Electric. These machine have 
to have high reliability, modest cost, and extended service 
intervals. he found the railcar engine, for example, has a 25,000 
hour service life. Impressed with what he found, he has applied 
the concept to his new tractor. 

the power units
The machine is based on a 202hp Isuzu diesel which is 

coupled to a 150kW AC alternator. The 4 cyl Isuzu is an 
industrial engine with a reputation for long life, and shares 
many characteristics with the General Electric engine used on 
the railway. It has a 500 hr service interval. It’s performance is 
carefully controlled by sensors.

Two engine/alternator units are used to provide 400hp, and 
three are used to get it to 600. Motors can be shut down if less 
power is needed, 

It can never be cold started or hot stopped such as happens 
with many tractors. The system provides time for the engine 
to warm up while idle, and run down from hot the same way. 
The operating rpm range, like that on the railway, is fixed at 
optimal rpm, maximising fuel efficiency and reducing wear. 

The transmission is based on wheel motors the company 
has designed themselves. They are liquid cooled in both the 
interior and exterior of the stator, and the liquid is used for 
lubrication. Electric motors are generally damaged by over-
heating and/or poor lubrication, which this patented design 
prevents. Motors have a tough life, and need to be able to 
handle short bursts of power that is far greater than their 
rating, and also run efficiently at power outputs which are a 
fraction of their capability. 

They are, however, simple - immeasurably so when 
compared to a modern tractor gearbox of any kind. They are 
also easy to install, and the connection between wheel motor 
and alternator control box is simple and flexible. 

“The farm economy is down, so new, expensive tractors are 
often not in the budget,” Anderson says. “Conventional cabs 
and frames have a long life. They are sitting in fields, yards and 
junkyards all over the place. They can be retrofitted.”

He says farmers can overhaul their tractors with eDrive for 
half the price of what they’d spend on a new tractor. The kit 
weighs less than a traditional powertrain, which can reduce soil 
compaction and increase fuel economy by 15% to 20%. ATC 
can do the retrofit. Servicing or repairs can be done by the 
farmer in about 45 minutes, Schulz says.

the company’s future
The company president outlined their current plans in 

a recent webinar designed to attract investors. Building a 
business is far more than having an innovative product. The 
farmer market is traditional, and across the world farmers buy 
from dealers they have used for years. Low grain and livestock 

farmworld
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prices are forcing innovation, and encouraging farmers to 
think differently, but many will be wary of new technology 
like this. So the company intends to build sales through multi-
franchise dealers, and others not committed to tractors, and 
the purpose is to get the kit working on leading farms across 
the world. 

The business holds two important patents, one concerning 
the wheel motors and the other on the laser / radio control 
system. These are said to be secure and provide them with the 
protection needed for the essential parts of the product.  

They figure that the future is as a part of a major ag 
company. Case spent nearly $1bn on Steiger tractors, a 
company set up by two brothers who decided to build a high 
hp tractor which was made from easy-to-source parts mainly 
from the trucking industry. Neighbours saw the tractor built 
by the Steiger brothers and wanted one as well, and then 
more saw the relatively simple machine and wanted one for 
themselves. And so the business snowballed. Agco have bought 
Challenger, Fendt and others, obtaining technology and a 
brand at the same time. 

The present objective is to get these first units out and 
working on farms, so they can be evaluated by neighbours and 
others. 

Followup: http://www.autonomoustractor.com/ Autonomous 
Tractor Corp. Research Center, Dept. FIN, 5590 Quam Ave. 
NE , St. Michael, MN 55376 USA  T: 001605645-7680

Islamic festival involves 
sacrifice of nearly 5m animals 
in Turkey alone

This summer’s major Islamic festival of Eid al Adha, the 
Feast of Sacrifice, involves the ritual slaughter of millions of 
cattle, sheep, goats and other animals across the Arab world. 
Most countries have no clue as the numbers invoved, but the 
Turkish Agriculture and Livestock Ministry reports 1.3 million 
cattle, 3.6m sheep and goats were sacrificially slaughtered 
across the country. Temporary markets are set up in Istanbul 
and other towns and cities, and farmers gear up to satisfy 
demand which is their greatest annual business opportunity. 

Livestock are sold by barter, sellers often being middlemen 

who buy stock from farmers. The sacrificial slaughter occurs 
in makeshift facilities set up by local authorities as well as 
privately. 

Prices are high, a bullock or heifer selling for £2,000 to 
£3,700, and sheep up to £400. Animals are moved from one 
end of the country to the other, up to 1,000 miles, to get the 
Eid trade. 

The festival has become commercial, with supermarkets 
now providing sacrificial animal services where customers 
can buy their sacrifice in instalment payments on credit cards. 
The middlemen are cut out as are the classic slaughter rituals. 
According to Islam seven people can buy a share in one animal, 
and the cost of the sacrifice and meat preparation is around 
£100. 

Each year stories of escaped animals on roads, railways and 
in open city spaces make the news. 

It must be wondered how many live animals are imported 
from other countries to satisfy this demand.

NZ milk prices drop 50% and 
their government says “No” to 
further Chinese investment
Chinese food company Shanghai Pengxin has been buying up 
New Zealand dairy farms since 2011, and with 29 farms has 
become the third largest milk producer in NZ. Their march for 
further ownership seemed unstoppable until this September 
when the NZ government unexpectedly rejected Pengxin’s 
£36m bid for a large sprawling farm in Lochinver. 

The build up of Chinese interest is already causing concern, 
and this has led to Pengxin pulling out of a deal on a group of 
farms totalling 3,300 hectares.

It’s a dilemma for the government, and also farmers. 
New Zealand is the world’s eighth largest milk producer, 

with about 2.2% of world production. There are approximately 
4.2 million dairy milking cows (2007 figures) in New Zealand, 
and 5.26 million dairy cattle, an increase from 3 million in 
1982. In mid-2005, there were 12,786 dairy farms, with a total 
area of 2.1 million hectares. Total production was 1.3 billion kg 
of milk solids, and dairy exports valued NZD 8.38bn, making 

above: Triple mower on a 2 x 200HP driverless ‘Spirit’ tractor

above: Lambs are slaughtered in Zarqa, just northeast of Amman, 
Jordan. The lamb is served as part of a traditional Eid al-Adha feast.
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