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INTRODUCTION

The control and destination of plant pests is a
continual problem: first of all the pest has to be iden-
tified on the evidence of the damage it causes and then
the proper means must be found to destroy it systematical-
ly while causing as little demage to the plants themselves
as possible. The problem 1s rore acute still in the case
of plantations in tropical countries, where these planta-
tions sometimes stretch over very large areas. For most
of the year the warm and damp climate with 1ts heat and
heavy rain creates ideaé conditions for insect and other
type of pests to develop and multiply.

The present paper has the purpose to point at the
possibilities of prooucing agricultural machines, partic-

ularly tnose for plant protection in the developing count-

ries.

e bt s Do ot e manen fop plant peotect ion
are trescod el by e e b brotasy s oorctr o tional b and pro-
-t Pt e pen o ae wel | oan come Ve on Uhe Loy e of whch e
product v b e e ] promoted an the it rpes gl disruasion,
We o trier !l e WO L e enii s by e ety e Foar plant protes oy
and where 0w b oy prod e ey

The purpose of our paper is not directed to make de-
tailed concrete suggestions for the above mentioned count-

ries. Such proposals could be made only after thoroughful

survey and investigation.
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World food supply situation

During the last Bo years, the population of the world
has been uoubled and novadays it numbers more than 3 billiuns
According to caretul estimates this number will be neat iy |
doubled again by the year ot 2000, when 1t will reach the 1
total number of %.5%5.8 bLillions 1.habitants., ‘
The food supply situation has been invest Pgated by the
FAO. According to this survey, one third of tiie poprulation
on the world, round 1 billion persons, consume the ostal-
lished necessary daily food value of 3000 caiories per head,
The second one, third of the population can get only 2000
caloric value of food a day, i.e. they are undernourished.
At least one billion people, first of all in Africa and Asia,
consume about looo calories of food value a day and so0 they
continually starve.
The annual increase of the World population is about
60 millions. For nourishing them 24 million tons additional
food is needed in avalue of about 4 billicn dollars. Con-
sidering the actual level of production, an increase of about
120 million hectare cropland would be required. Such a large
scale increase of agricultural land is fron several rea-
sons impossible and therefore the cnly possibility is to raise
the production, to increase the yields, particuéarly by plant

protection and ferjilization /1/.

Damage in agricul ture

Mang trvestieat jons have been Ame  to measnre Lhe damagre o dnn oy b
parasi tes, oo and weedtt 1 the worlid, Avvaprdpne Lo the data ool le o
all tre damieos cgimed b treoneesta, el and weed:s oo it A - S0

per cent of the total products produced in the agriculture.

The field crops and the agricultural fruits with great yield
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Methods for pest control

Several methods are used by the plant protection, the
most importants of which can be mechanized.

The _agrotechnical plant protection with the corre-

sponding so1l cultivation mcthods aenotes circumstances ad-
vantageous to the crops and disadvantegeous to the para-
sites. These nacnlnes are introduced not for plant protection
purjp-oses anu according to thelr cuaaracteristics they cannot
be considered as plant protection eculpnents,

From the point ol view ot the plant protection the plant
selection 1s of great mportance, with regard to the selec-
tive production of species resistant to tne diseases. Ia chis
domain the problus of tie nechanization in the plant pro-
tection concern first ot all tne seed-cleaning and seed-dress-

ing. The seed-dlessing eqyuljlmentsare typical plant protec-

tion nacpines,

One of the nethou ot the plant protection isiathe biolo-

gical control The lLiological protection controls the adver-

serics of tue parasites, reinforcing and maintaining the bi-
ological equililbrium,
It has no sognafrcant mechanization problems,

Mechanical control. It is generally envisaged to control

the parasites by physical means., brom the point ot view of

the mechanization, tils protection method cannot be neglected.
The insect-coullecting equipnents, the trenching machines pre-
venting the nigration of tae parasites, the tree-trunk clean-
ing tools, e¢to. can be useu with good r1esults in many cases,
There are many possilialities whicn can be exploitead 1n the
future 1in this domain,

Chemical controi.It 1s Bhe most efficient plant protec-

tion method. In order to prevent or Jdirectly remove the men-
acing damages 1t can be used with the best result nearly a-
gainst every insects and diseases, As 1ts disadvantage 18to
be mentioned that, especially 1n the last time, tio applied
chemicals have controlled also some parasrtes lnseots, This

harmful phicnomenon 1s very unsignificant in comparison to

|
z
i
?
i
|




the advantages of this protection method and there is a
possibility to eliminate it.

riore than 90 per cent of the equipments used to plant
protection purposes signifies the executive neans of the
properly called chemicae control., In consequence, very otten
only the equipments of the chemical control are nentioned
in the literature as plant protection machines.

The effectiveness of the chemical control has been
determined Ly several statistical methods with the result
of quadruple compensation, that is on an average, the none-
tary unit speat for chemical plant protection ws reinbursed
by an adcuitional yield in a value of 4 monetary units. How-
ever, the question may not be treated only from economic point
of view. The plant protection providing th food supply for
millions of starving people is to be increased also in that
case, when it is not more favourable to the economical opti-
mum,. [Purtihernore, the insects and the fungoid aiseases, the
so-called quarantine insects, etc., e.g. the potato beetles,
rats, malaria mosquitos, wiluew, etc., are to be controlleua
in any case, according to tine sense of the international trea-
ties, as well as the e¢pirdemically spreading insects, locusts,
mites, vtc., nenacing not only the yirelu of tnhe yoear, but
the distroyment of the total vegetation of the region, are

to be eliminated.

Classification of the plant protection machines

The maclilnes and »gulpments are to be ulstinguished,
first of all accourding 1o the (lant protection o thods,

Machines ol the mechatitcal \u:;UQJ can e andludea the

ingect-coliecting egulpiwits, tao trehchiog machines ol
inseci-vollection, the eyulimentys and too”s Logr tree=trunk

cleaning, the tlame-throwers, tie soil tumigators, etc, It is
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characteristic for all these equipments that they control
the insects mechanically without chemicals.

Machines and equipments of the chemical control

solve the tasks of the plant protection using chemicals.

To the machines of the properly called chemical plant pro-
tection can be included the spraying, the soil-injecting,
the dusting and the seed-dressing equipments. They are used
practically to the execution of the protection in 8o-90

per cent.

Considering the task of the total weedcontrol, they
are not used directly for plant protection, but their con-
straction and application are nearly identical to those of
the sprayers. Yotal weedcontrol is used generally to clean

the roads,railways and dikes,

Qur paper deals further only with the properly called

plant protection machines and equipments, mentioning also

some particular methods for mechanization in relation wih

the plant protection.

The further classification of the machines for chem-
ical control can be carried out on the basis of the proper-
ties of the applieud chemicals, as well as according to the
working methods of iihie machines.

The spraying equipmentsprovide the uniform spread-

ing of the ligquiu material in form of aroplets, As the
spreauing, the uniform distributin and the covering of the
plants expressed in the percentage Hf the surface are de-
termined first all by the droplet eire, and the droplet size
depends upon the working principle, 1t is reasonable to
classify the spraving ogquipments according to the producing
methods of particle,.

1. dydraulic drop=torming spraygequlpienits 18inoe-

grate the waterial in croplets without using alr and

dispelsc then onto the surface of the plants.
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2. The spraying equipments working with compressed
air blast use the air to atomisethe liquid and
to transfer the uroplets. The air blast is produced
by the constructural units of the machines.

3. If the air blast has the primary task to atomise
the spray liquid, the equipments are dtomisers,

4., Spraying cquipments with combinea drop-making and
drop-spreading by compressea air are named such
equipments wick only diminish tue urop-size and
distribute the urop vy air blast.

5. The nist bLlowers work with smaller drops than all
the other spraying equipments. They atomise the
spraying material in ligulu state producing nistlike
droplets. 1f the mistilower 1s baseu only on jechans
ical principle and tne urorlet-size 1s aeteriined
by air pressure and air speed, these method can be
called mist blowiig faerusol/ methoa. In tie case of
thermal fog bLlowing the spraying raterial 1s evapos
rated Ly hcat anu the fog 1s formed by the steam pre-

cipitation /[warm aerosol;.

The uusting machlrnes are uscd to spread procucts an

form of powwer. 1viery auster oupelrdtes on the [ rinheapde ot
air blast. In order to 1ncrease t e adhensive etfoot of the
powder, tiie powuer 15 ilXed by Walel. Lhida method s ‘alled
wet or mulstoned dustiayg.

Tie Seed=dlessing LaCulios 4le envinadgen to jrotedt

the seeds to be sowlh ol planted ajarnst Datepoad tnles Lo,
If the provessing ceoutur is uned of Loe e at Do T O S
uld state, the procvaule s Laafesd blgndo dienhi oo - Ba”
chines and cquiprents using prottenitg meadbuams a0 ore ol
[x)ﬁdﬁl are paned ;stawﬁt I R eS®ileg gt il i T e At heE

Carry out the sprinelng and the jowder dfessiiag oo othimd pro-
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the following types of hand-operated sprayers are
RODw
1. pgng-vperated sprayers

They ate ssed fitet of all in flower gardens, green-

howses . i1 .ty ut is low, but the juality of work is
Foud . ihe we i ¢ ot tre sprayels 1s not more than 3-4 K.,
and the &j1a, .. ,+vitormance signities some cublc centi-
MOtEes &jta, i sifui. (WO baslc types of the above spray-
QE® AIw *riovw i e bbbyl

= dyufauii eyt lfated SPrdyers iFig.1./

Ir tie wimp iest type a liguid pump with a metal cyl-
indetr i used ~iti L3 om uiamcter and in a length of 200-
400 mm. i ' oy hinder there 19 a pump sealed by leather or
rubber, o erated oy pump-handle. At the end of the cylinder
poseie 1o attecheda. At the tilling, the piston is drawn out
from i1juli sucked in through the nozzle hole. Pushing for-
ward the .iston, the valve 1s closeu and the liquid cannot
flow out Lut througli the nozzle [Fig.2/. The hand-operated
air pump i1» suitable to torm smaller droplets and to be used
in continual operaticn. Uver the spraying liguid there is
compresseu air ot /-, atm pressure which is pumped by hand-

operated atr pumy-.

- Pneumalic hana-operated sprayers [Fig.3/.

In consequence of the hand-operated air pump, the
compressed alr .n the cylinder flows towards the emission
hole /under the pressure of some tenth of atmospheres/. The y
air which 1s flowing cut with relative great speed absorbs
the liguid tioyough the tube placea in ringhtangle before the
emission hole and takes with in small distribution. The
liguid containers are generally made in cylindric form,
placed under the erission hole in vertical or horizontal
position. ihe usual volume of the containers is 1-12 lit. The
diameter of the pneumatic pump cylinder is 20-50 mm., the

stroke of the leather piston with muffle is 150-300 mm.




2. Knapsack sprayers

The hand-operated knapsack sprayers can be divided
in two large groups. In operation, che sprayers with ligquid
pumps are to be continually hand-operated, while the spray-
ers with air pumps and bLatteries are not. The total weight
of the sprayers is generally 20-25 kqg. The most important
characteristic of tiie knapsack sprayers is the liquid pres-
sure. The droplet-size of the sprayers performance of 0,5-
2 litre/min can be achieved, As the effective pressure de-~
pends first of all upon the construction of the sprayer,
which is known in four generally used types, the sprayer types

are classified as follows:

- Low-pressure, diapltiragn pump-operated sprayers [Fig.4/

The construction of this type is the simplest, its
weight and price are small. As to the operational principle
of the sprayer, it works with low-pressure liquid pump. The
diaphragm punp mounted on the bottom of the sprayer and op-
erated by the swinging movement of a hand-lever attached to
a bent axle. The liquid pumping based on the principle of
the volume charges is provided by the diaphragm bending and
defirmation. The pressure maximum is given by the stability
of the rubber diaphragm. A maximum pressure of 2-3 atm can
be reacheu. In consequence of the low pressure, the dropkt-
size large and the coverage small. This sprayer type 1is
known everywhere as Vermorel product, because this French
factory produced the first sprayers in this type. The dia-
meter of the rubber diaphragm ranges from 50 to 150 mm, while
the effective displacement is lo-50 cu.cm. The most impatant

data of some low-pressure sprayers are summarized in Table 3.
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Table 3 Sprayers with diaphragm pumps
Tank Effective
Production and type Own weight capacity med ium
/litres/ pressure
atm

System Vermorel

/dungarian/ 8 10 2,0
Holder Metzinger

|West-German / 7 15 3,5
Morava M-l

/Yougoslav/ 7,5 12 3,5
Vermorel Eclair

/French/ 6 15 3,0
Platz I.

/West-German/ 7 15 3,5

- Medium pressure, liquid pump-operated sprayers [Fig.5/

The operating principle of the sprayer is in agreement
with that of the sprayers with diaphragm pump. bssential is
the difference due to the liquid pumping carried out by a
piston pump. The piston can be sealed in several solution.
Earlier nearly exclusively leather sealing was used, whik
recently pneumatic sealing is very often used. The effective
pressure is 4-t atm and so the drop size is suitable and
the coverage provided by the nozzle is as large as 0,8 n.
The hand lever is generally conducted over the shoulder of
the operator and the vertical pulling lever can he operated

in a romfortable position.



Table 4 Knapsack sprayers operated by piston-§ype

liquid pumps

Production and type Weight Liquid tank Medium
kg / capacity pressure
[litres/ /atm. /

Universal Arbor

{Hungarian/ 8,5 1e 7
Pomosa Rebenspritz

/Last-German/ 9,0 18 4
Morava M=2

[Yugoslav/ 6,8 14 4
Holder Fortuna I

/West-German/ 7,5 16 5,5
Kyoritsu MSS

/Japanese/ 6,5 16 4
Platz Frankonia

|West-German/ 8,9 18 5,5

The sprayers indicated in the Table 4 can be operated with a
performance of 0,5-0.7 lit/min, and can be used both in vine-

yards and in orchards.

- Air compressor-operateu knapsack sprayers /Fig 6/

During the operation of the sprayers no manual control
is necessary, the operators work is limited and only to
control the spray liquid jet. Filling is always possible
using the ailr compressor build in the sprayer. As the air
compressor, built in the sprayer nust be always carried, the
effective liquid tank capacity cannot be larger than 10-16
litres. The sprayers with air compressors are always pro-
duced with pressure-tight cylindric tanks. After Laving filled
in the liquiu using tie imanual eir compressor, a pressure 5=
10 atm can be provided over the liquid, depencing upon the
sprayer type. The sprayers tank can be mouted with safety

valve and manometer. In operation, no continual pumping is
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needed to the sprayer work, only the additional prescsurc
regulation is to be carried out from time to time and so
the operator can draw full attention to the control of the
spraying tube.

This sprayer type can be well used in orchards, too,
when a 1,5-3 n long metal or bawwoo lance can be attacued
to the flexible tube. Table 5 includes the informative
data about the sprayers with air compressor s. In the up<4o-
date sprayers the diametres of the air compressor cylinders
are 20-4o0 mm, while the stroke of the piston wi*h nuffle is

3oo-400 mm,

Table 5 Air compressor operated knapsach spravers
Production and types Weight Liquid tark Haxinum
lkg/ capacity pressure
[litres/ Jatm/
Harmat
[Hungarian/ I. 10 10 6
II. 11 14 6

Pomosa Riickenspritz

|East-German/ 112 9,5 14 6
113 8,0 10 6

Kyoritsu MSA

/Japanese/ 6,3 11,5 7

Platz Herba

/West-German/ 6,0 12 5

Holder California 1

/West-German/ 10.0 12 5

Metalurgia

/Bulgarian/ 12,5 19 4,5

- Pneumatic sprayer with air-stcrage tanks [Fig.7/

To this type of sprayers simple, pressure-tigat cyk

indric tanks are used which can be filled by separate filler.
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This knapsack tanks are furnished only with valves ana in
consequence their weight is swaller and the carrying of

the sprayer is not tireing even with 20 litres liquid

filleud i1n. The knapsack tank wmust be fillea with air till

3 atm pressure. after that the ligquid is punped 1nto the
sprayer, while the air is compressed and after naving fin-
ished the filling, tne pressure reaches a value of 10 atm,
buring sprayig, the spray liquid is pressed out Ly an elas-
tic air cushion through the pressing tube. The hand-operated
filling pump used to the machine can stisfy during the oper=-
ation of 3-6 sprayers depending upon the work conditions.
The filling pump has diaphragm piston system, kecently, en-
gine--driven fillers are used, too. The two-stroke air-cooled
petrol engine with 125-250 cu.cm can drive a piston pump by
decelerator, or in the case of switching over, a piston com-

pressor.

3. Dusting machines and equipments

The use of the dusting machines and equipments with
small performance is similar to that of the spraying equip-
ments and knapsack Sprayers. Besides the dusters carried
in hands and knapsack dusters, there are known dusters car-
ried in the front. All these models can be operated by hand.
The classification can be done here also according to the

construction of the equipments,

= Hand-operated dusters /[Fig.8, 9/

The application of the hand-operated dusters are
similar to those of the hand-operated sprayers. The tank
volume is made for 1.5 kg powder. Their coverage is about
1l m, the powder quantity to be thrown out by a double stroke

is 1-2 grams. The air current for the powder spreading is




provided Ly belliows compoged by leather wllows ana a

Clusing plate. ihe Closing plate can be movesd by hand, Wwo,

- Kpapsack dustel wi

R

Bwingiig blade baag, e

The yrectest asr volwie s provice:s. by this type
Oof dusters., i chitasner o tie cduster fites wels Lo the
back ot the oy erator . e contArner ih o advided Ih two
pParts. ! tie hang leverl (s moveo upwal ts, e swinging
blade wiii “tart Lo tie beft . he 13t ik wvelure of cone
talner increaso s aot Gt b iows el Pe it U bl
BUCKINYG valve wehilin, fa 1 iaee . 30 t0e aim fire the Akl
pressure incleascs to bore thoe Dias e sl asr f Livws LLTOugh
the left buttow vaive € Lie e davery jte o swuls tube, In-
versely, the procesaes ate excbiaied o tie tabe »ldes Of
the blade. Tne usuas volwie of tihe powder reoelvel ineludes

6-8 cu.dm, and lo=.0 0 powiierl 1s throwh out oy ohe stroke.

- Fan~operated duster valtivd 15 te tront bias, i, 12/

The uduster 1s carried by the operator on beat ing straps
in the front of his wody. The aly current needed tor the
powder throwing 1is provided Ly the tan., fhe tan 1s operated
by hand lever, using accelerating gear, The «ftective rev-
olution number 1s O 1.p.m. Ol the Crank arm, and at out
500-700 r.p.m., on the tan, while the power demand 1. 40Ut
0.1 HP. The mixing blade mounted 1n tie receiver as the
gsame revolution as the hand lever. he uniform rating is
provided by the bristle brush teeder, while the powder is

supplied to the feeder by a pulley.

4. Hand-operated wheelbarrow-type equipments

The dimensions and outputs of the kanpsack equipments
are limited by the maximum load capacity of the operator, but
the continual load can be prevented of the machines are

mounted by runners.
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- wggo}.barrow-tzge hand-op_grated g_guimggg w;m g;ggg
Rumwps /Figs. 13,14/

Such eyuipments are generally operated by two
pexrsons. ‘The 1:itermittent Operation of the equipment isg
provided by one of tae operators who operates the piston
Pump in standing position. ‘e seconu Hperator yenerally
carries out the Spraying by the lance. sope manut acturers
have introuucey cdulpments with ailr compressors or tanks
on hand-operated wWhee L parr ows, The bperating principle is
like to that of the Knapsack Squipmerts, only the cottainer
capacity 1s nuch yreater. ‘The spraying can bLe executed in
a distance of }1G-30 metres trom the one posd tion, depending
uporn: the length of the flexible rubber tube attached to
the spraying gun. The spraying liquid tank capacity is 50
litres, and the piston pump pressure is 10 atm. The per-
formance of these équilpnments exceeds that of the knapsack
machines, and their Structure is simple and safe in oper-
ation. The continuous rating necessary to the operation is
about 0.1 HP. The medium ef fective pressure is 4-5 atm,

The top limit of the total weight is about 160 kg. The spray-

ing output can be 2-¢ litres/min, that of the medium type
equipments.

= Impeller-driver wheelbarrow dusters /Fig. 15/

Lasily operated equipment with relatively simple
construction. The fan and the powder feeder are driven by
the axle of the pneumatic runners, using an accelerating
gear. The horizontal dust Pipe provides 3 m dusting length
to the equipment., It jig suitable to dusting smaller plots,

parks, lawns, the adjustable maximum portion is 2,5 gramm/sq.m

The usual volume of the powder container is 10-30 cu.dnm,,
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ing fiel” spraying frame. ‘‘'he traction force of the horsec
provides ooth tiae travel and the drive of the units of a-
chine. The equipwcents have a total weight of 100-400 Kg,

the total power demand is 0.2-0.5 hP. The equipnents work

with low or ncdium volume wmethods.

2. ilorse-drawn dusters without engine [Fig.25/

riv

he equipments can be used to carry out field dust-
ing by air current, field dusting pipes, or orchard dusting
by hand-guns, and often botnh operations. Lvery tape 1s fitted
by radial fan working with an effecctive speed of 1000=25%00
r-p.m. The tan is generally driven by two-stayge gear from
the impelecr, obut somctimes by threc-stage gear. Yne first
stage is usually uriven by chain, while to the Liguer stages
is used Loth gear and chain drive. auger-type powder feeders

are designea to the equipments.

J. Lngine-driven horse-drawn equipments /Figs. 26,27/

- Lngine-driven horse-drawn equipments with piston pumps

They are dgenerally designed to carry out fielu
spraying by spraying pipes an orchard spraving by parying
guns with lance. The piston pumps are operated by built-
in two-strcke air-cooled engines, generally through deceler-
ating gears. The spraying output of tne piston pumps pro-
vides 15-40 litres/min, while the pressure often exceeds
the 30 amt value. In most cases, two-cylindric piston pumps

are used, but two or three cylindric types occur, too. [Fig.2&/.
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= kngine-drawn horse-drawn equipments with fang

besides tne fan, centrifugal punp, or sometimes
powuer feeder, or Loth can be used as constructional units,
The equipnents are designed to spraying or dusting with
atomisation orchards or rarely, for atomising spraying or
dusting fields,

D. Tractor-uriven Spraying and dusting equipments used

in fields andg orcl.ards

Ly the introauction of multi-purpose tractors and
the increase of the power cvemand, tiis operating method hasg
generally spread on the arcas of large-scale mechanization.,
A part of the spraying and mist blowing equipments working
with pulverzatio:n in orchards, can be drawn both by horse
and tractor, a5 tucse caquipments can be urawn by horse, too,
they arc generally operated by built-jin €ngine. sonme equip=-
ment types has been nanufactured wity rerniovavle engines, in
order to operate then Ly Pot.0., but the dismantling is not
Very reasonalle, Lecause in most casces, the detached engines
generally cannot be used for other purposes, [l'iq. 29/

The other group of tie tractor-draw, couipments
operated by Luilt-ip enyine, oxcells by the CXtraordinary
great output. The sc-called automatic orchard sprayers wih
"giant” cutput are manufactured in such ¢xecution. The top
limit of the pertornance of tractorsg suitable to plant pro=-
tection purposes iy 40-50 Hp {heavy multi-vurpose tractors
with pneumatic wheels/. The built-ip engines hiave a perfor-
mance of 20-40 P, The total weigit of them generally exceeds
1500 kg, and the Spray liquid tank volume is over to 1000
litre. /Fig.30/.

The predominant part of the recently produced

plant protection machines for large-scale estates are de-
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signed to tractor-traction and P.T.0. In comparison with

the drive by a separate engine, the equipments with P.T.O.
have the great advantage cf the significantly lower price
due to tihe absent cngine and tiie climination of the break-
downs due to the operation of a separate ergine. [Fig.31/.

The tractor mounted macyine are driven by I'.%.0.
too. Une of the special characteristics of the mounted ma-
chines signifies that they have no wheels, but sowetimes
Castors are used. The elimination of the chassis makes the
machines more simple and less expensive. Tihe top limit
of tiie effective volume of the spray liquia tanks is about
300-400 litre and their total weight does not exceed 500 Kg.
The power demand of the construcitonal units is %-20 HP
/Figs. 32,33/.

he constructural parts, the spraying frames,
etc. of some mounted macyine types are built in the tractor,
in consequence cf which the diminishing tractor stability
must be prevented using tractor-crawn tanks furnished by
wheels. This machine type is named semi-mounted machine
[Fig. 34/.

The machine types built on the tractor must be
distinguished from the tractor wounted types. The tractor
mountea equipments are characterized by the complete closed
unit and the possibility to siwply mount it to the rear of
the tractor. We can speak about built-in machines, when the
structural units are not built in blocks anud some detail
groups are to bc mountea separately on the tractor. T'ractor
mounted machines on normal chassis can be used first of all
in low fielu crops and orchards.

Macihines mounted on straddle tyve nigh-clearance
tractors are used in vineyards and nigh row-crops [Fig.37/.

There are rachines driven by horticultruai trac-
tors, belonging to the plant protection egquipments of the
multi-purpose "manual” tractors. Tiese equipments are ue-

signed for use in "semi mounted" execution. The structural




units requiring drive, /e.g. piston pum;:/ are mounted
on tractors, while tlie spray liquid tank are arawn, There
are types to ue Oprrated completeley mounteu on the trac-
tor /Figy. 367/,

Tables o and 9 QIVe o Luary ol Lge qenerally

used macuin types,

Table & livaraulic droplet-forming fiela sprayers
Traction vrive HMax . Liquid Spray- spray To-
Type and manu- spray- pres- Iny  liguid tal
facture ing sure length  tany weigh
outyput fraf Capac-  [kg/
Ilit/min/ flitres/
Almann 100 G 4% rounted P.u,.0, 120 6 14.4 3¢ -
Holaer s 2%
IWest=German/
Z Ly " " 50 50 8.7 250 -
Platz 74/90 tractor
/west-German/ drawn " 90 60 10.0 900 €0
Jessering 1y
/Austrian/ mounted " 30 30 8,5 300 -
liolder 2 ¢ F tractor
/west-German/ drawn " 75 60 o0 600 370
S 281
/Last-German/ . - 66 40 12.0 900 620
0-S5-» built-
/USSR/ in " 3o 25 7.6 TO0 260
Table Yy liydraulic pre-atomiser-type automatic dlr current
operated orc..arda spraylng equlpnents
Type and Traction Lrive Max.spray- Sspray liquia
manufacture Ing output tank capacity
(A1t /miny [litre/ —
S 0%0/1
/Last=German/ tractor P.T.O, 24 900
OVM JUSGLK/ " built-in eng. B2 2000
OVM 1 /ussk/ . P.T.0. 80 1200
Platz Ax 710/900
IWest=German/ . . 90 900
hyoritsu s551-A built-in
/Japanese/ . engine 150 1100

brake P letcher
Penetrator 3
/anllsh/ . P.’r.o. 60 gm
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E. Multi-purpose high-volume sprayers and dusters

The multi-purpose equipnents are suitable to carry
out both spraying and dusting, at least in two different
areas, generally in fields and orchards. In nuiti-crops es-
tates /fielaug anu orchards/ they can totally satisfy the
mechanization requirements anu at the same time, they can
be well useu in special field or truit-growing farms. These
tractor-drawr. and P.T.0. shaft-driven machines have at least
the power uemariu of a 25 Hp nmulti-purpose tractor with about
600 kg weight, and the spray liquid tank of about 600 litres
equippea with mixer, The tanks are fitted with intake and

outflow strainers.

F. Mist-Llowers

= Cold nist-blowing

The mist-blowing is generally characterized by the
fact that the uroplet-size is smaller than 50 micron. In the
literature the mist droplets are named acrosols, too, but
this denomination is generally used in an improper manner., In
physical and chenical sence, the liquid or solid particles
with a diameter between 0.1 - 10 wicron in air suspension, are
named aerosol. (e gravity speed of such particles in the
air nas a value of some nwm/min. The aerosol, in the rea. sense
ot tne word, can be used, in the agriculture on account of the
aritt aganger, only in calm weather. ln consequence, the droplet-
8ize 1n increasea upwards by thie macinines originally providing
aerosol. in the case of mist-blowing, using some litre solution
B0-90 per cent coverage of the plant surface can be provided
ard the water demand of the plant protection processes 1is
diminished to minimum or it is totally eliminated. Cold mist-
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blowing is used, when the nist is produced by pulverzation,
without using heat, i.e. the solution does not evaporate,

The generally used cold mist~blowers /cold aerosol generators/
provide the uroplets with a diameter of 15-40 micron ex-
tlusively by pulverzation and the amount of liquid requirea
per sqg.metres can be reduceu [20-25 litres/10.000 sq.m/ Cola

mist can Le produced by several methods.

- Atomization by high-precsure air [Fig. 39/

The operation scheme of the machine type can be seen
in the Fig.39. Trhe structural units of machine: 1. pressue-
tight tank, 2. piston compressor, 3. nozzles, are designed
like to paint spreading quns, the solution generally meets
the air stream with a high speed, around the flowing out aper=-
tures. 4. fan, needed to the transfer and aistribution of the

droplets, made with minimum air transmission performance.

- Thermal fog

The thermal fog apparatus works with highly concen-
trated chemical substance deluted in organic solvents or
0il products /e.g. gasoil/. The oil evaporatives when mixing
with the equipment-heated air. ‘The mist-droplet size, /po-
duced by thermal method/ belongs effectively to the aerosol
range /0.1-10 micron/. Two machine types are generally used

to produce thermal mist blowing,

= Low volume hand-operated thermal mistblower vibrating valve

= High volume thermal mistblowers.

Constructural units used to the equipments: 1. fuel tank,

2. tank of chemicals, 3. petrol nozzle, 4., chemical atomizer,
[{gasoil atomiser/, 5. air nozzle /in some cases radial fan

with 0,06-0.1 atm pressure/, 6. ignition apparatus /ignition

rnagnet and spark plug/. The small-size droplets of the mist~




- 3] -

provide good ccverage, while the great spreading output

gives high productivity. /Fig.40/

- Hand—operated thormal mistblowers

Mistblowinag can bce wel€e carried out witih the same
equipment in orchard, fireld, wood, vineyard, as well as in
closed rooms. It is especially true in tue case o Lianu=-oper-
ated equipnents, vecause no vehicle is neeacd to the travel
ana the eguiprent can be operated CVCrywacre., ‘tac wolgat of
the equipment does not exccea 16-1o 4g anu s¢, it Can be Oper=
ated by one pcrson who carries it in hang. The consiructural
units are: L. fuel tank, 2, tank for cuemicals, 3. petrol
atonizer, ¢asoil atonizer, 5. spark plug, . vibratiag valve,
7. handoperated airpunp. Tihc voltage dcnand to ;roauce tic
sparks cn the poles of the spark plug is 1u=-150G0 V. The inter-
mittent high tension circuit is provideuw by a transformer
aggregated with the viiLrating interrupter /ooostor soil/.

The transformier is to te attaci.ed to o high voluwne accunulator
or 3-4 pcs, flashlight batterics. 10Ul L..c Constriction

of the equipment is simple, its opcration requirces skilleu
labour and great practice. btarting is complicated and Gac
used viprating valve has short cneureance. In ti.o recont
years, .he equipments have vcen much develeopea and their
employment has been well spreac. b-o tyncs of tine nana=gur-
ated equipnents are goacrally uscu also 1., intornational re-
lations. fWiere arc no signiticant structural cirfforeices arnong

the nac* ines. 1uclr dimencions and outputs arc rjenerally the

same, but their opverational safety and endurance arc witferent
[Table 10/,
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Table 10 Hand=-operated thermal mistblower
Max.spreau- Weight Fuel Chemical Fuel taak
'l'ype and ing output kg / consump=- tank capacity
manufacture [lit/min/ tion capacity [litres/
[lit/win./ _

RAG I. /Checho-
slovak/ 0.5 14.5 1.2 4.5 1.5
LIFFLAK RZI
/Yugoslav/ 0.5 14,0 0.6 5.0 1.8
Pulsopyl
/Polisn/ 0.5 11.5 l.1 4.0 1.5
Swingfog
/viest-German/ 0.5 11.3 1.0 4.5 1.3

G. Seeu aressing

The purvose of tiie sced aressing concern the protection
of the seeus to be sown or planted, against the fungoid in-
fection. Kkecentdy, combLinead aressing agents nave been intro-
duceua to protect tiue sceds or cloves duainst tne insects ana
roaents in the soil. Tue seceu uressing is usea to proviae tlhie
healthy plod and to increase iLie yleld. sccording to its ef fect,

the seeu-uressing .as tue followiig purposes:

= seed-uressing with fungicid cffect,

= Seeu-uressing wita bLactericid effect,

= seed-uressing with insecticia effect,

- seed-dressing witn rodenticia ctfect,

- frost-protecting seed-dressing,

= seed-dressing against chemical and climatical effect,

- stimulating seeu-dressing with nutritive and fertilizing effect,
Table 1l shiows some characteristics of the generaldy used

seed~-dressing machines.
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vable 11 Seed=-dressing machinecs

seed~dressing method

Type wet- panogen ary Semi-pur- Multi-
dressing dressing dressing pose purpose
with [vapour/ /powder eqguipment equipment
sprinkling

Panogen "A"

[Swedish/ +

vetoxin M 10O

[Sweaish/ +

Mist-O-idatic

/west~Germnan,

wnglish/ +

Plantector

/tnglisn/ + + +
superior

JUSA/ + + +
pPC 100-F/1

/nungarian/ + + +

pPanogen "D"
| Sweuish/ + +

Mobitox
/Hungarian/ + + +

- Sprinkling metnod of seed-aressing

The most up-to-date liquiu method of seed-uressing.
The sprinkling process of the seed protection is carriea out
exclusively by equipments with continual working method. This
system cannot be done without using equipments. The contin-

ually working seeu-nixer is always in movement ana every seed

goss several times through the spreading cone of the nozzle
providing fine aroplets. Using 10-40 1lit/ton dressing solution,

the surface cf the seeds get perfectly covered by the liquid.



the superf{luous solution yuahitity 18 not sewlow bitea

on tie Lecus and consecucnce, the ost wiflficult jrovess of
the wet dressing, tae CELUVRY S eabated. e Ltuplot-
forudng 1 tue ressiie Liguld van be Calrfleu out wyY nwzgles
I¥ig. 417

- Seeu-dressing witi powder

Tie powadr =t a ure=sing Lediums carry out the fur-
giclu jrocession ot Gullnyg tye Lressiag period, Sfterl sowe
ing, tie processing oaterial acherco o Lo surtface o! tne
Sceu Will e SOLlved Ul e cllect of Lae 5C1l molsture

ProvVidulng Lue e siife Cllve process /flig.42/,

= Nettea jowder-ivic scca Glressiny

A3}

+ie wetteu powder-typ e uressing can be carried out
by equipments wesianca Lot for sprinkling anu powcering
ethous oI sceu=uresssing. in t.aesc Cascs, tace liguid anu
the powdacr fecuers are Lo ~t operatea 1t the sdine Line. he
nost significant disacvantages ot the sece-dressing by peder
can be eliminatea by Wettlng methou. 1ie powuer adieslon caa

be multiplied vy the snallest quality of solution /Fig.43/.

IIXI. LOW 10 HAWUFACYURL

/The principal structural members of tue enumerated plant

protection equipumwents anu their manufacturing possibilities/

The meaium and higu volume equipments for plant protection
are more or less composed from identical constructional parts.
Equipnents for uifferent purposes and operative systems can

be suitably assemblea from some gererally used constructional

dements.




A, BRESYANG slquic Yol anu ikl

In vevery spraving equipment, tanks are designeu in
aiffercnt types anu fron aifferent materials ana witn
different volwivs te slore Spracving bhgulu, onh 1nportant
acCesEOl, Oof 1w tanes s btie SAIXer. Gle o sp Layiied blguld
tanx are Jividead Ce pTerdy B b Dol s wla e atpenphier 3¢
pressur e, ol tane toe « Loty sttt WOIk
unuder tao stressing ot lect o Seooanternal o ovelplensare,
they car o aesidgbes o Ladnt vt dubieh, oL L ahinl buaiilttoed
tO OVeIplensule. oy alv gulelally anes Lo somwe tvees ol tne
Knap 8ach vuilpients and fast-olowers, Vel tle sitay solution
the air has -1 atm executlon, i ever; Case, they hdve
cylinuric tern, teslstineg L0 Lest Lo tie 15toIndl pressule,
GTney are ade frow copbet or fromn oany Copbeor-alloys., decently

glass fitre polyester 1s used 1n a ldarye scale,

l. Mixers

Tne mixers used to prevent the sediment of the chemicals

can be aiviueu in three groups:

- Mechanical mixer. It 1s iane=operated unit usew 1n smaller

equlipments 1n inte: ittent nanaer [lia.44/

= hydraulic nixer. Naue tor thue cuulpments of plant protection

in the large scale estates, tie control ol the spraying per=
formance 1s uften carricu out ., recboudting g j-art ob the
gsolution f{orwardeo Ly toe cuny o Jne solutlon juantity re-
conducted into the tank, plOVOhes a turoulent movement, mix-
ing the spraying solutiorn [li1a.4' /.

- Pneumatic mixer. « rarely used mcthod.




2. strainers.

To prevent clogging in the nozzles, the spraying
equipments are desiyned to use several type of strainers.
The straincrs are yenerally made from metal thread sieve
texture, Lut recently pertforated olastic o+ates are used,
too, to clitiunate the corrosive etfect, Vhoe strainers are
classifieu according to tielr place in the construction
and in conseguence we can speak about charging built in

the pressure pirpe and single stroiners mounted in the nozzle

3. Recaaryging unit

Luring tne operation period, the recharging of the
tank is an often repentea process. If the charging time can
be shortened, tne aaditional times will be significally di-
minishec. too. win it is not necessery to use special waer
forwarding or stocking facilities serving the operation of ¢
equiprent, ti.c automatic recharger of the tanks is used. The
charging can be carried out by gravity tank syster, centri-

fugal punp and injector,

B. Pumgs

in spraying equipments the pressure needed to disg-
persiing and droplet-forming is generally provided by pumps,
liany systems of pumps are used, but in the practice the pistc
and centrifugal pump types are well known.

l. Centrifugal punmp

rhe centrifugal pumps belong to tue range of the
rotating pumps, forwarding relatively significant liquid
quartity oy low pressure. lts construction can be seen in
Fig. 47. e principal details are as follows: 1. tne scroll

case, manufactured nearly always in cas form, maae gcnerally

fron copper alloys and cast iron. 2. Runners, equippeda with
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blades, the most suitable material of wich is bLronze.

In the cquipments for plant protection, pumps with rauial
transfer are exclusively used. 3. kunner s..aft. It is gen-
erally nade from stainless steel, and supported in wearing
only on ore end, where the ariving V-belt rulley is mounted.
4. Scaling case, in whicn the runner shaft rotates. i.c
centrifugal pump's having one runner are wmade vith 6O=250
mm Ov runner, and tney are operated with 1O00=4000 rop ol
to provide Z-6 atm pressure. 1o outain higher pressure or
sometimes to increase the effect, rulti-stage pumps are
used. ‘The capacity of the centrif gal pump s used te hLighn
volume plant protection equipments provides lu0-400 litres/
min to recharge the tank.

2. Pistion pump

In the up-to-date plant protection equipments 2 or

3 cylinder piston pumps are generally used. The piston pumps

working with 200-500 r.p.m. deliver 20-109 litres/min liquid.

Their weiadht is about 15-70 iag. 7Their usual !igh pressure
limit aoeas not exceed 20-€G atm., To operate hyuraulic drop=-
let-forming equipments, in consequence of the longer pres-

sure time, piston pumps are nearly always used.

3. Special pumps

In some special plant protection equipments pumps
differing from the piston and centrifugal types are used.
Gear type pumps are used to the cold nist-plowers, wicn are
suitable first of all to deliver oil emulsion and solution.
Operating with 500-1200 r.p.m., 30 atm maximum pressure can

be provided to the normal processing fineess. Depending upam

the dimensions, their delivery capacity can be 5-25 litres/min

/Fig.48/.




C. Constructural yparts of air generation

alr blast is used by atomizing sprayers and duge
ers to forw droplcts, to forward therm, or to dispers powder.
Air rlast can be produced only in case of pressure aifference.
1he value of the NCCessary pressure and air volume is deter-
mined Ly tie system, const-uction and output of the equipmert,
To fulfill the denanus, several type of constructions are

to deliver air.

l. vlowers

Their operating principle is similar to that of

the centrifugal pumps. The pressure is not more than tenth of
atm, while the uelivered air volume can reach the vaéue of
100,000 cu.m/h. Yhe air flow can be either radial or axjal.
Smaller air delivery can be reached by radial flow blowers,
than by axial ones. With a pressure of 0.03-0.1 atm, 500-
6000 cu.m/h air volumc can be generally uelivereu in the casg
of plant protection equipments. ‘ihey have a specd of 2000-
5000 r.p.m. and taeir runners have an OD of 300-900 mm. The
blower olawes are usually manufacturec in hollow cXecution,
using stecl plates in streamline form. [Fig.49/. The axial
blowers /Fiq.50/ are clhiaracterized by the high air volume
delivery and the low pressure. A speea of 2500-5000 r.p.m,
and 500-1500 mm OD runners are used. Using 15-160 w.g. mm

pressure, tae air delivery output provides 20,00C - 100,000 cum/h.

2. Medium volume air blower

The medium volume airs blowers are used with 0.1-
1 atm pressure and 100-800 cu.m/h normal air delivery capac-
ity. Smallsize droplets can be produced by such structural

members. In the high volume mist-blowers necarly alwvays Root-

type fans are used in the air blowers [Fig.51/.




3. Piston compressor

iligh pressurc air can be proviceu only by such
compressors. “he value of the pressurc available in one
stage is 2-10 atm, Yacir operational princirle is similar
to that of the piston pum.s. In cquipments for plant pro-

tection, in nost cascs one-cylinder compressor arce uscd.

V. Powder feeucrs and powuer Lanks

Powder tanks arc ucsicnad to store dusting mate=
rials. With then are built togethier the fedaers daesignead
to uniform powulr uciivery. “aey have a usual volume of
20~10C cu.dm. vepending on the feeding system, their forn
can be made in liorizontal cylinder, vertical trurncated cone
Oor pyramid suape, duninisaing from tic top to tic bottom.
rron the many differnet feeuing systems, four types are
used to the up-to-date equipments: 1. Lruchfecder. It is
used to tne low volume knapsack and front ecuipments. 2.
grooved feeder. 3. screw feeder with padule-wheel. This
system provea to we the best to ti.e equipments for plant
protection in large-scale estates. ihe powder 1s deliverced
with uniform specd Ly tne right-and left-hand augers fitted
to the shaft turning on the bottom of t.e tank, to the middle
where tne nmaterial 1s tarown by the paddie-wheel to the flow-
ing out aperture /Fig.S5%</. The uispersing capacity has the
top limit of 5-& lLg.

L. iiozzles

They are designed to disperse liquid, granular and
powder-like chemicals. The liquid spraying anu processing
chemicals are delivered by nozzles to the products or plants
to be protected.
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1. HMydraulic droplet—-formning nozzles and mechanisnsg

In the practice many types of no,zles are svread,
but in our papcer only the generally used types arc treated,
They are: 1. circulating nozzle, 2. nozzle with udlspersing
screw /[Fig. 53/, 3. nozzle with tantential intake, 4. nozzle
with cross aperture [Fig.54 /, nozzle with pumping plate

[Fig. 55/.

2. Atomizing nozzles [Figs.56,57/

3. Dispersing mechanisms for dusting macihiines

The accessories and the dispersing mechanism, used
to the equipments atomizing and high pressure aroplet-forming,

spraying air blasting methods can be used to uusting, too.

4. Mist-blowing nozzles

Two types of typical nozzles for medium pressure
cold mist-blowers are shown in Figs. 58, 59. The nozzle shown
in Fig. 59 is operated by high pressure air, with a structure
similar to that of the painting guns. broplet-sizes of 20-40

micron diametres can be reached by Loth nozzles.

F. Transmissions

Depending upon the traction and driving, the con-
cection and drive of the constructural units are solved,
using several types of details and power sorce in the equip-
ments for platn protection. P.T.O. shaft driving is almost
excdusively used in tractor -trailed and driven equipments.
The P.T.0. shafts nave generally a revolution of 15 r.p.m.
540 r.p.m. speed is not suitable to drive the constructural

units. The powder feeder, the axle of the hydraulic agitator

and the piston pump usually require lower revolution, wlile
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the blower and the centrifugal pump demand higher speed.

The revolution provided by the P.T.0. shaft is to be there-
fore diminished for some constructural units and increased for
other ones. In consequence, the decelerating gears to be solved
generally by chain drive and almost exclusively by using

roller chains, while the accelerating transmissions are to

be solved by gear-drives with 1l:2, to 1:4 ratio.

G. Carriage and chassis

With the exception of the plant protection equipments
built in the tractor, the constructural units are generally
mounted on chassis. The chassis forms a closed frame. In most
cases the frame is manufactured from rolled stcal, pipe or
plate. The principal advantege of the pipe frame signifies
the simple proauction possibility, the relatively light weight
and the stability. 1he pipes have 30-60 mm ID, 3~6 mm wall-
thickness. In most cases seamless pipes are used in welded
structure. Rolled steel chassis can be assembled by welding,
screwing and riveting. Lspecial@y is advantagecus to manufa-
ture chassis from rolled steel for mounted equipients. Recently
cold-formed sheet-frames are used with good results. 7Their

Production in large series is economic.

CONCLUSION

On the basis of the present paper ~arn be ascertained, wh, it would

be necessary to manufacture plant protertion equipments 1n the developing

countries and can be outlined in general, which ~onstructionn and complexity
degree could te expe~ted for these countriec, We have emphiamized, which
details for constructural units could te uued 1 Lhe most Lypes.  In
consequence, conclusions can be made as ol owss

Depending upon the technological level and technical

standard of the countries, tihe production of such machines

could be introduced in three stages:
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On the basis of the know-how, obtained from abroad
and the imported total detail quantity, assembling of
the equipments in existing or established eracting plants.,

On the basis of the know-how, obtained from abroad and
imported principal constructural units of the machines,
as well as other simple partec produced by the home

industry, execujion of the assembling processes in the

particular country.

On the basis of the know-how, obtained from abroad,
manufacturing every part and constructural unit, as
well as their assembling to complete plant protection

equipments in the factories of the particular country.

In order to execute the above mentioned tasks, detailed
surveys are to be carried out in the interected countries,

examining the following:

which machine or machines are needed in the particular
country among the types enumerated in the presen paper
/FAO /WHO problem/

- how many machines are required in a year;

has the coutry manufacturing capacity and in which
structure?

Is the manufacturing capacity available in the country,
suitavle to produce the principal constructural units
reqfired to the plant protection equipments cnumérated

in the pres7nt paper and which are the parts to be produced.
Has the country manufacturing plants suitable to assenpling
work and what capacity and level can latters provide.

Is there a possibility in order to diminish the estab-

lishing costs of transport ways and production costs, to

co-operate with several neighbour coutries and to execute
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the detail production and assembling in a concentrated
manner. It would be very economic in order to increase
the series production.

- Has the country raw material sources and in which measure.
Where can the basic materials, necessary to the detail
production, obtained from.

- How is the manufacturing or assembling industry perhaps
available in the coutry, endowed by experts. The education
of ski-led labour for the manufacturing industry /I.L.O.
problem/.

- Has the particular country intention to produce plant
protection equipments besides the own requirements to
axport purposes.

- Which developed countries are ready to hand over know-how

to the developing countries and under which conditions?

We suggest that a group of selected experts of the UnIDO
carrics out surveys according to the above mentioned points
of view and on tiis wpasis, tals group has Lo prepare de-
taileu suggestions in oruer to irtroduce the assembly and

manufacture of plant protection and other agracultural

macuines in the developing coutries,
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