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Eri tavalla käsiteltyjen 

havutukkien uppoamisesta 
Sotie n jiilkeisessii puutava ra n ha nkinna n kehitt iim is­

l_vössii on piiii huo mio kiinnite ll y ja a ivan o ike ut e tus ti 
ha nkinnan koneelli s la misee n. P ienemmiill ii työ- ja 
raham~i ä räll ii o n saa lava e nti s tä enemmii n a ikaan. 
:\ft1lla samaan piiäm äiiriiii n voidaa n m~·ös piiiis tä to i­
s in , tosin \"iihemmii n n ii ky ,·in ja , -ähemmiin huomio ta 
he räll ii,·in keino in. jo tka voi,·a t johtaa jopa par <>m ­
piinkin ta lo udelli s iin tuloks iin . E riis liilla is is la p uu · 
tava ran hankintaan liill y ,·is tii kys~·myks i s t ii , joissa k o­
neellis t:llnisen vä litö n vaikutus o n uht eelli sen · v~i hä i ­

ne n , o n ha,·utuk k ien uitt o hu ka n suu r uus ja m a hd olli­
s uude t sen pie ne utiimiseksi. 

ilammeko kuo riitu a va i 
, ·iime vuosina as tunut hn·in 
lwnkinnas. a , s illä 

kuorelli s la puuta , on 
e lua l:J lle saha lukk ie n 

1. kun rinta lyön suo ritus m e lsiissä ta i r a nl ava ras­
tolb luo lt ::w k a lle nl e nsa li säksi l ie ll ~·jii vai ke uk­
sia työvoima n saann in ja osit ta in kuor le n h iivil­
liimisen s uhteen , 

2. s iirrelliiden ku urima k oneid en kii ~· ttö o n nyt ja 
va rmaa n tulevai suudessakin e r ittä in ha nka laa. 

3. kuore llisel luki!. e i,·iH s ini s ly e i,·ä tkä saa varasto­
Iahoa kute n kuo ritul lukit ja 

-L kiinte ide •f kuu rimako ne ide n kehillnninen o n 
tehny t h a vulukkien le!Hlaskuo rinna n e n tis tii 
ka nnatta va mmaksi. 

1\a ikki nä m ä lekij ii t pa inava t vaa·assa n iin pa ljon , e ttä 
kuore llis te n lukkien uitto innr>s taa pu ulanu-a n ha nk­
kija in mieltä E tehi-Suo m essakin . Jarru tta va na tekijänii 
o n Whiin m e nnessii vesio ike usla insäädännön k ielte ise n 
s uht a utumisen ja uill o m aksu jen s uu renemisen lisiik s i 
pel ko uitto huka n kasva misesta koh tuutt om a ks i. On 
luo nn o lli. la, e ll e i pe lkiis liiiin kuorell ise n ja kuo ri lun 
p uun uill o huka n ke kim iiii rii i en eron tie tii mine n r iitii , 
,·a a n k iiylä nnö n to imintaa ,·tulen m e idii n o n m~·ös 

oll ~wa seldllii s iitä , mit e n s uuri m iiiirii u illoon pane­
mis la mme havutukeis ta saapuu perille e rila isi ssa o lo ­
suhteissa, jo ll a voisimme ha rkita , mi tii p ui ta m e ~· l i ­

päiitiHin uit a mme ja mit kii puut kanna ttaa kiisit e ll ii 
erikoism ene telmin en nen uittoon panoa . 

Aikaisemmat selvitykset 

Järvelän a r vio iden mukaan havu lukkien u ill ohukka 
o n m eillä laskett ava -l · . -5 °/o:ksi , jos ta mäiiriis lii kui ­
tenkin vain n . 3 °/o o n u ppoamista ja 1 · · · 2 °/o räjiiy­
ly ksis lä , puo mien ka iraamise ta , karkaamisesta ja 
va rka uksis ta ~·ms. a ihe ulll\·aa . Täm ii an·io on käsi te t­
lii,·ii liihinnä ku o riilu ja havu tu kkeja koske vaksi. 

!\luis ta uitt o hu kan suuruutta koske,·is ta selvilyk sis tii 
on m a inittava e ri koisesti r uo tsalaisen A. Karlenin Y. 
1952 julka isem a tu tk imus, joka perustuu p ienten puu­
m~iärien vedessä seisott a miseen . jatkuviin punnituksi in 
ja saa tuje n tila vuuspa inolu kuje n tilas lo m ntem a:-t lt i­
seen laske ntaa n. Ka rle nin mukaan ku or iitu jen mänty­
lukkie n ly vi - ja \:äli pölky t e ivä t ensinkää n uppoa yh­
den uitto kesii n aikan a, jos kuurinnan ja Yeteenpa non 
dlinen aika o n vähintää n 20 vrk. Kuin1misajan olles­
sa lyhyem pi u ppoamine n saavuttaa pii r roksessa 1 esi­
te ty t mita t. Vastaava kuo rellis ten mäntytukk ien uppoa­
mine n nou see l{arlcnin mukaan sen sijaan jo luntu­
yas ti s uure mmaksi (piirros 2) . Pi irrok . e Ia voidaan 
ha ,·a il a , e llii y li 60 °/o sydä n p u uta sisiiltii, ·ii t tuki t ei,·ät 
kiiy liinnöllisesti ka tsoen ole uppoamisvaa ra lle altt ii ta . 
.Jos tukeilla o n la ka naan esim. 30 pii iviin kuinJ m is­
a ika , no usee u ppoaminen se u raavaksi: 

S yd ii 11 flllll 1 rr 1 a/ vrr l ii pi mi 1 rrst 11 

50 Ofo 
U ppnaminen 

2 °/o 
-lO Ofo 8 °/o 
30 °/o 22 Ofo 

Viihilen sydän puu ta s isiil tiiviil ty,·i- ja Yälitukit Yaa­
ti vat lii m iin mukaan ka hde n kuukaude n k uiYum isajan 
tull a kseen ri i ll iiYiin uimisk ~·kyisiksi. Sen s ijaan män­
n~·n lat1·a lukkien u ppoaminen on J.;ar len in mukaan 
tuntun1s li ,-ä h ii isem piiii ku in l ~· ,· i- ja viil itukk.ien (piir-
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Piirros 1. Varasiolla kuori i tujen männyn 7' pituisten tyvi- ja 
vä lipölkkyjen uppoaminen kuivumisajan vaihdellessa eri 
sydänpuun läpimittaprosentti luokissa Karlenin mukaan. 

4 kk. uitto. 
Fig . 1. Sinking rale of 7' p ine butt and middle logs barked 
al the sto rage site when the seasoning time varies in the 
::lifferenl heartwood percentage: diameter classes ilccord-

ing to Karlen. 4 months' floating. 
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Piirros 2. Kuorellisten, 7' pituisten männyn tyvi- ja väli­
pölkkyjen uppoaminen kuivumisajan vaihdellessa eri sydän­
puun läpimittaprosenttiluokissa Karlenin mukaan. 4 kk. uitto. 
Fig. 2. Sinking rate of unbarked 7' pine butt and middle 
logs when the seasoning time varies in different heartwood 
percentage : diameter classes according to Karlen . 4 

months' floating. 

ros 3). 1\uorilul la lvatukit uppoa\·a t h ydn viih ii n kui ­
ntmisajan o ll essa nlin 10 Hk. ja kuore lli sistakin up ­
poaa a inoas taan y li 6 °/o kuh·umisajan o ll essa :?0 vrk. 
Lal\·a tukki cn hp·ä uimiskyky aiheutuu niiden nopeas­
ta kuin11ni ses ta , jota ei edes hi ema n lyYitukkeja no­
pea mpi ve ttyminenk tiiin kykene ,·as taamaa n . 

:\fäiden, kuoriitujen lukki en osa lta rr itt ii in positii ­
,·isl en tulos ten jälkeen li enee syytii ta rk as te ll a hi e­
man mitalin to is ta kin puolta eli norj a la isen prof. 
G. /{/emin Glomma-joella n ·. 19-!9· ··52 suu rilt a mien 
ha ,·utukkien uit toh ukka tutkimuslen enna k kotuloksia . 
Kl emin mukaan kuoriituj en kuu silukkien uitt o hukka 
nousi keskimiiä l"in 11.6 °/o: iin , kun vas taani luku ku o­
relli sill e kuusitukeill e o li va in 6.2 °/o. Ku ori itu jen 
m iintytukkien uittohukka o li 7.3 °/o ja kuorelli sten 
9.0 °/ o. Sydänpuun mäii rii llä e i ollut sanott a vaa mer ­
kitys tä. Vaikuttaa kuitenkin s ilt ä , ellii jo tkin ulk o­
puoli se t te kijät o \·a t pää ssee t vaikuttamaan näih in tu ­
loksiin. 

Vihjeenii up poamisen suuruudes ta pahimmassa ra­
pauksessa. kuoriituj en ja kum·elli sten m äntytukkien 
o lle sa uitt oo n panlaessa ah·an kuiYum a tt omia , oYa l 
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Piirros 3. Kuorellisten ja varasiolla kuorittujen, 7' pitui sten 
männyn latvapölkkyjen uppoaminen kuivumisajan vaihce l­

lessa Karlenin mukaan. 4 kk . uitto. 
Fig . 3. Sinking rate of unba rked and storage-barked 7' 
pine top logs when the seasoning time varies according 

to Karlen. 4 months' floatinq . 
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Piirros 4. Jäällä niputettujen ja koko ajan vedessä olleiden 
mäntytukkien uponneiden ja rampojen määrä nippuja pu­
rettaessa touko-kesäkuun vaihteessa eri sydänpuun pinta-

alaprosenttiluokissa Metsätehon mukaan. 
Fig. 4. Pine logs which have been bundled on the ice 
and kept in water throughout: the number of deadheads 
and sinkers on releasing trom bundles at th e turn of May, 
by the different heartwood percentage: area classes 

according to Metsäteho. 

~! e t sä t e h o n tulokse t a luk i jäälle nousseessa vedessä 
ja sen jiilkeen a \·o ,·ede sä o lleiden mä nty tukkinippu­
jcn alaosa n pö lkkyje n uppoamise ·ta touko-kesäkuun 
va ihteessa tapahtuneen nippujen purkam isen yh tey­
dessii. ponnei ta ja rampoja (vain toinen pää veden­
pin na ll a) oli enemmän kuoriluis a kuin kuorimatto­
mi ssa tukeissa (piirros -! ) . Kuorelli si sa lukei a o li 
upo nneita ja rampoja sano ttavas ti vai n s illoin kun 
sydänpu uta o li vä hemmä n kuin 20 °/o latvapään ~inta­
a las la e li suunnill een 45 °/o lä pimi las ta. Kuorilui s a 
tukeissa uppoamis ta tapah tui huomallaYan paljon jo 
Yarsin suuri s a sydä npuuprosenttiluokissa. ämä ko­
kee t ,·iittaavat iihen , e ttä kuoren keventävä va ikutus 
lyh ytaikaisessa uitossa o n Ya rsin voima kas . 

Tutkimusaineisto 

Saa tu a mme näin jonkin la ise n kuvan siitä, milii 
hav utukkien uppoamises ta tä hän mennessä tiede tää n . 
käymme nyt kiisiksi ~[e lsä t e h o n uusimpiin tul oksiin , 
jo iden saamises ta o n kitt e tUi ,·ä \V. H o s e n 1 e w 
& C : o 0. Y : n ja K o k e m ä e n j o e n u i 1 t o­
y h d i ;., t y k en suuria n ·oi ta tukea. T iedot kosk e­
,·a t 11. 16 000 hyvin va ihte levalla ta,·alla käsit ellyn 
kuusi- ja mä ntylukin uill o lulok ia Kokemäenjoeita 
,·:lta 1953. I~u ore lli s i a ja metsi.is ä kuoriiluja hav u­
tukkeja ko ·ke ,·a t tiedo t ova t läy in \·ertailukelpois ia , 
si ll ii hakk uut yö ma ill a joka lo inen runko kuori ttii n ja 
joka loinen jä tett iin kuorima tta. \ ara !o lla eri ku o­
rint a-as lei ·et tuki! varasto itiin tii · in seka i in ·amoi­
hin telaka oihin. Ko ko a inei ·to ja ltiin ·euraaviin 4 
ryhmä:'i n : 

A 
B 
c 
D 

1/akkuupai kka 
~lulli a 

Keuruu 
Ikaalinen 
Ikaa linen 

\ ' et eenpanoai ka 

23.--29. -l . 
4.--12. 5. 

29. 4.--13. 5. 
15.--23. 5. 

Hyhm icn :\ ja B tuki! nipute ttiin Vilppu la a 10.-
22. 6. eli korkeintaan 2 kk. irtou iton jä lkeen . ipui a 
o lo kPs li kuukaudt>n . . illii nippujrn purkaminen Tam-



pe ree lla tapahtui 13.- 22. 7. Hyhmicu C ja D puut 
eivät olleet nipuissa ensinkää n. Pe rille Porii n koepuut 
saapuivat elokuun lopulla ja mittaus suoritettiin siellä 
29. 8.-11. 9. Näiden k oe-erien lisäksi tutkimusaineis­
toon sisältyi kaksi e ri a ikoina varasiolla kuorittua ryh­
mää Keuruulla , joten niillä ol i takanaa n 1 kk. nippu­
uitto irlouilon lisäksi. Kaikki koepuut olivat nume­
•·oituja. Uimiskyvyn to teaminen suorite ttiin ensiksi 
he ti veleenpanon jälkeen, to isen k erran Vilppula sa 
ennen niputusla ja l kaalisten puiden o a lla Siuros a 
he ti sen jälkeen , kolmannen kerran Tampereella nip­
pujen purkamisen yht eydessii ja lopuksi Po ri ssa uiton 

päättyessä . 

Mäntytukkien uppoaminen 

Puullum<lll a tukkien uimiskykyyn he ti vc leenp:mon 
jälkeen o li upon neil a jn rampoja m ä n tytukkeja lo i­
sessa mitta uksessa eli 11. 2 kk . ,·e tcen panosla ta ulukon 

1 mukaisesti. 
:\felsässä ku oriluis ta lukei. la oli sek ti uponneita e ttä 

ra mpoja 0.2 °/o, kun taas ku orelli sisla lukeisla oli 
upo nnut paljon enemmä n e li 1.2 °/o ja rampaulunul 
saman verran. ]{uorellisia Jal\·a tukkeja oli upo nnut 
hieman enemmä n. Voidaan sii . anoa , e tt ä lyhytaikai­
sessa irtnuitossa mänlytukkien uppoamislappio py ~yt ­

telee erittäin pienenä, olipa tukil kuorillu tai jät elly 
kuorimalla. Eri a iko ina ve leenp:ml ujen e r ien kes­
ken on tosin jonkin verran e roja - e rikoi ses ti kuo­
ritulla tavaralla - mutta mitään m erkitläväi:i suuruu -
luokkaa ne e ivä t kuitenkaa n o le. L~·hylaikai sen u iton 
ollessa kysym yk sessä mi:intylukkeja ei siis a inakaan 
uppoami en pelosta ta r vi tse kuoria . 

Peri!Hi Porissa saadut tulokset kiinnoslane,·a t k ui ­
tenkin enemmä n , joten Iässä yhteydessä ei ryhd~· t ii 
selvittämään, mitä muut uppoamiseen va ikuttava t te­
kijät m erkitsevät lyh y ta ikaisessa irtoui tos a , vaan k es­
kity tää n pitkäa ikai en uiton va ikutuksiin, jollo in up­
poami een va ikuttava t tekijät e ii nlyvä l ,·oimakkaam­
pina ja selvempinä. 

Metsässä kuoriluis ta ja kuorellisis la m ii nly lukei.la 
o li uponne iksi a rvoslellu ja ja muista sy istä kuin up­
poamisesta m a tkalla kadonneita ta ulukon 2 muka i. e<;li. 

Taulukko - T able 1 

.\frlntl)tukkien uimiskyky 11. 2 kk. irtouit on jål kcen . \ 'ä /i­
pö/1.-yt on luettu latvapölkkyihin n iin tässä kuin muis~a­
kin taulukoissa ja piirrok sissa. Huoyancy o f pllle 
/ogs after al>out 2 m onths' /oose floating. Th e 1~1 iddle 
/ogs havc l>een inclurlecl as t o p /ogs bot h !Jere an d 1/l the 
fJ t h er tah/es anrl figures. 

:\liinly - Pine 

1\uoriltu ­
Barked 

-::; 
1 
~ C) 
~..c 

E -o 
c: " c:~ 

Kuorellinen ­
Unba rkcd 

1 
-::; 

~ ,_ c: 

= "' d ~ 

=-= c..-,..-o 
~:;. c c: 

'"' c.. 
o:: o 

1 

Ofo kpl. l11 n 1 Ia - 0/ o of numher 

0.1 0.7 0.3 

0.3 1. 2.3 

T y vipölky l - 13ull 0 .2 1 

0.2 1.2 1.2 

_L_a_h_•a__,I_Jo_·l_k,__y_t __ T_o_,_r ...,.' __ o_.2 
Kaikki - Ali j 0.2 

--------------------------------· 

f au fukku · Tu/Jlt• :L 

Miintytukkicn upunneidcn ja m uista syistr/ kfllfonm•ide n 
mäårä n . 4 kk. uit ossa. - N um ber o f pine loo sinkers 
and /ogs Ios/ f or other reason s in about -1- m on t hs· f/ oatiny. 

:\1iinly- Pinc 

l~uorillu ­

Ba rked 

..:. '" = <.> ~ 

=....:::::: "' "' 
g~ ~ 

0 

"- "' :::::> " ..... 

\ J~uorclli n t> n ­
· l.inharkcd 

:: = .... ..:< "' -
c C/) .g 
c.. 

::J " :.<: 

0/o kpl. ln n1s la - 0/o o f number 

T y ,·ipölkyt - Bull 1.4 2.8 .J .I 2A 

_L_a_h_·n-"l_lo_·l_k_,_y_L __ 1_'o-"l_l __ I_A ____ 2_.2 ____ G_.G_-._2 .0 

1\nikki - Ali U 2.5 .J.S 2.2 

Tii m ii nk :~ ll a i scn tutkimuksen per ushei kkou. on sun:L 
e llei koskaa n ,·o ida varmuudella anoa ka iki Ia ka­
donnei !>la pui ~. l a , mistä syys lii ne ova t kadonneet. 
Va llaosa ny t kadon neisla lukeista k uu lunee kuit enkin 
erotl e lu n huomaam a ll a sivuulla nei iin . mikä ilmeni 
osittain tä llai sten p uiden löylymi. estä sa ha n lukki ­
n nas losla . Li s:· k ~ i o n o lell a ,·a huomi oon . e tt ä upon ­
neeksi arvoslelcminen o n voitu suoriitaa a ikaisempien 
mill a u sluloslen peru leella , joten u pon neiden m iiii rii t 
kuvaslaneval m elkoi:ella ta rkkuudella tode lla lfiJOn­
neiden lukua. K u o r i t u i s L a mä n t y t u­
k e i s t a on siis Iaske iiu u p o n n e i k s i 1.4. 0/o ja 
k u o r e 1 1 i s i s 1 a lukeis la ,-asiaa ,·ast i 5.8 °/o. E ri 
pölkkyryhmien ,·ti lillä ei ole lode lla d sa mitä i:in o leel­
lisia eroja. 

Nii mii k eskim iiä l"ii isel lu,·uL o ,·a t kuitenkin h yvin 
harha ull avi a eikii niillti ole suurtak aan m erkitys tä 
mui ta uitl ovii~· li ii ja ~·lipää l äii n erila isia olo. uhleita 
,·a rlen. Sen vuo ksi onkin päähuomi o uunna ll:wa eri­
la is ten u p poa mistekijö iden ta rkaste luun. Sydänpuu­
prosentin mul,aan ryhmilell~· inä uponneet ja k adon ­
nee t ldi~·,· iit ilmi piirroksesta 5. Sydänpuun m äärä 
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Piirros 5. Metsässä kuoriitujen ja kuorellisten mäntytukkien 
uponneiden (vinoviivoitus) ja muis a syistä kadonneiden 
(valkea) määrä sydänpuun läpimittaprosentin vaihdellessa. 

4 kk. uitto. 
Fig. 5. The number o f sinkers (oblique Iines) and logs 
disappearing for other reasons (white) among forest­
barked and unbarked pine logs when lhe hearlwood 

percentage : diameler varies. 4 months' floating. 



Trwlukku - Table 8 

.11/e ja yli 50 °/o sy(h/npuuta sisältävien mäntytukkien up­
poaminen n . 4 kk. uit ossa. - Sinking rate of pin e logs 
containing uncier and ouer 50 °/o of heartwood in about 
·'> months' fl oaling. 

Sydänpuun 
liipimiltaprosenlli -

Hearlwood perce nl agc: 
~l iinl y - l'in c diamclcr cla ss 

-

1 

Alle 50 °/o- Yli 50 °/o 
Undcr 50 °/o Over 50 °/o 

Uppoaminen, Ofo -S in~in g, 0/o 

Ku oriliu - Barkcd 3.0 

1 

0.6 

Kuo rcllin cn - Unbarked 12.9 1.2 

uoiku//aa siis aivan ratkaisevwsti, kuteu jo e ·im . 
Karlenin tutkimuksessa vakuutta vas ti ilmeni . J<adon­
ueideu osuus n ouda tte lee m yös samoja linjoja , jo teu 
uppoamisluvut e ri sydä npuuprosenttiluoki ssa e ivät n1 i 
poiketa su ures tikaan tode lli sis ta a r vois taa n . 1\un ~y­

dä upuuta on a ll e 40 °/o Iatvaläpimitasta , o n uponneit a 
k uo rituista t ukeista 5.1 °/o ja kuo1·elli s is ta 21.2 °/o. 
Up poaminen o li 50 °/o:n rajan y lä- ja alapuolella 
ke kimää rin ta ulukon 3 mukainen. 50 °/o: n raja näyt­
tää olevan ratkaiseva erityi sesti kuorellisilla tukeilla. 

Nä iden lukujen peru steell a näy ttää sillä , ett ei nlle 
50 °/o ,<:ydänpuuta sisältäviä ku orellisia tukkeja h evin 
kannata ui//aa. 

h:uinka paljon sitten metsissä mme tä lla isia tukkeja 
o n, muodostuu hydukin tä rkeä ksi kysy my kseks i. Pä­
le,·iä lukuja e i tä ·tä se ikas ta o le . saa tav issa , multa 
jo nkinl a iseks i vihjeeksi ma initt a koon ensiksi täs tä tut ­
kimukses ta saad ut ti edot (piirros 6) . Alle 50 °/o sydä u­
puuta s isii ltä Yiä tukkeja o li 36. 7 °/o e li sii s hi em an y li 
1/3 kappale lun1s ta. Ty,·itukeista niit ä oli keskimää rin 
23.6 °/o ja vä li- ja latvatukeis ta 51.8 °/o. Vertailun 
n10ks i ma inittakoon, e tt ä :\l etsä teho n havupuiden ra ­
·iinkaatotutk.imusa iueistossa , jo ka o li k e rä tt y viidessä 
pitä jässä Itä -Suomessa sij a itsev ill a työ ma ill a . tä ll a is ia 
mä ntytukkeja o li jopa enemmä n, nimittä in 11. 40 °/o. 
Voi ta neen sii s sanoa, e ttä lähes 40 °/o m äntytukeista 
kuuluu vähän sydänpuuta sisältiiviin ja sit en uppoa­
mis,·aarassa oleYiin . 
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Pii rros 6. Mäntytukk ien sydänpuumäärän jakaantuminen. 
Fig. 6. Dis tr ibution of the heartwood quant ity of pine logs. 
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7. Metsässä kuor iitujen ja kuore ll isten männyn tyvi ­
ja latvatukkien uppoaminen. 4 kk . ui tto . 

Sink ing rate o f fo rest-barked and unbarked pine 
butt and top logs. 4 months' floating . 

Sydänpuuprosentin ,·a ikutus ta e lviitää tuntm·as ti . 
jos tarkastelemme, mit en asia on tyv i- ja !:Jtvatukl ien 
suht een. Piirrok es ta 7 huomaamme tyvitukkien ole­
van selvästi huonommassa asemassa, kut en I< a rl enin ­
kin tutkimukse sa. E rikoi en ta rkka na o li s i o lta va 
mä nnyn ty,·itukkeja ve teen pan taes a , o lipa s itt en ky­
symys ku orellisi Ia ta i kuoriluista tukeis l:1 . T ii m ii va l­
lit se ,·ien kä it yskantojen vas tainen tul o · a iheutunee 
~-e kii. ty ,·itukkien suuremma ta kuiva tilan1uspa inos ta 
e tt ä kuore lli silla tukei lla li säksi paksun . kuoren ,·c t­
tymises tä. 

Uppoa misen ,·aihtelu eri ku ivu mis luoki s a on es i­
te tt y ta ulukos a 4. 

1. eli parhaassa 1.-trivumisluokassa uppoaminen on 
selvästi pienempi kuin erikoisesti 3. luokassa, mikä 
käsittää aluste /at ja tulvan valtaan joutunee t puut, 
joiden mää rä lässä a ine i tossa o li e rittä in suuri. Mit ä 
kuivumisluokka va ikuttaa vä hä n ja runsaa ti ydiin ­
puut a sisä lt ävi en tukkien uppoa miseen, kä y hava in ­
no lli e ti ilmi ta uluko ta 5. 

H ·,·ä ll ii nuastoinnilla saadaa n \'ähän sydä npuuta 
sisä lt ävien kuor iitujen mä ntytukkien uppoamin n pu­
toamaa n 6.3 °/o: ta 1.5 °/o: iin ja kuo relli sten mänty · 
tuk..ki en vastaava ·ti 16.5 °/o: ta 10.8 °/o:i in . Sen ijaa n 
runsaas ti ydii npuuta i ä ltävien tukkien uimi kykyy n 
va ras toinnin ,·a ikutu · on \'a r in heik ko . Ku orimalla 
alle 50 °/o sydänpuuta sisältävät tukit ja varastoimalla 
ne ensiluokkaisesti voidaan tä llai Ien ku orelli s ten män-

Taulukko - Table 4 
Eri kuivumisluokkiin kuuluvien mäntytukkien uppoaminen 
11 . -i kk. uitossa. - inking af pine logs of cli/lerent 

sensoning classes in about .i months' flonlilllf· 

h:uin1mi luokka -
1 

:\l iinly - Pinc . ea on ing cla 

1 1 2 1 
:l 

l"ppoaminen, 0/o - S inking, Ofo 

Kuoriliu - Barked 0.6 
1 

u 
1 

2.9 

IK uorellin en - L'nharkcd -1.8 6.2 i.-1 
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Piirros 8. Eri aikoina veteen pantujen, metsässä kuo riituj en 
mäntytukkien uppoaminen kuivumisluok issa 1 ja 3 (1 =hyvin 
varastoi dut, 3=alustelat j a tulvan valtaan joutuneet p~.;ut ). 
A=veteenpano 23 .-29. 4. B=veteenpano 4.-12. 5. 4 kk. 

uitto. 
Fig. 8. Sin king rate of forest-barked pine logs, put into 
water at different times, in seasoning cl asses 1 and 3 {1 = 
well stored, 3 = foundation logs and logs submerged by 
flood water) . A = launching Apr il 23-29. B = launching 

May 4-1 2. 4 months' floating . 

t ~· tukki e n uppoaminen pudo lluu k eskiarvoa edus ta­
vus/a 12.9 °/o:s /a jopa 1.5 °/o:iin . Pelk kä sydä npu u­
köyh ien tukkien e rik oisva ra to iminenki n a n taa Yar in 
ilahdutt ava t tulo kse t, o lipa sitt en ky ·ym y k uo relli ­
ses ta ta i kuo rilu sta tava ras ta. Va rh a i:cn Yeleen pa non 
o ll essa k~·symyk essi.i saavut e tt ava hyö ty on kuo riluilla 
tuk cilla ede llä csile lly j ii lukuja uurem pi (pii r rokset 
H j :-1 9 ) . T yvitukeill a hyö ty on pa ljon : uu rem p i kuin 
tat va tukeilla. 

Vu ruslollo ku orinl a on meillä suu re .. a mill a kaavas­
sa e ·iint yvä ilmiö, jos ta tukk ie n kohda lla ei kuit en ­
kaa n hevin pää Lä irti . Tä ll ai. een lukkien kä ilte ly­
tapann liitt yy uppoa mi smi elessä erä it ä pa hoja vaaroja. 
.J os ku urinta ly kk äy lyy t~·övoima n puutlees ·a . ,·o i kui ­
nnni s:-~ ik a käydä liia n l~· h~·e k i. Kui vum isajan o ll essa 
3 · · ·4 viikkoa uppoaminen o li Keuruult a tulleill a m iin­
nyillä kes kim ää rin 0.4 °/o ja vasta 1 !/, · · ·2 viikkoa en-

T nulukko - Table 5 

.1/le ja yli 50 Ufa sydänpuu/(( sisältävien mäntytukk1en up­
poa minen eri k uiv umisluokissa n . .j kk. uil ossa. -
Sinking rat e of pine logs con tuining under ancl over 50 °/o 
of hearlwood, by dilferenl seasoning classes, in aboul .t 
months' floating. 

~l ii nt y - Pinc 

Kuo r iii n - Ba rked 

jKuorelli nen - nbarked 

Kn in1mi luo kk a - .' easoning 1 
Ia s 

Sydiinpu'un liip imill aprosen lli -
Hea rtwood percen lage: 

diameler cla 
!--,-----,---

~~ 1 ..._ _ 
= •r.> 

1 e '-
~~ 

' ;:: o 

I!Jppoa min l' n, 0/o - Sinking, 0/o 

1.5 0.3 (l.:i 1 1.2 

10. 16.5 !.6 

Zlepoam/m:n., 
% :SinJt inJ ..1{ .. J2 

3ol uorellnen m e1n 'Y .}0 
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oB ryi"J elo .s.s 

\ 1 . 3 

/0 \ 10 
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Jydänp r;v- lle o rlwood /. 

Piirros 9. En aikoma veteenpantujen kuorell1sten manty­
tukkien uppoaminen kuivumisluokissa 1 Ja 3. Veri. piirrok-

seen 8. 
Fig . 9. Sinking rate of unbarked pine logs, launched at 
different tim es, in seasoning classes 1 and 3. Cf. Fig . 8. 

nen ueleenpanoa kuoriluilla mänlylukeilla 4.8 °/o. 
Viimema initussa tnpaukse sa . uppo i,·!l t , ·ä hä n sydä n ­
p uut a sisiilt ä ,·iil pu ut ja e riko i e Li tyYi tuk il (pii rros 
1 Ol. 

Nip pu-uilo lla on oma tie tty merk ityksen ä u ppoa­
mi skysym~· k se ·sii , e tenkin jos nippuja ei ,·o ida kul ­
je tt aa sell a isinaan suoraan käy ttöpaika ll e. Tä ä tu tki ­
muk sessa vo itiin lode la , e ll ä nippuja Tam pereell a pu ­
re ttaessa up poam inen oli er itt ä in \'ähäi.-tä. l\ ipun ylä­
osassa o ll ee t pölk yl ke li uiva t tietenk in oi ke in hy ,·in . 
~l u tt a oli y ll ä tt iiv~iä , e tt ä nipun ylä- ja a laosa a o lle i­
den pö lkk yjen u imiskyky oli Kokemäenjoen irloui lon 
jii lkee nkin vielä h uoma lla ,·an e r il a inen . E ro ei kuori ­
luilla tuke illa o ll u t kovi nkaan suuri mutta k uorelli ­
s ill a sitäki n se lvempi (p ii rros 11) . Näy tt ää sii s ilmei­
se lt ä , e tt ä ni pun y läosassa o ll eiden tuk ki en kuhumi ­
nen on jä tt ä nyt va rsin p it känikai en Ya ikutuk en . Sen 
sijaa n tutkimu ksen perus teella ei ,·oida anoa m itään 
Ya rmaa siitii, ,·ai kutt aako il"lou ilon kon ·aami nen ni p­
p u-uito ll a positii vi es ti ,·ai nega tii,·ise Li . Ero p uoleen 
ta i to iseen ei kuit enkaan voi o lla merki ttävä , jo nippu­
uiil o e i kestä pit empään kuin Lä sä tapau k . e . a. 

s 

'10 5'0 60 "10 

.fjJänpuu- Heorfw ood % 

Pii rros 10. Varastolla varhain (3· · ·4 vii koa) ja myöhään 
(1 ' 12 · · · 2 viikkoa) ennen veteenpanoa kuoriitujen mänty­

tukkien uppoaminen. 4 kk. uitto. 
Fig. 10. Sinking rate of pine logs barked at the storage 
si le early (3 · · · 4 weeks) and Ia te (1 ' h · · · 2 weeks) before 

launching. 4 months' floating. 
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Pii rros 11. Nipun ylä- ja alaosassa olleiden mäntytukkien 
uppoaminen. II = ennen niputusta 1 · · · 2 kk. irtouiton jäl­
keen, 111 a = nipun alaosa 1 kk. nippu-uiton jälkeen, IV a 
= nipun alaosa nippu-uittoa seuranneen irtouiton päät­
tyessä ja IV b = nipun yläosa uiton lopussa 4 kk. uitto. 
Fig. 11 . Sinking rate of pine logs from the upper and 
lower part of the bundle. II = before bundling after 1 · · · 2 
months' loose floal ing, 111 a = lower part of lhe bundle 
immedialely afler 1 monlhs' bundle floaling, IV a = lower 
pari of lhe bundle al lhe end of lhe loose floaling follow­
ing bundle floaling, and IV b = lhe upper pari of lhe 

bundle at lhe end of lhe floating. 4 monlhs' floating . 
Kuutioissa lausuttu uppoaminen ei kuitenkaan 

nouse yhtä suureksi kuin kappalemääräinen. sillä 
uponneiden mäntypölkky jen ke kikuutio 3.9 j3 oli n. 
77 °/o ka ikkien pölkkyjen ke kikuutiosta . Uponneet 
pölky t olivat kaikissa sydä npuuprosentti luoki ssa luo­
kan ke kikuutio ta pienempiä, joskin osa uponneista 
pölkyistä oli huomattavan järeitä. I<uorellisen ja kuo­
ritun m ännyn välillä ei ollut sanott avaa eroa. 

Kuusitukkien uppoa·minen 

Kuu itukit ovat laad ultaan huoma ttavasti erila isia 
kuin mänty tukit, joten ei ole ihmeteltävää , että niitä 
ko kevat tulok et poikkeaYat oleellises ti edellä kä i­
tellyi tä mäntytukei ta. Kuusipuu on hiema n kevyem ­
pää, tyvi- ja la tvaosat ovat suunnilleen yhtä k evyitä, 
sydänpuuta on runsaasti ja kuori on toisenlaatui ta 
kuin männyllä . ~Iitä sydänp uun määrään tulee (piir-

Taulukko - T able 6 

Kuusitukkien uimiskyky n. 2 kk. irl ouiton jälkeen . -
Buoyancy of spruce logs after about 2 months' loose 

fl oating. 

1 

. 
Kuoritlu - Kuoreltincn -

Barked Unharkccl 
--

1 1 ~ 1 1-g Kuusi - Sprucc ~ ... ~ .... 
:::l "' C'd "' ::s~ d "' 
~-"' o....C: o....C: ;: c:: E'g c:: ~ ~"0 
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Pi irros 12. Kuusilukkien sydänpuumäärän jakaantuminen. 
Fig. 12. Distribution of lhe heartwood quantity of spruce 

logs. 

ros 12). oli veihän sydänpuuta ( alle 50 °/o) sisältiiviii 
piilkkyjä keskimäärin 16.6 Ofo kappaleluvu ta. Tyvi ­
tukeista oli tä lla i ia 5.8 Ofo ja la tva- ja vä li tukeis ta 
26.9 Ofo. 

. 2 kuukauden irtouiton jf.lkeen uponneiia ja ra m ­
poja oli tau lukon 6 mukai e Ii . 

Lyhyla ika i e a irlouito a kuusitukkien uppoami ­
nen py y ttelee ii erittäin vä hä isenä , 0.2 ... 0.3 Ofo 

puillei a . Tydtukit uppoavat \'ähemmän kuin vä li ­
ja la tva tukit. ppoami en pelo ta kuusitukkeja ei siis 
kan na ta kuoria. 

Pitkäaikai en , n . 4 kk. uiton jälkeen ti lanne oli jo 
ni uullunut jonkin \'erra n , kuten tauluko ta 7 ilme nee. 

Herä ttää huomiota e ttä kuo rellis ten kuusitukkien 
uppoaminen ei nou e uuremmaksi kuin 1.4 °/o. Kuo­
rilut ja kuorelliset kuusitukit selviytyvät siis pitkiiai­
kaiseslakin koko kesän uitosta varsin pienin lappioin. 
~[ui ta yi tä kadonneiden mää rä on myö niin pieni , 
e lleivä t ma hdolli e t virheet uponneik i a rvo telemi ­
se a pää e muuttamaan tila nnetta toi ek i. Edelleen 
o n pan ta ,·a merkille, että tyvitukkien uppoaminen on 
selvä Ii vähäi empää kuin väli- ja la tvatukkien. ydii.n ­
puupro entin uuruuden mukaan !a rka lelu (piirros 

Taulukko - Table 7 

Kuu itukkien uponneiden ja muista syistä kadonneiden 
määrä n. 4 kk. uitos a. -- ' umber of sinkers and 
logs Ios/ for other reason among spruce logs in about 
·i month · floating. 

K LIU i - .· pruce 1 

Tyvipölkyt - Butt 

Lah·apölkyt - To,p 

1 Kaikki - AU 1 

Kuoriliu ­
Barked 

1 1 
~ ... ~ 

:::l ~ .... 
- .:.: = 6 = c 
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"0 
0: 
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1.9 1.4 

1.0 1.4 
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Piirros 13. Metsässä kuoriitujen ja kuorellisten kuusitukkien 
uponneiden (vinoviivoitus) ja muista syistä kadonneiden 
(valkea) määrä sydänpuun läpimittaprosentin vaihdellessa. 

4 kk. uitto. 
Fig . 13. The number of sinkers among forest-barked and 
unbarked spuce logs (oblique Iines), and logs lost for 
other reasons (white), when the heartwood percentage: 

diameter varies. 4 months' floating. 

13) ei luo asiaan mitään erikoise Ii uulla. !a lemmissa 
kuorinla-asleissa sydänpuupro en lti vaikullaa samalla 
tavalla. 50 °/o:n sydänpuurajaa voidaan käyllää myös 
kuusitukeille ilmaisemaan uppoamisvaaran olemassa­
oloa, sillä sydänpuupro en tin olle a a lle 50 °lo uppoa­
minen on kuorituill a tukeilla 4.5 °/o ja kuorellisilla 
5.8 °/o. 

Ku oritut tyvitukit eivät uppoa käytännöllisesti kat­
soen ollenkaan, olipa niissä sydänpuuta enemmän tai 
vähemmän, kun taas kuori lui sta vä li - ja lalva lukcisla 
uppoaa 5.2 °/o, kun sydänpuuta on alle 50 Ofo läpimi­
lasta, mutta vain 0.2 °/o, kun ydänpuuta on vähintään 
50 Ofo (pi irros 14) . }( uorelli sten tukkien kohdalla ei 
sen ijaan voida vetää elvää rajaa eri pölkkyryhmien 
vä lille. Jo sydänpuuta on alle puolet läp imila ta, up ­
poaminen on ke kimää rin 5.2 °/o, mulla jos ydän­
puula on enemmän , se on vain 0.2 °/o. 

Varasloiminen vaikultaa aa lujen tulosten mukaan 
hyvin eri tavalla. Kuorillujen tukkien uppoaminen jäi 
jokseenkin olemallomak. i (0.1 °/o), kun vara toimineo 

uorit ettiin ensi luokka i e Ii. Sydänpuun määrä ei vai­
kuttanut asiaa n. Kui,·umi luoka. sa 3 uppoaminen 

fu 
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Piirros 14. Metsässä kuorittujen ja kuorellisten kuusen Jyvi­
ja latvatukkien uppoaminen. 4 kk. uitto. 

Fig . 14. Sinking rate of forest-barked and unbarked spruce 
butt and top logs . 4 months' float ing. 

nousi sen sijaan 2.0 Ofo:iin. Kuoretlisten tukkien up­
poamista ei hyväkään varastointi pystynyt kovin pal­
joa alentamaan, etenkään kuivumisajan ollessa pitkä. 

Varastokuorinnassa kuivumisajan merkitys on pie­
n empi kuin mäntytukeilla. 3 · · ·4 vi ikkoa kuivuneiden 
lukkien uppoaminen oli 0.6 °/o multa 1 X . . . 2 viikkoa · 
kuivuneiden 2.8 Ofo. 

Nippukuljetus vaikultaa samaan tapaan kuin män­
nyllä. Kuorituilla kuusilukeilla nipun ylä- ja alaosien 
uimiskyky ·tasaantui uiton loppuun mennessä huomat­
tavan yh lä läiseksi, kun taas kuorellisilla tukeilla nipun 
alaosassa oll eet pölkyt upposivat oleellisesti enemmän 
kuin yläosassa olleet. 

Uponneet kuusipölkyt olivat tuntuvasti pienempiä 
kuin keskimäärin. Kuoriitujen kuu Len uponneiden 
pölkky jen keskikuutio 2.8 j3 oli ainoastaan 54 Ofo kaik­
kien kuorillujen pölkkyjen keskikuutiosta. ponnei­
den kuorellislen pölkkyjen ke kikuulio 3.4 j3 oli sen 
sijaan 62 Ofo kuorelli Len pölkky jen keskikuuliosta. 
Upon neet pölkyt olivat eri sydänpuuprosenlliluokissa 
keskimääräistä pienempiä kuten männylläkin. 

Käytännöll iset toimenpiteet 

1ihin toimenpiteisiin nyt e itetyt uppoamistiedot 
si tten voiva t an taa aihella ? Tätä kysymy tä pohdit­
taessa on syylä jakaa koko uppoamiskysymys kahteen 
osaan, lyhytaikaisessa ja koko kesän kestäväs ä uitos­
sa tapah tuvaan uppoamiseen. 

Lyl1ytaikaisessa uitossa, joka e iinlyy kaikilla uillo­
väylillämme ja johon myö ne tapaukset luetaan, jol­
loi n lyhy taikaisen irlouiton jälkeen tukit kuljetelaan 
eleenpä in joko nippu-uillona ilman välipurkami ta 
ta i maak uljeluksena, uppoaminen on uhleelli en vä ­
hä inen kustannus lekijä, uitelliinpa tukit kuorittuina 
ta i kuorelli ina . Väittämällä karkeiden vara toimisvir · 
heiden esiintymistä ja erottamalla vähän ydänpuuta 
. i ä ltävät lukit, etenkin jos ne ovat mäntyä ja jo ve­
teenpano tapah tuu varhain , omiin telakasoihin, joiden 
kuivumise ta pidetään erikoi ta huolta, uppoaminen 
,·oidaan käytännölli e Ii kat oen poi. taa. Alu telaina 
ei saa koskaan käyttää tukkeja, joi a on ydänpuuta 
all e 50 Ofo läpimi ta ta. Sydänpuuköyhän puun· ylära­
jana vo it aneen pitää suoritettava a ero tlelu a yleen ä 
40 Ofo, multa kuorelli ille m iin ty tukeille oli. i 50 Ofo:n 
raja suotavampi. 

Pitkäaikaisessa uitossa uppoamisen merkity on jo 
niin tuntU\·a, e ttä yllä mainitut varotoimenpi teet eivä t 
riitä. 1\uoritut män ty- ja kuu ilukit aadaan tyydyttä­
viis ti perille, jos alle 50 Ofo ydänpuuta i ä lt ävä l pöl­
kyl varas toidaan en iluokkai e Ii. Alu teloik i niitä ei 
saa koskaan käyttää. Jos luki! on kuorittu vara !olla, 
kuivumisaikaa on o!Lava vähintään 3 viikkoa ja ii­
lainkin sydänpuuköyhä t mänt ytukil ja kuu en latva­
pölkyl on varastoilava erikoi en hyvin . 

J..:uorelli. ten tukkien uitto muodo taa vaikean 
problecmavyyhden. Likipitäen kuoriitujen tukkien ve­
roi e li ilma n sanottavaa uppoami ,·aaraa voidaan uit­
taa kaikki kuorclli e t kuu i- ja mäntytukil. joi a y­
dänpuu ta on vähintään 50 Ofo la h ·aläpirni ta ta. Kaikki 
kuorelliset tuki/ , joissa on sydänpuuta vähemmän kuin 
40 °1o latvaläpimitasta ja joita tii män ai nei !on mukaan 
oli n . 13 °/o män ty- ja n . 5 Ofo kuu itukei ta , olisi kuo­
rittnvrr ja vamstoitrwa erittäin hyvin tai kuljet ettava 
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h1aakulj e tusla kiiyttii e n . 'fäll:ti s is t:t miinlyluk e isla u p­

poaa nä e t n. 21 °/o ja kuusitukcista n. 10 °/o. Hyväilii­
kään varastoinni ll a e i sydä npuuköyhi e n kuore lli s te n 
tukki e n uppo amist a voida pi e ne ntä ii niin paljoa , e ttii 
s iitä olis i yl ee nsii , ·a s tna ,·::ta h yö tyä. Tukit, jo iss::t on 
sydänpuuta -!O · · · 50 °/o l::th·aliipimit::ts l::t , muodos ta­
nlt e räänlaise n raj a tapaukse n , johon suhtautumine n 
jää riippu,·aks i monist a e ri te kijöistä. T ä llais ia tuk­
ke ja oli tämän ain e is ton muka:tn miinnyi s tä yli 23 °/o 
ja kuusista y li 11 °'o, jot e n määrät ovat huomatt a van 
suure t. Uppoamine n o li tii Ha is i II e mii n n~· ill e kesk imiiä­
rin 7.5 °/o ja kuusill e 3.9 °/o. 1\oska työmaan tukki e n 
jako kolm ee n e rilai see n kii s itle ly ryhmäiin ei käyli:in­
nö-sä h e vin käy p ä insä , on tämä rajaryhmä pakko 
liittää joko vähän tai paljon sydänpuut a s isä ltä,·iin 
tukke ihin . :\läntytukkie n . k"o hd ::llla li e nee yl ee nsä j iir­
ke vintä s uori lt ::ta lii tos s yd ä npuuköyhiin tukkeihin 
pä in , , ·aikkak in kuorittavi e n puiden mii ä r ii ol eelli ses ti 
suure nee, kun taas kuusitukkie n koh cl::llla p ~iinva s tai ­

ne n ratkaisu li e n ee yl ee nsä liihempänii oikeat a . Alus· 
teloina e i saa käyttää d hän sydiinpuu l::t s isiilt ii viii kuo­
r e llisia tukk e ja. 

Nä in oli s i sii s syyt ä m e ne te ll ä nykyist e n tutkimu s­
ti e toj e n muk a a n . :\luita onko o le massa Yi e lii muitn 
mahdollisuuksia . joide n anilb voit a is iin p a r:.lll taa kuo -

re lli s te n Iukid e n uimiskykyii ilman kunrintaa ja se n 
muk a na a n tuo mia laa tu,· iko~a j::t muita haittoja ? Ehkä­
p ;i tiim ii e i o le a i,·a n mahdo tont a rasiinkaatoa käv! e t­
tiies. ii. On n1 itu to d e ta , e tt ii ra s iinkaad e ttuina ha v u ­
puutkin kuinn·a t j o nkin , ·e rTa n . T ii hiinn Ii st e n clvi­
t~· s t e n pe ru s tee lla uimi s kyYyn para ntumises ta e i kui ­
te nka::tn o le ,·o itu saada riittävii ii Y:umuutta . Ti e te nkin 
myös k a ikki se ll a i ~ et toim e npit ee t , jotka lyhe ntiiviit 
uitt oa ikaa tai s iirt iiviit ve teenpanon nykyist ii myöhiii ­
semm ä k. i, m ·:-r t o mi ::ta n ,· iih entäm ä iit ~ uppo am is t:l. 
Aut o kulj e tukse n li siiii ntynyt käyttö purouittoje n kor ­
n w.jana , nippu-uitto,·äylie n jatkamine n ja e rotlelutyön 
nope utt a min e n o\·at tä sä ~.uh t ee a e nsiarvoise n tiir­
ke it fi. pponmise lt a n 1idn :m m e lk e in kokonaan \'liit­
tyä , jos ,·a in ha nrtukke ja kä s it e llään oikea ll a lavall a. 

L \tiDETIETO.J:\: 

[,·rrrlen , . \. 1 \l:i2. Flylha rh els undcrsökni nga r ,·id Hammar­
s lrand å r 19-17 rö randc ta livirk e j iiml e 11ppgifl om 
fl o ll godsc ls förd elni ng e fl cr kiirn hall <: n i vi ssa iiln1r. 
St ockh olm . ~fo ni s l r . 

r:t em , Gustav r.. 195 1. flolnin gs- og skurfo rsnk m ed ha rk cl 
og uha rk cl s kurl e mm cr. ~or k. Sk og induslri. t 1/ 
195 1. Li ·ii ks i uullis ia Ii i1tieloja. 

Tu ovin en, .1. 1952 . 1\uorillujcn ja kuorimali omien hanrluk ­
k ien u pponm in en. ~l e l ~ ii tehon ka lsn us n :o H. ll e l­
s in k i. 

ON THE SINKING OF SOFTWOOD LOGS TREATED 

IN DIFFERENT WAYS 

Summa r y 

l>ula o n lh e sinking o f barked a nd unhark ed so flwo od 
log · and lhe na lurc and imporl a nce or lhe rac l01·s affecling 
it vary a grea l dea l. According lo lh e Swede ; 1. Karl/m, 
hark ed butt and middl e logs or so flwood fl oa t excell enlly 
a minimum of 20 d-ays aft er sea soning (Fig. 1), lhe un­
harked logs mos ll y s inking, cspec ia ll y if hcnrlwood 
account s for less Ihan 50 °/o o f lh P rliame ler (Fi g. 2) . 
Pine lop logs a re m o re hu oynnl. Ihan bn ll and mirldl c 
logs (F ig. 3) . 

Accordin g lo the Norwegian G. 1\/em, lh e s inkin g ral e i 
Spruce l'in c 

hnrk cd . . . . . . . . .. . . . . . . 7.:JO/o 1 1.(1 °/o 
unha rk cd . . . . . . . . . . . . . . \J .O 0/o H.2 °/o 

Ea rlie r inve tiga tions by .\l el säteh o s howed lhat lhe 
s in k ing o f rully un senson cd hnrk cd pin e logs is greal er 
Ihan lha l of unbark ed logs (Fi g. -l ) . 

ln order lo obtain reliahl c cos i compari sons ,1/etsät eh o 
perfo rmed in 1953 n11 ext ens in · in,·es liga linn int o s in k ing 
in the Ko kemiienjoki wnt cr sys lcm nr wcs lern Finl a nd . 
The ludy was co ncern ed wilh a hn ul lll,OOO numhered, 
dil'fe rentl y trea kd spruce ancl pitll' logs. Eve ry o lh er hole 
wa s winter barked in lh e rnres l a l llw wo rking s it cs o f 
the invcs tigati on ; thc o ther hnlf wa s le rt unbnrk ed . Th e 
lug werc s lored mixl'd up in pi lcs on s kicl s. The m a teria! 
was dividcd into 4 grunps : 

medial cly upo n la un ch ing. a,.,a in prior ln bundling and, 
ro r gro ups C a nd 1>, a lhird lim e abuul 2 monlh nft cr 
la unc hin g; il wns lhc n men urcd n" ain al lhe end of 
bundl c fl on tin g a nd fin a ll y wh eq lh e ft oaling was o n •r 
in lhc fir . t day of . ept cmbcr. 

. inking o f pin e logs 

inkin g was slight a fl er nho ut 2 monlhs o f loosc fl oa l­
in g, cs pecinlly a m o n" ba rked lo" (Table 1) . 

The re ult ohl n in ed on lhe comple lion o f flonling a rc 
gi,· n in T a ble 2 . T he ianifica nce o f lhc fn c lors con ­
lributing to lhe ink ing o f hnrked nnd unha rked pin e 
logs i: cl n s ified as fo ll ow : lhc cffec l o f lhc pPrcenlngc 
of hea rtwood on s inking. Fig. 5 and Tnbtc :! ; s inking of 
hull a nd lop logs, Fig. i ; ink ing o f well and barlly lorCfl 
pine logs a nd pine log co nl a inin a ovcr a nd und C' r 50 °/o of 
hca rlwood. Ta hle -1 nnd 5: inkin g of pin e logs launched 
int o wa ler n l differenl lime in diffe rcnl sea oning nnd 
hcartwood clas c Figs. 8 an d 9. The a,·era ne s inking rale 
fo r pinc Jons ba rked in lhe fo re 1 ,·a s 1.-1 °/o, for unbark ed 
pine 5. 0/o. \Vith unbark cd pi ne il is lhc qunntity of henrl ­
wood tha t hn the mo l p ro nou ncC'CI effccl. wilh ha rk cd pin c 
lhe scaso nin g cl ns . . Bnll logs tcnd lo s ink morc Ihan 
middl c nnd lop to"S. :~(; . i 0/o o f lhc ma teria( in which 
hen rlwood lo la lh·d less Ih an ilO 0/o n r lo p diam ler were 
pine logs (Fig: 6) . 

As regn rd pi ne Jo" ha rk t•d a t lhc s lo rage it c, the 

Tim e o f lcwnching int o 
:\ Aprit 23--29 

w rrt er J!wHU' r o f fl oatiny lcnglh o f ea . oni ng ha n prono un ced effr cl. Pin c logs 
2 munlh ·' loose rt on tin " which hnd a o ned fo r :~ · · · -1 wceks :wr ragr d OA 0/o 

B 
c 
D 

:\lay -l- 12 1 • · - 1 y; 
April 29--~fay 13 -l 
May 15--23 ~ .!;,; 

1 m~;nl h's s ink er , pine lons ea o ning fo r o nly 1 .!/; · · · 2 weck. -1.1:! 0/o. 
hundl e fl oa ling Tl~.C' q unntity of hca rlwood ha . a ma r kcd c iTect he rc 
and 1 m onth ' (l· r" . 10). 
loose fl oa tin " ln bu ndlc fl oa tin " the log in lhr upp~r pari of lh e 

- , - " hu nrll r rela in lh eir huoyn nc · fo r a con •dc rahle leng th 
of limc dur ing the uhseq u n l loose fl on ling, unhark cd 
logs tonge r Ih a n ba rk ed tFig. II ) . 

The ma teria ! a lso includl'S 2 log gro ups ha rk cd a l the 
slo rage s il e; the ir fl oa ting co rn•s pond s lo lhnl o f gro up B. 
The huoya ncy o r nll lh P logs was firs l mcas urerl im -

The :w erage c ubi c volumc of the pin c ink cr was a ho ul 
ii "lo o f lhe a ,·crage cuhic ,·olum e of a ll lhe pin e lo" . 
Sink ers ha d a lo wer cuhic ,·olume Iha n lh e an• rage ror 
lhe cla .. in e,·ery hear lwood cla s. 
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Sinkinu of SfJrLi ce l ous 

lli.G 0/o o f lhe s pnlct· lugs '"'' rc lugs wilh hea rlwood 
lo lalli ng Ies Iha n 50 " 'o of lhl' lop d ia m e le r !Fig. 12) . 

Sinking was , ·e ry s lig hl duri ng lhc 2 m o nlhs o f loose 
l'l oa ling (Tn hlc fi ) . T he ~i nking ra ll' wa" a lso much s mallc r 
Iha n wilh pin l' logs o n lhe comple lion of fl oa ling (T a ble 7) . 
This a ppiies s pec ifical ly lo u nha rk t•d luf.: ·. Th t• hea rlwood 
faclo1· was o f s imila r I'ITcc l wilh ho lh fo rc> l-ha rked a nd 
11nba rked lngs (Fi g. t:i ), hnl hnll logs d id mnch bc lle r, 
cspeciall y hnrk ed hnll s tFig. 14 ) . lmproYenH·nl o f s lorage 
condiliuns decreased II u· n nmhe r uf barked s inke rs. The 
s in k ing ralc fu r spruce logs ba rked a l lhe s lo rage s ile 
3· · ·4 wePks prior lo I'J oa ling wns 0.6 °/o. hul fo r logs 
ha rked 1 y,; · · · 2 wcPks p rior lo flon ling lhe fi gure was 
2.8 °/o. Bundle fl on ling s howeri a similar p iclure lu lh is 

m l'l hod wilh pine logs. The a Ycrage cubic Yolume of barked 
spruce s inker s was 54 °/o, o f un ba rked s ink e rs 62 °/o of 
lhe a,·erage cubic Yolum c of a ll lhe logs of each bar k ing 
gro up. The diffe re nce was s imilar in !he d iffe ren l hearl­
wood classes. 

II can he co ncluded fro m lhe results lha t it is gene ra lly 
nol wo rlh while in fl oa ling o f sh o rl du ra l ion lo ba rk 
~ortwood lugs; suila b le s lorage gin•s sa l i fac lo r y r esults. 
ln p rol o ngcd fl oa ling a l lcasl !he logs in wh ich hcarlwood 
accounls fo r less Iha n 40 °/o of lhe lop dia m e tc r mus l be 
ha rkcd , bnt lhis al so a p piies lo pine logs wilh 40 · ·· 50 Ofo 
hca rlwood . Grca l all r nl ion mus l be paid lo !he s to rage 
of logs co nta ining lillle hcartwood. Logs in which hcart­
wood accounl s fo r l es~ Ihan 50 °/o mns l noJ bc uscd as 
fo undalio n limber . 

Eripainos .ll e/Milaloudelliseslu . l ikakaus/chdcs /å n :o 12, 195-t ja 1, 19.55. 
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On Barking at ·an lntermediate Storage with a 
Portable Contin.uous-Feed Barking Machine 

Based on studies with the V a 1 o barking machine 

Jaakko Salminen* 

To tablish the u efulne s of the rather light, 
portabi and continuous-feed barking machine meant 
for use in barking at intermediate orage Met äteho 
has made studies with theValo barking machine which 
is an equipment of this type. 

Fig. 1. Ya.lo barking ma.chine, I.C. motor 

The Construction of the Valo Barking Machine 

The working principle ofthe aio barking machine is 
that it bandle tbe logs individually; i has a continu­
ous fi d and is mcant for the barking of Iog with a 
diam ter of 2 ... 11" and of a certain Jengtb. The bark­
ing i ba d on the crushing of tbe cambium layer 
(on th sh aring train). Th machine i equipped with 
a pair of pneuma ic ire for ransport purpo es. 

The barking parts are 16 deta.chable tool loaded 
with prings and m unt d on tbr circular ring (22.5° 
spacing, fixed at an angle of 45°). The points of the 
tool bav loose parts moving laterally, equipped with 
te ring bord rs and in tall d a a chipping angle of ca. 

5°. By feeding the Jog througb he rings, wi hout tbe 
Iogs or the ring rotating, he fi ding force open the 
tool automaticall and, pr d agains th Iog sur­
fac by th ool pring. they r move h bark from the 
cambium Iay r in Iong trip parall l with he Jength 
of the log. 

Th fe ding equipm nt is an ndl 
with d in tbc fi ding hut . In hi ca he pacing 
of h conv or do wa buil for 2 m t r Iogs. The 
pring-load d valv - and roll guid w rk a fi ed 

guid s. 
Th fi ding onveyor in hi ca wa pD\Yer d by 

a 1~ HP R ne Briban 4- trok combu tion motor 
quipp d wi h dumm oupling lutch and rotation 

sp d r gulat r. Th pow r n also be ransmi d g. 
from a tra tor. B w n h motor and h fi ding 

• J. alminen, 1\f. F., B. c., ll taä.teho (Th Fo t Work 
tudy · ction of th nlral A io.tion of Finnish \\'ood . 

working Indu tri ), H lsinki, Finland. 

chain t here is a fixed gear and a coupling equipped 
with an overload safety device. 

The feeding speed i changed by regulating the 
rotating speed of the driving engine· thu the motor 
and the feeding conveyor tend to move at a regular 
speed corresponding to the po ition of t he regulator, 
irrespective of the Ioad and, accordingly, al o of log 
size. 

The total weight of the VALO barking machine 
without engine is about 1 000 kg. 

Materia! 
The materialused in the re earch derive from the 

u e of t he Valo barking machine for the barking of 
2-meter bolts in March-April 1954: in Keuru parish. 
A total of 300 cu.m., solid mea ure, was barked, ca. 
99 % of it spruce and the re. t pine. In handling the 
materia!, however, the two pecies were combined 
because ther was no e . ential difference between 
them. The bolts that had been felled and hauled in the 
ame winter and stored in pile ca. 1,3 m. in height 

were fresh, part thawed, part frozen on barking. The 
air temperature varied between -14° . .. +-!0 0. 

The barking team con i ted of fi ve men; two men 
moved t he bolts on to the feeding tand placed be ide 
the feeding conveyor of the barking machine, a third 
fed t be bolts into the machine and imultaneously 
acted as t he operator of the machine a fourth .received 
the bolts frorn the machine and threw th m on the 
pile, and t he fifth removed the barking waste. The 
extra conveyor were not u d . 

Dur ing the barking, the barking machine wa man­
handled along theside of the pile the moving di tance 
varying from 3 · · · 6 m, av ra e 4:.5 m. The moving 
di tances from pile to machine thu varied from 
1.0. · · · 3.5 m, average 2.0 m. 

Fig. 2. Th tool of th Valo barking ma.chine (on the left). 
The pring-load d roll guid (on the right) direct the logs to 

the tools. Th log travel from right to left 
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Fig. 3. Barking with a portable Valo barking ma.chine at an 
intermediate storage alongsicle a ma.in timber tra.nsport route. 

The working team is 5 men 

Average Working Site Time 

The combined average working site time of the 
barking machine and of the barking team are pre en­
ted in Table l. 

Barking time of the bolts here includes both the 
time taken by the bolt to move through the barking 
tools and the time consumed in the feeding chain 
conveyor; the regular interval in feeding successive 
bolts when the di!jtance between the dogs of the feed­
ing conveyor is 2.68 m is, for 2-meter bolts, 25.4 % 
of the barking time. 

The average feeding speed or the speed of the feed­
ing chain was 25.14 m per min. and the corresponding 
average barking speed l .76 m per min. ; the bolt 
were fed into the machine at the latter speed. The 
maximum feeding speed of the Valo machine, 30 m 
per min. - the corresponding barking speed is 22 .4 m 
per min .. - could consequently not be utilized. 

The time consumed in starting and stopping the 
motor, in adjusting the rotating speed of the motor, 
into filling up with fuel in lubrication and in adjust­
ment required during working site time was classifi­
ed a maintenance and service time of the machine. On 

Fig. 4. Moving the machine as n ear the pi i s as po ible -
a 4-man working team suffices 

the other hand the time ta.ken on lubrieating the ma­
chine after a f ixed time and in changing· he motor oi l 
have not beeiJ taken into account since the man res­
ponsible for the machine u ually performs these ta k 
outside the actual workina ite time. 

The time consumed in preparing for and the top­
ping operations - excluding the service time of the 
motor - has been included in the moving ime of 
the machine. Provided that no rest pau e wa made in 
connection with the moving of the machine, the ma­
chine was moved when the motor was idling. The 
actual moving speed averaged 6.77 m per min. 

Only the interruptions cau ed by the organization of 
work and by hrowing aside unsuitable bolt have been 
counted a unproductive time. On the other hand the 
di turbances cau ed feeding too thick bolt and the 
intenuptions cau ed b di turbances in the ngine 
have not been ta.ken into account here c the men were 
not familiar witb the macbine and as explanation of 
macbine stoppage pre uppo es availabili ty of tatis­
tical data. on operation over a lengthy p riod. Besides 
tbis, change have been mad in th machine si n e t he 
study tha will affec it u e. 

Table 1. A combination of the average working s-ite time per bolt i n bar!.:ing 2-melre spruce and pi ne bo/.ls , 
average tmbarked diameter at mi ddle being 12, cm. 

Auxiliary feeders R mover 
of the Work phase Machine F eed r Rece iver 
barking l. 2. 

1 waste 

cmin. 1 
per bolt % 

1 1 

Actual working time 
Moving of tbe bolts - - 55 9 54,2 55,5 55.9 -
Barking of tbe bolts 10,7 55,9 - - - - -
Moving of tbe barking waste - - -

Auxiliary working time 
- - , 1 56,4 

Maintenance and service of the machine 1,4 7,4 7,4 - - 0, 1 -
Moving of tbe machine 1,2 6,4 5,6 6,2 6,3 4,4 5, 1 
Loosening of the frozen bolts - - - 2, 1 0, 1 - -

In~erruptions 
nproductive time 
Unpr oductive working time - - 3,5 - - - -
Compulsory work pa.use 0,9 4,7 2,0 0 6, 1 7,7 6,3 

Resting time 4.9 25,6 25,6 29 5 3'> 31, 32,2 -· Working ite time (excl. disturbances 
of the machine) 19, 1 100,0 100,0 100,0 100,0 100,0 100,0 

Working site tirne, min.fcu.m. piled 
1 measure (2-metre) 5,12 
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The time spent in rest pauses, 79 % of which occur­
red in connection with the moving of the machine, 
seems rather Iong. This is due principally to two rea­
ons: first, the work proper to be done by the men is 
almost entirely tbe moving of the bolts and tbe ma­
chine, which is monotonou and even bard; second, the 
generally known fact that as the working team grows 
the proportion of rest pau es and other interruptions 
tends to grow because it is difficult to form a comple­
etely harmonious working team of several men. 

The Dependence of Working Site Time upon 
Barking Speed and the Bolt Size and upon the 
Quality of the Bolts and the Bark 

As the barking time per bolt is inversely proportional 
to the barking speed and, according to the research 
materia!, the service, moving and unproductive time 
per bolt can be considered to be approximately 
inversely proportional to the number of units in the 
volume, piled measure, and independent ofthe barking 
speed, and as the resting time can be considered to be 
directly proportional to the effective working time, 
the dependence of the working site time per cu.m. 
piled measure of 2-meter bolts and corresponding to 
the structure of the working site time a described 
above on the barking speed and on the size of the bolts 
can be set forth with the following equation: 

a 
T = 2.74 - + 1.21, where 

V 

T = working ite time, min. per cu. m. piled m easure, 
incl. bark 

a = number of bolts per cu, m. piled measure, incl bark 
v = barking speed, m. per min. 

The equation for the corresponding bark:ing rate, 
in cu.m. piled measure, incl. bark working site hour, 
is grafically depicted in Fig. 5. 

From this it can be stated that he barking rate of 
the machine grows degree ivly as he barking speed 
and bolt siz increa e. The barking speed in practice 
remains dependent on the moving time of the bolts 
from the pile to the machine. Wben the bolts are 
moved ntir ly manually and he barking machine 
is kept as elo e to the pile as po ible, and the number 
ofmen usedin the moving ofbolt from pi le to machine 
is this limited for Jack of space o l or 2, the moving 
rate is dep ndent not only on the work:ing ability and 
k enn s of the men but al o on be size of he bolts. 

Jo r liable information could be obtain d from this 
study on th d p nd n of moving pe d on bolt siz . 
This because he machine p d, kept consta.nt for a. 
1 ng ti m , comp l h m n o move bolt of different 
izes almost a.t th sama peed thougb the po ibility 

of toring bolt on the fi ing tand be ide the feeding 
hut p rmit om varia.tions in h moving speed. 

Th ra.tion u d h r w r th refor tak n from 
studi s mad by I t ätebo of the moving of 2-meter 
unbark d pulpwood bolt . The ba.rking rate curve 
drawn a.ccording to the above ra ion and corr pond­
ing o the a.v rage barking speed obtained in this 
tudy ha. al o be n d pic d in Fig. 5. 
It is clear from thi ha when h ize of bolts 

incr a th barking pe d d mini he and he bark­
ing rate for the different bol size classe i no icea.bly 

,, 'll 30 2.3 1 1 11 
Polkk'ii"" i"'•"'1$, "rY~<-•<~t r""' 
~ i 1c of lo~ , nu"M~>jcu. '"" · r il cd "'''"'u•e.i.,,l. l>o.>lc 

Fig. 5. The dependence of production rate in terms ofworking 
aite time on log size and barking .;-peed in the VaJo.barkmg 
of 2 ·metre logs.- The average barking speed was l . 76 metres/ 
minute. The graduated and the dotted curve show the produc· 

tion rate corresponding to manual handling 

levelled. This indicates that full utilization of the bark­
ing rate of the machine would presuppose ~uitable 
mechanical extra devices to lighten the work, mcreas­
ingly so the rougher the bolts in question. 

Because of the barking principle of the Valo ma­
chine, the bark:ing speed as such ha no effect on the 
quality of barking, and the quality ofthe bolts and the 

. bark does not affect the actual barking time provided 
that insufficient spring pressure does not cause the 
bolts to he barked several time . On the other hand 
the quality of the bolts and the bark has an.effect .on 
the unproductive. This is due to the throwmg as1de 
of too crooked and curved and too knotty bolts or to 
the fact that different barks force them elves into 
the tools in a different way. 

Consumption of Fuel and lubricants 
The average fuel and lubricant consumption of the 

Valo machine for the whole tudy of was as follow: 

Fuel (petrol) 0.25 litres per cu.m. piled measure, incl bark 
Motor oil 0.01 • 
Lubricating 

grea.se 5.4 g 

The General Quality of the Barking 
As barking with the Valo is based on utilizing the 

different sbearing strength ofthe wood- and cambium 
layer the tools supplied with a. suitable pring pres­
sure, move on the surface of the wood a.long the cam­
bium layer, loosening both the cork and the bast layer 
in Iong strips parallel with the length of he log, and 
leave the surface of the wood smooth and unbroken. 
Th bark is relativly well detached also from compa.ra.­
tively small scar (canker) pla.ce and a.round bra.nch 
tub , but the a.ctual branch tub are not cut. They 

remain on the ba.rked bolts depending on he qua.lity 
of the branching. 

The standard curvature and the limited number of 
the tools leaves, however, bark strip on the bolts, 
depending on their quality and ize, al hough this 
disadvantage bas to some extent been eliminated by 
tbe lateral movement of tbe tools. The bark trip re-
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Fig. 6. General quality of the barking performed by t heValo 
barking machine 

maining in the bolts barked by the Valo clifferin their 
straight eclges from tho e remaining in the bolts bark~d 
by hancl; for which reason cork bark remain in t he 
bark strips: To avoid the bark spots which the cork 
bark leaves in the pulp, the bolts barkecl with theValo 
machine have to he reharkecl e.g. hy drum barkers in 
the factory, if the cork bark cannot be removedin con­
nection with the sorting of the pulp. On the other 
hand the straight edges of the bark strips facilitate the 
rebarking of the bolts harkecl with the Valo in con­
nection with floating and in the barking drums. At the 
Tainionko ki cellulose factory, where severa:J thou­
sancls cu.m. of Valo-barked bolts has been barked by 
drum barker, it ha been noticed that the Valo-barked 
bolt tran ported overland are markeclly more quickly 
barked in a big drum barker t han bolts harked par­
tially by hand; this also improves the barking rate of 
the drum. ncler good drying conditions the straight­
edged bark curls and this too facilitates the loo ening 
of the barking vaste. 

If the succe i ve bolts to be barked differ greatly 
in diameter the tools hook on the wood, breaking the 
surface a little and ometimes leaving a broacler or 
narrower )>bark-cuff)> at the end of the bolts. Thi can 
be eliminated practically ntirely by ~ eding the bolt 
o that the differences in t he diameter are. not very 

great. Thi also decreases the strain on the tool 
springs. 

The Dependence of the Quality of the Barking 
on Bolt Size and Quality and on Bark Quality 

According to their q uality, the holts were classified 
into three barkingclifficulty cla es. r:r:he bolt of the 
pre ent tudy were di t r ibuted botween the cla ses a 
follow : barking-difficulty class 1 (bolt etraight, 
\Yithout scar and knots) 91.2 %; barking-clifficult 
cla 2 (bolt either a litpe crooked or with scar- or 
knot bump in them) 6.7 %; barking-diffi culty clas 
3 (bolt either very curved or crooked or with everal 
cars or branch stub in them) 2.1. %-

According to the quality of the barking, th bolt 
were grouped into four barking classes as follow : 

Barking class 
2 3 4 

Bark Ioft from bark-cover, 
volume% 0 .. . 3 3 •.. 15 15 ... 35 over 35 
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The correlation between barking quality and bolt sizo 
accorcling to ocular esti mation and based on t he eli mcn­
sions of the tools is given in Figures 7 ancl . 

The bolts barked best a.re tho e with a diameter of 
10.5 .. 17.5 cm. barked; at smaller or larger diameters 
tbe barking quality gradually decreru es. 

The depenclence of barkina quality on bolt quality 
reckonecl as a perccntage of the number of the bolts 
was: 

Barking clifficult.y class 

2 3 
on an 

Barking class average 
1 76.9 4 . 1 33.3 74.1 
2 15.7 36. 4 .5 17.7 
3 4.9 13.2 16. 1 5.5 
4 2.5 1.9 12.1 2.7 

100.0 100.0 100.0 100.0 
On an average 1.3 1.7 2.0 1.4 

As the barking difficulty du to crookedne · and 
t he number of ca.rs and lmot increases, thc barking 
deteriorate . But a there are compara.tively few bolts 
in the worse ba.rk.ina-difficulty cla s, their effect 
on the average barlring of the bolt is rat her mall. It 
is tru that the bolt that are mo t difficult to bark, 
in other worcls are too crooked, curved and knottcd , 
must be thrown aside in the feeding phase and so mu t 
be barked by hand. But ther were few such bolts in 
t he pre ent tudy. 

The main part of the bolt a.t the working sit bclon­
ged to the be t barlring cla es. Hencc thc barked mate­
ria! a a whol can be judg d to hav been compara­
ti vei v well barked and i n view of th drying and kccp­
ing ~f the bolt l ast equa.l to the pal'tial barlring done 
by hand. 

The effect of ba.rk qualit on the barking quality i 
e entially dependent on the spring pressme u ed. 

ince the pring pre mes can he elected- at least 
" ithin certain limit determined by the fe ding power 
requirement and the durabili y of the machine -
the dependence of barking qualit on hark quality 
cannot be tated unequivocally. The following gen rai 
oh erva ions are made on thi point. 

pruce and pine ba.rk a.re approx thesamea regarcls 
barking quali y. The prina pre m u d generally 
su.ffice for the u ual thickne of pruc bark • nd, 

Fig. 7. 2-m tre pruc logs barked by \'aio machinc. Bark~ng 
time, :Uaroh 1954, atmospheric tomperature - 14 ... + 4 



\ 
\ 1 V 

~ll H V 
..!--

a 10 11. '" "' 11 'l.o n .. 
Pöl\('1.., \<uou.,on \ Ö..f;fYI ;Ho. 1 C.Tt\ - OiQ.f't\d(.,. oi lo, w:th.u.t l.ct.•l<,<.M 

L~ig. . The dependonce of the quo.lity of Vo.lo -bo.rking on log 
size. The ostepped• curve is bo.sed on the m eo.surement of t he 
bo.r·king tools, t he smoothed cu rve on o.n ocular estimo.te of the 

dia.meter in the middle of the log 

(due to the brittle cork bark) for all hicknes es of pine 
bark. On the other hand the birch, due to its hard and 
tough bark , is generally not atisfactorily barked by 
the spring pressure u ed . 

The resistance to rupture of the bast and the cam­
bi um Jayer being dependent on t heir water content and 
their d gree of fr ezing, th e factors al o affect the 
quali ty of the barking. nfrozen, fre h or rather dry 
bark Joo ens best. The ba t Jayer on he other hand, 
according to the present ob ervation , is not satis­
factorily Joo ened by the spring pre ure generally 
u ed if the temperature is Jower than - 10°C. This 
indi cates that satisfactory barking with the Valo 
machine can be begw1 in the middle- and out hern, 
part of Finland in Uarch. 

Barking loss 

As the wood Jo s from barking with the Valo is 
practically nil t he barking lo i entirely bark loss .. 
Taking approximately 7 % of the diameter as the 
double bark hi cknes , when the volume of the bark 
is ca. 14 % of the voJume of the unbarked bolt t he 
amount of bark remaining on he bolt is the fol­
lowing in the various barking classes: 

The o.mount of bo.rk re­
mo.ining on t he bolt, 
volume per cont of 

Barking clo.ss 
2 3 4 

the unbo.rked bol t 0 ... .-1 .4 ... 2. 1 2. 1...4.9 ove r 4 .. 9 

Wh n weighted by cubic volume corre ponding to 
b variou barking cla e, 0.3-- -1..1 or an average 
f 0.7 volu me perc nt of bark rema.ined in the total 

bark d volum . Thi corr ponds o 13.3 volume per 
nt barking Jo . For compa.ri on, he ba.rk (bast bark) 

r maining on manually ba.rked ma. ria.l i r ckoned 
in outh-Finland a ca .. 4 volume p r cent, which 

0 1-r sponds to a. barking Jo of 10.0 olume per c nt. 
cordi n o th figure from drum ba.rking at the 

eliuJo mi ll he bark was wi h \ a lo-ba.rked mate­
ria! tra.nsport d ov rland wa a !east no gr ater than 
tha wi h th materia! par iall barked by hand . 

c ording to the me ur m nt mad a the work­
ing it with -h lp of mall rial, pii , he barking 
Jo s per pii d mea ur w 13.0 olume per n of 
th unbark d pii d m asur . As he barking Jo p r 
pi i d mea ure in partially barking by ha.nd i a.ken 
in uth and :.\Iiddl Finland as ca.. 14 volume per nt 
for spru and . 13 volume per cent for pine, alo 

barking and partial barting by hand appear to give 
about the same results in this respect .. In the barking 
at the Kuru work site of the forest adrninistration of 
700 cu.m. with the Valo a.nd the sa.me amount (pa.r­
tially) manually, the bark lo s per piled measure was 
practically the same in both ca es. Ifthe quality ofthe 
branching is very bad, the barking lo s per piled meas-
ure with the Valo seem to he le however than 
that from barking by hand. ' ' 

The Economics of the Use of the Valo Machine 

1. T he Productiveness of Human Labour 
The productiveness of human labour when barking 

with theValo compared with manual barking accord­
ing to the studies made, is as follows in the va.rious 
bolt size classes: 

bolt size, 2 m . the coefficient of the productiveness 
number/unbo.rked cu.m . of lo.bour 

piled meo.sure (mo.chine work/mo.nuo.l lo.bour) 
18 1. 7 ... . 2.5 
23 2.0 ... 3 .. 1 
38 2.3 ... . 3.4 

o the productivene s of human labour increases 
when using the Valo machine, the more so the smaller 
bolts in question, although it is true tha.t the in­
crease in productiveness is rather small when the size 
deminishes due to the individual handling of bolts. 

2. The Need of I nvestment 

Increased productiveness of manual work through 
machine work is obta.ined at the co t of ca.pital. As the 
pri ce of a Valo machine inclusive of power trans­
mission is 1 115 000:-, and that of a. petrol engine 
0 000 :-, and the real barking rate ca.. 10 unbarked 

cu.m. per working site hour, the ca.pita.l inve tment 
reckoned at the real ba.rking ra.te i ca.. 119 500 :-per 
cu.m. a.nd working site hour. When ba.rking by hand 
the investment required is insignificant .. 

3. The Costs of B arlci1UJ 
As the Valo ba.rking machine is meant to be used 

as a porta.ble machine at the first intermedia.te stora.ge 
a.fter the initial transport sta.ge, the ini ia.l ha.ulage of 
the material must be done unbarked. ompared with 
the usual barking to be done at the felling place, the 
initia.l transport costs also increase due to the greater 
weight of bark to be hauled and the water tha.t is not 
eva.porated by drying - these two factores must be 
included in the cost increase of the ba.rking at a. tor­
age. Beca.use thi s varie locally, only he barking 
co ts with the Valo and the co ts of partial barking 
done manually at the storage ite are compared. here. 

The comparative co t e tima.te ca.n be made from 
t he following a umptions. The a.verage ize of the 
2-meter spruce bolts belonging to be second working 
difficulty cla s is 23 bolt per unbarked cu.m .. piled 
measure and the corre ponding barkingrate-presum­
ing that 20 % of the working ite ime elapses in the 
machine toppage - is 10 unbarked cu.m .. piled mea.s­
ure per work ng ite hour or 65 cu.m. piled measure 
p r work da.y, when the bolt are also piled or sta.cked 
ero wise in conneotion with the ba.rking .. The normal 
wage for a man working on a. contract basi is ~o :-, 
the ma.ohine operator get a 10 % addition for machine 
service done outside working ite time .. The compul-
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sory social and board and lodging costs paid by t he 
employer total 20 % ofthe mens'wages. The Valo bark­
ing machine is amor tised by barking 40 000 cu.m . 
piled measure and the petrol engine by barking of 
20 000 cu.,.m piled measure. The amortization t ime, 
then, with an annual barking amount of 000 cu.m. 
piled measure, is 5 years for the barking macbine alone 
and with the petrol engine anotber 2.5 years. The 
interest on the capital is 8 % . The costs of repair and 
maintenance of the machine during the whole amor­
tization time are 30 % of the original deli very price of 
the machine. The barking costs reckoned per un­
barked cu.m . piled measw·e, with these assumptions 
are: 

Amort iza tion 
Inte rest 

Barking team of 
6 men 4 m en 

c 0 s t s 
mk. per cu.m. o/0 mk. pe r cu.m. % 

32:- 20.7 32: - 26.0 
7: - 4 .5 7: - 5.7 

R epa ir and maintenance 9: - 5.8 9: - 7.3 
Fuel and lub ricants 11: - 7. 1 11 : - 9.0 
Wages plus socia l ben efi ts 96: - 61.9 64: - 52.0 
Total bark ing costs 155: - 100.0 123: - 100.0 

As the barking costs of parti al barking by hand, 
inclusive of social benef its, are 192 :- per cu.m. pi led 
measure, the saving in wage costs using a Valo 
are 50· ··67 % and the saving in t otal costs 19···36 %. 

4. T he Costs of M oving the Barlcing Machine from One 
Working S ite to A nother 

To attain a profitableness corresponding to that of 
barking by hand, the permissible r ise in the costs of 
moving the Valo barking machine from one working 
site to another is 19··· 36 % of the total costs ofbark­
ing. Assuming that moving the machine once consu­
mes one work day with wages it should pay to use t he 
machine at large storages, minimum size 80··· 160 cu. 
m. , or at storages providing 1···3 work days'barking. 
The use of a barking machine at smaller storages would 
presuppo e a barking machine driven by its own en­
gine or , e.g., a machine driven and hauled by a wheel 
tractor . 

Conclusions 
On the ba is of the above study of the u e of t ho 

Valo barking machine general conclusions can be 
drawn concerning the use of portable, continuous­
feed maohines for barking pulp-wood . 

The Quality of the Barking and the Wood Loss 
The quality requirements of the barking a re govor­

ned by the following factors: 1) preservation of t he mw­
wood from damage, 2) t he faoi li t ies for ba rking and 
the barking costs of various barking-degree at inter­
mediate storages and at t he faotory, 3) t he facili ti es 
for long-di tance t ransport and it cost for materia! 
of variou barking-degrees, 4) t he direct and t he 
indirect value of t he bark, 5) t he pri ce of standing 
timber and its ini t ial ha ulage co ts . 

A minimum requirement for the quality of t he bark­
ing in general is t hat the wood be adequately safe­
quarded from damage and t hat t he materia! can be 
tran ported e.g. by floating. But sinoe t he bark ha 
neitherindireot nor direot value bolts should be barked 
as clean as possible in one operation , thus avoid­
ing haulage of t he bark and, in the best case , a l o re-
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barking at t he factory. On t he other hand, the bet ­
ter t he degree of barki ng reqni red t he more the bark­
ing work that must be done and t he higher the 
costs of the barking become. 

In barking with any type of bark ing machine the 
q uality of the barking depends on t he bolt q uali ty and 
on t he barking principle of t he barking tool . In ad­
dition, the barking quality, when usi ng cambium­
destruotion barking tools depends on the q ualit yoftb e 
cambi um, and when using o-called knife barking 
tools on t he permissi ble wood loss. 

If t he p rice of the rawwood and t he pre-barking 
deli very co ts are high, the costs of raw-materi allosses 
in t he barking proce are also high. Barking machines 
based on the crushing of cambium layer are t o be 
recommended for this reason; with t hem the wood loss 
is p ractically non-existent. ince the q uali ty of bark , 
governed by the type of raw wood and degree of 
freezing, restricts the use of tho e rnach ines, also kni fe 
barking mach ines with a mall enough wood loss can 
prove equally useful. 

The Dimensioning of the Barking Machines. 
Taking the moving of the bolts into account, the 

maxim um barking speed of a continuous-feed barking 
machine intended for barking t he usual pulp-wood 
sizes å.t an intermediate torage is oa. 22 m. per min. 
The barking speed of a maohine intended for barking 
so-called small wood - diameter under 3" - should be 
greater since the moving of small wood in bundles 

'makes it po sible to maintain a greater speed . 
From t he point of view of t he versatile use of the 

machine, it should be pos ible to feed wood of all 
length . Eitber roller or ohain conveyor wit h dogs 
are used nowaday as the feeding device. The former is 
suitable for wood of a ll lengths but breaks t be wood 
a li t tle and is beavy and expensive; t be latter limits 
t he log length to t.he length of t he feeding device but 
does not damage the wood and is light and inexpen-
ive. 

From t he point of view of use and deli very pri ce, t he 
barking machine hould be as light as pos ible. 
As their weight depends on the principles of con­
struction and bu little on the barking speed, the 
woight of the continuou -feed barki ng machine models 
now in use cannot be reducod much without impai r­
ing durabi lity. 

Moving the Barking Machines 
The moving of a weiaht-cla s one ton machine mo­

unted on wheel take 3 or 4 rnen over t he ordinary 
going at a toraae. A th weight of the machin s 
cannot be reduced, improved mobili y might be 
aimed • t by takina advantaae of rnotor power. t the 
working it either an engine e.g. working on t he 
winoh principlll. or a tractor en r into question. 

The lenath of the interuption in work and of the 
co t due to mo,·ing th barking machines from one 
workina ite to another (for which a horse, t ractor or 
ca,r is neco ary anyhow) depends on t he locai ciroum­
stancc , primarily on the length of the movi ng t ime, 
on the quantities to be barked at the same working 
site, on he ize of the barkinrr team and on t he int r­
e t cost of the barkina machine. 

If the torage~ are mall and cattered, • t hey ge­
neraUy ar in Finland, the adoption of a wheelt rao-



tordriven or -drawn barking machine should be con­
sidered . This would g ive the following advantages: 

l. The barking machine can be moved from one 
storage to another faster and without outside trac­
tion power. Thus the handling of small, scattered 
storages by machine is speeded-up and shor ter ini­
tial hau]s will suffi ce. T o maintain the readmess 
to move the power take-off from t he tractor's 
power take-off attachment shouJd be via a powcr 
transmission shaft parallcl to the fceding device. 

2. The moving of the barking machine at the storage 
is eased and accelerated. 

3. The moving distances of t hc bolt can be short­
ened. 

4. The moving of the barking machine does not 
restrict the minimmn size of the barking team. 

5. The effect of the wcight of the barki ng machine 
on its porta bility is reduced; thu t he machine can 
be made more dura ble a. far a t hi s depends 
on the weight. 

6. By equipping the tractor with half-t racks it is 
possible that the machine can be moved even over 
bad going if it is mountcd on runners, and even 
over forest compartment roads. 

7. It is unnecessary to acquire a detachcd coupling 
and petrol engine of comparatively mall capacity, 
and suscepti ble to operation di stu rbances, adding 
to inve tment costs. 
With a Diesel tractor the fuel co t of the actual 
barking are less than with an IC engine a lthougb 
the fuel consumption of the larger tractor motor 
increa e somewhat. 

9. It is possible to makc u e of agricuJtural wh eel­
tractors, for whi ch there i no agri cuJtural work 
during the actual period, pring, that t he barking 
machine is in operation. The owner of tbe trac­
tor in such cases can him elf maintain and ser­
vice hi s tractor; thus there would be no need to 
set up new servi ce depot . 

10. The tractor engine can a lso be used as he so urce 
of pow r for the ba lance cross-cut ci rcula r saw. 

ll. The use of the tractor boom cranc in moving thc 
bolts would become possible. 

A di sadvantage of the u c of t he whecltractor is thc 
increa e in the machine costs; with a Valo machine 
this increase is ca. :- per cu.m. piled mea ure in 
capitaJ co t s. Using a hired tractor as he local power 
machine the hire chargc, according to T yötchoseura, 
i 350 .. ·550 :- per working it hour. Tbis includes 
the tractor-driver 's wages, the fuel a nd lubricants a nd 
t he erviccing of the t ractor. \Ybcn tbe t ractor-driv r 
takes part in tbe barking \\·ork the. e would, according 
to th above ea.leulation, eorre pond to a avingin ba rk­
ing east of 3Q0 .. ·350 :- per ,,·orking site hour, whieh 
mu t be added to the advantag of usi ng a traetor. 
'Ihe profita ble use of a \\·beel raetor a. the souree of 
power is, eons quently, wi hin he limits of possi­
bi lity ver in our eireum tanee . 

The Size of the Barking Team 
The size of the barki ng tcam is governed by the 

following faetor : l ) barking east. whi h mu t bc a 
ma ll as po ible, 2) t h amortization timc ofthe ma­
hine, which must bc a hort a po ible o hat 

advantage could be dcrived from the quick teehnic.'tl 

development, 3) the way in which the machine is 
moved , and the percentage of the moving time from 
one working site to another, 4) the way in which the 
bolts are stored, 5) the working ability of the men 
and 6) the construction of the machine. 

When using the manually portable Valo or a corresp­
onding machine a t fairly large storages the most 
suita bl0 working team is 4 ... 6 men . One of the men 
then works at removing the barking waste, one feeds 
thc bolts into and operates the machine, and one or 
t11·o men move the bolts both at the feeding and at 
the receiving end. o remover of the barking waste 
is necessary if the machine is eqwpped 1vith mechani­
cal bark-removing devices. With the present Valo 
model the remover of the barking waste is indis­
pensable to continuou operation with the machine. 
Vi' ithout him the machine must be topped to remove 
the barking waste a t interval depending on the bark 
quali ty; thi s decreases the barking capacity. 

When using a traetor-driven barking maehine at 
small working sites the working team should be de­
ereased from the a bove in ratio to the proportion of 
movi ng ti me. 

The Possibilities of lmproving Mechanical Barking 
Work at Storages 

As t hc use of eontinuous-feed barking machines 
prcsupposes t eam work and a relatively high barking 
rate, the proporti on of compulsory working pauses 
and machine moving time becomes comparatively 
great. To dimini sh these faetor maehine units should 
be used that are driven by only l or 2 men and, at 
la rger working ites, the moving oftbe maehine should 
be faeilitated and meehanized . The eour es open to 
aeh ieve this are simply the use of various conveyor 
and Jaading devices and the meehanization of the 
movement of the maehine. 

1\Iarked improvement in tbe profita bility ofmeehan­
iea l storage barking ean only be attained by relati ng 
it t o otber working pbase , redueing bandling and 
movement. The nex t operati on t o enter into question 
is the Jaading of bolts for the following transport 
phase direetly from the barking maehine and the 
mcehani eal eutting into Jengths by an au omatically 
returning balaneed ero -eut ci rcular aw bujlt in 
brside the barking maebine or, ratber, in eonneetion 
with it. 1\fechanieal storage eutting into Jengths pre­
supposes a ehange-over to logging and driving Iong 
logs. Th is shouJd result in a savi ng in time not only in 
logging but also in piling . Measuring in the forest and 
on deli vcry wouJd cause no extra piling work because 
it ll'ould be possi ble to ehange to payment per log and 
beeause the bolts have in any ca e to be piled for 
deli very. 

At thc meehanical torage working site the log 
should bc stored - taking into accoun he need of 
spaee for the eros wise stacking of the bolt and 
its onward transport - in 4 meter Iong pile a t most. 
Hedneed effi eiency of a eompletely manual operation 
in log handling from longer pile would reqwre a bigger 
ll'orking team or tbe u e of meehani cal loaders or 
transporters, for example a transversal con veyor of 
log lift type cquipped with arm or ratber a traetor 
boom erane. This would presuppo e a hift t o the u e 
of a wheeltraetor as the souree of operating and trae­
tion power al o for the barking maehine. 
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