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Report card for new SP sprayers
In what has become a regular feature every couple of years, the Kondinin Group research team of
Ben White, Mark Saunders and Josh Giumelli put five new self-propelled sprayers through their paces.

T

he market for self-propelled
sprayers continues to grow
in Australia, and the choice
on offer to farmers has never
been greater.
Previous research reports in 2017
and 2014 have highlighted some of the
newer brands such as Agrifac, Hagie, and
Amazone as they appeared on the market.
Roll forward to 2018 and most of these
are establishing sales alongside the more
well-known brands such as Case IH and
Goldacres.
This time round, we test new releases
from Croplands with the Rogator
RG1300 C series, John Deere R4045 with
carbon ﬁbre boom, Miller Nitro 7310,
Apache AS1220, and the massive Hardi
Rubicon 9000.

BOOM WIDTHS ARE BOOMING
Farmers across the country continue to push
the ﬁeld efﬁciency of their sprayers as they
strive to get more hectares covered, beat the
weather, or simply spend less time behind
the wheel. We are all aware that increasing
spraying speed comes at the risk of poor
efﬁcacy and the risk of spray drift, not to
mention damage from additional stress on
the machine.
It is little wonder therefore that farmers
are looking to go bigger; wider booms and
larger capacity tanks, and even spray-air
systems which are used to cut water rates. A
36m boom is not regarded as large anymore,
and 48m booms are becoming increasingly
popular. Several manufacturers are also
offering 54m units or have one currently in
development.

The design of ultra-wide booms becomes
increasingly difﬁcult as manufacturers must
manage structural integrity with increased
weight.
Outer boom sections constructed from
aluminium to reduce weight have been
common, such as used on Goldacres booms,
and have helped grow acceptance amongst
farmers of this ‘difﬁcult to weld’ metal. But
manufacturers are now increasingly turning
to full-aluminium structures.
French boom manufacturer Pommier,
renowned for their aluminium booms, are
becoming available on more and more
machines from a variety of manufacturers
as larger booms become more popular.
These units are strong thanks to innovative
proprietary internally webbed, extruded
structural sections, and also light,

Bigger taller wider: The general trend towards wider
booms and higher capacity tanks continues. The release of
the Hardi Rubicon marks the first 9000L tanked-SP sprayer
to hit the market. Booms continue to increase in width,
with 48m now commonplace. Aluminium is also becoming
more popular, such as the Paragon boom pictured.
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 Boom stability performance was
excellent on the whole. For the
ﬁrst time, no ground strikes were
recorded.
 Full circulation spray systems are
now commonplace.
 Boom construction shifts towards
aluminium, with carbon ﬁbre also
appearing in green and yellow
colours.
 The 48m boom is becoming more
accepted, with some manufacturers
offering units over 50m.
 The days of opening the throttle
to “full noise” on a hydro-drive
sprayer are gone, with intelligent
engine and transmission control
systems working together to keep
fuel consumption to a minimum.
sometimes reducing boom weight over steel
designs by 50 percent.

CARBON FIBRE TO THE BOOM
This research report marks the ﬁrst time
Kondinin Group has tested a full carbon

Wonder material: Carbon fibre is the new kid on the block for boom construction. Although it has been in limited
use over the years, John Deere’s new CF boom is 35 percent lighter and marks the first major manufacturer to offer
the material as an option. But some farmers will be wary over the ability to easily repair damaged sections.

ﬁbre boom, as ﬁtted as optional equipment
on the John Deere R4045.
Our ﬁrst taste of this space-age material
came in 2012 when we tested the Vector
which had carbon ﬁbre outer sections.
The attraction of carbon ﬁbre as a boom

material is obvious, as it is light and
incredibly strong, reasonably stiff, does not
corrode and is not prone to stress cracks.
John Deere recently acquired Argentinian
company King Agro who produce the
carbon ﬁbre booms.

Apache Self Propelled Sprayers are an efficient and high
performing mechanical drive sprayer. Featuring reduced cabin
noise, lighter overall weight, improved fuel efficiency, lower
maintenance costs and a better boom ride.

Ag Spray Centre 48 Russell Street, Goondiwindi, QLD 4390
T 07 4671 2717 M 0427 827 944 E john@apachesprayersaustralia.com.au

www.apachesprayersaustralia.com.au
www.farmingahead.com.au
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Figure 1. SP test obstacles
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TANK SIZE MATTERS

ROLLING OUT THE TEST TRACK

The other obvious way to increase spraying
ﬁeld efﬁciency is to stop less to ﬁll up – by
carrying more product on the go. Tank size
has taken another step forward with the
Hardi Rubicon’s 9000L capacity, topping
the Goldacres G8 and Agrifac Condor
Endurance which both sported 8000L units.
Farmers and dealers alike have long
boosted capacity by ﬁtting custom plastic
tanks or ‘cutting and shutting’ stainless
steel tanks by adding an extension piece
in the middle, often gaining another
1000L or more. While dealers have
typically honoured warranties after these
modiﬁcations, the ideal situation is to not
have to do this work in the ﬁrst place. Now
there are more options than ever for those
who want to go large.

Kondinin Group’s portable test track
has now been used in four previous SP
testing projects, and is designed to be a
replicable test, irrespective of the paddock
conditions.
Ultrasonic height sensors are placed on
the boom centre, and the left-hand tip and
middle of the wing to record the distance
from the ground at 50 times a second.
The sprayer is then driven over several
different obstacle combinations (see
ﬁgure 1). These results are then used to
prepare the graphs shown in ﬁgure 3.
The single obstacle is a 140mm high
ramp, which is run over by the left-hand
wheels at 15km/h and 25km/h. This test is
designed to compare the vertical stability of
one side of the boom.

Figure 2. Boom stability terms
Yaw stability

Vertical stability

Roll stability
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Table 1. SP Sprayer weight distribution and cab noise levels
Machine

Weight split
Weight split
(Empty – F:R) (Half full – F:R)

Front axle
weight
(Half full kg)

Rear axle
weight
(Half full kg)

Cab noise
measurement
(dB)

Miller Nitro
7310

60:40

55:45

9160

7380

69.0

Apache
AS1220

31:69

29:71

3535

8865

76.5

Rogator
RG1300C

43:57

37:63

6180

10325

78.0

Hardi Rubicon
9000

55:45

51:49

12870

12585

71.0

John Deere
R4045

43:57

42:58

8590

11750

74.5

Notes: Sprayers measured half full and empty to determine weight splits. Where possible, fuel and rinse tanks
were half full. Cab noise measured at the operator’s ear travelleing at 25km/h. HVAC system switched off.

can be compared to the previous results
from 2009, 2012, 2014 and 2017. But now
many booms are wider than 40m, meaning
an operator would drive at a larger radius
than 20m.
As the push continues towards wider
booms, Kondinin Group may introduce a
larger radius test in the future.
All machines are tested with the main

tank half full, which simulates an average
working condition in the paddock. Machines
are weighed in the paddock with the boom
open, then the water drained and weighed
again to determine the distribution of weight
over the front and rear axles when empty
and half full. Noise measurements are also
taken at the operator’s ear with the machine
driven at 25km/h (see table 1).
What’s under the hood? Researcher Mark Saunders gets
to grips with the cooling package on the John Deere
R4045. The team inspected all machines for ease of
service access, such as checking fluid levels, changing
filters, cleaning coolers and accessing batteries.
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The double obstacle used the same 140mm
ramp for both wheel tracks, and is used to
show the entire boom’s vertical stability, as
well as the inﬂuence of the sprayer’s wheel
suspension. It is performed at 15km/h. This
test is analogous to running over a small
contour bank or sheep rut in the paddock.
Like the double obstacle, the offset
obstacle used both wheel tracks but the
obstacles are offset, not in line, separated by
2.5m, with the right-hand wheel striking its
obstacle ﬁrst. The offset obstacle combines
both boom roll and vertical stability, and is
performed at 15km/h. It simulates a similar
situation as for the double obstacle, but with
the sprayer approaching at an angle.
The tree test simulated a manoeuvre
needed to drive around a tree or power pole
in line with the sprayer’s travel path. The
course was plotted on a 20m radius and
marked on the ground around a simulated
tree (marker cone).
It was performed at 20km/h, which is
the fastest speed the tree course can be
accurately followed, but most operators
would probably slow down to 15km/h for
a similar driving manoeuvre. This obstacle
is designed to test the roll stability of the
boom in a worst case scenario.
This test has been maintained at the 20m
radius over the years so that test results
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Figure 3. Boom stability performance graphs
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Main tank size: 6000L

Miller Nitro 7310

Boom width: 36m truss boom
Main tank size: 4540L
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Hardi Rubicon 9000

Boom width: 48m Pommier Aluminium
Main tank size: 9000L
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Note: Most tests were performed on different ground surfaces across the country. All care was taken to eliminate any variation to test results caused by ground compaction,
but experimental variability cannot be completely eliminated. Where possible the wheel track was set to maximum width.
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Table 2. SP Sprayer specifications
Make/Model

Engine type
& size

Rated Engine
power (kW)

Drive

Drive train

Auto height
control

Suspension

Steering

Turning radius
(m)

Brakes

Wheel Track width (m)

Dry weight
(kg)

Top speed
(km/h)

6.7 L
Cummins

158

2WD

ZF 6-speed p/
shift mech drive

Yes – Raven

integrated
hydraulic /
accumulator

2WS

5.4m

Internal wet disc
brakes. Parkhydraulic wet disc

3.05m – 4.06m depends
on tyre size

9207

56km/hr

RUBICON
9000

CumminsQSL
9 Tier 3A

276

4WD

Danfoss
hydrostatic

Norac

OverRide Airbag
+ hydraulic Koni’s

2WS

Turning circle
17.9m
Radius 8.9m

Four wheel braking

3 to 4 m

NA

Road 50km/h
Spray 35km/h

RUBICON
6500

Cummins
Tier 3A

276

4WD

Danfoss
hydrostatic

Norac

OverRide Airbag
+ hydraulic Koni’s

2WS

Turning circle
17.9m
Radius 8.94m

Four wheel braking

3 to 4 m

NA

Road 50km/h
Spray 35km/h

SARITOR 62
Active

Cummins QSB
6.7L

221

4WD

Danfoss
hydrostatic

Norac

Air-Bag with
shock absorber

2WS

Turning circle
20.5m Radius
10.25m

Four wheel braking

3 to 3.5m

14,500 (6200L
& 42m boom)

Road 50km/h
Spray 35km/h

Alpha 4100

Deutz 6 cyl.
(Stage IV /
Tier 4f / Tier
3a) dep on
country

160

Hydrostatic
4-wheel trans
(29 or 40 kph)
EcoDrive basis

Hydrostatic

Auto Height,
Norac (depending
on boom)

FloatRide air
suspension

4WS

Turning radius
on 200 cm track
width (middle
of chassis), is
4.62m

Four wheel braking

1.80m – 2.8m

9470

25km/h spray
40km/h road

Alpha 5100

Deutz 6
(Stage IV /
Tier 4f) dep
on country

180

Hydrostatic
4-wheel
transmission
(29 or 40 kph)
EcoDrive basis

Hydrostatic

Auto Height,
Norac (depending
on boom)

FloatRide air
suspension

4WS

Turning radius
on 200 cm track
width (middle of
chassis) is 6.3m

Four wheel braking

180 to 280 cm

11,600

25km/h spraying
40km/h road

R4023

JD 4.5L FT4 or
JD 6.8L Tier3

129

4WD

Hydrostatic

Boomtrac optional

airbag and shock

2WS

4.87

Hydraulic release
park, hydraulic
service

2.34 – 3.07 or
1.83 – 2.23

8240

45

John Deere
R4030

JD 6.8l T2 or
JD 6.8 FT4

209

4WD

Hydrostatic

Boomtrac optional

Dual Strut
Idependant Air
Ride

2WS

9.2

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

13,630

50

John Deere
R4038

JD 9.0l T2 or
JD 9.0L FT4

231

4WD

Hydrostatic

Boomtrac optional

Dual Strut
Idependant Air
Ride

2WS

9.2

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

14,090

56

John Deere
R4045

JD 9.0l T2 or
JD 9.0L FT4

257

4WD

Hydrostatic

Boomtrac optional

Dual strut
Idependant Air
Ride

2WS

9.2

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

16,400

56

John Deere
R4060

JD 9.0l T2 or
JD 9.0L FT4

257

4WD

Hydrostatic

Boomtrac optional

Dual Strut
Idependant Air
Ride

2WS

9.2

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

17,467

56

John Deere
R4040i

JD 6.8L T2

175

4WD

Hydrostatic

Terrain Command
pro optional

Independent
Strut with
Air bag

4WS

5.32

Hydraulic release
park, hydraulic
service brake

1.87 – 2.57, 1.93 – 2.63,
2.04 – 2.7, 2.05 – 2.75,
2.16 – 2.86

12,600

40

John Deere
R4050i

JD 6.8L T2

175

4WD

Hydrostatic

Terrain Command
pro optional

Independent
Strut with
Air bag

4WS

5.32

Hydraulic release
park, hydraulic
service brake

1.87 – 2.57, 1.93 – 2.63,
2.04 – 2.7, 2.05 – 2.75,
2.16 – 2.86

12,100

40

HagieSTS12

JD 6.8 FT4

224

4WD

Hydrostatic

Optional Norac

Independent Air

Opt 4WS

3.65m with 4WS

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

12,664

56

HagieSTS14

JD 9.0L FT4

224

4WD

Hydrostatic

Optional Norac

Independent air

Opt 4WS

5.7m with 4WS

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

13,274

56

HagieSTS16

JD 9.0L TFT4

279

4WD

Hydrostatic

Optional Norac

Independent Air

Opt 4WS

5.7m with 4WS

Hydraulic release
park, hydraulic
service brake

3.05 – 4.06

13,339

56

Miller Nitro
7310

Iveco 6.7

231

4WD

Infinetly variable
electronic
torquetrac

Optional – Raven

Electronic
Active Hydralink
Hydraulic

2WS
std/4WS
opt

5.2

Hydrostatic, spring
applied park – wet
pack in service

3.05m 4.05m
(tyre size dependant)

12,450

56

Miller Nitro
6333

Cummins 8.3

248

4WD

Infinetly variable
electronic
torquetrac

Optional – Raven

Mechanical
Active Hydralink
Hydraulic

2WS
std/4WS
opt

4.6

Hydrostatic, spring
applied park – wet
pack in service

3.05m 4.05m
(tyre size dependant)

56

Miller Nitro
6365

Cummins 8.9

280

4WD

Infinetly variable
electronic
torquetrac

Optional – Raven

Mechanical
Active Hydralink
Hydraulic

2WS
std/4WS
opt

4.6

Hydrostatic, spring
applied park – wet
pack in service

3.05m 4.05m
(tyre size dependant)

56

GC300

Cummins 6.7

231

2WD

Mechanical

Optional – Raven

Paralelogram
air bag

2WS

8.5

Disc brake

3.05 – 3.8
(tyre size dependant)

65

AGCO Power
8.4L 6 cyl
Tier III

253 @
2100rpm

full time 4WD

Smartdrive
Hydrostatic
1100cc

Norac Height
Control with
Active Roll STD

Air Spring,
shockies, torque
rods

Hydraulic
Orbital

7.3

Primary –
Hydrostatic
Dynamic braking

3.05 – 3.86m
(on stnd tyres)

APACHE
APACHE
AS1220

HARDI

JOHN DEERE

MILLER

ROGATOR
Croplands
Rogator
1300C

14,465 (with
120ft Boom)
full of fuel

58

* John Deere and Miller did not supply RRP
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Crop
clearance
(m)

Chemical pump

Tank
capacity (L)

Tank
material

Rinse tank
capacity (L)

Cab mount

Boom
mount

Boom width (m)

Spray
height
(mm)

Transport
width

Spray controller

RRP inc GST

Price with
what boom

380/80/R38 front , 380/90/
R46 rear. options for wider
tyres and duals

1.27m

Hypro centrifugal

4540

Poly

380

Mid

Rear

24 – 40m

50-2200

3.9m

Customer
preference

$460,000.00

36m, Raven
boom
levelling

480/70/R54

1.85 m

650 l/m Ace run dry
centrifugal pump

9000

Stainless

630

Front

Front

36.5 & 48.5 RA

3900

3.68m

ISOBUS

$705,000.00

36.5m
Paragon Al
Boom

480/95 R54

1.85 m

650 l/m Ace run dry
centrifugal pump

6500

Stainless

630

Front

Front

36.5 & 48.5 RA

3900

3.68

ISOBUS

$633,450.00

36.5m
Paragon Al
Boom

480/80 R50

1.45m
(480/80
R50)

Run dry centrifugal
pump 650 L/pm

6200

Stainless

450

Front

Back

36.5 & 48.5 RA

3970

Work 4.2m

ISOBUS

$557,250.00

36.5m
Paragon Al
Boom

380/90 R46

1.2m

464/10: 280
(540) –
464/12: 334 (540)

4100

Poly

410

Front

Back

Paragon Al boom:
24 – 44 m
TWIN FORCE boom:
18 – 36 m

3900

2.55 m

HC 9600 12.1’’
touch screen

$442,250.00

36.5m TR5

380/90 R46

1.2m

464/10: 280
(540) 464/12: 334 (540)

5100

Poly

600

Front

Back

Paragon Al boom:
24 – 44 m
TWIN FORCE boom:
18 – 36 m

390 cm

2.55 m

HC 9600 12.1’’
touch screen

$526,210.00

36.5m TR5

IF320/80R42, 380/80R38,
IF380/80R38, 420/85R34

1.27

Centrifugal

2271

Poly

264

Front

Rear

24.38m steel or
27.43m steel

686 –
2197

3.19

Spraystar

N/A

*

Large range from
IF320/105R46,
IF320/90R50, 380/90R46,
IF380/90R46, VF380/90R46,
to 650/65R38

1.52

Centrifugal

3028

Poly or
stainless

454

Front

Rear

27.4steel, 30.5steel,
36.6 steel or carbon
fibre, 40.2 carbon
fibre

686 –
2197

3.66

SprayStar

N/A

*

Large range from
IF320/105R46,
VF380/90R46, IF380/90R46,
IF420/80R46, to
650/65R38

1.52

Centrifugal

3785

Stainless

454

Front

Rear

27.4 steel, 30.5
steel, 36.6 steel or
carbon fibre, 40.2
steel or carbon fibre

686 –
2197

3.66

SprayStar

N/A

*

IF380/105R50,
VF420/95R50, 480/80R50,
620/70R46, 710/60R46,
710/65R46, IF800/55R46

1.47

Centrifugal

4542

Stainless

643

Front

Rear

27.4 steel, 30.5
steel, 36.6 steel or
carbon fibre, 40.2
steel or carbon fibre

686 –
2197

3.66

SprayStar

N/A

*

IF380/105R50,
VF420/95R50, 480/80R50,
620/70R46, 710/60R46,
710/65R46, IF800/55R46

1.47

Centrifugal

6065

Stainless

606

Front

Rear

27.4 steel,30.5steel,
36.6 steel or carbon
fibre, 40.2 steel or
carbon fibre

686 –
2197

3.66

SprayStar

N/A

*

VF380/90R46, 480/80R46,
520/85R42, VF480/80R46,
VF520/85R42, 620/70R38

1.041

Centrifugal

4000

Poly

400

Front

Rear

24 steel, 27 steel, 28
steel, 30 steel, 32
steel, 33 steel, 36
steel, 36 carbon fibre

500 –
2500

3

SprayStar

N/A

*

VF380/90R46, 480/80R46,
520/85R42, VF480/80R46,
VF520/85R42, 620/70R38

1.041

Centrifugal

5000

Poly

400

Front

Rear

36 carbon fibre

500 –
2500

3

SprayStar

N/A

*

Large range from
IF380/105R50, 380/90R46,
IF320/105R54, 420/95R50,
480/80R50, 520/85R38, to
LSW680/5542

1.82

Centrifugal

4500

Stainless

378

Front

Front

27.4 steel, 30.5
steel, 36.6 steel/
aluminium

4.3

John Deere 2000

N/A

*

Large range from
IF380/105R50, 380/90R46,
IF320/105R54, 420/95R50,
480/80R50, to 650/65R38,
LSW680/5542

1.82

Centrifugal

5200

Stainless

378

Front

Front

27.4 steel, 30.5
steel, 36.6 steel/
aluminium

4.3

John Deere 2000

N/A

*

IF380/105R50, 380/90R46,
IF320/105R54, 420/95R50,
480/80R50, 520/85R38,
620/70R38, 650/65R38,
LSW680/5542

1.82

centrifugal

6000

Stainless

378

Front

Front

27.4 steel, 30.5
steel, 36.6 steel/
aluminium

4.3

John Deere 2000

N/A

*

380/90 R50, 480/80 R42,
520/85R42, 650/65R42.

Variable
1.83 min
1.99 max

Hypro centrifugal

3800 or
4500

Stainless

567

Front

Front

27 – 41.15

500 –
2700

3.99

Customer
preference

N/A

*

380/105 R50, 480/80 R42,
520/85R42, 650/65R42.

1.83 min

Hypro centrifugal

6100

Stainless

567

Front

Front

27 – 48.5

500 –
2700

3.6

Customer
preference

N/A

*

380/105 R50, 480/80 R42,
520/85R42, 650/65R42.

1.83 min

Hypro centrifugal

6100

Stainless

567

Front

Front

27 – 48.5

500 –
2700

3.6

Customer
preference

N/A

*

380/90 R46, 520/85 R38

1.22

Ace centrifugal

4500 or
6100

Stainless

380

Front

Rear

27 – 36

500 –
2100

3.99

Customer
preference

N/A

*

480/80 R42

1.3m

Hypro 9306
Centrifugal

5000L
(6300L
Option)

Stainless

500

6 pillar,
midmount,
Airbag Susp

Centre
mounted,
hydraulic
cylinder
mast

30.5/36.6m Std,
stainless steel
recirculating
plumbing, Optional
48m aluminium
Pommier boom

750mm

3.4m

AccuTerminal
with AgControl
rate and
section control,
35 sections,
Autosteer trimble
382 receiver

$649,000.00

120ft Steel

www.farmingahead.com.au
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STABILITY PUT TO THE TEST
The vertical stability of a boom directly
inﬂuences spraying accuracy (see Figure 2).
An unstable boom which dips too close to
the ground target will leave unsprayed strips
as the nozzles get too close to the ground,
losing their overlap.
A boom which ﬂaps up and down will
lead to over and under-application of
product.
In addition, the boom and nozzle may be
damaged through repeated ground strike.
The damage can run into tens of thousands
of dollars if targeted spraying modules such
as Weedseekers or Weedits are ﬁtted to the
boom.
Running a boom high in the air to avoid
damage from ground-strike is no solution
either, as this can lead to excessive spray
drift and wasted chemical.
Nozzle choice and spray pressure also
affect drift, but a boom which can be run
safely at half a metre above the ground, is
an excellent starting point.

BOOM STABILITY EXPLAINED
Vertical stability is inﬂuenced by the
sprayer’s suspension design, tyre choice
and inﬂation pressure, boom construction,

and mast suspension (where the boom is
attached to the sprayer).
Roll stability, where the boom rotates
vertically around its centre, is just as
important as the ability to control vibration.
A boom which has poor roll stability will
pitch one boom tip into the ground while the
other tip rises high into the air.
This often occurs when turning or making
steering corrections and is worse at higher
speeds.
The implications for a boom with poor
roll stability are the same as for poor
vertical stability, with poor spray accuracy
and boom damage the likely result.
For a controlled trafﬁc farmer, roll
stability is less important than vertical
stability, as the machine generally operates
in straight lines and is rarely turned at
spraying speed.
Yaw stability is another important
consideration. This is the lateral movement
of the boom, often cause by changing travel
direction suddenly, or turning sharply at
headlands. The boom tip on a 36m boom
can travel at up to 40km/h when turning a
20m radius at 20km/h.
Yaw of the boom can cause an
underapplication of product due to a higher

velocity sweep of the boom relative to the
target. Conversely, as the yaw is corrected
and the boom realigns, an over-application
of product may occur as the boom
movement slows relative to the target.
But it can also be argued rapid lateral
acceleration and deceleration of the boom
can cause forces in it which will eventually
lead to fatigue, cracking and damage.
Force being a product of mass and
acceleration, the best option to overcome
these forces is to minimise the mass of the
boom tips where acceleration is highest.
The other option for reducing the force is
to permit a small amount of yaw to lower
the acceleration of the boom tip.
A small increase in velocity due to tip
yaw is unlikely to greatly detract much
further from the already uneven spray
uniformity, as the tip is already travelling at
a different speed relative to the target speed
when turning.
Acknowledgments:
Croplands Toowoomba
McIntosh and Son
AFGRI, WA and Cervus in Victoria
John Reichstein and Jamie Tait
Hardi Australia

Tyre kickers: Where possible, dealers or manufacturer representatives ran through the operation of all systems with Kondinin Group researchers.
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T

he release of the Rubicon 9000
by Hardi in 2016 raised the bar in
terms of physical size, capacity
and ﬁeld efﬁciency for selfpropelled sprayers.
Equipped with 9000L tank, 48.5m Paragon
boom and massive 480/70R54 tyres, the
Rubicon is an imposing machine up close,
and a true heavyweight in the paddock at
26,580kg fully loaded. Due to some initial
changes in machine speciﬁcation and tyre
equipment, Kondinin Group was not able to
test the ﬁnalised conﬁguration until now.
Comparisons with the Miller Nitro
and Hagie are inevitable, given the front
mounted boom conﬁguration. But given the
capacity of the Rubicon, it is more likely

www.farmingahead.com.au

to interest buyers who are also considering
the Agrifac Condor Endurance or Goldacres
G8, the only machines that come close with
an 8000L tank.

ENGINE
Mounted in a pod at the rear, the Cummins
Tier 3A pumps out 276kW (370hp). The
8.9L diesel is ﬁtted with a variable geometry
turbocharger (VGT) which uses vanes to alter
the ﬂow path of exhaust gases, maximising
boost when required depending on the
engine revs. The 1000L diesel tank should
keep the Rubicon running all day. Hardi
customers have reported fuel consumption of
0.43L/ha – 0.75L/ha for summer spraying at
25 km/h ground speed.

© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761

 High field efficiency with 48.5m
boom/9000L tank
 Comfortable low noise cab
 Does not drive like a heavyweight
 Stable Paragon boom
 Excellent LED lighting package

WHAT COULD BE BETTER






External storage locker in engine bay
Needs more storage in cab
Single tyre choice
Walkway is tight to move along
Cruise control could be easier to adjust

MANUFACTURER COMMENT
HARDI Australia is incredibly proud that
RUBICON’s design was inspired by the
specific requirements of Australian
broadacre farming. Each machine is
locally assembled and customised to a
particular specification for its customer.
HARDI’s ability to locally manufacture and
customise on site in Adelaide, ensures that
farmers get exactly the machine they need.
Buying a HARDI sprayer directly supports
over 110 manufacturing jobs at HARDI’s
Adelaide plant and many more within its
130 Australian suppliers.
RUBICON 9000 owners report typical
coverage rates of 121.25ha/h with a 48.5m
PARAGON AL boom, spraying 65L/ha at
25km/h. That means more than an hour
between refills, on fuel consumption of just
0.43L/ha (53L/h).
Local manufacture also allows HARDI to
be more responsive to customer feedback
– the addition of right-side rails on new
RUBICONs being a good example.
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Hardi Rubicon 9000

WHAT WE LIKED
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cast lights are also optional and run the
length of the boom for a better view of
nozzles when spraying at night.
The boom centre is open, with a large
rectangular frame providing vision for the
driver when the boom is in the raised and
stowed position. The boom pivot point is at
the top of the frame, and springs and rams
with independent stiffness control limit
movement side-to-side.

IN THE CAB

A massive door at the rear of the pod
hinges open for cleaning and servicing of
the coolers. The engine is accessed by the
removal of large panels either side of the
pod, and engine oil can be checked through
a small door in one of the panels. A panel
underneath drops down to reveal the engine
sump and 200L hydraulic oil tank. In
general, service access is OK, but certainly
not as easy as some of the other frontmounted engine sprayers we have seen.

TRANSMISSION AND AXLES
A single Danfoss 250cc variable
displacement hydraulic piston pump
supplies Danfoss variable displacement
bent-axis wheel motors linked to Bonﬁglioli
reduction hub drives. Danfoss electronic
drive control is linked to the Cummins
CAN (controller area network) to optimise
engine power and wheel motor torque.
The operator can select from four different
drive behaviour modes depending on ﬁeld
conditions.
Suspension is via leading-arms on the
front wheel legs and trailing arms at the
rear, cushioned on triple air bags and Koni
heavy duty shock absorbers.
Track width is adjustable from 3m to
4m, and adjustable pucks allow play to be
taken up in the axle as it wears over time.
The 480/70R54 tyres are the only choice
available.
The high-tensile ladder-style RHS chassis
is massive in construction, and under-frame
clearance is generous at 1.85m. With the
boom open and tanks half full, measured
weight distribution was ideal at 51:49 front
to rear. Steering is front wheels only, and no
four-wheel steering option is available. An
Alemlube auto-greasing system is perfectly
mounted in front of the windscreen where
grease level can be closely monitored and
supplies all 84 grease nipples. This means
the grease gun can be left in the shed,
which is just as well as there is not one
external locker or toolbox to be found on
the machine, save for a storage locker in the
engine bay.
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BOOM
The 48.5m Paragon aluminium boom is a
truly massive structure and is mounted to a
wider version of Hardi’s ParaLift system in
the centre, giving boom height from 0.5 to
2.7m. The weight reduction from the use of
aluminium is roughly 50 per cent over an
equivalent steel boom.
The boom is also available in 36.5m
width, but we imagine the majority of sales
will be for the 48.5m variant to maximise
the ﬁeld efﬁciency of the Rubicon. Word
on the street is a 54m boom will soon be
available.
The boom itself is a bi-fold unit; not a
bad effort for such a wide truss, and the
size of the sprayer easily accommodates the
length of the folded boom with only a small
amount of overhang to the rear.
Boom suspension was excellent for the
48.5m unit, with very little tip deﬂection
when driven over the obstacle course.
Stability was a little more affected during
the sharp turns of the tree test, but all in all a
great result from an all-new machine.
Norac height control is optional, featuring
ﬁve sensors across the boom, and we would
expect most buyers to tick the box. Blue

© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761

Sitting up high at the front of the machine,
the operator’s view from the cab is as
good as could be expected. Forward vision
when spraying is unimpeded by the boom
centre frame, and the view to the boom tips
requires very little neck-bending – more of
a sideways glance. Cab glass is tinted, and
pull-down sun screens are ﬁtted on the front
and sides.
The cab is roomy and comfortable, and
incredibly quiet at 71bB (recorded at 1850
engine rpm) thanks to the distance between
the operator and the engine. The cat 4 spray
cab is automatically pressurised to keep air
ingress through the cabin ﬁlters only.
Probably one of the more remarkable
aspects of the Rubicon is the driving
experience is one of that of a smaller
SP sprayer. The handling, comfort and
stability give the impression the machine
is smaller than it is – far nimbler than you
may expect. Operator comfort is enhanced
by the machine suspension, rubber-block
cab suspension, and seat suspension; all of
which work together to create a surprisingly
comfortable ride. While the Rubicon steers
tight enough, the only let-down is the
steering wheel does seem to take several
turns to bring the machine around.
The joystick is well located in relation
to the armrest, with the standard ﬁtment
Topcon X35 screen positioned to the side.
The reversing and underbody cameras and

www.farmingahead.com.au
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TANK AND PLUMBING
The 9000L stainless steel tank is made in
South Australia and is internally bafﬂed
to improve strength and prevent sloshing
which may affect vehicle stability and
braking. The sump runs the length of the
tank and extends down deep between the
chassis rails, so should drain well. Three
rotary rinse nozzles are ﬁtted inside the
tank, and a sight tube shows the product
level at a glance.
Twin ladders either side of the engine
pod provide access to the catwalk on the
left and the upper tank access ladder on the
right. The catwalk to the cab is pretty tight
and some may ﬁnd themselves walking
sideways. While the catwalk is adequately
protected with a railing, there should
probably be something on the right for those
climbing to the top of the tank. Hardi has
conﬁrmed the inclusion of a rail on future
Rubicons.

The boom runs a full circulation system
with electric-actuated nozzles forming
14 sections as standard, or individual
control with the optional H-select turn
compensation system. A hydraulicallydriven Ace 680L/m centrifugal pump with
run-dry protection handles spraying duties,
and an Arag 420L/m pump is used for clean
water ﬁll through a 2" system. The unit
can be ﬁlled with a 3" connection from an
external pump.
The ﬁll station is accessed by lifting
a large cover on the right of the sprayer,
revealing a 60L stainless steel induction
hopper, ﬁll pump, connection points,

valves and digital control panel. A preset
amount can be drawn into the tank simply
by dialling it up on the panel (which
is replicated in the cab) and is used to
sequence the rotary control valves for
suction, pressure and clean water supply,
and adjust engine rpm. The rinse tank holds
630L and is mounted on the right of the
machine, and a warm water handwash is
provided at the rear.
Price: starts at $775,000 inc GST, as tested
$829,257 incl GST
More details: www.hardi.com.au and
www.selfpropelledsprayers.com.au

Spray more, burn less

Mechanical
drive

11.8

L/HR

*

*Average fuel usage over 40 hours.

TriTech - 3 way
suspended boom

1

No

*42m TriTech boom

Lowest cabin
noise in its Class

68.5

*G8 Super Cruiser

DB

1300 301 853

goldacres.com.au/g6

www.farmingahead.com.au
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screen come standard with the Rubicon, but
feel a little ‘tacked-on’, as does the small
Danfoss screen which is used to monitor
and control the engine and transmission.
It is a little inconvenient for adjustment to
cruise control presets, for example.

RT • KO

RO

RC H R E

PO

RESEARCH REPORT SELF-PROPELLED SPRAYERS

EA

• R E SE

UP

T • KOND
OR

CH R E P
AR

RESEARCH REPORT SELF-PROPELLED SPRAYERS

N GRO
INI

John Deere Four Series

J

ohn Deere has made quite a few
changes to its self-propelled sprayer
range, introduced for its 2018 model
series.
Now known as the Four Series, new
workings on the sprayers include optional
carbon ﬁbre booms, cabin and controls,
nozzle and spray delivery systems and
larger capacities.
The Four Series peaks with the 6000L
capacity R4060 and while the research team
inspected and tested a Deere with R4045
decals near Albany in Western Australia, the
tank was 6000 litres in capacity. The sprayer
is basically the same as the R4045 which in
its standard set up has a 4500L main tank
capacity. Other sprayers in the range are the
R4038 (3800L) and the R4030 (3000L).
The carbon ﬁbre boom has generated
plenty of interest and is the result of
John Deere acquiring King Agro (which
manufactures the carbon ﬁbre booms in
Argentina). John Deere had previously
penned an agreement with King Agro in
2015 to produce carbon ﬁbre booms for its
self-propelled sprayer range.
Another recent development in sprayers
and the John Deere camp was the
announcement that Hagie self-propelled
sprayers will now be available throughout
the John Deere dealer network in Australia.
Kondinin Group will aim to test a Hagie
in its next round of self-propelled sprayer
testing. The Hagie range peaks with the
STS16 which also has a 6000L main tank
capacity.

ENGINE
The sprayer tested is powered by a nine
litre, six-cylinder PowerTech engine

14
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generating 258kW (346hp). This is the same
engine as used in the R4045 which has a
ﬁxed geometry turbocharger and four valves
per cylinder. Having the engine mounted
right at the front of the sprayer, access for
general maintenance is good with the rearhinged bonnet lifted.
Cooling elements are easily accessed,
being right at the front of the sprayer in a
stack and the primary engine air ﬁlter is
located at the rear of the cabin, on the lower
right-hand side (looking forward).
A steel ladder can be used to access
the air ﬁlter and the ladder is also for fuel
ﬁlling. Fuel tank (plastic) capacity is 586L.
An isolator switch for the electrics is located
at the top of the cab access ladder.

WHAT WE LIKED
 Lightweight and corrosion resistant
boom
 Ease of engine access and general
maintenance
 Comfortable cab
 Neat boom and plumbing
 Auto boom fold

WHAT COULD BE BETTER
 Small induction hopper
 Tips don’t move vertically when
breaking away
 Underframe crop clearance
 Some exposed wiring

MANUFACTURER COMMENT
The manufacturer has viewed this report and
comments have been incorporated.

TRANSMISSION AND AXLES
Controlled from the new armrest functions
in the cab, the hydrostatic, all-wheel-drive
system has a top road speed of 56km/h and
in paddock capability of 40km/h.
The suspension on each wheel has two
struts and an air-assisted spring to help
isolate the cab from rough conditions. There
is 203mm of travel in the suspension.
Wheel track width can be adjusted on the
go from 3048mm (120 inches) to 4064mm
(160 inches).
Underneath the chassis is quite clean
although clearance is 1380mm under the
axles and just 1200mm under the lowest
point which was the ﬁlling point for the
main tank.
Weight distribution when half full was
quite respectable for a rear-boom machine,
recording 48:52 front to rear.
Researchers also noted very little
clearance between the tyres and mudguards
© Kondinin Group – Reproduction in whole or part is
not permitted without permission. Freecall 1800 677 761
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BOOM
The carbon ﬁbre booms are available
in 36m and 40m widths and will add
about $20,000 to the price of the sprayer
compared to a conventional steel boom.
Steel boom options are 27m, 30m and 36m.
John Deere claims the carbon ﬁbre boom
to be about 35 per cent lighter than its steel
counterpart and the design is very clean
and neat. The carbon ﬁbre is about 10mm
thick and formed in a hollow section and
does offer some beneﬁts in being corrosion
resistant and easier to clean and maintain.
The sprayer tested was ﬁtted with John
Deere’s new ExactApply nozzles which
allow pulse width modulation of 15 or 30
hertz and greater ﬂexibility when it comes
to application rates and spraying in oddshaped paddocks due to each nozzle body
acting like a boom section.
The boom performance was interesting

as it behaved much like a cable-suspended
boom, with most of the movement conﬁned
to the tips which tended to ﬂick up when
the sprayer was driven over an obstacle.
The rest of the boom rode with stability and
performed quite well during sharp turns.
Nozzle bodies are well protected, sitting
behind the boom and each body has its
own LED light which will ﬂash if there is

an issue with the nozzle body and can help
show the spray pattern at night.
The only maintenance required is a
seasonal tension adjust of the suspension
cables via a turnbuckle arrangement.
The centre lift section of the boom
(Swing link) has not changed and greasing
is made easier by extension lines to grease
banks and nipples.
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H-SELECT

E

xclusive H-SELECT rate control
technology gives HARDI RUBICON
unequalled precision.
H-SELECT automatically manages up to
four nozzles per spray body to maintain
a droplet-perfect dosage through every
turn and speed change, and allows you
to adjust your droplet size on the go.
Talk to your HARDI Dealer today.

Scan the QR code to see H-SELECT in action

HARDI Australia
www.selfpropelledsprayers.com.au

www.farmingahead.com.au

p 1300 042 734
e info@HARDI.com.au
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(the sprayer tested was ﬁtted with 420/95
R50 tyres. There is a range of agricultural,
row crop and ﬂotation tyres available.
Researchers also felt some of the wiring
around the rear of the main chassis rails
could be better as there were wires exposed
(no shrouding).
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Options include swivelling seat (15
degrees), LED cab lighting, ventilated and
heated seat and an instructor seat.

TANK AND PLUMBING

While Kondinin Group is not aware of
any booms requiring repairs, the approach
is to put a new section (which looks like a
collar) around the repair area. Repair kits
can be purchased and the collars ﬁt over the
top of the boom and ﬁxed using epoxy and
rivets. It’s a process that should take a few
hours once all the componentry has been
removed from the boom.
Researchers noted there is no vertical
breakaway on the end boom sections but
there is some up and down travel in the
mid sections. Each side of the boom has
three sections and the auto folding sequence
was smooth. Slow motion footage of the
sprayer running over the test bumps showed
the boom is prone to quite a lot of vertical
ﬂex which could be due to the nature of
carbon ﬁbre.

IN THE CAB
John Deere has brought some uniformity
to its broadacre range with the introduction
of the Command View III cab to the selfpropelled sprayers. The cab is the same
that has been used in the seven, eight and
nine series tractors for about two years now
and entry via the rear-hinged door is a little
awkward due to the narrow walkway, but
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not as bad as some. Vision forward from the
cab is reasonable given the bonnet protrudes
a long way, and the view to the boom tips to
the side is pretty good.
The cab for the sprayers has the
Command Arm (with generation four, 4600
display) which includes a redesigned multifunction lever.
There are six primary buttons on the
multi-function lever control which can be
reconﬁgured with up to 15 functions.
Operators can now run headland
management from the lever which was a
bug bear in the previous models (requiring
multiple buttons). Pushing one button now
can activate auto trac, section control and
run to a pre-determined speed.
The new Command Arm also has a
touchscreen with control buttons or hot keys
at the base.
Sprayers can be connected with John
Deere Connect Mobile to allow for viewing
of mapping and job information, spray rates
and the like for documentation.
This also allows on-the-go monitoring of
rates and droplet size for example. A handy
touch is the addition of being able to hold
an iPad and phone and there’s also a USB
charging point.

© Kondinin Group – Reproduction in whole or part is
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Larger tanks ﬁtted to the R Four series
sprayers in Australia are made of stainless
steel with a centre section extension.
The main 6000 litre tank and ﬂush
tank (600 litres) on the sprayer inspected
were both made of stainless steel by an
engineering business in Perth.
Main tank ﬁlling is through 50mm or
75mm plumbing (camlock ﬁttings) and
the primary pump is a hydraulic drive,
centrifugal design with a standard ﬂow rate
of 567 litres a minute. There is a high ﬂow
option of 832L/min.
An induction hopper of 36 litres looks on
the small side but lowers to a comfortable
position for chemical induction and drum
rinsing.
The ﬁlling station and controls are
compact, easy to reach and follow with a
few levers and a small touchpad panel. The
control panel, known as Solution Command
allows control of ﬁlling, induction, turning
lights on and off, rinsing and turning
nozzles on and off.
There is also a good-sized storage locker
and fresh water supply for hand washing
and jump start terminals are located near the
ﬁlling control station.
A handy touch is the addition of remote
control for the nozzle operation where the
operator can start the sprayer and pump
form in the cab and then remotely activate
nozzle bodies for daily maintenance while
they are near the boom.
Price as tested: $708,000 incl GST
(with carbon ﬁbre boom and ExactApply)
More details: www.deere.com.au
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he 7310 Nitro is not a replacement
for any of the 6000 series models,
but rather supersedes the 5240
model. Visually, the 7310 Nitro
looks smaller than its 5240 predecessor
thanks to a reconﬁgured wheel and chassis
arrangement. By lowering the suspension
pivot points, the hydraulic suspension
acts quicker than previously which helps
improve the ride. Tank size stays the same
at 4500L.

ENGINE
The 7310 is powered by a 6.7L tier II FPT
Iveco engine delivering 209kW (285hp) or
228kW (310hp) power-bulge, fed from a
567L fuel tank.
Engine orientation has turned 90-degrees
and the fan has been redesigned to improve
air ﬂow over the stacked cooling package.
The fan has an auto-reverser to keep the
cooling package clean.
As opposed to previous models where the
cooling package was stacked at the rear of
the engine, this has been moved forward so
cool air is drawn through the radiators and
then blown over the engine.
Fuse panels are located near the engine
bay and behind the cab. Fuses are monitored
and the operator is notiﬁed if a fuse blows.
Three batteries are standard, two used for
starting, the third dedicated to electronics.
Underneath, the bomber-doors carry
on from previous series Nitro machines
providing access to engine components for
servicing and pump plumbing and control.

same as previously tested however now
features a gusseted breakaway tip section.
Uprights have also been added to the
primary section of the boom as implemented
in the 6000 series. Where previously the
boom choice dictated the centre section
style, the centre section is now the same
for either a truss (with or without spray-air
system) or a mono boom.
As with other Nitro sprayers, the centre
frame of the boom is direct mounted to the
lift arms with no pivot point in the centre
of the boom with both the hydraulic lift and
tilt cylinders having hydraulic accumulators
to remove shocks. The boom is held level
by automatic continual adjustment of the
machine suspension, leaving the centre
section of the boom open. This in turn
provides a less restricted forward view
for the operator, especially with the boom
raised and folded for transport.
The boom proved to be very stable on the
straight runs over the test obstacles, with
maximum tip deﬂections not exceeding
200mm from the horizontal. But it was a
little unstable when turning tight into the
tree test.
A three-sensor Raven boom height
controller is standard with ﬁve-sensor unit
available as an option. The 7310 weight
splits were a respectable 60:40 front to rear
when empty and 55:45 when half full.

WHAT WE LIKED
 Revised suspension means more
comfortable ride and stable boom
 Very quiet in the cab
 Improved simplicity of operation
including step-by-step pump control
panel instruction
 Engine and pump access from ground
level
 Forward visibility has been improved

WHAT COULD BE BETTER
 Cab access is tight as door impeded by
handrail
 Boom stability when cornering
 Small tank size

MANUFACTURER COMMENT
A completely new class 3 sprayer
from Miller, the 7310 has been under
development for more than four years and
is a direct replacement for the smaller 5240.
With a 4500L tank the 7310 is designed
for the smaller row crop market and the
floatation conscious grower. The suspension
system is a refinement of the industry
leading patented Miller Hydralink system.

BOOM
The 7310 is available with either a monoboom up to 36m, truss boom up to 41.15m
(135ft) without spray-air, and 36m with
spray-air ﬁtted. The boom centre section has
changed signiﬁcantly to improve vision with
a more open style of suspension arms.
The standard truss boom remains the
www.farmingahead.com.au
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TRANSMISSION AND AXLES
The 7310 has 500mm of suspension travel,
still a standard feature from previous
models but pivot points have been lowered
to improve stability and ride.
This was quite apparent from the driver’s
seat, and the improved machine suspension
was also reﬂected in the excellent boom
stability results.
The hydrostatic drive system uses a 165cc
variable displacement H1 Sauer Danfoss
pump. Variable displacement Sauer Danfoss
wheel motors are coupled to heavy duty
Fairﬁeld planetary hubs to drive the 7310 up
to 56km/h depending on tyre selection.
Hydraulic rams are now controlled with
a combination of pressure sensors and
position sensors tucked inside the rams.
Operating at 50Hz, adjustments are made
to these rams depending on the steering
position and operating speed. Active ram
adjustments aim to maintain a level chassis
so will in effect “lean” into corners.
A drop down three-inch quick-ﬁll
with a sealed LCD control screen walks
the operator through ﬁlling with preprogrammed operations buttons, for
example, “ﬁll tank with external pump”
has its own tap pre-settings and walks the
operator through the process of ﬁlling the
tank using and external pump.
Tread width ranges from 3.05m to 4.06m

18
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depending on tyre selection. 380, 480, 520
and 650 tyres are supplied with extended
polyethylene fenders. As opposed to welded
components, the 7000 series has moved
to cast and machined construction on
signiﬁcant wheel and steering components.

TANK AND PLUMBING
The main tank is a fully-sealed stainless unit
with a sight-tube with a capacity of either
3800 or 4540 litres. Flush tank capacity is
567L and a 17L hand wash tank.
Tank size by comparison to other selfpropelled booms tested in the 2018 report
is relatively small. Miller counter this
with the claim that the spray-air system
can see reduced water rates, but that is
only available on the 36m truss boom. By
comparison the Miller Nitro 6000 series
offer a tank capacity of 4500L to 6100L.
The heart of the spray system is a 9306C
HM5C Hypro pump with silicon carbide seal
with a capacity of 793L/min. Spray ﬁlters are
easy to access from under the machine for
cleaning. The boom has a 10-section boom
control as standard and the boom is plumbed
with TeeJet 3-way nozzle bodies.

IN THE CAB
An all-new cabin to the Miller Nitro
sprayers from the CNH stable sees
improved visibility with smaller A-pillars.

© Kondinin Group – Reproduction in whole or part is
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Cabin air-suspension is no longer
required thanks to improvements in the
overall machine suspension.
Inside, the cab now has two control
screens to display product application
and machine operation parameters
simultaneously. A separate Universal
Terminal of the operator’s preference is
used for spray application control, coverage
mapping and steering. The machine tested
had a Raven Viper 4+ UT and we liked the
Raven app that can be downloaded to the
operator’s phone for controlling the system,
which is pretty convenient from ground level.
Noise levels recorded in the cab (69dB at
the operator’s ear) were some of the lowest
researchers have seen in an SP sprayer
cabin, no doubt helped by the placement of
the rear-mounted engine and variable speed
cooling and cabin pressurisation fans.
The reversing camera is displayed
automatically once the machine starts to
move backwards or can be switched on
manually if roading the machine.
Four roof-positioned air-conditioning
outlets provided ample cooling although
it was not a particularly warm day during
Kondinin Group testing. Other standard
cabin features include a small refrigerator
under the instruction seat and Bluetooth
connectivity.
Machine speed adjustment is all via a
toggle switch on the joystick which gives
the operator multiple-speed cruise control.
This is useful in operation for example,
utilising pre-set turning and operating
speeds.
Full LED lighting combination of both
spot and ﬂood with both cabin and boommounted lights. Lights from the back of
the machine also point forward toward the
boom for spray pattern illumination.
Price as tested: $561,000 incl GST
(with 36m truss boom)
More details:
www.mcintoshdistribution.com.au
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he arrival of the 1300 C series
Rogator has seen some pretty
signiﬁcant upgrades over
the B series. With a blacktopped bonnet, the C series is instantly
recognisable, but the majority of changes
are not visible to the eye, such as a new
drive system, full recirculation boom,
product recovery system and 36 section
boom control.
Kondinin Group tested a brand new
1300C ﬁtted with 36m boom, although there
is a 48m Pommier aluminium boom option
in the works which wasn’t available at the
time of testing. The performance of the 36m
unit was impressive to say the least.

ENGINE
Up front sits a 253kW (339hp) 8.4L sixcylinder Sisu diesel engine carried over
from the B series, which proved to be a
remarkably quiet powerplant once the
viscous radiator fan cuts out. Engine noise
is also kept under control thanks to the
twin-turbocharger induction system, with
separate low- and high-pressure units to
help meet emission targets.
The front-mounted engine offers excellent
service access, with most ﬁlters able to
be accessed without opening the massive
bonnet. Any dust that beats the chaff screen
around the front sealed bonnet section
can be cleaned out of the cooling stack by
hinging the coolers Conveniently, the 567L
fuel tank can be ﬁlled from both sides of
the machine thanks to duel fuel ﬁllers. No
adblue system is ﬁtted.

together. It is much like operating a tractor
with a continuously variable transmission,
as the engine increases or decreases speed
depending on power requirements.
Taking off in the Rogator, the engine
throttles back once it is up to speed but will
automatically increase in rpm to maintain
travel speed if a boggy section or hill is
encountered. Instead of moving the joystick
forward proportionally for increased speed,
it is simply bumped forward repeatedly to
increase speed. Two cruise control presets
allow convenient tailoring of working
speed.
The days of running a hydro-drive
machine at near full-revs seem to be long
gone, as is the thirst for fuel. Anecdotal
reports put the fuel consumption near 22 to
25L per hour, and if accurate, these ﬁgures
put the 1300 in the ballpark of mechanicaldrive SP fuel consumption. Croplands’
claims its own testing has fuel consumption
in the 15-20L per hour range.
Transmission changes are major, with
the duel hydro pump setup of the B series
replaced by a single unit in the new C
series, supplying oil to the four 110cc wheel
motors. The SmartDrive system monitors
traction, independently controlling each

WHAT WE LIKED
 Full boom circulation and product
recovery system
 Smartdrive and TMS transmission system
 Boom stability
 One-touch boom fold
 Cabin comfort and ease of entry/exit

WHAT COULD BE BETTER
 Small amount of in-cab storage
 A bit cramped for two adults in cab
 Cabin noise a little high

MANUFACTURER COMMENT
We are very happy with the new C Series
and its focus on making life easier for the
operator. Croplands now offers the unique
Logic3 nozzle switching system or the
proven Capstan Pinpoint II PWM system,
both are plumbed at 10 inches to reinforce
Croplands dedication to providing the best
application packages to suit individual
requirements. A new campaign to further
reduce cabin noise is also on its way.

TRANSMISSION AND AXLES
One of the most noticeable changes when
driving the C series is the inﬂuence of the
tractor management system (TMS) and
AWD smartdrive transmission working
www.farmingahead.com.au
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wheel, and redirecting oil away from any
wheel which may be experiencing high
levels of slip to those with traction.
The system also makes sure wheel speed
is correctly compensated during turns,
increasing the speed of outside wheels to
reduce skidding and improve turning radius
at speed. This was evident during testing
with little skidding or soil disturbance on
tight turns on the test track. If the fourwheel steering option is ﬁtted, SmartDrive
controls the speed of the wheels front-torear, ensuring the rear wheels follow in the
wheeltracks left by the front axle.
Suspension is taken car of by air bags
and shock absorbers, with ABS hydrostatic
braking used to slow the sprayer without
wheel lockup. Discs on the front axle are
ﬁtted for service braking. Hydraulic return
ﬁlters hang underneath the chassis for easy
servicing. Top speed on the road is 58km/h.

BOOM
The 36m high-tensile truss boom performed
very well over the test course obstacles,
with little recordable deﬂection. Things
did get a little bit out of shape on the sharp
turns of the tree test, but the boom tip didn’t
strike the ground.
As mentioned previously, a 48m Pommier
aluminium boom is available as an option,
reducing boom weight by roughly 50%
compared to a similar steel unit. Kondinin
Group were disappointed this wasn’t
available at the time of testing, as it would
provide an interesting comparison with
other 48m Pommier-equipped machines
previously tested. When this becomes
available we will endeavour to run it over
the test course. Norac ActiveRoll is the
height control system of choice, and it
comes ﬁtted as standard with the Pommier
boom.

front of the cab and also behind the cab. The
cab is pressurised by a secondary blower fan
which ramps up or down as needed.
Continual reﬁnement over successive
Rogator generations have led to most
features and controls being positioned
exactly where you need them. Of note
was the Accuterminal, which could be
repositioned to suit the operator. Front
pillars are left uncluttered, providing good
forward visibility. The view to the tips of the
boom at the rear is similarly unobstructed. A
standard ﬁtment reversing camera aids when
backing up of checking for trafﬁc behind
when on the road.
A new headland management system has
been added which allows sequencing of up
to 22 functions such as boom lift and master
spray control at the end of a run. Up to four
recordings of 22 functions can be stored in
the system. Cab noise was a little intrusive,
recording 78dB at the operator’s ear at
25km/h.
Cab access along the walkway is on the
generous side compared to some other
sprayers, but the lack of cabin storage space
is a bit of an oversight. A full suite of LED
lighting should keep things illuminated for
night time spraying.

TANK AND PLUMBING
The liquid system has undergone signiﬁcant

changes with the release of the C series.
The new FlowLogic recirculation system
continuously circulates product across the
full boom and through ﬁlters, and allows
spraying to start with lines pre-charged.
Nozzle body valves simply open when
spraying commences. The two main ﬁlters
are easy to access from ground level next
to the ﬁll station. The amount of agitation
required can be preset, and will then adjust
automatically as the tank empties.
The product recovery system is of note,
utilising compressed air to push product
residue through the lines back to the tank
prior to rinse out. The system is also useful
if any solids have settled out in the lines
while the system has sat idle, in which
case it can be returned to the tank for reagitation. A high-volume direct chemical
injection system is available as an option,
featuring two tanks and twin pumps.
For a sprayer with a raft of new liquid
handling facilities, the plumbing system still
appears logically laid out, with a smattering
of stainless steel manifolds, easily-accessed
valve handles and a clear explanatory decal
on the ﬁll station.
A three-inch ﬁll system is standard
equipment, and a large 60L induction
hopper is ﬁtted by Croplands in preference
to the smaller standard AGCO hopper.
The OptiLoad keypad allows a precise
volume to be loaded thanks to a digital ﬂoat
sensor in the tank and a digital proportional
valve, and it takes only 12 to 13 minutes to
ﬁll the 5000L tank. Main pumping duties
are handled by a 9306 Hypro. The tank
capacity can be increased by the dealer to
6000L by the ‘cut and shut’ method, and
ﬁtment of a new digital ﬂoat sensor, without
affecting warranty. The 492L rinse tank
sits up top, saddling the main tank, and a
retractable air hose is ﬁtted at the rear for
cleaning blocked nozzles.
Price as tested: $649,000 incl GST
More details: www.croplands.com.au

IN THE CAB
Cabin comfort is a highlight, although it is
a little squeezy for two adults. A triple ﬁlter
system ensures both dust and chemicals
are kept on the outside, with the charcoal
vapour ﬁlter mounted in a box on the rear
cab corner, and dust ﬁlters mounted at the
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ipping the scales at just under
10 tonnes dry, the Apache AS1220
is one of the smaller self-propelled
sprayers tested in recent years.
But a quick glance of the speciﬁcation
sheet may yield a few surprises. A 36.6m
Pommier aluminium boom, 4500L main
tank and 56km/h top speed are impressive
features for this low-cost, mechanical drive
unit. While it may be almost insulting to
call the AS1220 an entry-level SP with these
speciﬁcations, it certainly looks good on
paper compared to the cost of your average
tractor and trailing boomspray.
Rolling out of their Mooresville, Indiana
plant in the USA, Apache sprayers have been
imported into Australia since 2010 by John
Reichstein of Apache Sprayers Australia,
based out of Goondiwindi, Queensland.

ENGINE
The large front bonnet tips forward to reveal
a 160 kW (215hp) six cylinder Cummins
Tier III turbo diesel engine. Access to
ﬁlters and ﬁll points is excellent, with most
mounted on the left side of the engine block,
and a large air ﬁlter canister mounted above
the engine.
A hydraulically driven reversing fan
takes care of cooling duties, and the cooling
package is generally easy to get to for
cleaning purposes, although elements do
not hinge out. The fuel tank holds 340 litres
and conveniently there is no need to worry
about adblue.
The dual batteries are mounted up high
above the transmission, immediately
behind the engine and in front of the
cab windscreen, making removal and
replacement a little strenuous. Fortunately,
there are jump start terminals located down
on the ﬁll station.

carries drive to the JCB-sourced differential,
which in turn drives drop-boxes to the
rear wheels. Unlike the familiar Goldacres
Crop Cruiser’s chain drive drop boxes, the
internals of these JCB units are all gear
drive.
A noticeable difference with the Apache
machines is the smaller diameter front
wheels (380/80R38) as opposed to the
larger rears (380/90R46). The front axle
simply pivots in the centre, tractor-style,
but the stub axles are mounted on trailing
arms with suspension provided by hydraulic
accumulated struts.
The rear wheels are not independent
in movement but are ﬁxed to the large
beam axle which is suspended on trailing
arms, hydraulic suspension with anti-sway
control. The suspension is self-adjusting
depending on load, and braking is via
internal wet discs. Track width is set at 3m,
but an adjustable track machine is available.
While the 29:71 weight split is heavy in
the back end, it is also important that a 2WD
machine have enough rear weight to ensure
traction. We have seen Apache sprayers
ﬁtted with dual tyres on the rear axle.

WHAT WE LIKED





Low-cost, simple machine
Fuel-saving mechanical drive
Reasonable capacity with 4700L tank
36.6m Pommier boom

WHAT COULD BE BETTER
 Two-wheel drive not suited to boggy
conditions
 Lacks some of the refinements of
larger SPs
 Small induction hopper

MANUFACTURER COMMENT
The Apache is one of the most economical
and reliable SP sprayers to own, backed
by an industry leading five-year limited
warranty, with an industry leading highest
retained value after five years/2000hrs.
Many options are available to customise
your sprayer, including many tyre options
to suit your conditions.

TRANSMISSION AND AXLES
The automatic powershift transmission is
a ZF product and features a lock-up torque
converter with six speeds. A prop-shaft
www.farmingahead.com.au
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BOOM
For a smaller machine, the 36.6m Pommier
boom is a large unit for the Apache, but
does not look out of place. Indeed the
weight saving aluminium construction is
surely a beneﬁt, keeping the rear-biased
weight to a minimum (about 12.4t over the
rear axle when half full). Steel booms are
available in smaller sizes of 24, 27 and 30m.
Boom performance was on a par with
many of the more expensive machines
tested; a very creditable result considering
the overall low cost of the machine and
small tyres on the front. While there was
some tip deﬂection, overall the boom rode
well. It didn’t corner as well as we may
have liked, with a fair amount of movement
recorded during the tree test.

IN THE CAB
The Apache’s cab lack some of the
reﬁnement of the bigger machines, but it

is not shabbily appointed. While a little
basic, it has most of the features you
would expect, and most of the controls
are placed conveniently. An unfamiliar
operator certainly won’t be overwhelmed
by complexity or a multitude of buttons
and dials.
The digital speedo and tacho display at the
head of the right hand arm rest is rather neat,
with manual section control toggle switches
mounted above. Boom tilt, raise and master
spray buttons are mounted on the joystick.
On the home page that shows the
speedometer and tacho, the operator can
swipe the page to get all the engine/machine
vitals, as well as set throttle limits, auto
lights off and fan reverse intervals. There is
a diagnostics section to test all switches and
system electrics as well as automatically
displaying service intervals.
Driving is straightforward, working
through the transmission gear ranges.

The joystick is simply bumped forward
to increase travel speed or pulled back to
decrease, or the foot pedal can be used
instead. The transmission can be operated
in manual or automatic shift, and two cruise
control speeds can be preset.
Forward vision is pretty good although
the bonnet does sit high, and view to the
sides to the boom tips is unimpeded. A rear
camera is standard ﬁtment.
The ride is rougher than in a larger
machine, not helped by the smaller tyres
(especially on the front axle), but the seat
is comfortable and features a full range of
adjustment. A leather seat with heating is
available as an option.

TANK AND PLUMBING
Simple is the name of the game with the
AS1220, and the plumbing system is
straightforward and easy to operate with little
instruction. The ﬁll station is located under
the platform adjacent to the cab, and features
a couple of basic directional valves and banjo
connection points for ﬁlling and emptying.
A three inch ﬁll kit is available as an option.
The tank drains though a valve protruding
from the ﬁll station, so the operator does
need to be careful not to get their boots
wet when emptying the tank. While the
model tested was not ﬁtted with the optional
induction hopper, it mounts to the left of the
station, but looks very small in size.
The poly tank rated capacity is 1200
US gallons, but in reality will hold 4700L
– quite a generous capacity for a smaller
machine. A small platform and railing
allows the operator to step up behind the
cab to access the tank lid.
Price as tested: $460,000 incl GST
More details:
www.apachesprayersaustralia.com.au
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he Grains Research and
Development Corporation
(GRDC) has produced a practical
guide explaining how to maintain
efﬁcacy when using coarser spray qualities
in line with new restrictions for the use of
the chemical 2,4-D.
The guide has been developed to help
the on-farm implications of the Australian
Pesticides and Veterinary Medicines
Authority (APVMA) decision to suspend
the labels of all products containing the
active ingredient 2,4-D from 4 October,
replacing them with a permit.
The action by the APMVA was taken in
response to widespread damage over several
years to sensitive crops, such as grapes,
horticultural crops, summer pulses and
cotton.
The APMVA permit will stay in place
until the ﬁnalisation of a 2,4-D review
and public consultation on the review is
expected to start later this year.
Under the permit there are changes to
the ‘directions for use’ for 2,4-D including:
changes to application technique, spray
quality, timing and the observance of
mandatory no-spray buffer zones, as well as
increased requirements for detailed record
keeping.
Industry spray specialist Bill Gordon,
who has done extensive work on best
practice application, has helped develop the
guide to 2,4-D use.
Gordon said it was important to
understand the new changes were primarily
targeted at drift mitigation and did not
restrict any other aspects of the current
approved use patterns as detailed in the
new permit (replacing the original product
labels).
However, he said the key changes for
using 2,4-D under the permit include:
• Applicators must now use at least a Very
Coarse (VC) spray quality;
• When using a boom sprayer, boom
heights must be 0.5m (or lower) above
the target canopy;
• Downwind buffers now apply (typically
less than 50m, subject to rate and product
being applied) between application
sites, downwind sensitive crops and
environmentally sensitive aquatic areas.
Gordon said the new permit also included
advisory statements for 2,4-D use in cereals,
www.farmingahead.com.au

fallow and pasture from 1 October to
15 April. These statements advise operators
to use an Extremely Coarse (XC) or Ultra
Coarse (UC) spray quality and to take steps
to mitigate the risk of spray drift such as
adopting increased water rates and slower
application speeds.
“Additional record keeping is also
required under these changes, so operators
now need to update spray records, with
greater detail, within 24 hours of application
and to keep these records for a minimum of
two years,” he said.
“The permit also includes clearer
instructions to help identify temperature
inversions to reduce off-target spray risk.
“I would advise operators to watch
for weather changes and stop spraying
immediately if a surface temperature
inversion develops or conditions become
unsuitable for any other reason.”
Gordon said the changes would mean
many spray operators would have to buy
additional sets of nozzles to meet the new
requirements for VC, XC or UC spray
quality.
“In practical terms, many low-pressure air
induction nozzles, such as the Teejet AIXR
or Hardi Minidrift, are not able to produce
VC, XC or UC droplets at useful pressures
in the nozzle sizes most commonly used,
which range from 02 (yellow), 025 (lilac)
and 03 (blue),” he said.
“Therefore, many spray operators will
need to change to high pressure air induction
nozzles, such as the Hardi Injet, Teejet TTI
or TTI-60, or the Agrotop TD-XL-D.
“Operators are encouraged to contact
their suppliers well before starting spray
activities to secure the supply of their nozzle
requirements.
“These nozzles should be operated at
pressures above 4 bar (ideally 5-6 bar), so
their use may require increasing application
volumes.”
If spray operators are using Pulse Width
Modulation Systems, Gordon said there
were several options to ensure they were
meeting the new permit requirements.
“Very coarse spray qualities can be
achieved on Pulse Width Modulation
systems using Wilger MR-04 or SR-06
nozzles at pressures below 2.4 Bar. Other
nozzle sizes may be appropriate if using the
Wilger DR nozzle types,” he said.
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Know how: Spraying specialist Bill Gordon
showing different nozzle patterns at a recent spray
drift prevention forum held at Dookie in Victoria.
Photo: Mark Saunders.

“To obtain XC or coarser spray qualities,
operators should check with their suppliers
on the availability of newer nozzle models
that are suitable for this purpose.”
Gordon said operators would also need
to consider adjusting application volumes
when using coarser spray qualities.
“When increasing the droplet size, it is
important to consider increasing the total
application volume to maintain coverage
and efﬁcacy,” he said.
“In low stubble environments a minimum
of 70 litres per hectare has be shown to
provide acceptable efﬁcacy when using XC
spray qualities. In heavier stubbles this may
need to be increased to 80L/ha or more.”
Gordon said there were additional state
and territory restrictions which spray
operators and growers must adhere to which
may include restricted areas and times of
use. Operators are advised to check with
their relevant state authority for details.
More information is available
from the new GRDC Fact Sheet
‘Maintaining efﬁcacy with larger drops’
at https://bit.ly/2IT3lND.
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New guide to help with 2,4-D
application and drift reduction
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Browse through our variety of
practical manuals, the popular
Workshop Series, educational
resources about farming and
agriculture and much more on
the Kondinin Group Bookstore!

www.kondininbookstore.com.au
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