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TEK TAMBURLU TARIM TRAKTORU iLE BOLMEDEN
CIKARMA UZERINE BIR ETUD

Dr. O. Billend SEGKIN *

Kisa Ozet

Bu yazida, Turkiye’de ilk kez lastik tekerlekli bir tarim traktori-
nin arkasina bir tambur tertibati monte edilerek gelistirilmis bulunan
tek tamburlu tarim traktdrl ile ormanda kablo c¢ekimi suretiyle bdlme-
den c¢ikarma Uzerine yapilan denemeler ve bu denemelerden elde edilen
sonuglar tGzerinde durulmustur.

GIRIS

Turkiye'de son yillarda ormancilik ¢alismalari giderek yodunlasmakta ve daha
genis alanlara yayilmaktadir. Planli orman yolu yapimi faaliyetleri ile kolaylastiri-
lan bu gelisme yillik odun dretimi miktarlarinin artisini dengeli ve olumlu bir bigim-
de etkilemekte, nitekim planli orman yolu yapiminin yogunlasmasiyla, érnegin 1963 -
73 yillari arasinda tlke ormanlarinda yapilan yillik yapacak odun uretimi yaklasik
2,4 milyon m3ten 6,5 milyon m3e; yakacak odun uretimi ise 9,5 milyon m3ten 13,3
milyon m3e yikselmis bulunmaktadir (OGM, 1973). Bu rakamlar, s6z konusu sire
zarfinda tlke ormanlarinda yapilan yillik odun dretiminin yapacak odunda % 170 ve
yakacak odunda ise % 40 oraninda bir artis géstermis oldugunu ifade etmektedir.

Ne var ki, saglanan bu driin artisina ragmen, ormanda bdlmeden ¢ikarma genel
olarak bugiin halen ilkel bicimlerde yani kaydirma, atma, yuvarlama, insanla tasima
ve ¢ogunlukla, dogrudan dogruya dogal zemin lzerinde hayvanlarla siiritme suretiyle
yapilmaktadir. Bu ¢ikarma bigcimleri gerek mescere, gerekse orman topra§i ve bizzat
tasman odunlar Gzerinde az ya da cok gesitli zararlara neden olmaktadir, dte yan-
dan, bu ilkel ¢ikarma bicimlerinin yanisira, makinelesme sidrecinin belirli bir asama-
sina ulasmis bulunan dlke tariminin hizmete soktugu lastik tekerlekli tarim trak-
torlerinin de son yillarda bazi orman mintikalarinda ormancilikla ilgili islerde, 6zel-
likle ormanici tasimada yer yer kullanilmaga baslandigi gérilmektedir. Fakat bu-
glnkd bicimiyle bu uygulama, tzerinde titizlikle durulmasi gereken 6nemli bir konu
olmasina karsin diizensiz ve verimsiz olarak sirdirilmektedir.

Son yillarda, Turkiye’de gecimini orman isciligi ile saglayan isgici miktarinda
ormancihikla ilgili bazi is kollarinda cesitli nedenlerle yer yer bir azalma gorilmek-
te, dolayisiyle bu durum, ormanici calismalarin aksamadan ydurutilebilmesini zaman
zaman olumsuz yonde etkilemektedir.

I LU. orman Fakiiltesi Orman isletme insaati Kirsisi, Biyiukdero - istanbul.
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Bitin bu gergeklerin 1siginda, Tirkiye’nin son yillarda teknoloji alaninda kay-
detmis oldugu gelismeler de gozoninde bulunduruldugunda, bugin artik ormanda
bélmeden c¢ikarma islerinin gergeklestirilmesinde gerekli yerlerde insan ve hayvan
glcinin yerini yeterli 6lcide ve planh bir dizen icinde makine glicine terketmenin
yararli ve gerekli oldugu kanisi agirlik kazanmaktadir.

Bugin, ileri dlkeler ormancilifinda bdlmeden cikarma isleri genellikle g¢agdas
gereksinime uygun modern ara¢ ve gereclerle yani cesitli tipteki traktérler ve kablo
hat sistemleriyle gergeklestirilmektedir. Tirkiye'de de, bu gelismelerden esinlenerek,
bir tarim traktorinin arkasina tek bir tambur monte edilmek suretiyle ilk kez bir
bélmeden ¢ikarma araci gelistirilmis bulunmakta ve bu yazida, s6zkonusu aragla ya-
pilan kablo ¢ekimi suretiyle bélmeden ¢ikarma denemeleri ve bu denemelerden elde
edilen bazi sonuglar Gzerinde durulmaktadir.

2. MATERYAL VE METOD
2.1. Materyal

2.1.1. Deneme jurinin se¢imi ’

Deneme vyerinin seciminde, arastirma bdlgesi olan Bolu mintikasi ormanlarinda
denemelerin surdlrildigi dénemde kesim yapilan bdlmelerin arazi durumu, kesim
miktari, ulasim olanaklari, is¢ci durumu ve hava kosullari gibi hususlar etkili olmus-
tur. Sonug olarak, denemelerin Bolu Devlet Orman isletmesi Saricam Bdlgesi Kara-
dere ormanlarinda yapilmasinin zamanin kosullari altinda yerinde olacagl disinal-
mis, dolayisiyle séz konusu denemeler bu ormanin cesitli kisimlarinda gergeklesti-
rilmistir.

2.1.2. Deneme yerinin dogal kosullan

Deniz duzeyinden ortalama 1550 m yikseltide bulunan ve yamac yizeylerinin
ortalama egimlerinin % 50 - 85 arasinda degistigi tesbit edilen deneme yerinde, saf
goknar (Abies bormulleriana Matt.) mescereleri ile ortuli olan arazi yizeylerinin
oldukca purizsiz, fakat genellikle seyrek bir ormangili (Rhododendron ponticum
L.) tabakasi ile kapli oldugu ve ayrica denemeler siiresince havanin ¢ogunlukla bu-
lutlu ve zaman zaman yagish ge¢mesi nedeniyle zeminin hafif nemli bir durumda
bulundugu gézlenmistir.

2.2. Deneme Aracl

Deneme araci olarak, Tiurkiye'de ilk kez 1972 yilinda Hanomag - Brillant 600 mo-
deli bir tarim traktorinin arkasina bir tambur tertibati monte edilmek suretiyle bol-
meden ¢ikarma igleri icin elverisli bir duruma getirilmis bulunan ve Resim 2.1. de g6-
rilen tek tamburlu tarim traktérd kullaniimistir.

2.2.1. Tek tamburlu tarim traktérinin o&zellikleri

S6z konusu tarim traktéri 56 HP (SAE) motor gicilinde, 4 silindirli, 4 zaman-
Il ve lastik tekerlekli bir traktdr olup, traktérin kuyruk mili 51,3 HP takatinde bir
glice ve geki kancasi ise azami 3655 kg lilc bir gekme kuvvetine sahiptir.



104 0. BULEND SEGKIN

Bu traktdrin arkasina 10 mm c¢apinda ve 120 m uzunlugunda celik tel halat sa-
rilabilen bir tambur tertibati monte edilmistir (Resim 2.1.). Bu tertibatin i¢inde kav-

Rosim 2.1. Denemelerde kullanilan tarim traktéri ve onun arkasina monte
edilen tambur tertibati vo suritme platformu.
Fig. 2.1. The tractor used in the vvinching studies and the single drum
vvinch equipmont and the skldding platform mounted at the
rear of it.

rama ve fren sistemi konik olarak yapilmis ve tamburun hareketi, kuyruk milinden
bir zincir disli yardimiyla saglanmistir. Traktérden hem kablo ¢ekimi, hem de si-
ritme suretiyle bolmeden c¢ikarma igin yararlaniimasi dustnildiginden arkasina «L»
kesitli bir stritme platformu eklenmistir (Resim 2.1.). Bu eklenti, bir yandan su-
ritme esnasinda tomrugun bir basini yerden havaya kaldirmak suretiyle tomrukla
zemin arasindaki sirtinme direncini azaltma§a yararken, o6te yandan kablo c¢ekimi
biciminde bdlmeden ¢ikarmada tomrugun agirligindan ya da cekim sirasinda séz ko-
nusu olacak takilma, g¢akilma vb. gibi karsi guclerden dolayi tehlikeye maruz kala-
bilecedi duslnilen traktdrin stabilitesinin, zemine gomilen &zel bicadi yardimiyla
glivence altina alinmasini saglamaktadir. Ayrica «L» platformunun Ust kismi dislen-
dirilmis (Resim 2.1.) olup, bununla, 6rnedin bir siritme yolu tzerinde bir basi bu
platform dzerine bindirilerek yol boyunca siritilen tomrugun platformdan asad! ka-
yip diismesinin Onlenmesi amaglanmistir.

Bu platform sisteminin asagi - yukari hareketi hidrolik olarak saglanmaktadir.
Traktér, kablo cekimi biciminde kullanma durumuna getirilirken, baska bir deyisle
bu amacgla yol lzerinde stabilitesi saglanirken «L:> platformunun bigadr zemine hid-
rolik basingla tesbit edilmekle birlikte, s6z konusu bicak, calisma esnasinda hidrolik
basincin yetersiz kalabilecegi dusuncesiyle, ayrica mekanik basingla da desteklen-
mektedir. dte yandan tomrugdun traktdérin arkasina bindirilmis olarak sdrdtilmesi
ya da yamaclar tzerinde asagidan yukariya dogru kablo cekimi suretiyle c¢ikarilma-
sI esnasinda aracin zorlanmasi durumlarinda traktérin on kisminin havaya kalk-
masi olasihiginin bertaraf edilmesi icin én kisma 0,87 X 0,45 X 0,45 m boyutunda sag-
tan bir sandik eklenmis ve bu sandigin icine micir, yardimci alet vb. gibi agir mal-
zeme doldurularak bu kismin agirhigr arttirtimistir (Resim 2.2.). Aslinda traktdrin
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bu sakincasini giderebilmek igin imalat¢l firma tarafindan Standard agirlhiklar da ge-
listirilmistir. Ancak bu agirliklar yerine burada s6z konusu sa¢ sandigin tercih edil-

Resim 2.2. Denemelerde kullanilan tarim traktérinin 6n tarafina eklenen sac¢ sandik.

Flg. 2.2. The metal box mounted in front of the farm tractor.

mis bulunmasinda, traktdrin bir yerden bir baska yere seyahati sirasinda bdlmeden
¢ikarma vs. gibi ormancilik isleri igin gerekli alet ve malzemelerin traktérle birlik-
te tasinabilecegi disiincesi etkili olmustur.

2.22. Tek tamburlu tarim traktdrinden yararlanma bicimleri

Tek tamburlu tarim traktdrinden cesitli bicimlerde yararlanmak mimkindir,
drnegin ;

— Traktor - kablo ¢ekimi suretiyle bélmeden ¢ikarma,

— Yukin bir basi «L» platformu tzerine bindirilerek yol boyunca suritme,

— Traktor-hava hatti ile tasima (kisa mesafeli vingli hava hatti bi¢ciminde ta-

sima).

— Traktor - treyler ile tasima
bigimleri burada zikredilebilir. Ayrica bu traktér, 6n kisimdaki sa¢ sandigin yerine
bir toprak tesviye bicaginin ya da bir yiukleme kiskacinin eklenmesiyle, daha baska
isler icin de kullanilabilir ; érnedin bir tesviye bicaginin eklenmesiyle bu arag, basit
orman yollarinin acilmasinda ve yol bakim islerinin yapilmasinda ; yikleme kiska-
cinin eklenmesiyle de hem yikleme - bosaltma, hem de istif islerinin gerceklestiril-
mesinde buyik 6lgude yararl olabilir.

23. YoOntem

2.3.1. Zaman Olgcme yodntemi

Zaman Olgcme yodntemi olarak, repetisyon (= tekrar sifira getirme) zaman 0lg-
me ydntemi kullanilmistir. Bu amagla normal bir kol saati ile dakikanin 1/100 dni
gOsteren ozel bir kronometreden yararlaniimistir.
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Her bir denemenin baslangi¢c zamani ile bitis zamani kol saatinden, gesitli is saf-
halarina ait zamanlar ise kronometreden ayri ayri okunmustur. Gerek kol saatinden,
gerekse kronometreden okunan bitin bu zaman degerleri etid formlari tzerinde il-
gili kisimlara yazilmistir. Ayrica bu formlar Uzerine tasman tomruklarin boyu, ¢a-
pi, sayisl, aga¢ turd ve arazi ylzeyinin puariazlilik ve ciplaklik durumu, eg§imi vb.
gibi hususlar da kaydedilmistir.

Daha sonra her bir deneme icin, gerek kol saati ve gerekse kronometre yardi-
miyla tesbit edilmis bulunan genel toplam (=tim) zamanlar birbiriyle karsilastiril-
mis ve bu iki zaman arasindaki farkin (c 3den biyik bulundugu denemeler elemi-
ne edilmistir (BERKEL, 1976).

2.3.2. Denemelerin ylritilmesi ve veriler

Daha o6nce de belirtilmis oldugu gibi bu yazida, traktdr - kablo c¢ekimi bicimin-
de bdlmeden ¢ikarma dzerine yapilan denemeler konu edilmistir. Bu bi¢cim bdélme-
den cikarmada traktdr, ormanda bir yamacg yolu lzerinde cekim igin elverisli bir du-
ruma getirildikten sonra, traktdrin arkasindaki tambura sarili bulunan ¢ekim ha-
latinin serbest ucu bir is¢i tarafindan ormandaki tomrugda kadar cekilmis ve bu ucun
tomruga baglanmasini takiben halatin yeniden tambura sariimasiyla yiuk asagidan
yukariya dogru sdritiulerek bdlmeden gikarilmistir (Resim 2.3.). Bu bigim cikarma-

Reslm 2.3. Ving¢ halati ile tomrugun asagidan yukari dogru bolmoden cikariimasi.

Flg. 2.3. Uphill vvinehing a log.

da, her seferinde bir is¢i ¢ekim halatinin serbest ucunu orman i¢indeki ylike kadar
cekerek gotirmis ve halatin yiuke baglanmasini takiben, yikin ¢ekimi esnasinda kok,
katik vb. gibi engellere takilmasini énlemek ya da bu engellerden kurtulmasini sag-
lamak icin yuriyerek yukle birlikte yukariya yani yol kenarindaki istif yerine ka-
dar cikmistir.

Mimkin oldugu kadar benzer hava kosullari altinda yuritilen bu denemeler si-
resince traktdr ayni operatdor tarafindan calistiriimis, fakat yukle birlikte hareket
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eden isci bazen zorunlu olarak degistirilmistir. Dolayisiyla s6z konusu denemeler, ope-
ratér dahil, iki kisi ile yaratalmaustar.

Cekme mesafesi 14-93 m arasinda degisen bu denemeler, esas itibariyle gok-
nar tomruklariyle yapilmis, bu arada birkag kez mese ve kayin tomruklariyle de-
neme yapmak mimkin olmus ise de bunlar degerlendirmeye sokulmamistir.

Butin denemeler, ¢ekim sirasinda tomrugun ince basi dnde bulundurularak sir-
darulmustir. Bu suretle cekimin, 6zellikle kalin caph tomruklarda daha rahat cere-
yan ettigi ve daha olumlu sonuglar verdigi misahade edilmistir. Ote yandan diger
onemli bir gozlem de bu bi¢im ¢ikarmada uzun boylu tomruklarla ¢ikarmanin Kisa
boylu tomruklarla ¢ikarmaya kiyasla daha seri cereyan ettigi, dolayisiyla daha ve-
rimli sonug verecegi seklinde olmustur.

Ote yandan c¢ok agir tomruklarin traktdr - kablo ¢ekimi bigiminde bdlmeden ¢i-
karilmasinda bir ara makara’dan yararlanilmistir (Resim 2.4.). Bu makara, traktd-

Rosim 2.4. Bir ara makaradan yararlanilarak ving halati ile bélmeden cikarma.

Fig. 2.4. Uphill vvinehing a log with the help of the anglc block anehored to a treo.

rin bulundugu yolun yukari yamaci lzerinde uygun durumdaki saglam bir agaca
teshit edilmis ve boylelikle daha agir ve hacimli tomruklarin kolaylikla cikarilabil-
mesi mimkin olmustur. Ancak ormanda kesilmis halde bdyle adir tomruklarin faz-
la miktarda bulunmamasi yizinden bu sekilde c¢ikarma yeterli olgiide gerceklestiri-
lememis, dolayisiyla bu hususun sayisal 6rneklerle vurgulanabilmesi olanagdi sagla-
namamistir. Bu makarali dizen ile daha 6nce bahsedilen ve bu yazinin esas konusu-
nu teskil eden makarasiz dizen arasindaki farki, sadece sisteme dahil edilmis bulu-
nan ara makara meydana getirmistir.

Makarasiz traktor - kablo c¢ekimi Uzerine yapilan denemelerle ilgili zaman 0lg-
melerine baslanmadan 6nce, her bir denemeye ait is safhalari elle ve motor gliclyle
yapilan isler olmak Uzere iki kategori icinde mitalda edilmis ve elde edilen verilerin
islenmesi yine bu diizen dahilinde olmustur. Bunlardan elle yapilan isler :
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— Bos ¢ekim halatinin tomruga kadar cekilmesi,

— Cekim halatinin tomruga baglanmasi,

— Cekim halatinin tomruktan ¢éztlmesi
biciminde etid edilmistir.

Bos halatin tomruda kadar cekilmesi zamani, is¢inin yukarida bosaltma yerin-
de bos halati kavramasiyla baslamis ve orman iginde bdlmeden cikarilacak tomru-
ga yaklasik olarak 30 cm kalincaya dek devam etmistir.

Halatin tomruga baglanmasi zamani, bos halati c¢eken is¢inin yaklasik olarak
tomruga 30 cm kadar yaklastigr andan, halatin tomruga baglanmasina kadar sir-
mustir. Halatin tomruktan ¢ozulmesi zamani ise, yukarida yol kenarinda is¢inin tom-
ruga, yine takriben 30 cm yaklastigi andan halatin tomruktan ¢6zilip bos olarak
cekilebilir bir duruma getirilmesine dek devam etmistir.

Motor glclyle yapilan isler ise ; sadece yukli halatin ¢ekilmesi zamanim kap-
samistir. Bu zaman, halatin bélme icindeki tomruga baglanmasiyla baslamis ve tom-
rugun istif yerine c¢ekilmesine kadar surmustir. Cekim esnasinda karsilasilan irili -
ufakli batin dogal engellerin asiimasi icin harcanan kaginilmaz zamanlar da bu za-
man igerisinde mitalaa edilmistir.

Ve elde edilen batun veriler, Tablo 2.1. de gdsterilmistir. Bu tabloda, denemeler
esnasinda tesbit edilen verilerden tomruk boyu ve ¢api, dolayisiyla hacmi, ve cekme
mesafesi, ortalama yamac e§imi, bos ve yukli degisebilir cekme zamanlari ile yi-
kin baglanip ¢6zllmesi zamani yer almistir, 6te yandan, denemeler sirasinda dene-
me yerinin zemin kosullari, yamag¢ ytzeylerinin bitki &rtlisi ve puruzlilik durumu,
hava halleri vs. gibi hususlar hakkinda da bazi bilgiler toplanmistir.

3. DEGERLENDIRME VE SONUGCLAR

Tablo 2.1. de gdrilen veriler arasindaki iliskilerin belirlenmesinde regresyon yoén-
temlerinden yararlantimistir :

— Bos Halatin Tomruga Kadar Cekilmesi Zamani : Denemeler esnasinda gorul-
mastlir ki, yamac egimi, bos cekim halatini yamaca asagl ceken isginin hareketini
etkilemektedir. Bu etkinin, bos halatin tomruga kadar c¢ekilmesi zamani (zerine yan-
simasl olagandir, 6te yandan cekme mesafesi ile s6z konusu zaman arasinda da bir
iliski bulunmaktadir. Bu nedenle burada ortalama yamag¢ edimi ile cekme mesafesi,
bos halatin tomruga kadar g¢ekilmesi zamanim etkileyen faktorler olarak dikkate
alinmis ve bu faktdrler arasindaki iliskinin denklemi,

Y = - 1,17129 + 0,01836. Xr + 0,01720 . X, (3.1)
R = 0,889
Syl2= 0,2032

seklinde hesaplanmistir. Burada :



blo 2.1. Traktér - Kablo Cekimi Bigiminde Bdlmeden Gikarma ile ilgili Veriler.
ble 2.1. Data in relation to the extractlon studies carried out by the single drum vvinch
mountod on a farm tractor in the Saricam Forests in Bolu.

) Tomruk Tomruk . i GCekme mesa- Ortalama ya- Bos degisebilir YUKIU degise- gapit zaman
> NO hoyu m capl cm YUk hacmi m3 si m mac edimi % zaman dak |I|rdzaa|1(man dak
h i - Winchin is- Mean slope Emptyvariable Loaded vari- Fixed time
)yer Log lengt Log.dlame Load in cu m ¢ g dis - P .p y. - able time - .
in m ter in cm tance in ni in percent time Iin min in min in min

4 35 0,385 86,00 50,99 1,30 5,25 1,18
4 31 0,302 87,00 50,99 1,25 4,90 1,30
4 33 0,342 85,00 50,99 1,00 5,40 1.27
3 64 0,965 86,00 50,99 1,10 10,34 2,65
4 60 1,131 86,00 50,99 1,60 11,26 2,25
4 48 0,724 93,00 50,99 1,60 8.35 1,75
4 55 0,950 90,00 50,99 1,35 6,60 1,34
4 40 0,503 87,00 50,99 1,20 5,16 2,79
3 67 1,058 88,00 50,99 ' 1,10 6,46 1,47
3 64 0,965 93;00 50,99 1,25 8,99 1,85
4 56 0,985 93,00 50,99 1,40 6,04 1,98
4 53 0,882 25,00 67,17 0,65 1,60 1,85
4 62 1,208 25,00 67,17 0,35 4,60 1,63
4 50 0,785 31,00 67,17 0,70 3,72 1,56
4 42 0,554 35,00 67,17 0,68 2,35 1,34
4 61 1,169 35,00 67,17 0,85 3,28 1,76
4 44 0,608 31,00 67,17 0,60 454 1,36
4 40 0,503 31,00 67,17 0,65 3,46 1,66
4 30 0,283 73,00 74,17 1,62 4,66 0.89
4 32 0,322 69,00 74,17 1,45 7,33 0,93
5 45 0,402 73,00 74,17 1,30 14,45 1,52
5 31 0,377 69,00 74,17 1,08 12,05 1,29
4 50 0,785 71,00 74,17 1,05 8,30 1,82
4 48 0,724 73,00 74,17 1,75 9,74 2,41
4 38 0,454 73,00 74,17 2,00 11,73 1,64
4 65 1,327 76,00 74,17 1,60 17,60 1,69
4 42 0,554 15,00 85,29 0,40 2,65 1,45
4 46 0,665 14,00 85,29 0,30 2,50 1,75
5 43 0,726 16,00 85,29 0,45 2,72 1,33
5 30 0,353 30,00 85,29 0,75 2,40 1,34
5 26 0,265 30,00 85,29 0,90 1,45 1.76

1431 21,256 869,00 2050,89 33,28 199,88 50,81

NIOLMVEL WIRVL NTdNdAVL >AL
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Y = bos halatin tomruga kadar cekilmesi zamani bos degisebilir zaman), dak.
Xt = ¢ekme (ya da ¢ikarma) mesafesi, m
X, = ortalama yamag¢ egimi, %
R = kath korelasyon katsayisi
Syt2 = tahminin Standard hatasi

— Halatim Tomruga Baglanmasi ve Tomruktan Co6ziilmesi Zamani : Denemeler
sirasinda, gerek halatin tomruga baglanmasi, gerekse tomruktan codzilmesi zaman-
lari ile tomruk c¢api arasinda benzer bir iligkinin bulundugu migsahade edilmis, dola-
yistyla halatin tomruga badlanmasi ve tomruktan c¢ozilmesi zamanlarinin ayri ayri
denklemlestirilmesi yerine bunlarin toplami icin tek bir denklemin elde edilmesinin
pratik bakimdan daha uygun olacagi dusinilmustir. Dolayisiyla s6z konusu zaman-

lar toplami ile tomruk capt arasindaki iliskinin denklemi,
Y =0,40903 + 0,02665. X (3.2)
r =0,7016
S, =03115

olarak elde edilmistir. Burada :

Y = halatin tomruga baglanmasi ve tomruktan ¢ozilmesi zamani (= sabit
zaman), dak

X —tomruk capi, cm
r = korelasyon katsayisi

Sy = tahminin Standard hatasi

— Yukld Halatin Cekilmesi Zamani : Traktdr - kablo cekimi bi¢ciminde bdélme-
den ¢ikarma denemeleri, daha &nce de belirtilmis oldugu Ulzere purizlilik ve bitki
Ortust durumu itibariyle birbirine ¢ok yakin benzerlik gdsteren hafif nemli dodal ze-
min Uzerinde yapilmistir. Bu nedenle, yamac¢ ylzeylerinin bitki ortusd ve puruzliluk
durumu, zemin kosullari vb. gibi dog§al faktdrlerin yuklu halatin ¢ekilmesi zamani
Uzerindeki etkisi ihmal edilmistir. Dolayisiyla yukli degisebilir zamani etkileyen fak-
torler olarak sadece cekme mesafesi, ortalama yamag¢ egdimi ve yik hacmi dikkate
alinmis ve bu faktdrlerle s6z konusu zaman arasindaki iliskinin denklemi,

Y

- 18,57196 + 0,13898 ."Xa + 0,20502 ;X2 + 4,74793 . X3 (3.3)
R

0,799
Syll2t3 = 2,5351

olarak hesaplanmistir. Burada :

Y = yikli halatin gekilmesi zamani (= yikliu degisebilir zaman), dak
Xj = c¢ekme mesafesi, m

X,, = ortalama yamag egimi, %
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X, = ylik hacmi, mj
R = katl korelasyon katsayisi
Sy1,23 = tahminin Standard hatasi

Yukaridaki (3.1), (3.2) ve (3.3) numarali denklemler, etid kosullari ya da ben-
zer kosullar altinda s6z konusu tarim traktoru ile traktdr - kablo ¢ekimi bigciminde
bélmeden cikarmada is veriminin, 6rnedin bir is saatinde ya da is gininde yapila-
cak is miktarinin tahmin edilmesi ve bu bicimdeki bdlmeden ¢ikarmada birim hacim
tasima masrafinin hesaplanmasi, dolayisiyla is zamanlari ve rayi¢ tablolarinin di-

zenlenmesi bakimlarindan yararli olacak ve bu konuda baslica olanadi teskil ede-
cektir.

Daha &nce yapilan bir calismada (BAYOGLU, 1973), sdz konusu traktdriin asagi-
dan yukariya dogru cekimde bdlmeden ¢ikarabilecegi en agir yiuk miktari ile ilgili
denemeler konu edilmistir. Belgrad ormaninda gergeklestirilen bu denemelerde asa-
gidaki tabloda gosterilen (Tablo 3.1.) ve baskaca bi¢cimde -mevcut olanaklarla- ta-
sinmasi miumkin olmayacak kadar uzun boylu ve kaim ¢apl kayin (Fagus orientalis,
Lipsky) ve mese (Quercus dshorochensis) tomruklari % 100 U asan egimli yamacglar
tzerinde c¢ekilip ¢ikarilmis, dolayisiyla bu denemeler, tUlke ormanlarinda bazi minti-
kalarda ¢ok karsilasilan kalin capli tomruklarin bu tip traktdrlerle asagidan yukari-
ya dogru cekilip bdlmeden c¢ikariimasinin mimkiin olabilecegini gostermistir.

Tablo 3.1. Belgrad ormaninda yapilan denemelerle ilgili veriler
Tablo 3.1. Data in relation to the vvinching studies carried out by the single drum
vvinch mounted on a farm tractor in the Belgrad National Forest.

Sefer basina cikarilan tomruklarin boyut ve hacimleri
Dimensions and volumes of logs extraeted per trip

Agac turd
Species Tomruk adedi Tomruk uzun- Tomruk c¢api Tomruk hac-
Number of lugu m em mi ml
. Log lenght Log diameter Log volime
logs per trip in m in cm in m3
Mese (Oak) 1 8,60 25 0,442
Mese » 1 12,70 40 1,596
Mese  » 1 5,10 43 0,471
Mese  » 1 5,40 57 1,237
Kayin (Beeeh) 1 11,50 = 37 1,236
Kayin » 1 5,30 7 2,468

Yine ayni calismada, bu kalin c¢apli ve uzun boylu tomruklarin, traktdr - kablo
¢ekimini takiben mevcut yamag¢ yolu boyunca belli noktalara kadar stratilip bir ara-
ya toplanmasi da gergeklestirilmis oldugundan s6z konusu calisma, ayni zamanda
insa edilecek basit suritme yollari Gzerinde bu traktdrle siriitme suretiyle tasima-
nin da basari ile yuritulebilecegini ortaya koymustur.

Bu kez, Bolu Devlet Orman isletmesi Saricam Bélgesinde yapilan bu calismayla
da s6z konusu tarim traktéru ile traktor - kablo c¢ekimi biciminde bdlmeden c¢ikar-
maya ait birim is zamanlari ile traktoriin is veriminin tahmin edilmesine c¢alisiimis-
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tir. Bunun icin, daha o6nce elde edilmis bulunan 3.1, 3.2. ve 3.3. numarali denklem-
lerden yararlanilarak Tablo 3.2. ve 3.3. olusturulmustur. Bu tablolardaki degerlerin
elde edilmesinde, sefer basina tasman ortalama tomruk hacmi (= 0,685 m3) gdzonin-
de bulundurulmustur.

Tablo 3.2. Birim hacim basina toplam bélmeden cikorma zamanlari (dak/m3)
Tabla 3.2. Total extractlon times in min per cu m.

n. Cekme
\ mesafesi
Yamag m
egimi \ W inching
y N. distance 30 40 50 60 70 80 90
Mean slope In m
in percent n.
60 4,67 6,97 9,26 11,56 13,86 16,16 18,45
70 7,92 1021 12,51 14,81 17,10 19,40 21,70
80 11,16 13,46 15,75 1805 20,35 2265 24,94
90 14,40 16,70 1900 2130 2359 2589 28,19

Tablo 3.2, farkli egimdeki yamaglar tzerinde birim hacim tomrugun belirli me-
safelerden traktdr - kablo gekimi suretiyle bdlmeden ¢ikarilmasinda s6z konusu ola-
cak toplam tahmini zamanlari vermektedir. Bu tabloda goriilen degerler esas alina-
rak is verimleri tablosu elde edilmistir (Tablo 3.3.).

Tablo 3.3. is verimleri (m~/saat)
Table 3.3. Outputs in cu m per hour

N. Cekme
N. mesafesi

Yamac¢ n. m

egimi Winching

% \ distance 30 40 50 60 70 80 '90

Mean slope m

in percent \
60 12,874 8608 6,479 5190 4329 3712 3,252
70 7575 5876 4,796 4,051 3508 3,092 2,765
80 5376 4457 3,809 3,324 2948 2,649 2,405

90 4,166 3592 3,157 2,816 2543 2317 2,128
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Bu tablo, farkli yamag¢ e@imleri icin cekme mesafesine bagli olarak degisen is
verimlerini géstermektedir. Bu tablodaki yatay ve dusey siralar izlendiginde, 6rnegin
yatay siralar igin soldan safa ve disey siralar igin yukaridan asa§iya dogru deger-
lerin kiguldugu goérulmektedir. Bu durum, bir yandan ayni edimli yamaclarda cek-
me mesafesinin uzamasiyla, 6te yandan cekme mesafesi ayni kaldigi halde yamag
egiminin artmasiyla birim zamanda yapilan is miktarlarinin azalacagl hususunu ser-
gilemektedir. Bu hususu, séz konusu tablodaki degerlere gére olusturulan Resim 3.1.

Winching Distance fn meter

Resim 3.1. is verimi ile gikarma mesafesi ve yamag e§imi arasindaki iliski.

Fig. 3.1. Relationshlp betvveen output and vvinching dlstanco - surrounding slope.

deki grafik daha acgik bir bicimde yansitmaktadir. Yine ayni grafikten, yamacg egim-
lerinin yikselmesiyle, verilen her bir egim degeri icin cekme mesafesine bagl olarak
is veriminin degisimini yansitan egrilerin al¢calis egimlerinin giderek dustagi izlen-
mektedir. Ve bu egrilerin egimleri, her durum icgin degismekle birlikte, belli ¢ekme
mesafelerinden itibaren dogruya yaklasmaktadir. Do§ruya yaklasan bu kesimlerde
is verimi en disuk degerlere ulasmaktadir. S6z konusu grafige dikkat edildiginde,
bu distuk verim kesimlerinin, yamac egimleri diklestikce daha kisa ¢ekme mesafe-
lerini takiben olustugu goérilmektedir. Bu ise, yamac¢ egimindeki artisin, verimli ¢ek-
me mesafesini kisaltacagir anlamina gelmektedir. Nitekim ilgili grafikten de anlasi-
lacagl uzere, % 60 e§imli bir yamac Uzerindeki ¢ikarmada verimli ¢ekme mesafesi,
% 90 egimli yamactakinden daha uzun olmaktadir.



A STUBY ON EXTRACTION BY A FARM TRACTOR

Dr. O. Biillend SEGCKIN

Abstract

In this paper, the analysis carried out on uphill wincliing the logs
from the felling location to the skid road im the forest \vere described.
In this analysis, a Standard farm tractor, vvhich was equipped wvith a
single vvinch drum, vvns used for extracting the logs.

Data for each pliase of the analysis vvere collected by time study
methods. From the data, the regression equations \vere developed, and
theui the results from these equations \vere discussed.

INTRODTJCTION

In Turkey. the actlvities of forestry have increased and spread over large areas
for the past 15 years. The construction of forest roads through the forests has caused
these developments to be made on a very large scale, because about 2500 km of
new roads annually have been constructed since early 1960's in accordance with the
plans prepared for the National Forests. Machines such as the bulldozer, grader and
so on have mostly been used in the building of these roads. Developmental activities,
especially roadbuilding, have increased the areas of accessible forests to a great ex-
tent. By constructing the roads through the forests, both the total wood production
in respect of quantity and quality, and the transport possibilities of this wood at the
lowest possible cost to milis and markets have increased.

In spite of ali these developments, the methods and devices of skidding have
stayed nearly the same until now. That is, the skidding known as the movement of
woods, one or several at a time, dver unimproved terrain from the stands to loading
or landing points on the primary transportation system, in Turkey, is stili done by
draft animals such as oxen, buffaloes, horses, mules and donkeys. In other words,
draft animals are the main source of mobile power that can be used for skidding,
other than manpower, in the country’ forests. On the other hand, the force of gravity
is also used to a limited extent for skidding of some forest products. Of course, this
force can be used only when the products are to be skidded dovvn on slopes steep
enough which allow their free movement vvithout the application of other power.

But, efforts have been made to convert most of the primitive vvorking methods
in farming to mechanized ones for almost 30 years, and today, the amount of farm
tractors used for farming operations has increased considerably. Of course, this de-
velopment is stili going on. Unfortunatly, as farming has been mechanized, the num-
ber of draft animals has decreased or stayed nearly the same. In fact, the decreasing
trend in the amount of draft animals during the last years has caused some prob-
lems in forestry, because most of the animals are also used for skidding ; vvhereas,
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as wvas mentioned previously, the annual wood production from the forests has in-
creased considerably. For example, 2,4 million m3 of roundwood production in 1963
had been 6,5 million m3 in 1973. In recent years, the number of workers vvorking in
the forests has also decreased and their vvages have risen highly, too.

On the other hand, the forests in Turkey are located in the regions where the
topographical conditions are extremely difficult. Ali these forests in the regions are
very old and so the logs obtained from forests are very thick. Whereas, skidding with
animals are successfully done on slopes up to 30 percent gradlent and also, animals are
the best means for skidding in the middle - aged stands. Therefore, the forestry of
Turkey faces today the mechanization of skidding operations. Briefly, the mechaniza-
tion of skidding operations in Turkey has arisen and become the focus of discussion
in recent years. Unfortunatly, no important step has been made towards success yet.
But some of the farm tractors used in farming in or around the forests have un-
successfully begun to be used for skidding in a very few forest districts such as Bolu
and Duzce. Hovvever, this beginning can be considered as an improvement for the fu-
ture of forestry in Turkey.

Of course, we are not going to discuss ali the problems mentioned above here.
But, in taking into consideration the facts indicated above and the technological de-
velopments in Turkey during recent years it will be posslble to say that man and ani-
mal power should be replaced by machine power to some extent where it appears
to be necessary.

They may be various kinds of skidding tractors or cable yarding equipment. As
it is known, skidding with farm tractors and animals is limited by the slope gradi-
ent which is around 30 percent and therefore these means of skidding on steep slopes
can not be used safely and economically. On these slopes only the cable yard-
ing systems such as the single or double drum vvinches for ground skidding, or short
distance cable cranes can be considered.

In view of these facts and developments, for the first time in Turkey, a farm
tractor \vas equipped with a single drum in 1973. This tractor first was studied for
only the vvinching capacity of it in the Belgrad Forest (BAYOGLU, 1973) and then, in
1974, the time studies in detail have been made on the winching logs by the same
tractor in the forests of Bolu.

It is the purpose of this paper to describe the time studies carried out on uphill
winching by the farm tractor in the forests of Sarigam in the district of Bolu and
to determine the amount of the work done per unit vvorking time of the tractor, and
then to discuss the results from the tests.

GENERAL STUDY CONDITIONS

As it vvas noted above, the tests were carried out in the Sarigam district of Eolu
Forests. The slopes of the study sites selected in the Saricam district are generally
steep, on average betvveen 50-85 %.

The winching studies were done vvith the conifer logs on the slightly molst ground.
The arca is situated at about 1550 m above sea-level. The weather vvas usually rainy
and foggy. The main species of trees in the forest is Abies bormulleriana Matt.
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THE TRACTOR AND iTS EQUXPMENT

Model of the tractor is Hanomag - Brillant 600 which is a Standard tractor
currently used for agricultural purposes in Turkey. It has a 56 - horsepower motor.

Both a single drum wvvhich has a wire rope capacity 120 meters in length and 10
mm in diameter, and a hydraulicly controlled skidding platform have been mounted
at the rear of the tractor (Fig. 2.1.). The hydraulicly controlled platform has been
designed in order to lift the butt ends of logs during the skidding. And also, this
equipment has been helpful in winching for the stability of the tractor.

An important problem encountered in tractor skidding has been the rise of the
front axle because of back loading which is very common for agricultural tractors
when they are used for similar purposes, vvhich cause difficulties in steering. There-
fore, as a simple solution, a metal box 0,87 X 0,45 X 0,45 meters in dimension has
been mounted in front of the tractor and this box has been filled vvith gravel or some
skidding tools which weight nearly 300 kg (Fig. 2.2.). Besides, the firm which
mounts these tractors in Turkey has also been developed several special vveights to
be used in such cases. But. instead of the weights, if a small bulldozer blade or loader
arms are mounted in front of the tractor, it can be used for different purposes, for
example such a tractor can fye used for building skid roads in forest or for loading
in the log transportation vvith lorries. Loading attachment is also able to be very
useful both in unloading and piling the logs at landings. So, after now, farm tractors
to be used for skidding the logs should be equipped with useful equipments such as
bulldozer blade or loader arms and so on.

TIME STUDY

Data for each phase of the tests have been collected by the repetitive timing
method. These time studies have been performed on both manual and non -manual
operations.

Manual Operations

Manual operations are important in a wheeled tractor logging system because
they can consume much time. Three manual operations studied are :

(1) pulling the cable to the log,
(2) Chain - setting

(3) unhooking the winch (ne at the landing

Pull cable operation

The time for the pull cable operation began when a logger took hold of the vvinch
tine and continued until the logger was approximately 30 cm from the log to be
vvinched. It was assumed the vvinch' did not affect the time taken to pull the cable
free because the winch vvas in a free - vvheeling position. But slope had a little effect
on the pull cable time.

Ali the data obtained have been shown in Table 2.1. From these data related to
the pull cable operation a regression equation has been developed and the equation is :
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Y = - 1,17129 + 0,01836 . X" + 0,01720 .
R = 0,889
Syj2 *0,2032

Y = an estimate of the time required to pull the vvinch cable from the landing
to the log in min

X1 = distance from the landing to the log in meter
Xj = surrounding slope in percent
R = Multiple correlation coefficient

Sjm2= Standard error of estimate

The equation above can be used to approximate the pull cable time for various
distances and slopes, betvveen 14 -93 meters and 50 -85 % respectively under the
studied conditions.

Chain - setting and unhook operatjons

The time for the chain - setting operation began when the chain setter approached
the log (approximately 30 cm from the log) and began to place the chain around
one end of the log ; the time was completed when the chain was placed around the
log and the vvinch Une was hooked to the chain.

In the unhook operation a logger, who set the chain around the log, unhooked
the vvinch Gne from the chain after the log had been vvinched to the skid road or to
the landing. The time began vvhen the winched logs reached the landing and ended
when the vvinch ine and chain vvere unhooked.

From the data related to the chain - setting and unhooking operations, the re-
gression equation belovv has been developed.

Y = 0,40903 + 0,02665 . X

r 0,7016

S

\

0.3115
wvhere

Y =an estimate of the time required to set the chain around a log and toun-
hook the vvinch Gine and the chain from the log.

r = simple correlation coefficient

Sy = Standard error of estimate

Non - Manual Operation

In this test, as a non -manual operation, we havemade only the studies for
vvinching the logs from the felling area to the landingsalong the skid roads in the
forests of Karadere district.
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The vvinching time began when the wvinch ine and chain were hooked together,
and ended when the log had been \vinched to the skid road.

We felt and shovved that the winching time could be influenced by variables such
as winching distance, surrounding slope and load volime. The data related to the
vvinching were given in Table 2.1. and from these data the following equation was
developed :

Y = - 1857196 + 0,13898 . Xy + 0,20502 . X, + 4,74793 .X3
R = 0,799
Sy123 —2,5351

where

Y = an estimate of the time required to vvinch the logs from the felling area to
the landing in min

Xj = vvinching distance in meter

X, surrounding slope in percent

R = multiple correlation coefficient

Syi.23= Standard error of estimate

The equation above can be used to approximate the winching time from the fell-
ing area to the landing along the skid road.

It is obvious that it would be possible to estimate the total time required for a
round trip vvith the help of the three equations given previously, hence, to calculate
the daily production (or output) of the farm tractor under the studied conditions.
As it is knowvvn, the daily production of an equipment dctermines the servicebillty
of it from the view point of economy.

In an earlier study, vvhich was carried out by Bayoglu on skidding with the same
tractor in the Belgrad Forest, in 1973, the capacity of the single drum winch and
tractor were tested, for this purpose heavy and long length logs vvere pulled by the
vvinch on the slopes of % 100 and more. Whereas it is impossible to use the existing
skidding methods under these conditions (BAYOGLU 1973). So, these tests shovved that
the heavy and long length logs cut in mountain forests could be skidded by this kind
of wvinch from the felling areas to the skid roads and then could be skidded on the
tractor roads built on slopes and assembled at the landings located along the truck
roads.

But, in this second study made on the same equipment and tractor, as previously
stated, we intend to determine the daily or hourly production of it in the uphill vvinch-
ing logs on slopes in mountainous forest regions. For this purpose the values required
vvere estimated by using ali the three equations for the real data in Table 2.1. first
and then Table 3.2. and Table 3.3. vvere prepared. In estimating the values in these
tables, the average volime of logs vvinched per trip was calculated as 0,685 m?.

The total moving and handling times per trip and the hourly productions esti-
mated for the different wvvinching distances and surrounding slopes are given in
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Table 3.2. and Table 3.3. respectively. From Table 3.3. it is eaaily possible to see the
changes in the hourly production according to the different vvinching distances and
surrounding slopes. In short, as it is also seen in Fig. 3.3 the daily production
is influenced by both the vvinching distances and the surrounding slopes. That is, the
longer the vvinching distance and the steeper the slope, the hourly production (output)
of the farm tractor lovver.
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