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3m制nary ; Historicaì ぉtudy of t:he cable logging systems in ]apan 18 n1.ade brie f1y, 
and the structural 品nd iunctional features of the Japanese cahle logging systems are 

outlined.巴 Then the cable logg叩g systems of many typ叩 are dassified 匤to te百 large

groups according to struct¥lra J and functi(泊al resemblances, anrl reviewed from the 

stanrlpoints of operating eff祥iency and effect 011 the e11vﾌTonment. Detalled explallations 

of the thidy-nine typ祥al cable I�ging methods, including the ones applicable fo1' the 

select咩e logging，旦1'e given with the aid � lllustrations、
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1. Il1.troducti制1

In Japan, th己 forest land covers about 25 million h民間uivalent to 68 percent of the total1and 

area. According to a. spot-samplillg survey on a nation刊vide sc乱10， f!at and gentl記 slope forest 

1and occupies about 30 percent of the total forestod area, and the remainder 﨎 more than 150 

in gradiant And major tlmber stands 詔 re larg巴1yア distributed in tho mountainous regîons。

Conseqllently, t11e cable logging systems aro more frequently and successfully used 1'or 
hauling logs out of the forest than any other logging methods in our country. 

Rec邑 ntly， th巴 public demands ior t11e conservation of natural 巳nviromnent aηd the pre聞

servatiol1 of scenic beauty in the mountainous areas h孔v日 brought about a large t巴chnícal

evolution in logging methods as wel1註s in road construction methods. The cahle loggillg 

syst記ms were seriously affected by the dem旦llds of the ti.m忠弘 too， and have. be.en h�hly improvｭ

ed. It can be said that the com1l1on opinion 且sserting tha t “cable-hauling systems inse.parably 

connect with clear吃utting m己thods" has a1re旦dy hecome l1nwaャ ranted.

The purposes of t111s paper are �:o tak巴 a general view of t11巴 11istory o:f cable logging 

systems in ]apan, to dass凬y th巴111 according to th巴 structural resemblanc忠弘 and to find a clue 

to more eff巴ctiv巴 cable logging systems for reducing ullfavorable impacts u.pon the foresi: enｭ

vironm邑nt.

Th記 authors wish toεxpress their gratitude to Mr. Milloru UEDA, chief of Forest Machillery 

Section, Mr. Y oshiharu OKUDA , chief of Forest Operation 1 むn;t， aれd M1'. Tatsuo TSUllI, chief of 

For倍st Oper旦tion 11 Unít, wbo co-operat巴d 司vith th日 authors � 1'ef申rring to the literatu1'es on 

the cable logging syst邑ms in Japan台

2. 1王istory

A st開m skidder was introduc色d fo1' the fi1'st tim思 into Kiso Imperial Hous♀hold Forest 匤 

Nagano from th邑 United States 絜 1920. 1t wa~雪 the Lidgerwood steam. skidder equipped with 

五ve drums and of 17.5 ton8 in weight. First app日ar乱.nce of the huge machine nmst have given 

a gr巴at surprise to th記 tlmhermen of the Kiso forest , because at 1:h巴 tim巴 in Japan 10gs were 

t1'ansported a11 by man闘pow巴1'， by chutes , 01' by water. Under 1:11e sup記rvision of the Imperi品l

Household Bureau, the first interlockil1g skidder w.as set up after much troubl日 al1d op也mt吋

with much effort ln 邑arly summer of 1920‘ 

111 1921 , aft記r the American skidder was used 精l Fo1'mosan forests , the 五rst th1'e忠告t帥m

skidd記1'8 called "1'，ヨu11ashima skidder" w己re manufactured by an iτon works11op in Tokyo. The 

]apan己記剛抗1乱de thr印刷drum sk禔der8 wor巴 d記sign以1 by Masakichi TSUNASHl班A who was tho forest 

el1gineer of the natîon乱1 for色st. 1'11巴y were put into op己ration in Noshiro national for記st ln 

Akita , Umaji national forest in Kochi , and K180 forest , 1'espectively. As for lhe cable logging 

system, the Lidgerwood intedocking 日ystem was mainl)ア used in thoso days，在nd occasionally 

the highlead system was employed. 

Subsequ日nt1y ， a Clyde gas eng絜e equipp日正]. with 10¥1r drullls was imported aJ.so f1'om 

Amer兤a il1to Kiso forest together with the M昌cFalen記 slack-line systern 111 1928合 Two y邑乳rs

later, in 1930, modifying the Clyd巴 gasoline skidder , Morito Works 匤 Kaw昌guchi began tむ

pτoduce th巴 so・'called “Kisc 内type gasol匤e skidd記r"。

Since then, the use of the cable logg.Îτ19 methods wa日開tended gradually to largo唱cal巴

logging sites in th思 national for記st and the Imperial Household fo主邑st. 1'11記 steam skidders 
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were nぅplaced by the more ef日dent gasolín日 yarders , and the downhill North 1ヨ記nd syst巴m ancl 

t.he Tyler systern d思すeloped into the typic品1 skyUne systems. 

1u 1930's, yanlers w己re gradually r 巴mod巴led to 81m;ll-s�ed but h刕h-powered 011色S，乱nd

carriag日s， hlocks and miscell日neour; wire-rope equipment were considerably �proved. 

Dur匤g World War H, hovv'ever, the d巴V巴lopment 0.[ cabl記 logging techn�nes was ret乳rded

because o:f: the 8110rt乱ge o:f matex七118. After th日 war， as steady progress � the fo1'e日t mecha耐

nizatiou was mad，九段le ca ble ]ogging techníqu己s also took another step foγward，在nd fullscale 

production of cable loggin.g equipment was resume立 1n 1964ヲ Iwate-Fuji Industr�I Co, began to 

manuf品ctnre Ytyp巴 yanler日， whkh have become t11e 11108t popular yarder in th日 na\ional f01"記8t

A new sky1�no s)'stem 1M日時d the “.Kur日目moto systemηShOW11 i11 Fig , 13 was d忠告ign日d

and 劦rst ¥lse� in Kikuchi nat�nal fOI‘巴s1: in Kumamoto with great succeS8 1n 1951155)2911 噌 10. the 

sarnと year , th記 Wy弘吉記n skyllne crane , whkh had been successfully l1sed 111 Europea11 countries 

cent己主自d 匤 Switzer1and , was introduced to ]apan引船150) The llew sky1inEぅ crane w品s tested 

O日昌吉teop terrain 匤 ],\5"0 nat�nal J'or日st imrnediately , lmt 日乱tisf註ιt:ory 1'e8u1ts we1'e not obｭ

tain忠d、'J、he reason fo1' th﨎 ¥vas that 1t very diffic1l1t to transport the machin忠 to th♀ uppor encl 

of the yard匤g 1"0旦d ， becaus記 t1l記 for忠st 1'oads were usually located a1: the bo1:tom of th記 V品11ey，

After 1959, the light two吋lrum yarders which weigh 500~，~1 ，OOO kg became popula1', and 

they were us以1 where the skidding di5tance wa呂田horter than 200111 , iH 1:he same tíme, the 
slack-l匤e 5ystem "¥vas revived，日nd the n巴wc乱ble hauling methods such as the Dunham system 

and t11e basic .North B己nd 5yst記111 were often used in several part日 of í:h日 country.

The 5r3t mono仙cable syster.n was pu1: into operatíoロ for transportillg firewood in Masukawa 

nat�na1 fore3t , AOHlOri , in 1955122), From around 1965, t11e mOl1O鮎cable system was 1.1日ed for 

yarding logs in prívat記 forests省

In th日 eady 1960's, cable jogging system日 wer記 highly ìmprovecl, and t11c evolut卲!l in 

technlque was large1y dirccted to\月 ards 1:he increase in t11e yarding e侃ciency， The total 

number of yarders began to inc代ase remarkably from arouncl t11at tirne , A. littI住吉a1'lier ， iu 

the lak、 19[辺、， the tJ:ee-length yarding and fulHree ya1'cl�g w己re performed in 1:11e nat卲nal 

forとお l，~ すl'h日 longべlì出ÌiH1C日 skylines of ov巴r 1,000 m15S) lS8l 207) 210) , the curγed skvli口忠告.ìZ6 )41)75) 148) 22Ø)制民

間8)2'70) 291)2'kl 2)29心. the Y'sh乱ped skyUnes as shown il1 .Fig. 43, and the c繒cular yarding method 
shown in Fíg , 30 were enthusìasticallsア tr.ied. The wide lateml yardìn広 up to 200 ll1 on e呂ch

s禔e of th記 skyline was carr冾d out, too, 

Such 1'ema1'kabl己批V記Iopment iu th日 cable 10gｭ

g咊g method resu1t記d in en1arg�g t11e unit 品r己a of 

clear-cutting; how記ver，“巴nvìron汀lenl乱1 dìsruptìo!γ3 

has C0111記 to st札口d 1n the way of the tlmbe1' h立1' vε 刊明

l.ng operatioll. 乱nd plゐlìc denund乱Uons of clear-cutｭ

ting becélm告 stronger 巴V位ntual1y場

Iな the late 1960's, to cope with the serìous 呂itua­

tion, a11 J乱pan巴自己 logg日rs b己 gan to r自vlew the tradト

tional cabl巴 logging mothods from 比呂ilvicultural

and scenic standpolnt, and tried to modify them , As 

a r日日nlt of th日Jr p色rsistent efforts , they obtained 

several promising a11 配rnatives 81司itabl日 for the s日lec仲

れ3
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百Y3t色町13 is to restrict the passages of the oper乱ti.ng lines, 日specially of the h品ulback line, to 
prevent damage to the r巴sîdual stand when carrying out the selective logg�g. 

Now in Japan, there are 乱bout 120 cable logging syst巴ms， and 且mong them about :30 new 

systems are suited to selective cuttìng, partial cutting or thinning. 

3. Cable loggillg equipment 

Cable logging equ厓IIlent m且y be dividl三d lnto six ma匤 groups: (1) wire rope, (2) blocks, 
(3) carriages, (4) yard庶民 (5) special 邑qulpment， and (6) commun兤at綷l1 system. Skyline 

supports, stops and butt hooks are included � the spedal equipmellt. 

3-1 ì声Vlre rope 

Wir阜 rope is mult凬ar綷usly us巴d in 乱 cable logging systεm as in the following : 

(a) skylin記* (standing líne, main cable) 

(b) main line (haul�g line, inh乱ul line, hauHn line) 
( c) skidding line 

(ci) haulback lìneネ (receding line, outhaul line, return 1in色， trip line) 

( e) traction l匤e 

( f) endless cable 

(g) l凬ting li抗日本 (hoisting line, l凬t line) 

( h ) hOﾎst 1�ne 

( i) carriag巴-drum 1ine 

( j) snubbing l匤e 

( k) pull-out lìn白

( 1) hook line 

(m) tightening line 

(n) control line* 

( 0) heel line* 

( p) straw line 

( q) anchor cable (anchor rope*) 

( r) guy llne* (guy) 

Note: *すεchnìcal term applied widely in Japan. 

Skyline Skylines are usually anchored to standing trees or stumps at both ends. In rar巴

cas巴s ， sky l匤es are anchored 丘t one e11d, while the other end 﨎 tensioned by h己avy weights 

as in the ropeways. 

In the days when th日 cable loggi11g system w鵠 introduc吋 for tl四五rst time �to Japanese 

(a) L
P
 

(
 

(日)

Fig. 2 vVire rope used for skyline. 

(a) Round唱trand wire rope; (b) Pl旦ne contact lay wire rope; 
(c) Flattened唱trand wire rope. 
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forests , th巴 roul1d駒8trand 、'v.ire rop巴8 with a m乱iηfiber cor忠品 nd metalic cりZ巴8 ill strands , 6 X 37, 

ordil1ary lay, were u8ed for skyJines , After that time, the Touncl-strand wire ropes 6>く 24 or 

GX19 gradual1y took thc placc of 6χ37， Since the eaτly 1950's, howev巴r， the TOUrHシstrand

wire ropes , 6x7 , Lang's lay , hav巴 been commonly us色d in our c凶ntry， bccausc they 品re slightly 

more :flexíbl巴 and have a bctter wearﾍng surface than the ordinary lay ropes. Since around 

1960, the use of new kinds of wire rope with particular cross-s邑ctions 8uch as the plane conｭ

tact lay rope 品nd the Hat1臼ned strand rop巴 have been slowly increasing in use. 

1n t he case ()f th日 yound-strand wir巴 rope 6x7 used for skylines, the tensile strenght of 
wire is usually 165 or 180 kg/mm2, up to 215 kg/rrリ112 i:f 11日巴ded. The diameters of skyline is 

commonly 12ハ..28 mm. The rope constructio11 and dia汀i巴ter of anchor cable are the same as 

t110se of the skyline join己d to t11e anchor c旦bl巴.

。'perating lines Therc arc many k匤ds of op巴rat匤g lilles bec乱use of the v品riety of t11c 

cable logg匤g systems as above mentionecl‘ Among ther日サ the hOJst líne, I:h巴 C乱rriage-drum

lin巴， the pull“ out line , the hook lí日記念 th巴 tightenlng lin日， and the control lín日 may be the 

Japanese unique oper旦ting lines. Th巴 h018t line is a line, which is wound around the carriage 

drurn , 11S記d to lift up the tum of 10gs, The carriage回drum lin日 i日 a wire rop日 used to driv己 the

carrial虫色 drum. The pull~out l匤e 18 a líne, the end of which is attached 1:0 昌 block， used solely 

to pull out the 1'a11 block laterally to where the 10gs lie. The hook line 1s a lﾌlle 11S巴d exclu申

告ívely to pull out the slddding line "バth butt hook later品11y to 、)\Ther巴 the 10gs to be hau1ecl 

cart be hooked on. The tightenlng 1irte 1s a line 118巴d to tight巴n th巴 other oper乱ting lines. 

The cOl1tro! 1ine is 昌 wire rope used 1:0 contro1 the behavior of the haulb品ck line. 

For th巴se operating 1ínes , the rouncl-strand wire rope w咜h iiber ma;n co校)， 6 x 19 or 6 >: 

Fl(25) , ordlnary lay , with a tens匀e strength of wire 165 kg!mm2, is used. 1ts diameter 1S comｭ

monly 6~/ 14 111mo 

For the straw 1ine, 8~，~ 12-mm synthetic flber rope snch as nyloll rop巴 or vynilon rope is 

1n extensive use throughout the conntry. 

Rope joi必ts To COl1nect two .1ength8 of skylines, the 80叩called "long" splices are usedo 

"Short" splices are used when two operat匤g lines ay己 jointed to make them iuto one, or when 
a rope is to be made an end1巴ss ono. 1n attachillg riggil1g to wire ropes，“巴ye" splice or wireｭ

rope clips are used. Recentl)九 d礼mping tubes mad忠 of aluminum alloy afe often used fo1' lock~ 

lng the “ eye" , and that dev巴lops th巴巴街ciency and safety of the cable logg�g operations. 

32 Blocks 

B10cks ()f many types are requ�ed for a c昌bl巴 logging system. '[‘h巴y may be grouped in 

accordance with the way they 註T色 used ， as follows : 

(a) guide block* (snatch block) 

( b) fal1 b10ck 

(c) skyline block (tree �ck) 

( d ) twin blocl王

( e ) heel block* 

( f) mono~cable block 

Note: ネ Technícal term appli日i widely in Japan. 

The guide blocks may be designated 乱s main l匤e block , 11乱 ulback b1ock , lead block , ta匀 

block , corner block , or pul1柄oOut hlock, d日pending 011 their locatio!1. These blocks are all cal1ed 

“guíde block" in our country. On all1lo日t all the skyline logging sit巴s ， th巴 so剖called “side block~ 

ing" 﨎 commonly carried 011t, so the guide b]ocks for the haulhack Jine ar日 arranged on the 
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(a) 

Fig. 3 Skyline block. 

(a) Tree iack: 
(b) Sky!ine block with a grooved 

rmg‘ 

Fig. 4 Twin block. 

(a) Ordinary twin bloo註; (b) Three-s主eave block. 

(b) 

Fig. 5 1ィlono-c旦ble block 

(a) Mono-cahle hlock with an ordinary sheave; (b) Mono四cahle block with a spiked sheave岡
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boundary of th忠告etting to fa仁ilitate aロ external lateral yarding. 

1'he f品11 block is c乱lled “ loading block". USLl乱lly ， a countεrweight of 100- ,"300 kg is att品ched

1:0 the bottom of the fall b10ck , becallse the :a11 block can bo lowered 乱nywhore on tho ground 

by gravity. 

1'he skyl匤e block , which 﨎 call日d “saddle 010ckヘ h註s two sheaves or on0 large grooved 

ril1g at the botto!ll and a shackle 011 the (op，日tnd is used �()r skyline support at the head tree 

or t'1i1 tr巴e inste'1d of tn記 s1100 (Fig. 3). 1'ree shocs are not used 匤 our country. 

Th邑 twin b10ck conGﾍ.sts o{ 工wop乱r 1>-stce1 shells and two sheaves. On the 1:op of tho upper 

s11e11 且re two small 8h台aves ， whkh serve as tr乱ck s11出土V03 r�ing 0は立 stationary ca ble 乱S

8hown il1 F刕. 50. R日cently， the th1'eむ唱heave block of triangle shape has com日 to be mo1'日

f1'equently ns日d than the o1'dil1a1'Y twin block‘ 1n the case of the thrεゃsheave block, one of 
thr正色 sheaves 3記 rves as the track sheave (ドig. 4). 

'fhe h(託、1 block8 are the const] tuent e1em日llt8 of "heel tackleぺ '1、wo three明 。r four前日heave

hecl b10ck8 are llsed fo1' a heeI t 乱ckl色 to tightell the skylil1e 

“lVJ.ono-cable block" )8 乱 general term for the open-s冝e blocks llsed in t11e mOl1oべ:ab1e system 

80me of I:h日m hav日 elght to twelγ巴 spikes al'()und th記 ollter r� of the 8h巴ave to prevent the 

endle3s cable Erom nmn�g off (Fig. 5). 

3-町3 Carriar!記合
白、』日-

t匂The (仁:hr口))C記王(}f carri乱g色s u呂ual芯ly d詑p巴nd呂 011 ttl正む C~礼ibl巴 COl瓜l五gurat.iOl口1ヲ load al1d span , 

1、he caniages used in the Tyl己r system , the downhil1 No1'th Bend system and the Knmamoto 

systcm a1'e equipped with two or fou1' tl'aCK sheave~l in th日 uppe1' p品1't of thc caniage, and 

one 01' m()1'e sh色aves 01' blocl包括 fo1' operating line8 at the bottOHl of it. 

For the slack-lir凶器yst記lll， the Dunham 8ystem or the runn匤g skyHn巴日ystcm ， a l'ather 

sill1ple carr�ge 01' 11 pait: o.f blocks is prefe1'r日d. 1n the h01st ya1'ding system. a carríag巴日quíp­

ped with a ca1'ri'1ge drum holding a ﾌloist lìn記 13 阜mploy己孔上101St caγria.geτarc equipped wiJh 

ratherιompIkat記d. hりisting 01' locking devices , so they wdgh 11巴avy 011. an average. 111 the 

乱erial sl1ubbing system, various kinds d c乱rriages， fro!ll the simple on巴 to the heavy one, are 

l1sed , When thc skyli即 Ïs h II ng �l th巴 llltermedi耳切 3kyline supports , t11丘町)cn-side carr�ge 

i8 used. 

To prevent c01l�s�0l1 01' eηtwinem日nt arnong the opc1'ating 1ines 乱nd skyline with one anｭ

oth巴rヲ the “ síde-anned" c乱rriage has been dev日loped2Û)S3)101J~(lO)加が 231J 23Bl斜 0)27，;) This carriage h'1s 

two side-arm8, 0τcantìleveτS~ 51γε1:ch巴d O¥1t 011. both sides. Both eτ]ds of the continuous tract�n 

line are どlltached 10 the end ()f a sid記嶋日 τm， and t11巴 bight of the tractiol1 linc 﨎 passed through 

the block 札ttach制1 10 the end of 設 noth日r sidfヶarm， so tﾌlat the tractioll li11e and other línes 呂r巴

Sido~ ð.r h~'ed c"n(oヨむ

トlaulbw， k 臼

Fig. 6 8ideωarmed carr�ge <lnd 8tO¥). 
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自記parated from one another in the aîr, 

3-4 Yarde1's 

At prεsent， yarders of v乱ried typ邑s ar巴 used in our country, The mechanical f巴atures of 

t11e yarder may be characi:erized with the following sped五日t10ns; gaso1in巴 engine 01' diesel 

engîne, output of the engine, numb巴r of drums, lín杷 pul1 of each drum, c乱p丘city of each drum, 
line speeds, hr品kes， clutch巴s， total weight, and 80 on 

The gasolìn位。r diesel 記l1gines mounted on the yard思rs :ral1g記 from 5 hp to 125 hp, Geneτm 

ally, the engin日 of 40 11p and downward 18 insta.lled on the sm品目唱ìzed yard巴r，且nd th巴 engin巴

of 50 hp and upward i8 on th色 large嘱sized y且rder.

The yard記r has two or four drums, 旦nd， ln most c旦S官民 one of them 1s a 8poo1ぺype drum, 
or c乱pstan-winding driving pu11巴y which has no groove. The spooトtype drum is commonly 

called “ end1ess drum". Ordin且1'y drum can he s1mp1y converted to spoo1-typ忠 drum by fitting 

旦 paîr of semicirc1巴 split spoヲls. The spoo1明type drum is used ﾍor driving an endless or conｭ

t111uOU詰 rope such as the endless c品b1e or tr註ction line. Th巴 spool-typ邑 drum system 1s so 

popular1y adopted in our country that the expensive interlocking yarders a:re scarcely used屯

ぐれ王位 ordinary drum capacity 1s varied from 400 to 1,500 m for lO-mm wire ro伊， or frorn 

300 to 1,300 m for 12-mm 、vire rope according 1:0 1:he sﾌze of the yard色L

The torque of the 巴ngine is transmitted to the drum輪shafts through a sﾍngle p1ate fr�tion 

clutch, manual gear transmissíon, and drive shaft or d:riv巴 chain. Automatic centrifugal clutchω 

or torque converters are extensively applied to th巴 la:rg巴-siztモd yarders �stead of singl巴 plate

c1utches ‘ The torque of the drum shaft 1s tran呂1111t出1 to 1:h邑 drum through 乱くlru111 clutch 

of friction block type or friction shoe type. 

As regards th巴 braking equipment, shoかbrakes or band-hrakes which can be 乱ctivai:ed

either by foo1: or by hand are used for th思 sma11由sized yarders, aτld oiJ pγessure brake of inｭ

ternal-expancling typ巴 for the large駒sized yarders. 

The power plant, drums 邑nd other elements 乳T巴 usu乱11)' mouロt吋 on a strong frame shapecl 

lik巴 a sledg日 Some large-sized y乱rd記rs can be divided into two parts for convenience of 

transporta tion虚 Tractor mounted or truck mounted yarders are oftell Llsed, too. But the prof凶

itable employment of thes思 y乱rders 18 restricted b)' the forest conditions or yard匤g distance 

Recent1y, remot日-control Y80rders have been designed and used in the national forest$6)190). 

怠なt it 1sτ日port邑d th乱t th巴 remote-contro! yarders 80re not 旦lways helpﾍul to [ogging operation 

as yet, because of their 百t1ff mot�n. 

3-5 Special 明uipment

In cable logging systems, steel spars, skyl�e c1amps, intermediate supports, carr礼ge stops 
or butt hooks are employed , wherεn巴eded.

lf there 1s no tr忠e suitable for th己 head tree or ta.il. tree in required places , th日 steel spars 

or portahle spars are uscd. Thc skyline clamp consisting o:f t¥NO plates 14-~18 111m thick, whkh 

are COIln芭cted together with t邑n to twe1ve bo1ts、 is ess巴ntia1 1n conlleci:ing th巴 sky line to th e 

h忠告1 tackle or the anchor cahle (F刕. 7) , 1n curved skylines or multispan skylines, the inter“ 

出巴d1at巴 skylìne suports aτ邑巴mployed. Th色 swps are us巴d for several ho﨎t yard匤g systems 

or aerial sl1ubhing systems. And when the sel記ctive yarding i3 carri日d out宅 th巴 stop is often 

requ.ired as shown in Fig. 6 and 28, Butt hook 18 alway日 attached to the end of the skidding 

1ine or the hoist lin忠司

Besid巴5 ， in th巴 mono-cable syst巴111 ， hanging ropes and “ coutact" hook8 are tlsed t_o att乱ch

t11邑 tum to the endless cable (Fig. 8) “ The hang匤g ropes are made of strands of 10~，12-mm 
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Fig. 7 Skyl絜e damp. Fig. 8 Con1:ac1: hook. 

wire mpe, 6引1111 wi1'e ropes, 01" 6.~j8-nnn 日ynthetic 澈ber 1'Op明暗

3-6 C01τlTImnicatiol1 systems 

ん勾 125 -~~ 

CommunicatloDs and signals amoung the loggin広 C1'日w members, especial1y b日t\V世en y旦rdεr

oper乱to1' and chocker setters, a1'e made by te1同市ones， WGod i. nt巴1'phones， 01' :\瓜τde1' horn. 

The skyline tensﾏon Îndicato1"s, ¥vhich give the warning wh巴n the c吐 b1 e tensîoll 巴xceeds

<lll allowable va1uι;， were developed several yea:rs ago. 

4. Cable ]oggﾌl1g S)訓告知器

The:re a:r巴 many types of cable logging sy日terns ]n }apan, numbe1'匤g ovげ 120 systems. 

Thos忠仁leveloped in recent yea1's , however , are too v乱:ried and compl兤ated to be classil�d ac岬

cording to thc tradit�nal bas﨎. For the convcnience of kl日ロtì日cation and dlssemination of 

te仁hn iques, ten b乱日ic systems are chosen as .follow日 according to the configurat卲rl alld rigg匤g 

usecl ; th巴 Tyler system, th巴 North Bend system, the Kumamoto system , 1.he ho﨎t yarding 

s ystem , thEう 51乱ck-lille syst記m， the aerì旦1 snubb匤g system, the Dunham syste口1， the runn絜g 

skyUne system , the mono酬cabIe 日yst巴汀1 ， and thc high-1ead systel口、 In accon"lance ,vith th日 ne明

classi珪C品Uo工I crìterìa, almost a11 0:[' more than 120 cable logg匤g systems c品n bc classified 匤to 

ten groups systematically. 

D�st�gu�h匤g f日atures of each basi.c sysi:em, such 品 s component eleロ1e日ts ， cable al'rangeｭ

ment and adaptabilíty, am described as und巴r.

1-[ Tyler systern 

The Ty�r system con日ists ()f a st乱工lding

skyline, a lifting line, a haulb乱ck line, a ca1'ｭ

riage e司 uipped w羡h two blocks at the bottom, 

a fall hlock，且nd a two四1.0 four-clrum yardeI 。

In th18 syst巴m， 1.hc 1ift�g line nms froIll the 

drunヲ through a lead block on the h色ad Lre巴，

back th1'ough the bIoc1王 at the frout edge of 

the carriage, dow幻 through the fall bIock, then 
up through th巴 b10ck at the rea1' edge of thε 

carriag巴， back to the t乱il tree and is fas tened 

jo �t. The haulback line -Erom the dnul1 runs 
F竑. 9 Tyler syst品m ，
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through a series of blocks, through the tai1 bJock attached to 託 sturnp locat日d at wh日rεthe

logs 1ie, then up to th己 f且11 block and is secur邑d to the back edg巴 of th白 faU block This 

makes it possible to carry out the 1旦teral yarding, 

Th巴 T、yler system can be adapted to downhill slop巴s steep 記nough for th巴 carriage 乱nd

the turn to travel by gravity, generally mor巴 than ab的ut 150 grade, On rather gentl記 slopes~

orεvell on st日記p slopes wheηsteady movement of the carr僘ge 18 requlred, t11e Tyler sy8tem 

18 add咜ional1y equipped with a traction lin日 or a ma� line. 1'he traction l�e is usually a 

cont:inuous line both ends of which 丘re attached to the can七19ε ， and drivεn by the spool.司typε

drum of the yarder. vVhen the main line is added, the one end of the ma匤 lìn記 Ïs fastened 

to 1:he carrlage and the other end is connected with the haulback line at the yarder, and that 
mak記s two lines a conUnuolls main働haulback lin巴。1'he modified 1'yler system h乱víng a con雌

tinuous li.ne is c丘lled. th巴“endless" Tyler 8ystem, 舅d is used very often. (See F竑. 29ず~~41).

The Tyler system can be effecl:ively usod for yarding b1'旦nch巴d cattJngωstrips on 忠ach sid記

。f tho skyHne by controlliηg the behavior of the h品ulback line as shown jロ Fig. 23. 

4-2 North B臼nd system 

Ther巴 ar記 two modificat卲ns of the North B出d system, namely, the 1110di劦ed North Bend 
syst巴111 2nd th記 downhiJ.l North Bend 8y抗告m11). 1'11白 downhill North Bend 8y8te111 is the most 

poplllar, and the b旦sic North B巴nd and the 1110di五巴d North Bend system are rar記1y used in our 

The downh�1l North Bend syst己的 18 caH日d the “ Falling block'・ syア8tom. Th18 systom consists 

of 乱 standing skyline, a main lin臼， a haulback líne, a carriage h乱.ving a block at the frむnt

lowεr edg巴， a fal1 block. and a two-to four“drun丘 yard.忠r.

Them孔in .ii.n巴 i8 lod from tho main dru111 

through a load block on th巴 head tre巴， b乱ck

through tho block under the carriage, down 

through th邑 fall block, then up to the carriage, 

and is f旦日tened 1.0 the back end of the carrマi品 ge.

2、he haulback line passes f.rom the ha111back 

dru江1 Uu'ough a sεrles of blocks, through the 

tail. block attach巴d to a stump on hooking spot, 
then up to the faU block, and is fastencd to it. 

1n operation, the loadcd car.riage travels 
along th忠弘、yline by 阿倍!ing in the main lín巴

conntryヘ

Fig. 10 North Bend 8y8tem. 

Fig. 11 Modifi巴d North B巴nd systcm. 

川

Fig. 12 Downhill N皞th Bend systel丸
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whil，三 the ha III back lin邑 brake is reieased gr乱dllally‘.1'he 11ft on the turn of logs is prov�ed 

by the m乱in lio記 and haulb乱ck line bεiog pulled agaìnst 也ach ol:h日r. so th乱1. big brak匤g poweγ 

18 required for th位 haulback drum ‘ 

The downh匀l North B巴nd syste日1 �8 adaptable 1.0 a wide r乱ngc of conditions of topograpÌ1y, 
00 modera工e uph匀I 01: downhill slopes or on horizontaJ grounds. The aver品交日 la i:eral vaτding 

d�8tance of th﨎 system, ho\vever , so日rns to be shortcr t.han I:hat of the Tylcr sysí忠口1. Inc�

dentaUy, the downhill North Bend system also can be us邑d for yarding cutting strips by 

equippl.nεwith spec僘J. úggìn広 for instance, a pulJ四out line or a control line. (See Fi芯 42.v48)

4-3 Kuτn羽 rnoto system 

Tl-w Kumam心to system 1S sl.mUar to the downhi1l North Bend system. But th巴re are~ ()f 

course, som.e clEferences :i.n structur記加d p日rformance b日tween these two system8‘ 1n the 

Kumamoto system, lhe main lln日乱以1 the h旦ulback llne 札:re c011nected wlthωch oth記r 1:0 rnake 

o[J記 contlnuous líne, and it is drIven by a spo口トtype drmn, I11 order to ra﨎e or .lower t11e fall 

010ck, a tig11tening lin位乱nd a twin block are U8記仏 The contil1U0¥18 1inE、 p乱sse日 through one 

sheav日 of the twin bloclふ The t刕htening 1�ne 

f什1"01刀11丸1 t仏11白 dr印u泊 工nu郎1鳩s t出hroug計h i:hl忠" other た告泣ぬ;立おheaが、^'

of t.h官 twin b10仁kし. back 王 to the y乱τdE巴うr and .� 

ú品'lst仁巴~.n日d to 乱 呂tm沼 p. By w�dlng � t11巴

tîght日ning Hne, th巴 tw.in block is pu11記d to the 

yarder and the continuous 1ine is tîghtened, 

and 1:hi8 rnakes the fall block rﾎse to the c乱r州

nage. 

More specì五calìy ， the Kumamoto system 

consists of a stand�g sky1ine, a cont.inuol!S 

ma.in-h乱ulb乱ck line , a carrlage, a faJ1 bloclし a

tightening dC l!ice, <ll1d 乱 two州drum yan)eτ‘ 
子、iι13 KUlIwrnoto system. 

Thls syste訂1 18 charac1巴rìz巴d by its applicabil�y tり a wide range of topog;raph� cond��ns ancl 

yard匤g distallce8, and its operational simpl兤ity. Howι:\'cr ， the K umallloto system .s日erns to bc 

unsuitable ﾍor the selective cuttil1g , (See F竑. <1~k 51) 偽

4明<1 Ho罇t yard�g system 

Thc “ hoist yarding SySI:Clll" i8 a gelleral term for the 8kyline system8 in wh兤h I:he hoist 

carr1ag記s are 1Jsed. 

This 8y81 己m in geneml cOIl8isi:s of a stancling skyline, one or two oper旦tiug lines, a cal九

r�ge equipped with 呂 carriage drllll1 holding 

a hoist 1ine, and a two倫。r three-drum y乱rder.

[f 紅白eded， one or t再VO StOp8 乱re a180 employed. 

Th日 carriage is propellεcl along th日 skyline

by the tract�n line, theτnain lìn日 or the ha1.11-

back line. The carr僘ge drum 1s driven by the 

carriage drum line or other operat匤g lines. 

Hoﾎst carriages of various types hav日 been

developed in our country over the ye乱r5， bui 

llot 111a11y of thern are in succ号ssful us己 now曹

The hoist yarding system can b巴 used for 告忠1日c­

tive cutting and f01" clear-cl1tting. (See Fig" 52 

、
、

ト

F刕. 14 Hoist y乱rdìng system. 
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九.54).

4 5 Slack-Iine syst日m

The slack-line system i8 used only for th巴 8hort distallce yarding 匤 Japan. This syst丘町1

consists of a live skyline，旦 haulback line, a simpl己 carríage， a two-or thre巴-dru11l yarder , 

and a set of heel t乱ck1e. The skyline is pul1ed through a lead block on the head tree, threaded 

through the s匇ple carriage, then pulled out to th臼 tail tree, and threaded through a sky1ine 

block and anchor吋 to the stumps. The end of the h昌ulback line is fastened to the .T巴ar edge 

I;l� 

Fig. 15 Slack刷line system. 

of the carriag記 1、he skylille is raised or lowe1'ｭ

ed ill each turn by means of the heε1 tackle 

attach巴d to the end of the skyline. Sometìmes, 

a pulling machin邑 or “tirfor" is us吋 instead

of the hee1 tackle‘ The skyl�e i8 seldom wound 

direcUy on th巴 ya1'de1'-drum 匤 ou1' count1'y. 

In opel品tion ， the skyl絜e i8 l'且ised until 

tum of logs is lifted completely off th日 ground，

then the h白eト11ne蝋drum b1'ak巴 is set to hold 

th巴 skylin邑 up， and the c品rriage holding the 

tu1'立 of logs 1'uns by gravity after 1'eleasing 

the haulb丘ck副drum brake. 

If the terrain makes it neccessary, a main line is add�ional1y r竑ged in this sY8tem. (See 

Fig. 55 and 56). 

4.6 Aerial snubbing system 

The aerial snubbing system consists of a standing skyline, a 5kidding line or main line, 

呂 Cω呂ar汀ri泌ag記久， 00.巴 仔ぽr two 5tωop阿s， and a 0ぽon隠巴四L出1rum yarde町l' wi抗th heavy 1奴コ丸I

ma匤 1狛ìn時e is a叫ls叩O 正ca凶11ぬeα吋仁d th巴 snllbbing 1日in思伐， which m陀記悶7乱ms a 1五in邑 tl呂ed f丘01' controlling the trav巴lìng

of the carrlage operated by gravity. Dep邑ndlng on th思 mechanlsm of the carriag色 used， one 

or two stops are set up on the skyline. In th忠告impl日品t case, the1'邑 is no stop. 

否、ig. 16 Aerial snubbing system. 

tion i8 dOIl巴 by g1'av羡y. 

This system is ad且pted to yard�g in rather 

steep t日rrain. The yarde1' 﨎 commonly 匤stallｭ

ed at the upper end of the y旦rdin詰 road

When the ca1'riage is hauled 1:0 t11e upp色r stop 

by the skidding 1ine, locks are engaged and a 

butt hook attached to the end of the skidding 

line is lowered略 After hooking, the butt hook 
and turn of logs are ra﨎ed to the carriage, 
then locks 品re released. Downhill t1'乱n8p口rta幽

Th記 butt hook ca.l1 be pulled out late1'旦lly te11s of meters by man power. This allows 

select咩e logging‘ iロ a wide strip on 巴叫h side of the skylin札 (See Fig. 57). 

Th日 '\Vyssen system may b記 included 111 th18 system. 

4-7 Dunham system 

The Dunham system consi8ts of a maln line, a haulback line，旦 carriage，器 fall block , and 

a two.drum ya1'der. The main lín巴 runs f1'om the c乱1'riage fo1'ward through 且 lead block on 

th色 h己ad tr申告， back through the upper carriage s11必lV巴， back through a t乱i1 bl.ock on the tail 

tr色e， fo1'w旦rd through 011e of the two lower sheaves, down through a fa11 block, up through 
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Fig. 1'1 DUllham system., Fig. 18 Jaρallese Dunham systern , 

the other lower sh日ave， fonvard through another lead b10ck on the he日d tree, and down to 
the ma匤 drum on the y旦rder， '.1、h日 maIn liI凶器色rv記s as the skyline 出明記11 as th邑 lifting line. 

1、he haulback l匤e runs fr01ηthe faH block back through a haulback b10ck on the taiI tree, 
forward through 品 serì白S of guid巴 blocks， then through the lead block Oll the head 1r日久乱nd

dOWl1 to I:h日 h乱ulb乱ck drum事

In our country, however, the Dunham system is a genera1 t日rm for all those cab1e systems 

in which the main 弘前 serv忠告 as the skylin日ι In r日乱ny modí五ed Dunham systems , the f乱11

b10ck is not equipp忠d， and the butt hかok 乱nd chok自主s are attached to the botto111 of th忠 cardag告。

Thìs 詔ystem 﨎 not 80 popular, but sometimes used for the short distance yarding Up to 
200111. (See Flg. 58 and 59). 

4-8 Rllnning skyline system 

The runuing sky line system consists of a mai口 line， a haulback line, a skidding line or 

llfting line, a simple cardage, and a two-to four-drum yarder. 

The running skyline system a180 b a general term for those cable systerns in whlch the 

haulback l匤e serves as the skylin記. 1、here are ma11y !l1odi�ations ()f this system. 

1n rigging up the most popular nmning skyline system in Japan, th巴 haulback limぅ pass記号

th主ough a 1日ad block on t.he head t1'ee, back through the uppe1' sheaves of the caτrìag日夕 back

through t11記 haulback block on the taiI tree, {o[ward to the carriag日. and 1s attached 1:0 the 

r日ar 日dg色 of the carr勾 iage. The ma� 1ine p担sses thr肉ough 乱 lead block on the h日乱d 1:1'ee , back 

to the c乱rriag日， and 1s fasl:ened to th巴 front εdge of the carriage二 ln 11108t ca日記s ， th日 ma絜 

line and t11日 haulback lin巴 ar日 conn日ct.ed with each ot.her at the yarder t:o m日ke them 乱 con崎

tinuous .llne. The skidding line rllIlS fro立1 t:he 

skidding drum throngh 乱 ìe乱d block hung just 

below the TIl乱in lin日 b10ck on th日 h記乱d tree, back 

through a block atlached to the bottom of the 

carrìage, and is hung down. A butt hook 18 

attach吋 to th日 end of the skidding l匤e. 

In a11y C礼se， the Ja戸anese running skyline 

syst祝日 is sl竑htly different frol1l the Amerkan 

running skyllne system wh.�ch is addit卲nally 

equipped wit.h a slack-pulling l絜e. 

The running skylin記 syst巴m is frequently 

used for the selective cutting or thínnîng‘ (3在日

r 、

\ノ

Fig , 19 Ja�anese running skylín日 system.
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Fig. 60~~63). 

4---9 Mono-cable sys1:em 

1.'110 1110110-問b10 system consists of a日開dloss cable, 20-~80 mono-cablo blocks, a set of 

tighton匤g equipmont，乱nd 乱 ono固め three-drUill yarder. The 叩dless c呂bìe is sなspended on 

many mono-cablo blocks attached 1:0 stand匤g treos at int記fV品1s of 10ハゾ50m a10ng th忠 yarding

path. Turn of logs c乱n be attachod 1:0 t110 endless cablo with llanging ropos ancl contact hooks. 

The endless ca ble �8 drìγen by th邑 spool-typo dru.m of tho yarder，乱nd tllo loads ar日 tr旦nsport号d

continuously or intormittently from tllo cold decks 1:0 tho landing. 

cabh 

Mono~cabl0 

Fig. 20 Mono幽cab1日 syst己的困

4 10 High-lead system 

The ]旦pan巴se mono-ca bl巴 system diffεrs 

fr伹 the European ones in 1:h立t tho op巴n-sido

blocks ar邑 hung on the standing trees 五.vith

flexiblo wir記 ropes ínste乱d of rigid oquipm巴nt，

and the hanging rop日s are us邑d for attaching 

choked log告 to the endless ca ble. 

Recently, the lat己τal yarding h品s been suc凶

cessfully carried ont wlth the mono-cable system, 

At pr巴sent， this syst巴m is thought to b邑 the

most su咜able cable syst日mfor selective cuttlng聞

(8巴e Fig 、 64へ 66).

ぐ訂正! high-!開d system 1S not used :lor large削scale loggìng, but for short d�tance skíddîng, 
ospec僘Ily for ass日111bling 10gs 0ど making c01d decks. 

This system consists of a maln Ene , a h乱ulback Une, a simple butt r .iggìng , and a two-drum 

Y乱rd色r. The ma匤 line and h註ulback lin母 a1'鳥

at times, connected with 巴乱ch other, and t11日
ιontinuou8 main-haulback line is dr咩en bv 品

spoo]寸:ype drum of the ya1'der. 

R臼C忠良tly， a modí五ed high嗣lead system adω 

ditional1y equipp阜d with a skiddlng Un邑 was

devむloped，旦nd it has been employed 1n the 

t11inning operation. Il1 this illod凬ied hほか!ead
F刕. 21 Hígh-l記ad system. 

system , th告別ain Hne and haulback lin己 are

connεcted with each oth日r at t11e ya1'd日1'. (See Fig唱 67r~68).

す11記 cable logging systems descri.bed above cal1 be summar坥ed as ﾌn Table L 

B邸ìdes， th邑1'e are th日 double skyline system and H神shaped syst巴m for 記ach skyl匤e logg絜g 

system. T11母 double skylínelö7HS9l悶2)294) is the skyl�e logging system in wh祥h two sma!l-sized 

sky1ines are set up paralle!ing 色ach other O.5~~1 111 apart in th邑 81王y and a four~w.heeled carri託ge

r冝es 011 thom as shown in F竑. 50. The advantagεof th日 double-skylin己 system is t110 ease 

of setting-up operatìon噌 Th邑 H明呂haped skyHn日 systemlOOJ1W 18 simil且r Lo t11e Lawson skyline 

yarding and 10品ding system :Eormerly 告白lployed on the West coast of the United 8tatεS~J4 2) 含 but 

the Japanese one8 are rather simple. Two tail linεs ， wh兤h ar邑 set up in paraJlel keeping 

adequ品te distance of 100~~200 m betw己記n them, and a skyline, which is suspended b巴tween

those 士、i\lO t乱il H丸es， h乳γ巴 the shape of t11e letter “区"

Further, there are new combinatiol1s of two cabl日 hauEng syst邑ms 註s shown i11 Fig. 31 01' 
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す乱1:>1e L C\assi :fic2, tion of cable logging systcms 

Cable 10芯 ging; S)istexn 

Equipmcnt 

Skyline 

。pcr乱

Ene 

Carτifミge

Hanlback l�l1e 0 

Lifting 1i口el(〕

Skid(五日g l�c 

Ho罇t lin日

Fall block 

T�htening device 

ー: The line serves as skvlh払

f、

Cj 

¥..) 

ぐ〉

掠訴: Both línE沼 are c甁nected vdth each othcr a t the drum. 

80111e cross betw記en the two systems‘ 

。!

() 

.........+--ーャ

J、~、 、、, 

131-

。

、/

Incîdentally , th記 grapple yarding syst日ms popular in for日ign cmmtrics havc not yet bcen 

思mployeð in Japan. 

:J. CllbIe ìog符ÌlI.g< op"ヨ:rati主流E

"V11日11 括的tting 11p a skyEne over a logg匤g a1司ea ， the head tr問自nd tail tree are select吋

in advanc記 of the f忠l1in芯 of th邑 tr吉正'~s to be logg巴d. lJ no suIb:dJle tre号 is st江ndÎng in the r巴m

quired place, th邑 ste巴1 spars <1T日 used. B巴í:orιthc hcad 1:r仕出品nd taU trec are rigged, 
a11 trees on t.he p1 りJ日cted skyEnc road between them are fellεd， 'fhen the head tree and tail 

tre巴 ar日五rst límbed 乳nd rígg日d with a skyllne block, ](、ad block¥ and fトly 1ines , Custornarìly, 

a "gllﾎde 1.recη whkh may he useful for 日ぞうtting yarder prop日rly i日 sclectcd near the head lree 

品t a1百1081: the sam日 leve1 as where th~、 yarder 15 placεd， and riggcd l1p in l11e S3JT! 記 W札y as 

the hむ湯dlτee exc記ptth色 skyliロe block , ヨ、h巴 yardcr 罇 3d :facing the gu冝e 1:1'ee a1: an 託d記quat記

dist品nce :from it on a cr¥hwork (lf 10gB f<、Jrming a level platform , Th巴 rear end 心f the vardcr 

sled 1S anchored to stumps. 

Thc opemting Hnes such as main 1inc 札口d .haulback 1ine are stn:tched OV記r the 

road wi1:h h記lp of 日Yllthctic rop日 O!' .1i.ght wire rope. If 1:he terr丘in or obstacles rnake it 虫色ces­

続lry， TOP日]乱llt:l chers or nwdd planes ar記 occa:síol1乱lly used for strctching tb忠告ynthetìιrOjJ記

ov記r the y乱rdíng road. Then , the skylinc is extendecl hom the hcad trεc to the tail tree by 

t:he opcr乱ting line str忠tch日d befor記.

A cable l()gg1ng systC111 is comm()uly operated by a CT日w ()f three to i�e 111eη1 (lη日 o]Jcrator，

one 01' two chocker s邑tters ， 乱nd one or two unhookers. In the case of tγ己記 1日ngth yardîng , 

one or two chain saw mcn 品re add色d ﾍor bucking th記 yard♀d trecs a t the landing前 SetHngべ.1p
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and dismantling the cable system are, of course句日1ana伊d by th日 saUle crεwmemb日ts.

The operating 邑f1iciency of th巴 cable logg匤g system dεpends to a gr日at ext記nt upon th日

cutt絜g systems, the timber v叫ume per hectare and single tr時 volume. Table 2 approxil1lately 

shows the average dai1y outputs and t11e av巴rage turll volllmes by cutt匤g systems and cable 

logging systems合

Table 2. A.verage da精y output and turn volul1le (m3) 

Cl邑ar-cutting Selective cutt�g Thinnil1g 

Daily 0立tput ,')2.3 (6.6) 21 咽 9 (5.0) * Skylín日 system
Turn volume 1. 14 (0.62) 0.90 (0.:35) ネ

Daily output 19略 7 (4.0) 19.1 (2.8) 
Non-skyline system 

Turn volume 

Daily outPl1t * 20.2 (2.6) 8.9 (2. 6 ) 
l切りno-cable systel1l 

Tl1rn vol11m巴 。‘ 44 (0. 11) 。届 13 (0.04) * 
(.1) Figure between hrackets indicates standard deviat卲n. 
(2) Skyl匤e system includes Tyler systern, North Bend system, Hoist yarding aystem, and Kumamoto 

systeロ1.

(3) Non唱kyline system represents only running skyl匤e system in th18 table. 

To assure th記 sa:fety and health ()f forest workers, all-round 乱nd pl旦nned couuterm開sures

for the preγention of labo1' accidents are provid巴d by laws and rules. As pr肉ovìded by the 

"L立bor S乳fety and Sanitation Lawヘ th巴 enterprís巴r， who intends to carry Ol1t a cabl阜 logging

with above 10 hp yarder, at a total skyl�e length a bovo 350 m 01' wi上ham品ximum load of 

功。ve 200 kg, shall appoint an operation head frol1l among the persons having obtained t11色

lic阜ns巴， and m且k記 him dir邑ct th巴 workers 色ngaged in the logging operation. An operation 

head licens告 of forest cable installation is granted to the person who has passed the license 

examInati.oηor who is in possession of the quali長cation as prescr�ed by the Ministry of Labor 

Ord匤ance. 

When 品 C呂 ble logging system of such scales 旦s mentioned above 18 desiged in a logging 

si.te, the di且met邑r of each line, including that of skyline, should be decided on the basl.s of 

topog1'aphical data 註nd tree size. According to the “ Labor Saf己ty and San咜ation Rule", the 
S旦fety factor of each lin忠i.s expr官ssly provided as in the following : 

2色 7 for sky llne 

4. 0 fo1' all operating line，巴xcept l凬ting line and ho�t line 

6眉 o for lifting line and hoi日t !ine 

4. 0 fo1' guy line and tie rope 

The allowable st1'ess of each line c且n be evaluated by dividing the tensíle 百tress of a given 

wire rope by the safety factor applicabl日 tö th日 line‘

6. New tdaIs for 昌eleetivc 10広広i到底

Many unique cabl忠 logging syst巴ms suitable for the selectiv巴 cutting in mOllntainous regions 

have been developed ﾌn ]apan. '1'hese llew methods may b記 classi五ed into two large groups; 

nam記ly， thεimpyoved traditional systems, and t11e newly develop記d systems. ln the cas臼 of

the t.raditional Tyler system 乱nd downhi1l North B巴n<1 system , the haulback line cov記rs a wide 

area dur匤g th日 operation as shown in Fig. 22, so that the movements of the haulback 1ine 
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Fig. 26 Open-slde block. 

Branched cutting strip yard絜g. 

F刕. 27 J-shaped rod. 

h乱ve to be restricted by some measures 

to prevent damag巴 to the r記sidual

stand. Several n記wm巴thods have b記en

dev記loped for controlling th思 beh品vior

of the haulback 1ine; that 1S, the one 
in which th巴 movement of the haulback 

lin巴 1s r母strained by the tension of the 

other lin日 8uch 昌吉 th母 lifting line (Fig. 

23) , the one by an additional control 
l匤e (Fig唱 24) ， th巴 one by spedal 邑quip­

ment (Fig. 25) , the on母 bya立 addition­

al pull-out 1in巴， and 80 on. Th邑S芭 con­

trivances have made it possible to yard 

the branched cutt絜g-8tripS crossing a 

skyl精le corridor as shown in Fig. 28. 

M開nwhile， the other sy抗日ms 8uch 

as the hoist yarding system, the 昌erial

snubb匤g system, the running skylil1e 

system, and the simpli五ed North Bend 

system are, for the most part, technﾏcally applicable to the selective cutting or thinning. 

These allow select茁e logging in a str厓 tens of meters wid日 Ollεach side of the skyline. 

Abov忠 all ， the mono-cable system is the develop絜g but promis絜g one for select�e cutting 

in mountainous regions。
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7. むsable e:x:ample昌

Thirty寸1in阜 usable e:x:amples of the c乱ble logging systems, 絜cluding the ones available for 

凶器 selectiv記 cutting or thinn�g operation us well as the d邑velopÌng ones, are presented as 
follows: 

Fig. 29 This is an ordinary cable arrangement: ()f the Tykr systern wh兤h b very often 

preferred for its slmplicity of 問tting up and the eas� ()f operation. ln thB past this system 

was one of the most popular skyl�e rnelhods for largc area cleaトcult i ng31H.9:'H 7i lM,) lS;})卸公2M)品約。

This system is ernployed 011 com.parativcly steep downhill slope enough to a11O¥v the loaded 

carfl冶ge to travel down on the 81ザ line by gravíty‘ To reduce the ¥vear 011 the liftin耳 line)

回me se1f-locking carriagcs have been used in this syst.en1 

On gentle downhUl or llphill slópe, a main line or a tradion liれe i5 a rlded to this system , 

and a threeべ:1rum yarder � llsed山，

The !!lodined Tyler systern having a pull-ont line was applied in Yanase national forest , 
Kochi, in 1964U2). A g山de hlock thHlUgh wh祥h the Jwulback line is passed 1S att紅、hcd to the 

end of the pull明out line. Tl1e t札口 block is attached to the tail t1 己e. The chief r仏出ou for the 

appl�ation of the pulh:mt line ﾌs to make it. possible to ca口 y out lateral y町ding freely wìth回

out changing the tail 110c1<. 
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局r

Fig. 30 In order to cany out the Jong distance lateral yardìng, the “circular yard卲J;(' was 
tried for the 五rst t�e in Kiso-Fukushima nat卲nal foγest~ Nagano, in 1963同〉部".

This rnethod is onc 01 the modif!cations 01 the Tyler system 
The end of the lifting 1ine is attached to a st.ump on the opposit.e h il1side, and runs from i.t. 

through a bl08k attached to the rear edge of the carriage, down tl1rough the fall b100k, up 
through a 1110ck at the front cdgc of tbe carriage, back tbrough a guide block attachecl 10 a 
stump near where the encl of the lifting line is 8ecured, then through some guide block8 to 
the lifting l�e drum. The haulback bJock 﨎 attachecl to a stu臨p at a proper distance from. 
the skyline on the logging side. In operatíon, logs are hauled 10 t11e skyl�e laterally so as 
to build cold decks under t11e sky1ine, and then the logs are swung from there 10 tbe landing 
by the 剖me skyline'"蜘2ð(í)蜘，

On gentle s10pes a continuons traction line is added to this system to control the excurs�n 
of the carriage1;l). 

The longest lateral yarcling clistance record of 210 m was made for a 530.m span in Ki80-
Fukushima national fore5t"". 
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Fig. 31 Th罇 is a successful combination of the Tyler syslem and the downhiJl North Bend 
system 

The back cnd {)f the l凬ting line � sccurcd to the bight of an cndless w叝e rひpe set up 
between two gu冝e blocks which are aUached 10 the trecs ぉtandíng 孔]ong the skyl�e at tho 
outer end of the ya rding road 

1n operatﾌ()n) wh�c the carriage � pa~;sing by 1.110 endlcss rope, the end of the lifti-ng 1�ne 
� rnoved with thc endless. Topej 80 that thc syslem ¥vorks as Lhe downhill North Bend. On 
the oth町 .hand ，、vhen the 日rri (1 ge ]eavωthe endless舟rope sec t.íon, it works as the Tylcr 8y8-
tem. beca use t:he end of the l凬ting 1�ne is mad巳 \0 stop at the pos咜ion of the lower endless 
rope block , This combinatio匀 systcm could be appl陪d to the convex yard匤g road where the 
810po of the road is pretty sli:ep but th ，、 fellîn日 site ne況r the tail trce 1s rather fiaし To avo� 
an additional 、~kyline 0.11 8U仁 h a distinctive terTain, this rnethod was developed in Nobeoka 
national forest, lVlíyazaki , in 1966"わ加l)

rop8 

1ヲig. 32 This system b effectiマe for yard絜g the branched cutting唱trips crossing ihe sky llne. 
The lilting linc runs fr�n the carriage back through the liftinfヶline hlock attached to a 

stop rlding on thc skylinc anc1 﨎 hung dc)\vn , A gu�e block 18 attached to the end of the 
HHing line. The stop can be l110vcd to any point desircd on the skyline by luan power and 
anchored backward (0 a StU111p. The ha¥11back line runs fr"om the fal� block back through the 
guide bl�k attached 10 the end of the lifting line , down through t11e tail b!ock, then fOTward 
through severa] blocks to the haulback clrum of the yardor. 

再N"hen the empty carr�ge nrrives at the stop, the fall block and the guide block are led 
to whcrc the logs lie by ree1ing in the haulback line and releasin日 the ]ifting line brake. 
可再Then the chokers are 8C\, the Efting line is wound � and the haulback line is unwou!ld at 
1/3 the lift�g line's speed, then t.h巴 fall bJock and the tum of the logs are hauled to the skyline 
corr�or laterally 

Thc bebavior of the haulback line and fall block i8 eontrol1ed by t11e lifting li.ne tension, 
印 that lateral yarding in branched strips can be cεrríed out w�h very little damage to the 
residual stand'1>33l44l1i!8). The dai1y out司put of this new syslem decr開ses b)' 10~~20% compared 
witb thc traditional Tylcr system. 

-137 
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F�. 33 T11i8 system is also su�ed to yard�g the bmnch目j strips‘ 

1'0 prevellt side-sl�pillg of the haulback lille cause<ﾌ by lateral yarding ancl to minim�e 
t11e damage to the residual stand, a control line is added to the 1'yler system as shown � the 
illustration. 

1'he control l匤e nms from the conlrol !ine drum out through a 開riBs 01ωrner blocks, 
and through a. block atl託ched to a stump on t11e opposite hillside'" or to a stop on the sky働
line却は時'. A gu�e block is fasten 10 111e end of t11e control line, and the haulback l絜e is 
passed through it. 1'h;s system can be 01'尽 rated with the three-drum yarder. 

For lateral yarding, a great cleal of skill is re司uired in opera tion, beca use the carr�ge 
mov田 unst阻di1y along the skyline according 10 the teI1sions of three lines; the liiting line, 
the haulback Hne, and t11e contTol !ine. As a result, the residual trees along t11e yarding strips 
are apt to su旺er damage to some extent. 

1'his system was used for the 五rst t匇e in Ueda national forest , Nagano, 匤 1969'.). 
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Fig.、 34 This systmn 﨎 used for yarding the branched strìps, too. 
A puH-�ut l�e al1d two blocks which are tí以j w�h each other arc added tn Iho ord匤ary 

Tyler system. The puU吻out linc leading from a drmH of the comlnon three~drum 問rder funs: 
through some hJocks, through a goidc block 叶tached 10 a slump at the far end of a branched 
strip, through onc of the ticd blocks, then 10 another stump near the gu�e block ment�ned 
above, and ;8 sccured to the stump. The haulback l�e run" from lﾌ1e fal! biock through 忍n噸

other block of the l冾d b!ocks, then throUi(h thc la匀 biock altached to a stump at the intersecｭ
tion of the skylineγoad and the branchcd slrip, a nd back through the haulback hlock on the 
tai1 tree, and forwanl through some blocks to 1.he haulback drurn 

Vvhen t110 empty caTγíage arrives at the branched strip, the pulJ由。ut line is reeied in, and 
the lifting Jine and the haulback line are released "t the "ame time to bring over the fall 
block to where the logs are to 10e hooked on. When the chokers are 3et, the l凬ting line and 
the hau!back l匤e are .wound up, and tbe brake of the pulhmL line drum 﨎 gradually taken 
o茸， the fall block and the tum of logs are hauled right to the carriage. 

This system was operated where t110 average laleral yarding distance was 75 m , 匤 Mori 
national forest , Uokkaido, in 1969S<i6>. 

Fig.3ら ThÎs ;.;ystem � one of the Tuod�f1catio1l8 of the j'end.le間 Tyler systemぺ lt consists 
of a skyline，礼 Hftlng 1íne予 a じont1D.uou尽 main-haulback- line , a caγ口礼ge ， and a twoィlnl111 yarder. 
The continuous ln<lì l1 ~h出llback 1ine raeans a continuous wire rope made up of a main 1ine and 
8. h叩lback linc. Jt is driven by the spooHype (lrum of thc yarder, and ils length must 1oe. 
adjtlstcd by a tightenin民 device 恥 cording to the c1istancc bctween the Jand匤g area �.nd the 
hook1ng afe社!\，; ,;howo in the il1ustrati�. the main 1�ne 﨎 attachcd ¥0 thc front edgc of lhe 
carγiag巴 and the haulba仁 k line to the fall block51J9&H8S)加わ，

Besid山町 then-; are 示。iDC modifícぇt10ns of this ~)Y8tem; for im'5tance , the ()nc in which both 
main line and haulback line are attached to the fall blockHOlH1"'4124'"''九 the onc 絜 which they 
are attached to the carr礼ge together, and so forth. 

The mo品目ed Tyler ,qstC Jl1 additionally having a tractioD line is aJs() caUed the endlcss Ty!er 
system. In th� case, both ends of the traction line are attached to t11e carríage, and a threeｭ
drtlm yarder � requ i.red""山113 Jl61)231)腕)2臥)
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Fig. 36 The main differcnce between thc ordinary endless Ty!er system and this syste期 is

that a free block is used hetween the front carriage block and the fall block in this system. 
The end of the main l;no is attached 10 the free block through which the Iifting line is passed. 
The end of the hanlback line is sccured 10 the fall block as usual. The担 line arrange臨ents

make it possible 10 control the tension of the continuous main.haulback line auto田aticalIy， and 
extel1d a hooking arca without ch剖19ing the locatiol1 of the ta匀 block"". 

There are, of course, several modiJ�cations of this mcthod; thε011e in which two ﾍree 
blocks are l1sed , and t11e main l匤e and the haull閣は line 副 c attached to the 叝ee bl∞註S， re .. 
spectively , and the fall block rides 011 the b刕ht of the liftiロg Hne between the two ﾍree 
blocks'目); and the one in which the main �ne is attached to a special block shown in Fig. 37 
and the haulback line is secured to the fall block as usual, al80 the one in which bûth 出a!n

�ne and haulback l匤e are at.tached to the spccial block" l1111'lO), and 80 on, 
The iirst tr泊1 of the5C methods was ロlade in Chichibu nationaI forest, Saitama, in 1961''''九

Fig. 37 Special fr邑邑 block.



わが腐の架空線築材技術〈研究資料) (/J\沼・柴田〕 必
持
論

T�l 1,8& _( t ) 

HauitJ麝Ck iJn� ( r ) 

.Fig. 38 For the p l.l rp泊Se of redudng the damage to the young g_nnvth in natural forests � 
logging operation, the fI.'shaped Tyler systcm 、，V ，lS iiγst employed in Karniashihetsu nattonul 
forest , Hokkaído, 絜 1970"8) 

lt 鑰nslsted of two skyHnes, 314 nl and 32-1 m lorig, respectively, pJ.:raJ�eling each other '75 111 
apart~ two llfting Hnes, hvo trac.tion lincs/ a fall hlock cC[u�pecl with two l�ting-line sheaves , 
and a t.hree~drum yarcler. The skyline ¥vas 24 mm 匤 di引neter and thc opcrating lines "¥vcrc 
,,11 12 mm  in diameter. 

Setting up the systern was d�e by a crcv,.-:- of four rnen in 15,5 days. Thc daiIy averagc 
output was 27.6 m8 by a crew of four nlcn in the test of Y1illC days< Datnagεto the young 
grov{th by this systern was cOJ1siderably Ie:::市 than that by the ord絜ary skyline systemŝ 

lndd目ltal1y ， this ll-shaped TyJer systcm was onc巴 lrierl for sta輒ing timbers at the ìand目
ing in Numata na.tional forest, Gunm丸山 1963
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Fig , 39 'fhis ﾏs a mod劜ed Tyl_cr sy坑em more 引1itab1e than the .one shown in F竑. 32 for 
yard�g b問nched strips, because <.1n additional traction line can regulate thεmovement of the 
carriage when lateral y�.rdlllg i8 conduded司おy means of brak�g the traction line, the caト
r僘ge 1s stead�y st.opped at any point desired on the skyJî ne, and, consequent1y, lateral yardi忽g
can be done successfully37池山 74)9幻!.lM97J I(1)13Sl出{J )246l909 ，.

Th﨎 system is one of the mo坑 popular skyline systems for yaγding br疣ched strips, and 
it has been very oft.en empl�ed all 0可 er the country 

By th� system, log宍山"C yaγded fγom about 100 m on each side of the skyline ;n the branched 
5t口p、 wìth little dama記e to the 、 esîdual stand. This system holds the laterai yard�g d�tance 
record of 220 rn ii1 Esushi national forest in Hokkaído3帥〕

Compared to the , ordinary endless Tyler systern , however, this systen1 shows lO，-...~20形 de­

crease in daily avef乳ge output 

lin8 
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Fig. 40 A special fall block and a guide bJock hav絜g the 10cking devices arcγarely" used in 
the 1'yler system to carry ()ut tbe branched str厓 yaγdlng. A pulJ町'out linc ls attached 10 
the !ockin苦 guide block, and the lift匤g line is passcd through � 

When the empty carriage arr咩es at the slop, the fall block runs into the guide blod~ ， "",1 
theyaγe coup1ed w咜h each other by the work�g of thc Jocking dcvi仁 cs. By reel匤g 1n the 
pull唱ut line and taking off the lifting line brake, the fall block joí日，d wﾎth the gu禔e bJock 
are led 10 the log8 

可Nhen the chokers are set; the lifting line b reeled in and thc pullゅout Hne is releascc1 
When the lift-up 﨎 made, the faU block hits the bottom of the carr僘gc and the Jocking devlces 
are uniockεd automatically. Then thc loaded carría耳e 﨎 made to travel to the lantl匤g by the 
traction line wh匀e the guide block is left at the inlerscctﾎon ()f branched strip and skyline 

road. 
1'h18 system w出 operat.ed for tbe first t1me 1n Otak� national fores t', Na宮ano， � n 1969iïß )‘ 

Fig. 41 T'his 18 the.original skyline system fυγ br札口chcd sl rip Y<lrd匤g. whicb is capable of 
sk1dding Jogs from thc stump to the skyl匤e and lransporting th ，、 Jogs to thc landing 111 one 
operat.ion. 

}¥ spedal ~t{)P hav�g t¥VO bJocks 0で an extra carnagc 18 沿ddítionallv us剖1 匤 this systenl. 
Th﨎 system �c; riggcd by thre江ding the lift匤g line through いvo b!~)C ks nf the st.op and through 
the upper block of th8 ticd blocks in the s<.mlC \V訂 as und(>r t hc ord�ary carr�gt¥ and a]so 
hy thγ巳~ding the haulback line fro111 the faJJ bJock thro¥lgh the lower bJock 0.1 tbe t福d blocks. 
In c甁sequence of these arrangemcnts, the bdwvi� of thc hauJback lì れと仁田1 be controiled bv 
the ,;ifting 1in.e tensiori autOlnatically. 

ももγh\';'.11 lateral :varding 1S carried (;U 1.:, th(: haulba.ck 1inじ is ¥vound up 剖ld tbe liftîn耳 J匤e 
13 released a t t he same tìnH\ 町， that tbe fall blnck 18 jerJ along with lhe t�d hJocks to the 
ta� block attacb ，'て1 to a stump. Att,:J' the logs are choked, the lifting lin(' 罇 wouncl up and 
the hauiback 1inc ísγe1cased gradua l1 y, then the ll1J:'n ()f logs is hau1ed up to the carriage ln a 
straight Hnc. The travcl of t.he carriage b controlled by the continuous tract卲n 1ínelH)!，~叩印刷\

1'he selecti.ve TyJer syst町紅白， in which the behavior of haulback line is controlled allto" 
matically by the lifting linc tcns1on , bave developed from this system蜘'.
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Fig. 42 The downhil1 Nort.h Bcnd 8)' 只teJ Tl has been very often employed Orl 自at spans or 
gentle downhill or uphill 810pe8. By this syslem , logs are generally yard町1 from 30 to 80 m 
on each side of the sky1ine ;n a cloaトcutting area:!9日35)14:)) 忽11)却針則。に

Up to this time, several mo仁川 iîcations h出℃ ぐlじveJoped from t.he original downhill North 
Bcnd systenl; the one having a tractlon Une addìtionalIy2~6) ， the ODe u日ng a self-)ocking carｭ
riage and faH block6e )S1J99 )1!lìHS2J1H)l79)::!o3l, the one using a .1 uckin日 carr.iage and one or t wo 
5tOPS'"蹄)205)/ the one havìn宮 douhle skylines ~nd a two-Lrack carriage189J, and 80 forth. 

The advantages of the downhill Nor¥h Bcnd system are its flexibility and ease ()f rigging 
up, and less we畴 011 operation 1¥1108. The di町ldvantage is the dif目白 culty in operatíon, e弓 pecial1y

011 steep slopesj unless the self locklng carriagc and fall block are used. 
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Fig. 43 In order to carry out a large ~rrca logging by �e skylint¥ the Y..shaped sky1inc 
system is used. The exp問問ion of ,; Y -.shaped" com� from the fact thal the skyllne and guide 
cable usedin thlssystem make the form (}f the letter “Yぺ

In this lnethod, a gu冝e cable, ()r a tail llnej 18 set up at the outer end_ <J t 玄 ight angles t.o 
the skyl絜e. and serves as a ta�1 ho1tL 80 that the back end of t.he skyline ﾎs ab1e to move 
along the ta偰 line w咜11 a skyl匤e l>l1pport. Mov�g thc back end o� thc skylin巳 ìs d�e by 
nlan由power or by mechanical powcr‘ 

The f!四t trial of the Y-.ghaped downh匀l North Bend system by man-power was made ;n 
TSl1betsu national forest , Hokkaído, in 1百60'加に Tbe b制、k end of the skyline was secured to 
the skyl匤e support riding on the ta�! line, and thc skyl匤c support was anchol収1 to the stumps 
、with the anchor l'opes. 

The new Y-shaped skyline sys!em with mechan;cal power was lried in Hidak札口ational

forest, Hokkaido, in 1964119). The sky line support wa3 moved a]ong the tail line hy an endless 
rope d口ven by a y叫de工 for exc1us茁e use. 

The Y--shaped skyliue method has been applied to other skyline systems, for instance, to 
the Tyler system in Illa nat�nal foreぉt ， Nagano, in 1963'"国'.

Hauibaok j 川包

F刕. H This system is ()!1C of l11e ntost unique sd，、ctive yarding skyline systems. It. w蹄
deve10ped i()r the first time in Kotaηbctsu nut卲nal fon3st, Hokk.aido1 in 197352)131)252) v 

Jn thh system. J shapcd 1 印1 and op"λn-side block through which the トshaped rod and witc 
rope pa配s arc used 江s speci立 1 rigg i.ng, 80th ends of the main jjnc and haulback line are 
attached to thc hcad of 1hc J-rod together. and the tail end of the J--rod and fall block are 
connecte� ¥vﾎth C'ach oth刊. �ﾎth a 2.5・1孔 w.i re rope. T、he o)len-side b]ock ;s sec出羽i to the stop 

on thc !:，kyllne、

¥Vhcn the ernpty carriage arrivcs at the stop~ the J rod_ 18 passed through the open舟side
hlock and j)1111cd ;nto thc cutting Btrip in company with the fall block byγeeling in the haulｭ
back line. When the tmn of logs i8 skidded, thc J-rod is drawn up laterally to the stop tか
gether with the iall block by reel匤g ;n lhc majJ1 line. anc1 咜 is passed through the opcn-side 
block converscJy_ Th巳 Joaded carr�ge 﨎 led to the 1<1れ ding by wind�g the main 1.ine whi1e 

the brake 01 the haulback line is takcn off gradual1y 
Finally , while the carriage is rl1nning there and back on the skyline, l11e h注ulback l�e is 

passing th了間日h tﾍlc onen輸相対 block And wh�1e lateral yard.ing is being conductcd , the main 
line is pas剖nιthrough it_ Yanling logs from the stumps to the sky1ine and transporting 
them to the landing, of COUfse. aγe. made ln one operatioll, 

Therc is a rnod禛ication of this system, which has a tractioll linc to change the location of 

the stop mechanically首
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Fig. 45 1'hi8 18 also a mod凬ied downhill North Bend system for the purpose oi selective 
logging. To control s1deslipping of the haulback line, a cOlltrol line ﾏs added to the ordinary 
system. The hall1back l�e i8 passed through a control block attachc>d to the end of the 
control 日間 1'he control line from the control block is passed throllgh a gl1ide block, which 
18 localed � lhe opposite hili side or attached to the stop on tﾍ1e skyline, and is led through 
several blocks to a drum of the yardeτ‘ 

Whco the fnl1 hlock i3 pnl1ed 1nto or out of the cutting stγip laterally, three Jines, namely 
the main li.ne, the haulback line and the c佖trol line, should be handled at the 抽出念 tlme.

C町lsequently， the three--drum yarder is required for this system , and its operation is mther 
hard. 

The method ﾎIl wh兤h the guide block for the control ì日日目 atlached [0 the stop was first 
developed in S山va natlonal forest) Nagano, � 1968拙). And another method 匤 which the guide 
block is atlachεd to the stump on the opposite híll-田de has heen used in Mukawa national 
forest , Hokkaído，剖n仁 e 196985"帥J18S l1，(lヘ

A3 the result of perfonn乱llce of th0 latler method ior several years, 1t was real坥ed that 
the dally oulput d紅白問問 hy alxmt 20%, as compared with the ordinary downhill North Bend 
svstem , 
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F�. 46 This system is regarded as the simp1esl foγm ()f the Lídgerwr∞d sldddcr system. 
But it can also be considered that th.is 18 one oﾍ mod禛�ations 01 downhlll Nl な th Bend system, 
because lt has the samc_dynan珣al p_rindp.l尽 as ， tJw .downh>11 NorLh Bend _in ihe _ v;ay that the 
operat匤g lin駸 work on the 10礼d. Th乱t ìs , t恥 e turn of 10日又 can be �fted up and held � the 
air with the result that thc ::Jdddin~~ l�e Hηd the haulback Jine ore pul!じd aga�st each otheャ句

In this system 孔 sîmpìe carriage equippとd ¥v丨h 1.¥¥'0 track sh(泊、 ('5 and a skidding line 
sheavεoγt\\'o guide b10cks shack lt>d 北'íth each f)ther is llS口d、 '_rhe skidding l�c frorn 1he 
drun1 is pass C', cl through the skidJin日 E Tl(' she(lve and hung: down. A. butt ho� lS 8ttached lo 
the end of the skic1ding line ヤhe hau�ack J�ne Ís れtlachとd to the 玄 caγed耳e of the. carrlag(> , 

This t斗，，，t目n is often 1..ì SL~d as a 目、lective y~lH1ìng syst引n ovcr short dbtances of f)O to 300111 
It was used for the Grst time for select i. v巴仁 uLtin日 ín JUlanli::e� nation.al fOT('síω lJokkaido， 

匤 1970関白人 In this C:lSC, a truck crane equipped with two dnnns ';vas used as the ~larder ， nnd 
tne skyline was 14 ロlUl in diameter 

lir.o (2) 
(c印nir1li (ìUS)

Fig. 47 This is tbe H .shaped North Bend systf.司1'11 ， 01' a com h匤at�Il of t¥VO sirnp1i fi(マ1 North 
Bend systems shown in F竑. .16 

Two skidding lincぉ are conn守cted witb each other with a butt hook in bet\\reen , and the 
other cnd of them arc also connccted with each cther I and that makes a contlnuous rope. Each 
haulback Une 18 attached to thc s匇ple carrbge respectivdy , b1..1t the otﾌler ends of the haulｭ
back lines are eonn日 ted with each other, and that makes another continuo '.J,8 ropf.>. Each line 
is driven by the sp∞Hy仰ぐ1ft!m of the yardcr ‘ 

For the puxposc ()f r;:dsing and Io¥'vcring t11e butt hüok, a tightening line 18 used. 
When the skiddin日 líne and the haulhack 1ine aょ c dr咩en ln oppositc (}jrel.":i卲n at the same 

speed , both carr1 ι1. g'cs and buU hook are m。、。ぐ'1 lengtìnv ,ays .aLt togethcT. If there is, however, 
s�e difference between the speeds of い仇γü movlng �n c!:) , the but t ho01.::: 18 moved crüssw目。
reg;'γdless of the rnovement of the two carriages‘ 

This systenl was first trled in Nahari national forest , Kochì~ fOT yarding strips along conｭ
tour Jines � 1973'削仁
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F刕. 48 1'h;8 system is composed ()f a skyline, a sk�dlng line, a traction 1ine, a hook line, 
a carrlage, a but( hüok, and a three-drum yarder. 

1'he continuoU8 traction line is dri,en hy the spool-type drum. The butt hook 悶 attached
to tho end of the skidding line whkh is passed thnmgh the iower sheave of the carriage and 
hung down. 1'he hook liue is used for pulling the sk�diug line w�h butt hook lateraJ!y to 
where the !ogs to be hauled lie. 1'ho hook l匤e is hooked to the butt h叩.k by Qnc of the crew 
members every time, and it 阻I.aken off from t11e but( hook by him, too. 

As a rnodi五cation of this system, there is the one having no hook line. ln this modilied 
system , pu11ing the sk禔d�g line lateral1y is done by m剖トpower. This one wa8 adapted 10 a 
selective cutting site in Usuda national forest, Nagano, i11 1972. 1t had a span of 320 m, and 
the skyline was 24 mm in diameter. 

は

block 
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Fig. 49 If the main líne 皿d the baulback line in the downhill Nort.h Bend system are 
connected with each other at the yaγder， and a t刕hten�g 1ine for control1ing the contﾌnuol1s 
line tension is added for raísîn耳目 1叫;vering t.he fall b!ock, the downhiJl North Bend system 
becomes the Kumamoto system拙〕】84)198)210)

The advantages of the Kumamoto system compared w羡h other skyline systems are it.s 
simpl�ity of operatlon, adaptability to. a wide range of gradients from gentle slope to medium 
slope, and use of the small capadty yarder equ厓ped w咜h an ord匤ary d山田 and a spooHype 
drnm. The d�advantages are difticulty of long distance 1ateral yarding, hardness on rigglng 
up, and severe wear on the continuons ma匤-haulback Iinc 

This 8yぉtem is not suitahle for select咩e loggíng, because of the arrangemcnt of operating 
lines. 

There are many modi品ed Kumamoto systems; the one in wh�h a self-locking carriage 
and faII block are used削""， the one in wbich a locking fal1 hlc ηk and gu冝e block as shown 
in Fig. 40 are used, the olle in which a pull-out 1in巴 is added2H九 and 80 on 

Fi勾g巴 5ω0

Haulbaok I me 
{continuous) 
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cable 、\vas えdeveloped so as 10 mak引e its s凱ettín耳 up 註nd changir日19 roads easier and ¥0 make it 
poss神lc to yard logs along a curvcd road却2お)2却取4μ、‘

As s_pecial rigging for t.h罇 systeml two t巴nsion a.djusting blocks. nlOno-carriagcs connected 
with each other by conn町ting rods , and al1 il1termediate SUppOft afe used‘ A fall block � 
used for 1arge )og(;, bi1t a bu.tt hook for small logs. The tension adjl1sting blocks each 曻 
which has an lsosce1es.tr礼ngular frame and thrce sheaves are used at both ends of the double 
skylines and anchored respedively with anchor cables. One of the principal featnr四 of the 
intermediate support is i¥s operating-line support like a long arm of a g神bon which mak田 it
possible to yard tbe curved road. 

This system was 五rst trled 匤 Kikuchi national forest, Kumamoto, in 1954蜘'. S~cnrvcd 

road yarding was also carried out w�h great snccess in 1957田心，
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Haulback i in� 

Fig. 51 This system is operated in' the 開me way as the 五 urna_moto system, in that the 
tum is lifted or lowered by m問問。f tightening or slackening a cont絜uous main-haulb配k
line, and the carriage is travelcd by 校時間me continuous line. 

The haulback line from the rear edge of the carr僘ge runS back through the haulback 
block on the tail tree, forward through the lower blocks under the carriage ;nto the fall block, 
through a lead block on the head tree , th叩 10 the spool絢type drum 011 the yarder. The main 
l匤e fastened to the front edge of the carr僘ge runs for、，vard through another Iead block to the 
spooJ-type drum and is spliced with the haulback line, 80 that the main line and tbe haulback 
line are made a contﾌnuous line. The tighten�g: l絜e from the tightening: dru口1 runs through 
the twiu block in the same way as the Kumamoto system. An addí日onal l100k line serves for 
pulling out the fall block to whcre the turn 﨎 to be 1100瓦ed on. The hook line i8 attached 
to or taken off the fal1 block by hand. 

This system was 五時t lIsed for selective cutting: in Usuda national forest , Nagano, in 1971船舶.
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Fig ‘ 52 1'h� is t1e most popu la r ho;sトyarding system in Japan 
lt consists of a skyline, a 101St carriage which has a carriage drum holding a hoist line震

a continuous -traction Hncs both ends qf wh�h ure fastened to the front andγear edges of the 
hoist carriage respecti六lely， an 令ndless carriag(~ drum line, :)nd a two drum yardt:r. 

-151-

When the tract卲n 11 r.よじ and the carriage 正Jrum �ne are drivどれ at the same speed, the h01st 
carriage trave1s keeping a certaﾌn distance bet¥veen the carriage and the butt hook attached 
to the bottorn end of the holst Hn巴九，\lhen there 18 difference bet¥veen two Une唱peeds includ咽

ing the ca間 that one of them ic; at a stop, the hoist l�e <lrum is driven 80 that the butt hook 
is raised � loweredf;)7113)S制加)259) 2';;1) 2M) 299) SÚS)ー

This system w出 developed in Yabuhara nat�ual forest , Nag出lO~ in 1957282)帥After that, 
vuri倢s ilnpro判明lents wげe made w咜h the resuli that this sysLem ha.s beeロ put to widespread 
practical use. 1'he span of this system � usual1y 200.，.G(ゆ m， and the daily output is 20--....30 m8 

by a crew of three Of fOllr men 
Aお札 uuique applicat�o o� this system, the Y -shaped hoist carr�ge system which is called 

the. Hstand匤g tree yarding nwthodn was tried in Daigo natiollul forest、 lharagi ， ﾌn J宮62制湘}胞に
ln th﨎 trial~ each of the rnature trecs were cut and yarded as they stood to prevent the young 
trees planted in the forest before culting from darnage, 1'he trial in Daigo nationa¥ forest 
proved 8uccess_ful because the sky1�ne cüuld , be held high up over tþ,e 8tand 

Fig. 53 This system consists of a skyline, an endless operating line, a ho﨎t carriage equlpped 
官ith a self-locking devlce and a carriage drum, two stops, the upper one and the Jowcr onc, 
and a one-drum yarder 

th Since the selfmlockmg device of theEaTriage ordinarily tlz11tiy gγa8ps the operating line , 
e carr僘ge is traveled by the operat絜g line. When t11e can僘ge TUns into a stop, the selfｭ

locking device instantly releases the operating linc and grasps the skyline instead , As a result, 

the carriage drum is operatcd by the 仲間tíng �ne and a hoist line is 10we1'ed to the ground, 

On the contrary, when the ho罇t Unc is reeled in and 恥 butt hook 1.1官邸ts up the bo!.tom of 
the carriage, the self愉lockíng devicc releallεs thεskylîne and-grasps the operating line again 
The operation of this system is easy, but the 出1ιlocking device is complkated 制d because 
of that it does not always work satisfactori1y剖)l{l1'ì 16tl)lS7は開国間)担別総ω，

A hoist carriage named "A孟i由oku carriage" was devdoped in Odate national forest, Akita, 
開 1954醐瑚"， 1'he “Maruken carríage幻相 developed 拙 1953 is s繒ni ¥ar 1.0 the Akimoku carriage 
in mechan兤al principle. 
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Fig. 54 The test run of the first self-propelled hoist carriage was made in Takanosu national 
forest, Akita, in 1964"". The carr�ge had a 60-hp gnsoJ�ne engìne, a w叝eless control device 
at¥d n hoist druru insi c1e, and welghed 750 kg. 

It traveled over a 26-mm skyline approximately 300 m long by pul!ing in a stationary 
12-mm w叝e rope. Dri v匤g the carriage and ra�ing 0τlowering the hoist Jine we.re handled 
by a choker setter and an unhooker through transmitters. 

The daily outpnt was abollt 14 m$ by aζrew of fOllr meu. 
After that, a new se1f-propelled hoisl carr地ge1 ¥vhich had a 55-hp gasoline engine and was 

古80 kg 匤 weight, was used in Nllmata. nat卲nal forest , Gunma, in 19G819". The daily �tput 
of this system was abollt 16 m'. 

~ro 開mmaríze the disadvantages of this systcm; <D it needs another yard目 for setting up 
the system,( the mcchanism of the carriage does not always work smoothly, and ( the 
carriage itse!f was too heavy to lift an add�ional heavy loa<L 

τaï! tre母
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Flg. 55 This system 18 a combinat卲n of the double slack.!�ne system and the gravity slackｭ
line system. The skyline anchored to a stump or a tree near the head tr叩 runs back through 
the skyline block hung on t.he bεad tree, through two carriage sheaves, through ihe skyline 
b!ock on the tail tree, then forward through two other carr出ge sheaves, and through another 
skyline block on the head tree to the skyline drum of the yarder‘ 

The end of the hauJback llne is fastened to the rear edge of the carríage, and the haulback 
lille 18 led through the haulback block 011 the tai! tree, forward through a series of blocks, 
and to the second drum of the yarder. A butt hook i8 attachcd to the bcttom of the carｭ
riage21S )剖的制".

This system was used in lchinoh部hi national forest , Hokkairlo, from 1961 to 1965'18). The 
skyline was 12 mm in diameter and the haulback line 10 mm io diameter. The dai!y output 
W踊 about 19 m" by a crew of 五ve meo at 10(}m yarding distance. 

Since a small-d僘meter 8kyl絜e is used, it í8 問sy to 関t up this system. Bowever, thi5 
syste皿 is unsuitable for sekctive logging. 

話/
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Fig. 56 This is a modified s13ck制llne sysl(=、m pγovided w咜h 'a locking cardage. The carriag-e 
is equipped with a lock�g devicc for hoJJing the skidding l�11". The ski�ing line i8 passcd 
through the lower sheave and the locking rlev� of the carrìage, and hung down under the 
carriage. A bult hook is attached to the end � the ski�ing Jine. There are 明vcγal stopper 
fittings, wh兤h are made of wire rope, on the skidding 1ine every 2 m 叝orn thc. hut( hook. 

By h�ding one of the stoppeγ 五ittings on the skidding line by the locking devicc of the 
carria炉， the butt hook ;8 hunr; down keeping enough distancc frorn the carr�ge ¥0 be caught. 
by a choker settcr on the ground. The end ()f the haulback Hnc i8 att:ached to the 1品ck edge 
of the carriage. The butt hook i8 [Julled ¥0 the side ))y man-power. If the lerrain makes 1t 
Ileces祖ry， the skyJinc ;8 raised or lowered by the heei lackle. 

This system was used for the 五rst time in Maruscppu Ilat山naI for08t, Hokkaido, il1 1968""'" 
The systern commonly ()perates ()ver yarding disl.ances ()f 200,,-.300111, and 咜 can bc used for 

selectlve logging6mõ"""""。
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}'jg. 57 Th﨎 aerial snubbing system CO!1s﨎ts of a sky1ine, a skidding line, or sl1ubbil1g line, 
a snuhbing carr�ge) a locking fa 11 bl�k) t¥vo stops~ and a one佃 or two-drum yarder. Since 
the two stops, the upper onc anc1 lhe lower ono, are instaJled 3l1d the fall hlock can be lowered 
to any position desired at the stop) thjs system 18 not restricted by topography. 

ln op色ration ， t11e 僘ll block ﾌs released from the carriage and low廿ed ， whel1 tﾌ1e carriage 
coll�es with the.stop and coupJes to jt. On the contrary, when 十he fall biock thrusts up the 
device , tﾌ1e fall hlock is lockcd in the locking 点、vice at the bottom of the carriage, and the 
carriage 﨎 rel回日d from the stop 

This system 1vas used fQr the first tinle 匤 a privat.e forest in Koch� Prefedure in 1宮56 ，

五ve years after the in�duction of the Wyssen skyline crane出}ll~)~7)
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Flg. 58 The Dunham system consists of a n出in line, a ha111back line , a th四e~sheave carriage, 
a fall block, and a two~drum yarder. 

The ma� l�e rl1US from the main 1�ne drum on the yarder through a lead block on the 
head tree , back through 0問。f the two lower carriage sheaves, down through the fall block , 
up through the other lower 訟縄問， back through a tail block on the ta精 tree , f皞ward through 
社1e upper carriage sheave, then through another leai:l bloc瓦 on the head tree, <back to the Cár~ 
riage, 疣d i5 attached to the front edge of the carriage. The haulback Ene runs from the 
haulbac註 drum through a series of blocks, then through a tail block, and is attached to the 
fall block. 

The rigging is so complicated and line wear on the main l匤e is 80 severe that this system 
has bee担問問Iy used 50 faT. A new Dunham c疵riage shown al泊ve was d朗igned 匤 Kogawa 
national forest, Kochi, in î宮60'''，

Ta!! tl"08 

F刕. 59 This nlodi五ed Dunham systcm consists of a maiu ììne , a haulback line, a tightening 
11nc, a carriage) und a yarder equipped with one drum and one spool峨type drum. The main 
Hne and the haulback linc are connccted with each other at the s野oHype drum to make a 
continuous line. Fall bJock 罇 noし used ， and a butt hook is attached to the bottom of the carｭ
riage. The carriage rides 00 the rnain line, 80 thc main line serves as the skyline. 

Raising or lowεring the carriage is lTlana耳ed by the t.ightening line working on the conｭ
tinuous main-haulback 1.ine. The operat1on of this system is easier than tl記 ordinury Dunham 
systmu, because the n1ain 1ine whîch 問rves as the skyline is kept at almost constant de゚ection 
by setting the brake 0<1 the t�htening line. Since 1t difficult to pnll out the carriage 10 the 
side laterally, this system is commonly used only in a 8ho1't distance swinging operation19•人

Besìdes, there is another modi品目j Dunham syslem additionally rigged かith a skidd匤g 
line"'. Jn this new systc加予 the continuous ma匤-haulback line is 碑t up in the sky, and lìft~ 
ing up 01' lowering the turn of 10gs is done by the skidding line. 

-155-
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Fig 自o This system is generally called the "Obihiro system," and 咜 was deve!oped in Nemuro 
national forest , Hokkaido, in 1961'''閣の. lt is one of the most popular simple yarding systems 
for the selective cutting''''同日8}S9)帥)'11)1師)173)181)1I:84)S07). 

The system consists of a continuous main-haulback line drlven by a spool-type drum, a 
sk冝ding 1ine with a butt hook, and a simple carriage e立uipped with two upper track sheaves 
and a lower skidding line sheave. Both ends of the cont�uous main-haulback line are faslened 
to the carriage‘ The diameters of the co且tinuous tnaÌn.“ha\llback line and the skidding 1ine 
are 1O~-12 mm ﾎn g町時間L The carriage rides on the haulhack line serving a180 as the skyHne. 
Whe¥l the empty carriagc arrives at the desired pOínt, a choker setter pulls the skidding llne 
to 官here the tum is to be hooh,d 0札

The span of this system is comparatively 8ho1't as 1∞~3∞ m. Thc daily output is 15~ 
23 m$ by a crew of three or four m団

If the skyl匤e is 1.00 high io be held by the choker sctter, a tow line 01' a count鑽weight 
ls attached to ihe end of the skidding 1ine together w咜h the buit hook. 

Recently, two or three modi劦cations have been introduced; the O¥le in which a tightening line 
ﾎs used for raising or lowering the continuo¥ls main-haulback line'"''却〉阻む， another in which a 
hook line 18 added for pul1ing the skidd�g line to the side"即， and on.e ;n which a tightening 
line and a hobk l�e are added's""帥)， and so forth , 



わが障の架空綴祭材技術(研J'è資料) (/N\3 ・ 5f; 間) -157-

F刕. 61 1t can be coぉsídered that th﨎 systern is tbe s絈plest of a11 the runn匤g skyline sy8tems 
The haulback lir同 runs frorn 払 drum through a lead block orl the head tr舵， back throu軒h

the carriage sheave , through a block on the tail tree or stump, thcn forward tn the carrìage, 
and is fastened jo ¥he hack edge of the carr僘g". 1'he main 1il1e runs .from another drum 
through a lead hlock on the h開d tr配 hung just below the haulback J時d block, and � fastened 
to the fr�t edge ()f the carriage. Since the carriag巴 rides on the hli.ulback 1ille, t.he li"e serves 
as sky1ine sirnultaneouslyヘ A butt hook and chokers are attached to the bcttom of the 軋rｭ
riage9S)13S1却".

Thc. advantage of this system is that it can yar� the logs more smoothly than the higか
lead system for the 向山on that the turn of Jogs 﨎 always hauled with its froul end lifted 
over the obstacles. This is because t.he vert�al compOllent of the forces in the ma� line alld 
haulback line is greater than that of the h�h-lead system of the 拍me scalι 

This system was employed for the 五 rst tlme in Maruseppu natjooal forest , Hokkaído1'引 9

and Odate na tional forest , Aklta, in 1959鈎s)

T 、1 iI t rf:' 

Fig. 62 lt may he cons�ered that th� 3ySt町n ..�s a cro四 belwecn the Tuuning skyline systern 
shown in F刕. 61 and the s�plified North Bcnd systern shown in Fig. 45. 

The hau1back linc runs 00 ihe s札口1C: route as the simpkst -runn絜g skyl絜e systern. The 
haulback line serves natural1y as the skylinc. 'The skldding Jine runs. _frOill_ the sk�ding drum 
through a lead block on the head tree, through the 10羽 er sheave of 1.11e carriagc, and hangB 
down under the carriage. A butt hりok is at.tached to the end of the skidd匤g line. The skidｭ
d�g line and the haulback 1ine are usually 10ペ 12 mnl 絜 di乳meter91J1fì1). 

This system was 五r5t app1ied � Maru副;ppu national forcst 1n Hokk乱ido， wher� the selective 
cutting was carded out, 匤 1964HHJ 0 Jt had a 叩an of approximately 200 rn. 

As a modì長catíon of thi$ sy~ミtem， onf: using a locking 凶廿iage 剖 mila.r to thc one shown 
in Fiι56 was tr�d ;n Iku1:awara national forest , Hokkaido, 匤 1972". It had a span of 167 市
制ld the daily output was abcnt 21 m' hy a crew of three men. 



山崎 158~ 林業試験場研究報告 気:ç 283 号

Fig. 63 This system 出 a modified rUDning skyline system provided with a lifting line and a 
fall block �slead of a skidding line and a butt hoo1<. Hav ing the lift匤g line 1ike the Tyler 
system, this sys十_cm can transport a heav1er load than the urdinary running sksr1匤e system 
Howeve丸田nce the haulback line is not fastened to the fall block 11ut to th" carriage, it is 
very difficult to pull out the fall block to tho side. Accordingly, this system � especially 
suited to swingi.ng 1.he logs from a cold deck to the landing剖H$4 )2f$) , 

This system was employed lor the nrst time for a smali area clear cutting in Hatano 
private forest , Kanagawa , i.n 1969'80. Generally, the span of this system is less than 150 m and 
the daHy output 﨎 1O~ 15 m' by a crew of three or four 血en. The wire rope l1sed in this 
system is 8.~lO mm  � diameter. 
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Fiι64 This mono-cable systern cOl1sists of an 8~14 rnm el1dless cahle, rnore th閉 twent.y opefr品

sì保田011伊cab!e blocks, and a yarder 叫uipped with one spooì-typ配 drum and one ord匤ary 
drum司 The tl1m of logs iS..attached to the endJヒ55 cable".with chokers and hanging-.ropes. To 
drop the turn instantly at the Jandin,! area, the cοntact hooks are S{北 h巴twγeen chokers and 
hanging ropes as reqnired, G8llerally , the w田ght of a turn is 100~ ，íOO kg , and two or m()re 
tUfns are transported at regular intervals, The da�y output is 10へ 20 D.13 regardless of the 
yarding d�tance. The total length of the endJess cable sometimes reaches over 1.5∞ITl， 

There are two differcnt operat卲n methods, one ior the continuous operation and the other 
for the intermittent operation , 

In the continuous operatlon, t.he endless cable is always dr�en at a uniform speed and 
never stopped except � t叝ne 01 danger , Tho endles令 cable 﨎 held down close to the ground 
by a guide block at the hooking area so a8 to make it easy for the choker setter lo altach the 
turn to the endless rope , Thc turn of logs is general1y choked at one 問int with a choker"わ
S6Ü遺l.'i ðHl6iì)

ln the �termittent operat�nj the endlcss cable 18 lllade to stop every t叝ne picklng u.p or 
dropp�g the tum is done , When tho turn is attacbed to the stopped endless cable, the cable 
国 lowered by hahd d叝ectly or w�h heel !acklc. The turn of logs � us¥lally choked at two 
l却ints削)柑)86)1盟店拙"時〉鵬〉出国闘に

Fig. 65 'This system 﨎 a lnodified mono~cable system additîυnally equ厓ped w咜h lhe eJ1dless 
rope control dev兤es which ("lI'e composed of a tig,htening 1i m'、 and .a tw匤 bJ.ock � g1.lidεblock 
The endless c瀉le is passed through the twio block or thc 百uide block , 80 that the endles$ 
cable cao be raised or lowered by the t�hten�g lìne , 

For the safety of operatìon, when the 日lrn of logs is hooked at. a cold -deck or unhooked at 
the landìn払 the endless cable is always stopped and slackened down、

As the endle部 cable is fre弓uently stopped, the daily output is less tban that "f tbe ord�ary 
田ono-cab!e system開Hß)剖問時湘前

Th﨎 system w品 used for the 五時t time [n Ak咜a p問fectural forest ;n 1ヲ66制定l ，
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Fig. 66 This new mono-cable system is addit�nally equ厓ped with a pull-out l匤e. The logs 
on each 目de of the endless cable can 1陪 hauled lalerally to the yarding path and swung to 
the landing in one continuous operation , 

A gu冝e block is attached to the end of the pulh1ut ìine, and lhe endless cable is passed 
through the block.in l11e section where lhe lateral yarding is conducted , With every lateral 
yarding, t11e endless cable is slackened down by means of the tightening Jine. After the turn 
of IOg8 � attached ¥0 the endless cable, the cable is (ightened slowly and carefully , and the 
turn is hauled to the yarding pat11. When the turn aTrives at the yarding path, the endless 
cable 﨎 driven by the spool-type drum , There is no necessity to build a cold beck. Generaìly, 
the continuous transportat綷n ﾎs not carri配lout，

This mon伊cable system was developed in Oma national forest , Aomo口噂 3悶n 19針72少3措2釦"釘71白〉‘

1 
2泌o m8 卲r a d必lisはt剖制1C団e 0ぱf 20∞O~30∞Om孔. 

Th﨎 new mon伊cable system � one 01 tbe most effective yarding syst目ns for selective 
cuttìng, becanse selectivεyardíng c窓口 be carr led out almost perfectly by 1.h� system‘ 
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Fig. 67 Th﨎 system is one of the modified h刕h-lead syste四s. The m剖n li ne and the haulｭ
back 1�ne arc connected wlth each .other to make a continuous l�e. The continuous main. 
haulback linc can be raised or lowered by the ti晶htenîn耳 line‘ τhe yarder equ�ped wit.h one 
dγum for the tighten�lg line and one spool四type drurn for the cont�uol1s llne i.8 requ�ed for 
Ih15 system. The r印刷l for making two lí即日 ﾌnto a continuous li配 is 10 make the high-lead 
system adaptab1e 1:0 a!most any topographic conditions, espcdaily ¥0 steep downh�l sJopes. 

This system W~S u田d in !¥'1atsuymna national fon~stj 日hirne ， in 1960'">, and 匤 Esashi 

nat卲nal forest , Hokkaido, in 1961"う
The じontînuoU8 main-haulback line alld the tightening �ne are 10",,12 Tl1m � diameter. 

Yardîn百 distance extends to a maximum of abou! 250 rn. 

Hauiback I ine 
(C0!�. ) 

Fig. 侃 Thìs system � sJigbtly different from tbe 0γdinary h�h-Iead system. The systern 
� additionally equipped with a skidding line 事，1lÍch 見s passed tbrough a guic1e block attached 
10 the butt r�ging and is hung down uncler the butt r刕ging. A butt 1100k is attached to 
the end of the skidd�g line. 

The skidding line is pulled out laterally (0 where the 10gB l冾 by the choker selter, When 
the chokers are sot, the turn of 10gs can be hallled ﾌ'o the yarding path by reeling in the 
sk冝ding line while the brakf♂ lS held On the c�t1m.wus mailト.hauiback line. 

Th﨎 new high-lead was used for t11e f�st time in Shinshiro national forest, Aichi, � 
1971 ""10)間前 The system is useful for thinning , Since the cont�uous llne 﨎. usually set 辺p

in a triangular shape. it is called th匂“Sankaku (tr僘ngle) yarding system" in ou1' country , 

The pr1ncipal feature of 1ﾌlﾍs systeul is that the yarding operations can be condl.lcted on any 
dir印ごtion of the triangle. 

The ya口.Jing distance is 40~80 m. Eight引1m contiuuous mainωhaulb出、k jine and ふmrn

skidding line are u開d. The yarder having ()ne ordinary drum [tTld one spooHype drum 時

required. 
Advantages of th1s new higlぃlead arc the 剖mpJicily of rigging up and changirrg road' and 

咜s adaptabi1ity to the け1inning oPf~ration. 
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わが国の架空総築材技術

1顕一一ωe 柴田 (2) 

摘要

(1) [ll岳株の多いわが隠において最も有効な築材手段であ 1920J半以降現在ま

[れノ ，~。

使われる築材機，然条あるい およ(2) 

徴を主主主!J した。

(3) 技術導入時より~~~てこまでの!と自にヲわが国において応用されまたは開花された 120 樟にのぼる架空総

るため，使用手足条あるいは索;~の種類，および乙れらの組合せ方にもとづいて，

分類の基添となる次の 10

1) タイラ-:rt

2) / ，-スベンド式

3) クマモ:ト式

4) ホイストヤーディング式

5) スラックライン;よ

G) エアリアjレブ、:ナピングェt

しずこc

7) ダンハム式

8) ランニニングスカイライン31

9) モノケ許吋ブノレ式

10) ハイリード:よ

(4) ごととして 1965 年以降p 森林に対する也氏的要請の多様化;こ対応してr:Jm犯された新しい森林施主主向

けの索張方式を!修理 LJ歩残存太l己最も大きな影響をEdます 51};寸設の:\'lJ，J託方法告桜がもした。

(5) 数多くの架全線条材方式の rl.1 から，わが[刊で最も多く利用されているもの，新しい森林総;変化i盛況

可能なものヲあるいは優れfこ ~;t誌にもとづくものなどp 代表的な築材方式持科;を絞りあげ， 盟国そH、 L

てその架設法，作業?ふ作業能主幹などそ解説した。

1976年 1 月 24 El受1年

(1) (2) 機械化部


