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INTRODUCTION

The meking of paper and other woodw-cellulose products is
one of the lmportsnt industries using wood as 2 vew material,

In the Unlited States alone in 1937, aepproximetely sixz end one-helf
million tons of wood pulp were produced,

The converting mills are distributed over the important
forest reglons., Meony of these mills ers located in Wew Englend
and the Leke Ctetes; many sre loceted in the South; and s smeller,
but Incressing, number sre loeated in the Pacifle Coest Stetes.

In Cenede, alnost pll of the pulp mills ere found in the esstern
provinces.

Mlethods used in supplying ell of theses mills with pulpwood
have g lsrge influence on the price of psper., These methods have
definite roglional characteristics. The object of the study on
which thlg report ls besed wes to obtain information end meke
recommnendations concerning the various methods used in logging,
transporting, snd storing pulpwood in the various regions of the
United States, Caneda, snd some Furopean countries.

This report is presented sz psrtisl fulfillment of the
requlirenents for the degree of Master of Forestry at the Sﬁiveraity

of Hichlgen School of Poreastry snd Conservebion,



THE ORIGIN AND DEVELOPMENT OF THE PULPWOOD INDUSTRY

iood wes not diseovered as e raw material for paper-msking
untll meny centuries after the iaventian of paper, So important
wag thias discovery, thet the world's pulp and paper industry of
todey 13 built upon wood supplies. The discovery of wood pulp
processes ond the incresse in the consumption of pulpwood by species
and by pulping processes is briefly discuased in the followling
atatenents:

ood Digcovered as a Materiel for Paper-iaking

wo0d s & meterisl for pulp wes the idea of Reauwnur, @
Frenchmen, in the ecerly eighteenth eentury, ss he wetched & wasp
werr down wood on 8 post and, by mixing it with & body secrstion,
turn 1t into n psper-like substence., Not until 1840 wes wood setu~-
ally used for meking pulp. This was produced by grinding the wood
on & rough stané, Wood was first used commercislly for paper pulp
in 1854 in Germeny. It was not until 18667, spproximstely 150 years
after Reaumur’s observetlion, thet the sulphite method of pulping
wood by chemieal mesns was invented by Tilghman. The socdas method
for making pulp from wood wes developed in BEnglend end weas first
used commerecielly in the United States in 1863. The sulphate method
of pulping wood wes developed in Denzig in 1863 by C., ¥, Dahl.

In addition to wood, pesper-meking fibers have been obtained
from meny sources, such as hemp, Jute; linen, cotbton, end straw,
Hundreds of other fibrous maeteriels, including cabbage-sbelks; cat-
teils, burdock siplks, and thistles heve been advoeated for use.

For various reasons, all of the latter were found imprsctieal,



Consumption of Pulpwood by Species

A aonditiaﬁ of unbelanse hes long @xiéted in %h@ Uniéad
Stotog' consumption of pulpwood, beceuse of the preeminence of
spruce 83 & pulping specles and'th@ industries? @éfly and eaﬁtinueﬁ
apeclification upon its use. The insdequate supply of svailable
~@pruce hns necessiteted lerge 3mp0rt$‘af,faréign pulpwood, pulp,
and paper o supplement the wanlng dam@stic supply of spruce. In
1837, 29 per cent of the nstion's wood pulp consumption was deplived
from foreign sources (Fig. 1).

In recent yeers, improvements in pulping techniecs have
greatly incressed both the quentity and numbar‘af species used for
pulp conversion. Although the pulp compenies have been bresking
all-time records in the Quantity of pulpwood used, the quentity of
spruce used ennually haes bsen decreasing (Teble I). From 1529 to.
1636 there wns a 20 per cent decrease in the consumption af sprueéﬁ
During the same paricﬁ,'the following species incressed in use:
gouthern yellow pine, 25 per cent; western hemlock, 68 per cent;
ani balsem fir, 23 per cent. Iﬁ 1936, spruce constituted 29 per
cent of the pulpwood consumed in the United Statesj southern yellow
pihe; 25 per cent; westsrn hemlock, 20 per cent; popler, & per cent;
end belsem £ir made up 5 per céent. The remaining 15 per cent was
mede up of Jeck pine, yellow poplar, white fir, beech, bireh, msple,
gum, temerack, basswood, box elder, ceéab, chestnut, cottonwood,

Douglass fir, pondeross pine, white pine, snd willow (25),

Consumption of Pulpwood by Pulping Processes
During the pest decede, the guentitiss of pulpwood used in

the dlfferent processes have undergone significsnt echeanges, DBetween



Fig. 1.
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Pulpwood Consumpibion by Kinds of Vood

Per Cent of

1929 1936 Deerease op
Increase

¥ _Cords Per Cent If Cords Per Cent 1929«32 1929-36
Spruce 3,104 ai 2,492 29 =35 =20
Southern Yellow Pine 1,325 17 2,151 25 -3  jes
Hemloek (weatern) 1,036 14 1,742 20 =22 #68
Foplar 487 6 509 6 w43 £ 5
Belsam Pir 363 5 446 5 «20 #23
All Other 1,330 17 1,375 15 ~29 #3
7,645 100 8,716 100 26 A4

TABLE II

Wood Fulp Preoduction by Processes

Per Cent of

1929 1936 Decrease or
Increass

1. Tons FPer Cent M Tons Per Cent 1029«32 192936
Sulphate 923 19 1,803 32 £12 £55
Sulphite 1,730 35 1,851 32 «33 #11
HMecheanical 1,649 34 1,483 26 27 «10
Soda & SemliwChemlasl 561 12 558 10 «56 e 1
4,863 1060 5,695 100 w23 A17

Source: Us 8. Buresu of Censua
Uni;eQSStatea Pulp Producers Associastion = September,
938,



the years from 1926 to 1930, sprroximately 45 per cent of the totel
emount of pulpwoed consumed in the United States was reduced to
pulp by the sulphite process; 20 per cent by the sulphate process;
ez par'eent by the mechsniecsl progess, asnd the remsining 13 per cent
by'the sods and semi-chemical processes. During the next five years,
1931 bo 1935, the ratio of wood reduced by the sulphite procesa to
total wood conaumed declined to 40,3 per cent; by the groundwood
process, to 18,3; by the soda and semiechemical processes combined,
to 11.3 per cent;‘ifhe-ra@ie of wood reduced by the sulphate process
incrensed to 30,1 per cent, chiefly ss & result of the phenomenal
growth of the sulphste industry in the South (23 ), Table II
shows the guantity of pulpwood reduced by verious processes in each
year from 1926 to 1935,

In the ems tern half of thls country snd Csnede, spruce end
bolsem Tir are chiefly used in the sulphite and groundwood processes,
On the FPacifie Coasst, hemlock, white fir, snd western spruce sre
pulped by the ssme processes., In the South, the sulphate proceas
is found in use with southern pine used e&s pulpwood, Reduced also
by the sulphate proecess is jeck pine (Lske and Central Region),
hemlock and mill weste (Pscifie Coast), end smell quantities of
ﬁiaa&llanacua specles, About 45 per cent of the existing sods mill
capacity lies in the Middle Atlentiec Reglon. Aspen and cottonwood
ere the chlef gspecles pulped by this process, although many other
species are gsultable, |

in the pulpwood market of btodsy, spruce hes ceassed Lo msin-
tain the blg lead it hes held since wood was flrst used for pulp

produetion, Southern yellow pine has moved up to parsllel spruce
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in quentity used, msinly beeeuse of the perfectiona mede in the
sulphate process snd the tremendous supply of pulpwoods in the
South, Increaésing use of western hemlock in meking sulphite pulp
pleces 1ts reglon in a position to vie for lesdership in the fileld
ageinst the Southe |

£ DESCRIPTION OF PULPWOOD OPERATIONS BY REGIONS

Pulpwood operationa very considersbly in the verious forest
regions of the United Stotes and foreign countries, meinly as s
result of different climatle, topographie, and lsbor ecnditions,

In the lorthesst end Leke States and sestern Canada, pulpwood operw
ations are subjeet to seasonel control; while in the South end
?aeific Coast, woods operstions sre cerried on the year round, In
the racifie Comst region, beecsuse of the lsrge size of timber end
the extremely high labor cost, logging for pulpwood is done with
heavy machinery, usuelly in connection with opersetions for sawtimber:
wirile In the Northeest end Leke States and the Bouth, due to the
smealler tlmber and lower lsbor toste - espeelslly in the South -
muech smetller equipment is used end loading end unloeding by hend is
common practice, .

ia @ general rule, pulpwood operetions mey be classed under
two types, namely: operations for "rough" pulpwood, or operations
for "peeled"” pulpwood. Rough pulpwood is that which is trensported
to the mill with the bark on, whereas pecled pulpwood hes had the
bark removed in the woods st the time of felling. DBark is removed
from rough pulpwood by a "rossing” machine, either et the mill or,

occasionelly, st the point of transshipment ( 11 ). Sepepeeling



operctions mugt be carried on in the spring end esrly summer when
the sap ig floéing in the trees.

ihe methods of logging, trensporting, snd séariﬂg pulpwood
in the different forest regiong of the United 8tates, end in the
most importent forelgn pulpwood-producing countries, ere now dig-
cussed,

Pulpwood Operstlona in the Northeasst
and Lake Steles o

Operations for pulpwood in the Hortheaat snd Leke States
are subjeect to seasonsl control,

Climatlie ond Industrisl Condltions: lLogging conditions in

the northern United Stetes, briefly, ere: small size of wood end
light stend per sere; moderately long winters with moderate or deep
snow; bopography ranging from flat to very rough; sand an sbundsnce
of leckes énd rivers.

Over half of the wood~pulp mills of the United Stetes arve in
the Torthesstern snd Leke States. Thelr proximity to the consuming
centersg ls very important in fixing trensportastion costs, HHills
heve been esteblished in this reglion for meny yeers; consequently
the supplying of rew materiesl hss become 2 real problem, Growih on
gut-over londs is very slow compared with conditions in the South
and Facifie Cosst. Wise menagement of the remeining stends of
timber avalleble for pulpwood production i&limpergti?@, go thet
coats of rew materiel will not force these mills to transfer to
other regions,

Logeing Methods: ILong before the first tree is cut, expert

erulisers should have carefully gone over the entire tract to be

logged., Their purpose is to furnish the operabting executive with
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very deteiled data on lerge maps showing the kinds snd quentities
of timber; the swemps, stresms, lakes, hills, end vslleys msrked by
contour lines; topether with estimates end notes on the cost of
logeing eoch perticulsr unit. When prints of aerisl photogrephs
are availsble, they will supply most valueble information for oper-
sting surposes { 20 ). The exect locetion end shepe of topogrsphle
figures ¢son be resd from them when scrutinized under e sterescope.
Timber types end even volumes can be resd with limited accuraey,
Informztion needed for the prepsration of the detalled working plen
of the loggcing cperstion may be cbteined mostly from these piciures
{( 5 ).

Having sccurate crulser's dete, the logging superintendent
proceeds to ley out main roads, brench rosds, end skid roeads; %o
build csamp, assemble horses, tractors, sleds, saws, axes, ond other
equipment, together with food end supplies, end get resdy for the
actunl Job of suttlng trees.

The leying out of roeds snd skid trsils, es well as other
detnils, should be besed upon sound mathemstieél csleuletions which
determine the most sconomical speeing in consideration of the type
of equipment to be vsed snd the guentity of timber avallsble in
gach unit, For example, as volume per acre decreases end other
fectors remain constent, the specing between roads should inerease,
If the plen is to take the wood out by a drive on a river or atreem,
e big job of streem improvement must be done. Dems should be bullt
to control spring freshets end to insure s good supply of water to

stsrt the logs toward thelr destination. This work is summer work.



Produetion ilg the act of cutting the standing tree and
placing the wood in 2 position to be measured. Thils sct involves
fallilng, limbing, topping, snd bucking into speeified lengths with
exe ond sew; skldding, usually with horses, out to the skidways
swemping of brush end obgtructions out of the way of both fallers
and skildders; yerding or stacking up the logs as they sre skidded

in; and loading on greest sleds for snow or lee roed hsuling over

By

the mein roed to the lending plsce on the leke, river, rosd, or
reilroad, Here they sre scocumulated reesdy for the spring drives
shipsaent by boet, by berge, truck hsul, or rallrosd hauwl to their
ultimate destinetion. Aside from all the personnel needed for
these oporations, there must be sew filers, road monkeys, black-
smlths, mechenles, stablemen, btimckeepers, scalers, cook, and
cockees ( 20 ),

Production of rough wood follows the above plen of action,
Productlon of sape-peeled wood, however, differs in that eutting
begins in eerly spring when the sap bhegins to run in the trees.

Sueh operstions oceur principelly in the northern gtetes ss far
south as Virginis end some small operstions in North Ceroline, West
Virginie, ond Tenneassee,

During this sap season, the berk 1s essily stripped from the
tree by hend lebor. The trees sre felled, topped, end stripped of
the berk in tree lengths; then left in thils condition until the sap
seeson 1s over,

If the wood is locsted so thet it een be heuled over rough
summer wood roads, the trees are bucked into specifie lengths (usually
eight feet) end heuled to the point of shipment or the ultimete des=-

tination. Trucking must be completed before the fall reins make
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the rougn roads lmpessable. If the wood is loecated so thet summer
heuling is not poassible, it remeins until leate Tell, when men are
gent in %o saw 1t Iinto pulpwood lengths snd transport 14 cover winter
rocds in mennor similar to rough wood operations.

Fower sews for felling ere not used in pulpwood operstions.
It was found that the speed of cutting is sight times that of
eutting by hend; however, the cost is much more per unit ( 23 ],
Bueking con be done more chesply with power saws; plthﬂuwh they are
not used much for thia purpose et the present time,

“here bopogrsphy is rough snd the stend 1s not esslly
sccessibleo by roeds or treils, chutes or flumes msy be used to ad-

vontege ln moving the logs from the stump to the lending.

Tranpportetion to the Mill: Loading is so c¢losely tied up

with trensporting pulpwood thet 1t 4s diffieult to eonsider one
without the other. Cost of loeding very often determines the
minimunm heuling distence, Pulpwood is generslly loaded end unloaded
by hand; very little use beilng found for power loaders of sny kind
except in mill yerds.

when spring thews bresk up the ice on stresms, rivers, end
lekes, the piles of wood pleced on the ice in winter or piled on
the banka}ara sterted on thelr way towerd the mill or shipping
point, In case the destinetion is on the river, the sticks sre
often driven to the mill in booms or rafts., When the stieks are to
be shipped in & freight boat, they sre often concentrsted in "storage
booms” end held In sheltered bays until the ship arrives during the
summer to deliver the wood to ports alang}the Great Lskes or other
ports, Hethods of transferring wood from the storage booms to the

freighters ere discussed in the chapter on Cenedisn methods.



shere stends ere sufficlient snd topogrephy favorable, logging
relilroads heve repleced water ss ¢ meens of transportstion, For
havls up to 78 or 100 miles, motor trucks offer much competition to
the rallrcads, Hotor trucks heve slso supplented horses for sherd
heauls from woods to landings.

In the Northesst, a reglen in which the peper industry has
long beern established, transporistlon costs are ususlly high,

These sre directly etitridbutesbls to the length of pulpwood haul.,

In New York end Pennsylvenis, the eost of trensportstion is high,
since mills draw the lerger pert of thelr pulpwood from outside
these Stetes. Vermont, New Hempshire, snd Heine have low transpore
tetlon costs becpuse of loesl supplies, In Wisconsin ond Miechigen,
long houls predominate, snd egein ecosts ere high (12 ).

The menner snd coat of unloading should be largely debermined
by the spece avelilable for storing the produet end the nature of the
unlooding spece. Mills loceted on lekes or rivers find unlosding
costs low, 28 no plling of the wood 1ls necesaery since the work is
done by gravity. Most mills, however, find it necessery to plle
thelr wood in some menner, o

Whether the wood is brought to the mill by sled, truck, rail-
road, or freighter, it is unlosaded by elther & crene with e sling
or grab or 1t is moved by hend to a siecking conveyor. The slings
sre passed around a bundle of logs whieh is then holisted and dropped
on huge piles or is put in sn ineclined conveyor which ecerries it to
the top of the pile. Wood piled in "throws" or renks of ricks is

usuelly piled by hend from & truck or rsilroad gondole,

#ill Storsge: In the northern states, pulpwood is stored
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in (a) water, (b) on the ground in huge conicel piles, of (e¢) 4in
"ricks" or "throws",

Complete immersion in webter is theoretieslly the idesl
shornse method, Howsver, peortions of the logs remein sbove waber
and are svbject to decey over long periods of storage, Some logs
are let on the river bank during low weter end others sre shove
weter ng they are left iIn the plles extending out into the water,
Under these conditions, wood is very likely to decay, If boring
ingects ere troublesome, sosking in weter is an effective remedy.

Storage of pulpwood in water 1s not recommended for a VO~
round 3olution of the storege problem. Denger from decsy is not
entirely eclinineted, Large areans are needed in which to store the
large lnventories kept on hand et northern mills, since trenspore
tation cesses In winter. Ponds snd lekes become frozen in the
winter and sre therefore vseless,

Piling in lerge conicsl plles is the method uged by most
mille in the northern stetes end castern Canesde, Huge expensive
cranes or jeckladdeéa are uged Lo meke these steeks. Thelr advens
teges ore clalmed to be thet less spece is needed ss compered with
ricking, end thet the cost of piling 1s less, Disadvenicges, on
the otber hand, ere meny., Although the wood may be barked snd dry
when plled, conditions for decay sre very fevorehble on the interior
of the pile; especielly since the wood is piled directly on the
molst, infected ground. Pulpwood is usually not dry when piled;
hence loss from decay is very likely. For river wood, it is
believed o be sstisfactory to pile the wood, if 4t is kepbt moist

by 2 system of overheesd sprinklers,
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Difficulties in unpiling the wood are very likely to make
the system more expensive then ricking, MNuch time must be spent
prying loose the sticks when frozen tegether in winter time.
Oeecaglonnlly, dynomite must be used, which resulte in splintering
and Jozg of wood es well ss denger to life end property. It ila ime
possible slways to use the wood which hag been longest in the vards;
hence the 0ld wood 13 subjeet to decamy,

Aleking the wood in piles to helghts of 20 to 35 feet seems
proeferabpie to piling, provided the ricked piles sre off the ground
and Uhe ricks separnted so sz to 2llow a free eirculstion of alp
{ 17 . Zidventoges ares (1) “ood gets more svenly seasoned,
which results in better guellty pulp and savings in acid plent or
sode recovery; (2) ‘osses from docsy are negligible, since oll wood
i1s accesslble end can be used bsfore decay bakes plece. Ususlly
wood 13 net stored over two yesrs: (3) A grest number of men for
taking the wood from the pile to the mill) is not necessery; (4) By
uaing up~to-date equipment for stscking and unstecking the ricks,
which costs lessg than ordinary equipment uased for piling wood, more
labor wlll not be required, but rather, leas then thst whieh is
used for pillng; esleuleting, of course, on 2 full yesr's work in

the mili ( 12 ),

fecommendstions &nd,ﬁagiamal_?fsnd&% In conecluding this dis~
eusgion of meéhads of hendling pulpwood in the northern states,; the
following genersl recommendationa are mede:

l. Freliminery plenning of a2ll functions of 2 logging job

should be based on sound, thorough cost caleulstions.
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2. Tree lengths only should be taken from the woods by
power ground skidding with tractors snd easble, 1f the volume re-
nmoved 1s sufficient to warrant such eguipment,

3, ¥Felling should be done by hend work, but busking should
ve done be power equipment, either at bthe lending or at the milll,

4, ‘Timber should be left in the woods the shortest vossible
time, and whlle there, should be pilled on skids on & well=-drained
site. Sap-peeled wood, when left in the woods through summer for
winter hsuling, should he bucked and pilled on skids.

B« For heuls uﬁ t0.75 or 100 miles, where no rellrosd has
been constructed, truck haul should be considered.

6. OStoring wood st the mill in long rows cealled rieks or
throwg shout 25 to 35 feet high is better then piling in coniecsl
pliles; provided up~to~dote equipment is used snd the velue of the
product is not low,

Te Wood should never be ricked directly on the ground., 1t
should be piled on stringers of pulpwood, or gonerete plers
supporting creosoted stringers,

8. The dete of piling should be known for esch pile sand the
oldest piles should be used first,

%» The wood should not be kept lenger than two yeers, so
that loss from decay will be negligible,

104 _Tha storsge yerd should be kept free from debrisg such =as
bark éﬁﬁ‘rénk vegetation, which favor decay., The surfece should be
covered with ciaders or sasnd., Cinders form 2 solld foundatlon for
a temporary reilwsy siding for piling.aﬁd unpiling.

Consumption of pulpwood in the northesstern region has been
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ort & decline ginee 1920, In the leoke end Centrel reglons, con-
sumption of pulpwood resched 1ts pesk In 1926 end efter thet yearp
it hes beon aﬁ e decline, These trends sre due in a lerge perts to
the reopld expension of the pulp industry in the Touthern =nd Facifie
Coast rozions. Timber in the northern stetes heos been logszed with
1ittle plenning done for future erops., 43 g resvlt, epproximehely
27 per cent of the wood conmumed ig imported - chiefly from Censda

{ =25 ). The leedership in the pulpwood industry has pessed to
the Zouth and Vest, where lerge stands of pulvpwoed stend ready for

ths axe,

Pulgweoa Opersations in the
Southern rine hegion

"Foreaters for yesrs have reslized that eventuslly
the South would be the locatlion of s major brsneh of the
puly end paper industry. The esse with which southern
pines sre hendled silvieculturslly and their rspid rotes
of growth meke them perfectly sdepted for menagement on
short rotetion; moreovar, there is = tremendous quﬂntit?
of both pines and herdwoods evellasble for peper making.® 1/

Climetie and Industrisl Conditions: The southeastern United

Stetes 1z fevored with very advenbageoug growing eonditions. The
growing season 1s long end the sversge snnusl temperature high,
The fa#eats respond with remaerkebly ranid growth,

Yiood wes first pulped in the South by the sulphate process
by Edward H. Mayo In 1911, =%t Orenge, Texas. Since that time, the
kraft industry has grown phenomenslly., During the Qaat fiva years,

this expunsion hes smounted to 200,000,000 of invested capital.

A

1. Heywerd, Frenk, Jr. April 10, 1939. Unpublished
correspondence,
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ihe use of pine for pulpwood is believed to be the added
festure needed to complete an slmost perfect utilization of southern
pine forosts. Classes of Tisber herstofore nca-nsrchantable heve

E
amaney

L

beon: bhilanings, worked-out turpentine tress of Loo small 41
to be used Tor commodities other than pulpwood, trees of poor Form,
annd treoes of undesirsble species. At the present time, there sre
sbout fifty pulp mills in the eleven southern states., & lerpe per=

gentoge of the forest esres in the South is within shipping ﬁiataﬂeé
of these mills; therefore lerge gusatities of timber of the sbovee
ment.oned tyge can be horvested at s profit, Thet southern foreasts
will benefit by the removel of these trees is beyond a doubt { 15 ).‘

Belore discussing the production methods umed in the South,
it is well toc note what ecnsa?v§%ive mesgures have been taken to
make certain thst the vast rescurces of southern pine on which the
induatry is besed willl not be wantonly wested, The Scuth looks on
the pulpweod Industry as a godsend to their hectic economie sgihetus,
Their cotlon industry, thelir rice flelds, end thelr blg sewmills
have felled for one reason oy snother to keep the people sbove @
gsubsistence level,

Demonds from the pulp mllls heve brought home to the people,
By their tremendous consumption of wood, by reascn of utilizeotion of
thelr smell timber, ond by resson of thseir new income, the real Inme
portance of forest lends in soubhern economy ( 14 . Neverthele 89,
in many instences, growing stock has suffered insteed of beling
increaged, |

The Forest Survey conducted by the Southern PForest Experiment

Station hes indicated that there esn be ample supplies of ell



¢lesses of wood FPor ell existing woodeusing industries snd for a
reagoneble lnereasse in these industrieg; provided: (1) thet o

reallstic nrogram of forsstry be Initiated snd practiced, (2) that

&

“ire vrovectlon be provided, (3) zrowing stocks mointeimed, end

(4) thrt boo great £ grouping of mills a2t one point be prevented( 9 ).
v, Cherles ¥, Doyce stated thet the peper snd puln industry

in the South hes made movre progress In the voluntery adoption of

forest manegenent polieles then has eny other wood-uaing industrey

{ 7 ). Cubbting end conseorvetion rules of the Southern Pine Fulpe

wood Industry, fs developed snd spproved in g meeting of the Ameprliean

Pulpwood fusoelietlon In Jecksonville, Floride, on December 6, 1937,

have been epproved by all peper snd pulp companles in North Corolins,

Hfezrylond, Vieginle, ond West Virginies. Intensive investigstions

are belng carried on by the Couthsrn Forost Experiment Stetion of

the United 3tates Forest Service in sll southern forest types where

pulpwood ia cubt exbensivelyr.

Logring Methods: The primsry utilizetlion of e stend of

timber in the South mey be for navsl stores, logs, piling snd poles,
or for pulpwood, If the primery utilizstion is for navel stores,
the worked-out timber mey lster be removed in the form of logs,
poles, plling, pulpwood, or & combination of these., PFulpwood may
also be selvaged from the tops of trees cut for logs or for piling.
Cutting and trucking ers the two pheses of pulpwood proe
duction whiech place the product st & point where a msrket velue cen
be spplied., This mey be =2 mill vard of the psper mill or the point
of trensshipment by reilrosd or weterwsy. 7The difference between

sales price and production ecost, including supervision snd inecidental
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soasta, represents the sum from which the eontractor derives his
profit snd his compensation for riak.

The eontractor system of employment is used almost entirely
throughout the South., Pulpwood cutting is contracted on & piece
rebe bosly to cutters.

Uhe setusl cubting of pulpwood bolts is done by e crew of two
men, usunlly; elthough occsslonslly crews of three snd four men work
together. The tools used are: axe, cross-cut sew, wooden wedges, and
sometines & specielly built "prye-pole". After the tree is felled,
limbing end bucking mey be done in a number of different ways. When
the trunk of the tree requires limbing, the axe-msn of the crew
1irbs & bolt or two in sdvence of the bucker, Sometimes the crew
moves toward the top of the treg limbing end bueking as they progress.
In turpentined stends, after the tree is felled send one or two bolts
sre cut, one men limbs end merks the remeining portion to the utili-
zation limit while the other men trims the charred wood and iﬁgrQWﬁ
berk from the turpentine feoa. A

The wood 18 cut in five~foot lengths snd ususlly plled in pens
by the cutters. A pen is e erib of wood six feet in height with two
pleces in ecesch leyer. It requires spproximetely five pens to moke &
unit of 160 cubiec feet which is the cord messurement used in the
South,

Cutters are peid at a fixed rate by the contractor for the
number of pens they heve cut. Time of cutting and penning decreases
per unit of volume with en increase of tree size. Only by cutting
in 21l diameters are laborerd weges kept uniform. The rate of pay

ment 18 generally between 10 end 20 per cent per hour for cutters.



“hen labory 4s scarce or when the msnagement is interested in
having the crews ocut as much as posslible each day, penning should
be dispensed with. Although trucks sre losded more resdlly from
pens becsuse the wood 1s at 8 convenient height, it wes found by
Reynolds { 18 ) that loading cosbts when picking the wood off the
ground differ very little, if st ell, from those when iaading from
pens. Crews could then cut en extra fifty sticks of wood per day
inaterd of spending one-fifth to one=fourth of their time penning.
Crews are then peild on the number of sticks cut or on the cords

hauled from thelr cutting unit,

Trengportetion to the Kill: The initisl mesns of pulpwood

transportetion in the South is the motor truek, The character of
the forests 1s such thet few roads need to be construected, Trucks
cen be driven about on the forest floor. The wood is hsuled from
the stend either to highways, rallweys, barge laendings, or scmetlmes
directly to the mill where it is consumed.

Depreeiation and interest charges on the hesvy inveatment in
equipment, coupled with the verieble costs for fuel, ete., mske trans-
portation the main item ef expense in buying pulpwood, ILength of
hauls have been rapiﬁly incressing 28 the avelleble timber ¢loge to
the mills has been consumed,

Figure 2 shows in graphic form the costs for cutting and
penning end trucking presented es & total production-cost curve
(exe¢luding the compensetion for risk end profit). These flgures
apply to deta obtained from & cost study in pulpwood production {rom

round and turpentined longleaf pine, made by the Southern Forest
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Experiment Stetion of the U. S, Forest Service ( 26 ),

 These ﬁeta'yartray the comperison between costs of cutting
end penaing and;trucking for verious short and long sruck~hauls,
It is nssumed that these comparisons will exist throughout the
Southern rinery, since the turpentined bolts were tsken without the
extra cost of trimming the scer end charred portions away. Even
with the 1l2-mlle hesul, trueking costs are the major item. With the
26-mile heul, the cutting cesta,‘eampared with the total, are of
relatively minor significsnce., Cost of wood delivered at the mill

was apgroximateiy five dollays.

Mill Storsge: For meny reasons, pulpwood is not stored for

long periods in the South, ss 1s the eommon practice in the northern
- states end Cznade, One reason is thet operations egre not seasonal;
but they cen be carried on the year-round., Also, green wood is
betier suited for the type of pulp and peper made in t he South,
Storsge periods of more then & month after cutiting tend to dry out
the wood prior to eonsumption., Susceptibility of southern yellow
plne sspwood to blue stein and woode-destroying fungi i1s very grest,
due to werm, molgt conditions which usuelly prevsil, This problem
is best solved by using the wood as soon as possible after it 1s cut,
probably not more then two weeks. As in the Worth, wood should never
be on conerete or creosoted stringers whiech permit free cireculation
beneath snd between ricks.

Presence of blue stein orgenism in wood does not seriously
detract from its veluse for making kraft paper; however, the presence

of blue steln indicates that conditiens sre alse fevorsble for the
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growth of woode-destroying fuﬂgi which do reduce the yileld of pulp.

fecommendations snd Regional Trends: The prewent size and

indicetlions of increese in the §ﬁlp and paper industry in the South
ere based on the vast resources of southern yellow gine. Therefore,
it should be the primaery eensiﬁeyatién of every pulp mlill snd pulp-
wsad'prmducer to see that these resources sre not destroyed by des-
tevetive logeing, ALl who sre interested in growing @nd'ﬁraﬁuaing

pulpwood st ould consider, for thelr own good, the Assocliation rules
as © minlmum or sterting point in determining the emount of timber

which should be left to insure & cut in the notetoo-distent future.

Pulpwood should be beugh%‘by the cord and not by the 20- or
AQwpcre lot., The tendency after buying in a bloek is to cut all the
pulpwood go as to meke the highest profit on the purchase. Usuelly,
this 1s o speculstive aysbtem; both the purchsser and the buyer try
to outwit the other as to the actusl smount of timb@r‘@n the éraa,
If purchese is by the cord, both perscns will get whet they pay for.
Also, the buyer can afford to lesve 2 good stand st the time of
sutting.

Totel production costs will ordinerily be reduced if the
cutbers are noct required to pen the wood, Costs when picking the
wood off the ground differ very little from those when the wood is
loeded from pens. FPenning tekes one«~fifth to one=quarter of the
erew's time., If labor is plentiful snd the output per day is not
eapecielly importsnt, penning the wood ié not & serious item.

Length of timg between eubting snd utilization should be as
short ss possible to keep dsmage from insects, snd fungl at &
minimum,

The most telkede~sbout trend in the industry todsy is the



progresa being madé'in the production of white peper from southern
pine and herdwoods, }Seme mills are st present bleaching sulphste
pulp. 1% is very probeble that impr@#amenﬁ in the technicel pro=-
cedures will meke possible the production of newsprint pagér = of
‘which the majof portion consumed in the United Stastes is imported.
At the present time s mill is being constructed in Texas for the
production of newsprint paper from & mixture Gf‘graunﬁwmo& and
sulphste pulp made from southern pine.

The production of white pspers such as newsprint, book,
light~colored wrappings; the utilizati@n of hardwoodsy snd the proe
“ductlion of pulps for rayon, plsstics, snd other uses will brosden

end stabllize the southern pulpwood industry,.

Fulpwood Operstions in the
PAgliic Coest Btates

Forest condltions in the Pacific Coest states mske thet

ﬂ region remsrkably adespted for produstion of pulp end paper, Speciles
of wood found there in sbundsnce sre very sucscessfully converted
into pulp by elther ﬁhe sulphite, groundwood, or sulphete processes,
Logging methods are greastly different from those practiced in the

kest snd South,

Climetie eand Industriel Conditions: Climetlic conditions have

made the Peeific Cosst Regilon cutgtending in the lumber world. The
humid elimate whieh exists hes produced forests of amszing density
snd volume, Here on the western slopes af‘%halﬁaseaﬁa Mounteing, 1t
is not uncommon for loggers to remove 60,000 board feet of timber

from one agre,



w2 )

with the rapid ineresse in the world consumption of papeyr }
émd other wood~celluloese products in the past two decades, attention
has turned to the asrea conteining the largest stends of merchentable
ﬁimber.

the species used for pulp on the West Cosst ere mainly
western hemlock, Sitka spruece, snd fir, The supply of these species
available for cutting in western Oregon snd western Washington
smounts to 431 milllon ecords, or 39 billion ocubie feet. About 46
per cent of the pulp~timber is privately owned; 42 per cont 1s on
netional Torests; and the remeinder is on other public lend.
Yester:: hemlotk forms 62 per cent of the total pulpwood volume end
is the leading pulpwood species 1in most sress, The true fire rsnk
next In volume; however, they occur at higher altitudes then western
hemlock and Sitke spruce, snd therefore they sre not as accessible
to the pulp mills. ilore then 80 per cent of the total eubic volume
of pulp timber 1s contained in the go~called sew-log btreesjy end the
remainder ls divided between the understory and second-growth trees.
Western hemlock comprises sbout 20 per cent of the total stend of
timber in this region ( 1 }.

The development of the pulp end paper indusgtry in the Paeifie‘
Coast reats upon sound economiec reasoning. Under rational forest
mengagenent, # perpetusl supply of timber will be present, Pulp
compenies are using logging rellrosds built into a trect sbout to
be logged., They no longer buy meny logs on the open merket, Coordi-
netion with logging operstions yields & supply otherwise wasted
materiel, dueh of the formerly waste meteriasl from sew mills is

utilized in the pulp industry es fuel, Cost of electricity from
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hydroselectric power plente 1s low, Cost of generating power in
steen plents using coal, wood, or oll fuel ig slsc low,

ilthough the western pulp centers ere far from the consuning
markets in the east asnd central stabes, s number of the mills are
located on waterways where séeanwgoing vessels may tie up at the
plent wharves end loasd direct from the warehouse for eastern markets
via the Usnems Cansl,

The 1nlend weberweys of the West Cosst feellitete trangpor-
tatlon of reaw meterisl by rafts, vooms, opr scows from the woods to
the miils, iout of the timber ncw being cut 1s within 50-mile rail
hesuls of tidewater, All of 1t is within 100 miles of tidewater
{3 )

Lopging Methods: FPulpwood eut on the West Cosst 1a nesrly

glweys in the form of large logs. Since the prinecipal pulping
specica, hemloek, white fir, and spruce, grow intermingled with the
principal lumber tree, which is Douglas fir, logging for sawtimber
and pulpwood is carried on together, Beecsuszse of the largs aize
trees, the logging is nearly all done with heavy mechonicel equips
ment.

The meximum and minimum diameters of lozs cut for pulp is
determined by cost studies, Undersized logs sre teaken only &t a
loss. Oversgized logs used for pulp will dbring a higher return if
used for lumber. The everage diemeter of trees cut for pulpwood is
about 20 inches, on the stump, hresst high, One compsny sets 16
inches es thelr minimum dismeter end the sbove figure es thelr avers

sge { 2 ), Smeller timbor is left on the theory that 1t is en aid



in restocking new forests; but preeticslly it is left because it
cen only be logged st o loss with the type of heavy.wquigm@nt now
in uae,

yrr shesd of setuel lo:sging operetions, cruisers heve recone-
neliterel the ares, 3eaiﬁes‘§eterminiﬁg the smount end condition of
gnchi specles, they meke rough meps of the sections they cruise,
Centours Intervals are generally 50 feet. Very important to the
finencisl success of the logging operation gre the cruiserts notes
on & mep concerning proposed logging reilrosds snd logging methods
likely to prove most sstisfeactory.

finel declslions as to where rallwey lines are to go sre ﬁade
by "logging engineers” who have msde @ much more sccurste auryeywof-
the sree thsn hea the eruilssr. |

The rosdweys sre clesred snd built with powerful meehinery
such as dlesel-powered shovels, "iron mules®, dump csrés, end "bull-
dogmers® ( 24 ). Syurs'andvaub*spurs are placed with due consider-
etilon to the most economicel spacing,

Fellers work in palrs, thels equipment being a 1ung»bladea,
double~bitted exe esch, a long eﬁaés~cut saw, wedges, sledge,
agringbaarﬁa, end o bottle of mixed kerosene end oll., Thelr only
task is to £all the trees with the minimum amount of breskage in
the most eonvenlent menner for skidding. |

Buclkters perform the tesk of sewing the trees into logs. On
the ordinery large timber, they work alone, becsuse the other end
of the sew would be out of reach of & man, Common log lengths are
32, 40, end 48 feet ( 24 1},

On operetions taking out lsrge logs, the "akidder system" is

employed, Operetions for smegller logs, such as exclusive pulpwood
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operstions, mey skid with the newly-developad trsctor srch, Com-
panles ownling vast eress of timbor uss the skidder system In moving
the lozs to the lending with ges or stesm donkeys end with elaborate
svsbems of esbleweys - both overhesd snd dwsg line. Two spar trees
aupport the akyline on which the cesrrisge moves back =nd fartnﬁ
skldding the "turn" of logs to the lsnding where s losder pleces
them on # reilroad car., This eleborate system of skidding works
best for cross-cenyon or downhill logging.

he introduction of ceterpillsr tractors or "eats® used in
conjunctlion with yoke~like trailers is very significent in the
westerrn logglng industry. These mschines sre sguipped with & ceble
drus on which the log i1s "snaled" to the trailer and 1ifted off
the ground on one end, The "eat" then dregs the log or logs to a
lendling et the railroad or roedway where further haul by rsil or
trueck cen teke plsce,

Tnis type of logging is espegially adepted to economie
selective logging where the proportion of mature trees in e stend is
relatively low. With this equipment, the logger is able to send
down treos for which there iz & demend,

then the huge stends of mebure timber have diseppesred, the
use of eleborete skidding systems will probebly be grestly replaced
by tractor skidding. Trees will not be grown to the enocrmous
dlameters found in virgin stends. Permenent trsnsportetion lines
will be estsblished., Hegulated mensgement will provide for possie-

ble thinnings and clear-cutting with natursl seeding.
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Iransportetion to the Mills No recognition ig made of the

specios o the logs are being losded on railway carsg in the woods.
The only tesk of the loaders is the selection of logs which will
make well-bheolanced loeds. Lozded log cers from the various apurs
are mssembled and heuled by lerge mein-line cars over pwivat@‘cr
gomnon=carrier lines to the mill, lske, river, or tidewester where
the lose sre made into rafis end towed bo the mills or held in
storsge until sold or nceded { 2 ).

Ur errivel ot the mili, the cers sre run ocut on & trestle
over the log pond. 4 sﬁeamﬁpéwared rem opereting from a parallel
treck ghnoves the logs lato the log pond.

The proximity of the timber stends to tldewzter malkes water

tronaportetion very common and relestively inexpensive.
Kj .

111 Storsge:r Segregatlon of the sawlogs and pulpwood logs

1s done by "boom men" after the logs have been dumped into the pond.
These mon walk nimbly on the flaaﬁingllaga; guiding them into the
proper booms or sections of the pond, Piling end floeting berriers
or ”baomwahainé“ keep the logs in their proper places until ﬁeeéed

( 2¢ ).

Climetic conditions ars such thet logging csn be carried on
the yeer sround, A great smount of aferage is not necesssery other
then to tske cere of the fluctustions between cubtting end use.

Vast piles of smell wood, such ss asre seen in the Northesst, are
vunknawn in the West. Vihen loggs ecsnnot be pleced immedietely on
ﬁha merket, they are stored in the form of raefts ( 2 ). Losses
from deesy end insects in storsge ere not problemstiecsl, becsuse

of the cuter storage and quick utiligzsetion,
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Zoeh mill using lerge timber operstes a breskdown plsnt for
reduction on s hesd-rig of the log into cents s large as 10" x 10V
and ' o 10' in length, whieh ge to the chippers after heing
clensed of beork end dirt., Logs entering the breskdown plant ere
removed from the adjacent storage panﬁ:by 2 hsul-up or jackledder,
Elabs are cleaned of their bark with rotery rossing machines and
sent to a chipper. Unberked cents are sent to s power barker with
robating curved knives which eut eway all bsrk., Continuing, dirt
and knots are removed and the ¢snts pass on to the chlppers,

ueh econglderstion has been given to the poeslibllity of
using the immense smount of legaing weste for pulpwood., However,
 §0 use is made of this waste st present. There is no resson, other
then s lack ef sn adequete markeb, why the gathering of the amall
logs snd other weste will not pay. Laerge siges and 8 plentiful
supely of loges make weste meteriel unmerchantable ( 2 )e

Lewalll weste 1s used, meinly, ss fuel. Sawdust, trimuings,
edgings, slabs, and berk are burned,

Verious cémbine%ions of menspement ere common on the West
Congt. CSomo pulp mills sre opersted in connection with sawmillas
whose logging operations supply both mills, Some pulp mills own
end log their timber but sell the sewlogs. Some mills own no timber
at =21l, but depend on buring logs In the market, Bizes of lopging
compenies mey vary from lsrge ones employing several hundred men
snd wesing & large smount éf machinery snd railroed equipment, to
companies employing just e few men end using smaller end less ex-
pensive egulpment, who transport the logs by motor truck to the

mill or water,



Rocommendations snd Regionel Trends: In regard to general

trends towerd integretion with the wood-using industry, ¥r. B, H.
Berton of the Pﬁlp Division of the Weyerhseuser Timber Compsny
states: "There is no apparent trend with respect to the inte-
gration of pulp menufescture and other wood-using industries. How=
aver, ﬁue‘ta economiecal pressures, there will be attempts to inte-
grote thes snd eliminete some of the westeful methods due to the
lack of proper coordination between independent loggers end the
mills." 1/

To pér@etuate the growing of timber in the West, timber com-
panies should be organized on e crop bssls. FProvisions should be
made for reseeding lend which has been cleared,

The use of svalleble logging rellroads for hauling out pulpe
wood specles 1la = good way to reduce pulpwood production cost.

Usgse of enterpiller tractors should be given deep eonsidera-
tion when logging plens sre being drafted.

It 1e slways neceassry to do intensive cost studles in order
to incresse the earning power of eesch fector of production,

The foundation of & permanent pulp industry is being soundly
developed on the Pacifie Cosst, which will, it i1s believed; become
one of the foremost predueing regions of wood products in the
ﬂniﬁa&.Sbates, if not in the world. This region and the South are
the only places in the United Stetes where great expansion of the

pulp end paper industry is possible.

1. Barton, ¥, H, April 26, 1939. Unpublished correspondencs.
Pulp Division, Weyerhasuser Timber Company.



o B

Pulpwood Operetions in Fastern Cenada

The principel industry of Cenade is the manufacturing of
pulp and poper. This 1s due to the existence of extensive, welle
monaged stends of spruce end belsam fir, which ere the chief
pulping species of trees. Obther reassons sre the presence of many
dam sites for power production, the proximity of a lerge market
for papef gébas in the United States, snd the foresight of the

people who ére determined to meke thelr forests peay.

Climetic end Tndustrisl Conditions: Climatic conditions

found in eastern Censda ere very similer to those found In New
Englend, with the exceptlon of & lower average ennual temperature,
due to the change 1ln latitude. Logging conditlions end methods are
also very similer; hence only brief mention is made of them in the

following descriptions.

Togeing Methoda: Cutting esnd meking pulpwood is & seasonal

operabion, rFroduction for rough wood is commenced in the fall with
woods transportetion taking placé in winter. Production of sap-
peoled wood commences in April or Mey and continues untll the sap
gets in July or August.

Methods used ere very similer to those used in the northe
eastern stetes, and for that reasson, only brief mention is mede of
similer practices.

Figure 3 shows & pulpwood forest in northern Ontaric composed
of spruce snd balsem fir. Pigure 4 shows pulpwood stacked in the
woods prior to winter hsuling. Figure 5 shows & peeler at work

with sn sxe end spud.
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Irangportation to the Kill: Driving is very often employed

in Canada ss one of the meang of getting the pulpwood from the woods
to the mill or point of trensshipment. Wood is heuled to the river
or ropdwey in winter on sleilghs pulled elther by horses or tractors
(Ffig. 6 ). It is piled on the river lce or on shore, reedy to be
rolled in the river 1in the spring bresk-up (Figs,7 andg8 ), It may
also be piled by the roadside for futuré truck or reil heml (Fig.9 ).

Freguently, pulpwood mey be trsnsported by meens of chutes
(Fige, 10 8nd 11) or by flumes (Pigs. 12,13, and 14).

with the melting of the ilece, thousands of ecords of pulpwood
in foure oi elght-foot lengths go downeriver in the tradltional
drive. Fipgure 15shows & typlesl driving operstion in Cansda,

If the destinestion 1a on the river being driven, the logs
ere token directly to the mill, If shipment is to be by rall or,
more usually, by boat, the logs are held in bays or at the mouths
of rivers in "holding booms" until gometime during the shinping
semson when they are loaded onte s freighter and teken away (Fig.16).

foading and Unloading Freighters:

Ioeding and unloading pulpwood on freighters is an
operetion which hes recelved much consideration emong handlers of
pulpwood, Unlike southern United States; losding snd unlosding
forms one of the very importaat fectors in the eost of pulpwood,

The problem is to 1ift the sticks from the water and place
them in @ ship-shepe fashion in the hold of the boat et the lowest
possible cost per cord end tne greasteat speed,

Baeh pulpwood loading port hes its own aistinetive.peeuliarin

ties end problems. The route to be followed often restricts the
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size vessel to be employed, due to cenals, ete, Natursl restric=-
tions on the development of unlosding fecilities st the mill mey
~@lso heve & direct influence on the methods used in lowding caergoes
of wood, .
fulpwood is hendled on ships either in’bﬁﬁdlaa of one or two
cords or as individuel stleks. @hen individusl sticks sre loaded,
the losding equlpment eonslsts of either a dock conveyor mounted
on & wharf onto which the sticks are elevated by mesns of a jacke
ladder, then sheared off into & number of chutes serving the ship's
holds; or the losder consists of o portable jJjackeladder mounted on
‘a wovable barge whilch is pleced agsinst the ship's side for operation.
when losding bundled sticks, the bundles of pulpwood are
usually prepsred before the ship's srrival, They are towed to the
- ship and 1ifted aboesrd by the ship's derrick, or are loasded directly
from the wherf, 5 _

Loading by & fixed, elevated conveyor hes been used most
frequently in the past. Flguresl7 ;18 ,19 , and20 show this type
of equipment in @pEratien; Sticks are floated to the whart on whieh
is mounted the econveyor oxtending the length of a ship. Tho sticks
ere elevoted to the conveyor by meens of a jack-ladder ss pictured
in Pilg. 18 »

in losding, the practice 1s to dump piles of wood into the
hetehes by shearing the wood off into any of the number of chutes
serving the ship's hold. I% ia}@us%émary to shift from hold to hold
while gtevedores stow the wood by hend, On one operation, this
practice yielded, on an average, & rete of around 50 cords per
working-hour, which allowed # ship of sbout 1,000 cords' ecepscity
to be completed every 24 hours of elepsed time ( 4 ),












One diéa@vaﬂtééé,@fvthig dumping system of losding ia thet
th@;éiimbing_infénd;éu% of the hatehes es the loading progresges
mmm in low production per men hour, Probebly the grestest dis-
adventage 18 @h@.ﬁ@rrifi@ eepitel expenditures reguired per unit of
cutput for wherves, econveyors, plents, flumes, otc. s

Ona company hes avaid@& the high cepital costs and main&eu«
snce cnarg@ﬁ on doek loading &anvayars as well es adding flaﬁibiliﬁj
'he ﬁh@i? locetion by using @ Jocksladder mounted on a seow which
esn be towed from one plece to enother { 19 ). Vessels ave laaﬂed
1ging et snehor in gome sheltered haerbor along the shore to which
point the wood being loaded hes been towed ani.plaa@d.in:a storage
boom, Wh@ﬂ,%h@ vessel has baen,ameh@raé into position, the pulp-
wood losder 1s towed out and placed slongside {FPigs 21 @m&22 g)¢

Ihig seow is 35 = &G‘f@st:with’ﬁh@ jacksledder r@a&ﬁﬁg from
below water level on one side, exténding upwerds seross the scow to
ab&va}ﬁh@ deck of the veassel. The jackslsdder is four faet‘wides
carrying %hr@e endless chains. @%e bottom is flat end the sides
18 inshes high.

Afgey the ladder hes been pleced, e raft of aboub 300 ta 350
gords of wood 1s towed to the loeder. The rafi ig then cut and
one end mede fest to the resr end of the loader. Th@'otha?_ehd is
breﬁght around with the slagk boom teliling down between Ehg_lmader
snd the boat. The jsck-ladder mey be powered by & stesm engine or
an internal combustion engine, At the top end of the jack-ladder
13 & moveble chubte which cen be relsed or lowered to help distribute
the wood for stowing. The entire ledder is also movable up or down.

A loeding crew consists of 24 men, Fifteen mén work storing

the wood, while the remeinder, with exception of the foreman and






the spotter, work on the berge.

In laaéing"p@elaﬁ weod, proeduction is 1imited to the speed
af:pia@i?g wood on the*gaek&la&ﬁar& while in loading rough wgaﬁﬁ
pr@&u@%ien 48 limited to th@ $paed of stowing in the vesasel,
bkeyty to 45 cords per houp may be loaded. |

- The advantag@& of this system over that of haviﬂg fized gon=-
v@yer@ lx@& in the ability t@ go from one leaéing place to @naﬁhar,
end in the low cost of éguipment.,

Hoisting af.buhélwg éf‘@gl@weaﬁ eboard ship is done by use
af,%h@ ship's gear @ﬁ-%yvﬁ@wri@ks mounted on berges or wharves
{Fig;BS }o» The bundles of wood are sometimes sbowed intset, but
more- of ten th@ gling is r@msvea sind the sticks stowed by hand in
th@*ghipgﬁ‘held@='whipﬁ'having wide~open hatehes and derricks whieh
Q&ﬁ,ﬁi&ﬁfiﬁﬁ%@'bh@vﬂ%ingﬁi@@ﬁgiiﬂ-méveﬂtham‘@ns spot are preferred
for this type of shippinge

it ia argued thet one set of efficlent holsting gear on a
ship 1s m@r&~@@anomi@al'%haﬂ-imgtallatiana at both ends of the
route, &8 the steemer and her gesr cen be used in the world trade
afﬁ@rf%hé pulpwood movement is {inished ( 19 ). The ons gresat
disadventage of the method of handling wood direct Irom the weter,
compsred with using conveyors end chutes, is the saving of the
mriginal'@api%@l expenditures plus interest snd maintenance ahargés@

Wood is regavwd from the holds of ships in gliﬁg@ by the
ship or wherf derricks. The sling mey be made of manila rope, wire
rope, eoil ehein, or a combinstion of these., It 1s laid out on the
floor or in & sord freme on which the logs sve piled (Fig.24 ).

The bundle is then hoisted end pleaced in a rellway gondola or on @






conveyor which éﬁrriéé the wood to the stmcks, If the ship cen go
to the miil pond, the wood ig ﬁropped into the waﬁer in the com-
pany¥s ba@ma

4 ”ha svewﬁge 1oad cavrie& by boats on the Great Lakes is
1570 @erdaw anta from the Ea@% aa‘ry only 1500 earﬁg, whiie those
from tn@ West carry 2200 eer&s@ Sticks are naﬁ‘énly‘pilédkiﬂ ﬁh@

noid, tauas on every svallsble space on deck (Figs. 25 and 26’3;"

MillLStarajﬁa gﬁaragﬁ m@?h@éw in esstern Cenada ara very

mmeh the some ag in the northarn Bniteé Stetea, end are di aen&seﬁ
;g_&%gt @h&pta?@ Piling in.hug@ eanisai plles is the moat 3®mm0n
_m@t@g&?m Many kinds of aquiyment have been deaigneé ana used fmr
mﬂfig@_tb@g@}pi;aa.gae@ Figa@a7_@28,4 and29 ), Precautions egeinst
fire and decay gmgi;l.a' e seriously considered ss in other pulpwood

!‘eg;ﬁ, Qnﬁg

Recommendations énd Regl

19l Trends: Recommendations made

for the hendling of pulpwood in the northern Unibed ﬁﬁé%és“éﬁa
sppliceble to esstern Cenadien conditions, Fhese suggestions may

be seen in the p@éviﬂﬁéléaéﬁiaﬂigf this report.

-Mn?éanaa&?s m@jer iﬁﬁuatry is the pulp and pap@r induge-

ﬁrys Gan@f'an'eperaﬁar& hava be@n very progressive in reuant yearse

mha gavarnm@ﬁﬁ has taken aﬁ aativ& pars in aeeing that e safe founs-

daﬁian of fwrest praaﬁiaea is buiﬁt upon which future ne$as may be
seaur&ﬁ@ Gp@ratcr& have been @@il aware of the threat af COMpPB=
tition in the newaprint fielavaom the Bouth. They realize that

theirs is & highegrede product whieh will f£ind ready markets so












'leng as their priéaﬁ ean mateh the prices existent in the South.

o @r@ and nore maehinery is being used in logging operations.
m?ﬁ@ﬁ@?& for gkiﬁéing and aleiéh hauling are¢ very aamﬂanw ham&lﬁng
of pulpwaaé in ‘tres }@ngtha with power loaders, sto, is uauaily
m@r@ @@@nomi@al then the use of horses.

. Cenada ia chiefiy organlzed for the production of 1@%®r grad@
pradu&t@@ hsnﬁe ‘the maintenence of its position in world trade
@@p@mﬂ@ up@n:itm @bility to ksap wood casta low,

Pulpwaa& Gg@?&tieﬁ& in
Soume Eu?@p@an Countries

- Sweden: Faremtry ﬁﬁd_it& releted iaﬁustriés make uy'ga 11
p@?ﬁaﬁﬁ brmnﬂh of~8wad@n;& @ﬁsﬂ@mi@ li@a, Hore thau one=half the
gr@a is weaﬁ@d with nptural eanditiens axeallent for utflizatieng

- Agri@ulbur@ is elea@ly r@&ateﬂ to the forests thrau@h owner=
ship@ éb@ut half ef th@ far&st area belanga to the ferm populstion
in small ewm@rshipsg Tbe amla @f timber, coupled with the ingeme
r@e@ivad in ﬁhe faﬁm Qf Wag@s Per working In the woods, mskes e
very fair parﬁ of the fermer's income ( 21 ), |

i Praﬁu@ti@n of pulpwood is very closely integrsted with other
wood in&ua%vi@s» Methods of logging, trensportetion, end storage
vary but 1iﬁtla§ eieeg% in‘éﬁgﬁga of utilizstion, from those in
eést&pg Gan&éa or northesstern United States. The large part of
the cost of pulpwood et the mill is due to the transportetion cost.
Iin nertﬁ@rn»ﬁwe@@nw the logs ere houled only a very short distance
by sléﬁ to one of the numerous driveble streems, The spring éyive ,}

cerrles the long logs from meny streems to the big rivers esnd the



milia gitusted at their mouths, where sorting booms deflect tham
¢@~th@§r ul imat@ d@&tin%tian¢
In. &Gu@hern Sweﬁ@ny diff%reﬂt eonditions exist, ”tﬂ@sﬂﬂ

are neﬁ ér*V@blaﬁ but the railraads are well astablish@ﬁg henge it

g cbaap@r t@ pls&e ﬁh@ mill& ﬁear th@ blocks af timb@r anﬁ ﬁhe
rai&roa@ 1inas» -

_ intraduction @f motor trveﬁa heg b?cught 2 new aag@at to the
| @ranap@wt@tian qn@ati@n in ?@@@mt y@afa, 3ust 88 1t hes in tinis

~eoua§ry§»-awad@n renks fourth aa;a‘gaiyﬁprcﬁuaiﬁg acuntvy—(ﬁiggy)},

“'@@ﬁMéﬁfé ﬁarmany raiks £ifth ms B yroduaer of wood pulp,

F@wevavg 1@85 tben en@»half ef the we@d yreeessed in Garmam millﬁ
is @f d@m@&ﬁﬁ@ origin. Pulpwa@@ imperts eriginaﬁe im eana&ay the
u@vie& ﬁni@n, Fxnlanﬂ, 3wad@n, end e f@w aeﬁruby Eurep@an ea&n%riea
{ 25 ), withim the paat y@arp &armsay haa been s@tt@ng tﬁe ﬁriae
f@r pulpwecﬁ on the enst @@aa% of G&nsﬁ@ ana New ﬁﬂglﬁﬂdn
o fhe forest area of Gﬁﬁm@ny is between 30,000; 000 @nﬂ
3)9090 Q&G agr&ag Wltﬂ en estimeted timber stand of not mﬂﬁ@ than
{QwaOQJo@oyaan cuble feet, Tor purpasea of cenaervatigﬂg'all timber-
lanﬁ@ a@@ under g@vernm@n% controls

F@Pestry has been praetiaeﬁ fer genturies in Geﬁmanya- Sus-
tain@a yi&lﬂ managemenﬁ is An usﬂ and very ¢iose utilizaaicﬂ pre-

valla. Fulpwagd is atare& iﬁ n&atlv»pilﬁd Pl@k@a

Finland: PFinlend renks next to Germany in the smount of
pulp produceds Unlike Germeny, however, she imports no pulpwood,
Exports of pulpwood go in substentiel quentities to Frence and

Germeny .



Fig. 30,
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- Timber is hendled in Finlend inm much the sewe menner ss in
fweden, ' The most genersl method of trensportetion of wood from
the forests is by driving or refting, As in Sweden and Hovrway,

masﬁ'af“%h@;pulp is maﬁé‘from'sp?a@@ { 25 ),



SUMHARY

. Wood waa first used commercielly as 2 rew meoterisl for
:ﬁakiﬁg paper in 1854 in Germeny., Since that time, the wood pulp
industry hes undergan@ wiﬁespr@gﬁ expension and Iimprovements.
| Pulpwem& @peratiana differ in various forest regions, ,
 @@@@§§@‘@f,éi£f@man§ glimaﬁieﬂ,ﬁapeg@aﬁhi@, @ndvlgh@?.eend&timnsﬁ
iﬁ{ﬁh@‘ﬁ@?hﬁégé@'aﬁﬁ,&aka States and in Eestern Canadag gulpwdea
~@p@?éﬁi@ﬁg:§?@,$ﬁ5§éét.%& seesonal control. In the South and
F&@ifi@ Camatg pulpwecd @peratigwa are not sessonal, but ere
earriaﬂ mn the year rounda In the Wegt,. pul@wced is mede in
the ferm of 1arge loga° whil@ in the Eaat and 3outh, the sticks
ara of gmell diame%ar and from f@ur to @ight fe@t in length.

| Eaper pr@duetian in ﬁhe United -tatss is shifting,frem
the N@rthaagt to‘th@ $euth an@_?a@ifi@ Coaﬁt, where large atanéa
of sultable wood will'%e‘évéilabls for years to come,
 Ccenade, Sweden, wmg,; end Finlend renk next to the United -
St&ﬁé@ in this order, in quantiﬁy'cf pulp produced. The methods

of pﬁ@@u@iﬂg @ulgw6ad in these countries heve been deseribed,
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