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Machines used for small-scale farming become very popular under Czech
Republic conditions and new types of mowing machines using different work
principles have been appearing on a market. The comparison of the three types
of these machines is described in this paper. The VARI system of small scale
farming mechanisation, produced by MEPOL Libice company, was used for
our measurements. The machines, using cutter bar mower and two drums
mower were investigated in 1996, the machines using cutter bar mower and
one drum mower were compared and evaluated next year. The fields were
chosen very responsibly to ensure similar work conditions for all three meas-
ured machines. To minimise the influence of tield conditions in 1996 and 1997,
the cutter bar mower was used like standard scale measure in both years. All
experiments were carried out under defined procedure. The quality of work
was acceptable for all three compared machines, the capacity of work was
higher for cutter bar mower, and the rotary drum mowers had always about
two times higher energy consumption in an equal work conditions in compari-
son with cutter bar mower.

agricultural engineering; small scale farming mechanisation; mowing ma-
chines; quality of work

INTRODUCTION

Nowadays, machines used for small-scale farming become very popular
under Czech Republic conditions. The new types of mowing machines using
different work principles have been appearing on a market. The comparison
of three types of the machines and their operating under field conditions is
carried out in this article.
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MATERIAL AND METHODS

. The VARI system of small scale farming mechanisation, produced by MEPQ
Libice company, was used for our measurements. This system can be consist -
of many parts: engine unit (JM4-003), gear box driving wheels (DSK-315) cutted
bar mower for middle cut (AZS-345), cutting adapter using two drums (BS’—600er
cutting adz_lptcr using one drum (RZS-69) and others. Three machines, consisti )
of gbovc l}sted spare parts, were compared. First one, mowing maclifne re: v
engine unit, gear box and cutter bar mower (AZS-345). Segond one rl;ovj'nts
machine presents the similar engine unit and the cutting adapter using t;vo dru1rr111g
(BS-600). Third one, in the machine was used similar engine unit combined wit}?
one drum (RZS-69) cutting adapter as well. The main technical characteristi
for all these three machines are shown in Table 1. e

The following parameters were compared for all three machines:

';1)) crop parameters: density, average height, humidity; R
) mgr];{gélsll;y parameters: the stubble length, work period, visual control of
c) ciificiency parameters: energy consumption, work capacity.

Since energy consumption measurement was one of the aims of our work
that was necessary to prepare an engine unit. The preparation was made b
petrol taqk replacement (original petrol tank used by manufacturer) witﬁ
a new calibrated petrol tank. This new machine configuration enabled to find
out the fqel consumption of each three machines. TheD engine unit was partl
new and.lt was adjusted according to manufacturer’s rec(())mmendwti:)n pN .
sharp knives were used for all the three types of machines T

All experiments were carried out in following procedurés:

1) The stubble length was set u
p to 28 mm f 11 ines
i —-_ el or all three machines under

2) The length of trial course was set up to 60 m
3) The petrol level in tank was provided. .
4) The machine was spaced 1 m in front of measured course
23 ;Ee tlmeT necessary for the passing the trial course was méasured
e en e - ~ . . ~ . . )
e lii,ne(i :vv;: ;Z:;iigmf Jjust after trial course passing and the new
7) Atter each trial course passing by machine five samples of stubble were
plckfzd up from area of 10 x 10 cm. Stubble length and density were
obtained from these samples for each passage of the machine. ’
Th.e measurements were carried out during two years, 1996 and 1997. The
machines AZS 345 and BS 600 were compared and evaluated in 1996.. The

AZS-345 (the same machine like in 19
et in 1996) and RZS 69 were compared and
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RESULTS

Characteristic of the measured fields

Three machines comparisons require knowledge of crop characterising
values (crop density, type of crop, crop height, and crop humidity) and their
similarity on all the measured fields. The fields were chosen very responsibly
to ensure similar work conditions for all three measured machines. Unfortu-
nately, field conditions of the year 1996 were different from the year 1997.
It was caused by different weather conditions in those two years. In 1996 the
weather conditions were better for grass growth (frequent rain in spring) and
the crop yield was higher than in 1997. The average stubble density (number
of stubble per dm?) was 137 in 1996; and 95 in 1997 only. The meadow grass
with average height about 0.38 meters and humidity about 85% was on all
fields. It is evident that the most important difference among fields was crop
density. The crop density can influence work quality and energy consumption
of measured machines. To minimise the influence, the cutter bar mower
AZS-345 was used like standard scale measure in both years.

Quality of work

The most important work quality value was the stubble length. The average
stubble length was calculated from five samples obtained after course passing
by machine. The stubble length was longer in any case than the one set up
under laboratory conditions. The average stubble length for all measured
machines is given in Fig. 1. It s evident that the stubble length was adequate
for all measured machines. The difference between stubble length for the
machines measured in 1996 from those in1997 can be explained by the
stubble density. The stubble density of grass in 1996 was higher; the stubble
length was higher for both measured machines in this year, t00.

The good quality of work was proved also by the visual control of the
stubble for all three machines investigated. But it is necessary to remark that
all the measured machines have been operating under optimal work condi-
tions. The disadvantage of one drum machine (RZS-69) was its worse field
tracking. The main disadvantage of drum mower BS 600 (two drums) was
the small pieces of grass flying away and around the mowing mechanism
during cutting. The main disadvantage of cycle bar mower (AZS-345) were
the vibrations of handrails.

Capacity of work

It is commonly known (Bietka, B ernasek, 1988; Colzani, 1983),
that the mowers employing impact cutting principle (i.e. rotary drum and disc
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Stubble length [cm]

AZS-345
(1996)

BS-600
(1996)

AZS-345

(1997) (1997)

I. The technical characteristics of measured machines

RZS-69

I. Stubble length for the
measured machines

Type of the machine Cutter bar mower Drum mower Ll
AZS-345 BS-600 IO
RZS-69
type: JM4-003
Engine volume: 133 em® -
power: 3.75 kKW similar similar
max. speed: 4700 rpm
Working width (m) | 0.92 0.715 0.68
Number of knives 12 6 (3 per drum) 3
Number of fingers 17 - \
Number of drums - 2 1
Drum diameter (m) - 0.38 0.68
Forward speed at 4700 rpm (m.s™) | 0.875 0.847 0.91
Set cutting high (mm) | 28 28.5 28‘
Cutting speed at 4700 rpm (m.s’l) 2.17 (average) 91.1 (max.) 50.7 (max.)

MoWwers, ﬂ.ail mowers) have about two times higher work capacity than the
mMOwers using _shear cutting principle (i. e. cutter bar mowers). This prediction
of Wo_rk capacity was not confirmed by our measurements. The higher work
capacity was measured for the cutter bar mower AZS-345. It was caused b

cutting width of this mower (see Table I) combined with the com arablz
forward speed with other measured machines. The work conditionz were
adequgte for this type of the machine in all cases. No problems were found
out with cutter bar jamming by the just cut grass etc. during measurement
procedures. The technological idle times were not observed. For this reason,
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2. Working capacity of the
measured machines

Working capacity [ha.h"]

RZS-69
(1997)

AZS-345
(1997)

BS-600
(1996)

AZS-345
(1996)

the longer cutting width with comparable forward speed for the AZS-345
must give the higher working capacity. The comparison of the working ca-
pacity of all the three machines is in Fig. 2.

It is evident (Fig. 2) that the machine AZS-345 has the higher working
capacity (discussed above). The smallest working capacity was found out at
the two-drum mower BS-600. The one drum mower RZS-69 had the smaller
working width but was used with the higher forward speed. The result of
comparison is the second position from the point of view of working capacity
from all machines.

Energy consumption

According to many authors’ (O’ Dog herty, Gale, 1986, 1991;
Persson, 1987; Tuck et al., 1991) measurements, the mowers using
impact-cutting principle have relatively high power requirements (10 to 12
kW.m™") in comparison with the mowers employing shear cutting principle
(1to4d kW.m™!). This prediction of energy consumption was confirmed by
our measurements, too. The rotary drum mowers (BS-600 and RZS-69) had
always higher fuel consumption in equal work conditions. It is evident from
the obtained values. It is possible to declare that one litre of the fuel can be
used for cutting about 0.21 ha by cutter bar mower AZS-345, about 0.11 ha
by RZS-69 and about 0.086 ha by BS-600 only. It is two times lower value
for rotary mowers. This difference is very important and it confirms predic-
tion. From this point of view, the cutter bar mower is definitely better solu-
tion. The fuel consumption for one hectare of cutting area is seen in Fig. 3
for all the three machines measured.
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3. Fuel consumption of th
(5

- measured machines

9e
(=}

Fuel consumption [l.ha
=)
k=

AZS-345  BS-600  AZS-345  RZS-69
(1996) (1996) (1997 (1997)

DISCUSSION

The princi -
e behg‘rllil(l)ilrp(e;lf (t)tll)éetcl:lt;;/: glff 1t?he work df?scribed ip this paper was to examine
e etk onon erent mowing machines used by the small scale
The hi i
 he Wih “fl;;etrelgotlz) \:/nalsn icrirfl:i\;(;teiﬁet(; ;r;lection of fields used for measure-
mens ' I ifferences among fields i
accom; I\i)&;}olril:x:fecszndltlons for aII. machines. This inte%]tion wazypglszrill;gelrﬁ
o s me year only. S{nce the experiments were carried out durin,
o vea i‘he resuusy?ars the machine AZS-345 was used like standard scali
o e et r\;)}m lilll measurements were comparable in this case.
cood for s bt or, or quallty it is possible to say, that the quality was
e bt o mact.lmes. This is maybe also due to using of the new
B0 e RZS-gzgs)eﬁ. It is necessary to remark that rotary drums machines
Conditon e ave bgtter precondition to work under worst working
S ,Oflg andﬂth_lck grass) than the cutter bar mower (AZS-345)
I thégrass ying away and around the mowing mechanisn;
o 1 e rotar‘y drum mowers are unpleasant for machine opera-
-l g Ofpthe, 1rsth.of all,.at two drum mower (BS-600). Vibratiorf)s on
oot foc macr}l:.ac ine using cutter bar mower adapter (AZS-345) are
S SSA De ::c:i (g)g:rator as well. The field tracking was good for the
o 6 T d-600; worst was for the machine using one drum
oo st ot ybe due to worst field tracking by only one drum and
e machine also. The wheels are in back of the machine andafr(l)r

tllls reason the dIUIIl cannot react to Slna“ I"equallty ()1 t]le gr()u“d 01 the
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The working capacity was the best for cutter bar mower (AZS-345) due
(o its higher working width and comparable forward speed with other tested
machines. Other reason can be optimal working conditions for this type of
the machine in all cases. The smaller working capacity was found out at the
two drum rotary mOWers (BS-600). This was due to the smallest forward
speed from the tested machines (see Tab. ). The rotary mower using one
drum (RZS-69) has the smallest working width, but the higher forward speed.
Their working capacity was between these two machines.

The energy consumption was (it confirms the prediction very well) about
two times higher for the mowing machines using rotary drums. According to
many authors, it 1 due to the work principle of these machines (impact-cut-
ting principle). The high fuel consumption is the main disadvantage of these
machines. The high fuel consumption maybe has relationship with smaller
work capacity of these machines in comparison with cutter bar mower. If the
engine power output is available for the adapter cutter bar mower AZS-345,
for these rotary adapters can be better to use the engine with higher power
output. If the engine with small power output is used, the main part of the
power output is to consume for the no load power input of rotary cutting
mechanism and here is no reserve of power input. The working capacity is
smaller in this case, the fuel consumption higher and finally, the operation of
machine is more expensive. It is necessary to take into account, that the easier
driving of the machine for operator is paid by more expensive operation of
the machines using rotary drums.

One fact is clear from this article. With one type of engine unit it is very
difficult to build optimal machine using so different types of mowers. The
designers would like to build simpler and in this case cheaper machines and
this is why they must make in very cases some types of compromises.
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KUMHALA, F. (Ceska zem&d&lské univerzita, Technicka fakulta, Praha, Ceska republika):
Porovnini Zacich stroji pouZivanych u malé mechanizace.
Scientia Agric. Bohem., 29, 1998: 259-267.

V soucasné dob€ se u tzv. malé nebo zahradni mechanizace miZeme setkat s riiz
nymi technickymi feSenimi Zacich stroji uréenych pro seceni vysoké travy. Jedna se
predevsim o klasické prstové Zaci listy, Zaci stroje rotacni s dvojbubnovym Zacim
strojim a Zaci stroje rotaéni s jednobubnovym Zacim strojim. Pravé Zaci stroje
jednobubnové se momentalné t&§i znatné oblibd. Zastupce viech téchto stroju lze
najit u systému malé zahradni mechanizace VARI od vyrobce MEPOL Libice nad
Cidlinou. Pravé na nich byla uskutednéna v letech 1996 a 1997 provozni méfeni,
kterd mohou slouZit pro urdité porovnani téchto strojii mezi sebou. Méfenymi stroji
byly Zaci adaptér AZS-345 (Zaci li3ta prstova polohusta), Zaci adaptér BS 600 (rota&ni
Zaci stroj bubnovy se dvéma bubny) a Zaci adaptér DAKR RZS-69 (rota¢ni Zaci stroj
bubnovy s jednim bubnem).

Aby bylo zajift€no objektivni porovnani viech stroji, pouZivala se k pohonu stejna
motorovi jednotka a zkousky probihaly vZdy v jeden den na tomté? pozemku. Protoze
se podminky méfeni v jednotlivych letech diky rozdilnému pocasi liSily, byl Zaci
adaptér AZS-345 pouZit v obou letech jako srovnavaci stroj. Mezi zdkladni sledované
parametry patfila kvalita prace, kterd se hodnotila objektivné pomoci vySky strnis§té
a subjektivné obsluhou b&hem provozu. Dile se sledovala vykonnost jednotlivych
stroji a jejich energetickd naro¢nost, ktera byla hodnocena spotfebou paliva jednot-
livych stroji. Za timto u&elem byly vybaveny kalibrovanou nadrii paliva. Vsechny
zkou8ky probihaly podle stanoveného zkuSebniho postupu:

1) VySka strni§t€ byla u vSech strojii nastavena na 28 mm od rovné betonové po-
dlahy.

2) Na zkuSebnim pozemku byla naméiena délka zkugebni drdhy 60 m.

3) Byla zji$téna hladina paliva v kalibrované nadrice.

4) ZkouSeny stroj byl spudtén v misté jeden metr pfed naméfenou zkusebni dréhou.

5) Byl zméfen ¢as nutny pro ujeti zkugebni drahy.

6) Motor byl vypnut okamzit& po projeti m&feného zkusebniho tiseku a byla odectena
hladina paliva v kalibrované nadrzce.

7) Po kazdém poseceni méfeného tseku zkouSenym strojem bylo odebrino pét vzorka
strniSté z plochy 10 x 10 cm. Ze vzorki se zjistovala délka strniété a hustota porostu.
Na ziklad€ téchto sledovanych parametrii byly jednotlivé stroje mezi sebou po-

rovnany. Z hlediska kvality price nebyly pozorovany podstatné rozdily, jak je patrné

z grafu (obr. 1). Daldi graf (obr. 2) porovnava vykonnost zkou8enych stroju. Proti

vSem ptedpokladiim mély rota¢ni Zaci stroje mengi vykonnost neZ Zaci stroj s prsto-

vou Zaci liStou polohustou. Rota¢ni Zaci stroje také byly energeticky mnohem né-

s pfedchozimi méfenimi podobného druhu. Nevyhody rotacnich Zacich stroj jsou

pravdépodobné zptisobeny také tim, Ze instalovany vykon motorové jednotky nebyl
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pro stroje pracujici na tomto principu prace dostaCujici. Touto domnénkou by se
T i e S - "
vysvétlila predev§im jejich mensi vykonnos B o 3
’ Z vysledki je patrné, Ze s jednim typem pohonné jednotky lze jen tez%(vc.) vytv01v1?
optimalni sestavu se viemi uvedenymi druhy Zacich adaptérd. Konstruktéfi sedsnaka
postavit konstruk¢né nendrocné, a proto levné strojni prvky, coZ mnohdy vede ke

kompromisnim feSenim.

zemédélska technika; mald zahradni mechanizace; Zaci stroje; kvalita prace
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