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/\WARNING

Before using the machine always ensure all scheduled maintenance tasks have been carried out in,
accordance with this handbook and that any inspections required have been carried out. A defective
machine can injure you or others. Do not operate a machine, which is defective or has missing parts,

/\CAUTION

Keep the machine controls clean and dry. Your hands and feet could slide off slippery controls. If that
happens you will lose control of the machine.

/N\WARNING

The ATLAS is a high clearance machine so extreme caution should be exercised when cornering and
when working on side slopes, especially with narrow track width settings. Never operate the machine

beyond its intended design limits as damage may occur to the machine, it can also be highly dangerous.

Do not try to upgrade the performance of the machine with unapproved modifications.

/\WARNING

Working can cause accidents in poor visibility. Keep windows clear, and use your lights to improve
visibility. Do not operate the machine if you cannot see properly.

/\WARNING

Always ensure that your speed is low enough to allow a safe stopping distance in the event of an
emergency (allowing for maximum load).
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Safety Notes

Maintenance Safety

/\WARNING

Always ensure engine is stopped before attempting to undertake any work on the
machine. Before carrying out any work on the exterior of the machine ensure it is
cleaned of chemical residue. Also inform others you are working on the machine to
ensure it is not started or moved whilst work is being carried out. Remove the ignition
key and leave a notice in the cab and around the machine to inform others. Follow any
safety guidelines laid down in this handbook specific to the operation you carry out as
yours and others safety depend on it.

Remember - Never assume always check and if in doubt ask!

/\WARNING

Hose the machine down regularly to remove chemical residue especially liquid
fertilizer, which will attack any exposed steelwork and may cause a fire hazard.

/\WARNING

Breathing exhaust gases can harm and possibly kill you. Do not operate the machine
in confined areas without ensuring that there is adequate ventilation.

/\WARNING

A machine can roll off jacks and crush you unless the wheels have been chocked.
Always chock the wheels at the opposite end to that which is being lifted. Do not
work underneath a machine supported only by jacks. Always support the machine on
axle stands prior to commencement of work.

/\WARNING

Understand the electrical circuit before connecting or disconnecting an electrical
component. A wrong connection can cause injury and damage the machine.

/\WARNING

Ensure any chemical residue is disposed of in accordance with the guidelines
provided by the chemical manufacturer..

/\WARNING

Fine jets of hydraulic fluid at high pressure can penetrate the skin. Do not use your
fingers to check for hydraulic leaks. Do not put your face close to suspected leaks. If
hydraulic fluid penetrates your skin seek medical attention immediately. Damaged
hydraulic hoses can cause fatal accidents. Inspect the hoses regularly and replace any
which are damaged in any way.
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[\CAUTION
/N\WARNING

HAZARDS
The hazards in crop spraying fall into four broad groups. To the operator, the
crop, the machine and the environment. These can and do overlap.

Hazards to the Operator

These can arise from careless filling, poor product mixing leading to system
blockages and the need to clear these blockages. The disposal of the resultant
material, Adjustment to the mechanics of the machine when both in the field and
stationary. Spending time in the cab with contaminated overalls and boots. Not
determining and wearing the correct P.P.E. for the products in use.

Hazards to the Crop

These can arise from both under and overdose of the material in use.
Underdose often means the use of the same or another product again. Overdose
sometimes can kil the crop being sprayed; sometimes the next crop in the field is
impaired by inaccurate work on headlands and narrow sections. With some products
narrow sections would be best not sprayed. This would remove the problem of
residue effecting the following crop from the unlawful overdose of the current crop.
Headland accuracy in this respect can be improved by spraying the headland with |
1/2 bouts or 2 1/2 bouts of the boom, leaving a wheel mark indicating the applied
edge and shut off mark.

There is a drift hazard to the next crop if it is sensitive to product being used.
There is hazard to the crop from not determining the optimum spray quality for the
product in use and selecting a water volume and forward speed that are most likely to
optimise the product used and it’s investment. These can be seen in both crop
contamination and resultant yield.

Hazards to the Machine

Hazards to the machine come about frequently from inattention when in work
resuiting in impact with objects, moving and stationary. The constant use of settings,
which are at the top end of the range for the components on the machine, will bring

about component failure more quickly than those that do not reach these limits.
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Machine breakdowns can often come from high road speeds on poor roads and long

distances.

/\CAUTION

Hazards to the Environment

Hazards to the environment from the spraying operation are well
documented in numerous publications from The BAAA, HSE, NFU, EA.
and others. The next crop, hedge bottoms, gardens, watercourses etc. are
some of the sensitive areas. It must be remembered by all operators and
managers that the Airtec system allows for immediate and instant control over
driftability by the rapid change from an operational spray quality of fine or
medium, to that of coarse and the reduction in drift that this brings. Selecting
the suitable spray quality for the job and the conditions will reduce the
likelihood of drift.

Always keep a detailed notebook of settings and mixtures, both good and bad.

The bad ones are the most important to record.
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INTRODUCTION TO THE AIRTEC SYSTEM
The Cleanacres Airtec sprayer has been designed to allow low volume
application when applying chemicals, while at the same time dramatically reducing
spray drift and blockages.

With the knowledge and advice of your agronomist, we are confident that great
benefits wili come from the correct operation of this sprayer.
GENERAL LAYOUT

Liquid is drawn from the tank, through a suction filter, to the diaphragm pump.

On the pressure side of the pump the liquid is pumped through a flushing pressure
filter and into the liquid distribution manifoid, on which are mounted the individual boom
section ball valves.

When the spray line controls are in the ‘on’ position, the liquid is passed through
the open ball valves to the spray lines, on which are mounted the Airtec nozzle
assemblies. The spray lines are fitted with a constant re-circulating system (C.R.S.).
This is a return to tank pipe fitted on the outer end of the spray lines that allows
agitation to take place within the spray lines, as well as in the tank. The C.R.S.
ensures that when low volumes are being used, powders do not settle out in the spray
line, thus becoming a potential blockage problem. All liguid from the C.R.S. is returned
to the sprayer tank to provide additional agitation. When the spray line controls are in
the ‘off position the liquid passes through the opposite side of the ball valves, via
throttle valves and back into the tank to provide further agitation. The throttle valves
ensure that when individual sections are turned off the liquid pressure in the remaining
sections stays constant.

The air system on the sprayer uses a high volume, rotary compressor to supply
airflow to the boom sections. Air is fed from the compressor into the air distribution
manifold. From here the air passes through electric solenoid valves to the individual
boom sections. Air is fed to the Airtec nozzle through a separate set of pipelines, the
air and the liquid is then mixed in- th.e nozzle {o provide the air included droplet
formation. Liquid pressure is controlied by the use of a motorised electric valve.
Application rates can be altered by changing the tractor's forward speed and/or using
the in-cab controls to vary air and liquid pressure. Spray quality can be altered by
changing the ratio between the liquid and air pressure.




PICTURE OF AIRTEC PARTS LAYOUT

1 |Airtec nozzle

2 [Spray line

3 [1/4" air detivery pipe

4 [1"band clamp

5 [1"airline

6 |3/4" flexible hose

7 |Air section control valve
8 |Air pressure control valve
9  |Port for air pressure sensor
10 JAir distribution manifold
11 {1 1/2" air delivery hose
12  |Pressure relief valve

13 |Air compressor

14 |1 1/2 air suction hose

15  |Air intake filter

16 |Air pressure gauge
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GUIDE TO EFFECTIVE CROP SPRAYING
For effective crop spraying with modern expensive agrochemicals it is very

important to spray accurately.
SPRAYING OBJECTIVES

Always aim to spray the recommended chemical rate safely and effectively by
ensuring that the correct volume of chemica! reaches the intended target and that as
little as possible drifts or runs off and consequently fails to reach the target.

Aim to carry out the operation quickly and cost effectively by using the lowest
spray volume compatible with chemical and conditions and a forward speed without
excessive boom bounce, drift or inefficient application.

There are four key aspects to accurate, trouble free spraying:

Preparation

Airtec setting selection

Calibration

Good field work
Procedure
Read and understand Airtec application charts. Note that at any one flow rate,
different spray qualities are achieved by increasing air pressure, giving more
atomisation of the selected rate of flow.
Determine settings for different spray gualities on the charts for the 35, 40 and 50
restrictors.
If unfamiliar with the Airtec system run some settings with water, in a clean machine, at
flow rates of 350, 550 and 750 mis./min. through the spray quality of coarse, medium
and fine.
Observe these settings and their differenpes.
Select application volume and spray quality for the target identified and the product
and dose chosen for the application.
Always part fill the tank before adding any product.
Calculate product required for the area to be treated, measure this out if it cannot be
achieved from full packs. Adding some water in a measure jug can be helpful.
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Always shake the unopened can.
Add product in the order detailed on the labels.
Prepare the containers for tipping into the input bowl, and do this as quickly as the
venturi system will allow.
Check product’s labels to see which type of P.P.E. should be used for the filling, and
concentrate handling phase. Avoid contaminated covers in the drivers cab, use the
protective clothing locker provided.
To spray 5 ha. at 80 Ltr./ha. with 4 Ltr./ha. of product

5 ha. at 80 Lfr. is - 400 Ltr.

Sha. at4Ltris -20Ltr

Water needed is - 380 Ltr.
Fill tank to the required mark with sight gauge on level ground or through a Cleanacres
Filling Flow Meter.
Avoid frothing when filling and agitating. This can occur from air leaks and splashing
in the tank.
After Spraying or when changing chemicals
Flush tank and booms with clean water.
Spray onto an area of the crop which has been designated for this purpose. This area
should have been previously sprayed with a dose of the product in use, that is lower
than the maximum allowed dose, to prevent this being exceeded.
Leaving the washings on the crop is the way to avoid the difficulty of washings
disposal in the farm yard, sprayer filling area. This enables operators to adhere to
advisory statements regarding the preservation of water quality.
This should be done on every spraying occasion.
Sprayline rinsing and C R.S.

Constant re-circulating plumbing, this feature allows for inline momentum of the spray
liquid.

Liquid from the end of the spraylines is returned to tank.

Designed to prevent sludge deposit in thé line ends and the resulting nozzle blockage.
The C.R.S. can be diverted to allow the lines to be flushed out with clean water if the
tank is left with chemical in it.
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GENERAL GUIDELINES FOR THE SELECTION OF SPRAY QUALITY

&cm_mn

The following guidelines are designed to help operators select Airtec settings.
However, reference should be made to your agronomist for guidance on tank mix
compatibility, spray quality selection and volume requirements.

SOIL APPLIED HERBICIDES

For overall application to bare soil, the target is clear and the spray quality
setting is not highly critical, provided the chemical is deposited on the ground evenly
without too much gap between spray drops, at the required dose, and with minimum
drift.

FOLIAR APPLIED PRODUCTS

Application to plant foliage are mere complex. The target for foliage herbicides
is the weed and not the crop, whereas fungicides, insecticides, and crop growth
regulators are aimed at the crop. In many instances a tank mix of the above products
requires an application system to compromise between the requirements for different
droplet sizes.

With conventional sprayers, herbicides, systemic fungicides, insecticides, and
growth regulators are generally applied at a pressure of 3 bars (45 p.s.i.) through fan
nozzles, at volumes of 100-200 Ltr. ha. (10-20 G.P.A). At these pressures and
volumes, there is a tendency towards producing a wide range of drop sizes from 1 —
600 um. in diameter within which are a very large number of small drops of less than
100 um. which are liable to drift over long distances. Although the total amount of
active ingredient falling outside the target area may be very small, the environmental
effects could be undesirable. The very large drop fraction (350 um. upwards) is also
undesirable due to run off from foliage leading to a relatively small proportion of the
spray drops being retained by the foliage. Manufacturers application rates tend to
allow for a relatively high proportion of waste to cope with the inefficiency of the
hydraulic nozzle.

Airtec sprayers emit a significantly smaller fraction of large droplets, and those
which it does are air included and consequently retain on the target, which leads to
less wastage and a commensurate reduction of the amount of water required to treat a
unit area. In addition the fine droplets (1 — 100 um.) are entrained in the curtain of air

5
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emitted from the nozzle and are consequently carried into the crop canopy rather than
drifting outside the target area.

All the required spray quality categories can be achieved with Airtec, not by
changing nozzles as with conventional sprayers, but merely by altering the
combination of air and water pressures. One can also change spray quality category
in the middie of an application without altering the application rate — particularly useful
if spraying is not to be interrupted due an increase in wind speed.

SPRAY QUALITY GUIDE

If a chemical is applied at the correct application rate, at the correct time, and
with the correct spray quality for the target, you will get the best possible results from
your chemicals with minimum risk of drift.

The British Crop Protection Council has divided spray qualities into five
categories, very fine, fine, medium, coarse, very coarse. The very fine and very
coarse categories are not commonly used.

Your chemical label recommendations may well refer to a preferred spray
quality to give best effectiveness and safety, so you should select a setting to give this
quality. If no spray quality is recommended by the chemical manufacturer, use a
medium spray quality. The spray quality for each setting is indicated in the jet chart
{appendix 1).

SPRAY USED FOR LEAF DRIFT RISK

QUALITY RETENTION

Fine Good cover Good Medium/high
e.g. some WARNING - do
fungicides & not use for very
insecticides toxic products or

where drit may
cause problems.

Medium Most products, | Good Medium
general herbicides

Coarse Socil-applied Poor Low
herbicides
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APPLICATION

Pre-emergence Soil Applied Products

In the main these can be applied in between 80 and 120 Ltr. water with a coarse or
medium spray quality.

Some mixtures containing components with fow soil solubility would be better applied
with a medium spray quality, to increase the droplet numbers (for example, products
containing Pendimethalin).

When soil conditions are poor for the performance of this group of products, additional
water volume may be helpful so a change to a 50 restrictor could overcome some poor
conditions. In very dry, rough and lumpy conditions a change to a iatter applied post
emergence product choice should be encouraged.

Potato Ridges

Boom height as measured from the line of the top of the ridge is important. Forward
speed and boom stability must be optimum for application performance.

The application to ridges is influenced by side winds, head winds, incorrect boom
height and travelling at speeds above 7 or 8 k.p.h.

Post Emergence

These products, herbicides, fungicides, growth regulators, insecticides and plant
nutrients are often apptied in multi-combination mixtures. Care needs to be taken to
ensure the correct filling procedure.

A spray quality choice of medium or fine for the intended volume should suffice.
Applications in 65-125 Ltr. ha. are adequate with the finer spray quality coming from
the lower volume.

Mixtures dominated by herbicides and growth regulators and often with plant nutrients
may need 80-125 lr. ha. medium spray quality where the foliage is thick and some of
the target area is at the bottom of the canopy.

Sugar Beet Weed Control

Weed control evaluations from independent trials, over the period 1991-95 confirmed
that spray quality was a significant factor of product performance. Control was
consistently superior with Airtec settings giving a fine spray quality. (80 Ltr. ha. from
525 mls./min. at 8 k.p.h. with p.s.i. 25 air/45 liquid, Morley 1991-95)
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emitted from the nozzle and are consequently carried into the crop canopy rather than
drifting outside the target area.

All the required spray quality categories can be achieved with Airtec, not by
changing nozzles as with conventional sprayers, but merely by altering the
combination of air and water pressures. One can also change spray quality category
in the middle of an application without altering the application rate — particularly usefu
if spraying is not to be interrupted due an increase in wind speed.

SPRAY QUALITY GUIDE
If a chemical is applied at the correct application rate, at the correct time, and

with the correct spray quality for the target, you will get the best possible results from
your chemicals with minimum risk of drift.

The British Crop Protection Council has divided spray gualities into five
categories, very fine, fine, medium, coarse, very coarse. The very fine and very
coarse categories are not commonly used.

Your chemical label recommendations may well refer to a preferred spray
quality to give best effectiveness and safety, so you should select a setting to give this
quality. If no spray quality is recommended by the chemical manufacturer, use a
medium spray quality. The spray quality for each setting is indicated in the jet chart
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APPLICATION
Pre-emergence Soil Applied Products

In the main these can be applied in between 80 and 120 Ltr. water with a coarse or
medium spray quality.

Some mixtures containing components with low soil solubility would be better applied
with a medium spray quality, to increase the droplet numbers (for example, products
containing Pendimethalin).

When soil conditions are poor for the performance of this group of products, additional
water volume may be helpful so a change to a 50 restrictor could overcome some poor
conditions. In very dry, rough and lumpy conditions a change to a latter applied post
emergence product choice should be encouraged.

Potato Ridges

Boom height as measured from the line of the top of the ridge is important. Forward
speed and boom stability must be optimum for application performance.

The application to ridges is influenced by side winds, head winds, incorrect boom
height and travelling at speeds above 7 or 8 k.p.h.

Post Emergence

These products, herbicides, fungicides, growth reguiators, insecticides and plant
nutrients are often applied in multi-combination mixtures. Care needs to be taken to
ensure the correct filling procedure.

A spray quality choice of medium or fine for the intended volume should suffice.
Applications in 65-125 Ltr. ha. are adequate with the finer spray quality coming from
the lower volume.

Mixtures dominated by herbicides and growth regulators and often with plant nutrients
may need 90-125 Itr. ha. medium spray quality where the foliage is thick and some of
the target area is at the bottom of the canopy.

Sugar Beet Weed Control

Weed control evaluations from independent trials, over the period 1991-95 confirmed
that spray quality was a significant factor of product performance. Controt was
consistently superior with Airtec settings giving a fine spray quatity. (80 Ltr. ha. from
525 mis./min. at 8 k.p.h. with p.s.i. 25 air/45 liquid, Morley 1991-85)
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Grass Weed

Mixtures targeting grass weed control in cereals and B.L.C. should perform well in the
volume range of 65-90 Ltr. ha. with a fine spray quality.

Use the higher volume when the crop canopy is well established, otherwise volumes of
50-65 Ltr. ha. would be efficient. |
Aspects of grass weed and wild oat herbicide performance can be adversely effected if
boom height, speed, nozzle, performance, spray quality selection and volume selection
are not carefully considered. A poor product performance will enhance the

opportunities for the build-up of the varying types of herbicide resistance.
Fungicide Mixtures

These products can be powders, suspensions and E.C. solutions. Pay attention to the
filing procedure and the adequate wetling of powders before adding to the tank and
agitating. Fine spray qualities in volumes from 65-90 Ltr. ha. should give good product
performance with the chosen product dose.

Independent trials work has showed that 80 Ltr. ha. fine spray quality, applied at 8
k.p.h. was superior in evaluations where Chlorothalonil was included in the mixture on
a 10 tonne/ha. crop. (35 restrictor, 8 k.p.h., 525 mis./min., 20 p.s.i. air, 36 p.s.i. liquid,
Morley 1993)

Potato Fungicides

This procedure is largely dominated by systemic materials often in mixtures with multi-
site contact inhibitors.

It is important not to waste product from the plant leaf by run off.

A spray plan starting with 50-60 Ltr. ha. fine spray quality at the first time through and
then increasing the volume as the plant gets larger, up to 120 Ltr. ha. at full canopy
should give efficient product utilisation.

Some very strong foliage types of potato, in fertile conditions with irrigation, may need
to be sprayed with volumes to 150/160 Ltr. ha. to cover the greater foliage mass.

Use the highest air setting that can be achieved with the chosen volume,

Forward speed should be 7-8 k.p.h. wh;-:-n the canopy has developed. Boom height
and stability are important. :
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DESICCATION

Qil Seed Rape
A significant area of oil seed rape has been desiccated with Airtec since the system
was introduced in 1985.

The Zeneca product has been successfully used when the plant has reached the
correct stage of senescence, with water volumes of 80-120 Ltr. ha.

The 50 restrictor was introduced to give some growers an opportunity to use 250 Ltr.
ha. when the conditions for use where adverse, dense flat crop with resurgent weed
growth.

Translocated materiais have been used effectively in 90-120 Ltr. ha. Attention to the
crop condition is important for the correct stage for application.

Use high air settings for the chosen volume.

Linseed

Presents no problems when done at the correct plant stage.

Potatoes

Volume depends on the amount of haulm, the plant stage and the amount of blight in
the crop.

Crops with a significant amount of blight should be treated with acid.

Each crop should be assessed for blight and late blight fungicides (containing a fentin
product) included in the desiccant wherever there is a risk potential.

100-140 Ltr. ha. is usually a sufficient volume. 250 Ltr. ha. can be used with the 50
restrictor, very strong haulm may respond better to two applications some 2-4 days
apart.

The total product dose should not be exceeded.
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SPRAYER CONTROL BOX

Cleanacres sprayers are all fitted with in-cab controls for operation of boom

section control, pressure adjustment and boom hydraulic functions for your safety and

comfort.

See figure 1.

HYDRAULIC CONTROLS

1. Hydraulic on/off

2, Mainfold switch

3. Raise/lower switch

4, Right hand outer fold

5. Left hand outer fold

6. Boom tilt

SPRAYER CONTROLS

7. RDS on/off

8. Individual section controls

9. Boom master control

10.  Front tank control

11. Air pressure control

12, liquid pressure control

13.  Fuse holiders

1. Hydraulic on/off: this switch must be on before any of the electro-hydraulic

services on the sprayer will work.

2. Mainfold switch: this switch controls the folding and unfolding of the main boom

sections.

3. Raise/lower switch; this switch controls the raising and lowering of the booms

on the sprayer.

4, Right hand outer fold: this switch controls the folding and unfolding of the outer
section of the boom. '

5. Left hand outer fold

6. Boom tilt: this switch controls the boom tilt, which allows the boom to remain

parallel to the ground, even when working on sloping ground.

7.

Power on/off switch for RDS monitor.

10
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8. Individual section controls: these are used for operating in short work to isolate
individuai boom sections. The switches control both the air and liquid lines.

9. Boom master control: this switch shuts and opens all boom sections when
turning at the headlands etc. Spraylines are on when the red light is glowing, This
switch also shuts off the air supply to the air lines.

10.  Front tank switch: this is used to transfer liquid from the front to the rear tank.
11.  11/12. Air and liquid pressure controls: these increase or decrease the

air and liquid pressure, push the switch to the right and pressure will increase, to the
left and it will decrease. These switches operate butterfly valves on the air and liquid
manifolds.
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