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"Pine Legging in the Western States."

A subject of this kind, frem the very nature of the things
invelved must ke broad in its scepe. I will net try te geo inte
details en all of the metheds used in legging, but will endeaver
to bring eut the mest econemical and effikcient metheds new
empleyed. The legical way ef presenting such a subject would be
en 8 cemparative cest basis, with all ef the facters entering
inte legging cests included. Hewsver, legging cests are a
rather delicate susject, in a great many instances and are net
always available.

Generzl Cost Facters.
Overhead charges.

Overhead charges include all current expenses which are
net directly chargeable te any particular step in the eperatien;
that is, expenses which apply te the entire eperatien. This is
net strictly true eof cert2in items such as taxes and insurance,
for the lump sum in which they are paid oan be divided inte
prepertienal shares feor ezch item in the eperatien. Such is
net the cemmen precedure, hewever, Overhead charges are erdinar-
ily computed upen the badis of each theusand feet of lumber
shinped and may then be applied te each theusand feet leg scals.

Cruising and the lay-eut eof the legging eperatiens are the
first items of everhesd cests net with. In private eperatiens
eruising is usually done at the time of purchase and may be
sensidered an additienal cest ef stumpage. Mest eof the lay-eut
of opmratiens is cevered by generzl superintendence, woeds
supervisien and engineering.

Fire pretectien is a charge fer carrying stumpage rather
than fer legging except in special cases where pretective
measures are taken feor machinery, chutes, trestles, cables, camps
and the like,

Taxes en standing timber are frequently censidered by
lumbermen as an eperating sest, but they are legically a cest
of carrying stumpage and cannet be censidered as an eperating
cest unless they can be preperly proportiened ameng pert ef
the operatien.

Insurance:- Mest eperaters carry their ewn risk hecause
they cannet cemply with the requirements ef the fire insurance
cempanies witheut making an impessible increase in their
investment . Liability insurance cevers:sll the empley~=s and




death ef an empleye=. In mest states where this law eperates,
this insurance may »e placed with any insurance cempany, »Hreév-
id=d the claims are paid as directed by the State Industrial
Accident Cemmissien, or the empleyer may insure under the State
Cempensatien Insurance Fund. The rates for state and private
insurance are the sams and are fixed in certain amounts fer

each hundred dellsrs paid eut in wages., This liability insurance
is a cemparatively recent secial and ecenemic development and

is being subjected te many imprevements,

Selling:- In the case of a leggeng ep=ration distinet frem
the milling, the seiling ef legs may be dene directly by the
manager or in the case ef a sales manager er sales agency
Peing used, the cests incidental therete censtitute an everhead
charge.

0ffice and General Expenses:- These include all clerical
help, statienary, upkeep ef office buildings, dues and ether
miscellsneous expenditures necessary in the cenduct ef business.

Superintendence:.- General managers and all ethers net
directly chargeakle teo seme phase of legging censtitute an
sverhead ocharge.

Depreciatien:~ All imprevements ~nd equipment used in
lumbering depreciate in value, and sufficient money must be
taken frem the business during its ceurse te pay this less. A
sufficient ameunt may be taken sut annuslly te ferm a sinking
fund, which with cempeund interest will equal the depreciatien,
or the depresciatien may be made te equal a fixed per cent
annually ef the residual value ef the investment er its value
less previeus depreciatien. By this means, depreciatien
expenses are the heaviest in the earlier years and steadily
diminish each year. The cemmen methed of figuring deprecisatien
against a stand ef timber is te determina the tetal depreciatien
invelved in its expleitatien and by prerating this tetal ever
the stand te determine a figure per theusand beard fe=t. The
depreciatien per theusand may then be applied te the annusl cut
te determine hew larce an snnuzl sinking fund is necessary.
Railreads whioh can be used fer additienal timber have a residual
value at the end ef the operatien much greater than the salvage
value. Imprevements and equipment which cannet ke used any further
have enly a salvage of wrecking value. The wrecking value of
rail-rezds which cannet be used in place fer any further purpeses
is the sele valu= ef the rails fer relaying. The rails cemmenly
have a 1life of frem fifteen te twenty years; the former when
they =re lifted eut and relaid every year and the latter for
mere permanent use. Geared lecem#tives, with preper maintenance:
and repairs, are geed fer abeut twenty years service. During
that peried the beilers must be repaired at least ence. A red
engine under similar circumstances has a life of abeut twenty-
five years. The sale value of secend-hand legghkng denkepys and
similar equipment is very lew. In first-class cenditien they will
enly bring abeut thirty per cent ef the eriginal factery price.

\
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prevides certain cempulsery payments in the case of injury er
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and after five er six years use the denkey engines can ne lenger
be put inte first-class cenditien and the wrecking value is
even less, In seme cases they may ke used for about nine er
ten ysars service, sut if net wern eut in ten years they are
ebselete in type,

The abeove items apply te everhead charges which censtitute
in the main,fixed annual charges.

Other items sffecting cests.

Teregraphy.- Tepegraphy and accesability are terms se
near alike that little distinctien can »e made. It takes very
little imaginatien te visualize the added legging cests due
te rough land ever the lewer cest of legging cempardatively
smeeth greund.

Climatic cenditiens affect the leg eutput censiderably.
Tring rainy,slushy weather or in excessively het weather
laber slackens up and there is usv2lly a grester laber turn-
ever with a 1like drep in preductien.

Labker Efficiency:- Satisfied, efficient lsasber is an assesg
te any eperater and is beceming mere understeed as time passes,
It is ne uncemmen thing teo see several dissatisfied and peerly
trained empleye=s deing what ene satisfied and preperly trained

| man sheuld de. Preper regard fer the rights, happiness =nd health b Wi
| eof empleyees makes fer & better understanding between smpleyer
‘ and empleyee and censiderably affects nreductien.

Types of machinery and its care.- Many epsraters with
small werking capital empley cheaper <nd less efficient mach-
inery. Their cests are of ceurse higher in the leng run. The
lack of care given machinery is net cenfined te the small
eparater, hewever, Many men ep~rate their machines te their de
signed capacity. A machine is much like a human erganism, it
alse has & reserva anergy which it is quite preper te use in
an emergency, but making a practice of using it will seen wear
out the best of them and cause either = tetal wreck er cen-
tinueus repairs. Unskilled er careless mechanics, impreper
lubricatien, delay in replacing wern eut parts and werking
the machine to its fullest capacity all centribute te its
dewnfall in she®t erder and se increase the eperating gests.

Legging Metheds:- Many eperaters cling te the megheds that
they knew best when in reality a different methed and in seme
cases different types of machinery weuld lewer their legybng cests.
te a peint where the change would pay big dividends.




Markets:- Easy access and a steady demand are ideal
cenditiens sought by every business. In legging, hewever, the
tendency is te be drawing away frem the centers eof pepulatien
and the sesurces of greatest demand and fellewing the virgin
timber stands away frem the lewlands te the feethills snd en
inte the mere mountaineus regiens. This entails added rail-
read censtructien, different types of machinery and usually
added legging cests. Leng freight hauls and market fluctuatiens
add censiderably te legging cests.

Managerial ability:- 1In every line eof business managerisl
ability plays a decidedly impertant part. A bPusiness witheut
prep=r managem=nt is like a rudderless ship at sea and drifts
ultimately oente the recks. Engineers 2nd ether preffessiensl
men may ke made but a resl executive er manager nust have net
enly these inherent qualities ef lead~rship, feresight and
ability but he sheuld alse have =n ability te pick men fer the
jobs they are best fitted fer witheut fear eof predijice. Tee
many men eccupy the place of manager whese only claim te such
8 pesitien is that they are a2 friend te the ewnees thirty-first
ceusin.

Taxes:.-~ The way forest preperty is new taxed, it precludes
any nlan whereby perpetual eperatien may be put en a business
basis. Seme mementary sacrifice must be made by beth State and
private ewners of timberlands if the futere of the lumbering
industry is te be put en 2 p=rmanent basis. At any rate revenues

would enly be deferred until a later date and the futmwre ne~ds
ef the natien assured.

Insurance:- At the present time, insurance must be carried
in mest cases by the eneraters them selves and censtitute an
extra cest. Timker insurance is the preduct ef z well regulated
forestry pregram.

Camp Cests:- In mest camps at the presszat time, the ceek
heuse is net en = paying pasis. This less is charged te legging
gen=rally and is censidered a necessary evil by mest leggers, in
order te keep the empleyees satisfied ond centented.

Depreciation ef machinery and equipment:- Thare are 3
number ef geed metheds fer taking care of depreciatien, twe ef
which wwre mentienéd under wuverhead expenses., The depreciatien
of lines is a quantity that cannet e accurately ceunted. With
lines there is 2 great variation in their manufacture and even
mere in the way they are handled. Mest cemnanies make a flat
charge of frem thirty te sixty cents per theusznd B.M. and at
the end ef the year this estimate is cheack=d and due allewance
made fer sny under-charge or over-charge,



Reads and railreads:- Railreads are censtantly beceming a
heavier Burden en legring cests due te the mere inazcessible
regiens where timber in paying quantities is feund. Reads and
railreads in the pine regien are net as much of a kBurden te
the leggers as these in the fir ragiens as treyr pine timber
is nearer te the main line railreads and lighter censtruction
work is needed.

Quality and stand per acre.- Quality and stand per sore
have a pgreat affect en legging cests because it is just as cheap
te leg a numbker one leg as it is {ojk leg a cull. With a geed
stand ner asras it is nossible te have mer~ legs ceme inte ane
landing, eliminating cestly meving.

Varieus Metheds of Legging.

All of the legging metheds empleyed in the Deuglas Fir
regiens are empley=d in th~ nine helt with numereus adaptatiens
te this particular type eof legging. The pine and the fir
legger have very few logzring prebleams in cemmen. The latter, as
2 rule, is working in virgin stands ef from fifty theusand te
ene hundr=d theussand feet B.M. The tepegraphy is msuntainous
and special heavy duty machinery and equipment nust be empleyed
fer fir legging. His railread censtruction cests range frem seven

theusand te seventy-five theusand dellars per mile, while
the pine legger is enerating in stands averaging twenty theusand
feet per acre. The tepegraphy is level or slightly relling and
rarely reugh. The averrge slepe is egbeut twenty p=r cent.
Rail-read censtruction cests run frem five hundred te eight
theusand dellars ner mile. The mest difficult censtructien
preklens have te do with the cressing ef the dep reck gerges
which are cemmen in seme paris ef the pine belt. The metheds
mest cemmenly used fer pine legging are steam legging b»y beth
high lead and skyline, caterpillar er tracter legging, By truck
er by herse,

Legging eperatiens vary in size, their daily eutput
ranging frem 20,000 te 500,000 feet. An eperatien may censist
of ene or several camps. In eny case, hewever, the camps are
nesr eash ether, have a cemmen ewnershipn, snd sre supervised by
the same heasd. A camp may be made up of ene er mare sides, a
side censisting ef the crew 2ani mashinery necessary te handle
the legs frem ene varding engine. Where a number of engines are

feund at a side, each side may censtitute a csnp. A camp may
include as many as four sides whe n only one er twe engines are
us=d at a side. The oeutput ef a side, varying as it de=s with
the varding euiput, ranges generally £rem 20,000 ta 80,000 feet
per 4day.

Steam lLegging.
Poewerful steam legging is the mest preminent feature ef

the leggirg ereratiens ef the Western States, The tinvemtmsnts
in legging nlants are strikingly large At present mere canital
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is invested fer imprevemsnts and equipment in Pacific ceast
logging eperatiens than in similar epépations in sny other regien

of the United States, taking eutput inte censideratien.
Therefore eperaters have te plan their work a leng time in
advance and ke cenversant with the mest appreved metheds,
net te mentien mastering the maze ef d=tails in any enterprise
cenducted en & large scale. The werk of every department is sp—
sp=cka’ized. each requiring a few technically trained men and
a large percentage ef skilled werkmen. This is made necessary
Py the size of the eperatiens, th~ cemplexity ef the meiheds

and equipment used, &nd tre timper-utilization prevl=ems =nceunt-
ered.

The t®rm "legging" as cemmenly used, cevers all ef the

woerk of handling legs fram standing timber te the sawmill.

High-lead Yarding.

High-lead yarding invelves ne great medificatien ef greund
grding. Tre lead bleck is simply attached te a spar tree as
high as practikle frem the ground instesd ef te a stump, se
that the main line tends te 1ift the frent end of the leg frem
the greund. The chief advantage ef the high-1ead system ever
the greund system is that there is a 1ift te the legs as they ¢
ceme in, se that they are net stepped se much by stumps and
ether ebstacles and travel faster. This advantage is greater
the higher the lead-eplocl: is fixed, but is lest in practice
when the yvarding distence exceeds six or eight hundred feet.
Anether advantage is that the landing is kept free of chunks,
teps afnd trash, a seurce of treuble snd expense with the greund
system, The high lead dees net require & landing, the resultant
saying just abeut eoff-sets the extra expense of preparing the
spar tree and swinging the lead-bleck. In additien, yarding
may preceed mere censtantly because the legs delivered at the
landing place may be piled ene on tep of the ether for seme time
regardless of whether leading is geing en er net.

In the case of hauling dewn 2 steep slene eor side-hill
werk the legs have the same tendency te rell pehind the
ebstructiens. Hewever high-léad ¥arding is especially adaptable
te hauling uphill er en level er relling greund.

Methed.

A suitable tree, cenveniently lecated near the track, is




used as a spar tr~e. This tree, after the tip has been cut eff
at frem ene hundred twenty te twe hundred feet above the greund,
is guyed with frem six te nine lines te give it rididity, 1In
the case ef high spar trees there are usually six guys frem

the tep and three eor four frem a peint near the middle teo
prevent the tree frem buckling. If a deuble line system eof
leading is used twe 2dditienal guys are necesssry. A high lead
Pleck, with a sheave frem twenty-feur te thirty-six inches in
diameter is hung near the tep of the spar tree b2lew the guy
line fastenings. The hauling line is passed frem the drum ef
the engine te and threugh this bleck and eut te the legs te

be yarded, the pew=r bheing furnished sy the trip line, as in the
case of ground legging.

The elder type of yarding machines require a separate
leading engine, but in the latest machines the yarding and lead-
inge engine are meunted en a specisl stee~l car with detachable :
swivel trucks. The machine is run en a spur eppsesite the main
line and by means eof hydraulic jacks is raised clear of the
trucks dnd securely blecked. If it is net advisakle te bBuild
a spur the entire machine is jacked up, shert rails placed at
right angles te the main line, the trucks placed en these and t
the whele lewered snd meved inte place, where it is securely
®lecked up ready fer eperatien.

Sky-line or Over-head Cabklewcy Skidder.
The:crigged tvpe with guy-line leader.

The tree rigged cableway skidder censists ef a main cable
suspende=d between a head tree, situated at the rail-read, siream
er read enzine and a tail tree eut in the weeds. A skidding
carriage, traveling aleng this main cable, brings the legs in
frem the weeds, drepping them at the head spar. The length ef
the snan d=pends upen greund cenditiens, as it is geverned
by the ameunt ef sag that can be previded in the main cable.

In a flat ceuntry, =pans up te twe theussnd feest are ebtained,
while in meuntainesus districts skidders capable of yarding up

te four theusand feet may be ebtainesd, In skidding uphill er
dewnhill er acress canvens the centeur of the greund eften
permits much grester sag without increasing the height ef the
head er tail spars, hence the span can be greater than in a flat
ceuntry.

The skidding engine can be meunted en a sled when 1legging
te a skid read; meunted en a bveat when skidding te a stresm er
meunted en a car when leading te a rail-read. In the latter ocase
8 guy line leader spans the rail-read tracks fer leading legs
en the cars.
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When legging te a railread the engine car is run eut te
the s=tting and lecat=d near a tree suitable fer the head spar.
In seme cas=s a3 switch is put in at this nzint and the skidder
run en a side track. Hewever, in the usual methed, the
skidding car has swivel trucks. The car is rais~d by means eof
jacksy one weing preuded under each cerner ef the car, until
the wheels are raised off eof the tracks. The trucks are then tu
turned at right angles, temperary rails nlaced under them, and
the car is then meved sideways off the msin tracks te its
pesitien in frent ef the spar tree, and it remains there
until the entire setting has eeen cleared.

Methed ef Rigging and Oper:=ting.

A light line, knewn &s the changing line, is run eut frem
the engine up threugh a dleck on the head tree, then te and
areund a shreave en the tail tree, Bteught back te the head
spar and attached te the m=2in cable. The light line is then
everhauled By the engine and the main cable is pulled out te
the tail tree. The main cable is passed areund the tail tree
er ever a saddle bleck and made fast te 2 stump, thus serving as
2 guy. At the head spar the main cable is run threugh the
skidder carriage and then cennected te a coble extensiain piece
By a bleck and heel tackle. This cable extensisn passes threugh
& s2ddle bleck fastened te the head tree and terminstes in a
split walking ancherage. After the ancherage is made fast, the
slack in the ®leck and he=1l tackle is taken up by the engine and
this pulls the main cshble up te the preper sag.

The eut-haul line is then taken up threugh a bleck en the
h=ad spar, run eut and passes threvgh the sut-hauvl kleck en
the tail tree, Breought back and fastened te the carriace. The
skidding and slack pulling lines are then led thrsugh their
respective blecks en the head spar and threugh their respective
sheaves at the carriage. The leading guym with its bleck, is
then rigged spanning the track and the machine is ready te skid
and lead legs.

In eperatien, the euthaul repe draws the carriage sut aleng
the main cakle when it reaches the nplace where the legs are te
Pe picked up, the eut-haul drum is threwn eut of gear and a feet
brake applied, holding the cearriaze statienary. The slack
pulling repe then ever-hauls the skidding repeaand centinues
pulling slack in the skidding linese th=t the tengmen can
easily carry the euter end ef the skidder line te either side
of the cable to the legs te he skidded.

The chekers te which the legs are= fastened, are then heeked
inte the skidding line with the carriage held statienary. The
skidding line is drawn in until the legs are breught in under
the cz2ble and ene end ef the leg elevated sufficiently te clear
ebstructiens, er if desired the legs may be entirely suspended.
The skidding repe is then drawn in and the euthaml reépe paid
out, the carriage with its lead eof legs then runnung inte the
head tree, where they are drepped re:dy te we leadsd onte the
cars. The carriage is then drawn eut again »y the euthaul repe,




eother legs attached and the eperatien repested.
Methed eof Changing Cable,

It is net necessary te meve the skidiing engine and rig
up aigewphead spar fer each run. This is dene enly after the
entire setting has been cleared. The tail tree is changed fer
each run, but very little rigging is required heres.

Twe metheds are in use fer changing main cable lines
frem ene run te anether. In ene methed, twe main cables are
empleved. While ene cable is eperating the rigging crew is
getting the ether in place fer the next run. When 3ll the timber
adjacent te the cable which is in eperatien has heen skiddeqd,
that cable is drepped and discennected frem the main cable heel
Bleck and the ether msin cable, already placed by the riggers,
is run threugh the carriage, cennected and tightened up.

The next tail tree is new selected, a light changing line,
selacted especially fer the purpese, is drawn eut frem the head
spar ever the line of the next “ mpAay up te and arsund the nemiy
selected Tail tree and frem there to the tail tree which has
just Been discarded. This changimg line is then made fast te the
euter end eof the main esble left lving en the greund en the last

run legged and by means of a changing line drum en the engine
the main cable is pulled entirely areund the newly selected tail
tree, bringing it inte pesitien betwesn the hesd and the new
tail tree seleccted fer the next run, ready te be cennected

when required. Thus the main cables are shifted frem sne run

te anether by the riggers witheut interrupting the skxidding on=
eperation, :

The head spar is guyed with six tep guys and four buckle
guys and ene leading guy acress the track on which is spetted a
leading jack. The leading line passes threugh this jack and is
made fast te a pair ef tengs. In the case of a duplex leader
twe leading guys are used with twe leading ®lecks, twe
leading lines and twe leading tengs.

Lidgerweed Pertable Steel Spar Skidder.

Legging in pine stands averaging 20,000 feet B.M. per acre
necessarily calls fer machinery that may be meved readily frem
ene landing te anether in a shert spage of time. The Lidger-
weed Manufacturing Cempany and the Clyde Iren Werks have met
thes= ebstacles successfully. While the Clyde type of machinery
Tscgemewhat idtfferent=from the‘Lidgerwveed both emhodpispeed,
strength and quick maving facilities. The Clyde tree rigged
skidder is ~ssentially the same as the Lidgerweed iree rigged
skidder, except that the Lidgerweed has & patented interlecking




drum, which means that the suthaul and skidding drum are inter-
lecking. The Clyde line ef machinery will ¥e treated later,
The Lidgerweed Pertasle Steel Spar Skidder straddles the
track, and the empty cars are drawn threugh undearneath fer
leading by the swinging beem lesder. The capacity ef the swing-
ing Boem leader is mere than equal te the Wighest capacity ef
the skidder, which prevents delays in skidding csaused by legs
Peing piled up areund the machine., This is ef special impertance
in flat er relling ceuntry where a great number of legs must
be handled a day, and the legs must e leaded &s rapidly as
they are Breught in. The main skidding engine en this machine
has feur drums,Viz,;- skidding, euthaul, siack pulling drum snd
2 drum fer raising and lewering the spar. This skidder alse
has a&vwfeur drum utility engine, having twe drums fer tightening
the main cable and heel ®»lecks, ene drum for changing lines
and the feurth drum fer spetting cars. The guys are tightened
by four steam eperated drums meunted in the tewer. This
equipment greatly facilitates the werk ef changing frem ene
setting te anetherand insures this being dene in the minimun
of time, A three drum leading and swinging engine eperates
the swinging beem leader. There are in all feur sets ef doukle
ceylinder engines in the equipment.

Nerth Bend Overhead Legging System.

The Nerth Bend system of skyline legging isﬁvery extensive
use threugheut the Nerthwest. This is prebably due te the fact
that it dees net require the use ef any special type yarder fer
successful eperatien.

The cerriage travels en the fixed standing line. It has
ne euthaul line attached te it. The in-haul er skidding line
is fastened te the has~ of the carriage, passes through a fall
bleck, hence threough a head bleck en the spar tree te the engine.
By means ef the haml-®ack line the fall kBleck and the bight af
the skidding line sare cerried inte the woeds. The carriage,
fleating en the standing line, coemes te rest at a pesitien
epposite and abeve the leg, being heeked teo the fall ®leck.
Upen pulling in the skidding line the lead has 8 censtant
tendency te raise up at the ferward end and thus aveiad
obstructiens. It is very efficient means eof yarding er swing-
ing where coenditiens are faverable.

The MacFarlane Skyline Legging System.
The MacFarlsne skyline system ef legging is a system of

hauling legs threugh the air instead ef en the greund. It
differs frem ether ever-head cable systems in that ne slack line



is drawn frem the carriage. The standing line, upen which the
carriage travels, is raised and lewered in ite= eperatien. This
system can be used on any kind ef greund, sut it is especially
adapted te steep hillsides.

The rigging censists of a main cable suspended between a
head tree and a tail tree. Upen this line the carriage travels,
The standing line passes ever 8 specisl shee en the tail tree
and dhraugh 2 Bleck en the head trees te the engine. Twe lines
are required te eperate the carriasge ene, the skidding line te
haul it in and the ether, the haul-back te take it out.

In eperstien the hsul-back line hauls the carriage out
aleng the standing line te the peint where the leg is te he
heeked en. The standing line is then slacked sufficiently te
lewer the carriage te the greund. The cheker is heeked to the
carriage and the standing line tightened again until the lead
is raided free of ebstructions. Pewerful brakes en the msain
drum ef the engine held the line taut, while the carrisge with
its lead is pulled in. The lead is lewered and unheeked, the
carriage is returned and the eperatien is repeated.

Clyde Greund Skidders.

The term "Oreund Skidders" refers te machines far skidding
legs on the ground. The machine may be meunted en trucks fer
railread track, en skids, en crawler tractien, er previded with
other means fer meving ever the greund. It is virtually 2 high
lead.

The mest ecenomical methed 68 railread legging under many
cenditiens, is te skid the legs with an independent skidder

and lead with a separate unit. This system is ~specially aoplic-

able te level or relling ceuntry where the eperatien requires
a sufficient quantity eof legs daily te keep 8 leading unit
Pusy. The result with a leader may ¥we centrolled with l1little,if
any variation frem day te day. The daily capzacity ef a skidlder
is therefore subject te greund cenditiens, size of timher, stand
per acre and varying skidding distances. The daily capacity ef
the leader is limited enly by the capacity ef the crew if
supplied with legs and cars.

It is practically impessible te synchrenize the skidding
and leading eperations in the average woeds with Baéh eperatiens
cembined in ene machine. When the cenditiens are unfaverable
fer skidding, the leading unit cannet werk wts full capacity
fer want ef legs. When the cenditiens are exceptienally faver-
able for skidding, the leading crew may net keep up. This



necessitates helding up the skidding crew until the legs are
leaded. The legical plan then is te have separate skidding and
leading units and keep the skidding some ten days in advsnce eof
the leading. The average esutput of the skidder will be sufficienti
to meet the lesding capacity and beth eperatiens will »e werk-

ing with ne interference by the ether at any time.

Clyde Self-prepelling Steam Skidder.

This style of skidder consists ef s steel platferm
mounted en railread tru-ks ef four er six wheels =ach, fer
standard er narrew gauge track. The engines =nd keilers eof
preper size and arrangement te suit the partucular style of
machine required are placed on this platfeorm. The engines are
cennected with the trucks by steel sprecket chain and sprecket
wheels fer prepelling aleng the track, under itis ewn pewer.

A stecl frame woem ef the A-frame type is meunted en eone
end ef the car frame in the case of the single end style, and
on each end in the cas® ef the doukle end style, The top ends
of the Boem legs sre cennected flexibly with the steel heem head
Py means of a buffer spring arrangement te abserbd all shocks.
Swivel eye cennectiens preuded at the base prevent twisting stresses
ard cemplete the flexibiTity.ef the entire beem strueture.

The whele equipment ef machinery is cevered with a skeleten
stea]l 02® having a sheeil metal reef. The entire outfib, being
all steel and iren is fire-nreef.

The machines may be classed@ as foeldews:— The single end
style has ene deuble cvlinder engine with peiler placed at the
rear. The deukle end style has twe deuble cylinder engines
placed back te back with keilers in the center of the car frame
between the twe engines.

Four-line deuzle end, eperating ene skidding line frem
each end, equipped with twe deuble cylinder engines

Twe-ldne single end, eperating twe skidding lines frem ene
end, equipped with ene deuble cylinder engine,

Each eof these styles are built fer herse or csble hubhaul
Using animal fer euthaul the skidding is limited by the speed
ef the herses which is about three hundred feet per minute.
With cable eut-haul the usuval speed is about fiive hundred te
seven hundred fifty feet per minute, ®bringing in the legs and
abeut I,000 te I500 feet per minute taking the line wack,
depending upen the size and style ef engine.

The mechanical er cable suthaul machines are equipped with
extra drums fer cerrying 2 setting line fer each outhaul cable.
This setting er "straw-line" is usually three-eighths inch wire
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repe, which weighs enly twenty-twe neunds per hundred feet, and
is used fer pulling the euthaul cable around the setting, threugh
the euthaul bplecks The small setting cable is easily carried eut
ahead while placing the authaul klecks fer the next setting

thus quickly running eut a2ll the euthaul lines at one tine.

Each engine is equipped with ene decking drum fer each skid=
ding line which is used fer decking er lining up the legs at
the track. This helps eut the leading witheut decreasing the
efficiency of the skidding eperation er requiring any additienal

help, kBecause the decking is easily dene while the skidding line
is et feor the next leg. In fact, the decking feature really
expediates the skidding ®y clearing the legs at the track aut

of the way ef the feollewing legs.

Each engine alse drives twe drums fer carrying side guying
cebles and are used fer taking up the slack in the guy lines when
setting the machines The guy line runs frem the drum te a bleck
attached te the side of the beom head and thence te a stump er
tree at a cenvenient distance. ¥hen the guy is tightened, the
guying drum is held with heavy steel rachets and the drumming
mechanism threwn eut eof gear se that the shafts and guying
pertien ef the machinery are not in metien when the machine
is werking at skidding legs.

The frame of the Clyde skidder is censtructed eof heavy steel
I-keams and steecl angle bracaes, het riveted and truss=d threugh-

eut te withstand sudien and severe shecks te which a machine ef
this nature is subjected. Twe trusses or heg backs ef heavy s%
steel channels are fastened te the frame near the center ef
each truck te stiffen the frame for carrying the weight ef the
engines and boilers. These trusses ar= built inte the cae frame
thus stiffening the cab as well as strengthening the frame eof
the machine, Supprerting guys frem the peak ef each beom are ¥
fastened teo the tep of the trusses,

The trucks are either four er six wheeled accerding te
the size of the machine, the weight eff therails and the cenditien
eof the track, on which the machine is te eperate. The ¢ruck wk
wheels are 28 inches in diameter and have a five inch tread. shee
®rakes are applied te the wheels and are operated by both 5
steam and hand wheel,




Engines:.- The best of werkmanship and material gees inte
the manufacture ef the Clyde engines as with the Lidgerweed
Willamette and Washingten.

Each Clyde engine,te handle twe skidding lines en a cable
euthaul skidder,eperates twe drums fer skidding,twe fer eut-
haul,twe fer line setting,twe fer decking and twe fer guying.
Fach of these drums are independent eof the ethers and eperated
by adequate frictiens ef the"V" type,and centrelled by levers
within easy reach of the eperater.

On the larger machines,skidding drums may be equipped
if desired with band frictiens.The high speed euthaul drums
have asbestes compesitien frictien ®lecks.

The large twe line deuble end machines,especially adapted
te seme ef the western eperatiens,have skidding drums driven
at twe sppeds:lew,at five hundred feet per-minute for the
.larger legs and high,at ene theusand feet per-minute fer the
smeller legs.This feature increases the daly capacity very
materially,as the high speed is used for 2 majerity ef the
legs handled."here axira pewer is needed,the lewer speed
is available fer the emergency.

Prepelling:-The usual methed ef self prepelling is threugh
stekl spweckets chains and steel spreckets Ariven by the
skidding engines.On deuble =«nd skidders,the engines are placed
faecing each ether,or hack te back,with the beiler between, se
that ene engine is used fer prepelling in ene directien and
the ether feor geing in the eppesite directien.On si ngle end
skidders the prepelling in either directien is accemplished
by & reverséng mechanism incerperated with the lewer prepeller
shaft.Beth trucks in all cases are cennected fer prepelling.

Methed ef Operating.

Ne fixed rule or plan fer eperatien can be established
that will cever &all cenditiens,keczuse se much depends upen the
charaster of the ceuntry te be legged.

With the type of skidders just described,it is custemary
te lay track fer the main line and run sut laterals at s preper
distance apart te skid the legs at a minimum cest.In seme places
it is mere ecenemical te lay tracks less frequently and skiad
a greater distance,while under ether cenditiens tracks sheuld
be laid cleser tozo#ther and skid sherter distances te preduce
the best results.The standard equipment,hhewever,usually pre-
vides fer a maximum yarding distance of ene theusand feet.

The relatien of skidding distance te frequency ef tracks
te reduce the ultimate cest te the lewest ameunt is a matter
that works itself eut en the gresund accerding te the cenditien
of each legging eperatien.

These skidders are run eut te the setting peint under
their ewn pewer.On arrival at the place where the machine is
te werk,the brakes are set and the guy lines run eut &nd
cheked te 2 stump.The slack ef the guy lines is taken up with
the engine en the skidder and held with the ratchets and deg.
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The euthaul cables in case of mechanical euthz2ul machines,are
run eut with the setting lines threugh snstceh blecks placed
in preper pesitien te cever the skidding trail,and attached
te the skidding line with swivel cennections te prevent
twisting ef the cables.Winding in the euthaul cabkle carries
the skidding line out te the leogs at a speed of ene theusand
feet or mere per-minute.Twe or mere logs may be hesked en
with chekers and they are breught in a2t a speed of five
hundred feet per-minute or bhetter.

The legs 2re turned parallel with the tracks by a2 separate
decking and slewing line while the skidding 1line is geing
back fer the next turn,witheut causing any delay te the skidding
eperatien,which greatly expedites and reduces the cest of
leading.

When 2ll the legs have been skidded and decked at the
landing,the euthaul and skidding lines are discennected and
wound upen their respective drums.The guy lines are detached
and »un in en their drums.The prepelling clutech is then threwn
in and the machine meved te the next setting.

The setting lines are run eut anhead and euvthaul klecks
rlaced in the next setting while skidding the previeus setting,
se that everything is ready te attach the guy s,cennect the
skidding and euthaul lines and start pulling in the legs.

After the leogs en ene spur have been skidded te the track
the skidder meves eut te anether spur and the leader goes
in te lead eut the skidded legs.

On acceunt eof the skidder being meved se readily and
quickly it can e =et se that all the legs are skidded in
at practically right angles te the track and therefere skidded
the shertest pessible distance.This materially reduces the
skidding cestis.

There are numerieus ether machines and metheds ef legging
that are adaptable te te pine legging,and fer every logging
chance there is a particular machine and methed that is
especially appliakle.It is the leggers preklem te find and
utilize these machines te its best advantage.

Leading.

Several metheds ef leading have already eeen mentioned,as
the guy line,duplex and swinging beom metheds.Hewever as stated
before a sepsrate leading unit is particularly desirable in
this type of legging.

The Clyde Iren Werks,manufactures the McGiffert leg leader
which hes made several netable recerds and is held in high
esteem by a number of legz~rs.One ef its recent recerds is
429,600 feet of legs in seven heurs and thirty-five minutes
with ene MaGiffert leoader at the Algoeme Lumber Ce.,Klamath
Falls, Oregen.

The machine carries the leading mechanism en & platferm
supperted abeve the track by means ef curved standards er legs,
terninating in leng shees which rest upen the ends ef the ties
eutside ef the rails when the machine is in eperatien.
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| Te facilitate meves frem ene lesding place te a2nether
it is equipped with swinging wheel-frames and trucks driven
frem the engine by spreckets and chains. \

The censtructien ef this machine is in keeping with the
skidders and embedies the essential peints ef simplicity,
strength,stakility,and durability.

The frame is designed te suppert the leading mechanism
directly ever the track witheut in anyway interfering with
the passage of empty cars threugh it.

The standards er legs supperting the derrick platferm
are spaced sufficiently apart te permit free passage of empties,
and are curved in at the base te ebtain a selid feeting en
the ends ef the ties outside of the rails.

The standards are cempesed ef I-beams bound tegether
with steel plates which are riveted te the eutside and inside
flanges te supprert & lead up te fifty tens each.A heavy steel
feot casting terminates each standard.These flexably engages
the center of a long steel shee which is thus permitted teo
accemedete itself to the uneven heights ef the ties.These shees
have sufficient length te permit them te rest upen several ties
gt the same time,thus assuring centinueusly a substantial
feundatien.

The wheel frames are hinged upen steel shafts secured
te the under side of the deck beams.They are made of verticel
pedestals of structural steel having a transverse beam te
which is s~cured the drawhead and end castings.

Trucks are equipped with either twe er feur wheels.The
feur wheel tvpe is censtructed with center plate and belster
89 as te swivel in reunding a curve the ssme as in erdinary
trucks & 1leogging cars.They are hung frem the wheel frames
by 2 trunnien cennectien st the ends ef the upper belster.

That empties may have a free passage underneath the
machine,the wheel frames are swung frem a vertical pesitien
teo 2 herizental pesitien.This allaws the machine te settle
dewn en the ties eutside eof the rails.The wheel frames are
eneugh lenger in their relatien te the curved supperting
standards te ferce the latter and shess eff the ties and clear
the rails.When the trucks a~e lewered te the rails and the
frames are drawn te a vertical pesitien the wheel frane
assumes the entire lead.The machine is then resting firmly
en the trucks and is ready te preceesd under its ewn pewer
aleng the track te a new lecatien.

The mechanism fer raising and lewering the wheel frames
censists ef a cress shaft upen each and ef whisch a winding
drum is placed and keyed.The cress shaft is revelved sy means
of a worm gear and werm.A clutch cennects this gearing with the
ferward drum shft ef the engine.

‘Feur csebles,each winding in a separate groeeve,are secured
te each end of the winding drums en the cress shafts.Twe
of the cables en each drum psss ever sheves supperted en
brackets at the feur cerners of the frame and thence dewn
te the end castings en the transverse beams of the wheel frames.
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The ether feur cables run under the sheaves on the lew

beams of the frames and thence te their end castinzs.Tgis?$§:n
the winding shaft is revelved in ene directien,the upper cables
are weund en the drum elevatings the swinging frames.while the
loewer cables sre unweund frem the drums by the same @pergtien
When the mevement is reversed,the upper cables pay eut,and th;
lewer oc&bles are wound up,lewering the wheel frames te the :
track and drawing them te a vertical pesitien.

| Meoter Trucks in Legging.

Meoter trucks are censtantly keing impreved and adapted te
legging. At the present time, there are numersus small caneerns
ond seme of the larger cempanies, whe are adapting the meotér-
truck te their special needs.

The fellewing article taien from ene ef the recent issies
of the "Timberman", Brings eut in a cencrete manner ene ef the
many prefitable uses ef meter trucks.

" Meter Truck Operatien Near Atlanta, Geergia.

There were sixteen miles eof standard gauge rail-read, with
80-1%®. steel and the ties were partially retted. Ter lecemetive
use the =ntire yrack would have te e ever-hauled. This cempany
feund that ey using trucks with 2 wide faced tire and high
flange, satisfactery results could ¥e attained. The proelem WA3
te find a trusk ef sufficient pulling sapasity with the wide
flange that weuld e adaptawle te the rail-read track. They
found that they ceuld adjust a twe-ten truck te their use
because practically all re=r driven trucks abkeve two tens
have narrew eneugh treads fer rail-read use.

Legging Cenditiaens.

The grade frem the mill back inte the meunteins averaged
seven per cent, while on the leads feur per cent wigh ene
thirty-five per cent curve. These were the senditiens under which

the werk was dene. The cempany had twe camps, ene ten miles
frem the mill and the ether sixteen miles, with all ef the
surplies being hauled te these camps by truck. The ten mile
hauling job was ken care of sy ene of the twe-ten trucks
and ¥,500,000 feet of timber came out of this camp at the rate
eof 12,000 feet per day. The cest eof hauling the legs was aseut
ferty cents per theusand fer gaseline. On this jes a record
was made,against cempany rules, »y one driver in making the ten
miles with 2 lead ef legs in thirty-ene minutes. Three and a h
nalf miles e¢f new track was suilt, and with ene truck legged
te s mill eof five hundred legs daily capacity. A tetal of
2,250,000 kd. ft. were logg=d te this mill in a peried of

six months, frem Septemper teo Fesruary when the weather was

wad.

Four-wheel driven trucks were tried and were Tound unsat-
isfactery for this werk. While the four-wheel driven trucks
pecasuse of their feur-wheel Arive features ange heavier meters
gave gregter traatien and pulling advantage, trey failed teo
measure vp against the preper stapility, while the twoe-wheel
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driven trucks showed ne effects of the weavy werk. The four-
wheel driven trucks preved te se defective in the axle wmesrings,
which weuld crack, they alse gave considerable differential
treuble. On rails with steel wheels there is considerable
slippage, which causes the differential pinien gears te turn
ever at high speed. The feur-wheel driven differertial gears
would heat and freeze, the shafts er nins en which the gears
revelve would werk out and fall inte the driving gears, thus
smashing up the whele differential. The nanufacturers of the
feur-wheel driven trucks claim te have this defeot remedied
new. There was practizally n» maintainance en the twe ten
trucks snd very little {reuble with them,
Trailers,

In cennectien with 4rucks comes the prowlem of trailers
or cars. This ~ampsny purchased special roeller kearing mining
car wheels and axles, Theas wheals had a five and a half inch
face and wpen made up inte eight wheeled cars they preved
quite satisfastery and did geed service. Hewever, by using
a2 light legging car ef 2500 wd. ft. capacity, with twenty-feur
inch wheels, six inch face znd twe inch flange, they feund
that as goed results er setter ceuld be obtained, therefeore
this type of trailer was adented.

Seme Advantages of Gas ever Steam.

Their experiencsce leads them te helieve that gaseline, up
te certain limits, shows peints of superierity ever steam. A
truck has great pewsr in vprepertien te its weight. Bqmipped
with wide tires and high flanges, it permits ef rapid lecemetien
and geed hauling capacity ever track that ne lecomotive could
travel over. It reguires ne steaming up, as twe minutes of
eranking will equal twe hours ef firing for steaming purpeses.
The fuel questien is greatly simplified in that ene man with
2 gaseline pump will handle mere heat units ahdanpewer than
saversl ren with shevels., Furthermore the faml weight is
practically nething and the truck will of itself carry a useful
le2d wheress the lead carried by an engine censists eof heavy
coal snd water that is selely for its ewn censumptien. Track
maintesinance secemes of miner impertance eecause eight ties te
the rail even fer ferty-five pound ste~l will ee ample, snikes
held firmly and even the the track may get twe er three inghes
eut of gauge the equipment will stay en.

With up-te-the-minute steam equipment ef heavy type,
these same trucks csn ve used very prefitably, in pulling up
stee] and tied, laying new track, building bridge~s and carrying
¢amp supplies.

In the use of equivmant ef this type, it is neegless te c&y
that veu cennet cerry yeur leader with yeu. Leading must ®e dene
»y a self-prepelling machine or a leader set ¢ff te ene side of

the track.

18.




caterpillar Legging.

Caterpillars used either with high wheeled, trailing in
chutes a2nd direct yvarding are cempeting sucaoessfully with
every ether knewn methed of legging.

LLegging by steam engines is warred in Gevernment or Indian
lands where herses ar caternillars may be used nrefitabiy, for
silviculturel re=asens. This dees not werk a hardshiy on tre ap=
pire legger, hewever, feor the government officials are very
reasenakle and ce-eperate freely with the sperators se that the
stumnage prices ars vary largely centrelled sy the asccessapility
with such means ef transpertatian.

The accompanying netes en tracter legging given te me thru
the ceurtesy ef the C.L.Best Trascter Company presents the cesis
and advantages incident te tracter legzing. These costs cem-
pare faverzely with ether meiheds, censidering the limitatiens
as srought eut in the netes.
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DAVIES—JOHNSON LUMBER COMPANY, Calpines:

This company did considersble tractor logging last fall, using a Best
Sixty with Robinson wheels. The timber ren from 20 to 25M per acre and
was located on a side-hill with an average slope of 20%. The maximum slope
was 56%. The wheeling distance was Prom sbout 500 feet to one-half mile,
a level strip 500 to 700 feet wide along the track having already been logged
by horse-drawn wheels. There was considersble loose rock on the zrea and
occasional outcrop. All the area was wheeled except & small portion whiech
was very rocky and on which the logs were skidded on the ground by the tract—
or. The ground conditions were, in the opinion of the camp foremen, about
the 1limit for tractor logging.

The average daily output was reported to be from 35 M to 40 M feet.
The total cost on the car, including cutting, swamping, bunching, wheeling,
loading, depreciation and woods overhead, was from $4.50 to $5.00 per M.
(Foregoing figures given by manager.) In our opinion this is cheaper than
the same work could have been done by donkey enginese.

At the time of our visit (July 29 and 30) the Best 60 (with Robinson
wheels) was wheeling from & gently sloping side~hill where the timber was
locrted across a level flat to the railroad. The distance was about 3500
feet. The tractor could mske the round trip in about 22 minutes and was carry-
ing an average load of 2600 feet of 16 foot logs. The bunching was done by
s Best 30 and two teams. Part of the 1sbo¥ for bunching and swamping was
contracted. Lumberman Dooley secured some output figures which ghowed that
bunching and swamping was progressing at the rate of 45 M feet per day at a labor
and supply cost of $1.73 per M. The outting was contracted at $1.35 per M.
The wheeling cost for labor and supplies was 36 cents per M, based on &n
observed output of 60 M per day. Probsbly this output is too high for &an
sverage. At 45 M per day the cost would be $0, 47 per M. The loading cost
$0,21 per M. The total cost on the car, as reported by Dooley, was $ 5.65,
which included everything except tractor upkeep and depreciation and woods
overhead. We can safely say that the total cost on the car did not exceed

$5.00 per M,

Pooley reports the cost of running the tractors as follows, ( no upkeep
and depreciation included):

Best 60 — Wheeling Best 30 —Bunching

Driver, per day $ 9.25 Driver, per day $ 8.25
30 Gal. g=28 @ 19¢ 5.70 12 gal. gas @ 19¢ 2.28
0il and grease - <30 0il and grease 30
Totsl, per day $15.25 Total, per day $10.83
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Both the local mansger amd the woods foreman are very much in favor of
trector logging on ground that is st all suitable and believe it considerably
cheaper than donkey logging on the same ground. The mansger mentioned seversl
advantages of the tractors over donkeys, such as lessened fire risk, no water
system, no wood—cutting, no watchmen, and no expensive cables. He said the de-
preciation on the Best 60 and wheels smounted to 50 or 60 cents a thousand, fig-
uring on a three year life.

The logged over area looked very good in respect to logging damage.
The main roads were about 15 feet wide and averaged 150 feet apart. Some addi-
tionsl swemping was done on side roads, but the totel desmsge to reproductionm
should not exceed 20% on an area basis. By actual count the damage would be
much less, since thickets of reproduction were svoided where possible. The
emall trees left on the area were practically free from injury.

CLOVER VALLEY LUMBER COMPANY, Clover Valley:

The company bad just acquired two Holt 10 ton machines which they pro-
posed to use with heavy slip tongue steel wheels. Prior to the delivery of the
new trsctors the company operated two 45 Holts with somewhat lighter slip tongue
steel wheels for hauling and one T 29 Holt and two teams for bunching. The
logs were cut 16 feet long and the sverage load was 2000 feet. The ground sur—
face was generslly smooth and the slopes gentle. The averzge output from July
11th to August 4th waes 70 M feet per day, with considereble delay on account of
the lack of cars. The wheeling distence rarely exceeded 1000 feet. With the
new equipment and an extra buneching team and an ample supply of cars this out-
put could no doubt be increased to at least 100 M feet and probably to 1256 M
feet per day. The crew necessary for swamping, bunching, wheeling and loeding
would be sbout 25 men.

OTEY & McRAE, Clover Valley:

This film was logging by contract on some steep ground behind a former
tractor operation conducted by the Clover Valley Lumber Company. The con-—
trect covered the entire logging operztion. A1l the equipment was furnished
by the contractors except the loading engine and a water car.

Practically all the ground was steep, the maximum slope being about
45%. A Best 60 and Robinson wheels were used on slopes up to 30%. On the
steeper ground the logs were skidded on the ground by a Best 60 and bunched
where the wheels could reach them. Two tesms sssisted in the bunching. The
surface was free from rock but very soft and loose. The meximum distance from
the landing was sbout one-helf mile.

The wheels were designed for 16 foot logs but on steep roads the logs
were cut 32 Peet long and the rear ends were allowed to drag in wheeling.
Where there were level stretches in the roads the logs were cut 16 feet long.
The sversge load of 16 foot logs was 2000 feet, which was considered too emall
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by the contractors, who ssid they should aversge at least 2600. The loads of
long logs averaged sbout 3500 feet. One log sceling nearly 5000 feet was
brought in.

The output for July was sbout 1400 M feet, or 55M feet per dey, with
some delay on account of the lack of cars. There were sbout 18 men in the
swamping, bunching, wheeling and loading crews. The totel number of men in
camp, including the cutting crews and operstors, was sbout 35, which gave an
aversge daily output of about 1600 feet per men. The labor and supervision
cost probably ran about $4.00 per M. To this should be added depreciation, up-
keep .supplies, cost of installing camp, ete. We estimate that the totel
cost (not including interest on investment) wzs between $6.00 and $7.00, which
in our opinion is chesper then donkey logging under the seme conditions.

Mr. McRae sasid that two Best 60's with Robinson wheels esnd three Best
30's for bunching should aversge 100 to 125 M feet per day in fairly steep
country, reaching out to one-helf mile. In less steep country one Best 30
could be dispensed with. This would put the logs on the car at a labor cost
of from $2.50 to $3.50 per M, including cutting. This would be cheaper then
donkeys could do the work reaching out the same distance.

LASSEN LUMBER & BOX COMPANY§ Wingfield Operation:

One Best 60 was skidding to motor trucks. The average maximum distance
wes 800 or 900 feet. With three men in the crew the output ran from 40 to 45 M
per day. The cost of labor and supplies was about 70 cents per M. The loading
and trucking were handled by contract. The contractors used & Best 60 and a
gin pole for loading.

The slopes wWere varisble, running up to 45%. The soil was loose de-
composed granite with considerzble loose rock and occasional outcrop.

The output for July was Elightly over 1000 M and the average lsbor
cost of cutting, skidding, and supervision was $2.91 per M. The output was
lowered somewhat on account of the trucks being unsble to keep up with the

skidding.
Both the cemp foremen and the manager were enthusiastic sbout tractor

logging. They believed, however, that the Wingfield ares was about the limit
for trector skidding and that some of it was too steep for wheeling.

LASSEN LUMBER & BOX_ COMPANY, Bunnell:

A Best 60 was skidding to motor trucks. The work was contracted at
$1.50 per M, the contractor furnishing the equipment. The slopes averaged
25 or 30%, with a meximum of 45%. Some skidding was done uphill on 2 15%
slope.
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The soil was fairly rocky over most of thé ares and extremely so in a few

places.

The crew consisted of the tractor driver, one swamper and hooker,
end one tesmster. The tesmster drove a two horse team and bunched the smell
loge prior to skidding. From output data kept b¥ Scaler Sweetland he estimated
that the tractor should average 35 M feet per day going out to a meximum dis-
tence of 1,000 feet. By using trucks equipped with trailers the logs could
be skidded in 32 foot lengths and the output could be materially increased.

This srea would be considered harder then average donkey ground. The

cost of tractor logging was undoubtedly less than it could have been logged by
donkeyse.

RED RIVER LUMBER COMPANY, Chester Operation:

The tractors were not operating at the time of our visit. We talked
to one of the officisls of the company and learned that the costs had been
very satisfactory. We believed that the tractors would displace not only
donkeys, but also horse drewn wheels.

The ares logged was level or gently sloping and carried a heavy stand
of timber.

CONCLUSIOKS:

The operators interviewed were unanimously in favor of tractor logging
for suitable country. The mein advantages mentioned were:

(1) Low operating cost per M feet.

(2) Mobility of equipment. This is & particular asset in logging
light or scattered stands. :

(3) Lessened fire risk.
(4) Less damage to reproduction and young trees left on the ground.
(5) Saving in railroad construction often possible.

Conclusions drawn from the opinion of operators and upheld by our
observations are:

(1) Bunching costs are high in comperison with similar costs for
horee drewn wheels on zccount of the larger loads required for tractor
propelled wheels end t1so on account of the steeper country in which
such equipment is often used. The use of tractors for this work will reduce
the cost materislly. A machine is now being perfected that will carry a
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drum attachment capsble of handling 500 feet of cable. This should prove

of great velue in bunching and also in yarding logs from parts of the ares
that are too rough or steep for the tractors. Several operators are con-
sidering the feasibility of a bunching machine operating on the principle of a
swing boom loader.

(2) When bunched, the logs can be wheeled at a very low cost.

(3) Skidding on the ground is often the most practicable method of
using the tractors, particularly on the steeper slopes. For ground of
varying slope where the logs must be transported a considerable distance
(over 1,000 feet} to the railroad car or truck, a combination of skidding
and wheeling should prove the most advantageous method.

(4) Wheeling can be practiced on slopes up to 6% against the
loads and 30% with the loads. The tractors can be handled so as to skid on
slopes up to 45%. A uniformly rocky surface will cut down the range of the
mechines below these figures, =nd will also shorten the 1life of the equipment.
Where only part of the surface is rocky and the machines have an opportunity
to travel most of the time on good soil, the above maximum figures should
hold.

(5) The maximum wheeling and skidding distances depend on the density
of the stand and the lay of the country. Probably 1,000 feet for skidding
and from 2,000 feet to one-half mile for wheeling are fair averages. Economi-
cal wheeling, however, has been done over distances up to one mile.

(6} Depreciation is a large item, but should be more than offset by
savings in operating costs. Most operators figure on a life of three years
for tractors and wheels.

We believe that hearly all the east slope timber can be logged econ-
omically by means of tractors. There will be some exceptions where it is
impracticable to place the railroad beneath the timber, or where the slopes
are too rough or steep, but such areas are relatively small. The necessary
mileage of rsilroad construction will be lessened rather than increased by the
use of such equipment. Rr west slope timber the use of tractors will be
controlled (1) by the roughness and steepness of the slopes and (2} by the
limitations on railroad layout. It is believed that few large operators can
dispense entirely with donkey logging, but that a considerable part of their
logging can be just as well, if not better, handled by tractors. A combine-
tion of the two types of equipment should prove very advantageous in this

region.
Respectfully submitted:

J. H. Price
Logging Enginser

J. Re Berry
Chief Lumberman




Logging Costs. '

Fruit Growers Supply Co.
Susanville, California.

March I924.

Cast per-M Sceale,
Donkey #4. 3.78 154,050
" vy, 2¢88 " 287,120
Jammer "I, 2.10 42,240

n Ll R ——— —— oo

Ohio Crane

50 ft.,Boom.1.42 180,070
Total Scale-———-—-—-663,480
Average Cost per-M 3.71

Falling 2.92
Bucking 2.16
Limbing .80
Donkeys 2.36
Wheeling 7
Transport.I.86

cost for all camps March. $20.45.

April 1924DonkeysS Cost per-M. Scale. Days Worked.
#.2. 2.53 1,050,200 25
) #.5. 2.65 600, 750 16
#.6. 2.62 952,200 27
#.7. 2.45 1,062,460 27
Jemmers #.I. { Wheeling,yarding,and loading)
Wheeling Cost. 1.02 WVheeling —
yarding & Ld. 1.06 Yd. and Load.-18
J&mﬁ‘ﬂr ':-#' 2 . i
i LR eRR . 1
" 1.76 » 19
Jermer #.I. Wheel Scale——— 1,053,960
1084 & Yd."—~ 776,560
8]!11!1 s -2. " o a——_— 952’ 450
g s # " —— 685, 580

Average Cost per—M. $3.09
setnl BaRlo-—omrew 7,527,400
cost ner all Camps $8.0L

Falling--————""" 0.82
Buckinge——==—=""" 0.92
Limbing———-—————o.ss
Donkey Log%ing—~1.2g

Wheﬁl ""‘"I ™ .u
Transportation——o.bv

—7 25 -




seamcasaniiiiaal .. 0
‘ 3

Legs en ground at each landing December I,1924
Camp "C* . ’
Seur f‘I°° Donkey #.4. Landing #.1. '
sk 10 v #F.4, ".I. 325,230
: . 18 v 4.6, ®. 2, 546,620
. : ISQ " #.6, 3. 438,310 |
A 13°Jammer#.2.Decking. ".2. 210,100 |
I3 L0gs left by Packeleg. 532,400 \
78,000 |
camp "F"
Spur #.18. Landing #.9. . 150,000
Camp *D" {
Spur #.I6B Donkey #.5. Landing #.6. 4285900
" " " " " 5' " .'.v. 548’780
" . .» n ", 7. 1t " .8, 594,480 ‘
" NN " v 5. " "z, 112,120 |
" "o " " 5. 0 g 780,629—-—--/
" ] "
4,732,460 )
on ground. /
Camp "B".
92,800 B.M. _Z//

This ineludes contract logs eon
top of Antelope Butte.

Part of the equipment of this outfit consistsef
the folleowing; ‘

MeGiffert I/4 swing boom jammers.
Manufecturers --Clyde Iren Works.
Room Nenkey (yarding distance averages 1000 ft.)

Donkey #.4. 1IXI8 St.gear willamette
” " "

.5. " 0 n
" f’.ﬁ. " (] "
" #.7. 1IX14 " washington.

" #.3. 12xI14 Two speed Willamette.
The I2xI4 yarding distance averages 1700 ft.

Transpertation cests include;
Maintenance
Labor

Tuel
Material and Locoemotive repair

Ineludes some car whacking.
Finis Etc.
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Falling
Monthly cost per-M
March 2.92
April 0.83
Vay - 0.49
June 0.53
suly . 0.8%
August . 0.43
Sept. 0.58

Octobher 0.60

Bucking Limbing ‘
Monthly cost per-M Monthly-cost per-M -

2.186 , 0.80 -

0.92 0.38

0.58 0.23

0.61 - 0.25

0.48 - 0.16

0.48 "o 0.2%

0.69 © 0.28

.5 o i ! - 0.29

Falling,Bucking and Limbing Costs for all Camps I924.
Total costs Felling $37,605.71

w "
" "

Total Scale year

Scal= BY Months-

March
April

May

June

July
Avgust
September
October
November.

MoGiffert(Jammer #.1.)

Bucking = 43,059.50
Limbing 17,165.756

97,850,07---Total .

663,480
7,527,400
13,978,140
9,192,490
8,463,930

9,753,290
10,693,860
6,923,990

216,340

Total-— 67,422,920

'v g

geasens costs per-thousand b.m.

April
May
June
July
August
Sept.
October.

Seasoens Cost

April
May
June
July
August
Sept
October
~ November

305 WA By ¢ |
0.86 ————————————— ——— 0.86
0.96- - 0.93
0.97——m—m—mmmm e mee== (.95
0.97-——mm——mmm—mm—== 0.9§
0095- ——————————————— 0:99
-0.99 1.04
"6.73 Season 6.87
0.97-———AVerages————-— 0.96
Donkeys

E86 398 3.7 8.8
4.59 2.69 3.00 2.58
481 .2.66 5,84 3.75
i85 ‘9280 335 .70
4358 2.87 2.95 3.8
: 2990 3.08 @ 2.96

' 5.8t 5.00

with Costs Ber-)

1924,felled,bucked and limbed. 67,422,920/M

3.71
3.09
2.30
2.74
2.45
2.36
2.60
3.08
3.94

MoGiffert(Jammer#.2. )

per-thousand voard feet. .
e x5 P4, #.5. #.6.

#.7.
2.88
2.54
2:98
3.24
ey
" 5.34
3.26
5.87




October 1924,

Donkeys cost per-M Days worked Scale.

#.3. 4,70 13 366,780

#.4. 3.91 8 289,420

#.5. 4,88 20 423,390

e 3.70 23 635, 220

#.7. 4,96 8 209, 330

Jammer #.I. 1.20 27 3,714,340
Bunching 0.38
Swamping 0.76

Jammer #.2. 2.38 14 954,630
Bunehing 0.82
Swamping 0.76

Ydg.& Ldg. 2.08 9 188,650

Ohio Crane v T 6 142,230

Z.08 6,923,990
FTalling 0.60
Bucking O. 11
Limeing 0.29

Transportatioen

cost for all camps $7.84
Above figures include repairs and renewels account
of fire.Advance logging expenses,Donkey fuil.Fxira
P donkey runners.Ramsey contract.

November 1954,

Donkeys Cost per-M Days worked Scale
#.3. 3.69 8 131,130
g5 9.81 I 17,400

Jammer %.I. Shut down. .

Jammer #.2. .

Yarding and loading
2.69 28,790

Ohio Crane.,

e T 3 39, 020

3.94 216,340
Falling _ 0.37
Bucking 0.37
Limbing 0.1Y

cost for all camps $0.75

OAMP CLO3ED NOVEMBER 25,1924.
Above figures include Extra donkey runners and advance
logging cosis as fuil for season of 1925.
Note:
Gost for all camps includes;
D ~ Cookhouse

Misa'l Camp Expgenses
General Woods "
Adw@Rce logging cosis. :
Railroad spur construction.
Mainline R.R.construction.
Picking up spurs.
Transportation




*

July 1924 (continued)

Ohie Crane Cost per-M Days Worked Scale,
é.ig 13 343,210
Average cost for montﬂ and Scale for month e
Falling 0,37 : 2 g
Bucking : 0.48
Limbing. 0.1I6
Transportation.

cest for all Camps July I924. $§7.16

August 1924,

Donkey cost per-M Days Worked Secale,

;.g. 2.31 13 606,190

f. . 3.58 I0 304,520

oo 3,68 3 71,620

Jammer #.I. 0.93 24 4053,820
Punching 0.48
Swemping 0.93

Jammer #.2. 1,01 23 4,137,390
Bunching 0.50
Swamping 0,97

Ohio Crane ' 0497 21 579,780
2.36 9,753,290
Average "ost for August and total gcale for the month.

Falling 0.43
Bucking 0.48
Limbing ; 0.2%
Transportation. 0.46

cost for all Camps $6.27

September. 1924.

Donkeys cost per-M Days worked Scale.,
#.3. 3,50 13 424,190
#.6. z.25 26 785,590
#.7. 5.78 % 617,020
Jammer #.1. 0.89 26 4,887,430
Bunching 0.56
Swamping I.04
Jammer #.2. 1.18 25 $,763,500
Bunching g.gs
W in - 4 TR e
b 2.60 10,693,860
Average Cost for Sept. and total scale for month.
Falling 0.58
Bucking - 0.69
Limking. 8'%%
T¢ansportation .

Cost for all camps $6.29 =
Above figures jnelude repairs and renewls afc of fire.

Extra donkey runners and Ramsey sontract.

3
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May.I924,
Donkeys Cost per-M, Days Worked Scale,
#.4. 2.62 23 ' 964,830 - P
#.5. 3.27 15 560,240 = —
f.ao 2.46 26 1,110,720 a5 R—
#.7. 3.58 10 416,490 v i
#.3, 4,06 15 650,770 s
Jammer ‘ '
#.1. 0.82 27 5,085,860 i
9.2, 0.82 28 5,189,230 -
Average Cost for the menth---£2,30
Total Scale ' . % .-13,978,I40 % . o
cost for all Camps - $5.44 Beann i { o —
Falling-—=—=====0,49
Bucking----====0,58 " iz
Limbing-===-===0,23 o o g
Donkey Loggin " " —
Wheesl v C - e .
Transportation-0.57 - e
June 1924, ' . » s
Donkeys cost per-M Days_Worked. Sgale 5 M
#.4, 9.35 2 45,780 | P
#.6. 5.30 3 138,40 i e
camp shut down June 4th account of wreck with e
engine #.4, - i
Jammer #.I. 1.09 25 4,413,730 - s
Bunching «57 ; = i
Swamping‘ + 85 » o 7
Jammer #.2. 1.03 25 4,459,240 =
Bunehing .47 : : B
Swampin -—,95 e S
& TS.94 9,102,490 |

Average Costs for the month and total scale{

July 1924,
Donkeys
F.4.
"

cost per-i
4.47
2.73
e

Jammer H
#.1s

Whealing and loading =

Bunehing
Swamping

Jammer #.2,
Wheel & Ld.
Runehing
swamning

g 8 9

Days worked.
4
15

21

0,94

0.97
0,47
0,85

21

Scdle.
101,480
583,070

- s

-

e

3?516,680%

]

-

3,849,490




CABLE ADDRESS
“BESTRACTOR"
SAN LEANDRO,U.S.A.

SAN LEANDRO, CALIFORNIA

January 26, 1925

Mr. Trevor Lewis,
2855 Jackson St.,
Corvallis, Ore.

Dear Mr. Lewisse

This will acknowledge receipt of your
letter of Jan. 18th, and we are pleased to send you, under
gseparate cover, our cat:slog and other literature illustrative
of the uses of Best Trzctors in the woods.

We are plessed to enclose herewith a report recently re-
ceived from the U.S. Forest Service, compiled by = Logging
Engineer, Mr. J.H. Price, which we believe contzins some
valusble date for use in your paper.

We will be pleszsed to have you look through the printed
matter and merk any illuetrations therein thst you would
like to use in your paper znd send these to us, so thst
we may make cuts of whatever size you need to illustrate
your worke.

Should there be any further informstion you might desire

we shall be glad to supply same to wou upon receipt of
your request.

Yours very truly,

Ce L. BEST TRACTOR CO.

Re E. Anderson Sasles Representative

‘AMB
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As te which is the mest nractical, hers=s er caterpillars
afferds s tepic ef endless debate ameng pine leggers.As sn example
twe of the 1:rge pine eneraters,werking adjacent timeker tractis,
one the Shevliin-Hixen Ce and the ether Breeks, Scafilin Ce.
disagrees 2as te which is the eetter. Breeks, Scanlin are still
using herses, Lidgerweeds and Clyde eor lMgeGiffert Leadsrs and
are very much predjudiced against caterpillars, while the Shevlin
Hixen Ce. has cenpletely changed ever from herses teo Best 60
Tracters, lLidgerweeds and MoGiff€rt leadsers and &re very well
vleased with tte echangs, Bsoth as te cests snd te performance.

It is alse interesting te nete that the latter Cemp-ny has prast-
ie211y discarded the Clyde Skidders and are using Lidgerwoed S
Steel Svnar Skidders, Best Caterpillars with Best and Rewinsen

Wheelers The leading fer the caterpillars is 211 dene by the
MeGiffert Lead=r. The enly eejectien te the Clyde Skidders seemed
te ve that whereever trey were used there was = tendency te

kink the rails er damage the read-®ed. In the latter case it

is well to rememeer that the greund is ef a velcanic ash er

sand  and this same materiazl is used fer ®allast, therefere

has net the natural feundatien fer heavy machinery. It is net

deemed practical te eallast er add ties fer such clese intervals
as the Clyde Skidders require.

The Shevliin-Hixen Ce, alse uses a crane fer yarding and
leading legs shert distances and meving camp. The cesk-houses
and sunk cars are meunted en trucks, while the family heuses,
ecemmissary and engineers office ars constructed te withstand
the stress incident te wedng leaded and unleaded »y this crane
ente flat cars, The corane hss extra equipment whigh may be
used in making a pile driver eut of it er by guying the beem
yarding fer a censiderasle distance may be accemplished. 1In
ether words, the crane is the general utility machine and is
practically indespensible in a large legging cencern ef thes

kird.

20.




Bieliegraphy.

C.L.Best Tracter Ce. San Leandre , Cal.
The Helt Manafacturing Ce. Seattle, Wash.
Lidgerwoed Manufacturing Ce. Seattle, Wash.
Clyde Iren Werks Sales Ceo. Pertland, Oregen.

Willamette Iron and Steel Works. Pertland, Oregen.
James A. Harwerth Jr., Supt. ef Ferestry, Klamath Agency.
. Marien Wilkes., Chief Tepegraprher, U.S. Indian Servige
Pacifie Legging Cengress Prsceedings. Vels., 1920 te 1925
Timeerman May, 1, 1924

" Jan. 1, 1924
U.S. Bulletin en Pine Leggenrg.






