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Abstract: Stripper header invented by A FRC UK, mounted on grain combine harvester showed its two

deficiencies in China L eaving the stripped strav standing w ithout w indrow ing and relatively high free grain loss

egeciallyworking at low er ground peed Thispaper reports the invention of a stripping rotorw ith air suction for

pneumatic conveying thematerials, elminating the previous auger and conveying belt on the stripper header. For

processing the large anount of threshed materials author invented a vertically positioned® 4 in 1" gpparatus,

performing 4 functions the elevation, separation, cleaning, and recycling of thematerials Its field trial show ed

that the free grain loss is reduced and secially invented w indrow ing device closely behind the stripping rotor

located justified itself by the clear cuttingw ith shorter stubble and being centerXelivered w indrow of the straw.
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1 Introduction

The stripper header invented by AFRC UK
mounted on grain combine harvester in place of the
conventional one features with its smplicity of
construction, higher ground speed of machine, and
in addition it uses the thresherZseparator of the
existing combine harvester. But it al showed its
deficiency in China as follow s

First, leaving the stripped strav standing
w ithout windrowing that poses an additional
operation in sequence for harvesting the strav,
because in multicropping area the planting of
succeeding crop needs timely cleaning out the field;

Secondly, the free grain loss is higher than
desired at low er ground geed of machinew hich is
unavoidable in paddy field with its limited size in
China

An attenpt (N eale, 1991) wasmade tow ards
fitting a hydraulically powered cutterbar behind

the stripper header The strav was fed on to two
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draper belts and svathed into a single w indrow
suitable for a baler to deal with “ The set doesn’t
work well yet”™ admitted by the author. Since
1989 in Russia a conception of systeanatic method
and means for harvesting theM O G after stripping
were put forward, there hasn’t been found any
successful ways in literature

A s to harvesting the strav immediately after
stripping in China some attenptsw ere made w ith
straightly putting the commercially available side2
delivery w indrow er behind the stripper header. It
makes the machine extranely long relative to its
narrow svath and necessitates a bigger head land
for turning themachine at the end of each run and
labor on the
boundary of the paddy field for windrow s side2

cutting off the plants by hand

delivered by machine in its first round operation
The objective of research reported in this
paper is to develop a nev combine rice (w heat)
harvester with cutting and w indrow ing the straw
immediately after stripping In viev of that the
prolonged dimension of stripper
header causes the putting of a cutterbar and

w indrow er behind it very difficult, the pneumatic

longitudinal
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conveying system is introduced into the patented
design of the newv machine o that the auger and
intem ediate conveying means (belt, roller or
shaker etc ) as in stripper header can be omitted

Consequently, a spacious room for the cutterbar
and w indrow er is obtained At the sane time the
free grain loss expected to be reduced ow ing to the
air suction enhanced by the airflow produced from

the pneumaatic sy stem.
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1 Stripping rotor 2 Hood 3 Teeth on rotor 4 Stagger
positioned teeth on conduit bottom & conduit 6 Tines of
raking booster 7. Drum of booster 8 9 Conduit 1Q Exit for
recycling 11 Blade 12 Discharge rotor 13 Crossflow fan
14 A xial flow rethresher 15 Concave 16 Horizontal auger
17V ertical auger 18 Auger case 19 Shutter 2Q Container
21 Dischargeblade 22 Sheave 23 Ball bearing 24 Bladeon
ring distributor 25 Conic reflector 26  Depositing chanber
27. Belt conveyor 28 Cylindrical sieve 29 Intemediate
cylinder 3Q Outer cylinder 31 Hinge 32  Pushing rod
33 Crank roller 34 Knife 35 Guardw ith upward point

36 Rod of revolving rake 37 Stripping rotor in lowest attitude
38 Cutterbar in trangortation attitude 39 Suspension ring

4Q Fan 41 Detachable axial flow rethresher
Fig 1 Schanatic arrangement of rice (w heat)
Combine Stripper Harvester* 4ZTL 21800”

2 Canbine Description and Its W orking
Principle

Fig 1 isa schamatic arranganent of that new
developed combine stripper harvester “ 4ZTL 2
1800". It show s the grain and chaff are stripped at
the entrance of stripping rotor (1) under the hood
(2) are sucked and conveyed through the conduit
(5), the raking booster (7), upper conduit (8)
into the depositing chanber (26) and down to the
discharge rotor (12), while airflow along with
debris goes through fan (40) to the atmogphere
Themixture of grain and chaff are then conveyed

to axial flow rethresher2separator (14) in which
the broken strav of snall anount moves axially
and to be expelled outside of machine The light
chaff falling from concave (15) is cleaned out from
the grain by a cross airflow produced by cross flow
fan (13). The preliminarily cleaned grain is then
transferred from the horizontal auger (16) to
vertical one (17). The unthoroughly threshed ears
undergo a further threshing
betw een the auger flight and its case (18) in the
course of elevation The upper half of the case isa

in the clearance

perforated cylindrical sieve By virtue of the
centrifugal force the grain and debris along pass
through the sieve hole effectively and then drop
down through the annular channel onto the ring
distributor (24), the blades (24) of which throw
the mass horizontally form ing a very thin layer and
strike against the conic reflector (25) at the
bottom end of the outer cylinder. The upward air
flow produced by the fan (40) penetrates that thin
layer of mass bringing the debris to go through the
annular betw een (30) and
interm ediate cylinder (29) and finally through the

channel outer
fan to atmosphere T he reflector mparts the grain
a higher reflective vertically downward seed,
producing a good potential to increase the upw ard
geed of airflow for raising the cleaning efficiency.
The grain and unthreshed ear, if there is, in the
chaff at the upper end of the vertical auger is
discharged by the blade (11) through the exit (10)
and cross oonnecting tube into the depositing
chamber for recycling in the systan. The clean
grain deposits in container (20) and is discharged
by the blade (21) attached on lower half of the
sheave (22) running on three ball bearings (23).
The grain flow s through the outlet of container
into the sack On the upper half of the sheave are
fixed the blades (24) foming a ring distributor.

The floating cutterbar is put closely behind
the stripping rotor 0 that as the top part of the
plant just leaves the stripping rotor the straw
comes to be cut

The knife assanbly is driven by the vertical
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crankshaft (33), doing a hamonic motion On
crankshaft is fixed the revolving rod (36) for
raking the cut strav at front of the crawler
centrally,
crav lers The revolving rake on the other side
rotates counter wise to that one The sugpension
pring (39) facilitates the flotation of cutterbar
The cut strav on the central portion of the avath
moves over the cutterbar by its inertia and the
stiffness of the foregoing uncut stem.

foming a windrow between two

3 Performance and D iscussion

B ecause that the crop harvested beforeor after
hoarfrost coming to be its conditions like moisture
content, mechanical properties etc
different, the field trials were arranged on
foregoing two harvesting periods
regectively. Its results for harvesting rice are
shown in Tab 1, for harvestingwheat in Tab 2
The data for Shelbourne stripper header RX 224 are

are quite

different

cited aside for reference
In course of 42year field testing in production
conditions the prototype of full size harvested 40

hm?of rice and snall area of w heat
The data
harvesting on Sept

in Tab 1 acquired from early
26, 1996 showed that as
ground geed of machine raised to 1 43 m s the
separation loss was unacceptable high value of
198%. A
rethresher (41) was developed in this connection

nev snall detachable axialZlow
It is attached to major rethresher (14) as an
adjunct one The separated materials through the
concave are conducted to horizontal auger.

The data of Sept 26, 1998 revealed that the
separation loss has substantially decreased as
harvesting thew et, high yield rice

T he performance of machine shown in tables
has follow ing features

1) Free grain loss is lower as the machine
working both at higher and low er peed

2) Theworking geed of machine reached 1
55m sforwheat, 1 39 1 43n sfor rice and even
higher in the later daysof harvesting period

3) The shoe loss (here referring to grain loss
from two fans) ismuch low er than that in ordinary
flat sieve 2 blast cleaning system by virtue of the

Tab 1 Field trial results’ of stripper canbine harvester 4zZTL -1800" in harvesting r ice

Period of trial A fter hoar frost

Before hoar frost

Date Oct 5, 1995 Sept 23, 1996 Sept 26, 1996 Sept 26, 1998

Height of panicles from ground an 67. 9 78 74 77
Range of panicle height variation an 26 2 34 42 318
M oisture content of Grain(MOG) % 15 7, (52 2) 26 5, (70 2) 25 4; (66 6) 22 2. (67 5)
Crop yield kg- hm- 2 8300 6688 7240 11466
Thousandyrain2v eight g 26 1 28 3 27.5 28 7
Ground gpeed of machine m- s 1! 117 128 Q 70 133 Q73 143 118 139
Svath m 180 180 180 180
Stabble height an 6 14 77 510 5 40 — — 79 51
Total grain loss % Q78 1 09 225 2 56 178 3 06 143 154
Free grain kg~ hm" 2 23 5 34 2 19 8 19 1 50 49 5 48 3 341

% Q 28 Q 41 Q 30 Q 29 Q 69 Q 68 Q 42 Q 30
U nthreshed grain % Q 08 Q 20 Q 07 Q 16 Q 36 Q 35 Q41 Q51
Separation loss % Q 40 Q 47 167 2 05 Q 68 198 Q 60 Q73
Shoe loss % Q01 0 Q21 Q 06 Q 05 Q 05 0 0
Hulled broken grain % Q 94 Q 37 Q 47 Q 66 Q 52 2033
Cleanliness of grain % 9% 6 99 12 98 82 99 04 99 26 98 6 99 4
Theoretical out put _hm? h-? Q76 Q 83 Q 45 Q 86 Q 48 Q 93 Q 76 Q 90

3 Field trial and measurement performed by the state authorized A gricultural M achinery Testing and Evaluation Station affiliated to
Heilongjiang General Bureau of Reclanation (Report Na S95XJ27, S96KJD, S98KJI25)
3 3 High perentage of Hulled and broken grain is caused by" extraordinary snall clearance in the grain auger due to improper assambly

work” (see report S98KJI25)
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Tab 2 Field trail results of 4ZTL -1800 in harvesting wheat
M achine 47TL 218008 RX 24 SchelboneHaima stripperzheader® 3
Place Y ilane county H eilongjiang province N enjiang county Heilongjiang Province
Date July 14, 1998 A ug, 4, 1998

Height of panicles from ground an 103 87 90
Range of panicle height variation an 47 3 —
Crop yield kg- hm™ 2 4197 4050 4327
M oisture content % Grain, MOG 219 445 21 36, 25 42
Thousand Grain W eight g 36 6 —
Ground speed of machine m- s ! a 83 130 155 Q78 185 176
Svath m 180 2 40
Stubble height an 10 2 80 83 No report
Total grain loss % 186 183 167 2 56 2 85 332
Free grain kg- hm-" 2 54 4 52 0 50 5 86 7 93 113

% 129 124 120 197 228 274
U nthreshed grain % Q 26 Q 42 Q 17 0 0 0
Separation loss % a 07 Q 04 Q 03 —
Shoeloss % Q24 a 13 Q27 a 59 a 57 Q 58
Broken grain % 0 a2 Q2 Q 36 Q 36 Q 34
Cleanliness of grain % 98 7 98 5 98 7 99 41 99 41 99 0
Theoretical output _hm?- h-* Q54 Q84 101 Q 67 1 60 1 52

3 Field tiral & measurenent perfomed by stateZauthorized A griculturalM achinery Testing and Evaluation Station affiliated to H eilongjiang

General Bureau of Reclanation (Report Na S98JK 219)

3 3 Resultsprovided by A ssambly- selling company of RX 224 in China

cylindrical sieve inw hich there isn’t any grain loss
slipped from sieve surface like on the ordinary flat
sieve does

4) The machine saves the tailings auger and
tailings elevator thanks to the cylindrical sieve
systan that is capable to raise and feed tailings
back to depositing chanber doing an endless
recycling till all the grain is sieved out

5) In rear of stripping rotor gpacious room is
available for putting the cutting and w indrow ing
device while not making the machine too long
Floating cutterbar ensures the stubble of a short
But ground gpeed of machine should be
slightly decreased to 1 Om sor o w hile harvesting

cut

thew et and tall rice

6) The attachment of a snall axial flow
rethresher enhanced the functions of machine in
tem s of adgpting to various crop conditions In
Northeast China and the like most of the rice is
harvested in dry condition then only the major
rethresher is adequate to deal w ith

7) Field trials revealed vertical cylindrical
sievew ith inside auger has somemajor advantages
over the flat sieve

High capacity or flow rate per unit area of
sieve surface is several times that of flat sieve
owing to subjecting radial

acceleration which is much greater than gravity

the grain to a
acceleration

T he rotating auger inside the cylinder cleans
the sieve surface and gets rid of clogging with
trashes

The performance of vertical
cleaning system is not appreciably affected by
tilting as the harvester isoperated on slopes

The materials move over the cylindrical
sieve more uniformly than on the flat sieve do
Thus the distributor isn’t needed

Simpler construction

8)

advantagesover the side delivered:

Saving the hand labor for cutting off the
crop on boundaries of paddy plot for laying the

cylindrical

Center delivered windrow has sme

w indrow side delivered by machine in its first
round operation

Providing operator freedom to select any
suitable route such asmaking a detour to prevent
machine from bogging dow n in very oft field
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Facilitating the machine in field to run in a
shuttle pattern for increasing the efficiency instead
of ordinary round pattern

9) The deficiencies of machine are

The pneumatic conveying systam is energy
consuming in comparion w ith the stripper header
w ith mechanical conveyer, but the gecific pow er
consumption rivals the conventional combine

T he depositing cham ber look s bulky but not
heavy.

4 Conclusions

Fourjear field testing in production
conditions the full size prototype showed the
objectives of this exploratory study have been
gained, the machine harvested the rice before and
after the hoarfrost and thew heat in principlew ell

That is the free grain loss is reduced ow ing to air

(1 :

suction; cutting and windrowing the strav is
acoomplished mmediately after the stripping; the
machine is cepable to work with comparatively
high ground eed; vertical cylindrical cleaning
systan justified itself with higher cgpacity, higher
cleanliness and simplified construction in nomal
condition

The further mprovement should be focused
on snoothly w indrow ing thew et, tall rice strav at
higher ground peed (e g 1 4m ).

References

[1] ™M Neale Stripper need a home Power Faming,
1991, 72(6).

[2] A H Woages, wapy. AHamg Qiocodos U cpeacts coopa
HESEPHOBON YaCTM  ypokad N Y6oke Merqoom
OuecoBaHMA Pactenmin Ha KopHio, Tpygpl’ 4 89 HIMNO
B/CXOM, 76 78

()

150030, 2 )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



