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A Study on the Design of Rotary Mower

and Its Utilization.

B E Bt
Kyu Hong Choi

Summary

Since the most of Korean dairy and cattle raising farms are too small to introduce
western mechamzed farming, it is necessary to develope small size equipments. This .
-study has been carried to develop a rotary mower. as on attachment of 8 to.10 horse
powertiller which is widely spread in rural area. It ‘will not -ony be helpfull for the
farmers to harvesting hay grass but also desirable to increase the power tiller utility.

The protto type rotary mower "designed through the fundamental investigations,
has been modified and improved through the field tnals, and a series of field ‘tests
has been carried to investigate its performance and economlc feasxbxhty comparmg
with existing vailable harvesting equxpments

The results are as follows;

1. To increase the stability, two gunde wheels' are attached to both side of the protto
type rotary mower.

2. To prevent the clinging of tall grasses, the vertlcal dnvmg shafts are covered
with cylindrical protectors. ) )

3. The cutting height is adjustable in 8 steps from 2.5 to 20 centimeters by changmg
the length of guide wheel legs.

4. The practical Critical cutting speed were always higher than theoretical value in
both - case of single cutting blade and three when the cutting depth was 25 millim-
eter. o

5. The peripheral speed of cutting blade was varied in response to the change  of
engine speed, mean while the peripheral speed was adequate as it was changhed
from 25 to 35 meter per second when the power tiller is operated in proper wor-
king ground speéd.
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6. The time requirement to harvest 10 a were 88.7, 54.6 and 41.4 minutes for the
first, second and third stage of ground speed respectively, and because of the diff-
iculty of delivery, it was observed that operating with fourth stage of ground speed
was not recomanendable when the grass height is taller than 90 centimetérs.

7. The performance of rotary mower were 1.1-1.7, 1,4-4.0, 3.8-11.8 and 7.4-22. 0
times of reciprocating mower, portable disc type cutter, hay scythe and ordmary.

. sickle respectively. '

8. When the slope exceeds, 20 degree the downward harvestmg operation was impos-
sible because of the excessive front end weight, while less than 5 degree of land
slope did not effect in field operation.

9. Increased traveling spee caused higher cutting height and slight cutting failure, but
seems not to effect to the gross yield, and the efficiency of cutting width were
from 83 to 94 precent. ‘

10. Tu rank of economy were rotary' mower- (3,2 stage operation), 'reciprocating
mower, hay scythe, portable disc type cutter and sickle in order when the annul
operation exdeeds 100 hours. '

From the above results, it is convinced that the protto type rotary mower is good‘
encv 1 to the livestock farmers as a hay harvesting - equipment because of its econ-
omy, hardiness in operating and its out standing - performance and “hopefully it will
contribute to the extension of XKorean livestock farming.
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1. Driving pully 2. power tiller
3. V Belt 4. Clutch

5. Guide wheel 6. Gear box
7. shaft 8. shield

9. Disc plate 10. Discharger
11. Cutting blade 12, Gear box

Schematic drawing of prototype
rotary mower
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Table 1, Conditions of Sample grasses

Items . - . . Remarks
o bt | Seetngacvested in) (DT | Sl | Corass heigho
Orchard Apr. Broad- May 100~150 0°~20° 70~.80

Grass Sept casting June
July
Aug.
Red ‘ :
Clover ” " " 15~25 "0°~20 30~-40

17 BE BRI A FASD dE 27 BEM

| 43 ‘
2. ¥R A HE Bt AERKERE S HBETE A et s 2
7t REHE L L HEEE ERSIY
A EBe HEEE ole) HET RIEBGENHE 1) BRES
471 Rotary mower)s| [ ARiEES ME} O KRs E7
Table 2, Dimensions of testing plots
Models ) Portable Ha
\ Rotary mower | Recipro mower disc type'z,,,_,_y Sc ythe Sicke
Types of test ! cutter " OCY .
Out put 30m X 10m : 10mx10m. | 10mx10m ‘ 10m X 10m 10m X 10m
Check of yield 2x2 2x2, 2%2 2%2 2%2
Cutting height 1x1 S 1x] 1%x1 % 1x1 ) 1x1
Cutting miss 10x10 i 10x10 10x10 | 10x10 10x10
@ EKRAS RE
Table 3. Slope of testing plots
T~ Slope | 0°~5%h 5~ 10°h 10°~15°h 15 _2—0 h
— | °~5°ha °~10°ha °~15°ha °~20°ha
Variety ™ | ) |
Orchard grass ! 5 5 3 2 1
Clover . 1 1‘ 1 ' 1 R

Fig. 5. Prototype Rotary mower Fig. ¢. Reciprocating mower.
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Table 4, Dimension of Rotary mower (Prototype)
Main Body Disc l Power Transmission
Type . . : Diam- |No. of l IGear
Lengthl Width ‘ Height | Weight| No. eter| cutter| Belt Clutch] ratio
) 38cm ‘ i
74cm| 87cm| 52cm|  4ékg 24 674{Double |Fricti- | 1:1
Disc ) V Belt| on |
Type |
. Table 5, Dimension of Reciprocating mower
Main Body Cutter Bar power Transmission.
Type o
Length | Width | Height | Weight Ro. of Cutting | Belt | Clutch
Reciprocating 50,05¢cm 87om 39%cm ! 31kg 16 | 82cm | V Type | Friction
mower, | ’ Type
Table 6, Dimension of Portable disc type cutter
Engine Cutting Device Disc
Type . : :
Length Width | Height ' Weight | Length ’ Type Weight | Diameter
Portable disc Lever
type cutter 37Fm S0cm | 49cm ’ kg 35.5cm type 4kg 13, 5¢cm
|

Fig. 7. Portable disc type cutter Fig. 8, Hay scythe and sickle
Table 7, Dimension of Hay scythe
Seythe Blade Handle
| Length | Width | Hardness | Length | Diameter |  Type |  Weight
] 50.05m | 4.6cm |  8HS 105 [ 3.4 | Circuler | 1 ¢50kg
Table 8, Dimension of Sickle
Blade , 1 Handle 7
Length ! Width , Hardness ‘ ~ Material ! Diameter ‘ Length
23cm 3.5em | 8OH.S | Wood 2.8cm | 28cm
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Items . .
Date of | Seeding . Density Remarks
m seeding t method Harvested in (ea/100cm?) Slope (Grass height)
Orchard Apr. Broad- May 100~150. |  0°~20° 30, 60, 90, cm
grass Sept. casting June 120,150
July :
Red " " Aug. 15~25 0~10° 30, 60, cm
clover "
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 RPM)v BEEEEE REGSR oF ol KEB
fger A9 —F= 2 gk

3. {Fsétise

BT, NIEEEFEREE BEY WFig-1l
- Zre},

Fig. 11—1~4d] 4 nE uhel zro] HEH] A
(rpsne e ftR# =5 Orchard grasso] Hi3ted
Clover WIHiffpkwiiel HEFHA FES o=
Clovers+.Orchard grassd] H.#t YEigitel 333t
1, EEEE. Fifelgomz fp¥e] ERIHA
7] & Foleha A A=, '

x FA—aEEdAd Rl Ad 245 FRE
EL ETie HES € 4 gz, Rotary mower
(0. 28m/sec) fFkAE = 10a% Z# 86.5mino] FIE
5 ¢ 0.5 0, 40m/sec] A4 & 54,6min, 0,66m/secel
Al 43 6minEfTEEE M = (FH =

B 491722 Emdges, R oembl bkl A
o] 1.0m/secfpiEe i FIEEEHG IR AC
el FEsb Z =R kol EiRfEsko) WSt

Reciprocéting mower?] 0.4m/sec& Rotary
mowers] 0,4m/secs} EIFHEES} Tt FigfE¥k
Emre EEEA "eixdn gles 0.53m/secd
Rotary mowers] 0, 4m/secucl= {F3EEELET
sigich, B) EMSIEREEES Rk =z ==
1} Reciprocating mower Yiig 82cmZ {FEFEE
0.53m/sece] 7% 10ag Orchard gressigd| 4159, 4
min, Cloverf@d] 4] 55.6mine} {FaBsRl-¢ He &
zlel, Rotary mowere X|{§ 87cm, {E3EEEO. 4m
/secs] 7% 54.6min 47, 7mine] &F& FRE=Y T

el (FEL 4

= Rotary moweri (.6m/sec 1. 0m/sec& e+
EEZS BKAl7 4 glor= 2 Reciprocating mower
9o fE#ggzel H3bel Rotary mower 2E[F3e] A
1.08~1.7{59) #EZEE =tz ek of (EREER

o) BESHe ALY st Ve AR L6md

Rotary mowerZ (F¥#E% 2.6~6.1m/secg Tra~
ctorfE-¢ 3 vl XIfE 2.1me Reciprocatingmower
(fpEE 2.3~3.0m/sec) et 1.1~2, OFEBE fF
weeao] =cobn REX 9 A Rotary mowerZEEk
= w53 HEE 2ol Uk

= Rotary mower: Portable disc. type Cutter

o} fpskiEAg S HhEcstel Orchard grass@eld &

g 1.4~4fES fEdEc] AIRESES}, MRE ol A

L T 3,8~11.50%0 K AE T 6.7~20.2
gz vebde, -

4 Fms U @SHENMLl BRE

R EAEY =e AR{EEEET HER
#abw}, Fig. —129F 7o) vhebureh,

Fig—12e1 4 3% wheb ol BhfIshiael LE(E
Sl A 0°~5°9 FHfFsS 10a% oF gomine] Bt
Fmslglon, 5°~10°9 fEAMES] A& o 95min,
(10°~15°) fEAMESI A& °F 105min, 15°~20°4
£ 118mine = FfFEFTERMC  ®NSHA L,
E(EEo A = 0° ~5° 2] FHIfFEFK 10ats o 59min.
o] FiEHEw Hste 5°~10°¢1 4 & < 63min, 10°
~15°EAHE) A 68min, 15°~20° EFHBAA F
74mino = ZFE(Esel Hihel EAfEE B
Beme mshsich .

oot A BENEELA AR A—T BR
& vepigla, Mgl FHi ¥ 15°~20°9 &
HES BTl <o 10a% (FEEEY BOAY
o LEfRA A o T6% 2 TaE 2EERAAE
ok 80% 2 WA H L IE e A 10° ~15° {E el
A Fuch of 82% 2 (FiEEEe] ETHA

o] 2}7re] Rotary mower:= ZEiis] EiRiReE7T ¥
o oAt BEEEETT AR Fiod HEE
K] =1, Hifkel BHEF FlAE AT XM
ol 214l =, : _

=3 @AES Bingel S 10a% (FEMER
mE @mstgen, EAEEE BMTHS MEE
wgemo) BAERS o2 EESA 15°UEY &
Biel A& SEME RS HEsHEh

oot e EEE (UE™ (1973) %ol MEAE
Forage Harvestert:fesiBaol 4 10° {4l EAMF
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Rotary mowers]' U5l = FIMs| M3+ Wi

X Legend
100 OOrchard grass o o
XRed clover | ° 0
90r o 80F o -
< 8 o o ©°
o i M
.S " "
£ 70p 7ol
E °
E 60F - . o
I 5or o (3 o 60 o o
B 4o0f o) 1% ° °
(=] X
Z x  x
£ 0 o 9 50
20F
104 40F
(min/{Oa) ‘ ; . . _ (min/10a)
. , , ) ,
30 60 90 150cm 30 120 is0cm
Tig 11—1 Rotary moucer ’ Fig 11—2 Reciprocating moucer
L - of le)
140 700" O Sickle
fo) o]
[¢] ‘ o]
1301 600 o]
Q
120 Qo 500t
°© b3
110f x 400~
e}
o- o Scythe
o [o]
100+ 300} x x
(min/loa) ) | l ) | (min/lOa) . . ‘ . ,
Ju 69 90 120 150cm 30 60 90 120 150¢m
Fig 11—3 Porable dise type cutter Figll1—4 Hay Scythe and sickle

Fig. 11. Harviestng time requirement for 10a in aceordance with grass height.

S fREERC] 73% 2 Mot A nmgon, HBEEC] 80~90% 2 Z& EAE Yebuch

HES Mol RSk 54 WmBPWIIAE. by o Fig. 12—2¢14 a3 v}e} Fe] Reciprocating
% & F& Tractord] k3 B/ (FRIRAS mower®] 7%+ ETHE 1HEENA S 0°~5°9
1€9~19°2 R&ESAD MY 9 Azo] @e AL FHNERFEES 1027 85min, 5°~10°4] 4 4] 85
o ERIRA EfE 17°~18°2 #Hesl #8529 1 min, 10°~15°¢] 4 & 92min, 15°~20°%1 4 1l5min
3t E9ol Rotary mowers} [10°E&iHpol 4 5 22 53] 15°~20° ARl A Bhe  (EEERo]

-3907-



SEATBEE BITE B4M 1075E 127

120‘; : L
o 1
110 I
100} ° ' 120
o ) ol
W} o 1o}
80} 100 |
o 2 .
: -]
‘IO - o ) 90 - i 2
° ‘ ) o e
S0+ o 801
o 3 o
50 70F -
° :
o Q
401 ‘ 60 °
30 sok
(min/l(h) 1 i ! L (m.ll/lol) 1 i L L
0~5" 52100  10~15° 15~ 0~5 510" 10~15° 1542
Fig 12— 1 Potary mowe ‘Fig 12— 2. Reciprocating mower
170f 700 ° ° c .
Sickle
160
150} ’ 600+
140 °
130} ° ° ° 500 -
120F
1op : 400+
°
00p ’ .
! o Scythe
o
Q
wr 300
{min/10a) 1 1 i L (mm/lOa) 1 ' 1 L
o5 5~10"  10%15' 15+ prs 5S10Y 108180 155200
 Fig 12— 3. Portable disc type cutter Fig 12— 4. Hay scythe and sickle
Fig. 12. Performance variation in different slope of test plots

FEs oD, 2EERAAE 0°~5°9 FHifFsel A 4% (RREEE RO E AR SRR
glmin, 5°~10° fEflel A& 63min, 10° ~15°91 A AL #161%2 fRgEaeEs MAEAE 7hA gkt

g7min, 15°~20°c14 100mino 2 ZffFsel L5t o] Rotary mowers] HEAGEHEN =& fFH
o 15°~20°¢ EAIEE BT et 13 3ol % WA @RS st £l Recipro mowe,
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Rotary mowers] $fEsl = HEd B3k BE

o ARMIER] %7 HFL Aoz yeburc)

°le} 22 R+ Reciprocating mowers] g
E&e] Rotary mower mt} 7}wi3) EEER(Erk
o] ARAY HREQ Aoz B,

Portable disc type Cutters] ERHE] fRErE
FRJ& Fig. 12—394 vebd wbel o] Fmfrik
o]t 10°~15° EAHEIIESRN 4 10a% % 131min~
12min.2. 2 Ao F—3 @felvt 15°~20°9 &
FHE(FHA A 10a% 4 142mins 2 §& frkes
ffe] - EslA =g,

ol ARE 15°~20°9] 7 Sl 4 sk Ael [H
R EABEIFR] R#s9d £Rz 444,

ANNFRERY BAMFEEEEL Fig. 1240 o
Bhik uheh zZhol ute] A S HEAMEfERCl Y Fi
TRl 1ol 2 2R} dslod HERy A4
£ 0°~5°9) Tl 4 350min. 15°~20°¢ fEAHE
TRl A EAtelo) Fo Rl A5 EEEREs=
A 2 420min.o] FIEIE o] #) 83w frgEEe
E.22 LSO EY

-5 {EEmE

NE®, WEE 2 RURRE ®ET 9 Fig,
13—13 o] vpEhypch
Fig. 13—1°]4 ¥.%& u}9} 7Fe] Rotary mower,

100
-]
x
-] -]
®
Wt x
-]
t 3
°
8()-
% 1 1 1
A . .
T2 3 4 T2 -
Ro.M ReM DC S¢S

Fig 13~ 2. Efticiency of auiting width

deciprocating mower ®i# 33| X|E{&E Orchard
Grass& 7.5cm, Red Clover: 2.5cm=.  Hgsle
fF%E ET3l o fFEEES Binse et
BHEe Mo ol RBho] H#ste Orchard Grass
E 7.2em2 ¥5 15.2cm7hA AEAF EobR e

Red Clovvere 5.cm3. %8 g 8cmrtz] X[E#&7
18
16}
°
14+
L]
12+
L
10f N
8t ¢ x o °
° ° v
6T ’ x e
x
L] x
4P
3
2y
m
Il rl 1 1 L 1 L
2 3 4 1 2
Ra. M Re. M D.C . Sc Si
Fig 13+ 1. Cuting height
4k
3k
2P
°
°
@ o
tF o © e  °
«
x X % =
x x
kg/108 L _
1 2 3 4 1 2
Ro.M Re.M D.C Sec Si

Fig 13=3. Cunrg tailue

O : Orchard grass X : Red clover Ro.M=Rotary mower Re.M=Reciprocating
mower D.C=Portabledisc type cutter Sc=Scythe
Fig. 13. Cutting auccuracies of testing models
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EobH ok,

wEe NEHE o= BE/ FAEA e M
HEL A, 28X, 3IBEY BEH Av
E o) jlon2 *#s BEES A 2,

olmel MMAL W WA Asdedt 2 WR
wRe 2% ae —Fsle Aol A9 Uk

AW S K3 sem(EAD, 15em(FEADE
44 RBY SR £ grykike T 94

Shm MET oz s T ¥4 ARRA G
WEASE FM AEEREA T FIE A& Ao

s iR

Fig. 13—2¢ A&+ %ol Rotary ' mowerd] 4 Alig
o] 9oz WL BHHERY BERF £
He o 42, Portable disc type Cutter, A
HHE EAE sgEe BEREH &k Held
RS} HILsh e RS

Fig. 13—344 & vheb o] RAMES HR

B =S (PREEL BiNde et
fEf.e 2 vebreh

ol R & i JEEE EW  (FRMES Fobaltt
AL v F Aolztn Y=, ¥ fFREH
b e HE vholglth

Rotary mower:- EE ARBHS FAHA A
et mEel B KES WEEK Aelz gy

F7t BIMEHE

N

Table 10.

of ol .

o HEEM BEmE ol FEE ok syl A2l
EiRRE SRS HET AL R HRE]
o=t

MEES HetiRs MEE fEREEC oA Bl
Heoz pEE @Yok B BEHRES AIEE uch
ore] = AIFTMECF 2A oz AlEge Sl
@S o] frRkEEE 31, ABEES FU
o},

o] of]

¥

gisld RO SE ARAY —BH v ER
gestdth = ONRERS REL o Table—
103 Zef,
~ Table—10e1 4 3= ¥het 7+o] Rotary mowere
EEO 4% FEiEe o, ERe ZA4+F
G Ee] 7 @RS 2ol x ot MAEN A= A
o) o] ¢lom, Reciprocating mower2} Por-
table disc type Cutter 9 ANARAANAE BERE
o] A GIEEKel & Sem LTS el AmslE
@me Wb e, fREmEE sol b Fith

st ERE 3 %= Rotary mowere Recipr=
ocating mowerd] . H3te ;@L@g'— o {EEME
EE g4

Rotary mowerd Br#stw %Hz ﬁifi&ﬁt HEo
A PR doix = fEEE Herdh

Distributions of Cutting Heights of Testing Models in Connection With the

Differerent Grass and its Heights

Grass Helght \

Orchard Grass

* Red Clover

(cm)

Cuttmg Helght
(cm)

30

90

120 \ 150 30" 60

Testing Models

and Operating Spgzeds 10

15~l S5~
10~ ~5! ]0\l10~ ~5

10~ ~si51~()\1o~ ~5i5]‘0\ 10~
|

Rotary mower 1st 6. 06 287 84, 04 891,202,747
b

stage l |

5. 9\5 988 23 25,1
4 115, 890 1‘3 04,7
4. 1\5 490 53 214,592,3

" 2nt stage |
1" 3rd stage

" 4th stage

Reciprocating 1st
mower stage

\
1 2nd stage \2 23 494 42,213, 594 312,713, 793 63 2\4 292, 413, ‘4 3192, 3

| i
Portable Disc type
Cntter 1 ‘

Hay Scythe 2,24, 3\93 52,44, 792 9i2, 5|
Sickle 1. 24 294 41, 314, 394 4\] 8

l

‘ ]Ol1o~~5’5 ‘10~ NS\
i

|
91.712. 94, 492, 92.54.3
\91 812, 84,2193-0L _1 —
|

2. 1\[3 o447 213,694,2}3,03,893.23, 24,1

3. 2‘3 5\93 33,33, 793 03,014,992, 1

48 272 8519212 916, 1191.02, 545\93 02 84,6
‘4 5‘93 51 8]4 8\93 4‘2 114, 9193, OEZ 04, 8‘93 .i2.34.9

92.62. 7,\4_ 692, 7]2. 3[3. 9193. 86, 7‘5 887. 56, 2|5, 0| 88.8
|

| |
3,494, 56.45.088,65,¢/4. 5

—i6. 05 1\88 9‘5 213, 6

g

92, 7|‘\3, 63_‘;

93,22, 90,2

91.2

f

i
- l
92, 7‘:\3_54_292,33 5\3 8
1 \ i 1

|
3.43.892, 8\3 513, 8

3, 8\92 713, 6(3, 9

_.i_\_ —_— —

92.5

92.8
92,5

|
r 8‘5 090 2‘5 23 589.2

1

3.5

I
I
I
92,6
92,8
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Rotary mowzes) 8853 o A B3 HE

mowert} Reciprocating mowerd] 4 t}zbo] fE&
6. hRME E7h Bk AEEES ez e @
BAARIFRERS W@ MfRe Fig—149} ol th, ft8#h Portable disc type cutter I i}

e o NEfEse) o E BRAME T BRIl BRI A
fE 3] Orchard Grass Xi|ERe)- 9] o] 4 = Rotary HRUtEo] witch, o] AT ko] L HEE I

goof- ° . Legend
o ° 4 ° O Orchard grass
v . X Red clover
700 - 9 % ° Ro. M=Rotary mower

Re, M= Reciprocating mower
D.C =Portable disc type cutter

. Sc  =Scythe
600 - Si = Sickle
500
kg L 1 . A L L L [} ]
1 2 3 4 1 2
Ro. M Re.M D.C Se Si
F§ 14— 1. Orchord G 30em 1, 500F
4,100 ° °
o © Q
° 1,4004- e o . L] °
1,000 o
e o © °
o
° 1;300 -
800
1,200
8001
kg L L I | L 1 1 | 1.
ke i - . . . T 2 3 4 1 2
1 2 3 4 1 2 Ro.M Re. M D.C Sc Si
Ro.M Re.M D.C Se Si
Fig 14=2. Orchard G 60om Fig 14= 3. Orchard G 93em
1,700 1,800
1,600 ' 1,700 ¢
[}
° e °o o ° ° ?
° o
1,500 ® o ° . 1,600p ° °
1,400F 1,500
ke 2 A L . . " 1 e ! kg Il el e, A L L
1 2 3 4 1 2 1 2 3 4 12
Ro.M Re. M D.C Se Si Ro. M Re. M C.C Se Si
Fig 14= 4. Orchord G 120am . Fig 14= 5. Orchord G 150em
200 300
.
150'-“! X x x 1250-1‘.,‘ <. x
x u
100 200
S0p 150 b
kg L s ) i . 1 L ] k! A ol L A Il e A b 1
1 23 ¢ 12 ” 12 3 4 vz
Re.M Re. M D.C Sc Si Ro. M Re.M D.C Sc Si
Fig 14~ &6 Red cover J0em i Fig 14=7 Red cicver 8%em

Fig. 14. Hay Amounts in Different Harvesting Method(kg/10a)
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B WEETH $I FRAETT BEYUA LBR 0 BE RAsE R&E et

Seba 2, O RE L Q7D RBRAA S (EREEe)
HEB ZES &Sy MfRe Orchard gra- winel 2 AFKES RIERE 2ded, o

~gs, Red:Clover t} Z+o] Rotary mowery Recipr o} EOE KBRERRS gy Kild R

ocating mower #£3] fEdEECH #Bind ==t i 2 200305 wl ol

Legend
O Orchard grass
X X Red clover
1, 8001 1,800 Ro. M= Rotary mower
Re. M= Reciprocating mower
D.C =Portable disc type cutter
- 1,600F ° " 1,600 Se  =Scythe
Si = Sickle
°
1,400F © 1,400 | °
1,200+ 1,200
° a
1,000 ° ° 1,000 7’ ° °
°
800 800 [
o : o
-]
600 |- 6007
° o
400 400+ °
200 200
won ‘won N
1 L L 2 L L i 1 A L 1 1 i L 1 L L 1
1 2 3 4 1 2 Tz 3 4 1 ¢ »
.Ro. M. Re.M D.C Sc Si Ro. M Re.M “D.C Sc Si
Fig 15— 1. Assumption 1 (50h) Fig 15— 2. Assumption 2 (100h)
1, 6001 © 7 1,600F
1,400+ 1,400 -
o
1,200} 1,200
1,000F o 7 - 1,000F .
Q- °. ° °
800} soot
° ° o
°
600 ° 6001
-]
° 0
a00} 400 - e
° °
200} i i 200+
won won
! L L L Il e, n I 1 . L L 1 Do ol ] L
1 2 3 4 1.2 1 2 3 4 1 2 .
Ro.M Re.M D.C -Se Si Ro.M Re. M D.C Se Si
Fig 15~ 3. Assumption 3 {150hr) Fig 15— 4. Assumption 4 {200hr)
Fig. 15. , Harvesting Cost for 10a
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Rotary mowerdl 8ifF 3l= FIfo M B

ANES HRBHE RIS Tractordl &% HiR
ol EEAMA %2 KEMSEEL —Moz v
S8te,

. B 9

HEBE HEARER BiEs= KR2E B
a7l Bty $tEBEIE HEEE BRY £
AREE BRESIT BRG] AREReEEe Fig.
119] Orchard Grass \|ERfEs% FriEmsigo = s+Hst
Rom Hfth M - B ksld k@D
1979)8 2F-g 313t &Gt o9 7o)
DFREEE o SERBIEREEET] 100 FIERR
< Fig, 15 (BFE 1,2,3,4)% 7},

BE 1(s0hr)s] A% ABifEs doAA B
°l & JEFE 29 Rotary mower 4%, 3, &
EY, Rotary mower 23, Reciprocating mower
23f{F3, Portable disc type Cutter, v}, Recipr-
ocating mower 139 o2 v} Rotary mow
er 3,430} 713t &E@hyel g™, Rotary mower
1R BT 71 g KRB/ FFEH Ao
2 viepygbe}, .

BE 2(100hr)9] 7 %o 4 = 7RE Rotary mower
4E, 3HEfrskel 7Ha BEiKo] oo BEISE
2 BE 2(100hr)el A& #E 2y ok Rotary mo-
wer 25{E3Ke] Bilitko] wA del) BrREE) K
e BE MIE Hlm e fEEstE A%t
Rotary mower I#fE¥kEF vcis we vt B
B o] HEMT JhT SRR e tebitel,

fBE 3(100hr)e] A %= BE 4(2000r)9) 7 $2
F—3% 22 Rotary mowers) J4fFss) 3%
fEdk 3 2(F¥e] BENos BYE velyz,
vk AERPESEe] JEMREMRY o = helyiey,

4714 HERBF EELIY F4& JEE= Rotary
mower(4, 3, 2i), Reciprocating mower, ey,
Portable disc type Cutter o| = 7}z} o & \,—}
MERFESE] S =F, . ‘

=t2bA 100hr DLE GEATS A $ol A frREdt
Rotary mower 2,3, 43fF3k0] #RBHIY & BWoksl
uowe) A fuc i 2~dafEe) FERRE meY
+ e FoE HEY,

V. & =&

BESEN A WE IK#EF#Re] TR =
o slev $vEdAE AHA gl &KiEstT 9l

= Eifol .

BE SEAN A EAR B Mower: /N9
KRR BB FA=R = BB TlEsle BRE®
N9 WAE B BRLCT Agmes #ERE B
EAREE SR SEUERFRY #REts o
A EEHRE= FELL o4 SEERE BE
BRe RENRE#Y BERLE Sitd BEe
E FEE & & B#EMA Rotary mower
¥ HfEstd 2 BE. WBBEREE, (i,
RS BHY o L3 & BHe 29k

1. BiO#%@A Rotary mowers] FARfC X
e BENY ARy £24E B

2, ERe] 71 HEE WY H 9 Rotary mower
o miEme Hoz R#Estd Y KET @
o Z7le A& BriEstg o

3. MIEE R XZFHREs) dold ko 8B
(2.5~20cm) 0. 2 LY + LA s+t

4. EEERS —EE AR ] & 25mmz 5} X
B 188 3 AT A% =5 REVH i
REE: EHfEech Hgs =& g debdeh

5. By g = Rotary mowerE Eagzl 7%
MEde B#EEE 20~40m/sec7t=] Engingsl [§
el <ot Wesig oo BEMFREEANAY N
Be BEEE 25~35m/sec2 FEs o

6. Rotary mowers] l0ad {EEFTERML 13X
o4 88.7min., 2ol A 54.6min.. 3l A 41.4
min.o] gl oo EE 90cmilke] A4 4fERL 4]
B MES BEr} A == ool WES{Edke] HEE
ik

7. Rotary mower+ Reciprocating mowerd] H
st %9 1,1~1.7f%, Portable disc type Cutters]
1. 4~4.0f8, HKETY 3.8~11.3%, W] 7.4~22.0
&9 r¥gEERe veby o,

8. fERIEE 5°LIT = MEfERe 527t o,
20°LL ke fEfHE A= BRMERS TEESY TR
fre BMERS fiHR+ oz Bt Bt
© 9. fREEESL Bingel G4 —@iez MK
mE Fotd o NE&E}F —ENEEERN= B
ol = ERMMEERNE X5 8¢ Aoz
A=, AEHBEL 83~94%03 %, FNMES
RS BinEdl =} o7k #|hsts @EEL
24, ‘ :

10. BLERA REHE DFR/SR BEH) FE£ K
fI= M 10083MLI L #E 9 A $ Rotary mower
(3, 23, Reciprocating mower, %2}, Portable
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disc type cuttero] = 7bg w2 AL weldd=h

K WL $eveld BE Y RES KBSl
NEES BRAEECZ MAEA BEZ BE B
B BER BEE BRo o Wz B
5 BEEFA A Bl HAIZ g 8~10ps8 B
THERD WE RS €4 dE WB (F%
e IS BOHERY SEM9 EHE BF
sk ob-gE /NEM Hel KE IUEFRT AR
ft 2171 =5 Bagel gh=h

detd  AERA AL KEKES WREERZ
Hzob fEse B(FR-L {8 Rotary mowerd
e, EETRS @iy KBRS @R KB &
2 FEsg o, ERERoE YEide BERX
Eo XN, BRER BESHEE TERR
15 GEESEAA BOY ANES 98 M KE
R =0 HRME Bt KR ®IT 9 B
e - ig QYsh

‘1. BhfistEMA Rotary mowerd] AAERMAN X
Bipe EEd BE T2Ke FHA

2, BEo| 7 KBS WY 3% Rotary mower
o EEEe Efes REsd gEE KE 8
o ZA7e AL BEsHA

3. WEE HES HwmEe Dol (ko 8B
(2.5~20cm) o = WEL + A stk

4. EEEES IEEAUR 2ol & 25mmE e
B 6o 3E HFT A% 25 BE VEEE
EEET BRELc 823 5 e bt

5. BjJ) $iE# . Rotary mower® EH#Y 7+
YEES BEEE 20~40m/sec7tz] Engineg] [

2 %

I. Brougham, R. W :(1956). Effect of inten-
sity of defoliation on regrowth of pasture.
Aust. J. Agric. Res. 7, 377~387.

9. C.W. Suggs and C.F. Abrams : (1972). Au-~
tomatic hydraulic height control mechanism
for rotary cutting harvesting equipment,
Trans. ASAE (N. 15) A 15(3), 428~434,

3, ik, HEM:973), FHLFAEAMS &

L mirtekpsdge MY WIE BERETE
(54). 73~82,
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APPENDICES

Appendix 1. Relations of critical rotor speed and traveling speed (1 Blade).

Cutterspeed(m/sec) { ’ |
' 4,21 8.7 12,5 16,7 20,9 25,1) 29,3 33.4) 37,6 41.8
’ 0,1 63 97 100 100
0,2 ) 52 89 100 100
0.3 82 95 100 100
0.4 71 92° 98 100 100
0,5 62 9 99 100 100
0.6 : - - 70 - 92 100 100
0,7 69 94 100
0.8
0,9

Appendix 2, Relations of criitcal rotor speed and traveling speed (3 Blades).

Cutter speed(m/sec) ) .

: 4,2 8.7 12_5) 16.7 20_9‘ 25,1 29,3’ 33_4‘ 37,6 41,8
: 0,1 93 100 100

0,2 85 100 100

0.3 72 100 100 100

0.4 63 94 100 100

0,5 ' 63 82 100 100

0.6 78 93 100 100

0,7 45 87 100 100

0.8 55 82 97 100

0.9 ) 78 92 100

Appendix 3, Critical cutter speed in accordance with different traveling

Operating speed Engine (rpm) ‘Traveling speed(m/sec)| Cutter speed (m/sec)
1st stage 920 0,174 19,23
1,100 0,217 22,99
1,300 0,254 27,17
1, 400 0,270 29,26
1,500 0. 286 31,35
1,800 0.316 37,62
2nd stage 1,170 0,330 24 45
1,300 0,370 27.17
1,400 1,400 29,26
1,500 0.422 31,35
, 1,800 0,508 37,62
3rd stage 1,200 0.517 25,08
1,300 0,588 27.17
1,400 0,625 29,26
1,500 0,667 31,35
1,800 0,810 37,62
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4th stage !

1,
1,
1
1,
1
1,
1,
1
1,
1
2

900
000
100
200
300
400
500
600
700
800
900
000

1

0,612
0.660
0.750
0,820
0,880
0.967
1,050
1,090
1,150
1,200
1,270
1,360

18,81
20. 90
22,99
25.08
27.17
29.26
31,35
33,44
35,53
37,62
39.71
41,80

Appendix 4 Harvesting time Requirements for 10a in accordamse with Kinds -
of Grass and Grass heights.

unit; min./10a

T——

> Grass heights

___Kinds of grass

[
\ b Orchard grass Red clover

N T,
. Working speed R Aver-
MOdCi\ \ 30cm |-60cm | 90cm {120cm; 1 50cm|” age 30cm | 60cm age
Rojary ~~wer ist stage 81,5 82,0 84,5 89.4 950 86,5 79.2. 80,2 79,7
" 2nd stage 48,2 51.4| 53.5] 59.5 63,2 552/ .-47,3] 48,0 47.7
" 3rd stage 41,0 42,8 43,5\ 46,20 —| 434 '40,2] 40,0 401
4 4th stage 29.2{: 30,4 — -_ —| 29,8 27,1 274 27,5
Reciprocating mower 1st stage 80,2 82,2 84,2 850 — 9.9 754 74,2 748
" 2nd stage 57,11 858,61 60,5 61,2 —_ 59_4 -55,7| 55,5 55,6
Portable disc type cutter 115.5-120,4 128,55/ 131.4 134,2} 126,0 110 112,3 111,2
Hay scythe 310, 2| 320, 5| 330, 4] 350 4| 372, 7| 336.8] 300, 8| 305,2 303,0
Sickle 60],4; 425.72| 662, 5 695, 4] 708,3| 658,6| 512,2| 560,5/ - 536,4

Appendix 5,

Performance variation

in different Slope of Test plots’

- unit; min./10a

—_— Test plots |
\ Working speep | 0°~5° 5°~10° 10° ~15° 15° ~20°
Model ™—— —_ }
Rotary mower 1st stage 89,4 95,0 105, 4 118,5
" 2nd stage 59.5 63,1 68,2 745
" 31_'d stage: 46,2 45.8 56,5 -
” 4th. stage - — — -
Reciprocating mower 1st stage 85.0 86.5 92,0 115,2
" 2nd stage 61,2 63,0 67.5 100, 5
Portable disc type cutter 131.4 128,2 132,5 142,5
Hay scythe 350.4 365.4 380, 4 420,2
Sickle 695,7 698 700, 2 710,2

% Average grass height; 120cm
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Appendix g,

Cutting accuracies of Testing models

Wms Cutting height i Efficiendy of cu- J Cutting failure
— (cm) I tting wndth(/) 1 for 10a (g)
Working speed [Red ' ‘
Model Orchard Red Clover Orchard Clover Orchard ‘;Red Clover
ode |
Rotary mower | lst stage 7. 2{ 52 ¢ 94 870) 298
" | 2nd stage 8.3 6.1 9 91| 935| 372
" | 3rd stage .2 7.8 87 0 1,230 432
" ‘} 4th stage 15,2 9.8 83 87i 1, SOO'\ 458
Reciprocating. mower ‘ 1st stage 7.5 5.2 95 951’ 930; 287
" . 2nd stage 7.8 5.5 9z 93 988 370
Portable disc 3ype cutter| 8. Zf 6.1 - — 1,750 420
Hay scythe I’ 15.1) 7.2 - —| 4200 820
Sickle ; 6.2 8 - = - 1, 300, 320
Appendix 7 Hay amounts in different harvestfng methods Unit: kg/10a
\\ " Kiuds of grass !
Grass heiight (cm) Orchard grass | Red clover
AN wmm |
~ _ 0 | e | s | 10| 10! a0 60
Model T~ \ :
Rotary mower ]‘ Ist stage 760,41 1,028,4 1,420, 5! 1,536, 2f 1,630, 5 140, 8, 245.8
" { 2nd stage 720.5 1,000.5/ 1,415.5 1,510,8( 1,628.4 138, 5 240.7
" | 3rd stage 710.8 987. 5, 1,410.8 1,500.5 1,610.2 136, 2; 240.0
" | 4th stage 1 700.6 9774 _ - -l s 2ms
Reciprocating mower ‘, st stage | 762.8! 1,010. 21[ -1,420.2| 1,520. 51, 625. 45 140. 6' 246.8
" | 2nd stage 755.4  987.41,410.4 1,505.4 1, 620. Zi 138. 6: 242.5
. Portable disc type cutter| | 769.5/1,020.8 1,428.5 1,540.2 1,435, 42 142, 41 248. 2
Hay scythe ! E 700.6, - 957.4: 1, 400. 5} 1,480. 5 1, 410. 21 124, 6l 230.4
Sickle j | 805.6 1,100.8 1,150. 21,5582 1,654.2 145, 5 2526
Appendix g, Harvesting .cost for 10a
S Performance(a/hr) \Assumptlon ! : l
Working speed ‘ ! 2 3 4
Model \l !
Rotary mower Ist stage 6.7 1,623, 28 1,128, 95 983. 88 904. 30
" 2nd stage 11.0 979. 28 686, 64 593.87 545, 68
" 3rd stage 14, 4 755.28 525.28 457.78 420. 63
" 4th stage 20.0 543, 80 378.20 329. 60 302.85
Reciprocating wower 1st stage 7.2 1,581. 11 1,092, 50 963. 61 899. 30
" 2nd stage 10 1, 066. 40| 786. 60 693. 80 647, 30
Portable disc type cutter ’ 5 1,157. 40 973. 60 912.80 866. 80
Hay scythe 1.8 840. 55 753.33 725.00 710
Siokle C. 93 1,408. 11 1,368, 22| 1, 356, 64 1,350.77
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Basic Data for economic: evaluation

PurcHési-AVSAal\;ag‘ewI_,ifé in A_Anﬁ-u.al ‘ li‘eba-ir Fﬁei c;osv{
Model ng Price| cost use 1vnterest ;%sutr Per{Per hour| Remarks
year |(year)%!| (%) | won/hr
Rotary mower 50,000; 5,000 5 9 0.052 S Kerecence 76won/!
Recipro. mower 40,000; 4,000 5 1" 0.052 10 Gasoline 185. 50won//
Portable Di L .
°{yge %utlticr 15,000, 15,000 5 " 0. 052 3 | Engine oil 520won/!
Hay Scyth 1, 500 - 1 — — —| Grease 5,000won/15kg
Sickle 1,300 . -— ] - — —| Personal expenditure
Power tiller 450,0000 4,500 5 0. 0053 190 1. Operater 1,000won/Shr
Tiller- 250, 0000 25,000 5 ” 0.0053| 270.75
Knapsack mist 5,000 5,000 S " 0.0522( 157.93 2 Hand Bg‘gjf;?l';g;r

Appendix 10,

Assumption of yearly operating hours for economic evaluation

Model Assumption 1 I I I

Rotary mower Power tiller 250hr 500hr 750hr 1, 000hr
Rotary mower 50 100 150 " 200

Reciprocating mower Garden tractor 100 200[ - 300 400
Reciprocating mower 50 100 150 200

Portable Disc type cutter | Knapsack Mist Blower 100 200 300 400
. Disc cutter - 50 100 150 200
Hay Scythe — | 100 150 200
Sickle — 50; 100 150 200
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