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3.2, ZENHU

3.2.1.

MABEUNI B 44

BI-11E M48-T BUXIHi
(Fig. I-11. Model M48 -1 small harvester)
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(Table I-8. Brief specification of M48)
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(Fig. 1-15. Model HR592 small harvester)
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B 1-9% HR592, HR601, HREQAZUN|HikD &M E

(Table I-9. Brief specification of HR592, HR601 and HR604)
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3.2.8.  HRE0TEUNIEr#%

B T-178 HRE0T BN B i BI-19 HEREOEK
(Fig. 1-17. Model HR601 small harvester) (Fig. 1-19. Shapes of projections
' of side-delivery belts)
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Harvesting barley with HR601

small harvester)
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Model HR604 small harvester)
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Model HB554 small harvester)
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#1-34 HB5548Y D X FR % R .
(Fig. I - 34. Feeding of cut stems into the
binding mechanisms of HB554)
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(Fig. I -35. HB554 working in a field of rice,

discharging bundles without using twine)
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(Fig. I-37. An example of the shrinkage
and recovery of a bundle)
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‘Iseki R2B’ small harvester)
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(Table I -16. Brief specification of some practical harvesters)
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(Table I ~18. Examples of test results of ‘Satoh HA17")
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Developing Investigations on Small Combines
Haruo Ezaki, Kazutomo Okui, Michio Irie, Kyoshiro Miura
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1961 FEERED LN, L OEEET

(Table I -1. Brief specification of small combines constructed in 1961)
HT612 % HT613 & HT614 %l
& £ m 3.7 3.9 3.3
& = m 1.5 1.5 1.4
& & m 1.5 1.4 1.5
& & ke 600 650 700
= vy v EK 2 2 2
B 7 PS 3.5+5.0 3.5+5.0 444
LTI vy 7e B R Y — VSR
MW+ B mm 76 50 76
A L=} m 1.1 1.2 1.1
oy W R B m/s 1.0 27, 37 1.0
BB R @ﬁ6ﬁ5y77y79 ii?m4witm ?Eiﬁg?ﬁ?vi
A pid m/s 0.4, 0.7 1.4, 1.5 0.4, 0,5
*—H - EE mm 400 - 490
® ¥ rpm 185 — 160
154 v F mm 200, 400 - 350
B2y HE m/s 0.6, 1.2 - 0.9
WA 7 4 v —[EigEE mm 310 - 440
SRR B 7 = —va vy | BEFeviam s EiE7 4 — 5 —
#H B m/s 2.0 2.0 —
SR —— o _ — 330
] Iz #H rpm — - 290
A P m/s — — 5.0
7Ry rE—X —EHE mm — 300 240
CIR S rpm — 380 480
& = m/s — 6.0 6.0
# MW oE R A7+t AT+ 5 A
=4 28 mm 450 450 445
B mm 400 400 500
[CIE rpm 860 860 900
A & m/s 20.5 20.5 21.0
avyr—7alE mm 405 405 385
Vv e—x —EE mm 300 300 230
5] Iz # rpin 1280 1280 500
| P m/s 20 20 6
Abhr—F oy s EE m? 0.6 0.6 0.5
R & mm 60 60 70
2 ] B cpm 230 230 250
g oo & 9t i H
7y VDFE 9 fuas "
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Sectional view of model HT612 small combine)
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(Fig. I-2. Cutting table plan of model HT612)
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(Fig. 1-6. Cutting table plan of model HT614
small combine)
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Cutting table of a combine)
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F o —vay-y—J5d (HTK624, HTU625, HTI626)
ERROE b e HRICHOWT, 0 FREEEY 25t
BT I LI,
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TR E OMEREL FHET 523, AR 2 oo
RPN a v AL v okah ERT 5 LE 0T, B
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CNBIEAASS 7Y — AR TH LR, JEHoOTRE
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D 0.6~1.2m> DEHETHY, v—7 % 0.5m? RO
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DT kL, TR ERETIA 20 DR B s
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PS % RAATBER B % & & % RIS T &l T 23,
WU OV EZBEENTET, TRUNIDORE
LT E D% 280 7

0 FEEFOME  EEEoMECoV-TE, RS
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(Fig. 1-8. Tail of some combines)
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#wl-3%

HEI N COHETE

(Table I -3. Principal dimensions and data of small combines constructed in 1962)
HTS621 & | HTH622 & | HTN623 # | HTK624 # | HTU625 # | THI626 %
DY . BE Y . Ay S
G C S GEzsSK| 7 F# B9 | pygg |7 HAASS KEs4 | 2T
4. 5PS/ 9PSs/ 11PS/ 3.5PS/ 8PS/16OO 10PS/
B 1500rpm 2000rpm 3600rpm 3600rpm | rpm (% 2000rpm
W //\77
[~ GE25M
# \4PS/
i,g ________________________________ 3000rpm
A S 7 RELKT5|/v 9 5
LRI . KE38 5.0PS/ KE43M
e 5.5PS/ 1500rpm |\ 6. 5PS/
& 1400rpm » ¥ v KH14 1600rpm
% 4.5PS/ HAF
2000rpm G18B
4PS/
1500rpm
% i m 0.76 1.14 1.3 1.2| 0.85(1.3) 1.05
%; % &= m| L7 2.6(2.4) 1.8 1.5 2.0(2.8) 2.2
o| & & - 1.5(1.5) 1.9 1.8 1.4 1.3(1.7) 1.3
j; % B m | 4.04.4) | 4.6 4.8 4.4 3.8(5.0) 4.5
x| % & kg | 820(1000) | 1370 1115 685 | 920(1250) 800
ES AN I i mm 110(60) 100 220 110 250 170

P N 1460
fFER= v o v aEHR pm | 1500(1375) | 2000(1850) 3300 1350 (1600, 1500) 1950

v v ¥ » 8]

b S B - mm 76 76 76 50 50
A +rr ~ 2 mm 76 76 76 100 100
Wils 8 B % cpm 382(290) 377(389) 410 248(310) 234(264)
T oA m/s | 0.97(0.74) | 0.95(0.99) 1.0 1.3(1.7) | 0.8(0.9)
2: -

v [r—5 1y —8]

| = 25 mm 630

» A #H m/s 32
Ty s e T v ]

v | {E o B m 0.8(1.3)
R i3 m/s 3.0(0.6)
Wlx 4 v H #* 27(33)

x4 v E mm 150(170)

2 4 v [H B mm 180(165.1)

[=v v vmiEg] rpm | 1600(1400) | 1800(1850) 3300 3600 | 1460(3000) 1950
T E R se—5— | sR—5— ;ciy’“” 4 iw | 3 Wil 4 G
Elw o mom o mm | 700(840) 1000 1060 | 1588} 1280(1300) | %8}

BWOR OE M mm | 1100(1050) 1450 1540 1400 | 1800(1870) 1280

v . 0.5~1.3 - - _ - »

5 & T & OE wis | (g a1 0y | 0-3~L1| 0.3~0.9| 0.4~1.4| 0.3~4.4| 0.3~13

[ 4 — A 2]
| B T 25 b (% 6.00-12 (2P)6.00-12(2P) 348 _ o,
B BB REIE 5 X O (2 ﬂ? (8.1]0—1(6(41;)21;&) 8 16(4P)(2ﬂ§£

s e 1 4.00- 8 (2P)L.00-8(2P) 24@| 4.00-12(4P

BRI & O E R 2 18|(0.00- 1P ) 218




HTS621 % | HTH622 % | HTN623 | HTK624 %l | HTU625 &l | HTI626 %
[z " —35 —@]
& Liid ] mm 190 220
Ty o B mm | 1100(1050) 1400
B W Ok R FmE(LE) | F 5 7 i
Vv TS v—trE mm 41 100
T [esrwu—5—m]
& bid 5] mm 200
# R mm #5450
B B R il i
VIS v— v E mm 75
BREMBEES L OEK 1.50-10(2P)24@
e = RoL5AE | RLSAE [ HMLSAY | SBR2HA | HocHE [RHL4AY
E T TN v P T v Ty T | Bk AN | v 2T T | v I T T
I T - mm 900 850 1000 {J: £t 15500 700(1200) 700
| 27y MRBXOAAYE L g | ss/aes | sofaso | T TR iy | 7o/17s
YIE L B mm 60 60 50 25 60
V| 24 v HEHASEE  deg 37 20 40 35 60
’\_5 bt & A m & mm 0(60) 0 0 100 150
[+ — » =]
7 o1 v oA E mm 490 540 500 (440) 400
27 (F7 s mm 300 370 300 200
T4y T mm 350 300 400 400
] 7 ¥ rpm 169 142 130(120) 190(170)
®oy B OE m/s 1.0 0.7 0.9(0.8) 1.3(1.2)
w R & o BN mm 10 10 10 10
[HAZ 4 vr—]
¥ # & 8 12 8 8
= o = % mm 450 490 460 335
wm - B _— 45 50 50
[Frvir=rr—zx~—]
fit & mm 670
Bk #H & deg 40
Pl i3 m/s | 1.2(0.8)
g BEF = —vav~y -]
3] mm 400 480 475
Bk #H O# deg 40 50(54) 60
@ BmOM R mm 155 100 140
Tleo®m 3 mm 30 25 20
Pl i3 m/s 2.3 3.9(5.1) 6.0(5.3)
(A7 —5—]
biZ BTN 4 B ®
L mm | 300(260)
|k pm |64, 76, 89 (74)
" W e |10 1.2(,0‘1,931




HTS621 & | HTH622 % | HTH623 & | HTK624 % | HTU625 81 | HTI626 2
L7avd—F7 45~
FoZoa mm 300 370
i [ % & mm 450 490
B 2 tpm 276 322
*%| B L m/s 6.5 8.3
7o v =K & 14 12
f/bi 74 ‘/7‘3'—[EILE\T% mm 442 490
i N = mm 50 50
& [7ry .
bFeE—%—]
P ® 12 B B, 4 H E
Blm m o= mm 220 240
5] iz B pm 225 620
I B mm 2.6 7.8
vy v -]
65 AS+ 655 77 6RH, AT | 68,5 A
i 3 P (2osa) Y — A A, YA Dy (FEJ’%“, ‘7> (PEI’I%“, ‘7)
7 v — AH) ; — A — A
L=} mm 580 565 580 400 480 490
5] = % mm 450 486 600 450 600 450
Bm o % rpm 900(910) | 1000(750) 750 755 700(650) 900(800)
A = m/s | 21.2(21.4) | 25.4(19.0) 23.6 18 22(20.4) | 21.2(18.7)
L 2 #8 18] mm 610 575 600 410 500 500
1
i ) % 80 50 46 34| 59(79) a7
[=2 v »r — 7]
o
a7 = % Flx2 7 Z|# Fo| % T | TR +
a il A deg 105(95) 63 99 98 75 80
a, m E mm 390 (446) 280 535 395 393 320
VY VE—LDTEE mm 6 | 3 5 R ORE 5 5 7(6) 8(7~9)
% # 7 3K 5 2 2~4 2 3 4
X W OB K & (40) 39 20 25 26
#
[y % & — x~]]
b7 = 4 B B4 B E|4 A B4 B Bl6 A E|6 B B
1z 7% mm 300 270 300 300 400 250
[EIN . pm 795 735(705) 720 1050 | 1110(980) 1250
A B m/s 12.5 | 10.4(10.0) 11.3 16.5 | 23.2(20.5) 16.5
[Armr—35 9277
- i o QHH 2 LB 1l 1 2B I 12 B 1T T 2 B 2 3 1 B 2 38 1 B
l® wm % cpm 200 260 256 230 270(265) 210
R =) mm 80 93 70 60 40(60) 90
Bl
w & A deg 10 12 15 13 10 13
B mm 200X 2 550 600 400 800(850) 500
S =) & mm 1150 1600 1400 1500 | 1200(1500) 1400
H Vi m? 0.67 0.90 0. 84 0.60 | 0.96(1.27) 0.70




HTS621 # | HTH622 #¢ | HTN623 %l | HTK624 2 | HTU625 2 | HTI626 %
[+ 7 v —77]
#®m cpm 300(320) 260 256 270(250) 300(280)
Eid =) mm 40(30) 31 52 40(60) 30
1 R deg 6 2 0 7 10
E | H TR m? 0.27 | 0.38(0.45) 0. 34 0. 23(0. 30) 0.20
[7rvavy—7]
w8 % cpm 300(320) 260 256 270(250) 300(280)
R i m 40(30) 31 52 40(60) 30
1 & deg 10 5 0 7 10
i i Fa& m2 | 0,20(0.28) 0. 22 0.27 0.21(0.19) 0.14
[ 7 V]
A 7% mm 350 370 326 370 335
5] % 3 pm 900(570) 800 1060 1150(1000) 1250
A = m/s | 16,5010, 4) 15.5 18 22.3(19.4) 22.1
F v v—7 ENODRE H H i " Fiid
s vy —7 E~DR =g H H H H
Abw—=3Fy 27 E~NOE s i Eig % g
W lzvr—7RTHERL=
Ry —]
Z &Y 2 Tl
E B oA B deg 15
3 m 88
= v - mm 52
&) 1= 2 rpm 320
[1®'OF—»—]
& mm 76 90 94 78 75
154 y > mm 50 50 90 33 60
F1H 7K rpm | 1320(580) 1200 1200 790(945) 1300
[1&/ELOARY —F k= )
VR — 4 —]
*iifé 3 iiz;f;%n‘7~zn7~— AR Y —| A ®Br T —
[EA e mm 240 260(300) 344 240(320) 252(330)
[al iz ¥ rpm 1320 | 1480(1200) 1200 790(945) 1300
JE 3 e R m/s | 16.5(1.8) | 20.1(18.8) 22 9.5(15.8) | 17.2(22.5)
1Ay R mm (100)
W To®&Ox—7—]
& mm 97 120 94 120 75
v y 7 mm 80(24%) 70 90 52 60
E] % 3 rpm | 1430(1495) 1200 1700 350(275) 1880
B [oKOARY —Fflg=
VAR — R —
Fi2 Eao AR Y —~| AR YT~ AR 7 — Z Y R—F o~ A r T —
=3 % mm 336 270(320) 316 252
L= rpm 1430 | 1250(1200) 1700 1880
W R E e EE m/s 25,2 | 17.7(20.1) 28 1.002.7) 24.8
Ay b FE%EI% mm 200
&k 5 v 7]
% g w e w| ® |[#(FR0)) « #
o 5 K (F——) | % T I & T
o = l (140) 145
[v 35 & =]
" i3 9 % i H " % %
V) vE—H
CEn i i & £ F =] F B | F B | EE 8 | ih E|F i

TE O NEARTREROIIETH B,

Data in ( ) are for rice seasono
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(Fig. 19,
chaff behind a combine)

Collecting samples of straw and
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(Fig. I~10. A small Japanese type thresher,
re-threshing a sample of combine straw)
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gl-1 HTS621EI s34 > DOFIFRE (1962, 5)
(Fig. T-11. Perspective drawing of model HTS621 small combine—1962. 5)

wl-12 HTS621EI /8 - ORIEE (1962. 10)
(Fig. T-12. Perspective drawing of model HTS621 small combine—1962.10)
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#-13E HTS621EI /N4 > DIEEMER (1962.5)

(Fig. T-13. Sectional view of model HTS621 small combine—1962. 5)
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BI-14E HTS621E 3 /[ > OEAFER (1962.5)
(Fig. I-14. Kinematic scheme of model HTS621 small combine—1962.5)
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5.2
5.21.

Analysis of grain sample

EOR TR
AECHITBHER

BI-15K HTSEED L/ 2k BKRED

SRR R

—HOAH—

(Fig. T~15. Test results of HTS621 in a barley field
—Relationship between travel speed and grain losses)
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(Fig. T~16. Analysis of grain sample
in barley harvesting by HTS621)
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(Fig. T-17. Effect of straw throughput upon

grain losses for HTS621 in rice and barley)

28
%

26

3

24

22

20

18

16

14

12

10

1962 - 10 - 23
| JkEE Rice
HTS 621
/
//
f/'/
/ X
- /7
’/
/)
Vv
//
L // ‘
s
ek v/
| sieve losses 74’/
/
i
[e] / ’
’, /
- /‘X;/ v
ya straw shaker .
X losse
L o/
® |
|
B L :
B drum losses :
1.0 2.0 t/h 3.0

7 Fifii (K 5r65% ki)
Straw throughput (moisture content 65% )

16
% | 19625 26
K% Barley
Mi—ursen  ————
? f
12 S /
| |/J
0 | | / /
=10 : ‘-,/
2 7l§?3(ﬁff !
A sieve fosses [
s 8 ; ~7 /
= i 4
E 1 //
o6 |
® / f
™y / A )
N / straw shaker
PN _r/ fosses
~ ]
N 2 L
~ /x drum losses
v o
0 1.0 t/h 2.0
Y R (ko 50 % 15)

Straw throughput (moisture content 50% )




Bl-4F HTSGABaL /N[ OEZEERBHRE (K5
(Table T-4. Results of barley harvesting tests on HTS 621)

BN B &® A B 1962, 5. 26 1962, 5. 31
uft 5% % = 1—1 \ 1—2 | 1—3 | &—1 } K—2 } K—3
O, FEOL em LAYV FE, TS LY v/ FE, 15
L B EYL, i §
biod % 22.6 16.3
ok s 7
T % 59,3 29.0
N 5B 22cm @ F Y v %JH 2lem © F U v
I AFRO T EB L % 46 61
10a¥ v & ke — 694
B OB o R o M (AFF) L —
o WO EOE m/s 0.48 0. 44 1.00 0.38 0.52 0.58
wo| M 1 em 0.88 0.88 0.88 0.84 0. 84 0. 84
% A & cm 17 12 13 10 10 10
f by L m 0.76
oG HE ® a/hr 15. 2 13.9 31.7 11.5 15.7 17.5
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(Table I-5. Rate of work of HTS621 at weat harvest)
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B-6% HIS621B I /4 - OEERBERBRER (kTR
(Table T-6. Results of rice harvesting tests on HTS621)
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(Table I -7. Fall through ratio of grain in HTS621)
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- #1-20E HTHE22BID L34 L OEREER (1962.6)
(Fig. I -20. Sectional view of model HTH622 small combine—1962.6)
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P
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8504 225R

BEI-218 HTH62BIO /4 »OEBAFEE (1962.6)
(Fig. T-21. Kinematic scheme of model HTH622 small combine—1962, 6)
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#1-8% HTH622BIO /A L [C&B/NENERABRER

(Table I-8. Rate of work of HTHG622 at wheat harvest)
e % A 1 % fERICHET B LM R
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(Table I -9. Results of rice harvesting tests on HTH622 at Yamagata prefecture)
bl W A B | v 7K 5 - Ei= & %*ﬁﬂf@%ﬂfﬁé
2. —
(& ) MR | R # | v g (D0 | e | e | ww | g7 |
kg/h|  kg/h % % m/s| % % %, % % % % %
@ ey | 926 581 784 220 65 0.30) 6.25 8.82) 14.55 77.42 4.65 17.05 0.64 0.24
(SBLY) | 9ol ssal 901 220 65| 0.30 1.21| 9.01 10.1 | 80.65 7.61| 11.41] 0.22 0.10
wm g | 9% 428 787 21 68 0.3111.9 13,9241 70.08 13.72 15.26/ 0.44] 0.50
(FXLCI) | g 90l 549 13| 200 68 0.27] 1.95 8.04 0.83 73.06| 15.77| 10.57| 0.30] 0.30
1101 ) ) ) ) ) . ) ) .
e —— 268| 485| 19| 67/ 0.31] 3.55 10.5|13.7 | 72.73| 12.75 13.89} 0.32] 0.31
(et D) V01| 574 724 19 67 0.39 2.34 7.85 10000 — — — — @ —
10.2 ) X 2. } . ) . } .2
e — 506, 792 24| 65 0.32] 1.76/12.5|13.5|80.79 8.07 10.67] 0.18] 0.2%
- (BMALR) g0 9| 60s| 837 24 65| 0.32 1e3l1n7 |87 — @ — — — @ —
#N-103% HTH622EI D >/ 4 L OAMRNEESRBER (UEBETECEWTD)
(Table I -10. Rate of work of HTH622 in rice harvesting at Yamagata prefecture)
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BI-115% HTHE22BIO /N { > OEEBERBER (kIR)
(Table T-11. Results of the rice harvesting tests on HTH622)
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(Table I -12, Fall through ratio of grain in HTH622)
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(Fig. 1-22. Effect of straw throughput upon
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grain losses for HTH622 in rice)

#1-23 HTHE22BIO /34 - DEE
(Fig. 1-23. HTH622 working in a field)
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(Table I-13. Rate of work of HTH622 in rice havesting)
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(Fig. I~ 24. Perspective Drawing of model HTN623 small combine— 1962, 6)
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#FN-258 HIN623BD /34 O RABER (1962.6)
(Fig. T-25. Sectional view of HTN623 small combine—1962. 6)
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(Fig. I-26. Kinematic scheme of HTN623 small combine—1962. 6)
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(Table I -14. Results of the barley harvesting
tests on HTN623)
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(Table I-15. Results of the harvesting
test on HTN623—1962. 10)
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(Fig. 1-29. Perspective drawing of model HTK624 small combine—1962. 6)
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(Fig. 1-30. Sectional view of model HTK624 small combine—1962.6)
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#=1-31 K HIK624EI /N4 > OERATER (1962.6)
(Fig. 1~ 31, Kinematic scheme of model HTK624 small combine—1962. 6)
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(Table T-16. Results of the ricc, wheat and barley harvesting on HTK 624)
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(Fig. 1-32. Effect of grain throughput upon
grain losses for HTK624 in barley) ‘
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#-33% HTU62E = /84 L OREE (1962.5)
(Fig. 1~33. DPerspective drawing of model HTU625 small combine—1962. 5)
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#1-34B0 HTU626EIa /N O EMIER (1962.5)
(Fig. 1-34, Sectional view of model HTU625 small combine—1962, 5)
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%
(Fig. T-35. Sectional view of model HTU625 small combine—1962. 10)
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(Fig. I~ 36. Kinematic Scheme of model HTU625 small combine)
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(Table 1-18. Results of barley harvesting
test on HTU 625)
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BI-19% HTUGBEA LA L OEY S 7 vTRBHRRE (XD
(Table T~19. Results of pick-up test on HTU625 in a barley field)
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#N-203% HTUG2BED LN L OhEWHEREBRIER
(Table T -20. Rate of work of HTU625 at wheat harvesting)
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#E-37 HTUB25EI v f @
fEZEMEEmER (1962 10)
(Fig. I -37. Effect of straw throughput upon
grain losses for HTU625 in rice—1962. 10)
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#1-38% HTU 6258I= /34 O
(Fig. 1-38. HTU 625 working in a field)
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(Table T -23. Results of pick-up tests on HTUG625 in a rice field)
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(Fig. T-39. Field test of the pick-up
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FI-21% HTUBDEIO /4 L OEEBERBEHER (kTR
(Table I -21. Results of the rice harvesting tests on HTU 625)
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#-22% HTU6BEIO /1 ORTREHER
(Table I-22. Fall through ratio of grain in HTU 625)

R B £ A B 1962, 11. 3
g M, E o | B oK 25 %, 03
"leznan | A= C # 10° TR
o N 0,
x 5 | H % 22.3
% 7 % 62.3
pis £ F = % 2lem @ Ky v
10a% b it 8 (%K) /i | % 450
. S S | BB AR B B D e S
2 B O® 5 72-10 72-12
#& ¥y ‘/ﬂ"‘——@ﬂﬁﬁ rpm 650
ﬁ B % B m/s 0.22 0.31
;; A 5] cm 130 125
A & . 10 10
B oW OB % a/he 8.6 ) 14.0
B oW B /e 418 } 767
N % 70.9 \ 58.0
1E 2
® i % 8.4 10.5
¥ 7\1~u~§«y7T{dﬂ % 10.7 14,2
% % 3.3 2.6
I
A % 1.3 3.8
B
B " Eiid % L % 5.4 10.9
# I % 100 100
2y -7 % 4.9 1 (14.9)* 65.1 :  (65.1)
® 2 % % 8.7 1 (347 1.8 (33.8)
j% Atrmr—5 57T {:h % 11.4 (45.7) 15.9 (45.6)
L % % 1835 0 (13.9) 3.0 (8.6)
| ;
/,%J ) % 14 4.3
& % | w0 | 100
*OOHNOHFEREERAT~OMARSR CHT 3B T &% 7T,
/‘/‘/‘(‘FM
A‘FW//W
= ——
:Emmn s




10. HTIG626H 2 /54 v 03RE & Bl R

B1-40F HTI6268D /3 > OHIE (1962.5)
(Fig. T-40., Perspective drawing of model HTI 626 small combine—1962.5)

wl-4 HT! 626213 /34 O ABER (1962.5)
(Fig. 1-41. Sectional view of model HTI 626 small combine—1962. 5)
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gl-42 HT1 626813 /34 - OERFER
(Fig. I -42. Kinematic scheme of model HTI 626 small combine)
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(Table I -25. Rate of work of HTI 626 at wheat harvesting)
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(Table T-24. Results of the barley harvesting tests on HTI 626)

= B OF 3 B { 1962. 5. 28 1962, 5. 30 | 1962. 6. 6
B % 5 \ 3-1 3-2 3-3 3-4 3-5
& FE, B L cm € F + U, 84 ¥ Y, 79k bV, 82
Tl e 2 » % B, BHHCETEC TS E v | B w2
EiA % 31.7 28.7 13.6
i 7K 5 0
# % 62.5 62.0 42.9
é{
Tl s oy R SR 220m o KU Ao | ARSem
e MO TFEHE % 41 43 48
W0a% v i & kg 500 i 7% 560
B % o R K HE (AFXr) HETbHD & %= —
o | A0O#E O m/s 0.29 0.46 0.67 0.46 0.40
T A =) em 110 110 110 132 110
S| F= cm 10 10 11 14 10
## A
M L m 1.05
B oW e = a/hr 11.3 18.9 26. 4 22.6 16.0
HiE1mY b EigpER a/hr.m 10.3 17.2 24.0 17.1 14.5
2 kK R OB kg/hr 887 1,284 1,493 1,240 926
K320 A BRI E ke/hr 757 1,096 1,275 1,105 1,000
1%
v W = kg/hr | 1,269 2,196 2,820 1,706 1,069
KEYS0% MY 5 kg/hr 952 1, 647 2,115 1,297 1,225
O 8 % % 0.2 0.1 0.2 0.3 £0.9
£ 2
¥ . B kK O % 95,2 87.3 83.2 91.1 95.6
YISEN
PRI R T % 4.6 12.6 16.6 8.6 3.5
S A = % 95.3 87.3 83.3 91.3 96. 4
D e T T e e SRR b
" vuy | B AR L O % 0.5 1.0 } 13 s 1.5 0.8
Mol omas | v oy v © % 2.7 8.9 ' 4.3 1.5
o
i;@” "B K O % 1.4 2.8 3.2 2.8 1.3
O+@+® % 4.7 12.7 16.7 o 8.7 3.6
7 s H % 98.1 96.7 98.3 98.1 97.4
o "8 K % 0.0 0.1 0.0 0.0 0.0
R ‘
F ) B 13 % 0.5 0.5 0.3 0.4 0.0
DHER
J& i % 1.4 2.5 1.4 1.5 2.7
7 5 J& % 0.1 0.3 0.1 0. 0.0
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#1-46 HTI 62681z /8 4 L DI
(Fig. 1-46. HTI 626 in fields)
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(1) B  $078 LAt i 2o b, Z AU U Y A (Fig. T-47. Effect of straw throughput upon
) R grain losses for HTI 626 in rice)
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(Table T-26. Results of the rice harvesting tests on HTI 626)

#®omo® A oA ’ 1962, 10. 24
X OB OE B 68-1 1 68-2 \ 68-3
o, L cm B ok 25 &, 92
G N } BT 10° HEF)
" i % 20.9 20.9 \ 20.9
Uk s ’
i % 64. 4 ‘ 64. 4 i 64. 4
i
fg 7 =& £F] 21~23cm @ N Y v
wo | uBoFERA % 40 \ 37 ‘ 39
10a¥ b K (0 kg #7380
] B o RO m/s 0.23 0.26 0.29
#
jﬂy %U r]lg cm 45 70 85
2 -
s A = om 14 13 14
7S USRNSSR SO DRSNS NSl
X & ™ 1.05
O ofe = a/hr 3.8 6.5 8.9
HE 1 m Y D@;ﬁﬁ%gz lg/hr.m 3.6 6.2 8.5
ok owm o= kg/hr 139 298 373
K 53 209 1 55 8% I & kg/hr 137 295 369
1E
v A & kg/hr 270 675 1,110
K65% M Y TR E kg/hr 275 687 1,128
BHoE #| O£ % 3.3 1.7 0.6
2% -2 £ pa i % 78. 4 76.8 70.2
ISR Av oy vV SRk % 18.3 21.5 29.2
s o % 0 0 0
B R [ % 81.1 78.1 70.6
S O oSN AL SIS SRS S L
oy | R L O % 9.5 9.7 12.2
B8 A U A B ) % 5.9 7.1 13.1
HOW | % o # © % 3.5 5.1 41
7 = O USSRV RN IS
" D+@+6® % 18.9 21.9 29.4
T pa % 86.2 84.9 86.1
B 18 5 piva % 3.9 6.5 10.1
AN i 4] pina % 6.2 7.2 3.5
v 5 5 % 3.5 1.4 0.4
| 5 a0 b 681 tx, BN OB F CMIE TR D 1/2 PUF I - o
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BU-273% HTI 62682/ DR THERER
(Table I-27, Fall through ratio of grain in HTI 626)
R OB £ H H 1962. 10, 31
o, Bk cm 25 &, 91
ol 2 2 % R
] A % 21.0
7K 7
ES g % 63.0
w | o F = | 4 21em © KU v
10a% b KB (%% g/tca | % 500
B % & THEREEI LD » T b, BERLTFNCHED,
i B 5 73-4 73-5 73-6
' v v — [l R rpm 760
#
A O E OE m/s 0.27 0.19 0.19
5 Al & 65 80 100
11_{: B cm
Al =2 cm 11 11 11
B %ﬁ' ﬁ% Z’;': a/hr ‘ 4.9 5.5 6.9
B OKE R = kg/hr ‘ 221 286 420
1
% avy—7F % 48.1 41.2 38.3
i T ATV a VT,
% i AbRr—F 9y s FREL % 40.1 45.0 47.5
~ ) O ) R
M ®OE L % 11.8 13.8 14.2
L 2t % 100 100 100
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B T =7 ATV VU,
B, | ArrR—5y 27 TFsX % 45, 4 52.2 55. 4
gy g
R A -
B % 100 100 100
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1
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(Table T-28. Analysis of falling-through grain
and straw shaker losses of HTI 626)
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(Fig. 1-48. Relationship between straw throughput
and drum losses for experimental combines)
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(Fig. I-49. Grain losses at barley harvesting
for experimental combines)
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(Fig. 1-50. Relationship between straw

throughput and sieve and sharker losses
for experimental combines)
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BL-51 K 1962FEOD 34 > E1963£ED
EEI N, O FTHEBICHTD
Ry L R RDORR
(Fig. 1-51. Comparing the results of quality
tests for combines constructed in 1963 to those
for combines constructed in 1962)
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HE-54K EEINICOTEImHY
BimgeR L B iRiEL & OBR
(Fig. T-54. Rerationship between the rate of
work per lm cutter bar length and total losses)
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Fl-52K EENRD/8q O
(Fig. 1-52. Characteristic curves of small com-
bines in 1963)
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#E1-29% 1963&EECHITBATRNEHOEELER

(Table 1-29. Rate of work of Japanese combines.if 1963 at rice harvest)

_oHBH B

ARA | nmam m | e | ERIEE e AL
| RUXEZD
m/s "~ a/hy :

il Fi Ea 0.24 15.3 7 63X 11 9.

a n 0.25 16.3 9 84X11 | 13.
(1.83) = & * 0.25 15.0 11 56X 18 8.1
" 0. 24 15.1 9 46X19 9,

i ® * 0.35 20.0 7 60X11 | 10.

b = = * 0.27 17.9 13 72X18 | 13.8
(1.85) ® i = 0.29 18.8 23 92X25 | 16.
% H v 0.49 34,9 30 100X30 | 23.

[T i Ea 0.36 19.1 8 68X11 | 12.

c n 0. 44 23.9 9 83x11 | 13.
(1.35) = = 5 0.30 16.1 10 55X18 | 11.2
7 2 0.28 14.9 9 46X19 | 11.1
il % > 0.46 24.3 7 60X 11 8.0
d " 0. 44 21.3 9 83X11 | 12.2
(1.45) = & P} 0.37 16.2 9 71X18 | 10.8
" b 0.39 16.8 10 54X18 | 10.

. = =B # 0.30 12,4 4 45X 8 | 8.
(1.35) " E 0.32 12.2 10 55X 18 8.2
B > 0.36 17.0 6 55x11 | 11.3

f " 0.34 17.8 9 84X11 | 13.4

" (1.30) = =® P 0.28 11.0 10 55X18 8.4
b ¥ B * 0.36 15.5 20 76X 27 8.6

g = & | b} 0.11 4.6 8 55X 15 2.8
(1.00) " + ¥ & 0.19 8.0 10 54X18 4,
h g oW | vy v v 0.32 8.0 5 55X 9 3.
(1.00) = & F F & 0.19 7.0 5 55X 9 3.
; R 1 A v 0.20 k 5.3 5 55X 9 2.
0.75) = & | ® 1 0.19 6.8 5 55X 9 3.
S 7 Y3 Y 0.25 6.9 3 31X10 5.1

j * M@ F oz v 4 0.22 5.4 10 55X18 3.6
0.7 (TR v 0.28 7.3 5 54X 9 4.4
= B |+ ¥ & 0.31 6.9 5 54X 9 4.5




FN-30% BRI LETBEHETE
- (Table 1-30. Principal dimensions and data: of Japanese small combines)

T mmmst | vws B RS # vy | deak | kR | ot
T . ) , . | CA L 7r—35—| AA120
| L HS-63 | NC18% | U-3% 1407 | C-12A% |7 No. 51 | -63A %
& i WFSDLIF=E®  |FE%  |vvw— €75 —+E=3 S AT A
o 201 P J H 4| ME18PA2 2A6D|— » 131B| KE35-31|v —# v
B b Y T4 —ENKWH Y V|EEHY VT4 —ENERTF 4 —|F g —En| TV YV
. . v v Ryl
# i€ #  PS/rpm | 26/2,000 | 29/1,800 [20.5/2,300| 18/2, 300 [13.5/1, 800 15/2,400 | 29/3, 000
H =) m 1.83 1.85 1.35 1.45 1.35 1.30 1.00
S = m 1 3.2 3.1 2.2 2.7 2.2 2.4 2.3
€3 =} m 2.3 2.4 2.2 1.7 1.9 2.0 1.9
& = m 5.9 6.1 4.8 5.7 4.9 5.4 4.7
o i t 3.2 3.0 1.8 1.8 1.2 1.7 1.5
bz R - I cm 29 38 26 30 25 14 9
£ w Y | BIZFNEIIR A EIIE |y gy mes|sm—5—
7 -7 -7 -7 =
i BO# ® OB m/s | 0.2~1.310.2~3.1{0.2~1.4|0.3~2.0 | 0.2~2.6 | 0.4~1.8| 0.2~0.7
) bz = RLsA | ROS5A | Fodf | BLsH | FosHa | BOsA | BLS5H
| vy s vy 7 vy 7 vy 7 ¥y 7 vy 7 vy 7
Ty 7 Ty Y Ty 7 7w Ty Ty
Yol E B we | 1,000 700 700 750 700 900 900
g DU RIS I B < mm 76 76 76 76 50 76 50
g | AT VHE o 450 450 550 550 450 490 500
ﬁ B2 v _RY =8  mm | 600 750 — 600 . 474 45 500
gﬁ; EAR74—F~B wm *600 — 611 — — — —
Sy A N B N . - 5 | & O,
vy v —R gy —2| v—x Y — A Y — A Y — A Y — A v
B E 4 & mm 630 540 . 480 500 700 460 |*500, 400
L .
# [k E E % pm | 600~900 | 500~900 | 755~1075 600 600 750, 900 | 650,1250
® | avr-TER 29 | F | B F | F | B F| 8T | BT
w | E WA H 4 5 - 3 3 3 4 2, 1
AtrR—=Fw s ‘ : ;
- ‘ T 250 160~357 | 200 250 190 264 270
Ty TR B cpm 1250 250 280 "350 300 264 270
z Bhix v I E *Z LI
| R FHRE2HE
B A — o7 , i
k2 —H |
. LTS ' ‘
fin 1, S |




CEI-3 R BRI, CEERAER

(Table T-31. Principal dimensions and data of Japanese baby combines)

EAGE ¥+ b - K ryo—-x 5 A X = x B =R
H B SHT90AZ VATSAZ C-K # CH-10%
Ay vAys _
B o 8 i KE43-M Cpas | A1 FGTL-A | mEv FA-14
0] b = m oW A W A A W E W R WM ESEFVIV
; : 6~8/1, 400 6~8/1, 400 6.5~9/1,600 | 4.5~6/1,650
| e # PS/xpm ~1,600 ~1, 600 21,700 2,000
H =) m 1.00 0.75 0.68 0.30
& =1 m 1.7 1.6 1.2 1.3
% & m 1.3 1.6 0.9 1.2
e =3 m 3.6 2.9 3.2 2.9
& S t 0.8 0.7 0.4 0.4
% bz = ' m -5 —| s m -3 |27 B —-3F -7 R —TF -
T
= B O# & OB m/s 0.2~2.3 0.2~0.9 0.1~1.3 0.4~0.8
E'i RL6HY —n
i % = BLOAAL S | ROLSAHY -V | 2RT R T — -
ol v
)
%g?& MH, Sk (Exed®)  am 50 50 420 50
Sg_i BIHFE D RV VEE /s 1.0 0.8 — —
A BHRERORLE (F=— _
A RS E ok - I 0.3 0.6 0.4
vy vE~ B K BB % oW B B O | EmWy — 2| B OB & W
» [B] i 7% mm - 500 527 348 & 264 1500
EE®E pm 550 550~600 | 768 & 942 580
el IIITRECN oy v s & F | H kW
, L ko .
# REH ] 3 4 7 v 4
B | Mm% e - _
, Al 2 mm -220 140 264: —
o Fo LA — " — - .
4 . . oy 2 +rv—v were—R— | -ERA =~
| EAER, =y - TR TEE7 v v WA 7y | ABE T
+ W57 v ’
S i G | e
R : Ywgiv o,y | 1R +REI 7 v




C13 2737775 HS-63

B O BZHBRELH®
BAWEE 17

BN-55K 37T HS-63 3781 =
(Fig. 1-55. ‘Shibaura HS-63’ combine)

ABEFEI-55 KR LThD L Hhillav. 1y
ThBHN, EHEHEL L TEIERLELL83mTh b,

BAR RT3 SRTh b Fa—Er =V v
(26PS/2,000rpm) (I /NV7 AX— X —{F+C, Bjji{zE
ZREEL LTV RGOS, EREE AL
FHIEENPNLT D,

EFHE 7w —F - chy, ARESRE HE1R
DFIVAI vV VERBERYHHLT B,

SEERT S R M D SRBRIC S UC 3 B © A
BEELS %X 5EIFIR T B,

V= VdBLs By 27 v 7 ) —nC, ETHRE
HET, HIBAHEES LV A—CiTnbh b,

F =D BB Fa—Va VR — B FT
Z, 7RV PE—2— LT RBEA R 6T
Bo NERMEIMERITHERC X » CETHREZTR 5,

BHEOR LT 5 & 2 AEREERC, v ) vE—3M
A, A=K - L ER LT CEIT IS T T -
TULAER WEHR) ¢ = vVr—7r» bl
%o _

Bk RIRICERE 2 vV 2 R DR, F—F — Ik T
WOHT o LB TE 5,

Te B AR D FHAL R ORFTRTEC X - T
HEF S\ ARSI b D Th D,

C23 BEXNCISH

BUERT  BARHRLERN AR
MO RFZ 2480

#F1-56K BEXNCISEI /N>
(Fig. I - 56. ‘Nissha NC18’ combine)

ABIBI-S6ICRLCHD IO K, £I/n—F
—HROMN 2 v A T BN, FiEEL, 85m CEE
AV, Ve LTRKREIZET 5,

CNTAR—F—FEKGHTY )V V=YV LD DB
HEBEFESNVE, VA IBIOF 2~ VIZ LD, ¥

VVE—, 77V, Atue—=Fyv 7, V—RZiI vV
WVERIED, EFRICEBER O~ P RIBBREE Y
B2 T %o BRI EERRICE T %0 BITHT
BHBRAOL I 70 -5 —BRCh D, HHME
CVREREN, 7 e— 7 —BEIC S ERE R D RE
BEE LTV 3B,

A B A ERARA L © VS SN, HEONE
RicBHET B> Q0 B V—VEERRB LT~y
F—EEEREHEC L > CETEN%, AL 79— A
FROVY) VE—, 28 3BRXDA e —F w27, 757
VIMBBREESTHETSH D, By — 7B RG TR
oo BIKEMOZ V7 b OBNREZENC XL 5%
THXC 2vIsTrd vy v 2—0BHKC L -
TREED I NG,
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3] =ZEU-3W

Bfepr H=FETEENSHE
Hi B AL 2

Fl-57R =ZZERXRU-3Fa/184 >
(Fig. I~ 57.

‘Mitsubishi U-3" combine)

BEBEET-5STRERLChD L U= v v
THBHEZHMFERTHY, FEEL I5mThH B,

CNTAR=R—[FEH VY V2PV D OEEER
ANDBHEERIV ANV EF 2 —VIEE T D, EIT
s KO~ v FAERED ~L b aUERBR S IR
B b, WE L SBACETIFOERR ISRV CREL
5 55

FETRE, BT EERF s AZ—RA L Lz
sr—F =K ChY, BEETH X/ v2EEFLS
bo BEBLBRIYVEEIN, 77— T KB
EEY S TREEL LT\ 5,

MR R HER O/ NERCERET A EEL L, V-
MEIFB VA~ CHLT 5,

Fd—H— 2D R 7 4 —F— 1T X B BRI
tk, AEBO ZE3 I A W% LT b R~ 44
Th, ~v X —EeEo ETRmEC X 5, HEtok
PRI 3513 AR ORI, T OB B\ CHEAIC Z
o GEITEIND,

a2V —FRTYIEEAR v — 12 X b B 55
Ehd, BEBEOT vy FIEBLTAR Y —bHBE
WAREDIIT B, B 2EAKC S Tbh, ArT—
HHOOMEAZERL S 5HETh 5, HEHcYy 7
BT LD CHEBI—EMER I E L TR EE L
5 %o

(43 Y >v—CAN40 %

BEFT v v~ —BEgE e
RE A AR ZEE 62

#N-588 V¥ <—CAl40FI 1
(Fig. 1 -58.

‘Yanmar CA140° combine)

ABIEI-58MERLTCHH L5 LEa VA1V
Thy, 2ABRLESE LTv5%, NERL. 45mTh
bo T4 —ENZ VDV I YRR O BRI LS
NNFE Y — B LV AL b VO Do SRR
DHERHC S Bo

BRI O s 70 —5 — R Th Bo BH
Per R VS Ih, se—7 B EREY
TRRgs: L5,

BN R L Ay AR R & & VG S, HER O/
FRCHEBREL S ARG L LT\ D, )V VEERS LU~y
X —EEETHEC LY EFT a5,

VI VE—ZY Yy FREFREL L - Tde 77V
KEBBREZ VA vV —TRT R LOWY — 7% X
D DRI O BA KT, ¥ — T BT D REE
LT D, Bk OB 2V 7 b ORI A 2
Ja—a2 vy —Zk~C 3,
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BUEET BRI A
LT £ Ry

FTEFHC-12A8

#EN-50X FHBKXC-12ABO /NS >
(Fig. I -59.

‘Iseki C-12A’ combine)

AHTEI-59MERLTh B L3I i 0 b
¢, AL 35mTh Bo

BlEROEMC B INICEGT 4 —Er=v v i D
BIERE VAN P LS, EEFEERFCRSHRT
LB, '

ETEREBIIREEES O = & 2 4 ¥ 4B Ch B3, B
B AVER S Ry CRBISIR R B L 5 Bo =V
UVENF VALY Ve VERE ORIV KBRS
%ﬁﬁ‘%j\%hfk‘%o

FERID B LR O/NBIRICERE L 5 5 X 5 S5k
the € VEASATUL S, VA EFRFHLA— X
0, ~y X —eEo ET M X 5,
VY VE—EY —ABRTHD, AbR—F v 2
%3éﬁmkaofu5o%ﬁm1§Xuv—%mﬁ;
"D§L5H60b077/b7¢ AH%%@EW S
B ORI B %o

(61 dbs&Xy n—F—EINo. 51

LT 2 v
HRTTILA%E T T H

#1-60 JEX/0—7—ENo. 51a /81 =
"(Fig. T-60. ‘Hokuno No. 51’ combine)

ABIEIT-60 TR LThD L5 rr—TF—3 D
TH#= v v Th D HEKL 30m Tl b,

KGT 4 —En=v v, BERES X OREEE %
RoEMIcEH - T, AMEEERY 2 FElL 35, BHE
HEVNVEPBLUF 2 —VICE B,

FIFERE 7 r—F — R THD,
b

R ER R o /NBRCEBREL 5 5 L5, SER
AL EVBEEINRTO S, V=B IO~y £ —HiD
FFREBH LA~ L Bo

WY — AKX CHLD, Abr—Fv 7, E%LW
LR 2~k 4 SR E A TRE
ﬁ%é@bﬁﬁ%aofmaoﬁmOm&Lm,xnv
—HHEC X v 2R ERS, BEAAE LT B £V
ﬁ&%@kb#x%@%ﬁﬁﬂkbf ﬁéﬂfhéo

A EEX TS

2§EEm7HVfLI50
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(7] H—FEAAI20-63AE (HEXE KR

BifeRr  LAvREHtLt
&R = SRS P R L B

H1-61 EHERXS—F B AAI20-63AT /NS
(Fig. 1-61.

‘KO AA120-63A’ combine)

ABIBI-61MCRLTCHS LY KEESEML L
TAMENR D B, FiE1.00mTh Do BB 2
AFRTEHEY ¥ E—2—RbDHONEFRTH B,

CNT AL =X —FETEGH Y YV V=V L) DE)
FEBEV AL P EF 2 — VL L T B, IR
HoERHCHY, 7a—F—DfEAE~NEOH LT
%o

FEFHEEEREED 7 v —F —HRTh bo

WO BRI A FRE © Ve L LIERO/NERCE
FEL5 BL51CLTwd, V=D ETRFHV A~
LD, Ny H—2ko FTRlEC L b,

v Uy Vi b olIEER L LT %, EITERIE
WIRIRIE X DR LCh D, ¥ a—Bcuks @ a7
s Twde Flo—Fmr—2—FEEI OB X V7
NBRARED A —H —HO—EEEE L LTS In
LT+ A/NEHE BB 7 7 v ICHERE LRI
L OHEH T 2,

BRI BE R OB O S REZT B, F OB
R H D, -

(8] # h—= SHTOAR -

SR SRS
B AR SRR R 2R ET 1R R Y

#mN-628 W F—3z SHTOABRI DI /8 >
(Fig. I - 62,

‘Satoh SHT90A’ combine)

ABIEI-2 TR LTHAB X 5 ICHIFL 00mDM
FIBDN s = B B oAb e B ORM 7 v
—F B3V VT B BERGRINCHERS Il
FHE= YO VOBIIE, VAL MC X OETH v v
Vi L OEREEIA~ O RRcEZ bR D, MrkEiR
B R O FT ISR Ch B,

EFEE 7 v —F —HXTh Do BILERIIFLY —
N, EEOSERS LOCERMEp T &R LD A
50, ERDERBTIEDO AKX —kA Mhpbin b, ME
ERICALS0 mm (TR OERE A HA LTV %o

MFLAT B30 BT 2 B ERAFES L IC L » T
EHCEDN, X7 4—FF2—VRBIOBEY —
M X o TREERIC R b LB A%, TSR Ve b
BB L » TKBCHET DR Do I RMEOBRAL
BRF 2= Ve VAT 5 Lic k> TELTE
Bo c o ‘ .

LT LRSS B LCE T LT bic
BWIWCELsh, 1 &4 —F—~CErhbn, 758
WIKE| 7 » ViC k- CHMcHRb S Do PHEEOTEY
SR 2 /A—HT— FEE T LTCARY —IC L D PEIE
FTEXNDMNT FTBEWE| 7 7 VI L o CHH SR D, B
B U BN A OISV ME Lo TR
b, BLBEACELINS, 3 : 3
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[9]) 4 —FEVATSAR (BRHE)

L TR 2 e
FINR=Z BB R RT EHY -

F1-638 LEHEsr—F4BVABARO LML
(Fig.1-63. ‘KO VAT5A’ combine)

{10 RAXTCKE
BUERT ST B IERT
B ET RN 144

FI-64 #MICKEIL/NA L
(Fig. I - 64.

‘Suzue C-K’ combine)

ABREET-63RICR LTl 5 L 5 I HIE 75em DA
BRI & BB o Sh e oRH 2 »
=T —Mav SV ThB,

TR R SRR O E R T I BB S NS H e v Y
VOB I, VS IS X o TR R R CHRE S
EHFROBECEITIHA S v 2 v, FIER X O]
BEBAZZ DI Do BULBEEERIE, AT v bbb 24 Vi
HAT B D 5 BERLY — & THEIkERAFV -~
PRLCAZ =B A —VEHTHHERN LAY, AR
B 50 mm (TR REEBH A& FHH LT B,

MAEFHD ETF 2 BOEREESL M CEFCESR
MRS EEN Vb L F e — VB L OB Y~
X o TRFCELN D, —HRkE 2 K2k v -~
NPT Lo TAFECIAT b D, LML 4 — F
Fx— VeV NMERFORNTIREBRC A S s,

BB SN TR LT T LBk lE Ay — 7 — &
AT =X ORE RO s v — vy —F Fie@ipsh
BRI 1A —H —~ LCELINBR, 7T RBIKE Y
7 VI X o THSMC S h B, BEEE ORI 2%
F=H—C k> TREGRET I W), 7 IR 7
7 VIS THEI RS, MBI heFiE, 74— FF
2~ VRIS THEIHIh, BRIV IRIBR LT
BELEACELIND,

AL, BI-64 MR LTHD L5 ICHEORIIC
FEEAR A N s X ORI, Hific= vy v
B X ORI R EHE N % 258 LSBT HONL = v 3
1 ve, B X FosiLs, FEENC X5 AR
b, R RG AMEANLFR LB Bhc ks
WH 1R, HEEE N X AR FEEAMER b 2Rk
DEREFHTH Do

WEE= V2 VOB, VA Mz X ) EREE
BLOEFH: v s VIEEL B S,

BB AR ORFERE T r 7 —0bin b, SER
Lo TR RBROFYE, 217 v v — DR
X o TUFEANIK & AT, & BB R~ R A
T %5,

BRI s S AR | AR e e
IR 2 I 5 o0, 8 2 WAOCEARICA
b ERCED N B,

AV =T b LBk, Bie—&—TX
BRBE R AR REETRCEE SN D, 1T R
vk, BERARNROV ZELREIL, LEE»D
DHRR L A THY ZE LD T,

EBE, BRREEREOAZ Y a—a v v —ITL -
TAR T —CfESh, XLEBHONEDND,
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(1) K&= CA-108

B KBREHRESH
BHEAFET 3T E 360
F1-668 ABXCH-10EaZ /S
(Fig. I-65. ‘Oshima CH-10’ combine)
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AKsE, BI-65ICTELTCH D L 5 I RIREEDEY
e W EE L, HERBENE 30cm O MHN CABETT
S ADEFH I/ v —F —Bla v AL VD,

BAFERCBR I gy vy ) V= o VORI
W, VSRARCED Iy v s VICELBR, —EULET
3wy v e VICRIE IR R TR A HcELD
b,

T O SRR A - T {F o B AR S FRIC
B zbh, HUSERICH ETOEET « vEOH
K#EIIND, T T £ VB L - CREIRC G SO
BOE > BRI T HOEEI NI L » CHLEAT
FICA D Bl &b,

RSN ORI LR T LB RERFEL —F—F
LU AR Y —C X » CRELHOE 1 EHEORR A —
He— FIZEB R, d—F —iC L TS NN HET
TAHEICY T BEELEE 7 7 VIC X » TSN HE &
AN, BHE1BF—F—ECHEFLCAR Y —ICX
DB I D, — A IRIRARSE O PRSI L D PEE
A8 UC R o8 2 R E O EiRR BIcBE D e thio
5 HRSRFRECETTA0RBEE 2R/E 7 7 VI X
o THIMCHEH S N B,

—105—




]

A EEXL94TEN B 19624F % TIIT » B AN
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W7 —~— R LOHRER L L D ICHFRFHB LD
BRE B LA R, BRI RS 2 B
Je b UHIRIHC B & hpihress, COMEELC,
b B AR, BAMBEOEREZ S -
FoAER M 3 X OUNI L S e o vl R EE, IEL
Koo D O RIEMORIEER, [FEED KB
EHRBLREEEIND LR BICH XA THEELCS
Foh, EREL LIRS DEED HET 510 E
-7

A EBIC ST, SFFR R CRIFFIZE L
OB OV CTHRET S L L bic, EREKE LTl
BRBITE » T B 3 L OV19634E B I BULE S i B

L

DAV VDO I ST RV,
194747 B 19544F & C O M BB O B {FHFFEIC DL ik
TG B DT, ATCIk BRI B Ui B
momfmnémag@,wﬁﬁu%DH%KOMT#
LAMET 52 e Lico 3
BRI 513 BIHEO R, BECE > CThAEOK
Y REHE SR X B Ch B 7%, BIC KT BAF
SRR B 2 B B LT B, 3
B BAD BRI AbEs S L BAD BAyE L
T, INCHERHE S, Lo b BRI b e E b T
Lk B LIRS OB OBEE | FCiT L
MERBOMECTHY, BEOENOBELY bEZPKRE
TR O K E P B oY B U TSR 1T » 1o il
BALhErord0nE I Eo/Nla v, v O
T Do

L NN o ALEDFSE

Vi stromBsrmEs

BHO/NEAERBE O HIEFIFE D FIH D B Fo Kol
&, BHESNANBEOFEFEREEE DO RIS bic » THE
e LTiiis i REORELXHE I -1RIC R LT
B,

FAME UIONERB RN 25383 5 &, (DBESRIAE
TUAEREE, (2% SFIAE TN Hukk, ()48t ZUAIEHE,
(AFE BB O 4 FETH D, BN
68, SRFMETAEGE 44, SRR X 2
&, REHREAIEB I 1A, AT ORMEREEY, Al
B oFERAedT 28EY s, ERHERTOLDD
T DEREEBZ ENTEI,

S OAEHEE, HRTIIEE A LR BT T
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SUMMARY

This report is to give a perspective view
of our developing achievements conducted be-
tween 1947 and 1962 for small powered har-
vesters and small combines, where small com-
bines denote ones with cutter bar length of
no more than two meters.

The Institute of Agricultural Machinery,
when established in October, 1962, as well as
the engineering staff from the Agricultural
Machinery Division of the Central Agricultural
Experiment Station (formerly Kanto-Tosan
Agricultural Experiment Station) took over
the themes on ‘harvesters’. Throughout
these reorganizations we have carried out
fundamsantal studies, developm=nts and im-
provements of small harvesters and small
combines peculiar to Japan. The bases of
these designs, being handed over to the Japa-
nese agricultural machinery factories that
glanced into the hopeful future of the ma-
chines, several kinds of harvesters and some
small combines have been put on market.

As the engineering achivements we
reached between 1947 and 1954 were reported
in the previous publications, it is not our
present purpose to do more than touch upon
the machines constructed during this period
and our attention will be paid on the investiga-
tions carried out after 1954.

The method of cereal harvesting in Japan
as a whole still remains in almost the same
horizon as ancient farming by means of
sickles; because of the labour shortage 'of
these days in rural districts, however, the
mechanized method of harvesting replacing
sickles is in great demand.

Part I of this report involves the results
of our investigations which aimed to make
harvesters fit to the Japanese agriculture, that
is, low in initial cost, small in size and able
to harvest down or tangled crops. Part II
mentions the researches on the small combines
suited to the needs of more or less enlarged
farms than those in current Japanese agricul-
ture.

PART I
DEVELOPING INVESTIGATIONS ON
SMALL HARVESTERS

I-1 Developing Activities and Technical
Problems

Table I-1 shows a short history of our
developing activities of small harvesters and
how they were taken into enterprises as the
prototypes of commercial harvesters.

The harvesters we developed can be
classified into four categories according to
their functionings :

1) Uni-row side-delivery windrowers
2) Multi-row side-delivery windrowers
3) Droppers

4) Binders

The number of the experimental harvest-
ers was thirteen in all, that is, six uni-row side-
delivery windrowers, four multi-row side-deliv-
ery windrowers, two droppers and a binder.
With these machines we laid a track for the
realization of practical harvesters and obtain-
ed various data for designing harvesters.
These are all unique in their mechanisms, but
we can not mention with certainty that they
are practical for lodged crops.

At every stage of constructing the experi-
mental machines, we could not get a clear
orientation what kind of harvesters would be
most practical ; rather arbitrarily taken up
were the above mentioned types one after
another, and not in a manner that after the
completion of uni-row side-delivery windrower
came the researches on multi-row side-delivery
windrower or so.

(1) Unirow side-delivery windrowers

M47 (Figure I-1) was constructed in 1947.
Equipped with a rotary cutter, it showed a
clear cutting action but was poor in'delivering
action.

Five serial harvesters from E52 (Figure I
-2) to HR 555 (Figure I-8) were based on a
common designing attitude and equipped with
a 30 cm reciprocating cutter bar, a conical
reel and a dividing bar (lay-down bar). At
the time of their construction during 1952 and
1955, they were the first harvesters of mini-
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mized type in the world and showed higher
capacity in harvesting row crops such as rice,
barley and wheat than manual implements.
To make the harvesters of this type practical,
Iseki R2B (Figure I-39) and Satoh HAR-1
(Figure I-41) were constructed in 1956 and
put on market, but within a few years they
were given up perhaps because of the lower
rate of work due to uni-row harvesting.
(2) Multi-row side-delivery windrowers

In 1948 we constructed M48 (Figure I-12)
with a view to carrying out fundamental
investigations on reciprocating cutting appa-
ratus. As the demand for multi-row windrow-
ers was on the increase in 1959, our develop-
ing activities of multi-row windrowers as an
attachment to small walking tractors began in
earnest. With a view to realizing the efficient
harvesting of drilled wheat or barley by means
of harvesters with a 60-70 cm cutter bar, we
constructed three windrowers (HR 592, HR 601
and HR 604), an example of which is shown
in Figure I-22. As these worked fairly well
on lodged crops with the angle of inclination
of up to 60°, commercial harvesters such as
KO HR65B (Figure I-45) and Iseki RK700A
and others have been put on market.

(3) Droppers

Customs in manual harvesting operations
differ much in localities in Japan; in almost
all southern districts they cut and windrow
crops and in some northern districts they cut
crops and make them into bundles immedia-
tely. Side-delivery windrowers which require
less changes in the conventional way of work
are thought fit to the former districts, but
the introduction to the latter is thought rather
difficult. Hence our researches on droppers
which lay crops partitioned into small sheaves
on the ground. The experimental dropper
(Figure I-27), which was constructed in 1951,
had a mechanism with a similar action to
manual handling. But even sufficient field
tests could not be carried out because of the
¢complication of the mechanisms.

Better results were obtained at harvesting
row crops by HRG561 (Figure I-29) which
was constructed in 1956. The machine was
handed over to a certain factory, which deve-
loped and sold Kubota HB Dropper (Figure
I1-48) after due references on the principles
of HR 561. However this machine was in-
capable of harvesting crops with inclining
angle of more than 45°, and consequently could

not be offered for wide extension.
(4) Binder

In 1950 we constructed an experimental
binder (Figure I-32), but the researches were
interrupted without giving any confidence in
utility by the many defects : adaption of un-
familiar rotary saw as cutting head, lack of
adaptability for lodged crops, making use of
a knotter of western style which ' failed in
knotting bundles small and tight.

Throughout the above mentioned research

activities, we were convinced of the possibility
of constructing powered harvesters light, small
and simple. The greastest problem left unre-
solved, however, was that any mechanisms
adequate for harvesting lodged crops and for
laying down cut crops in order could not be
found out.
_ Further, though our small harvesters were
primarily intended to follow the typical customs
of manual harvesting in the country, they
still require more or less changes in farm
operations and cultural methods, and the
mechanization of the works just before and
after the harvesting by means of powered
harvesters was not studied simultanuously ;
these are the hindrances to the wide utilization
of powered harvesters in Japan, and also the
problems left unresolved.

I-2 Investigations on Mechanisms

In the process of constructing our expe-
rimental harvesters, investigations on mecha-
nisms were also carried out. Results may be
summarized as follows.
1) Pregatherers

To make harvesting action easy, we
constructed several types of pregatherers, that
is, preliminary devices which provide a means
of arranging standing crops in order to secure
smooth cutting, conveyance and laying down
stems neatly, including reels. The spiral device
(Figure 1-27) was too big but successful to

‘a certain extent for raising slant crops.

Conical reel (Figure I-2) worked well with
the action of dividing bar. Side-delivery belts
(Figure 1-17) had a strong point in side-
delivery of foreward slant crops by means of
adjusting the inclination of the upper side-
delivery belt according to the conditions of
crops. Star-wheels (Figure I-29) and V belts
(Figure 1-33) for seizing crops were also
tried and showed fairly good results. In case
of lodging of more than 60°, however, they

—112—




could not be effective and the adaptability of
harvesters with these devices got poor. Pre-
gatherers sufficiently effective for completely
lodged crops are left for further researches.
2) Cutters

As for cutters, examined were four types :
reciprocating cutter bar with guards, recipro-
cating cutter bar equipped with ledger plates
but not with guards, conventional rotary saw
and rotary saw with guards. For side-delivery
harvesters, guards illustrated in Figure I1-3
are to be avoided because the lips of guards
hinder cut stems from smooth conveyance,
and therfore cutters with ledger plates only
(Figure 1-17) are recommended. Guards are
naturally used when crops are laid backward.

Rotary saws were used in M47 (Figure
I-1) and HB554 (Figure I-32). No troubles
were seen in cutting action itself, though, in
case of M47, stems cut down were scattered.
In 1951, we developed a rotary mower equipp-
ed with vertical strips on their curved arms.
Being tried on rotary saws of cereal harvesters
as well, the device aligned cut stems well.

The experiments on HB 554 gave us a
conclusion that the rotary saw has a merit
in its simplicity of construction, but that it
wears off sooner and is difficult to be sharp-
ened and consequently unsuitable for emplo-
yment of long duration.

PART II

DEVELOPING INVESTIGATIONS ON
SMALL COMBINES

II-1 Developing Activities

From the investigations of small harves-
ters, it became clear that the handling of lodged
crops by means of simpler mechanisms was
nearly impossible. Because it touched us to
our heart that the extension of harvesters
which could nct handle completely lodged
crops could hardly be expected on Japanese
fields and, as more efficient way of harvesting
was in demand for those several years, we
set about the researches on combines. Small
cereal combines with a 1 -2 m long cutter bar
were the object of our activitites, for combines
with a cutter bar longer than 2 m are employ-
ed far and wide in foreign countries while
smaller ones are yet to be developed. In two
years, 1961 and 1962, nine experimental com-
bines were constructed and the results of
developments were published, though infor-
mally, and were immediately taken over by

factories. The steps of the researches and
production of small combines in our country
were very fast; in 1963, about ten factories
constructed their own experimental ones and
some of them are ready to place their products
on market,

II-2 The Principal Objects of Our Design-
ing

1) To make combines possible to handle lodg-
ed crops

2) To make combines short in cutter bar
length and light in weight

3) To examine the adaptability of three kinds
of walking devices to the wet paddy fields

in Japan: track, half-track and wheel
type
4) To investigate into the reciprocating

cutters and the two axle rotary cutters

5) To investigate into the lower limit of reel
diametre varying the diameter for each
combine

6) To compare the effects of several kinds of
feeding devices

7) 'To make some types of threshing cylinders
leaving detailed experiments of which to
succeeding studies

8) To make the area of separating and
cleaning units as small as possible with a
view to minimizing the size of the machine

9) To mount a cylindrical chaff cutter on the
tail of a combine to investigate into the
cutting effect

II-3 Characteristics of the Experimental
Combines

A brief explanation of the nine experimen-
tal combines designed on the bases of the
above written is given below. Three com
bines, HT612, HT613 and HT614 were const-
ructed in 1961 and others in 1962.
1) HT612 (Figure II-1) is a wheeled combine
of L type. The lower shaft of the slatted
chain conveyor is common to that of the
auger. All cleaning units but straw rack are
omitted, and under the rack a tank is install-
ed. Overall length is 3.7m, overall width
1.5m and weight 0.6t. From experiments,
the coincidence of the shaft of the auger to
that of the slatted chain conveyor was seen
to be unfavourable, and the installation of
the tank under the straw rack was not handy
for the handling of the grain harvested.
2) HT613 (Figure II - 3) is equipped with the
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rotary cutter of two axle type. The feeding
conveyor is made of canvas. The threshing
and separating unit of the combine were
common to HT612. Experiments showed that
the appliance of rotary cutter caused too much
grain shattering, and practical value of the
type was hardly recognized.

3) HT614 (Figure II-5) is a track combine
of T type characterized by the application of
a rotating feeder and a front beater instead
of a slatted chain conveyor. The angle of the
feeding unit is made as steep as 70°. Overall
length is 3.3m, overall width 1.5m, and
weight 0.7t. With this, we tried to feel out
the lower limit of combine size. It was
rather successful that we could find out a
way to construct small combines through
experiments on the machine, though there
were several difficulties in threshing and
cleaning.

4) HTS621 (Figure II -13) is a track combine
of straight-through type, the feeding elevator
of which is made of canvas. At the half way
of the canvas elevator a rotating feeder is
placed which secures the feeding action.
Straw walker is of keyboard type with two
sections. Principal dimensions are given be-
low, where the parentheses stand for the
dimensions after some reconstructions. Over
all length: 4.0m (4.4m); overall width :
1.5m (1.5m); overall height: 1.7m (2.7m);
weight : 0.8t (1.0t). Some problems were
pointed out through the field experiments :
the combine with track showed difficulty
when it went over field levees, and the smaller
capacity of the straw walker resulted in the
considerable amount of straw shaker losses.

5) HTH622 (Figure Il -20) is a track combine
of T type. Behind the auger with retracting
fingers, a feeder with retracting fingers and
a hexagonal front beater are installed. Overall
length is 4.6m, overall width 1.9m, height 2.4
m, and weight 1.4t. Field tests showed that
feeding unit and the shape of the threshing
cylinder were a little unsuited, The leak of
grains through the concave was so poor that
the shaker losses increased.

6) HTN623 (Figure II-25) is a half-track
combine of T type. Usual feeding unit is
replaced by only one cylindrical feeder with
retracting fingers in this machine. This is
because of the intention to lower the height
of the machine. Consequently, the height of
the threshing cylinder is lowered, and the

materials coming through the concave are to
bz elevated to the cleaning units. This is
performed by two inclined augers. Overall
length is 4.8m, width 1.8m, height 1.7m, and
weight 1.1t. Tests showed that only one
cylindrical feeder was insufficient for feeding
and that the appliance of two augers under
the concave was of little interest.

7) HTK624 (Figure II-30) is reconstructed
from the two foregoing combines, HT 612
and HT613, being added with cylindrical chaff
cutter behind the machine. This has two
vertical axes for rotary cutter, and the tank
under the straw rack is partitioned for the
inquiries as to the grain leak from the concave
and straw rack. Field tests showed that the
rotary cutter was not appropriate for harvest-
ing of cereal crops and that cylindrical cutter
was favourable for straw cutting.

8) HTUs625 (Figure II-34), a wheeled com-
bine of T type, is distingnished by a width
of separating unit. The straw walker is 1.7
~1.8 times wider than the cylinder. It worked
well, but superiority could hardly be recogniz-
ed as to shaker losses. The dimensions of

the machine are : overall length: 3.8m(5.0
m) ; overall width: 1.3m (1.7m) ; overall
height : 2.0m (2.8m); weight: 0.9t (1.3t),

where the parentheses stand for the dimen-
sions after some reconstruction. A pick-up
attachment was also tried but good operations
could not be seen for the windrows made by
a small side-delivery harvester. But when we
arranged the windrows manually to realize
such an appearance of windrows as is obtained
by windrowers the machine worked fairly
well,

9) In the wheeled combine HTI626 of T
type, we tried to make the functional elements
as small as possible, for example, the diame-
ter of the reel is 700mm and the diameter of
the auger is 400mm (Figure II-41). Overall
length is 4.5m, width 1.3m, height 2.2m and
weight 0.8t. Field tests showed that the reel
and the auger were not too small for this
experimental combine, but that the straw
walker and the cleaning shoe were too small
to minimize losses and to obtain well cleaned
grain. '

II-4 Researches on Mechanisms and Prob-
lems of Small Combines

1) As for the choice of walking device on

paddy fields, it is rather difficult for track
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type combines to go over boundary levees,
and wheeled combines are apt to sink. Even
at harvesting of wheat or barley, wheel type
combines sometimes fail to run, for the harvest
is just at the rainy season in Japan. The half-
track type, therefore, is most highly recom-
mended.

2) As for feeding elevators, the slatted chain
conveyor is most secure.

3) Threshing parts of these combines are
unfit to Japonica rice and cause much amount
of threshing loss. This is to be improved in
urgency. Further, foreign combines imported
in 1962 did not appear adequate for Japonica
rice.

4) Because the straw walkers were made
small with a view to making the combines
small and the construction of straw walkers
had not been well researched, the separating
characteristics were poor; researches on
straw walkers are one of the most urgent
problems to be resolved.

5) Utilization of chaff cutter is effective for
straw dealing.

6) Minimizing the size of combines have to
te done after fundamental studies on the lower
limit of the size of each functioning elements.

7) Our developing activities of nine experi
mental combines in 1961 and 1962 provided
a means of investigating into the problems
which occur in small combines and in harvest-
ing Japonica rice. we have an intention to
overcome them sooner.

Making references on the results of above
cited studies and fundamental studies there-
after, factories have constructed better small
combines illustrated in Figure II ~55 to Figure
65. The evaluating test of our Institute in
September and October 1963 showed us how
certain combines had been improved in
accuracy compared to the results of the tests
carried out in the previous year, as shown in
Figure II-51.

Our developing activities on small harvest-
ers and small combines are believed to have
played their role enough in such a significance
that we produced the prototypes of practical
harvesters and combines and that we present-
ed materials for the realization of harvesters
to factories; in this sense we think the
activities have been brought to conclusion and
summarize the results here upon.
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