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Eri tavalla kasiteltyjen

havutukkien uppoamisesta

Solien jilkeisessi puulavaran hankinnan Kehittiimis-
Ivissii on piiihuomio Kiinnitetty ja aivan oikeuletusti
hankinnan  koneellistamiseen,  Plenemmiillii (vo- ja
rahamiidirilli aikaan.
Mulla samaan pifimiiriin voidaan myis pidsti toi-
sin, tosin viithemmiin nikyvin ja viihemmiin huomiota
heriittiivin keinoin, jotka voival johtaa jopa parem-
piinkin taloudellisiin tuloksiin.  Eris Eillaisista puu-
tavaran hankinlaan littyvisti kysymyksisti, joissa ko-
neellistamisen vilitén vaikulus on sulteellisen viihiii-
nen. on havulukkien vittohukan suurous ja mahdoelli-
suudet sen pienentimiscksi.

Uitammeko  Koorittua val
vitme astunut
hankinnassa, silli

on saatava  enlisti enemmiin

kuorellista
hyvin  elualalle

puula, on

vilosina sahatukkien

1. kuoorintalyin suorilus melsiissii i ranlavaras-
tolla tuottan kalleutensa lisitksi tietbyji vaikeok-
sia tvdvoiman saannin ja osittain kuorten hiivit-
timisen suhleen.

2. siirretlivien kuorimakoneiden Kiavilo on nyt ja
varmaan lulevaisuudessakin erittiiin hankalaa,

3. kuorelliset tukit eiviil sinisty eiviitkii saa varasto-
lahoa kuten kuooritut tukil ja

4. kiinteidert  kuorimakoneiden  Kehitlvminen
tehnyt  havutukkien  tehdaskuorinnan
kannattavammaksi.

oaon
enlisti

laikki niimii tekijiit painaval vaa’assa niin paljon, etli
kuorellisten tukkien uitto inndbstan puutavaran hank-
Kijain mielti Eteli-Suomessakin. Jarruttavana tekijiing
on Lihiin mennessi vesioikeuslainsididiinnin Kielteisen
subtautumisen ja uittomaksujen suurenemisen lisiksi
petko uittohukan kasvamisesta kohtuuttomaksi.  On
lnonnollista, ettei pelkistiin kuorellisen ja Kuoritun
puun uittohukan keskimiidiriisen eron ticliiminen riiti,
vaan  kilviinnon toimintaa varten meidiin on mvis
oltava selvillii siiti, miten suuri midiri uittoon pane-
mistamme havulukeista saapun perille erilaisissa olo-
suthleissa, jolla voisimme harkita, miti puita me vli
piiitiiin uitamme ja mitki puut Kannattaa Kisitelli
erikoismenetelmin ennen uilloon panoa.

Aikaisemmat selvitykset

Jérvelin arvioiden mukaan havutukkien uittohukka
on meilli laskettava 4-. -5 Yo:ksi. josta méaristia kui-
tenkin vain n. 3 % on uppoamista ja 1-- -2 % piijiiv-
tyksistii, puomien  kairaamisesta, karkaamisesta ja
varkauksista vms. aiheutuvaa. Tami arvio on kiisitet-
ivii Eihinnd kovorittuja havulukkeja koskevaksi.

Muista uittohukan suuruutta koskevista selvitvksisti
on mainittava erikoisesti ruotsalaisen A, Karlénin v,
1952 julkaisema tulkimus, joka perustuu pienlen puu-
miifirien vedessii seisoltamiseen, jatkuviin punnituksiin
ja saatujen  tilavuuspainolukujen  tilastomatemantli-
seen laskentaan. Karlénin mukaan kuorittujen miinly-
tukkien tyvi- ja viilipolkyl eiviil ensinkiiiin uppoa vh-
den uiltokesiin aikana, jos Kuorinnan ja veteenpanon
viillinen aika on viithintidiin 20 vrk. Kuivumisajan olles-
sa lyvhyvempi uppoaminen saavutlan piirroksessa 1 esi-
telyl mitat. Vastaava kuorellisten méintytukkien uppoa-
minen nousee Karlénin mukaan sen sijaan jo tuntu-
vasti suuremmaksi (piirros 2). Plirroksesta voidaan
havaita, elti yli 60 %o svdinpuuta sisiltiviit tukit eiviil
kivtinndllisesti katsoen ole uppoamisvaaralle alttiita.
Jos tukeilla on takanaan esim. 30 piiviin koivamis-
aika, nousee uppoaminen seuraavaksi:
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Viihiten sydiinpuula sisitltivit tyvi- jo valitukil vaa-
tivat timiin mukaan kahden kuukanden kuivumisajan
lullakseen riittiiviin uimiskykyisiksi. Sen sijaan min-
nvin latvalukKien uppoaminen on Karlénin mukaan
tuntuvasti vithilisempda kuin tyvi- ja viilitukkien (piir-
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Piirros 1. Varastolla kuorittujen mannyn 7’ pituisten tyvi- ja
valiptlkkyjen uppoaminen kuivumisajan vaihdellessa eri
sydanpuun |apimittaprosenttiluokissa Karlénin  mukaan
4 kk. uitto.
Fig. 1. Sinking rate of 7' pine butt and middle logs barked
at the storage site when the seasoning time varies in the
different heartwood percentage: diameter classes accord-
ing to Karlén 4 months® fioating
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Piirros 2. Kuorellisten, 7' pituisten mannvn tyvi- ja vali-

polkkyjen uppoaminen kuivumisajan vaihdellessa eri sydan-

puun ldpimittaprosenttiluokissa 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], Kuoritul latvatukit uppoaval hyvin vihiin kui-
vumisajan ollessa vain 10 vrk. ja Kvorellisistakin up-
poaa ainoastaan vli 6 °/o kuivamisajan ollessa 20 vrk.
Latvatukkien hyvii vimiskyky aiheuluu niiden nopeas-
ta kuivamisesta, jota ei edes hieman tvvitukkeja no-
peampi vellyminenkiin kvkene vastaamaan,

Niiiden, kuvorittujen fukkien osalta erittiin posilii-
visten tulosten jilkeen lienee svyylii larkastella hie-
man  milalin toistakin  puolla eli norjalaisen  prof.
(. Klemin Glomma-joella vv. 1949 -52 suorittamien
havutukkien uittohukkatutkimusten ennakkotuloksia.
Klemin mukaan kuorittujen kuusitukkien uittohukka
nousi keskimiidirin 11.6 /o:iin, kun vastaava luku kuo-
rellisille kuusitukeille oli vain 6.2 "o, Kuoritiujen
miintytukkien uittohukka oli 7.3 /o ja kuorellisten
9.0 "o Sydinpuun miiirilli ei ollul sanottavaa mer-
kitysti. Vaikuttaa kuilenkin silti, etti jotkin ulko-
puoliset tekijiit oval pidisseet vaikuttamaan niihin tu-
loksiin.

Vihjeeni uppoamisen suuruudesia pahimmassa -
pauksessa. kuorittujen ja kuorellisten mintviukkien
ollessa uittoon pantaessa aivan kuivamaltomia, oval
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Piirros 3. Kuorellisten ja varastolla kuorittujen, 7 pituisten

mannyn latvapolkkyjen uppoaminen kuivumisajan vaihdel-
lessa Karlénin mukaan. 4 kk. uitto.
Fig. 3. Sinking rate of unbarked and storage-barked 7'
pine top logs when the seasoning time varies according
to Karlen. 4 months’ floating
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Piirros 4. J&alla niputettujen ja koko ajan vedessd olleiden

mantytukkien upecnneiden ja rampojen madrd nippuja pu-
retlaessa touko—kesdkuun vaihteessa eri sydanpuun pinta-
alaprosenttiluockissa Metsatehon 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 from bundles at the turn of May,
by the dilierent heariwood percentage: area classes
according to Metsdteho.

Metsiitehon  tulokset aluksi jiélle nousseessa vedessii
jusen jilkeen avovedessi olleiden mintytukkinippu-
jen alaosan polkkyjen uppoamisesta touko-kesiikuun
vaihleessa tapahtuneen nippujen purkamisen yhley-
dessit. Uponneita ja rampoja (vain toinen piiii veden-
pinnalla) oli enemmiin kuorituissa kuin kuorimatto-
missa lukeissa  (piirros 4). Kuoorellisissa tukeissa oli
uponneita ja rampoja sanottavasti vain silloin, kun
sydinpuuta oli viihemmiin kuin 20 %o latvapiiin pinta-
alasta eli suunnilleen 45 "o lipimitasta.  Kuorituissa
tukeissa llll[l{nlllliﬁlil tapahtui huomattavan paljon jo
varsin suurissa syvdinpuuprosenttiluokissa. Niimi ko-
keel viittaaval sithen, elti knoren keventivi vaikutus
Ivhytaikaisessa uilossa on varsin voimakas.

Tutkimusaineisto
Saaluamme  niin jonkinlaisen kuvan  siitd, miti
havutukkien uppoamisesta tihin mennessi tiedetiiin.
kiivmme nyl Kisiksi Metsilehon uusimpiin tuloksiin,
joiden sanmisesla on Kiitelivi W, Rosenle w
& C:o O0.Y:n ja KoKemienjoen uitto-
virdistyKksen suuriarvoista lukea, Tiedot koske-
itellyn

val n. 16000 hyvin vaihtelevalla tavalla  Kkisi
Kokemiienjoelta

kuusi- ja mintyvtukin  uittotuloksia
vita 19530 Kuorellisia ja melsissi koorittuja havu-
tukkeja koskevat tiedot ovat tivsin vertailukelpoisia,
silli hakkuutyomailla joka toinen runko kuorittiin ja
joka toinen jitettiin kuorimatta, Varastolla eri kuo-
rinta-asteisel tukil varastoitiin tiysin sekaisin samoi-
hin telakasoihin. Koko aineisto jaettiin seuraaviin 4
rvhmiiin:

Hakkoupaikka — Veteenpanoaika

A Multia 23.—29. 4.
I Keuruu 4.—12, 5.
Ikaalinen 29, 4.—13. 5.
D Ikaalinen 15.—23. 5.

tyhmien A ja B tukit niputettiin Vilppulassa 16.—
22, 6. eli korkeintaan 2 kk. irtouiton jilkeen. Nipuissa
olo. kesti Knukauden, silli nippujen purkaminen Tam-



pereella tapahtui 13.—22. 7. Ryhmien G ja D puul
civiit olleel nipuissa ensinkiiin. Perille Poriin koepuul
saapuivat elokuun lopulla ja mittaus suoritetliin sielli
29. 8.—11. 9. Niiiden koe-erien lisiiksi tutkimusaineis-
toon sisiiltyi kaksi eri aikoina varastolla kuorittua ryh-
mii Keuruulta, joten niilli oli takanaan 1 kk. nippu-
uitto irtouiton lisiksi. Kaikki koepuut olival nume-
roituja. Uimiskyvyn toteaminen suoritettiin ensiksi
heti veteenpanon jilkeen, toisen Kerran Vilppulassa
ennen niputusta ja lkaalisten puiden osalta Siurossa
heti sen jilkeen. kolmannen kerran Tampereella nip-
pujen purkamisen yhieydessii ja lopuksi Porissa uilon
pitiittyessi.

Méntytukkien uppoaminen

Puuttumatta tukkien nimiskyvkyyn heli veleenpanon
jilkeen oli uponneita ja rampoja mintytukke ja loi-
sessa mittauksessa eli n. 2 kk. veteenpanosta tanlukon
I mukaisesti.

Metsissii kuorituista lukeista oli sekii uponneila etti
rampoja 0.2 %o, kun taas kuorellisista tukeisia oli
uponnut paljon enemmiin eli 1.2 /o ja rampautunut
saman  verran. Kuorellisia latvatukkeja oli uponnut
hieman enemmiin, Voidaan siis sanoa, et lyhytaikai-
sessa irtouitossa mintytukkien nuppoamistappio pysyt-
telee erittiin pienend. olipa tulit Luoritta tai jatetty
lnorimatia.  Eri aikoina veleenpantujen erien Kes-
ken on tosin jonkin verran eroja —— crikoisesti kuo-
ritulla tavaralla — mutta mitiin merkittiviid suurous-
luokkaa ne eiviil kuitenkaan ole. Lyhytaikaisen uiton
ollessa kysymyksessi miintytukkeja i siis ainakaan

uppoamisen pelosta tarvitse kuoria.

Perillii Porissa saadut tulokset Kiinnostanevat kui-
tenkin enemmiin, joten tissi vhtevdessi ci ryhdyii
selvittimiin, mili muut uppoamiseen vaikuttaval te-
kijit merkitseviill lvhytaikaisessa irtouitossa, vaan kes-
kitytiiin pitkiiaikaisen uiton vaikutuksiing jolloin up-
poamiseen vaikuttavat leKijit esiintyvil voimakkaam-
pina ja selvempinii.

Melsiissit kuorituista ja kuorellisista mintylukeista
oli uponneiksi arvosfeltuja ja muista svisti kuin up-
poamisesta matkalla kadonneita taulukon 2 mukaisesti.

Tauluklko — Table 1

Mdntytukkien wimiskyky n. 2 kk. irtouiton jfilkeen. Vili-
péllkyt on luettu latvapiolkkyihin niin tassa kuin mnissa-
kin taulukoissn ja piirroksissa. Buoyancy of pine
logs after about 2 months’ loose [loating. The middle
logs have been included as top logs both here and in the
ather tables and figures,

Kuorellinen
Unbarked

Kuoritiu —
Barked
Minty — Pine |

[

Sinker

iz
7

Deadhead

Rampa —

"o Kpl. luvusta "o of number

Tyvipiolkyl — Bult 0.2 0.1 0.7 0.3
Latvapilkyl — Top 0.2 0.3 1.8 2.3
Kaikki — All 0.2 0.2 1.2 1.2

Fautuklo Fable 2

Méniytukkicn uponneiden jo muista syista hadonneiden
midrd n. b kk. uitossa. Number of pine log sinkers
and Togs lost for other reasons in about & maonths™ floating.

Kuoritiu — Kuorellin n -
Barked Unbarked

Minly — Pine = _’E E g § o
;_EE *-E‘ i _é -—

"o kpl. luvusta — " of number

Tyvipolkyvl — Bull 14 2.8 a.1 24
Latvapolkyl — Top 1.4 2.2 6.6 2.0
Kaikki— All 1.4 2.5 5.8 2.2

Timiinkaltaisen tutkimuksen perusheikkous on siindi,
eliel koskaan varmuudella kaikista ka-
donneista puista, mista svysti ne kadonneet,
Vallaosa nyt kadonneista tukeista kuulunee Kuitenkin
erollelun huomaamalta  sivuoultaneisiing miki  ilmeni
osittain  Lillaisten puiden  Ioviymisesti sahan  tukki-
varastosta, eltid upon-
neeksi arvosteleminen on voitu suorittan aikaisempien
mittaustulosten pernsteella, jolen uponneiden miiril
kuvastanevat melkoisella larkkuudella todella upon-
lukua. Kuvorituwistla mintyvilu-
keista on siis laskettu uponneiksi 1.4 "o ja
kuorellisista tukeista vastaavasti 5.8 ¢/

voida Sanoa

oval

Lisiksi on olettava huomioon

neiden

lo. Eri
polkkyryhmien viilillii i ole todettavissa mitiiin olecl-
lisia eroja.

Nimi keskimiiriiset luvul oval Kuilenkin hyvin
harhanttavia  eiki niilli ole sourtakaan merkitvsti
muita uittoviivlii ja vlipiitidin erilaisia  olosuhteila
varten., Sen vuoksi onkin piihuomio suunnattava eri-
uppoamistekijoiden  tarkasteluun. Sydinpuu-
prosentin. mukaan ryvhmiteltyinid uponneet ja kadon-
neel kivviil ilmi piirroksesta 5.
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Piirros 5. Metsdssa kuorittujen ja kuorellisten mantytukkien
uponneiden (vinoviivoitus) ja muista syista kadonneiden
(valkea) madra sydanpuun lapimittaprosentin vaihdellessa.
4 kk. uitto
Fig. 5. The number of sinkers (obligue and logs
disappearing for other reasons (white) among forest-
barked and unbarked pine logs when the heartwood
percentage: diameler varies. 4 months’ floating

lines)



Taulukko Fable 3

Wie ju gl 50 " sydinpuuata sisdaltdvien mantytukkien up-
poaminen n. 4 kk. witossa. —— Sinking rate of pine logs
containing under and over 50 “s of heartwvood in about

i months’ floating.
[ Sydinpuun
Lipimittaprosentti
- . Heartwood percentage:
Mintly — Pine dinmeter class
[ : .
| Alle 50% - Y1i 50 %
| Under 50 % Over 50"
Uppoaminen, %o -—Sinking, "/
Kuorillu — Barked 3.0 0.6
Kuorellinen — Unbarked| 12.9 1.2

esim.
Kadon-
joten

vaikuttaa  sits  aivan  rathaisevasti, Kuten  jo
Karlénin tutkimuksessa vakuuttavasti ilmeni.

neiden osuus noudatlelee myos samoja linjoja,
uppoamisluvut eri svdiinpuuprosenttiluokissa eiviit voi
poiketa suurestikaan todellisista arvoistaan. Kun sy-
ditnpuuta on alle 40 %o latvaliipimitasta, on uponneita
kuorituista tukeista 5.1 "o ja kuorellisista 21,2 %,
Uppoaminen oli 30 “e:n rajan vli- ja alapuolella
keskimiiirin taulukon 3 mukainen. 50 "o:n raja niyt-
tii olevan ratkaiseva erityisesti kuorellisilla tuleilla.

Niiden lukujen perusteella nivUlid silti, eftei alle
30 "o sydinpuuta sisiltivid kuorellisia tuklejo hevin
kannata uittac.

Kuinka paljon sitten metsissiimme tillaisia tukkeja
on, muodostuu hyvinkin tirkeiksi kysyvmykseksi. Pii-
teviii lukuja ei tisti seikasta ole saatavissa, mulla
jonkinlaiseksi vihjeeksi mainittakoon ensiksi Histi tut-
kimuksesta saadul tiedol (piirros 6). Alle 50 %o svdiin-
puuta sisiltivii tukkeja oli 36.7 %o eli siis hieman yli
173 kappaleluvusta, Tyvitukeista niiti oli keskimiiérin
23.6 %0 ja viilli- ja latvatukeista 31.8 "o, Verlailun
vuoksi mainittakoon, etti Melsiitehon havupuiden ra-
siinkaatolulkimusaineistossa, joka oli keriitty viidessii
pitijissi Iti-Suomessa sijaitsevilla tvomailta tillaisia
miintytukkeja oli jopa enemmiin, nimittiin n. 40 %
Voitaneen siis sanoa, etti ldihes 40 "o mintytukeista
kunlun vdahdan sydinpuuta sisdlldviin ja silen uppoa-
misvaarassa oleviin,
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Metsassa kuorittujen ja kuorellisten mannyn tyvi-
ja latvatukkien uppoaminen. 4 kk. uitto
Sinking rate of forest-barked and unbarked pine
butt and top logs. 4 months’ floating

Piirros 7

Fig. 7

Svdinpuuprosentin vaikulusta  selvittii tuntuyasti.
jos tarkastelemme, miten asia on tvvi- ja latvatukkien
suhteen. Piirroksesta 7 huomaamme fyoitukkien ole-
pan selvdsti huonommussa asemassa, kuten Karlénin-
kin tutkimuksessa.  Erikoisen tarkkana olisi oltava
minnyn tyvilukkeja veleen pantaessa, olipa sillen Ky-
symys kuorellisista tai Koorituista tukeista. Timi val-
litsevien Kiisityskantojen vastainen tulos aihentunee
sekii tyvitukkien suuremmasta kuivatilavuuspainosta
etti kuorellisilla tukeilla lisiksi paksun kuoren vel-
Ivmiseslii.

Uppoamisen vaihtelu eri kuivumisluokissa on esi-
letty taulukossa 4.

1. eli parhaassa kuivamisluokassa uppoaminen on
selvdsti pienempi kuin erikoisesti 3. luokassa, miki
Kisittiii alustelat jo tulvan valtaan  joutuneel puut,
joiden madri tssi aineistossa oli erittiin suuri, Miti
kuivumisluokka vaikutlaa vihiin ja runsaasti svdin-
puunta sisiltivien fukkien uppoamiseen, kiiv havain-
nollisesti ilmi taulukosta 3.

Hyviilli varastoinnilla saadaan viihiin svdinpuuta
sisiiltiivien Kuorittujen miintytukkien uppoaminen pu-
toamaan 6.3 “o:sta 1.5 %eiin ja kuorellisten miinty
tukkien vastaavasti 16.5 “o:sta 10.8 %o:iin. Sen sijaan
runsaasti sydinpuuta sisiiltivien tukkien uimiskvkyyn
varastoinnin vaikutus on varsin heikko. Kuorimalla
alle 30 /v sydinpuuta sisdltivdt tukit jir varastoimalle
ne ensiluokkaisesti voidaan tillaisten kuorellisten min-

Taunlukko — Table 4
Eri kuivamisluokkiin kuuluvien midntytukkien uppoaminen
n 4 kk. uitossa. Sinking of pine logs of different
seasoning classes in about 4 months' floating.

Piirros 6 _
Fig. 6. Distribution of the heartwood quantity of pine logs
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Piirros 8. Eri aikoina veteen pantujen, metsassa kuorittujen
mantytukkien uppoaminen kuivumisiuokissa 1 ja 3 (1=hyvin
varastoidut, 3=alustelat ja iulvan valtaan joutuneet puut).

A=veleenpano 23.—29. 4. B=veleenpano 4—12. 5. 4 kk.
uitto.
Fig. 8. Sinking rate of forest-barked pine logs, put into

water at different times, in seasoning classes 1 and 3 (1 =

well stored, 3 = foundation logs and logs submerged by

flood water). A = launching April 23—29. B = launching
May 4—12. 4 months' floating

Ivtukkien uppoaminen  pudottaa keskiorooa edusio-
vasta 12,9 "losta jopa 1.5 "eiin. Pelkki svdinpuu-
Kovhien tukkien erikoisvarastoiminenkin antaa varsin
ilahduttavat tulokset, olipa sitten kvsvimyvs kuorelli-
sesta tai kuoritusta lavarasta. Varhaisen veleenpanon
ollessa kyvsymyksessii saavulettava hyvity on kuorituilla
tukeilla edelli esitetivji lukuja suurempi (piirrokset
8 ja 9. Tyvitukeilla hyoty on paljon suurempi kuin
Latvatukeilla,

Varastolla kuorinta on meilli suuressa mittakaavas-
saesiintyvii ilmio, josta tukkien kohdalla ei Kuiten-
Kkaan hevin pidsti irti. Tiéllaiseen tukkien Kisittely-
tapaan liitlyy uppoamismielessii eriiilii pahoja vaaroja.
Jos kuorinta lykkiivtyy tvivoiman puutteessa, voi kui-
vumisaika Kivdi lilan Ivhyeksi. Kuivamisajan ollessa
3.+ -4 viikkoa uppoaminen oli Keurunlta tulleilla midin-
nyilli keskimiidirin 0.4 "o ja vasta 1% .- -2 pifkkoa en-

Tauwlukko — Table 5

Alle ja yli 50 s sydanpuuta sisdaltavien mantytukkeen up-
poaminen  eri kuivamisluokissa  n. & kk. nitossa

Sinking rate of pine logs containing under and over 50 %
of heartwood, by different seasoning classes, in about %

months' floating.
Kuivimisluokka —— Scasoning
class
1 3
Svdinpuun lipimittaprosemtti —
Minly — Pine Heartwood percentage:
: diameter class
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Piirros 9. Eri aikoina veteenpantujen kuarellisten manty-

tukkien uppoaminen kuivumisluokissa 1 ja 3.
_ seen 8

Fig. 9. Sinking rate of unbarked pine logs,
different times, in seasoning classes 1

Vert. piirrok-

launched at
and 3. Ci. Fig. 8

nen veteenpanoa  koaorituilla - mantygtukeilla 4.8 /o,
Viimemainitussa tapauksessa upposival viihiin sydin-
puula sisiltiivit puut ja erikoisesti tvvitukit (piirros
10].

Nippu-nitolla on oma tietlty merkityksensii uppoa-
miskysymyksessii, etenkin jos nippuja ei voida kul-
Jettaa sellaisinaan suoraan kiivitopaikalle, Tissi tutki-
muksessa voitiin todeta, etti nippuja Tampereella pu-
reltaessa uppoaminen oli erittiin vihiisti. Nipun vli-
osassa olleel piolkyt Kelluival tielenkin oikein hyvin.
Mutta oli vlEitlivida, ettid nipun vEi- ja alaosassa ollei-
den polkky jen uimiskyvky oli Kokemiienjoen irtouiton
jilkeenkin vieli huomatlavan erilainen. Ero ei kuori-
tuilla tukeilla ollut kovinkaan suuri mulla kuorelli-
silla sitikin selvempi (piirros 11). Nivitéai siis ilmei-
selti, etld nipun yvliosassa olleiden tukkien kuivumi-
nen on jittinvt varsin pitkiaikaisen vaikutuksen. Sen
sijaan tulkimuksen perusteella ei voida sanoa mitidin
varmaa siitii, vaikuttaako irtouiton Korvaaminen nip-
pu-uitolla positiivisesti vai negatiivisesti. Ero puoleen
lai loiseen ei Kuitenkaan voi olla merkittivi, jos nippu-
uitto ei kesti pilempiiin kuin lissi tapauksessa.
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Piirros 10. Varastolla varhain rs -4 viikkoa) ja mychdan
{(1'/2--+2 viikkoa) ennen veteenpanca kucrittujen manty-
lukkien uppoaminen .: kk o
Fig. 10. Sinking rate of pine logs barked at the storage

and late (1%2-+-2 weeks) belore
months® floating.

site early (3-+-4 weeks)
launching. 4
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Piirros 11. Nipun yld- ja alaosassa olleiden mantytukkien
uppoaminen. |l = ennen niputusta 1---2 kk. irtouiton jél-
keen, lll @ = nipun alaosa 1 kk. nippu-uiton jélkeen, IV a

= nipun alacsa nippu-uittoa seuranneen irtouiton paat-
tyessd ja IV b = nipun yldosa uiton lopussa 4 kk uitto
Fig. 11. Sinking rate of pine logs from the upper and
lower part of the bundle. || = before bundling after 1-+-2
months’ loose floating, 1l a = lower part of the bundle
immediately after 1 months’ bundle floating, IV a = lower
part of the bundle at the end of the loose floating follow-
ing bundle floating, and IV b = the upper part of the

bundie at the end of the floating. 4 months’ floating.

Kuutiotssae  lausuttu  uppoaminen  ei  kuitenkaan
nouse yhtid suurekst kuin  kappalemdidrdinen,  silli
uponneiden mintypilkkyjen keskikuutio 3.9 j% oli n.
77 "o kaikkien pilkkyjen keskikuutiosta. Uponneel
pilkyvt olivat kaikissa svdinpuuprosenttiluokissa luo-
kan keskikuutiota pienempiii, joskin osa uponneista
polkyisti oli huomattavan jireiti. Kuorellisen ja kuo-
ritun miinnyn viililli ei ollut sanotltavaa eroa.

Kuusitukkien uppoaminen
Kuusitukit ovat laadultaan huomatlav

isti erilaisia
kuin mintytukit, joten ei ole ihmeteltiviii, etti niiti
koskevat tulokset poikkeavat oleellisesti

edelli Kiisi-
tellvisti mintytukeista. Kuusipuu on hieman kevyvem-
pii, tyvi- ja latvaosat oval suunnilleen yvhti kevyiti,
sydinpuuta on runsaasti ja kuori on toisenlaatuista
kuin minnylli. Miti sydinpuun midiridin tulee (piir-

Taulukko — Table G

Kuusitukkien wimiskyky n. 2 kk. irtouiton jilkeen. —
Buoyancy of spruce logs after about 2 months' loose
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Distripution of the heartwood quantity of spruce
logs.
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Piirros 12
Fig. 12

ros 12), oli pdhdn syddanpuuta (alle 50 o) sisdiltivic
palkkyjia keskimddirin 16.6 /o kappaleluvusta, Tyvi-
tukeista oli tillaisia 5.8 %0 ja latva- ja villitukeista
26.9 .

N. 2 kunkauden irtouiton jilkeen uponneita ja ram-
poja oli taulukon 6 mukaisesti.

Lyhytaikaisessa irtouitossa kuusitukkien uppoami-
nen pysvttelee siis erittiin vihiisendii, 0.2...03 %,
puitteissa. Tyvitukit uppoavat vihemmin kuin vili-
Ja latvatukit. Uppoamisen pelosta kuusitukkeja ei siis
kannata kuoria.

Pitkiaikaisen, n. 4 kk. uiton jilkeen tilanne oli jo
muuttunut jonkin verran, Kuten taulukosta 7 ilmence.

Herittiii huomiota, etti kuorellisten Kuusitukkien
uppoaminen ei nouse suuremmaksi kuin 1.4 "o, Kno-
ritut ja kuorelliset kuusitukit selviytyvdt siis pithdai-
kaisestakin koko kesin uitosta varsin pienin tappioin.
Muista syisti kadonneiden méiri on myds niin pieni,
elteiviit mahdolliset virheet uponneiksi arvostelemi-
sessa pifise muuttamaan tilannetta toiseksi. Edelleen
on pantava merkille, ¢tti tvvitukkien uppoaminen on
selviisti viihiisempiii kuin vili- ja latvatukkien. Sydiin-
puuprosentin suuruuden mukaan tarkastelu (piirros

Taulukko — Table 7
Kuusitukkien uwponneiden ja muista syistd kadonneiden
mddard n. 4 kk. witossa. Number of sinkers and
fogs lost for other reasons among spruce fogs in about
i months® floating.

floating.
Kuorittu — Kuorellinen — Kuorittu -— Kuorcllinen -—
Barked ' Unharked Barked Unbarked
T I f I |
Kuusi — Spruce | = - Kuusi — Spruce o 5 o = -
g 22 | =E | £8 H £3
z : EE £ =
| 2 ) = | 2 =] 3
90 kappaleluvusta — "o of number | ®/a kappaleluvusta — "o of number
Tyvipilkyl — Butt 0.1 0.1 0.1 0.1 Tyvipolkyt — Butt| 0.1 1.4 0.6 0.9
Latvapilkyt — Top 0.4 0.6 0.5 0.8 Latvapiolkyt — Top 1.9 1.4 2.2 0.9
]
Kaikki — All 0.2 03 | 03 0.5 Kaikki — All 1.0 1.4 14 0.9
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Piirros 13. Metsdssa kuorittujen ja kuorellisten kuusitukkien
uponneiden (vinoviivoitus) ja muista syistd kadonneiden
(valkea) madrd sydanpuun ldpimittaprosentin vaihdellessa.
4 kk. uitto.
Fig. 13, The number of sinkers among foresi-barked and
unbarked spuce logs (obligue lines), and logs lost for
other reasons (white), when the heartwood percentage:
diameter varies. 4 months’ floating.

13) ei luo asiaan miliin erikoisesti uutta. Molemmissa
Kuorinta-asteissa sydiinpuuprosentti vaikuttaa samalla
tavalla, 50 "e:n syddnpuurajoa voidaan kiivibii myos
kuusitukeille ilmaisemaan uppoamisvaaran olemassa-
oloa, silli sydinpuuprosentin ollessa alle 50 %o uppoa-
minen on kuorituilla tukeilla 4.5 %0 ja kuorellisilla
5.8 %,

Kuoritut tyvitukit eivdl uppoa kdigtianndllisesti kat-
soen ollenkaan, olipa niissit sydinpuuta enemmiin tai
vithemmiin, kun taas kuorituista viili- ja latvatukeista
uppoaa 5.2 %, kun sydinpuuta on alle 50 % lipimi-
lasta, mutta vain 0.2 “/o, kun svdiinpuuta on vihintiin
50 % (piirros 14). Kuorellisten tukkien kohdalla ei
sen sijaan voida velii selvii rajaa eri polkkyryhmien
villille. Jos sydiinpuuta on alle puolet Epimitasta, up-
poaminen on keskimiirin 5.2 %, mutta jos sydin-
puuta on enemmiin, se on vain 0.2 %o,

Varastoiminen vaikuttaa saatujen tulosten mukaan
hyvin eri tavalla. Kuorittujen tukkien uppoaminen jii
jokseenkin olemattomaksi (0.1 "o}, kun varastoiminen
suoritettiin ensiluokkaisesti. Svdiinpuun méairi ei vai-
kuttanut Kuivumisluokassa 3 uppoaminen

Kuusr

asiaan.
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Meltsdssa kuorittujen ja kuorellisten kuusen tyvi-
ja latvatukkien uppoaminen. 4 kk. uitto.
Fig. 14. Sinking rate of forest-barked and unbarked spruce
butt and top logs. 4 months’ floating

Piirros 14

nousi sen sijaan 2.0 “oiin. Kuorellisten tukkien up-
poamista ei hyvikiin varastointi pystynyt kovin pal-
joa alentamaan, etenkiin kuivumisajan ollessa pitka.

Varastokuorinnassa kuivumisajan merkitys on pie-
nempi kuin mintytukeilla. 3. -4 viikkoa kuivuneiden
tukkien uppoaminen oli 0.6 %o mutta 1% .. -2 viikkoa
kuivuneiden 2.8 %o.

Nippukuljetus vaikuttaa samaan tapaan kuin min-
nyllii. Kuorituilla kuusitukeilla nipun yli- ja alaosien
uimiskyky tasaantui uiton loppuun mennessi huomat-
tavan yhtiliiseksi, kun taas kuorellisilla tukeilla nipun
alaosassa olleet polkyt upposivat oleellisesti enemmiin
Kuin yliosassa olleet.

Uponneet kuusipolkyt olivat tuntuvasti pienempii
kuin keskimiiirin. Kuorittujen kuusten uponneiden
polkkyjen keskikuutio 2.8 j* oli ainoastaan 54 %o kaik-
kien kuorittujen polkkyjen keskikuutiosta. Uponnei-
den kuorellisten pilkkyjen keskikuutio 3.4 j* oli sen
sijaan 62 %0 kuorellisten poélkkyjen keskikuutiosta.
Uponneel polkyt olivat eri sydinpuuprosenttiluokissa
keskimédriisti pienempiia kuten minnylldkin,

Kdytdnndlliset toimenpiteet

Mihin toimenpiteisiin nyl esitelyt uppoamistiedot
sitten voival antaa aihetta? Tita kysymysti pohdit-
laessa on syyti jakaa koko uppoamiskysymys kahteen
osaan, lyhytaikaisessa ja koko kesiin kestiviissi uitos-
sa tapahluvaan uppoamiseen.

Lyhytaikaisessa uitossa, joka esiinlyy kaikilla uitto-
vitylilliimme ja johon myos ne lapaukset luelaan, jol-
loin lyhytaikaisen irtouiton jilkeen tukit kuljetetaan
eleenpiiing joko  nippu-uittona  ilman  villipurkamista
tai maakuljetuksena, uppoaminen on suhteellisen vi-
hilinen kustannustekiji, uitettiinpa tukit kuorittuina
tai kuorellisina. Vilttimilla karkeiden varastoimisvir-
heiden esiintymisti ja erottamalla vihin sydinpuuta
sisiiltiiviit tukit, etenkin jos ne ovat mintyi ja jos ve-
teenpano tapahtuu varhain, omiin telakasoihin, joiden
kuivamisesta pidetiin erikoista huolta, uppoaminen
voidaan kiytinnollisesti Katsoen poistaa. Alusteloina
ei saa koskaan kilyttid tukkeja, joissa on svdinpuuta
alle 50 %o lipimitasta. Sydiinpuukovhiin puun vlira-
jama voitaneen pitid suoritettavassa erottelussa vleensi
40 "o, mutta kuorellisille miintytukeille olisi 30 %/o:n
raja suotavampi.

Pitkiiaikaisessa unilossa uppoamisen merkitys on jo
niin tuntuva, etti ylli mainitut varotoimenpiteet eiviit
riiti. Kuoritul miinty- ja kuusitukit saadaan tyydytti-
viisti perille, jos alle 50 % sydinpuuta sisiltivit pol-
kyt varastoidaan ensiluokkaisesti. Alusteloiksi niita ei
saa koskaan Kivitiia, Jos tukit on kuorittu varastolla,
kunivumisaikaa on oltava viihintiin 3 viikkoa ja sil-
loinkin sydinpuukoyhit mintvtukit ja kuusen latva-
polkyt on varastoitava erikoisen hyvin.

Kuorellisten  tukkien uitto vaikean
probleemavyyhden. Likipitien kuorittujen tukkien ve-
roisesti ilman sanollavaa uppoamisvaaraa voidaan uit-
taa kaikki kuorelliset kuusi- ja mintvtukil. joissa sv-
diinpuuta on viithintiiin 50 %o latvaliipimitasta. Kaikki
kuorelliset tukit, joissa on syddianpuuta vahemman kuin

muodostaa

40 "o latvaldpimitasta ja joila timin aineiston mukaan
oli n. 13 %o mintv- ja n. 5 %o kuusitukeista, olisi kuo-
rittava jo parastoitapa erittain hyvin tai Kuljetetlava



maakuljetusta kitvtien. Tallaisista miintyvtukeista up-
poaa niel n. 21 "o ja kuusitukeista n. 10 %o, Hyviilli-
kiiiin varastoinnilla e svdiinpuukovhien kuorellisten
tukkien uppoamista voida pienentii niin paljon, etli
siitit olisi yleensii vaslanvaa hvilyi. Tukit, joissa on
svdinpuuta 40750 "o latvalipimilasta, muodosta-
val erddinlaisen rajatapavksen, johon suhlauluminen
jiadi riippuvaksi monista eri tekijoisti.  Tillaisia tuk-
keja oli timiin aineiston mukaan minnvisti vli 23 %
ja kuusista vli 11 o, joten miédrit ovat huomattavan
suurel. Uppoaminen oli tillaisille méinnyille keskindii-
rin 7.5 %o ja kuusille 3.9 %o, Koska tvimaan tukkien
jako kolmeen erilaiseen Kisittelyryhmidin ei kiivtin-
nissii hevin kity péinsi. on timid rajaryhmi pakko
littdd joko wvithiin tai paljon svdinpuula sisiltéiviin
tukkeihin. Mintvtukkien Kohdalla lienee vleensi jir-
kevinti  suorittan  litos  svdiinpuukoyhiin tukkeihin
piiin, vaikkakin kuorittavien puiden miiiri oleellisesti
suurenee, kun taas kvusitukkien kohdalla piinvastai-
nen ratkaisu lienee vieensi Fihempiind oikeata, Alus-
teloina ei saa Kivitia vithiin svdiinpuula sisalliviid kuo-
rellisia tukkeja.

Niin olisi siis syvUi menetelli nvkyisten tutkimus-
tietojen mukaan.  Mulla onko olemassa vieli muila
mahdollisuuksia, joiden avulla voitaisiin parantaa kno-

rellisten tukkien uimiskyvkyi ilman Kuorintaa ja sen
mukanaan womia laatuvikoja ja muita haittoja? Ehki-
pi Eimi ei ole aivan mahdotonta rasiinkaatoa kiviet-
On voitu todeta, etti rasiinkaadettuina havo-
puntkin kaivuval jonkin verran, Tihiinastisten selvi-
tvsten perusteella uimiskyvvyn parantumisesta ei kui-
tenkoan ole voitu saada riitGvid varmuuotia, Tietenkin
myos Kkaikki sellaiset toimenpiteet, jotka lyhentivil
uitloaikaa tai siictiviit veleenpanon nyvkyisti myohii-
semmiiksi,  oval viithentimiin  uppoamista.
Auvtokuljetuksen lisiintynyl Kivité purouiltojen Kor-
vanjana, nippu-uittoviivlien jatkaminen ja erottelutyin
nopeutlaminen oval lissi suhteessa ensiarvoisen lir-
keiti. Uppoamiselta voidaan melkein kokonaan vill-
tyii., jos vain havulukkeja kisitelliiin oikealla tavalla.

liessi.
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ON THE SINKING OF SOFTWOOD LOGS TREATED
IN DIFFERENT WAYS

Summary

Data on the sinking of barked and unbarked softwood
logs and the nature and importance of the factors affecling
it vary a great deal. According lo the Swede A, Karlén,
barked butt and middle logs of soltwood float excellently

a minimum of 20 days after seasoning (Fig. 1), the un-
barked logs mostly sinking, especially if  heartwood
accounls for less than 50 "4 of the diameter (Fig. 2).

Pine top logs are more buoyant than bull and middle
logs (Fig. 3).

According to the Norwegian (i Klem, the sinking rale is:

Spruee Pine
barked ...... RIS 1+, T | 11.6%0
unbarked :..coveeiiaia 9.0 % 6.2 "%
Earlier investigations by Metsdteho showed that  the

sinking of fully unseasoned barked pine logs is grealer
than that of unbarked logs (Fig. 4.

In order to obtain reliable cost comparisons Metsdteho
performed in 1953 an extensive invesligalion into sinking
in the Kokemienjoki water system of western Finland.,
The study was concerned with about 16,000 numbered,
differently treated spruce and pine logs, Every other bole
was wintter barked in the forest al the working sites of
the investigation; the other hall was lefl unbarked. The
logs were stored mixed up in piles on skids. The malerial
was divided into 4 groups:

Time of launching into water  Manner of floating
A April 23—29 2 months’ loose (loating,
1 month’s

bundle floating

and | month's
loose floating

B May 412 1we013 . =y
¢ April 29—May 13 1 5 i "
I May 15—23 31 . T

The material also includes 2 log groups barked al the
storage site; their floating corresponds to that of group B.
The buoyvancy of all the logs was first measured im-

8

mediately upon launching, again prior to bundling and,
for groups C and 1), a third time about 2 months after
launching: it was then measured again at the end of
bundle floating and finally when the floating was over
in the first days of September.

Sinking of pine logs

Sinking was slight after aboul 2 months of loose floal-
ing, especially among barked logs (Table 1).

The results obtained on the completion of floating are
given in Table 2. The significance of the factors con-
tributing to the sinking of barked and unbarked pine
logs is classified as follows: the effecl of the percentage
of hearlwood on sinking, Fig. 5 and Table 3; sinking of
butt and top logs, Fig. 7: sinking of well and badly stored
pine logs and pine logs containing over and under 50 %o of
heartwood, Tables 4 and 3; sinking of pine logs launched
into water at different times in different seasoning and
heartwood classes, Figs. 8 and 9. The average sinking rale
for pine logs barked in the forest vas 1.4 "o, for unbarked
pine 5.8 “o. With unbarked pine it is the quantity of heart-
wood that has the most pronounced effect, with barked pine
the seasoning elass. Butt logs tend 1o sink more than
middle and top logs. 36.7 %% of the material in which
heartwood totalled Tess than 50 " of top diameler were
pine logs (Fig. 6).

As regards pine logs barked at the storage site, the
length of seasoning has a pronounced effect. Pine logs
which had seasoned for 3---4 weeks averaged 04 %
sinkers, pine logs seasoning for only 1}4--2 weeks 4.8 Y.
The quantity of heartwood has a marked effeet here
IFig. 10j.

In bundle floating the logs in the upper part of the
bundle retain their buovancy for a considerable length
of time during the subsequent loose floating. unbarked
logs longer than barked (Fig. 11].

The average cubie volume of the pine sinkers was aboult
77 " of the average cubic volume of all the pine logs.
sinkers had a lower cubic volume than the average for
the class in every heartwood class.



Sinking of spruce logs

G " of the sproce logs were logs wilh heartwood
lotalling less than 30 " of the top diameter (Fig, 12).

Sinking was very slight during the 2 months of loose
floating (Table 6). The sinking rate was also much smaller
than with pine logs on the completion of floating (Table 7).
This applies specifically to unharked logs, The heartwood
factor was ol similar effeet with both forest-barked and
unbarked logs (Fig. 13, but bult logs did much belter,
especially: barked butts (Fig. 4. Improvement of storage
conditions deereased the number of barked sinkers, The
sinking rate for spruce logs harked at the storage site
Geeod o weeks prior to floating was 0.6 "o, but for logs
barked 135-+-2 weeks prior to floating the figure was
28 "o, Bundle floating showed g similar picture to this

method with pine logs, The average cubic volume of barked
spruce sinkers was 54 "o, of unbarked sinkers 62 % of
the average cubic volume of all the logs of each barking
group. The difference was similar in the different heart-
wood classes,

It can be concluded from the resulls that it is generally
not worlth while in floaling of short duration lo bark
softwood logs: suilable storage gives satisfactory resulls,
In prolonged floating at least the logs in which heartwood
accounts for less than 40 "o of the top diameter mus! be
barked, but this also applies to pine logs with 40«50 %
heartwood. Greal atlention must be paid lo the storage
of logs containing little heartwood. Logs in which heart-
wood accounts for less than 30 "% must nol be used as
foundation timber,

Eripninos Metsdtalowdellisesta Aikakauslehdestia n:o 12, 1954 ja 1, 1955.

Helsinki 1954, Kirjapaino Oy, SANA
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On Barking at an Intermediate Storage with a
Portable Continuous-Feed Barking Machine

Based on studies with the Valo barking machine

Jaakko

To establish the usefulness of the rather light,
portable and continuous-feed barking machines meant
for use in barking at intermediate storages Metsiteho
has made studies with the Valo barking machine which
is an equipment of this type.

Valo barking machine, 1.C. motor

Fig. 1.

The Construction of the Valo Barking Machine

The working prineiple of the Valo barking machine is
that it handles the logs individually; it has a continu-
ous feed and is meant for the barking of logs with a
diameter of 2 .. 11" and of a certain length. The bark-
ing is based on the erushing of the cambium layer
(on the shearing strain). The machine is equipped with
a pair of pneumatie tires for transport purposes.

The barking parts are 16 detachable tools loaded
with springs and mounted on three cireular rings (22.5°
spacing, fixed at an angle of 457). The points of the
tools have loose parts moving laterally, equipped with
steering borders and installed at a chipping angle of ca.
5°. By feeding the logs through the rings, without the
logs or the rings rotating, the feeding force opens the
tools automatically and, pressed against the log sur-
face by the toolsprings, they remove the bark from the
cambium layer in long strips parallel with the length
of the log.

The feeding equipment is an endless chain conveyor
with dogs in the feeding chute. In this case the spacing
of the conveyor dogs was built for 2 meter logs. The
spring-loaded valve- and roll guides work as feed
guides.

The feeding conveyor in this case was powered by
a 12 HP René Briban 4-stroke combustion motor
equipped with dummy coupling clutch and rotation
speed regulator. The power ecan also be transmitted eg.
from a tractor. Between the motor and the feeding
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chain there is a fixed gear and a coupling equipped
with an overload safety device.

The feeding speed is changed by regulating the
rotating speed of the driving engine; thus the motor
and the feeding convevor tend to move at a regular
speed corresponding to the position of the regulator,
irrespective of the load and, accordingly, also of log
size.

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

Material

The material used in the research derives from the
use of the Valo barking machine for the barking of
2.meter bolts in March-April 1954 in Keuru parish.
A total of 300 eu.m., solid measure, was barked, eca.
99 9%, of it spruce and the rest pine. In handling the
material, however, the two species were combined
because there was no essential difference between
them. The bolts that had been felled and hauled in the
same winter and stored in piles ea. 1,3 m. in height
were fresh, part thawed, part frozen on barking. The
air temperature varied between -14%. .. +4°C.

The barking team consisted of five men; two men
moved the bolts on to the feeding stand placed beside
the feeding conveyor of the barking machine, a third
fed the bolts into the machine and simultaneously
acted as the operator of the machine, a fourth.received
the bolts from the machine and threw them on the
pile, and the fifth removed the barking waste. The
extra conveyors were not used.

During the barking, the barking machine was man-
handled along the side of the pile, the moving distance
varying from 3 ... 6 m, average 4.5 m. The moving
distances from pile to machine thus varied from
1.0, - - - 3.5 m, average 2.0 m.

Fig. 2. The tools of the Valo barking machine (on the laft).
The spring-loaded roll guides (on the right) direct the logs to
the tools. The logs travel from right to left



Fig. 3. Barking with a portable Valo barking machine at an
intermediate storage alongside a main timber transport 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 presen-
ted in Table 1.

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 distance between the dogs of the feed-
ing conveyor is 2.68 i is, for 2-meter bolts, 25.4 9,
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 18.76 m per min.; the bolts
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-
ments required during working site time was classifi-
ed as maintenance and service time of the machine. On

Table 1.

Fig. 4. Moving the machine as near the piles as possible
a 4-man working team suffices

the other hand the time taken on lubricating the ma-
chine after a fixed time and in changing the motor oil
have not been taken into account since the man res-
ponsible for the machine usually performs these tasks
outside the actual working site time.

The time consumed in preparing for and the stop-
ping operations excluding the service time of the
motor — has been included in the moving time of
the machine. Provided that no rest pause was 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 caused by the organization of
work and by throwing aside unsuitable bolts have been
counted as unproductive time. On the other hand the
disturbances caused feeding too thick bolts and the
interruptions caused by disturbances in the engine
have not been taken into account here as the men were
not familiar with the machine and as explanation of
machine stoppages presupposes availability of statis-
tical data on operation over a lengthy period. Besides
this, changes have been made in the machine since the
study that will affect its use.

A combination of the average working site time per bolt in barking 2-metre spruce and pine bolts,

average unbarked diameter at middle being 12,8 em.

Remover

Auxiliary feeders of the

Work phase Machine Feeder . Receiver barking
1. - waste
| emin. 0
per bolt -
Actual working time |
Moving of the bolts | — . 55,9 54,2 55,5 55.0
Barking of the bolts i 10,7 55,9 -
Moving of the barking waste — -- - 0,1 a4
Auxiliary working time |
Maintenance and service of the machine 1.4 7.4 T4 - 0,1 —
Moving of the machine 2 6,4 | 5,6 6,2 6,3 4.4 3,1
Loosening of the frozen bolts - | - - 2,1 0,1 :
Interruptions [
. Unproduetive time l
Unproductive working time | - — 3,5 -
Compulsory work pause 0,9 4,7 2,0 8,0 6,1 T 6.3
Resting time 4.9 25,8 25,6 20,5 32,0 31,8 32,2
Working site time (excl. disturbances
of the machine) 19,1 100,0 100,0 1040,0 100,00 1000 100,0
[ Working site time, min./cu.m. piled
measure (2-metre) 5,12



The time spent in rest pauses, 79 9, of which occur-
red in eonnection with the moving of the machine,
seems rather long. This is due principally to two rea-
ons: first, the work proper to be done by the men is
almost entirely the moving of the bolts and the ma-
chine, which is monotonous and even hard; second, the
generally known fact that as the working team grows
the proportion of rest pauses 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 isinversely proportional
to the barking speed and, according to the research
material, 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 of the 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 as described
above on the barking speed and on the size of the bolts
can be set forth with the following equation:

P=9742 4 1.91, where
=

T = working site time, min. per cu. m. piled measure,
incl. bark

a = number of bolts per cu, m. piled measure, incl bark

v = barking speed, m. per min.

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

From this it can be stated that the barking rate of
the machine grows degreesivly as the barking speed
and bolt size increase. The barking speed in practice
remains dependent on the moving time of the bolts
from the pile to the machine. When the bolts are
moved entirely manually and the barking machine
is kept as close to the pile as possible, and the number
of men used in the moving of bolts from pile to machine
is this limited for lack of space to 1 or 2, the moving
rate is dependent not only on the working ability and
keenness of the men but also on the size of the bolts.

No reliable information could be obtained from this
study on the dependence of moving speed on bolt size.
This because the machine speed, kept constant for a
long time, compels the men to move bolts of different
sizes almost at the same speed though the possibility
of storing bolts on the feeding stand beside the feeding
chute permits some variations in the moving speed.
The rations used here were therefore taken from
studies made by Metsiteho of the moving of 2-meter
unbarked pulpwood bolts. The barking rate curve
drawn according to the above rations and correspond-
ing to the average barking speed obtained in this
study has also been depicted in Fig. 5.

It is eclear from this that when the size of bolts
increases the barking speed deminishes and the bark-
ing rate for the different bolt size classes is noticeably
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Fig. 5. The dependence of production rate in terms of working

site time on log size and barking speed in the Valo-barking

of 2 metre logs.— The average barking speed was 18.76 metres/

minute, The graduated and the dotted curve show the produc-
tion rate corresponding to manual handling

levelled. Thisindicates that full utilization of the bark-
ing rate of the machine would presuppose suitable
mechanieal extra devices to lighten the work, increas-
ingly so the rougher the bolts in question.

Because of the barking principle of the Valo ma-
chine, the barking speed as such has no effect on the
quality of barking, and the quality of the bolts and the
bark does not affect the actual barking time provided
that insufficient spring pressure does not cause the
bolts to be barked several times. On the other hand
the quality of the bolts and the bark has an effect on
the unproductive. This is due to the throwing aside
of too crooked and curved and too knotty bolts or to
the fact that different barks force themselves 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 study of was as follow:

Fuel (petrol) 0.25litres per cu.m. piled measure, incl. bark

Motor oil 0.01  » » » ’ . » »
Lubricating
grease 54 g * ’ g , " »

The General Quality of the Barking

As barking with the Valo is based on utilizing the
different shearing strengths of the wood- and cambium
layer the tools supplied with a suitable spring pres-
sure, move on the surface of the wood along the cam-
bium layer, loosening both the cork and the bast layer
in long strips parallel with the length of the log, and
leave the surface of the wood smooth and unbroken.
The bark is relativly well detached also from compara-
tively small scar (canker) places and around branch
stubs, but the actual branch stubs are not cut. They
remain on the barked bolts depending on the quality
of the branching.

The standard curvature and the limited number of
the tools leaves, however, bark strips on the bolts,
depending on their quality and size, although this
disadvantage has to some extent been eliminated by
the lateral movement of the tools. The bark strips re-
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Fig. 6. General quality of the barking performed by the Valo
barking machine

maining in the bolts barked by the Valo differ in their
straight edges from those remaining in the bolts barked
by hand; for which reason cork bark remains in the
bark strips. To avoid the bark spots which the cork
bark leaves in the pulp, the bolts barked with the Valo
machine have to be rebarked e.g. by drum barkersin
the factory, if the cork bark cannot be removed in con-
nection with the sorting of the pulp. On the other

hand the straight edges of the bark strips facilitates the
rebarking of the bolts barked with the Valo in con-
nection with floating and in the barking drums. At the
Tainionkoski cellulose factory, where several thou-
sands cwm. of Valo-barked bolts has been barked by
drum barker, it has been noticed that the Valo-barked
bolts transported overland are markedly more quickly
barked in a big drum barker than bolts barked par-
tially by hand; this also improves the barking rate of
the drum. Under good drying conditions the straight-
edged bark curls and this too facilitates the loosening
of the barking waste.

If the suecessive bolts to be barked differ greatly
in diameter the tools hook on the wood, breaking the
surface a little and sometimes leaving a broader or
narrower sbark-cuffy at the ends of the bolts. This can
be eliminated practically entirely by feeding the bolts
so that the differences in the diameter are not very
great. This 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 quality, the bolts were classified
into three barkingdifficulty classes. The bolts of the
present study were distributed between the classes as
follows: harkmg-thfflﬂllt\ class 1 (bolts straight,
without scars and knots) 91.2 %; barking-difficulty
class 2 (bolts either a little crooked or with scar- or
knot bumps in them) 6.7 ¢;; barking-difficulty class
3 (bolts either very curved or crooked or with several
scars or branch stubs in them) 2.1. 9.

According to the quality of the barking, the bolts
were grouped into four barking classes as follows:

Barking class

1 2 3 4

Bark left from
volume 9,

bark-cover,

0..3 3..156 15...35 over 35

4

The correlation between barking quality and bolt size
according to ocular estimation and based on the dimen-
sions of the tools is given in Figures 7 and 8

The bolts barked best are those with a diameter of
10.5..17.5 em. barked; at smaller or larger diameters
the barking quality gradually decreases.

The dependence of barking quality on bolt quality
reckoned as a percentage of the number of the bolts
was:

Barking difficulty class

Barking class | 2 3 "EI ‘m_t_
- avorago

1 T6.9 48.1 33.3 74.1

2 15.7 36.8 48,5 17.7

3 4.9 13.2 16.1 5.5

4 25 1.9 12.1 2.7

10,0 1000 1000 1060, 0

On an average 1.3 1.7 2.0 1.4

As the barking difficulty due to crookedness and
the number of sears and knots inereases, the barking
deteriorates. But as there are comparatively few bolts
in the worse barking-difficulty classes, their effect
on the average barking of the bolts is rather small. 1t
is true that the bolts that are most difficult to bark,
in other words are too crooked, curved and knotted,
must be thrown aside in the feeding phase and so must
be barked by hand. But there were few such bolts in
the present study.

The main part of the bolts at the working site belon-
ged to the best barking classes. Henee the barked mate-
rial as a whole ecan be ]u(lgml to have been compara-

tively well barked and in view of the drying and keep-
ing of the bolts least equal to the partial barking done
by hand.

The effect of bark quality on the barking quality is
essentially dependent on the spring pressure used.
Since the spring pressures can be selected — at least
within certain limits determined by the feeding power
requirements and the durability of the machine -
the dependence of barking quality on bark quality
eannot be stated unequivoeally. The following general
observations are made on this point.

Spruce and pine bark are approx the same as regards
barking quality. The spring pressure used generally
suffices for the usual thicknesses of spruce bark and,

Fig. 7.
time,

2.metre spruce logs barked by Valo machine. Barking
March 1954, atmospheric temperature — 4. 4 4°C
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Fig. 8. The dependence of the quality of Valo-barking on log

size, The ssteppeds curve is based on the measurement of the

harking tools, the smoothed curve on an ecular estimate of the
diameter in the middle of the log

(due to the brittle cork bark) for all thicknesses of pine
bark. On the other hand the birch, due to its hard and
tough bark, is generally not satisfactorily barked by
the spring pressure used.

The resistance to rupture of the bast and the cam-
bium layer being dependent on their water content and
their degree of freezing, these factors also affect the
quality of the barking. Unfrozen, fresh or rather dry
bark loosens best. The bast layer on the other hand,
according to the present observations, is not satis-
factorily loosened by the spring pressure generally
used if the temperature is lower than —10°C. This
indicates that satisfactory barking with the Valo
machine can be begun in the middle- and southern .
parts of Finland in March.

Barking Loss

As the wood loss from barking with the Valo is
practically nil the barking loss is entirely bark loss.
Taking approximately 7 9, of the diameter as the
double bark thickness, when the volume of the bark
is ca. 14 9, of the volume of the unbarked bolts the
amount of bark remaining on the bolts is the fol-
lowing in the various barking classes:

Barking class
1 2 3 4
The amount of bark re-
maining on the bolt,

volume per cent of

the unbarked bolt 0...0.4 0.4...2.1 2.1...4.9 over 4.9

When weighted by cubic volumes corresponding to
the various barking classes, 0.3---1.1 or an average
of 0.7 volume percent of bark remained in the total
barked volume. This corresponds to 13.3 volume per
cent barking loss. For comparison, the bark (bast bark)
remaining on manually barked material is reckoned
in South-Finland as ca. 4 volume per cent, which
corresponds to a barking loss of 10.0 volume per cent.

According to the figures from drum barking at the
cellulose mills the bark waste with Valo-barked mate-
rial transported overland was at least no greater than
that with the material partially barked by hand.

According to the measurements made at the work-
ing site with help of small trial, piles, the barking
loss per piled measure was 13.0 volume per cent of
the unbarked piled measure. As the barking loss per
piled measure in partially barking by hand is taken
in South and Middle Finland as ca. 14 volume per cent
for spruce and ca. 13 volume per cent for pine, Valo

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 administration of
700 cu.m. with the Valo and the same amount (par-
tially) manually, the bark loss per piled measure was
practically the same in both cases. If the quality of the
branching is very bad, the barking loss per piled meas-
ure with the Valo seems to be less, however, than
that from barking by hand.

The Economics of the Use of the Valo Machine

1. The Productiveness of Human Labour

The productiveness of human labour when barking
with the Valo compared with manual barking accord-
ing to the studies made, is as follows in the various
bolt size classes:

bolt size, 2 m. the coefficient of the productiveness

number/unbarked cu.m. of labour
piled measure (machine work /manual labour)
18 1.7...2.5
23 2.0...3.1
38 2.3...3.4

So the productiveness of human labour increases
when using the Valo machine, the more so the smaller
bolts in question, although it is true that the in-
crease in productiveness is rather small when the size
deminishes due to the individual handling of bolts.

2. The Need of Investment

Increased productiveness of manual work through
machine work is obtained at the cost of capital. As the
price of a Valo machine inclusive of power trans-
mission is 1 115 000:—, and that of a petrol engine
80 000 :—, and the real barking rate ca. 10 unbarked
cum. per working site hour, the capital investment
reckoned at the real barking rate is ca. 119 500 :— per
cu.m. and working site hour. When barking by hand
the investment required is insignificant.

3. The Costs of Barking

As the Valo barking machine is meant to be used
as a portable machine at the first intermediate storages
after the initial transport stage, the initial haulage of
the material must be done unbarked. Compared with
the usual barking to be done at the felling place, the
initial transport costs also increase due to the greater
weight of bark to be hauled and the water that is not
evaporated by drying — these two factores must be
included in the cost inerease of the barking at a stor-
age. Because this varies locally, only the barking
costs with the Valo and the costs of partial barking
done manually at the storage site are compared here.

The comparative cost estimate can be made from
the following assumptions. The average size of the
2-meter spruce bolts belonging to be second working
difficulty class is 23 bolts per unbarked cu.m. piled
measure and the corresponding barking rate — presum-
ing that 20 9, of the working site time elapsesin the
machine stoppages — is 10 unbarked cu.m. piled meas-
ure per work ng site hour or 65 cu.m. piled measure
per work day, when the bolts are also piled or stacked
crosswise in connection with the barking. The normal
wage for a man working on a contract basis is 850 :—,
the machine operator gets a 10 % addition for machine
service done outside working site time. The compul-
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sory social and board and lodging costs paid by the
employer total 20 9, of the mens'wages. The Valo bark-
ing machine is amortised by barking 40 000 cu.m.
piled measure and the petrol engine by barking of
20 000 cu.,.m piled measure, The amortization time,
then, with an annual barking amount of 8000 cu.m.
piled measure, is 5 years for the barking machine alone
and with the petrol engine another 2.5 vears. The
interest on the capital is 8 9. The costs of repair and
maintenance of the machine during the whole amor-
tization time are 30 9 of the original delivery price of
the machine. The barking costs reckoned per un-
barked eu.m. piled measure, with these assumptions
are:
Barking team of

6 men 4 men
Costs
mk. per cum, %, mk. per cuan, 9
Amortization 32: 20.7 32; — 26.0
Interest YE] 4.5 s — 5.7
Repair and maintenance  9; — 5.8 9 — 7.3
Fuel and lubricants 11: — Tl 11: — 4.0
Wages plus social benefits  06: — 619 G4 52,
Total barking costs 155: —  100.0  123: —  100.0

As the barking costs of partial barking by hand,
inclusive of social benefits, are 192 :— per eu.m. piled
measure, the saving in wage costs using a Valo
are 50---67 %, and the saving in total costs 19--.36 9/.

4. The Costs of Moving the Barking Machine from One

Working Site to Another

To attain a profitableness corresponding to that of
barking by hand, the permissible rise in the costs of
moving the V ‘alo barking machine from one working
site to another is 19..-36 %o of the total costs of bark-
ing. Assuming that moving the machine once consu-
mes one work day with wages it should pay to use the
machine at large storages, minimum size 80---160 cu.
m., or at storages prm'ldlng 1---3 work days'barking.
The use of a barking machine at smaller stnmrrc-q would
presuppose a barking machine driven by its own en-
gine or, e.g., a machine driven and hauled by a wheel
tractor.

Conclusions

On the basis of the above study of the use of the
Valo barking machine general conclusions ean be
drawn concerning the use of portable, continuous-
feed machines for barking pulp-wood.

The Quality of the Barking and the Wood Loss

The quality requirements of the barking are gover-
ned by the following factors: 1) preservation of the raw-
wood from damage, 2) the facilities for barking and
the barking costs of various barking-degrees at inter-
mediate storages and at the factory, 3) the facilities
for long-distance transport and its costs for material
of various barking-degrees, 4) the direct and the
indirect value of the bark, 5) the price of standing
timber and its initial haulage costs.

A minimum requirement for the quality of the bark-
ing in general is that the wood be adequately safe-
quarded from damage and that the material can be
transported e.g. by fluatmp_r But since the bark has
neither indireet nor direct value bolts should be barked
as clean as possible in one operation, thus avoid-
ing haulage of the bark and, in the best cases, also re-
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barking at the factory. On the other hand, the bet-
ter the degree of barking requiired the more the bark-
ing work that must be done and the higher the
costs of the barking become. '

In barking with any type of barking machine the
quality of the barking depends on the bolt quality and
on the barking prineiple of the barking tools. In ad-
dition, the barking quality, when using cambinm-
destruction barking tools depends on the quality of the
cambium, and when using so-called knife barking
tools on the permissible wood loss,

If the price of the rawwood and the pre-barking
deliverv costs are high, the costs of raw-material losses
in the barking process are also high. Barking machines
based on the crushing of eambium layer are to be
recommended for this reason; with them the wood loss
is practically non-existent. Since the quality of bark,
governed by the type of raw wood and degree of
freezing, restriets the use of these machines, also knife
barking machines with a small enough wood loss can
prove equally useful.

The Dimensioning of the Barking Machines

Taking the moving of the bolts into account, the
maximum barking speed of a continuous-feed barking
machine intended for barking the usual pulp-wood
sizes at an intermediate storage is ca. 22 m. per min.
The barking speed of a machine intended for barking
so-called small wood — diameter under 3" — should be
greater since the moving of small wood in bundles
makes it possible to maintain a greater speed.

From the point of view of the versatile use of the
machine, it should be possible to feed wood of all
lengths., Either rollers or chain conveyvor with dogs
are used nowadays as the feeding device. The former is
suitable for wood of all lengths but breaks the wood
a little and is heavy and expensive; the latter limits
the log length to the length of the feeding device but
does not damage the wood and is light and inexpen-
sive.

From the point of view of use and delivery price, the
barking machines should be as light as possible.
As their weight depends on the principles of con-
struction and but little on the barking speed, the
weight of the continuous-feed barking machine models
now in use cannot be reduced much without impair-
ing durability.

Moving the Barking Machines

The moving of a weight-class one ton machine mo-
unted on wheels takes 3 or 4 men over the ordinary
going at a storage. As the weight of the machines
cannot  be reduced, improved mobility might be
aimed at by taking advantage of motor power. At the
working site either an engine e.g. working on the
winch prineiple or a tractor enter into question,

The length of the interuptions in work and of the
costs due to moving the barking machines from one
working site to another (for which a horse, tractor or
car is necessary anyhow), depends on the locai eircum-
stances, primarily on the length of the moving time,
on the quantities to be barked at the same working
site, on the size of the barking team and on the inter-
est costs of the barking machine.

If the storages are small and scattered, as they ge-
nerally are in Finland, the adoption of a wheeltrac-



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

1. The barking machine ean 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 shorter ini-
tial hauls will suffice. To maintain the readiness
to move the power take-off from the tractor’s
power take-off attachment should be via a power
transmission shaft, parallel to the feeding deviee.

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

3. The moving distances of the bolts can be short-
ened.

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

5. The effect of the weight of the barking machine
on its portability is reduced; thus the machine ean
be made more durable as far as this depends
on the weight.,

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

7. It is unnecessary to acquire a detached coupling
and petrol engine of comparatively small eapacity,
and susceptible to operation disturbances, adding
to investment costs,

8. With a Diesel tractor the fuel costs of the actual
barking are less than with an 1C engine although
the fuel consumption of the larger tractor motor
incﬂ‘ﬂ-ﬁ(‘.s S()]ll(‘\.\'hﬂt’:.

9. It is possible to make use of agricultural wheel-
tractors, for which there is no agricultural work
during the actual period, spring, that the barking
machine is in operation. The owner of the trac-
tor in such cases can himself maintain and ser-
vice his tractor; thus there would be no need to
set up new service depots.

10. The tractor engine can also be used as the source

of power for the balance cross-cut circular saw.

I1. The use of the tractor boont erane in moving the

bolts would become possible.

A disadvantage of the use of the wheeltractor is the
increase in the machine costs; with a Valo machine
this increase is ca. 8 :— per cu.m. piled measure in
capital costs. Using a hired tractor as the local power
machine the hire charge, according to Tyétehoseura,
is 350.-:550 :— per working site hour. This includes
the tractor-driver's wages, the fuel and lubricants and
the serviceing of the tractor. When the tractor-driver
takes part in the barking work these would, according
to the above caleulation, correspond to a saving in bark-
ing cost of 300...350 :— per working site hour, which
must be added to the advantages of using a tractor.
The profitable use of a wheel tractor as the source of
power is, consequently, within the limits of possi-
bility ever in our eircumstances.

The Size of the Barking Team

The size of the barking team is governed by the
following factors: 1) barking costs, which must be as
small as possible, 2) the amortization time of the ma-
chine, which must be as short as possible so that
advantage could be derived from the quick technieal

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
holts are stored, 5) the working ability of the men
and 6) the construetion of the machine.

When using the manually portable Valo or a corresp-
onding machine at fairly large storages the most
suitable working team is 4-..6 men. One of the men
then works at removing the barking waste, one feeds
the bolts into and operates the machine, and one or
two men move the bolts both at the feeding and at
the receiving end. No remover of the barking waste
is necessary if the machine is equipped with mechani-
cal bark-removing devices. With the present Valo
model the remover of the barking waste is indis-
pensable to continuous operation with the machine.
Without him the machine must be stopped to remove
the barking waste at intervals depending on the bark
quality; this decreases the barking capacity.

When using a tractor-driven barking machine at
small working sites the working team should be de-
creased from the above in ratio to the proportion of
moving time.

The Possibilities of Improving Mechanical Barking
Work at Storages

As the use of continuous-feed barking machines
presupposes team work and a relatively high barking
rate, the proportion of compulsory working pauses
and machine moving time becomes comparatively
great, To diminish these factors machine units should
be used that are driven by only 1 or 2 men and, at
larger working sites, the moving of the machine should
be facilitated and mechanized. The courses open to
achieve this are simply the use of various conveyor
and loading deviees and the mechanization of the
movement of the machine.

Marked improvement in the profitability of mechan-
ical storage barking can only be attained by relating
it to other working phases, reducing handling and
movement. The next operation to enter into question
is the loading of bolts for the following transport
phase direetly from the barking machine and the
mechanical cutting into lengths by an automatically
returning balanced cross-cut circular saw built in
beside the barking machine or, rather, in connection
with it. Mechanical storage cutting into lengths pre-
supposes a change-over to logging and driving long
logs. This should result in a saving in time not only in
logging but also in piling. Measuring in the forest and
on delivery would cause no extra piling work because
it would be possible to change to payment per log and
becanse the bolts have in any case to be piled for
delivery.

At the mechanical storage working site the logs
should be stored — taking into account the need of
space for the ecrosswise stacking of the bolts and
its onward transport — in 4 meter long piles at most.
Reduced efficieney of a completely manual operation
in log handling from longer piles would require a bigger
working team or the use of mechanical loaders or
transporters, for example a transversal eonveyor of
log lift type equipped with arms or rather a tractor
boom crane. This would presuppose a shift to the use
of a wheeltractor as the source of operating and trac-
tion power also for the barking machine.
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