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INTRQOUCTIOM 

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 deniage   to   the   plants   themselves 

as possible.   The  problem   is  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   its  heat and 

heavy  rain  creates   ideae   conditions   for  insect  and other 

type of  pests   to develop   and multiply. 

The present   paper   has the  purpose  to   point   at the 

possibilities  of producing  agricultural machines,   partic- 

ularly   tnose   for plant protection in  the developing count- 
ries. 
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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. 



PROTECT l UN 

World   iooU   supply   situation 

Durlmj   the   last   bo  years, th«   population  of  th# world 

has   been uoubleu    and   nowadays   It   numbers   more    than    j   bili long 

According   to  careful   estimates  this   nunU>ct  will   hi     neatly 

doubled ay am by    the  year ut    ¿ooo,    when    H  will   reach   th« 

total   number  oí    b.b-'j.ö   hill ions   inhabitants. 

The  food  supply   situation has   bien    i nvi'St iq.it *-tj   by   the 

FAO.   According  to   this    survey,  une    third   ui   tht  population 

on the world,  round 1   billion  persons,   consume   the   estab- 

lished  necessary   daily    food   value   of  Jooo calories   pet   head. 

The  second   one,   third   of the   population   can qet only   2cx>o 

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   so  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   a value of   about   4 billion  dollars.   Con- 

sidering the   actual level of   production,   an increase   of   about 

12o million   hectare cropland   would   be required.   Such   a large 

scale   increase of   agricultural  land  is   from several   rea- 

sons   impossible   and therefore   the   cnly  possibility   is  to   raise 

the production,   to  increase   the yields,   particuéarly  by plant 

protection   and ferjilization   /!/. 

Damage  in agriculture 

'"•'"'•'   l!:V(,::'|:,:t,"-"lS   have br>en   ioi.o    t n mw> u re  t he   <\w\;w'-•••   <hv>   'o   I he 

paraiïi t.p;,,   f ,. ,-,   flllIj    wwh:    ln   u,n   worM.       Í Miw!,,,    t i-.r- ,1.-, r .-,   ,•„ ! 1 r. • t,.,j, 

all    l.>><-   il«.-c    •:l¡r(-ñ   !v   -,K,>   \ni:<r-'r,,   f , r, íM  and    Wf.H;:   :-,/'r. i f;-    4<>-   V' 

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?   soil   cultivation methods   denotes  circumstances  ad- 

vantageous   to   the   crops   and  disadvantegeous   to   the   para- 

sites.   These   i.iacnints   are   introduced   not   lor   plant   protection 

purposes   unu   according   to   their   characteristics   they   cannot 

be   considered   as   plant  protection   equipments. 

From   the   point  oi   view oí    the   plant   protection   the   plant 

selection   is   of   great   importance,   with   regard   to   the   selec- 

tive  production  of   s(ecies   resistant   to   the   diseases.    In   chis 

domain   the   problems  ot    the  mechanization   in   the   plant   pro- 

tection  concern   first   ot   all   tue   seed-cleaning  ana   seed-dress- 

ing.   The   seed-dress i:itj   egui[ nentsare   typical   plant   protec- 

tion  niaciui.es. 

üne  ol   tite  uethou  of   the   plant  protection  xsXthe biolo- 

gical  control     The  biological   protection  controls   the  adver- 

series  oí    tue   parasites,   reinlorcinq   and  maintaining   the  bi- 

ological   eguil it num. 

It  has   no   -.. gni f i cant   im chani ¡cation   problems. 

Mechanical   control.    it   is   generally   envisaged   to  control 

the   parasites   by   physical   means.   I rom   the  point  oi   view  of 

the   mechanization,   this   protection  methou   cannot   be   neglected. 

The   insect-culleCtmg   equipments,    the   trenching   machines  pre- 

venting   the  migration  ot   tue   parasites,   the   tree-trunk   clean- 

ing   tools,   etc.   can   bt    useu  with   good   results   in   many   cases. 

There   are  many   possibilities  which   can   b«   exploited   m   the 

future   in   this   domain. 

Chemical control. 11 is lise most efficient plant projec- 

tion method. In order to prevent or directly remove the men- 

acing damages it can U useu with the best result neatly a- 

gainst every insects and diseases. As its disadvantage isto 

be mentioned that, especially in the List tun«», t!,, ai plied 

chemicals have controlled also some parasites inweet». This 

harmful   phenomenon   is   very  unsigru í u ant   in   comparison   to 
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the advantages of this protection method and there is a 

possibility to eliminate it. 

More than 9o per cent of the equipments used to plant 

protection purposes signifies the executive means of the 

properly called, chemicaé control. In consequence, very often 

only the equipments of the chemical control are mentioned 

in the literature as plant protection machines. 

The effectiveness of the chemical control aas been 

determined by several statistical methods with the result 

of quadruple compensation, that is on an average, the mone- 

tary unit spent for chemical plant protection ws reinbursed 

by an additional 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 to 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. Furthermore, the insects and the fungoid diseases, the 

so-cailed quarantine insects, etc., e.g. the potato beetles, 

rats, malaria mosquitos, lailuew, etc., are to be controlled 

in any ease, according to tue sense oí the international trea- 

ties, as well as the epidemically spreading insects, locusts, 

mites, etc., menacing not only the yield of tue year, but 

the distroyment ot the total vegetation of the region, are 

to be eliminated. 

Classification of the plant protection machines ________ 

The machines and «quipments are to be distinguished, 

first of all according U- t:.e ¡Iura protection r.< Urnas. 

Machines ut Use iiit-ch.taical_om_t.tol  can t>f included the 

insect-collecting equipment t>, tat. trenchinq runiaat:. for 

insec L-coilei tlon, tin:   equ l i cent s Ji.u U>o*;. lei Hot-trunk 

cleaning, the flame-thrower», tee ¡¿oil tuwigaturs, etc. It it 
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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 Le 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-9o 

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. Total weedcontrol is used generally to clean 

the roads,railways and dikes. 

Our paper deals further only with the properly called 

plant protection machines and equipments, mentioning also 

some particular methods for mechanization in relation wth 

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 applieu chemicals, as well as according to the 

working methods of the machines. 

The spraying eguipmentsprovide the uniform spread- 

ing of the liquiu material in form of urof lets. As the 

spreauinq, the uniform uistributi m and the covering of the 

plants expressed in the percentage ii   the surface are de- 

termined first all by the droplet «IT, and the droplet size 

depends upon the working jtinciple, U is reasonable to 

classify the spravmg t <|uipmt. nt s according to the producing 

BWthods of particle, 

1. Hydraulic di op-t ormiini in>t ay $pfuuip:.>«-nt s „laina- 

gratt» the »•«tteriul n-. ...lopiet« without uMmj air ana 

dl*pt«i»e intus-, onto 1.1¡t.- t»ui t ace oí the plant*. 
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2. The spraying equipments working with compressed 

air  blast use  the  air  to atomJaethe  liquid and 

to  transfer  the  uroplets.  The  air  blast  is  produced 

by   the  constructural   units  of   the  machines. 

3. If   the   air  blast   lias   the  primary   task   to  atomise 

the   spray   liquid,   the  equipments   are   atomisers. 

4. Spraying   equipments  with  combined  drop-making   and 

drop-spreading  by   compresseci  air   are   named   such 

equipments  wicb  only  diminish   the   urop-size   ana 

distribute   the  crop  uy   air  blast. 

5. The  mist  blowers  work  with   smaller   drops   than  ali 

the  other   spraying  equipments.   They  atomise   the 

spraying  material   in   liquid   statt    producing   ;ustlike 

droplets.   If   the   nus ti,lower   is   based   only   on   M'di.m- 

ical   principle   and   tne   urot.let-si zc   is   determined 

by   air  pressure  and  air   speed,   these  nutuo s  ran  ht 

called  iiiist   blowing   /aerosol/   method.    In   tne   ca-u   of 

tnermal   fog   blowing   the   spraying   material   is  evapo- 

rated  by   heat   ano   the   *og   is   formed   by   the   steam  pre- 

cipitation   /warm   aerosol/. 

The   u us ting   macmnes     are   used   to   i.nread   products   in 

form of  powuer.   i.vay    ¡usta   operates  on   the   ¡r'.iiciplt   ot 

air blast. In older to motease fe addensivi e! fi et ¡f the 

powder, the powder is mixed oy water . '.his an thou i :> \-illeu 

W©t   or   ¡no is tened   dub ti   ¡g. 

Tne   seeu-m easing   i.idcui ¡.v a   ait   envisa^i««-   *-••    ¿t't«et 

the   seeds    to   be   sown   od    planted   .uaii.st    laini.-i-s    ¡nie. ti-.-n. 

If   the   processin«}   ...umr     is   u:,eu  on   t.,e   ¡,. t>..    .,,!!,»<       in   Inf* 

Uld   State,    the   ¡liHiuuic    is   naneo    lip. m.   dr e % «. m ... .     •   •«       ••' 

Chin«8   ami   equi prent s   usinq   ,-t dt t ;.bii.-i  m. iii.¿r-A    m    f  -n    •>! 

powdt!   are   nanwii   politi   >¡IUMII,-J   «>Mui, t • tot a» .    i!    ' '••*•   ••*t"ihBl 

carry out   th«  sprin*uig   ana  th«  po^a^t   íUI.»*I¡.*¡  !t..,tnt*i M*!* 
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ni*  follow »ni   t/pe« of   hand-operated sprayers are 

Ih« y   <t*-    ,-*»«¡   f ¡ t »t  of   ali   in  flower  gardens,  green- 

tit»***««,    »r.« it   •--*. t ut   i«,   low,   but   tiie   quality of work  is 

toetl.   "*».••   «*« i i   *    •--?    t M*   spiayeiü   IH   not  more   than   3-4   kg., 

a«*!   ih«   «j »riji...   ,• i {'. irnanrt-   »lenities   some   cubic   centi- 

«atfes   »|i*,it, j   i i j..ik'.,.    ivi.  tiaHit:   types  of   the  above  spray- 

Ms   #**'    M,»-«*;      H <,»• I ai i , : 

*     tiym áuti-    .¡.tt«,-»^iíüt> u   sprayers   /Fiq.l./ 

it-   tit;   Mim it -t   typt»  a   liquid  pump  with a metal  cyl- 

ifutet   n   ;i!.i'.j   » t 11     1 • -• »(    ijii  diameter   and   in   a   length of   2oo- 

4tx>   wi,    Is,   »!.#•   > ,-inulei    there   is   a   pump   sealed by   leather  or 

CtibUer,   .H**!»*««"
1
   o y   pump-handle.   At   the   end   of   the   cylinder 

notile   l'i   .iHwt'ht'«!.   At   the   tilling,   the  piston  is  urawn  out 

fro»   litui.«,   suckeu   in   through   the   nozzle   hole.   Pushing   for- 

ward   the   „latón,   the   vaivi    is   closeu   and   the   liquid   cannot 

flow  out   but   throuqh   the   nozzle   /Fig.2/.   The   hand-operated 

«ir   pawn-   is   «.'Ut able   to   i orm  smaller   droplets  and  to  be   used 

in  continual   operatici.,   uvt-i   the.   spraying   liquid  tnere   is 

coatpresseo  an   oí    2-'->   atm pressure  which   is  pumped  by   hand- 

Operated   air   pump. 

-       Pneumatic   hanu-operateu  sprayers   /F ig.3/. 

In  eu as eg ut.-ne e  of   the  hand-operated  air pump,   the 

compre sa ed  .ut   n«   the  cylinder  flows  towards  the emission 

hole   /under   tue  pressure  of   some   tenth  of   atmospheres/.   The 

air   which   is   fb-wing   cut  with  relative  great  speed  absorbs 

the   liquid   througii   the  tube  placea   in   ringhtangle  before   the 

««lesion  hole  and   takes  with   in  small  distribution.   The 

liquid   containers   are  generally  made   in  cflindric   form, 

placed   under   the   emission  hole  in  vertical  or  horizontal 

position.   The   usual   volume of  the  containers  is  1-12   lit.   The 

diameter  of   the  pneumatic pump cylinder  is   2o-So mm.,   the 

stroke of   the   leather  piston with muffle  is   15o-3oo mm. 
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2. Knapsack sprayers 

The hand-operated knapsack sprayers can be divided 

in two large groups. In operation, che sprayers with liquid 

pumps are to be continually hand-operated, while the spray- 

ers with air pumps and Latteries are not. The total weight 

of the sprayers is generally 2o-25 kg. The most important 

characteristic of the 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, diaphragm 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 pump 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 changes 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 reached. In consequence of the low pressure, the dropfet- 

size large and the coverage small. This sprayer type is 

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 5o to 15o mm, while 

the effective displacement is lo-5o cu.cm. The most important 

data of some low-pressure sprayers are summarized in Table 3. 
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Table 3 Sprayers with diaphragm pumps 

Production and type Own weight 
Tank 

capacity 
/litres/ 

Effective 
medium 
pressure 
atm 

System Vermorel 
/Hungarian/ 

Holder Metzinger 
/West-German/ 

Morava M-l 
/Yougoslav/ 

Vermorel Eclair 
/French/ 

Platz I. 
/West-German/ 

8 10 2,0 

7 15 3,5 

7,5 12 3,5 

6 15 3,0 

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. Essential 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, whife 

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 m. 

The hand lever is generally conducted over the shoulder of 

the operator and the vertical pulling lever can be operated 

in a comfortable position. 

¡, 



-   16 - 

Table 4 Knapsack sprayers operated by piston-Jype 

liquid pumps 

Production  and type Weight 
/kg/ 

Liquid tank 
capacity 
/litres/ 

Medium 
pressure 

latin. I 

Universal Arbor 
/Hungarian/ 

Pomosa Rebenspritz 
/Last-German/ 

Morava M-2 
/Yugoslav/ 

Holder Fortuna I 
/West-German/ 

Kyoritsu MSS 
/Japanese/ 

Platz Frankonia 
/West-German/ 

8,5 ie 

9,0 18 

6,8 14 

7,5 16 

6,5 16 

8,9 18 

7 

4 

4 

5,5 

4 

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  useci both  in vine- 

yards  and  in orchards. 

- Air  compressor-operated 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  air  compressor  build   in  the  sprayer.   As   the  air 

compressor,   built  in   the   sprayer must 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  having   filled 

in  the   liquid  using   the  manual   ^ir  compressor,   a  pressure   5- 

10  atm  can  be   provided  over   the   liquid,   depending   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 pressure 

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 m long metal or baiiojoo lance can ue attacued 

to the flexible tube. Table 5 includes the informative 

data about the sprayers with air compressor s. In the up-to- 

date sprayers the diamètres of the air compressor cylinders 

are 2o-4o mm, while the stroke of the piston wi*-.h muffle is 

3oo-4oo mm. 

Table 5 Air compressor operated knapsack sprayers 

Production and types Weight 
/kg/ 

Liquid tank 
capacity 

/litres/ 

Maximum 
pressure 

 /atW 

Harmat 
/Hungarian/ I. 

II. 

Pomosa Rückenspritz 
/East-German/ 112 

113 

Kyoritsu MSA 
/Japanese/ 

Platz Herba 
/West-German/ 

Holder California I 
/West-German/ 

Metalurgia 
/Bulgarian/ 

10 10 
11 14 

9,5 14 
8,0 10 

6,3 11,5 

6,0 12 

10.0 12 

12,5 19 

6 
6 

6 
6 

5 

5 

4,5 

- Pneumatic sprayer with air-storage tanks /Fig.7/ 

To this type of sprayers simple, pressure-tjght cyt 

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 si.idller and the carrying of 

the sprayer is not tireinq even with ¿o   litres Uquiu 

fillea in. The knapsack tank ¡,iust be fi lieu with air till 

3 atm pressure, after that: the liquid is pumped ml,, the 

sprayer, while the air is compressed and after nuvir.q fin- 

ished the filling, tne pressure reaches a value of lo aUu. 

During sprayiig, the spray liquid is pressed out by an elas- 

tic air cushion through the pressing tube. The hand-operated 

filling pump used to the machine can stisfy durinq the oper- 

ation of 3-6 sprayers depending upon the work corni it ions. 

The filling pump has diaphragm piston system. Recently, 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 

1 m, the powder quantity to be thrown out by a double stroke 

is 1-2 grams. The air current for the powder spreading is 
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provided  by  hmkkim»   oufl)">t»(i  uy   I»--»ti mi   i*-il«%#«  newt   « 

cKtlnq  plat«,    i'hc   tltuii.^i   piate   vmn   i.#  mt>v«><.JI   i*y   hand»   too* 

" ^^fcE*£i-•i.ìiitSl iti- * ''^' "!¿   *! l «'!*"   ." î i <i ,    1> »/ 

Tr»#   gì ruteni    dit    vi'luf*    IN   jiovt.ì»!.   t--f    this   typ» 

Of    (iUttt'IS.     .ìi«       -«ilila.l^l     --!     !,.«•     ¡ì,I,!I I     fît»    wel*     tu    th« 

back   ol    thi-   -i, ci .it Oí .     ,   .«•   nintm;,u     i>.   a¡v[i;ci    in   two 

parts,    li    the   hanu    i««v*»i    i fi   imivfi;   U|--w.it in,    •-.*•   !>¥tii(;inq 

bl«de    Will     ;.iat!      !.<•     the      M   ft,       ,¡i<      lì   J..i      ;, I   H      VrluP.r    of     Con- 

tainer      Uli   II   .IM    >.     Jl.-i      ,» i  Í        Î   ,.)W»,      '.     ;I<*U.¡   ,      f..f       t   i    ¡...t       U}   pi't 

BUCK iti)    valve    ..i-lui,.,    t,,,-    i  ¡,i,.|-,     u     t r.4'    -. ti;,»     '  ¡rr    ti.r    dit 

pressure   i net * as, },  t., ¡ .lf    tn.-   i ¡a. ••   .*?.v i  ,.» • î   um»,   tnrougn 

the   left   button   vaivt     >, • <  i » v f ' i \ 

versely,   th >r o ("eu .^eS    ci I *»    t. xi"liiili.i.''l 

at » 

î ;  f     l.   il-*: 

li-i*.    In- 

ule b   ÜÍ 

the   blade .   'lin'   ü.sudi    VuiaiíH1   «.it    t i.4-   [i'WUí'i    it ceiv:-i    includes 

6-8   cu.dm,   and   li!~ti-   g   powoer    is   t M i.>wn   out   t-y   ont    stroke. 

-  Fan-operated   duster   cat t u u   in   t :,e   11 ont   l! i is.    il,   1 ¿ I 

The   uustt't    is   can lui   b. t he it'«-rati>r <g¡ »»•at HM) straps 

in the front oí his Doüy. 'I'm ait rutient iifeui'u tor the 

powder throwing is pioviuea tv, tin tan. bir tan is operateci 

by hand lever, using accelerating gear, rh* . ttective rev- 

olution number is bO r.p.ra. on tut ct auk arm, ana ai cut 

500-700 r.p.m. on the Urn, while the powet demand t . about 

0.1 HP. Ttie mixing blaue mounted us tue receiver ¡tas the 

same revolution as the hand lever, '¿'he uni form rating is 

provided by the bristle brush feeder, 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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Such equipments are generally operated by two 

persons. The intermittent operation of th* equipments 

provided   by une   oí   tue operators   who operates  the   piston 
pump  in  standing  pos it run.    ,'lu.  SPO,n.,   ,„)nn(  ,r at-uuiiu   '»peratur  qenerally 
carries  out the   spray i mj   bv   tli*   i-,,„•.. i      j- in j   uy    Uit    laute,     .,umt-   r-.anut acturer« 
have   introuuceu   euuiunifni «   win    -   r M     l"UlLis   wlUl   "»«'itiprussoisur    tanks 
on   hand-operated  wne, narrows.  The operatic   p.mciple   is 

like   to  that oí    the   knapsack equipments,  only   the   container 

capacity   is „C,   greater.    The sprayim,    can   be   executed   in 

a distance   of   lo-Ju  .etres    fro.   the one   position,   depending 

upon   the   length   of the   flexible  rubber   tube   attached to 

the   spraying gun.   The   spraying liquid   tank  capacity   ls  5o 

litres,  and the   piston  pump   pressure is   lü atm. The  per- 

formance  of  these equipments exceeds that of   the knapsack 

machines,   and their structure is   simple   and   safe  m  oper- 

ation. The   continuous   rating necessary   to the  operation  is 

about 0.1   „p. ïhe raediuni effective pressure   is  4-5   at, 

The   top limit of   the   total   weight   is about leo kg.   The spray- 
ing   output   can be 2-6   litres/min     +-ha*.      c ^ o   litres/min,   that  of the  medium type 
equipments. 

" ImPener-driver wheelbarrow dusters  /Fig.   15/ 

basily  operated equipment with   relatively  simple 

construction. The  fan   and the powder feeder are driven by 

the   a*le of   the  pneumatic runners,   using   an accelerating 

gear.   The  horizontal dust, pipe provides   3 m dusting   length 

to the équipent.   It is   suitable to dusting smaller  plots, 

parks,   lawns, the   adjustable  maximum portion  is 2.5   gra^/sq.m 

The usual  volume   of the  powder container   is 1O-30 cu.dm 
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the axis of   tne  drivppj   umju.v.   .....    .,u   v   | j (    lt!,iit.iuu 

by  tilt;    tan,    coo l y    the enyine   a-iu   su. i.uanrua.U    ft   v,,^;, 

the air   current  iietv.t1^   to   u.e   u; rayuni  a;.iJ    .u;.t ¡i,-,   , . ,t* 
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tics of   these   equipments   are   included   in   * able   c. 

2.  Lngine-driven  sr, rayers wltn   piston pumps 

This   type   is  suitable   to   inte nruttent operation   as 

well  as   to   continuous operation  and   operation with spraying 

gun.   It   is  yenerally usea   in  vmeyarus.   uur.ie types are    manu- 

factured   to   operation witn   fielu  sj raymcj    freine,    un    euui,.- 

aient can be   operated uy  one person.    \ ne eouipun nts die    unvi.ii 

by two-stroke   air-cooieu   petrol   engines  for operatic   oi.e 



t?U*M*t Ir   lUlon   ^,m •   ..,      ît.wjMII|„     ^#f 

Ifttewt«»  !T**t   ç»f   v»,    «i  aijvf. '     * • •*      i ir i t    i»f    t    ^   #ft. 

till*«.     * '• *     •    « f a i 
«U 

• '1    *      i •-     » 

l'Vit     » s 

** 

i '   I ».   , 

*      a     «  *     I   •• 1       «Ml 

M«f tr-«. i l '   *       «,  I .»    * f t    a | 
A-      , »- 

-«••i»    • >iHi''¡,J- ,   t      » I t '  «  -    ,|  , V»   fl 

Tyi»« 
jw,  J , 

-«I «i    ,   4      ** 

-**        ! Jt   t 4Î,  «•,_.»•,£ 

. '   , ft 

'»«-si -i.*f»ai; 

'    •  * *. • " I   k «. t   ,    »   Ut 

if   S »   --.«  1 "Ja 

.  at« 

* r-~ IM»-.      k =»1 

• i * i.» * 

!|4tl      t*     . 

j t. 

*    *«J 

t-t 

». 

•Ill    liowrf 

SâiiûAIiUJLSii^îiSiii^jjt^^ SUA*« ^ SJ^  LiÄlStSJLÜ i*.I*/ 

'-'•»•^•-     -»«•"    •«'  »total     „•.»     t,      ,r«    -i#l  »  luc    lm    |iÄ 

piatoti  ci*ir»3-i        '.i.,,.,    •-,-». _ 

•    *•   -*« t*-,,    it,t.-   t.--,r   8| ri,   li',u4u 
tana»  *f*j   thtrtfofi?   <„..  lil4B^   j,  , »«s*a*»¡, 



ÏIK.-   ('tris«!»   urti«   il«»   i,   !;•>   *   s*.m,   «n*.   %m 

Tri*    «tM%-»r.««0|       i*       .»    t    •«-           ,       , |     ,4      ,„,,..»,,   .,„,       ,t.,M ,^4     „.«r>.| 

tfWs     -,#S|       t          H -•'•••• -v.*...   .      4....Î      t ,   r »  |,   M, ,      ,    |t      .       ,,,,,,_     v:.* i, 

•••**»»-       -••••JI--         '-      H"M   t.     .      (. »      ».      .         ..jr.,   t            ; ,        .**      ,,     „,   j   |ti| 

pf      »t«W     fc..     ,.i,     »Mi»      its     *(t*: iljwil     »4M       •.   4|4..   l*;       l--,^-« 

X*    IMI««. 

'i «âilc    I 

»'^li'»-a»i-w    i » elf.!--   |--»#%_ » 

typ«   *iw IM 

.•I 

* -% i , » 

** . 

"•• ».I it    •> | I i, 

im h 

*!.   } .• 

»•Ml 

.i.ii.U'iil 

MOltflM        sii 
/•*•)• t ~ i.tt-rMi' 

i* f 4t>* . f * 

il t*.t. 

I». yOt   «   *   * '.,     :(.!'   } 

J 

I.O 

i.O 

i.* 

tti 

li*.» 

• OU 

•y 

>..*" lu t». 

U- »U> *\y 

U- «H> ».*» 

a* i« li.«- 

ji- J*j J ï . - 

; • » •   t -i *'    i:-    -at4.ir   f 11 «t    ,.,f   ali   ti.   j..f §vi4e 

«lUfttiM.     I   --.t      |!       4 •;     ¡"..M-st»;    «»     » , ,r      it      mit!,     i »il I i;*p»|satiH| 

(litio«}«   tt>   » .tu ,    -.Hit    *< t    -,u»Us,,i   aj.-u   *t< Mat • ii.'i   ¡»|ia»ifv-i, 

I.ÔO .     .he    i.uiit-ii.    i-t.i,iiie»    i,*v«:    ,»   |« t I > • » t .«i.t. *    -.«î     »-.    ,.l,     4 tt 

tOf>    lini»   of    u.«    t«t*#    w«miil   «>|    tftt«M<ll-<al n«w   *j «alunit, t.» 



t*M   ..y   N«   «.r*»»*,   «r»   o^rn«)  with   «   total   wtitfht 

* »       I   <>^   •':,!« >{ t        ,, Ì4.ÌUÌ f    .1f.il ifc ¿Oi)~ 

r,I*-",*!  ¡    '—f •<•   *•-,    i »• r,    »I-^HH, cu.m/h, 

*      *        f -i-      i  • .    .it   I !..      ......        ., 

#f   Ml« i «M«     * 

A4TC0 t'«i i r. .4    • 

••-?. 

-*    »¡i 

1 iM>    *» J y 4 J r » t   î 

Uir««: ti,    ..•» 

JtJtA.    ï . .   . 

#W»t ¡N     •*.•• -.     *< 

ptv%*>*   f ï > • 

IrtKj Mit-   3       lì   . 

» -. 

•' <• 1 »i t i »  1.    ;  t t »y i tics 

* *    "*       '* '       • •'•'-  •    ' ; r   ,   * an S     U'dVeg, 
•»if       IMVCî      1    .       - «^ ,-,,-, ,.».,      ,,;,, 

•"•    ""   «   *   *      i II.    .«,-.., 

* -. I î.     .»*  it      •    f       !      t     ,1    n i,( 

• " ! i* «î    , *' 1.1 <ij 

- •«•-• ï*  ?      f •  r.j#  |       H ,     ni 1 von 

' *•      :»-*'*     «<     ;*l   i »"ft.    of 

! I 

,  ! 

'   t 

f' -  * i t •    i '-->'¿   i* -,,. it »,   for 
1 •••*'•   .     ti-   •«  i i   .1:,    ti-r   ¿>lant 

-•«^t-.«,,       ,,»..ïfu   . t í"li«i tat, .    it   can  be 

'*    #l  ;   -•••» l; *ii. w "»•ads,   «   the   task 

t. sMt££I¿ii^ü^aiíaJt.M.t at» ati«t»ra 

,"i,,i,"uUv'   ' htii«i:u   are  (jfncr«lly  used   In  lim- 

it«,!   .,*«.«•.    t      •    ,:   ^ir-ii-vii«   «nilrulture.   Hi«  output  of 

«UCt       «-*|u ipf  »"?   1    » :i|  f «   »J f.J        •«     . ,       1 

*.« i t   l.îî.a       f  .     J        •.,!.!,;;., ,-- .   »    , 

«• •- in,J I  •. f 

'«'     t:.t      'tdlilil     i'stdti     COn- 

•     " >w* *•*' 1    <   •*•-   ii'-r   "t    Diese 

'••*!:?   » f <"•' «*• • t m:,   f*.   i,f  (¡xe- 

•    ••««•«' •»i i   «• .! 01. t,   at *'    n.  aotni- 

u'Attî'i   —-1''« •'•••.•• 1 - -•a.,. ; ld   ,»i.,,!•.,   nan,!,,,«   are 

^»pi,»,.,   „,t...,   ,,,   „,i4    ,..   ,JIS.1:.(    ,itayll. ,   i}ttliS>   Ui  urcnarus 

rn^uh -t'i «-¡.t ..    , 

Ana   ..-..»fat î :..} -•>.w l,   ;•»   (if  ..       i;.      f 1 »   i :. H . 

1.    Uitlii 
iJLti1. ! ' • « J li Í   uLLs.i VJ££ïILJj^id^SLiáTLl«   •' » ä ^ *- •   ¿-¡,23,24/ 

••, u i ,'f* nt s   :.,i v* 

m«r #1 HJ.. 
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ty^f   »#   »H'.ai;,  -iD,  »a.U.i.   i>iu»(.   „nd   (.yarauiu.   arcVlet-fonn- 



- 2'j   - 

ing fielr spraying frame. The traction force of the horse 

provides both the travel and the drive of the units of ma- 

chine. The equipments ì.ùVì,   a total weight of 100-4OO kg, 

the total power demand is u.2~ü.b hl». Tue equipments work 

with low or ¡aediurn volume methods. 

2. horse-arawn dusters without engine /Fig.25/ 

The equipments can be used to carry out field dust- 

ing by air current, field dusting pipes, or orchard dusting 

by hand-guns, anu often botn operations. Lvery tape is fitted 

by radial fan working with an effective speed of lüüO-2L>üü 

r.p.m. The fan i3 generally uriven by two-stage guar front 

the impeleer, out sometimes by three-stage gear. Tue fir^t 

stage is usually uriven by chain, while to the Uiguer stages 

is used L>oth gear anu chain urive. Auger-type powder feeaers 

are designed to the equipments. 

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

- Lngine-driven horse-drawn equipments with piston pumps 

They are generally unsigned to carry out fielu 

spraying by spraying pipes an orchard spraying by parying 

guns with lance. The piston pumps are operated by built- 

in two-stroke air-cooled engines, qenerally through deceler- 

ating gears. The spraying output of tne piston pumps pro- 

vides 15-40 litres/rnin, while the pressure often exceeds 

the 30 amt value. In most cases, two-cylindric piston puirtps 

are used, but two or three cylindric types occur, too. /Fig.2ts/ 
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" t-n9ine-<*rawn horse-drawn equipment« uH *-h f,w. 

Besides tne fan, centrifugal pump, or sometimes 

powaer feeder, or Loth can be used as constructional units. 

The equipments are designed to spraying or dusting with 

atomxsation orchards or rarely, for atomising sprayxng or 
dusting fields. 

D* l£actor-arxven spraying and dusting equipan«-« „^ 
in fields and nm\ *r,\c 

by tac introduction of multi-purpose tractors and 

the increase of the power uemand, tms operating method has 

generally spread on the areas of large-scale mechanization. 

A part of the spraying and nust blowing equipments working 

with puiverzation ln orcharas, can be drawn both by horse 

and tractor. „a tiiese equipments can be urawn by horse, too, 

they are generally operated by built-in engine, .ome equip- 

ment types has been manufactured witn removable engines, in 

order to operate then ,y 1,T.U., out the dismantling is not 

very reasonable, because in most cases, the detached engines 

generally cannot be used for other purposes, /big. 29/ 

The other qrouo of tin fM^..„, ¡ J   l UL   Ll'c tracLor-arav;n equipments 
operate by Luill.tn cnginC; ixctlu by t;ie extr[iordinar 

great output. The :,c-callcd automatic orchard sprayers w* 

giant" output aro manufactured t„ such execution. The top 

limit of th, performance o£ tractors suitable to plant pro- 

tection purposes ls 40-.0 ,1P ,heavy multipurpose tractors 

with pneumatic wheels/. The built-in cnuinos „ave a perfor- 

mance o£ «.-„o :,r. The total weight of the, generally exceeds 

1500 kg, and the s;.ray liquid tank volume is over to looo 
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.O.   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   the   absent  engine   and   the elimination  of   the break- 

downs  due  to   the operation  of   a  separate  engine,    /rig. 31/. 

The   tractor mounted  nacyine are   driven  by  P.V.u. 

too.  One  of   the special   characteristics of   the mounted  ma- 

chines   signifies   that  they   have   no wheels,    but   sometimes 

castors   are   used.   The  elimination of   the  chassis  makes   the 

machines  more   simple  and   less   expensive.   The   top   limit 

Of  the   effective  volume   of   the   spray   liquia   tanks   is  about 

300-4OO   litre  and  their   total   weight  does   not  exceed  äüO kg. 

The power demand of  the   construcitonal  units   is   b-20 HP 
/Figs.   32,33/. 

The  constructural   parts,   the  spraying   frames, 

etc.  of   some   mounted mac y i ne   types are built   in   the  tractor, 

in consequence cf which   the  diminishing  tractor   stability 

must be   prevented  using   tractor-urawn  tanks   furnished  by 

wheels.   This  machine type   is  named semi-mounted machine 
/Fig.   34/. 

The  machine  types  built on  the   tractor  must  oe 

distinguished  from the  tractor  mounted types.   The   tractor 

mountea  equipments   are  characterized  by  the   complete  closed 

unit and   the   possibility   to   simply mount  it   to  the   rear  of 

the tractor.   We can speak   about  built-in machines,   when  the 

structural   units are not   built   in blocks  and  some   detail 

groups   are  to  be mountea   separately  on  the   tractor.   Tractor 

mounted machines on normal  chassis can be   used  first of  all 

in low  fielu  crops  and orcnards. 

Machines mounted on   straddle type  nigh-clearance 

tractors  are   used in vineyards   and nigh row-crops   /Fig. 37/. 

There are machines   driven by horticultruai   trac- 

tors,   belonging to  the plant  protection equipments  of   the 

multi-purpose   "manual"  tractors.  These equipments  are  de- 

signed   for  use in  "semi mounted" execution.   The  structural 
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units requiring drive,   /e.g.   piston puxnp/   are ^^^ 

on  tractors,   while  the  spray  llquui tank  are  urawn.  Them 

are   types   to   ue   operated   complete ley  mounteu   on   the  trac- 
tor   /Fig.    Jb/, 

Tablón   o   and   •j   ,,1Ve  u   Miliary   oí    tue  geiu-rally 
used macain   types. 

~bi£-â ^^iMii£_^al£i-tonnxng   fAc.iu  spr.y,,^     

Traction  urivu       Max. Llquid     «pIay_   Spray        TQ_ 
Type   and manu 

facture «Pray- preii- xmj     Uquiu        tal 

1,,q sure        length     tan*,        weiqh 

/llt/nU!'^ /litres/ 

Almann loo G 4 5 
Holder MS 2b 
/West-German/ 

Z bu 

Platz 75/9U 
/West-German/ 

Jesseriny T¿¿ 

/Austrian/ 

Holder Z 6 F 
/west-German/ 

b ¿81 
/Last-German/ 

O-SS-o 
/USSR/ 

mounteu  P.'A.O. i¿o 

Table y 

Type and 
manufacture 

S Oio/1          
/Last-German/ 

OVM   /USok/ 

OVM   1    /LUSH/ 

Platz   Ax   71U/9UU 
/West-Gennari/ 

Kyoritsu  Sbl-A 
/Japanese/ 

Drake   Hetchcr 
Penetrator   3 
/Lnglisli/ 

tractor 
drawn 

mounted 

tractor 
drawn 

built- 
in 

i>0 

90 

30 

75 

66 

30 

50 

60 

30 

60 

40 

25 

14.4        J7d 

8.7       2äU 

10.0       90Ü       «D 

Ü.5       30ü 

lO.ü       boo        37o 

12.Ü       900       620 

7.6       7(X)        260 

Hydraulic pre-atoiaiaer-type   automatic  air   current 

Fraction i,rlve    ~~^;i¡tTl^^-lIp7aTTí^ 

mg  output          tank   capacity 
~~ — ^A x t / m i n ¿_ /111 r e¿  

tractor P.T.o. 

built-in  eng 

P.T.O. 

built-in 
•ngine 

P.T.O. 

54 

02 

ÖO 

90 

ISO 

60 

900 

20OO 

1200 

900 

1100 

900 
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E* rtulti-purpose high-volume sprayers and dusters 

The multi-purpose equipments are suitable to carry 

out both spraying and dustiny, at least in two different 

areas, generally in fields and orchards, in multi-crops es- 

tates /fíelas and orchards/ they can totally satisfy the 

mechanization requirements ano at the same time, they can 

be well used in .ipecial field or fruit-growing farms, These 

tractor-drawn and P.T.o. shaft~driven machines have at least 

the power uema,u of a ¿b  UP multi-purpose tractor with about 

600 kg weight, and the spray liquid tank of about boo litres 

equipped wich mixer. The tanks are fitted with intake and 

outflow strainers. 

F. Mist-blowers 

- Cold mist-blowing 

The mist-blowing is generally characterised uy the 

fact that the uroplet-size is smaller than SO micron. In the 

literature the mist droplets are named aerosols, too, but 

this denomination is generally used in an improper manner. In 

physical and chemical sence, the liquid or solid particles 

with a diameter between O.l - lu micron in air suspension, are 

named aerosol, a a  gravity speed of such particles in the 

air has a value of some mm/min. The aerosol, in the rea- sense 

of tne word, can be used, in the agriculture on accouöt of the 

uritt danger, only in calm weather. In consequence, the droplet- 

size in increased upwards by the macnines originally providing 

aerosol, m the ease of mist-blowing, using some litre solution 

ÖÜ-9U per cent coverage of the plant surface can be provided 

and the water demand of the plant protection processes is 

diminished to minimum or it is totally eliminated. Cold mist- 
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blowing  is used, when the mist   is producsd  by pulverzation, 

without  using  heat,   i.e.   the solution does  not evaporate. 

The generally   used   cold  mist-blowers   /cold   aerosol generators/ 

provide   the  uroplcts with  a diameter   of 15-40 micron ex- 

clusively by   pulverzation  and   tiie amount of   liquiu required 

per sq.metres   can  be  reduced   /20-25   litres/ lü. GOO  sq.ra/   Cold 

mist can be  produced by  several   methods. 

- Atomization   by high-preisure   air   /Fig.  39/ 

The operation  scheme of   the machine   type   can be   seen 

in the Fig.39.   The   structural   units  of machine:   1.  pressue- 

tight tank,   2.   piston compressor,   3.   nozzles,  are   designed 

like  to  paint   spreading guns,   the  solution   generally meets 

the air   stream with   a high  speed,   around the  flowing out aper- 

tures.   4.   fan,   needed to   the transfer   and distribution  of the 

droplets, made  with  minimum air   transmission performance. 

- Thermal fog 

The thermal   fog apparatus works with highly concen- 

trateu  chemical  substance deluted  in  organic  solvents or 

oil products   /e.g.   gasoil/.  The   oil evaporatives   when mixing 

with the  equipment-heated  air.   The mist-droplet  size,   /prr 

duced by  thermal method/  belongs   effectively  to  the aerosol 

range  /ü.l-lü  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 cnemicals,   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 

magnet and spar* plug/. The small-size droplets of   the mist- 
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provide   good   coverage, while  the great spreading  output 

gives  high productivity.    /Fig. 40/ 

-   Hand-operated tue miai   ¡nistblowcrs 

Mistblowina   can   Le wuió   carried out witii   tne   sarac 

equipment in   orchard,  field,   woou,   vineyard,   as   wall   as  in 

Closed   rooms.    It  is   especially    true    in tac   case   o;   hunu-opur- 

ated equipments,   because   no vehicle    ir, neeued   tu   the   travel 

and  the   equipment   can be   operated everyv.ucre.    iae   äK¡,¡I Oí 

the   equipment   does   not  execeu   I6-I0   ,aj anu   so,    it   Can   L>«_ oper- 

ated by   one  person   who  carries   it  in   huiioi.   T:¡e   com.iructurai 

units   are:  1.    fuel    tank,    2.   tank   lor   caenieals,     i.   petrol 

atomizer, gasoil  atomizer,   b.    spark   plag,   b.   vibrating   vulve, 

7.   handoperatea air pump.   ïnc   voltage   auuanu to   prouuee  tue 

sparks   en the   poles   of   the spark pi uq  is   1ó-1L>CK;U  V.   The inter- 

mittent   high   tension circuit   is   provided  by  a   transformer 

aggregated with the   vibrating   interrupter   /rooster   soil/. 

The   transformer  is    to be   attached   tu   u high  voluir.e   accainulator 

or   3-4   pes.   flashlight batteries,   laounn   t..e constriction 

of   the   equipment  is   simple,   its   operation   requires   ski lieu 

labour   and great practice,  starting   is complicataa  ai,a   Lie 

used vibrating   valve   has   snort   cnaureance.   in   the   rcc...nt 

years,      .he equipments have been  much   devoleopeu   anu   their 

employment has   been   well   spread,   b-b   tyi.e.;   of   tne   nana-cpur- 

atea equipments are   gi nor ally   uscu   also  i,,   international re- 

lations,   ïhere   are-    no signit icariL  structural  ui f f L .renews among 

the machines.    Taeir   dimensions   anu   outputs   arc   generally  tac 

same,   but their operational safety   and endurance   are   ^liferent 

/Table   101. 
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Table 10 Hand-operated  thermal rai s tblower 

Type and 
manufacture 

Max.spread- 
ing output 
/lit/min/ 

Weight       Fuel Chemical       Fuel   tank 
/kg/ consump-     tank capacity 

tion         capacity       /litres/ 
 /lit/min./        

RAG  I.    /Checho- 
Slovak/ Ü.5 14.5 1.2 4.5 1.5 
LIFFLAW  RZI 
/Yugoslav/ 0.5 14.0 0.8 5.0 l.S 
Pulsopyl 
/Polisn/ 0.5 11.5 1.1 4.0 1.5 
Swingfog 
/West-German/ 0.5 11.3 1.0 4.5 1.3 

G.   Seed aressing 

The  purpose of   the  seed  aressing  concern  the protection 

of  the  seeas to  he  sown or planted,   against the   fungoiu  in- 

fection,   kecentèy,   coioLinea dressing  agents  have  been intro- 

ducea  to  protect  the   seeas  or   cloves  against   tne   insects   ana 

roaents  in   the   soil.   Tue   seca   aressing   is   usea   to  provide   the 

healthy  plod  and  to   increase   the  yield,   according   to  its  effect, 

the   seea-aressing  ,as  tne   following  purposes: 

- seea-aressing   with   fungicid  effect, 

- seea-uressinq  witn   Lactericid     effect, 

- seed-eressing  with   insecticia  effect, 

- seea-aressing   with   rodenticia  effect, 

- frost-protectinq  seed-dressing, 

- seed-dressing  against  chemical  ana  climatical  effect, 

- stimulating  seeu-aressing with nutritive and   fertilizing effect, 

Table  11  shows  some  characteristics of   the generalèy used 
seed-dressing machines. 

mmm 
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Table  11 Seed-dressing machines 

Type 
seed-dressing method 

wet-       panogen       ury Semi-pur- Multi- 
dressing     dressing     dressing       pose purpose 
with /vapour/        /pov/der   equipment equipment 

sprinkling 

Panogen   "A" 
/Swedish/ 

Lietoxin M   10 
/Sweetish/ 

Mist-O-Matic 
/toest-Geman, 
English/ 

Plantector 
/Lnglisn/ 

Superior 
/USA/ 

PC   100-F/l 
/Hungarian/ 

Panogen  "D" 
/Swedish/ 

MOLiitOX 
/Hungarian/ 

~ Sprinkling  method of  seed-aressing 

ïne most up-to-date   liquid method of  seed-dressing. 

The  sprinkling process of   the seed  protection  is  carried out 

exclusively by  equipments with continual working method.   This 

system cannot be  done without using  equipments.   The contin- 

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

goss  several   times  through  the spreading  cone of   the nozzle 

providing fine droplets.   Using  10-40  lit/ton dressing  solution, 

the  surface  of   the seeds get perfectly covered by  the  liquid. 
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'ih«   superfluous   solution  quantity   im   not   ««.UIì-H ut VU 

on   tlm  umana  and   cun8«.iu«-no» ,   the  «m»!   ..Ufàruit   , ruttia  of 

tht   wet  uicüsiiüi,    t.t«    .iv M. u   is  t,i ni.dttu.    ..,«     <tut«Ut~ 

foruing   .-i    t,,y   .»itís-íiiiM   lnjuni   can   ü©   caiiitu  out   „y   r*t>»ii©a 

liiq.   411 

" Seea-dressmq   v»i,th  ^owucr 

Ti.t--  iiowM ì -t;,A   ure-smg  mediums   carry  out   the   fut- 

giciu  ¿roccabii.n   n^t   .u,ru.y   tie   ...ressinq   period.   .\ftei   sow- 

ing,   the   proces.sanq   .utciial   uuhcio«.   to   L..C   ¡iurtaa-   ui   tut 

seeu  will   .JL   ;,ulv,.u   unur    ,.;>e   ,iha   ut    t.,e   scU  Moisture 

providing    L,.e   •.(äii.hcuv,    prüce:,:;   /l ni. 42/. 

"  Wettca  Towder-Lyt.c-   ¿tU,   uiesüiug 

Tire  wetteu   ¡jowuor-1 yt-u  uressinq   can  be   carried out 

by  equipment*  uesiqncu  Lotii   for   :,; rmklinq  anu  powdering 

methods  oí   seeo-uresssmq .   in   t,4ese   cuses,   tnc   liquid   anu 

the   powder   feeders   are   to   ..e   operated   m   Lue   same   tune,   Vue 

most  significant   disadvantages  ot   tne   seec.-dressi ny   by  pouer 

can  be  eliminated  uy  wetting  me thou,   i ue  powuer   acmesion   can 

be multiplied  uy   the   smallest quality   of   solution   /Fig.43/. 

III.      HOW  TO  MAWUFACÏUKL 

/The principal   structural members  of  tue enumerated plant 

protection  equipments   and   their manufacturing  possibilities/ 

The meuium and  higu  volume  equipments   for  plant  protection 

are more  or   less   composed   from  identical   constructional  parts, 

Equipments   for  different   purposes  and   operative   systems  can 

be suitably  assemblea  from some generally  used  constructional 

dements. 



** to**yjt»« a^M^u um, HUM ...iKyr 

In every  sptayliKi  equipment,   tankt are d©si§neu  In 

uifferont   type»   ana   trun«  uiifiruiil   materials   am»  with 

ùiifel'tnt    Vf-1 mue?,   te     s toi c   Hfta.-inq   to¡uio,     -.n   n ¡por tant 

accestita-.    ot    t ,o   Liais    H»   lit-   .nixt'i.    . i.»    s| i.r,n^   iiouiu 

tan*   arc   aiviuca   u<   tow  «¡tua, ;.:    i.    t..w,/,,   UI-IHI     itnospner ic 

prtssuii-,    .,.t..-i!    ta:.-,    is   "   .t    -..t'••!.»!*  .   /.     t:.ey   >i<     not   work 

unuc t    t ,.•     . " i •   .    ; :  ¡   •  î 1 ce t   <<!    t :,«     » i, u i :ui 1   -vt-i j h :,:.,¡rt , 

the,     '-.»       • ••        .  •> l r t   •     H.     i »   II,'-    t',-* i. Utitjii,     »  ,      .   II.K:     :.u..a; 1 t tcu 

to   OVi t . r t   . , ii t  .     -   •'  ,    ait:   >). ut» i ai 1 *,    u:,iu¿   to   soíni    I vt^:ì   oí    tue 

knai baci.   (.A..u,.;-i;i,t..   ami   ; a á t -, i i« >w(. t: ¡a ,      v, t    t..t    ••; My   solution 

the   air   ha»    )-l->   atjri   execution,    ir.   evtr'.    e,o:>e,    tuey   have 

cylinuiii.   11 > n  »    n.biat íI. ¡   t:.c   ta bt    to   t¡.e    s:;t"tiuii   ¡iiebsuii', 

iátey   aro   euuir   trun,  copoer   t,r   troni  any   eoppt r-alioyi,.   Heeently 

glass»   fioro   polyester    is   useu   in   a   larga   scale. 

1.  Mixer a 

Tue mixers used to prevent the sediment of the chemicals 

can be aiviaeu   in three groups: 

- Mechanical  mixer.   It.   is   , an».-out rate d unit   uscu  in  smaller 

equipments   in   inte i. it tent   r¡a nner   /l'in .44/ 

- hydraulic  oixer.   naut-   to:   toe   com otncr.t ^   of   plant  protection 

in   the   large   scale   estates,   toe   control   oí    ti,e   >, raying   per- 

formance   is  ut ten   carrito   nut,   .-,   l'COi.uc t ino   a   puri   ot    tilt. 

solution   forwarder   oy   t.,e   ; um¡ .    o.o   solution    ¡uantlty   re- 

conducted   into   the   tank,   provokes   a   turbulent  movement,   mix- 

ing   the   spraying   solution   /l'in. 4'./. 

- Pneumatic mixer.  <»   rarely  u¿ed mot od. 
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2. Strainer«. 

To prevent clogging in the nozzles, the spraying 

equipments are uesigneu to use several type of strainers. 

The strainers arc: generally made fron, notai thread sieve 

texture, but. neatly ptrtoruU-d elastic „ates are used, 

too, to di,.Ildt, th.. con usivi, effect, rue   strainers are 

Classi fieu ..ccor-Jim, to ti.eir .lace in the construction 

and in consequent:«, we can speak about charging built in 

the pressure pip* and ¡unqle strainers mounted in the nozzle 

3* Rec'iar^inq unit 

During tne operation period, the recharging of the 

tank is an often repentea process. If the charging time can 

be shortened, tne actional times will be significally di- 

minishes too. l(ilt„ it is not necessery to use special w*er 

forwarding or stocking facilities serving the operation of t) 

equipment, the automatic rocharger of the tanks is used. The 

charging can be carried out by gravity tank systen, centri- 

fugal punp and injector. 

B.  Pumps 

In spraying equipments the pressure needed to dis- 

persing ana droplet-forming is generally provided by pumps, 

ilany systems of pumps are used, but in the practice the pisto 

and centrifugal pump types are well known. 

1. Centrifugal pumu 

The centrifugal pumps belong to tne range of the 

rotating pumps, forwarding relatively significant liquid 

quantity oy low pressure. Its construction can be seen in 

Fig. 47. •:,«• principal details are as follows: 1. tne scroll 

case, manufactured nearly always in cas form, maae generally 

frora copper alloys and cast iron. 2. Runners, equipped with 
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blades,  the most  suitable  material of wich   is  bronze. 

In the equipments  for plant protection,  pumps with rauial 

transfer  are  exclusively   usea.   3.   uunner   si.aft.   it  is  gen- 

erally made   from  stainless   steel,   and  supported   in  scaring 

only  on one  end,   where   the  uriving  V-beit   pulley  j.ü   mounted. 

4.   Sealing   case,   in  whicn   the  runner   shaft   rotates.   Tne 

centrifugal  pumps  having   one runner   are macie  with  to-^o 

mm  üü  runner,   ana  tney  are  operated  with   luOO-4uoo  r.p.m. 

to  provide   2-6   atm pressure,  'io  outain iiigher  pressure or 

sometimes   to  increase   the   effect,   ;;ulti-stage  pumps   are 

used.   The  capacity  of   the   centrifugal  pumps   useü   to   nigh 

volume plant protection equipments provides   luO-400   litres/ 

min  to recharge   the  tank. 

2. Pistion pump 

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

3  cylinüer piston pumps  are generally used.   The piston pumps 

working with   200-500  r.p.m.   deliver   2o-lOO   litres/min   liquid. 

Their  weight  is   about   15-70 kg.   Their  usual   high pressure 

limit aoeas not  exceed  20-6G 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 centri fugaI   types are   used. 

Gear  type pumps  are  used   to  the cold nist-Dlowers,  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 up« 

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

/Fig.48/. 
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C*  ^"structural  parts of  air generation 

Air blast  is  used  by atomizing  sprayers and du*- 

ers  to  fon.-, droplets,   to  fon/ara  their.,  or   to dispers powder. 

Air  Hast   can be   prociucca  only   in  case of   pressure  difference. 

The  value  of   the   necessary  pressure   and air  volume   is   deter- 

mined  by   ti.e  system,   construction  and  output of   the   equipment 

To fulfill   the  de-mancs,  several   type  of  constructions  are 
to deliver  air. 

1.  iilowers 

Their operating principle is  similar to that of 

the centrifugal  pumps.  The  pressure  is not more  than  tenth of 

atra,   while  the  delivered air volume  can reach the vaéue of 

100,000 cu.m/h.   Vue  air flow can be  either   radial or   axial. 

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   volume  can  be generally ueliverea  in   the  ca« 

of plant protection  equipments.   They  have   a   speed of   2000- 

5000  r.p.m.   ana   taeir   runners have  an OD of   300-900  mm.   The 

blower   olaues  are   usually  manufacturée   in  hollow  execution, 

using   steel  plates   in   streamline   form.   /Fig.49/.   The   axial 

blowers   /Fig.50/   are  characterized by   the  high air volume 

delivery  and   the   low pressure.   A  speeu  of   2500-5000  r.p.m. 

and  500-1500 mm  OD  runners   are  used.   Lsing   15-160 w.g.   nun 

pressure,   the air  delivery  output provides   20,000 -  lüo,000 cum/h, 

2. Medium volume   air  blower 

The medium volume  air blowers are  used with 0.1- 

1 atm pressure  and 100-800  cu.m/h normal air uelivery  capac- 

ity.   Smallsize droplets can  be produced by  such  structural 

members.   In the  high  volume  mist-blowers nearly always  Root- 
type  fans  are used  in  the air blowers   /Fig.51/. 



- 3S - 

3. Piston compressor 

High pressure air can be provided only by such 

compressors. The value of the pressure available in one 

stage is 2-lU atm. Their operational principle is similar 

to that of tiie piston pumps. In equipments for plant pro- 

tection, in Most cases one-cylmaer compressor arc used. 

^. Powder feeders and .xjwucr tanks 

Powder tanks are designed to store dusting mate- 

rials. With them are built together the feduers designed 

to uniform powdlr uclivcry. They have a usual volume of 

20-100 cu.dm. uepenuing on the feeding system, their form 

can be made in horizontal cylinder, vertical truncated cone 

or pyramid shape, cumini suing from tue top to the bottom. 

From the many differnet feeding systems, four types are 

used to the up-to-date equipments: 1. bruchiceder. It is 

used to tne low volume knapsack and front equipments. 2. 

grooved feeder. 3. screw feeder with paddle-wheel. This 

system proveo to uc   the best to tue equipments for plant 

protection in large-scale estates, ¿'he powder xs delivered 

with uniform speed by tne right-and left-hand augers fitted 

to the shaft turning on the oottom of tue tank, to the middle 

where tne material is tnrown by the paddie-wheel to the flow- 

ing out aperture /Fig.b«:/. The dispersing capacity has the 

top limit of b-b  kg. 

L. Nozzles 

They are designed to disperse liquid, granular and 

powder-like chemicals. The liquid spraying ana processing 

chemicals are delivered oy nozzles to the products or plants 

to be protected. 
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1. hydraulic droplet-forming nozzles and mechanisms 

In tue practice many types of nozzles are spread, 

but in our paper only the generally used types art treated. 

They are: 1. circulating nozzle, 2. nozzle witn dispersing 

screw /Fig. bit,   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 machines 

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. Droplet-sizes of 20-40 

micron diaraetres 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 pi atri protection. P.T.o. shaft driving is almost 

exclusively used in tractor -trailed and driven equipments. 

The P.T.O. shafts nave generally a revolution of  15 r.p.n. 

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, while 
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th« blower and the centrifugal pump demand higher speed. 

Th« revolution provided by  the P.T.O.   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  urive  and  almost  exclusively  by   usiny 

roller   chains,   while   the  accelerating   transmissions   are  to 

be  solved   by  gear-drives with   1:2,   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   steal,   pipe or 

plate.   The   principal   advantege  of   the  pipe   frane  signifies 

the  simple  production  possibility,   the  relatively   light weight 

and the  stability.  Tne pipes  have   Jü-60 mm  lb,   3-6  mm wall- 

thickness.   In most  cases  seamless  pipes  are  used   in  welded 

structure.   Rolled  steel chassis  can  be  assembled by  weluing, 

screwing  and riveting.   Lspecialèy  is  advantageous  to manufa- 

ture  chassis  from rolled steel   for mounted equipments.   Recently 

cold-formed  sheet-frames are  used with good  results.   Their 

Production   in  large  series   is  economic. 

CONCLUSION 

On  the basis  of the  preBent  paper nai¡ he ascertained,   wh-,   it  would 

be necessary   to manufacture  plant   protection  equipments   in   the  developing 

countries  and   can   he  outlined   in   »prierai,   which   constructions   and   complexity 

degree   could   he  expected   for   these   countries.     We   have   emphasized,   which 

details   for  c0nr,truc turai   units   "mild   le  .ised   it.   t.he mos*,   types.      In 

consequence,   conclusions   can  he   made   as   fol'ows: 

Depending  upon  the  technological  level  and  technical 
standard  of  the  countries,   the production of   such machines 

could be  introduced  in  three  stages: 
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1. 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. 

2. On the basis ot the know-how, obtained from abroad and 

imported principal constructural units of the machines, 

as well as other simple parts produced by the home 

industry, execujion of the assembling processes in the 

particular country. 

3. 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 interested countries, 

examining the following: 

- which machine or machines are needed in the particular 

country among the types enumerated in the presen paper 

/FAO/WHÜ 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, 

suitable to produce the principal constructural units 

reqfireu to the plant protection equipments enumerated 

in the present paper and v:hich are the parts to be produced, 

- Has the country manufacturing plants suitable to assembling 

work ana 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 

export  purposes. 

- Which   developea  countries   are   ready   to  hand  over  know-iiow 

to  the  developing   countries   and  under which  conditions? 

We  suggest that  a  group of   selected  experts  of   the  CWIDO 

carrier,   out  surveys   according   to  the   above  mentioned  points 

of  view   and on  tnis   uasis,   tais  group  nas   to  prepare  ue- 

taileu   suggestions   in oruer   to   introduce   the  assembly  and 

manufacture of  plant  protection  and  other   agricultural 

machines   in the  developing   coutries. 
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