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Abstract: Stripper header inven ted by A FRC U K, moun ted on grain com bine harvester show ed its tw o

deficiencies in Ch ina: L eaving the stripped straw standing w ithou t w indrow ing and relat ively h igh free grain lo ss

especially w o rk ing at low er ground speed. T h is paper repo rts the inven tion of a stripp ing ro to r w ith air suct ion fo r

pneum atic conveying the m ateria ls, elim inat ing the p revious auger and conveying belt on the stripper header. Fo r

p rocessing the large amoun t of th reshed m ateria ls au tho r inven ted a vert ically po sit ioned“4 in 1”apparatu s,

perfo rm ing 4 functions: the elevat ion, separat ion, clean ing, and recycling of the m ateria ls. Its field tria l show ed

that the free grain lo ss is reduced and specially inven ted w indrow ing device clo sely beh ind the stripp ing ro to r

located ju st ified itself by the clear cu tt ing w ith sho rter stubb le and being cen ter2delivered w indrow of the straw.
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1　 In troduction

T he stripper header inven ted by A FRC U K

m oun ted on gra in com b ine harvester in p lace of the

conven t iona l one fea tu res w ith its sim p licity of

con struct ion, h igher ground speed of m ach ine, and

in addit ion it u ses the th resher2separa to r of the

ex ist ing com b ine harvester. Bu t it a lso show ed its

deficiency in Ch ina as fo llow s:

F irst, leaving the stripped straw standing

w ithou t w indrow ing tha t po ses an addit iona l

opera t ion in sequence fo r harvest ing the straw ,

becau se in m u lt icropp ing area the p lan t ing of

succeed ing crop needs t im ely clean ing ou t the field;

Secondly, the free gra in lo ss is h igher than

desired a t low er ground speed of m ach ine w h ich is

unavo idab le in paddy field w ith its lim ited size in

Ch ina.

A n at tem p t (N eale, 1991) w as m ade tow ards

fit t ing a hydrau lica lly pow ered cu t terbar beh ind

the stripper header. T he straw w as fed on to tw o

draper belts and sw athed in to a sing le w indrow

su itab le fo r a ba ler to dea l w ith. “T he set doesn’t

w o rk w ell yet”[ 1 ] , adm it ted by the au tho r. Since

1989 in R u ssia a concep t ion of system at ic m ethod

and m ean s fo r harvest ing the M O G after st ripp ing

w ere pu t fo rw ard, there hasn’t been found any

successfu l w ays in litera tu re.

A s to harvest ing the straw imm edia tely after

st ripp ing in Ch ina som e at tem p ts w ere m ade w ith

stra igh t ly pu t t ing the comm ercia lly ava ilab le side2

delivery w indrow er beh ind the stripper header. It

m akes the m ach ine ex trem ely long rela t ive to its

narrow sw ath and necessita tes a b igger head land

fo r tu rn ing the m ach ine a t the end of each run and

cu t t ing off the p lan ts by hand labo r on the

boundary of the paddy field fo r w indrow s side2

delivered by m ach ine in its f irst round opera t ion.

T he ob ject ive of research repo rted in th is

paper is to develop a new com b ine rice (w heat )

harvester w ith cu t t ing and w indrow ing the straw

imm edia tely after st ripp ing. In view of tha t the

p ro longed longitud ina l d im en sion of st ripper

header cau ses the pu t t ing of a cu t terbar and

w indrow er beh ind it very d iff icu lt, the pneum atic
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conveying system is in troduced in to the pa ten ted

design of the new m ach ine so tha t the auger and

in term edia te conveying m ean s ( belt, ro ller o r

shaker etc. ) as in st ripper header can be om it ted.

Con sequen t ly, a spaciou s room fo r the cu t terbar

and w indrow er is ob ta ined. A t the sam e tim e the

free gra in lo ss expected to be reduced ow ing to the

a ir suct ion enhanced by the a irf low p roduced from

the pneum atic system.

1. Stripp ing ro to r　 2. Hood　 3. T eeth on ro to r　 4. Stagger
po sit ioned teeth on conduit bo ttom 　 5. conduit　 6. T ines of
rak ing boo ster　7. D rum of boo ster　8、9. Conduit　10. Exit fo r
recycling　11. B lade　12. D ischarge ro to r　13. C ro ss flow fan　
14. A xial flow reth resher　15. Concave　16. Ho rizon tal auger　
17. V ertical auger　18. A uger case　19. Shutter　20. Container
21. D ischarge b lade　22. Sheave　23. Ball bearing　24. B lade on
ring distribu to r　25. Conic reflecto r　26. 　D epo sit ing cham ber
27. Belt conveyo r 　 28. Cylindrical sieve 　 29. In term ediate
cylinder　30. O uter cylinder　31. H inge　32. 　Push ing rod　
33. C rank ro ller　34. Knife　35. Guard w ith upw ard po in t　　
36. Rod of revo lving rake　37. Stripp ing ro to r in low est att itude
38. Cutterbar in transpo rtat ion att itude　39. Suspension sp ring

40. Fan　41. D etachable ax ial flow reth resher

F ig. 1　Schem atic arrangem en t of rice (w heat)

Com bine Stripper H arvester“4ZTL 21800”

2　Com bine D escr iption and Its W ork ing

Pr inc iple

　　 F ig. 1 is a schem atic arrangem en t of tha t new

developed com b ine stripper harvester “4ZTL 2

1800”. It show s the gra in and chaff are st ripped at

the en trance of st ripp ing ro to r (1) under the hood

(2) are sucked and conveyed th rough the condu it

( 5) , the rak ing boo ster (7) , upper condu it (8)

in to the depo sit ing cham ber (26) and dow n to the

d ischarge ro to r ( 12 ) , w h ile a irf low along w ith

deb ris goes th rough fan (40) to the a tm o sphere.

T he m ix tu re of gra in and chaff are then conveyed

to ax ia l f low reth resher2separa to r ( 14) in w h ich

the b roken straw of sm all am oun t m oves ax ia lly

and to be expelled ou tside of m ach ine. T he ligh t

chaff fa lling from concave (15) is cleaned ou t from

the gra in by a cro ss a irf low p roduced by cro ss flow

fan (13). T he p relim inarily cleaned gra in is then

tran sferred from the ho rizon ta l auger ( 16 ) to

vert ica l one (17). T he un tho rough ly th reshed ears

undergo a fu rther th resh ing in the clearance

betw een the auger fligh t and its case (18) in the

cou rse of eleva t ion. T he upper ha lf of the case is a

perfo ra ted cylindrica l sieve. By virtue of the

cen trifuga l fo rce the gra in and deb ris a long pass

th rough the sieve ho le effect ively and then drop

dow n th rough the annu lar channel on to the ring

dist ribu to r (24) , the b lades (24) of w h ich th row

the m ass ho rizon ta lly fo rm ing a very th in layer and

strike aga in st the con ic reflecto r ( 25 ) a t the

bo t tom end of the ou ter cylinder. T he upw ard a ir

f low p roduced by the fan (40) penetra tes tha t th in

layer of m ass b ring ing the deb ris to go th rough the

annu lar channel betw een ou ter ( 30 ) and

in term edia te cylinder (29) and fina lly th rough the

fan to a tm o sphere. T he reflecto r im parts the gra in

a h igher reflect ive vert ica lly dow nw ard speed,

p roducing a good po ten t ia l to increase the upw ard

speed of a irf low fo r ra ising the clean ing efficiency.

T he gra in and un th reshed ear, if there is, in the

chaff a t the upper end of the vert ica l auger is

d ischarged by the b lade (11) th rough the ex it (10)

and cro ss connect ing tube in to the depo sit ing

cham ber fo r recycling in the system. T he clean

gra in depo sits in con ta iner (20) and is d ischarged

by the b lade ( 21) a t tached on low er ha lf of the

sheave (22) runn ing on th ree ba ll bearings (23).

T he gra in flow s th rough the ou t let of con ta iner

in to the sack. O n the upper ha lf of the sheave are

fixed the b lades (24) fo rm ing a ring dist ribu to r.

T he floa t ing cu t terbar is pu t clo sely beh ind

the stripp ing ro to r so tha t as the top part of the

p lan t ju st leaves the stripp ing ro to r the straw

com es to be cu t.

T he kn ife assem b ly is driven by the vert ica l
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crank shaft ( 33 ) , do ing a harm on ic m o tion. O n

crank shaft is f ixed the revo lving rod ( 36 ) fo r

rak ing the cu t st raw at fron t of the craw ler

cen tra lly, fo rm ing a w indrow betw een tw o

craw lers. T he revo lving rake on the o ther side

ro ta tes coun ter w ise to tha t one. T he su spen sion

sp ring ( 39) facilita tes the flo ta t ion of cu t terbar.

T he cu t st raw on the cen tra l po rt ion of the sw ath

m oves over the cu t terbar by its inert ia and the

st iffness of the fo rego ing uncu t stem.

3　Performance and D iscuss ion

Becau se tha t the crop harvested befo re o r after

hoarfro st com ing to be its condit ion s like m o istu re

con ten t, m echan ica l p ropert ies etc. a re qu ite

d ifferen t, the field tria ls w ere arranged on

fo rego ing tw o differen t harvest ing periods

respect ively. Its resu lts fo r harvest ing rice are

show n in T ab. 1, fo r harvest ing w heat in T ab. 2.

T he data fo r Shelbou rne stripper header RX224 are

cited aside fo r reference.

In cou rse of 42year field test ing in p roduct ion

condit ion s the p ro to type of fu ll size harvested 40

hm 2 of rice and sm all a rea of w heat.

T he data in T ab. 1 acqu ired from early

harvest ing on Sep t. 26, 1996 show ed tha t as

ground speed of m ach ine ra ised to 1. 43 m ö s the

separa t ion lo ss w as unaccep tab le h igh value of

1. 98%. A new sm all detachab le ax ia l2f low

reth resher (41) w as developed in th is connect ion.

It is a t tached to m ajo r reth resher ( 14 ) as an

adjunct one. T he separa ted m ateria ls th rough the

concave are conducted to ho rizon ta l auger.

T he data of Sep t. 26, 1998 revea led tha t the

separa t ion lo ss has sub stan t ia lly decreased as

harvest ing the w et, h igh yield rice.

T he perfo rm ance of m ach ine show n in tab les

has fo llow ing fea tu res:

1 ) F ree gra in lo ss is low er as the m ach ine

w o rk ing bo th a t h igher and low er speed.

2) T he w o rk ing speed of m ach ine reached 1.

55m ö s fo r w heat, 1. 39～ 1. 43m ö s fo r rice and even

h igher in the la ter days of harvest ing period.

3) T he shoe lo ss (here referring to gra in lo ss

from tw o fan s) is m uch low er than tha t in o rd inary

fla t sieve 2 b last clean ing system by virtue of the

Tab. 1　F ield tr ia l results3 of str ipper com bine harvester“4ZTL -1800”in harvesting r ice

Period of trial

D ate　　

A fter hoar fro st

O ct. 5, 1995

Befo re hoar fro st

Sep t. 23, 1996 Sep t. 26, 1996 Sep t. 26, 1998

H eigh t of pan icles from ground ö cm 67. 9 78 74 77

Range of panicle heigh t variat ion ö cm 26. 2 34 42 31. 8

M o isture conten t of Grain (M O G) ö % 15. 7; (52. 2) 26. 5; (70. 2) 25. 4; (66. 6) 22. 2; (67. 5)

C rop yield ö kg·hm - 2 8300 6688 7240 11466

T housand2grain2w eigh t ö g 26. 1 28. 3 27. 5 28. 7

Ground speed of m ach ine öm·s- 1 1. 17 1. 28 0. 70 1. 33 0. 73 1. 43 1. 18 1. 39

Sw ath öm 1. 80 1. 80 1. 80 1. 80

Stabble heigh t ö cm 6. 14 7. 71 5. 10 5. 40 — — 7. 9 5. 1

To tal grain lo ss ö % 0. 78 1. 09 2. 25 2. 56 1. 78 3. 06 1. 43 1. 54

F ree grain ö kg·hm - 2

ö %

23. 5
0. 28

34. 2
0. 41

19. 8
0. 30

19. 1
0. 29

50
0. 69

49. 5
0. 68

48. 3
0. 42

34. 1
0. 30

U nth reshed grain ö % 0. 08 0. 20 0. 07 0. 16 0. 36 0. 35 0. 41 0. 51

Separation lo ss ö % 0. 40 0. 47 1. 67 2. 05 0. 68 1. 98 0. 60 0. 73

Shoe lo ss ö % 0. 01 0 0. 21 0. 06 0. 05 0. 05 0 0

H ulled broken grain ö % 0. 94 0. 37 0. 47 0. 66 0. 52 2. 03 3

C leanliness of grain ö % 96. 6 99. 12 98. 82 99. 04 99. 26 98. 6 99. 4

T heo retical ou t pu t ö hm 2·h - 1 0. 76 0. 83 0. 45 0. 86 0. 48 0. 93 0. 76 0. 90

　3 F ield trial and m easurem ent perfo rm ed by the state au tho rized A gricu ltu ral M ach inery T esting and Evaluation Station affiliated to
H eilongjiang General Bureau of Reclam ation (Repo rt N o. S95XJ227, S96KJ29, S98KJ225)

　3 3 H igh peren tage of H ulled and broken grain is caused by“ex trao rdinary sm all clearance in the grain auger due to imp roper assem bly
wo rk”(see repo rt S98KJ225)
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Tab. 2　F ield tra il results of 4ZTL -1800 in harvesting wheat

M ach ine 4ZTL 218003 RX24 Schelbone2H aim a stripper2header3 3

P lace Yilane county H eilongjiang p rovince N enjiang county H eilongjiang P rovince

D ate Ju ly 14, 1998 A ug, 4, 1998

H eigh t of pan icles from ground ö cm 103 87～ 90

Range of panicle heigh t variat ion ö cm 47. 3 —

C rop yield ö kg·hm - 2 4197 4050～ 4327

M o isture conten t ö % Grain, M O G 21. 9; 44. 5 21～ 36; 25～ 42

T housand Grain W eigh t ö g 36. 6 —

Ground speed of m ach ine öm·s- 1 0. 83 1. 30 1. 55 0. 78 1. 85 1. 76

Sw ath öm 1. 80 2. 40

Stubble heigh t ö cm 10. 2 8. 0 8. 3 N o repo rt

To tal grain lo ss ö % 1. 86 1. 83 1. 67 2. 56 2. 85 3. 32

F ree grain ö kg·hm - 2 54. 4 52. 0 50. 5 86. 7 93 113

　　　　ö % 1. 29 1. 24 1. 20 1. 97 2. 28 2. 74

U nth reshed grain ö % 0. 26 0. 42 0. 17 0 0 0

Separation lo ss ö % 0. 07 0. 04 0. 03 —

Shoelo ss ö % 0. 24 0. 13 0. 27 0. 59 0. 57 0. 58

B roken grain ö % 0 0. 2 0. 2 0. 36 0. 36 0. 34

C lean liness of grain ö % 98. 7 98. 5 98. 7 99. 41 99. 41 99. 0

T heo retical ou tpu t ö hm 2·h - 1 0. 54 0. 84 1. 01 0. 67 1. 60 1. 52

　3 F ield tiral & m easurem ent perfo rm ed by state2au tho rized A gricu ltu ralM ach inery T esting and Evaluation Station affiliated to H eilongjiang
General Bureau of Reclam ation (Repo rt N o. S98JK219)

　3 3 Results p rovided by A ssem bly- selling company of RX224 in Ch ina.

cylindrica l sieve in w h ich there isn’t any gra in lo ss

slipped from sieve su rface like on the o rd inary fla t

sieve does.

4) T he m ach ine saves the ta ilings auger and

ta ilings eleva to r thank s to the cylindrica l sieve

system tha t is capab le to ra ise and feed ta ilings

back to depo sit ing cham ber do ing an endless

recycling t ill a ll the gra in is sieved ou t.

5) In rear of st ripp ing ro to r spaciou s room is

ava ilab le fo r pu t t ing the cu t t ing and w indrow ing

device w h ile no t m ak ing the m ach ine too long.

F loa t ing cu t terbar en su res the stubb le of a sho rt

cu t. Bu t ground speed of m ach ine shou ld be

sligh t ly decreased to 1. 0m ö s o r so w h ile harvest ing

the w et and ta ll rice.

6 ) T he a t tachm en t of a sm all ax ia l f low

reth resher enhanced the funct ion s of m ach ine in

term s of adap t ing to variou s crop condit ion s. In

N o rtheast Ch ina and the like m o st of the rice is

harvested in dry condit ion then on ly the m ajo r

reth resher is adequate to dea l w ith.

7 ) F ield tria ls revea led vert ica l cylindrica l

sieve w ith in side auger has som e m ajo r advan tages

over the fla t sieve:

①H igh capacity o r flow ra te per un it a rea of

sieve su rface is severa l t im es tha t of fla t sieve

ow ing to sub ject ing the gra in to a rad ia l

accelera t ion w h ich is m uch grea ter than gravity

accelera t ion.

②T he ro ta t ing auger in side the cylinder clean s

the sieve su rface and gets rid of clogging w ith

trashes.

③ T he perfo rm ance of vert ica l cylindrica l

clean ing system is no t app reciab ly affected by

t ilt ing as the harvester is opera ted on slopes.

④ T he m ateria ls m ove over the cylindrica l

sieve m o re un ifo rm ly than on the fla t sieve do.

T hu s the d ist ribu to r isn’t needed.

⑤Sim p ler con struct ion.

8 ) Cen ter delivered w indrow has som e

advan tages over the side delivered:

①Saving the hand labo r fo r cu t t ing off the

crop on boundaries of paddy p lo t fo r laying the

w indrow side delivered by m ach ine in its f irst

round opera t ion.

② P rovid ing opera to r freedom to select any

su itab le rou te such as m ak ing a detou r to p reven t

m ach ine from bogging dow n in very soft f ield.
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③Facilita t ing the m ach ine in field to run in a

shu t t le pa t tern fo r increasing the efficiency in stead

of o rd inary round pat tern.

9) T he deficiencies of m ach ine are:

①T he pneum atic conveying system is energy

con sum ing in com parison w ith the stripper header

w ith m echan ica l conveyer, bu t the specif ic pow er

con sum p tion riva ls the conven t iona l com b ine.

②T he depo sit ing cham ber look s bu lky bu t no t

heavy.

4　Conclusion s

Fou r2year field test ing in p roduct ion

condit ion s the fu ll size p ro to type show ed the

ob ject ives of th is exp lo ra to ry study have been

gained, the m ach ine harvested the rice befo re and

after the hoarfro st and the w heat in p rincip le w ell.

T hat is the free gra in lo ss is reduced ow ing to a ir

suct ion; cu t t ing and w indrow ing the straw is

accom p lished imm edia tely after the st ripp ing; the

m ach ine is capab le to w o rk w ith com para t ively

h igh ground speed; vert ica l cylindrica l clean ing

system ju st if ied itself w ith h igher capacity, h igher

clean liness and sim p lif ied con struct ion in no rm al

condit ion.

T he fu rther im p rovem en t shou ld be focu sed

on sm oo th ly w indrow ing the w et, ta ll rice st raw at

h igher ground speed (e. g. 1. 4 m ö s).
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摘脱后切割搂集茎秆成条铺的稻 (麦)联收机

蒋亦元1, 许家美1, 张惠友1, 蒋恩臣1, 涂澄海1, 罗佩珍1, 王金武1,

李泰山2, 马育才2, 曲健东2
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摘　要: 英国发明的悬挂在联收机上的摘脱台在中国使用中有两个缺点: 摘脱后的基秆未能切割搂集成条铺和落

粒损失,尤其在低速时较大。此文报导了用气流吸运脱出物的摘脱滚筒,从而省去了原摘脱台上的输送螺旋推运器

和输送带 3类的输送装置,为了处理大量的脱出物,作者发明了立式的“4合 1”处理装置。它具有升运、分离、清选

和自循环 4个功能。田间试验表明落粒损失减少,作者发明的设置于摘脱流通筒后面的切割搂集装置工作性能良

好:割茬低条铺放在两履带之间。

关键词: 气流输送; 割前摘脱; 条铺装置
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