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A b s tract This paper shows how even small
adaptations and adjustments in a grain combine harvester
can cause a significant decrease of rape seed losses during
harvesting to the level of about 3 %. For this reason, the
following were introduced: an extended header floor, an
active canopy divider, tailings sieve and lower sieve of the
grain pan with a changed design. The above mentioned
adaptations and suitable adjustment of combine assem-
blies in connection with the knowledge of the strength
properties of siliques and the physical state of canopy,
allow to reduce seed losses to the level of about 3 %.
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INTRODUCTION

The standard version of the Bizon grain
combine harvester used for rape seed harvest-
ing causes considerable losses of seeds. Dur-
ing rape seed harvesting it is possible to
identify in the combine some subassemblies in
which losses appear or can appear. They can
be caused by technical reasons (improper
preparation of the combine to harvesting) and
by technological causes (improper selection of
parameters of the combine operation).

The rate of seed losses depends to a high
degree on the plant variety which is gathered.
Double-low varieties of rape of high quality
(Ceres, Bolko, Liporta, etc.) which are intro-
duced now, are more sensitive to seed shatter-
ing than other varieties cultivated earlier [4].

These losses are caused first of all by the oper-
ation of the header and thresher together with
the cleaning assembly of the thresher [1].

COMBINE ADAPTATIONS

Observations carried out showed that even
small changes in the combine design may
cause a considerable decrease of seed losses.
For this reason the following were introduced:
an extended floor of the header, an active ca-
nopy divider, tailings sieve and lower sieve of
the grain pan with changed design. The above
mentioned adaptations and suitable adjustment
of combine assemblies in connection with the
knowledge of the strength properties of si-
liques and the physical state of canopy, allow
to reduce the seed losses to the level of about 3 %
[5]. The losses caused by a typical header are
from 50 to 70 % of the total losses caused by
the work of a combine with standard equip-
ment. It is, among others, the result of the cut-
ting assembly and the auger-and-finger feeder
being installed too close to each other.

While such a design is convenient for cer-
eal harvesting (the stalk is tipped with an ear
whose threshing requires a considerable ex-
penditure of force and energy), rape plants
together with their numerous branches delicate
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siliques do not find enough room in the small
space between the cutting assembly and the
feeder. Hence, at the moment of cutting, this
feeder transporting the upper part of the plant
causes cracking of siliques and shaking seeds
loose. Irretrievably lost are seeds which, at the
moment of cutting, are shed before the cutting
bar or directly over it and also seeds knocked
out by the work of the reel and by the fingers
of the feeder [6].

To adapt a standard header for rape seed
harvesting, an adapter elongating the floor of
the header by 40 cm was designed. The adapt-
er can be mounted on every header of the
Bizon grain combine harvester with the width
of 4.2 m. The header adapted in such a manner
assures a considerable reduction of seed
losses, especially in fields with rape varieties
susceptible to cracking and harvested in re-
tarded time.

The adapter (Fig. 1) consists of a frame
(1) mounted to standard header, and of an ex-
tended floor (2). The frame is attached to the
finger bar, to the flanks of the header and to
the floor. In the frontal part of the frame is
mounted a new complete finger bar (3) with a
cutting bar (the finger bar in the standard
header is not disassembled). The adaptation

also consists in moving the drives to the new
cutting assembly. For this purpose, the left
side of a header was strenghten; the bracket
(4), the ball-and-socket joint, the handles of
the knife strip lever drive and the angle lever
drive with the axle and arm (5) were moved to
the new place. The new bar is driven with a
pitman with extended length (6).

RESULTS

Comparative measurements of the stan-
dard and adapted assemblies were performed
with various varieties. The results obtained
(Table 1) show that much higher losses of
seeds (8.1 %) were caused by the standard
header (with reel - 9.4 %) than by the adapted
header - 4.2 % (with reel - 4.7 %). The posi-
tive effect of the extended floor is visible espe-
cially at the retarded harvest when greater
susceptibility of siliques to cracking and seeds
to shedding appears. The adapter is charac-
terized by a simple design, and it is easy to in-
stall and remove.

The operation of the canopy divider has a
great influence on the rate of seed losses dur-
ing harvesting. In rape harvesting with the
standard header a passive divider which is a
part of the combine equipment is commonly

Fig. 1. Adapter extending the floor of the header.
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Table 1. Rape seed losses (kg/ha) in the headers compared (one-stage harvest)

Header Adapted

Standard

with reel

without reel

with reel without reel

Yield losses (%) 4.7 42

9.4 8.1

used. Its operation is disadvantageus, espe-
cially when plants are inclined, the canopy is
weedy or very thick. The usc of an active
divider (Fig. 2) eliminates completely the de-
fects of the passive divider.

Comparative investigations of both types
of dividers showed much better operation,
higher efficiency and lower seed losses when
the combine is equipped with an active
divider. Dividers: passive standard, active fin-
gerless mechanically driven, active fingerless
driven with a hydraulic or electric motor, have
been examined. The active divider driven with
a hydraulic or electric motor was found to be
the best, as its operation caused the lowest
seed losses. The extended floor and the active
canopy divider made possible the maximum
reduction of rape seed losses (below 50 kg/ha),
especially when cutting against plant inclina-
tion. The work of passive divider causes losses
higher than 150 kg/ha (Table 2).

The adaptation of the cleaning assembly
of the grain pan of the Bizon combine for rape
seed harvesting (Fig. 3) consists in replacing

the standard tailings sieve with a sieve with
@ 6 mm circular holes, and replacing the lower
shutter sieve with a sieve with @ 4 mm circu-
lar holes. The standard tailings sieve, consist-
ing of a pocket Grepl’s sieve and a finger grate
(comb) allowed for the return of a part of the
mass of chaffs and crushed stems with the
worm and tailings auger back to the threshing
assembly and then to the floor of the grain
pan. This caused an additional excessive load-
ing of the upper shutter sieve of the grain pan.
As a result of this a part of seeds located in the
upper layer of chaffs fell with them out to the
field. This fact is the main reason of losses in
the thresher during rape seed harvesting. The
rate of these losses exceeds 100-150 kg/ha,
and improper adjustment of the working para-
meters of the header and threshing assmebly
additionally increases losses which can even
exceed 500 kg/ha. The use of the new tailings
sieve with 6 or 7 mm circular holes signifi-
cantly unloads the grain pan of the combine.
Moreover, the lower shutter sieve is replaced
by a sieve with 4 mm circular holes. It improves

Fig. 2. Active fingerless canopy divider.
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T able 2.Rape seed losses caused by the operation of three types of canopy dividers

Direction of combine work

Losses caused by divider in kg/ha

in canopy - - } .
passive mechanical drive hydraulic drive
Against plant inclination 156 74 30
With plant inclination 110 87 41
Inclined to the right 184 100 59
Inclined to the left 155 73 56

Fig. 3. Grain pan of combine. 1 - fan, 2 - air guide bars, 3 - upper shutter sieve, 4 - lower punched-plate-screen with 4
mm circular holes, 5 - tailings sieve with 6 mm circular holes.

the process of separation and contributes to the
increase of seed purity (above 94 %). Such
combine adaptation is now a unique chance to
decrease the exessive losses of rape seeds in
harvesting high-quality rape varieties which
will cover more and more of the rape growing
area in our country.

The adaptations and adjustment of the
combine allowed for a decrease of rape seed
losses by about 2.4 g/ha, which was confirmed
during practical application of the elaborated
technology at many farms.

CONCLUSIONS

The adaptation and adjustment of a grain
combine harvester Bizon allowed for a sig-
nificant decrease of rape seed losses during
harvesting, which was confirmed during
practical application of the technology at
many farms.
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NIEZBEDNE ADAPTACIJE KOMBAINU
DO ZBIORU RZEPAKU

Kombajn zbozowy Bizon w wersji standardowej za-
stosowany do zbioru rzepaku powoduje znaczne straty na-
sion. Przeprowadzone obserwacje wykazaly, Ze zastosowanie
zmian konstrukcyjnych w kombajnie moze doprowadzié
do znacznego ich ograniczenia. W zwiazku z tym zasto-
sowano: wydluzona podloge zespolu zniwnego, aktywny

rozdzielacz lanu, sito klosowe i dolne sito podsiewacza
o zmienione) konstrukcji. Zastosowanie powyzszych
adaptacji wraz z odpowiednia regulacja kombajnu, w po-
wiazaniu ze znajomoscia cech wytrzymatosciowych lusz-
czyn i stanu fizycznego tlanu
ograniczenia strat nasion do poziomu ok. 3 %.

Stowa kluczowe: rzepak, kombajn zbozowy,

stwarza mozliwo$é

uszkodzenia ziama.



