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TIMBER TRANSPORTATION COSTS IN THE CALIFCRNIA FPINE REGION

INTRODUCTION

This paper is presented in the interests of the log-
gins operstors in the Californis rine region with the sole
purpese of bringing to lisht some of the costs of logging
in this region. It is not meent in any wsy to critieize
the methods some of the operators use, bectuse it is resale
ized that no set of lews or methods cen be set down for &
loggzing operation. Hech operstion deviates from snother
in varlous snd sundry weys, snd experlence 1s the only
Tora of insursnce for o successful operetion,

It is & knowvn fect thet few of the sueller operaé-

: tors keep any dete on equipment operation costs, This
paper will try to brings to the smell operstor, by cost
snelysis of the larzer compenies and individusl yieees
of equipment, & few of the fundementsls in how to deter-
mine mechine rates, The formulee used in this paper for
the most pert ere relatively simple end it is belleved
most smell operators con substitute vélu@s thet pertein
to thelr own operstion and oblein sccurete results,

It must be remamberéﬁ; however, thet in the celou-
lation of wachine rates used in this treatise, certsin
definlte conditions hed to be assumed. The conditions
prevelling on the 1942 to 1946 Clover Valley Lumber Coue

pany's operetion, were used to calculete 2ll machine
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vates, Operstorse having looal conditions similar to these
will have costs paralleling those worked out in this papen
Operctions, where some of the chnditions differ, will have
costs somewhat diiferent. Eh&y will have to subgtitute in
the formulae values paralleling their operstion,

It nust also be remembered that the initial costs of
all equipment deseribed in this paper,vare current as of
April, 1947+ If prices change, and we know they will,
this will affect the machine rates already established.

The materisl used in the writing of this paper wes
obtained from various sources. A pard came from personal
sxperience gained from employment as sssisiz nt logging
enginser for the Clover Valley Iumber Company, during the
sumner of 1946, Valuable experience was galned through
this Job in the operation, repair, and maintenance of
logging tractors, arches, winches, truecks, bulldozers,
graders, and serzpers. The greatest part of the material
however, was obbteined through letters and personal intere
views with various logging engineers, woods superinten~
dents, equipment dealers, and through various technieal
publications,



CLOVER VALIEY LUM

BER COMPANY (30)

Iumber production in the Baliféxnia Pine region for
all extensive purposes is dependent on the large soale
operation. iost of these have been oper:zting for a cone
siderable number of years and are well established in
their respective communities, 4 typicel exemple is the
Grayeagle operalion neer Qiney, California. The mill
and headquarters of operation are located in & town known
a8 Grayesgle, This town ie owned and managed by the come
pany, and the same stores and homes are in use today as
when the town wes built many yeaers ago. These large
operations, as a rule, own a part of the surrounding
stumpage and purchese the rest from the government. It
iz oustomary in this region to have sn agreement between
the Forest Service and the operator, whereby the opera=
tor agrees to cut his land scoording to Forest Service
standards, providing he gets socecessible government
stumpage in return, Both public snd private lande are
unified in this menner, which allows the large operator
to cut on & sustained yield hasi#; }ﬁhifieatian between



the rengers and the operators has advenced to & point
where & privete operator cen be assured of & certain
smount of stwumpage per yaar; providing he keeps his
agreements.,

lost of the larger operations operate camps. They
are, as & rule; of the seme type as were in use fifty or
more years ago, ‘the mejority of cemps &re on & lower
level then thé logeing camps of the Douglas Fir reglon
in regerds to personal comfort of the individusl logger.
They are mobile, and the entire cemp is moved approxi-
mately every five to eight years, 4Yhe larger operations
furnish trensportation to and from camp &s well &s the
necessary trensportetion to and from work. Thié is ag~
complished by & covered truck known &s & “"candy wagon,"
liost operators pay the logger one wey travel time, This
is necessery because of the long trips neaessery‘ts 8
rive on the job. On the Clover Velley operation on their
sunmer show, it takes the “candy wegon” epproximately one
hour to get on the Job.

In yeers pust 1t was common practice té use the raile
road speeder or & gasoline truck with reilroad wheels,
This method is graduslly being replaced by the “candy
wagon® dué to its flexibility and spe&di Where & company
is operating in esrly spring or lets fall, the wesather

end condition of the rowds still necessitates the use of



the reilroad for trensporting the men to end from their
work, | |

The larger companies cut from 200 H to 400 K per
day, and meny deck & certein percentsge of their logs in
order to keep the mill running and their men employed the
éntire yesr, This is pr&eﬁiéﬂlly impossible in the zones
where pure Yellow Pine stands exist, because the logs will
stain 1f decked for sny length of tinme, Lost of the come
psnies are logging Dougles Fir and white Fir along with
Yellow Pine, &nd they asre the specles decked, Practically
all lerge scele operations are forced to close down dur-
ing the winter months, ‘The Clover Velley, Grayeagls,
Diemond maetch, Delliker, and Festher Hiver operstions
close neer the 15th of December and reopen the 15th of
April, 7This 1s entirely dependent on the weather and
roed econditions, Cutting and bucking is usually started
& month before the skidding operation, to eneble the
fallers end buckers to get out ehead of the noise and
dust of the "cats,"

A typicul example of e lerge scale logging company
is the Clover Velley Lumber compaﬁy of Loyeslton, Califore
nie. This Company started logging operations meny years
ago with their mill in the town of Loyalton in the Sierrs
Velley and thelr woods operations centered at Cemp No, 1

in Clover Valley some twenty-five miles awsy. 7The logs



were skidded directly %o the jammer and then loaded on
logging cars. Thie meant building many miles of spup
lines, because the timber wae rather scattered. ILater,

8 23 per cent adverse grade was put in to get the operas
tions over a ridge and into the next valley., This was
Squaw Valley, and again the same skidding and loading pro=
sedure was followed. As time went on, the railroad was
pushed deeper snd deeper, until now they have over fifty
miles of meinline end are operating out of Camp No. 1d.
Their method of logging has changed radically since the
sarly days of logging. Now most concern is shown over
their logging trucks and not their railroads On the
average they build two miles of railroad every two years
and forty to fifty miles of truck road every year, Trueck
roads are huilt'aeﬁar&ing to the dietates of the topo-
graphy, but the engineer strives to construet his roads
no further thaen a quarter of a mile apart. ©Sinee all
skidding is accomplished by tractors and arches, the unit
muet dravel downhill with ite lcad. This makes the maxiw
mum haul a little less than a quarter of a mile and the
average haul a little less than an eighth. An arch can
skid uphill to s certain extent, but not when laden with
& load, The conmon §r$at1aa in this region is for the
tractor and areh to remain on the road, with the mainline
played out through the arch and down the hills This is



pulled in by means of the wineh. ‘Vhen the logs arve
finally up to the level of the rosed, they are lifted up
ou the arch, pulled off the road but pleced parsllel to
it; end the choeckers releesed., In this menner sn erch
can skid on the lower side of the road & distence of ap-
proximately & hundred end fifty feet. This compeny op~
erates four D8 tractor and arch units, The trsctor is
made by the Ceterpillar Company, the DS iinch by the
Hyster Compsany, end the arch by the Carco Compeny., These
units represent an initiel outlay of epproximetely
$16,691,13. This unit can be itemized as follows:

Cost of DB traetor. . . . . . . $9747.50 (15)

Cost of D8 wineh, . . . . . . ., $2689.88 (33)

Cost of logging arch. + . + « & £4£53,75 (40)

Totel Cost of skidding
&nit. LA . B I T T I %15591;13

The capaclity of this unit depends on how meny
chokers the rigging men are willine to hendle, but they
average 3000 bosord feet per load, In some ceses the
load is limited by the size of the timber. The Sweyne
Lumber Compeny of Oroville, Cslifornia, had Suger Fine
s0 heavy that this condition existed., It is possible
to skid up hill, but excessive winching is needed and
the operation proves none to successful, Clover Velley

ellows their truetors &nd srches to go up & 35 per cent
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grede empty; but when the grade exceeds this, they con-
struct special go~back roads of lighter grades. The
capacity per day of these erches depends on meny factors,
Speed of the traeber,tagegr&phy; ground conditions, den-
sity of stand, size of timber; length of haui, cepacity
per load, &nd the ability of the cat-skinner and choker-
setters ere the most importsnt., In the yeer of 1945,
the Clover Valley arches averaged 50,000 boerd feet
apisce per dey, In 1946; they averaged 60,000, The ine
c¢recse was due chlefly to the higher csliber of men used
in 1946, 7These men hed just returned from the service,
and the competition wes greeter than in 1945, A4All trac-
tors are greased once & desy., This is sceomplished by &
mechénie known &s & "grease monkey® who goes to work &t
four p.m, end works until eight p.m., or until 211 equip~
ment 1s refuelled snd gressed, He returns in the morne
ing to start the engines prior to the arrivel of ths |
orew., This enebles the troctor to warm up slowly &nd be
in the peek of condition et sterting time. All skidding
troctors of sny one slde are parked es near together es
possible at night, They are usuelly perked in & turnout
with their front ends swey from the roed and perellel with
each other. This allows the "greesse monkey" to fuel the
units with the least smount of wasted time., It 18 neces-

sary every six or seven deys to clean out the redistor



combe in thils reglon, This ie necessery booouss Lhe Lhse
sels ol the Vounteln ohogeny lodge betweon the redisvor
combe end bLlook the free peessxe of sir. This is sccom-
plished by & compressed wir unit, epproximetely fifty feeb
of hoese, ead & nowele, The redistor ouerd hus to be Tow
wmoved I'er this operstion, end it epceds up the procedure
it ell treotors sre ¢lose bogether, The Clover ?&l&éy
treelors ere completely overhsuled during the winter
months, The lest trsin out in ﬁﬁﬁ@mb@@ brince 611 equip-
ments 7This gives severel meehsnics €ll yesr employment,
whiech zekes 1t nuch eesier to hold szpod men., This overs
haulling is socomplished in the mein sompony shops et
Loyalton.

The Compeny hes two louders of the converted shovel
type. They ere both diesel powered snd sumpletely mobils.
Gne is & “F, &nd H," snd the other is 8 "jueyrus Lrie.*
The "Bueyrus Lrie” wes purchesed iu 1939 st & cost of
6000, ond becsuse of its eondition, is used only on the
smaller side when two sides sre in operetion. The “¥,
6rd H." wee purchosed somowhet leter for £20,000,00 snd
ie the msinetuy of the cperetion. ‘he two louders sre
dismentled, brousht baek o the shops, wad aam@i&taiy
overhauloed eech yesr, They are also greased and re-
fuelled each night. Their capacity is limited only by
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the humber of trucks avalleble and the amount of logs
decked slong the road. One loader can sasily handle
300,000 board feet per day,.

The crew conaists of four menj the shovel operator,
two hookers, and & man to clean up the logs prior to load=
ing. The hourly wages of these men are as follows (30):

Loader Operator « « « « « » PLa70 |
First Hooker . s s s v o ve Le40
Second Hooker. « o« ¢ « « oo 1440
Enob Knocker o « s o « o so _1e40

Wages per hour of
loadser Orew « o+ ¢ o o ws @5‘90

This company apefatea a railroad jammer at the trueck
landing. It is an old "MoGiffert" skidder and was purs
chased by the company in 1924 for $20,000.,00, It is steam
driven and fired by eill of the same type used by the lo-
comotives, It h@n an eighth swing and will travel on
the rallroad under its own power, The maximum size log
that 1t can 1lift is 4000 board feet, Anything larger than
this would have to be 1iifted one end at a{t}mag With a
good crew of hookers and’a‘goad top loader this unit has
loaded up to forty cars in eight hours. This would bé

approximately 350,000 board feet. The crew consists of a
top loader, jammer operator, unloader operator, and three
hookers. The hourly wage costs for the jammer 1s as

followas (30}
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Jammer OperatoPesssansscines %10?0

Top Loaderssasscasccansssnse 1470
Unloader Operatolesesescesss 170
Firet HOOKeTsvreesessnsresse 1440
Second HooKersvsssessesrsnss 1440
Third Hookerssssvessssessans 1440

Total hourly wage costs _
for JamneTessessonscsnoas %9*33

The trucks are unloaded at the landing by pardbucke
lings The trucks come to rest at & slight angle toward
the brow log, =o gravity will aid in the unloading pro-
ces8, The winch used is a single drum type powered by
an old "White" truek engine. Both jJanmer and unloader
- are neintained dy a ma&héa&a who comes fo wu?k‘aftgr the
vegular working hours. He slso has the Janmer fired and
ready for operating before the regular erew reports for
work. The Jammer is fuellsd from a tank car located on
2 s8iding alongsides Thisg car is changed every two days
by the loconotive.

This Company operates itwo locomotivea. The one used
for the bulk of the hauling is an articulated sompound
Hallet Baldwin rod engine, It iz equipped with a side
taﬁk, therefore, requires no tender., It is hgs 6 pairs of
aéapléd wheels with two wheeled truck et front, and resr,
It has 44 inoh drivers and an eight foot rigid wheel base.
The water cupacity is 2500 gallone and the fuel 1200
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gellons, The total weight of this engine is 219,000
pounds. fThe engine with e fourteen car loed is limited

to a 34 per cent grade snd an 18 degree curve, The com-
pany uses & 45 pound reil with 17 ties per 30 feet, This
engine is used to bring the empty cars out to the jemmer
from Loyelton, the average loed of empties is 20 cers and
the trip is epproximetely 50 miles, It is then used o
haul the loaded ecars back to Loyalton on the retuxrn trip.
The maximum loed over the 3% per cent grade is fourteen
cars, If the train is larger than this; the engine is
compelled to meke two or more triga»avﬁf the sunmit earrye
ing its fourteen ears eeach trip. The trein when erriving
in ILoyalton, &8s =& rule, has either fourteen or twent ye
elght cers, If, for instence, they la&ﬁaé éixﬁa@n cars in
any one dey, fourteen would be hauled to the mill, end the
extre two would remsin until the following dey, This would
continue until they hed two full loeds of fourteen and then
the locomotive would make two trips over the sunmit, The
other locomotive, & Baldwin "Eight”, is also & rod engine
but uses & tender. It weighs epproximetely the seme as
the ”ﬁallat@, but is older, It was purchssed in 1938 from |
& defunct lumber compsny for $3500, It is used for
switching purposes around the Jemmer, to help the "Mallet®
over the summit, end to heul supplies into esmp,.

The logging cers used by this compeny are the skele-
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ton type with four bunks. They are 40 feet long and cost
approximately $500 in 1938, The company purchased a num-
ber of box cars from the Western Pacific Ea&;raﬁd Companyy
removed the superstructure, and converted them to logging
cars, The box cars before any conversion work, cost $400
aplece, The average load for the logging cars is 8,500
board feet, -

The trucks used by the Clover Valley Compuny are a
fleet of twelve KRI1l Inta#natianals‘ They have & 197"
wheelbase, and use 11,00 x 20 « 12 ply tires, The chase
sis and cab cost the company 6500 in 1945, The trallers
are "Fabco," have eight wheels, and are equipped with air
brakaé that can be cooled by water on steep grades, These
trailers are loaded on top of the chassis when r@burﬁing
emptys. A "Braden® winch, located just to the pear of the
cab, is used for ﬁhia, This type trailer cost {5000 in
vlgéaf The aapaaihy‘ef these units vary considerable with
road conditions, length of haul, grades, and aiséﬁaf logsa.
The maximum load is 8,000 board feet with the average
7,000, Speed 1s another varying factor. They go as fast
as they can with due regard to visibility, grads, and
road conditions., The average would be approximately 10
miles an hour and the return trip, 15. A typieal gxample
of haul the company had in the summer of 1946, 1s as
follows: The length of haul was 10 miles. The first
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mile was & 2 per cent fevoreble graﬁa¥ but & very poor
dirt rosd, 7The next three miles werg over & akpef cent
adversa; cutting the trucks down to five miles an hour,
This section wes greded once every two deys snd wetered
every night, The remeining six milaﬂ w%r@ a8ll f@?ar&ble,
verying from 1 per cent to 8 per eent, This section was
elso graded end sprinkled in the ssume menner &s the pre=
vious seotion, The trucks would muke the downhill trip
loaded in an everage of one hour, The go-back trip took
40 minutes, In eddition to the logging fleat, the compeny
elso operates & syrinkler; wrecker, diesel tenk truck,
and gesoline tenk truck, They are all converted from rew
tired "white loggers,.”

Three bulldozers, & motor grader, end scraper ere
elso owned end operated by the company, The initial
costs of these units ere as follows (15):

Caterpillar DB TPCLOF, + 4 « + + o+ » » » $9747,60

Caterpillar 85 Streight Blede , . » + o » 1483,12

Caterplllar Front Ind Cable Comtrol Unit, _ 488,21

Total Unit Price , , + + 4 o o+ 4 & s +511718,88

Ceterpiller DB Tractor, . . + « « 4 » o+ » $9747,50
Ceterpillsr 8A Angle Blede, . . . . . . o 1834,52
Ceterpiller Resr Ind Cable Control Unit , 984,58

Total Tit PTICE 4 4 4 « o 4 + + « » +512550,60
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Caterpiller D7 Trectol. + « o + o o ¢ + & %74&57%1
Caterpiller 75 Streight Blede « . « « . . 1286.88
ceterpiller Front &nd Cable Control Unit. __488.&1

Totel Unibt Prlo8 o« o « « o s « « » o « $9240.27

Ceterpiller Ho. Z1% Hotor Gréder. « . .« . %ﬁl?ﬁ?aﬁ

caterpllier No. 80 Sereper. . . » » « « « BBHL.E0

Road building in this region presents & problem of
ma jor proportions. The Clover Valley Compeny builds re-
latively chesp roeds, The cost per thousend for truck
road construction end maintenance Tor the year 19486 wes
$0.55 or $092.47 per mile. Construction costs represent
approxinately two thirds of the above figures, while
meéintenance represents the remaining one third, In this
area the timber is &aattarad; and only & percentage of
the total stend ls teken. YThis increases the truck
mileage to & polint where & cheap road is the only prac-
ticel selution, Wwhen logslng on government lend, & cer-
tein stenderd is set and nust be followed, In this operas
tion, it stipuletes & meximun of an 8 per cent grede on
mein roads, end 12 per cent on sgurs;‘ The curves musb
have o pinimun redius of 50' on spurs end l00' on the
main roads, Culverts must be large ensugh to carry the
peek spring run-off, end on mein roads high enough above

the bottoms to prevent washing, Vhere the cost is not
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excessive, the engineer constructs the road wide enough
for two trucks to pass; where comstruction is heavy,
they are constructed to have turnouts at least every 500
feet and intervisible. Clover Valley builds very few
truck road bridgese. This is due chiefly to the dry clie
mate in the summer months, The bridges when they are
build, are of the frame trestle type with 12" x 12"
posts, caps, and sills, The stringers are 8" x 16" in
two chords and spans of 16 feet« The decks ave of 3" x
12" planking with run planks and guard rails,

Culverts are of the temporary type only. They are
nade of Pine or White Fir, because there iz not enough
Cedar or Douglas Fir to rely ons They are made of
2" x 12" planking nailed ftogether to form a square plpe.
Two or more ars laid end to end to form the whole culs

verts



MeCLOUD RIVER LUMBER CONPANY (28}

Another typiecal exsuple of & large c@aratiéncﬁithis |

region is the MoCloud iiver Lumber Company. It 1s locéted
at ueCloud, Celifornmis, & town of approximately 2400,
(32 p. 133~-186), ‘This Coumpsany operates two logping eumps.
pne is romdose, & little over ﬁﬁ wilee eust of lLicCloud, |
and the other is ihite ﬁerﬁ@; & few miles farther east,
They are sble to log the year eround despite the bed
weather encountered {rom Jenuery to ipril., The mill
operates two eight-hour shifts per dey end handles
860,000 bourd feet per shilt, They operate their own
reilrond and use "Coterpillar Lov'e™ to skid directly tg
the leGiffert Jemmer in some ceéses, Thelr own rallroad
averages 15 mil&&# and they use the Soubhern Pecific's
tracks for én additional 45 miles, On other sides they
employ the use of trucks to haul the logs to the jammer.
Thelr aversge ftruck haul is 7 miles,

& few of ithe most luportent operetlon costs are

ag follows:

Railroad Operstion (28)

Cost per M
ingineering end grading + « + o » o + $0.88

Track leying, trsek 1ifting snd ties, . 1.08
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Haintenance, operating, locomotive
and eax x‘ﬁ}ﬁt&liﬂssﬁqngpa&aulé %2*54;

Log Freight (Common carrier 45 miles).. 1.53
ive, construction cost per milesssesse 3500400
Ave, track laying cost per milessscsss 3100,00

Log lozding coste at the Jammer amounts
to £0.70 per H.

Skidding with "Caterpillar™ D8 tractors with 2 maxe
imum distance of 3500 feet amounts to $2.36 per .
for the railroad operantion, In thie operation, the
trooctors skid directly to the Jjanmer. ,

In the truck operation, the skidding and loading
operation amounts to $4.26 per M, Road tuildings and
maintenance for truck roads costs $1.50 per thousand,
The truck hauling costs amount to $2,29 per thousand

for o seven mile haul,



Ancther exemple of & lerge scele operstion in this
region is the Fruit CGrowers Supply Compeny. Their hold-
inge comprise three mills which are logated ot Hilt, Vestw
wmsﬁ; end Su&anvilie; galifornia, The totel output of the
three mills totels en epproximete guerter of & billion
foet per yeer, On their smellest operstion, the Hilt op-
eration, they employ "Sterling® chein drive trucks end
heul o distence of 25 miles to Yreke. There, they are
losded on railrosd cars with & “WeGlffert™ losder and
shipped to 11ilt, These trucks heul part of the wey on
the hipghwey, so it i1s necessary to keep the loads down
to 6500 board feet. Iven with this load, it is possible
to haul over & 6 per cent adverse snd meke fairly high
speeds, The "first out® trucks meke three delly trips
putting in 13 hours per day.

The Westwood Operation produced 170 million boerd
feet in 1946, During the winter end spring months, they
skid dirsetly to the reilroed, becsuse truck logging is
not practicel, The reilrosd haul is approximetely 20
miles on their own line end en edditionsl 45 miles over
the Western Pacifio Reilroad, On this operation they

use & 90 ton "hikado®™ lecamative developing 30,000
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pounds of traction force at the drawbar, This locomo-
tive has to operate over a 1,5 per cent adverse grade,
not compensated, and there are a number of 14 degree
curvea, The actual grade reslstance 1s equivalent to 8
é per cent, This results in & rather costly operatlon,
because the locomotive can only handle 12 cars at a time
on the grade. 7This involves the use of three locomotives
and train crews te}hanﬁie the dally predgatiem"anﬁ;agct
ompties undar’tha jammﬁrs | " ‘

On the Susanville operation, they employ the same
system as the Westwood operation. They truek to the raille
road when the weather conditions permit end skid directly
to the jammer when it is impossible to use truéks. On |
this railroad they use & 90 ton geared "Lima" locomotive
developing 42,000 pounds of tyaetﬁmn fereé. The cars
average 10,400 board feet per car. The mainline roadved
is ballasted and has 60 pound rails. It has & maximum
0.9 per cent adverse and 1,7 per cent favorable grade,
Both of these graﬁas‘ara compenssted and exist between
their logging camp and the Souther Panifié Company's
mainline, a distance of 20 miles, Between camp and the
jammer they have a 1,2 per cent compensated adverse and
a maximum curvature of 13 degrees, Thelr locomotive is
capable of handling 32 cars up the 0,9 per cent adverse
and 24 up the 1.2 per cent, On the return trip with
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enpties they cen handle 50 cars, The sbove figures are
dependent upon weether conditions since excessive cold
weather affects the journael counneetions, &and tanaag@‘haa
to be reduced sccordingly.

This eompeny uses & "Shay" locomotive on thelr spurs.
A favoreble grade of 5 per cent and &8 B0 degree curve is
sometimes used, Vhen this sharp & ourve is used, it lis
usually on the beck end, so that a portlon of Lhe spur

will only be in use for & week or nore,
Railroed Construetion Costs for 1946 (2)

Grading per mile reedy for treck, . . . , . . $800.00
Tracklaying per mile. . . ¢ o 4 v 4 4 0 e s Qﬂﬁ;@ﬁ
side surfacing permile . . . « « « + « . ... 600,00
Totel grading, treckleying, cnd surfec- |
ing exclusive of materiel. + . + « « » . »$8300,00
7 ’ | per m;lq
Cost of Ré@aving;tr&ak per mile . . . .+ . . ._ 700,00
TotBL COBE 4 v v v o o « 5 oo ¢ & & « » +53000,00
Ties on spurs in this area wlll last epproximetely
& yeers. If picked up and relayed within this period,
four layings are the meximum beceuse they become weckened
at the ends from spike holes, The company used an
average of 8641 tles per year Tor the pust seventeen
years, The mainline ties which are left nn&isturbeﬁ; will

last ebout ten years.
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The reilroad operation cost epproximately £0.08
per thouscnd board feet per mile., This cost is divided
ebout as follows (2): '

Malntenence . . . o L2DOT &, 4 o 0 0 . s <023

material. . .+ 4 4 . . W007

Trein Cervice . . + L18DOY o 4« v 4 . s ,', 016

CMeterisl. . . . . .. . J011

Local Hepeirs . . . Lebor plus meintenence, L0023 |

HAiSCcollaneous + « . 4 4 0 s o0 o+ ow s s e s o« 002

Cost of heuling & tha@s&névfaet of loos

& distence of one Mile .+ o s o o o o & %;08&

The sbove figures are token immediestely preceding
the 1946 seeson, \

This company hendles the spur &epreci&tian in the
following mﬁﬁner.. The footege adjecent to & certain spur
is estimated, end the spur investment writtem off on thet
basis, Ais ﬁ'ganeral rule they get from four to five mil-
lion feet per mi&a; and the oost per thousand varies
from $0.,30 to £1,50 per thousend., This will depend on
the stend per sere and the difficultles of construction.
“he mein line 1s written off on & cost per thousand
besis, ‘The totsl footage in the ares ls estimeted, wnd
the totel cost of the meinline as far as consiruciion
plus the estimeted costs of extension is figured. This

result gives 2 write-off applicable to the whole arsa,



The mainline write-off is $0.60 per thousand.

At the Westwood operation the company employs a
fleet of "G.HsCo" diesel 2 oycle trusks. On the Susane
ville oper-tion ;hsy use "Peterbuilts” with "Cumming”
150 horsepower diesel engines., On the Hilt operationm,
they use "Sterling” chain drives, HMoat of their truecks
have nine foot bunka, or one foot wider than is permise
gible on a highway haul, They wild their own logging
roads snd try not to sxceed a 6 per cent adverse. Fre~
guent turnouts are semployed on all ruvsds. On spurs they
sometimes use as high as 20 per cent favorable grades.
411 roads are watered during the day and maintained with
& motor patrol.

The trucking costs are as follows (2):

Road constructiofisecssescsscnssss 35 por H per mile

Watering and maintensne@scecsesss 20 per M per mile

Trucks {inoiuding write = off

repairs, elCesevresineasn +35 per ¥ per mile '

The large diemel trucks with the nine foot bunks
¢an haul up to 10 thousand board feet per trip. Curves

can have & mimimum rediue of BO feet,



LOGOING COSTS FPOR COMPAWY A

YEAR TO DATE ,
TRUCK LOADING BOARD AMOUNT IN DOLLARS
Stumpage o
- Company Timber 9 441,100 9,425.63 1.00
Government Timber 25, 62? 970 198 237,52 4,28
gther Timber ,%55,110 ,8&1,?4 » 149?
Total Stumpage 37,522,180 122,504.89  3.26
FPalling and Bucking 55,418,800 104, 49@ 43 2.95
Add 1945 Logs Left in
Woods 2,000,000 ?,267.89 5463
, - 37,418,500 111,672.32 2,98
Less 1946 Logas Left :
in Woods 1,455,000 5,720,535 395
35,963,500 105,951.79  2.95
Skidding with "Caterw
plllars” 35,96%,500 gﬁ,@gg;gi 2.$§
Truck Loading 26,180, .1
Truek Road Construction ; !
and Haintenance " 19,623,53 «55
Cos Trucking to Landing 32,505,000 959532¢96 2,97
Contract Trucking to ;
Landing | 3,458,500  11,311,88 3.27
Gost of Logs at Landing 35,963,500 4Zg,ggg.g§ 13.@@
oading on Cars 3 . .
~Raillroad Operation " 58, 280003 1.62
Rallroad Maintenance " 60, ’320,06 1,88
Trackage WFPR.R.Co. o 3y 35?183 o 113.
Spur Amortization " 2 69@.1? «07
Mainline R.R. ﬁepremiation " 27 ?95.29 77
Brush Disposeal} It 33, 6&1;7% «94
Foremen, Clerks & Scalers " 1&,999.52 i4
Logging Boarding & Cookw~
house Expense a 23,508,18 +85
Logging Industrial Ins, " 19,723,56 +55
Misc, Logging Expense " 11, 87a¢59 «33
Losging Depreciation " 17, 576.56 49
Unload & Deok Logs at Pond n 6,95?,6& #19
Log Cost to Mill Pond 53,965,590 ?80,962;48 31 69
Contract Logs, Stump ' :
to Pond 1,605,460  26,142.90  15.42
TOTAL LOG COST TO WILL
POND - 37,658,960  806,B05.38 21.41



Logging Costs for Company A
ionth of December

LOGGING BOARD AMOUNT IN  DOLILARS
'  EET DOLLARS = EER M
Stumpage ”
Compeny Timber 781,700 1,001.89 1.28
gggerﬁgigg Timber 1,&1&,&@9 7,706.69 4e84
Other Timber
Totel Stumpage 1,086,700  6,706:80 6448
Falling snd Buoking 303,000 1.715&45 5;6&
Add 1945 Logs Left in -
Woods o o e ot e o
Less 1946 Loxs Left 303,000 1,715.40 566
a88 1 Logs Left o
in Woods 1,455,000 5,720.53 &.93
1,152,000 4,008,135 5,48
Skidding with "Caters o
Truck Zﬁiﬁiﬁra” aaageaa 2;%5@;5% 3@§§
rugk Loading { ; « D!
Truck Road Construotion ) 'K‘
and Maintenunce " 551,06 + 65
Coy Trueking to Lan&ing - - -
Cost of Logs at Tending aaa,aaa gggggigg‘ “i.ié |
oading on Cers <GB0 D1 wht
Railroad Operation " 5;&9?;91 4,36
Keilroad Maintenance n ,Qsa.sa 2443
Trackege WPe RoR. Co, b B 1&@;1@ «12
Spar Amortization " *
Hainline R.R. Depreciation °* 3#&16654 293
Brush Disposal ® L#56 +01
Foremen, Clerka, & Scaulers " 1,709,233 8,02
- Logging Boarding & Cookhounse , ;
Expenne " 1,687.78 2.12
logging Industrial Ins, " ~ 673.88 79
Mise. Logging Expense " 5,144.59 6,07
logging Depreciation " 1,566,9Y 1.85
 Unload & Deok Logs at Eana " 133.87 k;lﬁ
Log Cost to Hill Pond 848,000 15,358.38  18.11
Contract lLogs, Stump
to Pond - 46*44 -
TOTAL L0G COST TO MILL o
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The logging costs listed on page 24 are typlesl of
a lerge operation in this region. The company wilshes its
name to be withheld in prescnting these cost Ilgures be-
gouse of competitive reasons; so it will &im@ly ve referw
red to as Compeny L. This compeny operates eipht to nine
months out of the year and cut 32,503,000 bourd feet
{Pond secele) In the yesr 1046, In adiition to this, they

controcted 3,458,500 board fect for on evertge of 3427

]

per thousend, From the eherd it csn be seen vhet Lhey
cut 9,441,110 boord feel of ccm@any cwied timber, 25,627,
970 boerd feet of other privately owned timbers when
buying from the povernment, they pay 05.00 per thousend
for Yellow ine &nd 72,80 per thwusend for “hilte Fir,
Dougzlas Tir, end Ceder, Tellow sine sud lte Uir come
nrise anproxiretely uimﬁ%ym&i;@ ser cent of the cub.
Felllng wes aceonplished by power sawe in terrain
where they could operste to good adveatage,. Txae on
ridge tops end in steep cenyons were Tolled by hend. The
eonneny aeagéa operctions vhan enow condivlons mtke eon-

tinued log: mprecticoble., 48 ¢ resuls, ©ll phtses of

operetion c¢etse on the smme dey, end gome logse sre left
behind for the fellowing yeer, It is for this resson

%,

thet pert of the December 1946 cul is subirocted from the
tetal, end thot part of the December 1949 cut is edded to

the totel,
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This compeny operated & rollroad end used trucks to
haul to the Jemmer. The Jjemmer is moved four or five
times & year, depending on the slze of the ares of the
individuel sides, Two sides are kept operating most of
the year, The averege truck houl is cpproximetely four
miles, and the averuge reilrosd heul fifty miles.,

Reilroad meintensaroy was oxceptionally high in 1948,
beosuse a larga percentage of the tles were replaced,
This wes neglected during the war becsuse of lack of law
bor and tles, No new r&ilréa& wes built in this year,

This company operates over eleven miles of treck
owned by the estern Pecifie Reilroad Compeny, and pay
0.11 per thousend treckege fee for this privilege.

The government hes certein regulstions in regard
to loggling on public lands in this aree, The timber is
‘marxed by the timber seles officer to cut sbout 50 per
cent of the gross stend. Logging mst be conducted in a
menner to prevent excesslve demege to the remaining stand
-and reproduetion, and brush must be piled slong the mein
wheel trails and truck roads, In addition to this a&ll snags
must be felled, Brush dispossl, which includes felling
snags &s well as piling brush, smounts to quite ean expen=
sive item, In the year lgéﬁ; it is -seen thet this alone
amounted to 0.94 per thousand, 4 ﬂéaterpiliarﬁ D8 trao~

tor with special superstructure for pushing snegs has



been developed by this @am@any’&nd has been used for meny
years to good adventage,

In order to keep goed men, this gonpsny finds they
must operate en above average canp. oince o hundred per
cent of the woods crew lives &t coup, this runs into quite
81 expsnse. #1lthough meals are charged &b 41450 per day
per men, the compeny still plans on losing epproxinmetely

£5,000 per ye&r on thelr cemp, It will be found that
they lost 83,508,193 in the yeur 1946,

Logring depreciation is the sctusl depreciation on
the woods eguipment, Om gage £5 will be found the cost
sheet for this stme compeny for the wmonth of December,

It is interesting to note bhat the price of government
tivber is higher in December, indleating & 1Brger pelw
centege of Plne woes cud in this wmonth,.

falling, bueckiag, ana‘s“ﬁ&ﬁiﬁm costs are also higher
in Decenber. Thie 1s brought sbout by the poor operating
conditions during this an&h. TFsuelly the last Lwo weeks
of the operstion are cerriod on in lighil snow. This npekes
1% excepticnally herd for the tractor operation. During
the first and lest month of the operctlng seeson, the come
pany operated close to camp. Due to the poor condivion of
tue logzing roeds &t this time, short heuls ere nade, end
the cutbing is ususlly cerried on in compény timber, When

the trucks erc workins on short heuls, they can neturelly

aaaa
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haul more per dey end thus reduce the cost per thou-
send; therefore, it will be found theat although fal-
ling, bucking, and skiﬁﬁing costs are higher in ﬁ@».
eamb&r; they are over«belanced by the heuling costs,

end it results in cheeper logs.



CONTRACT HAULERS

in eddition to their own logzing fleet, the Clever
vVelley Compony hires & contraot operator for pert of the
season. 4his particulsr operator has two units, both
nggted, He received [l00 per day per truck for the work
on & three mile houl, 7Yhe average load wus ﬁﬁ@ﬂ‘bo&rﬁ
feet, end euci: truck evers.cd nlne trips per doy. The
we jority of opereiors in the region worked om & strietly
per thousend besis or by the use of & Tormul&é, One oo~
pany contracted logs dellversd to the pond for f£18.42
per thousend., This contrect inmeluded felling, skidding,
losding, &nd heuling, 7The heul wes 17 wiles on lie high-
way, flet grides, anﬁ 4 miles ol dirt TQ&QSN&% the loader
end of the operetion. The trucks were "¢, 0's” and
avarﬁged'ﬁ,ﬁgﬁ board faet‘ysr Trip.

2 typleal formule used by the contreet heulers in

this recion is ss follows: One doller for the first mlle

.....
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per thonsend end 10 ceunts per thouscnd Lo euch dditional

Y

-

ot %

wmile, his will of coursc be oliered Lo msel spuelsal con=
ditions., The crow of the contreéet trucks ususlly provide
thely own roowm and bourd., in exception to tils is the
case et (lover Volley. lere, due to the disittncs to the
nearest town, the crew live und oul with the company men
&t camp, Trﬁnﬁparﬁ&tiéﬁ to and frow cuup is provided by

the company.



IOGGING TRUCKS

Chevrolet Logging Trucks

Light weight trueks and trsilers are found in ever
inereasing numbers in this region. This was brought about
by the large number of contraoct haulers who had little
sapital with whieh to stayt their businees, These light
trueks do have the advantage of low initial investment
and an abundanes of spare parts. BSince these trucks ave
built up from a standard chasegsis in many different wayse,
no two are glike., The majority of the light units are
either Chevrolet, Ford, G.M.C., or Dodge. The hourly cost
figures will be given for the Chevrolet only, since the
rest are similar as far as initisl g?ie& and naintenance

are concernad.

Approximate Genersl Specifications (1)
{Built Up)

m&in’ﬂbqo%ida"'npntﬁgbtiiﬂ*itﬁh"“l‘% mﬁ& mt*r

Horsepowelssssssvasnsossensssasd

FronBesssersrssssrssssnssssrcecRoinforeed channel

TireBavevaonsssanensesnvnsansssBeBb » 20 « 12 133-?
loggers

Gross Vehicle Weighteuesssessasslb, 000



Hourly Costs for Chevrolet Logging Trucks

Initial price, delivered, (Chassis plus
built up frame, heavier transmiseion

32

and 10@36& tir@a)*siqaiﬁunttl&Qtiihdiﬁﬁé $3§913g96‘(1)

LeBE LiYeBesesvessvscnsosvensosssaasccnncsnns
Lesd tuleSesssnsnansorrvcvononnssosennnanns
Net initial iﬁVﬁﬂtm&ﬁtiatgi;iq**a&t»#twu&tu
Fixed Charges
Interestesesesenscssceorsnsnsvinsnnssn
DeprecialioBleesssvssassssncsssnnsssnns
License raﬁaiﬂﬂcﬁtittti0&U%0§#¢Qﬂ¢w*d!
InsuUralnCBecenessscassnessnennsssenanns
Overhead 2nd riskesssvevecsssnvssvenns
Varisble Charges
Raﬁﬁiraitaﬁoﬁutﬁabtitiittutaacan&§§;q
Driver's ﬁﬁ&ﬁggicwingqﬂygt.fﬁ&pao‘wtf#Q
GaB0LliNOsesssssnanrsscssvisscscosaaninn

Grect@esnesssnssssnsssnbasnasnsssanssd

Tires &a& tub39.Q¢Q#n:tgpd#ﬁ&t%icﬁ§%¢#

Total co 8t POr NOUFesssasnvsssssassnssvenssn

517402
56434
3,889,64

+050
2334
+090
«300
+158

+240
1,600
+285
215
1459
$3.488

Hourly covste for the Chevrolet 1ogging’$zuakxwurc

oomputed in the same manner as those for the Reo trusks,

This unit uges 8.85 « 20 « 12 ply logger tires, and
Their price was obtained from the Firestone Tire Company.

Interest was taken as 3 per cent. Depreciation peried
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was teken es § years or 10,000 hours, License fees &nd
insurance were obteined from the Reo Compsny in Portland
for all sizes of trucks, Overheed and risk were taken &s
20 per cent of the total fixed charges, It wes essumed
that $0.02 per mile is seved for future repelrs, Thie
truck will use epproximately one gellon of gesoline for
every 8 miles, one gusrt of 0il, and one pound of greuse
per day, Tires will last approximetely 1&,@@0 miles on
this truek in these conditions.

eo Logging Trucks

Reo logging trucks are menufectured at L&nainﬁ;
Miochigan, Their populerity is rether limited, but their
numbers are iﬁereasingg The mein reason for their
scarcity 1s the lack of repair faeilities in the towns
neer the operation. During the war &nd the time since,
operators han found it difficult to purchase the log-
ging truck of 'their choice due to the reduced production
and increased demand, As & result & few heve purchased
"Reos"™ from the Sacramento and Sen Frencisco brench of-
fices of the Reo Compsny., These operators are satisfied,
however, and their pmpularity has ineressed,

The two sizes used mostly in this region snd their

general specificetions are &s follows:



General Specifications (10) |
 Model 25 BL Jodel 25 TL

Welght including esd . . ,

Eagine « o ¢ . 4 4 4 e 4. s
Wheelbase, . . . 8 % % 8
Meximum Breke Horsepowsr .
Tire size. . . +» « 4 4 & &

i‘i&ﬁré&i&la. LA S S R B T

Het log load in pounds . ,

Price (delivered). . . . .

Hourly Costs of Reo

Initiael investment (Deliver-

- ed in ¢alifornia)

Less tires (cherged off on

milaﬁgﬁi. L S Y

iless tubes {charged off on

mileage)s + « . .

Net investment . ., . . . .
¥ixed Charges

Interest. ., . . . , .

Depreciation, . . ., .

License fees, . . . .

Insurance , O

v+ « 8,555 lbs,

34

9,000 lbs,

+ » «» Continental B6 - 427

N 1a7

1457
127

s o & 10.00 % 20 - 13-31?
+ « « Double Reduc-~ Double Re-

tion
» o+ 41,000
.+ + §6896,27
Logeging Trucks

Niodel
25 BL

. 679,38
‘ 70.32
. 6,146,57
. 092
‘ 615
* +080
. 300

duction
Tandem

48,000
$9177,27

¥odel
26 TL -

$6,896,27 (10) $9,177.27 (1)

1,132,530

117,20
7,927,77

+119
+ 793
+090
«300
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Hourly Costs of 2Zeo Logging Trucks

{Continued)
Fodel . Kodel
a5 BIL 25 TL

Fixed Cherges, (Cont'd,)
Overhead and risk . , . «280 +260
Variable Chorges

Repairs « 240 240
Driver's wages. . . . . 1.800 1,600
casoline, . . , . . . , +450 450
4 +080 +D20
Cre8se.s « o + » 4 « o » +0lB 018
Tires and tubes ., , , , 599 | <999
Total cost per hour. . . « . $4.241 $4.886

In order to compute cost figures for logging trucks,
definite oconditions must &xist end be applied to the '
dete sheet, when the finel cost per hour figure is ob«
teined, it must be remembered that it eppllies to thi&
one size truek; with its ssmeequipment on this seme loge
ging shnw; and traveling the same number of miles per
day as those steted in the problen, Any devistion from
the above conditions would tend to alter the final re-
sult, These results would be next to worthless in other
reglons where conditions éiifer-ra&iaaliy; but in the

Celifornia Pine region, they tend to produce a true



approximation of logging truck eosts, The operation
chogen to figzure all truok coste is an aiampla of &
typlesl truck haul in the California région, It ;s‘a ten
mile haul in the Clover Valley operation, ﬁaéiam gizt&
trucks can make the downhill run loaded in approximately
60 minutes, and the return trip usually requires 45 min-
utes, The road is dirt, the steepest adverst is 2 per
eent and the steepest favorable, 8 per cent, i

Several costs pertaining to truck operations have
baen excluded purposely. Stowage cocts &as a rule are
charged off at the mill end of the egeration and not 1in
the woodse At Clover Valley for an exmzpla, a}l\traﬁka
are stowed in the main shops for the winter, an&?tna
atowage costs are charged off tb the shops.

The initial cost of these two mblels were obtained
from the Reo Truck Company (10)s They are the two most
popular logging trucks in the Reo line, and the price is
the delivered price in Celifornia.

Logging trucks in thie region are depreciated either
over a 4 or § year periods Sinoe most operators prefer
the 5 year period, it will be used in these n&laalatzansai
A yaar'af 2,000 hours was used, since this seems %o be
the mumber used by most operators. The following are
the caloulations for the Reo 25 BLi Depreciation g



Initial Investment = Depreciation = 6,146,557 = ,615
fe in hours | | Iﬁ:ﬁﬁﬁ“” e

Yeerly license fees in this region amount to §180 per
truck. This is the fee for both truck and trailer and
is prorated over the #nuual 2,000 hours.

A 3 per cent interest figure was used in the cale
culation because that is the maximum safe investment
obtainable and is the flgure used by the ms jority of
the larger compenies,

" n "

Insurance for one truock for one year on 8 fleet
basis will cost approximately $600 per year as quoted
by the Reo Company.

‘Insurance hourly eost s Yeaxly insurance cost
fours per year

" " "oe 600
" » "« $0,300

a7

Repairs, according to various Reo operators, cost

approximately $0.02 per running mile {(10)s This, as a
rale, is set aside in a sinking fund for future repair

work. This varierg with the operation to a great degree.
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Hourly repair cost = (Cost per mile) (Average miles
per hour)

" " " =z (.02) (12)

" " " o= §0.24
Drivérs wages are taken from the "Union Wage Sheet”
: for this region,
Thq Reo units averaze 4 miles to the zallon on this
- type of an operation. This informstion was obtained from
- the Reo Company through various operstors in this reglon
(o),
Gasoline hourly cost e €~v'

" " " e (12) {(1.15)

* " o w $0.45
These units uaésrding to the Reo Gompany, use one
quart of oil per day (lﬂ}.' This, of course, would not be
~true of new units, but 1s the average anunting the regu=-

lar oil changes,

011 hourly cost = (| ar's of oi uaad or da i) (Price

won " 2 $0.,020
According to the Reo Company, these units use on

the average of one pound of grease per day (10).
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Greass hourly coasts =z (Pounds of Grease used per
day) {Price of grease per
ound , —
{Length of day in hours)

" " B o $0.,015

Tire costs present a complicated and lmportant probe
lem. Outside of wagea‘they constitute the most expensive
cost to the operator, Tires in}ﬁhis region operating over
dirt roads will avebage only 15,000 miles to the tire. The
average l1life of the same tire on gravelsd roads would be
double this figure in most cases. The price of 10,00 x
20 - 12 ply tires is §113.23 aplece as quoted by the Fire=
stone Company (1l). The price of tubes for these tires
is‘%ll.?a per tube, Total price of tires plus tubes is:
6 tires @ 113,23 = $679.38
6 tubes @ 11,72 g _ T0.32

Total tire and
tube coat, «» o = $749.70

ﬁouriy tire and tube cost z ruek tire and tube eaa
fe in miies) (Hours

er )
Tiv, m%gas per hour) (Aours

per day)

mooomommm . $0.599

The aboce costs are current as of April 1947,



%hita logging Trucks (26)

L ,
¥hite trucks sre msnufsctured by the White Motor

G@ﬁyany in Clevelend, ohlo. 7his company meakes five
models for use in the logging industry; the WB 14, WB
20, WB 22, WB 26, end WB 2264, Engines ers bullt by
the White Compeny &nd are gasaline powered, 'They &are
all six ¢ylinder "L® hesd type engines starting at 90
horsepower asnd pgoing 39’135 horsepower, These units
&ére quite populer in this region heving established
themselves firmly in the early days of logging, Since
this region tends toward medium sized trucks end trail-
ers; the *yhite” line fits in perfectly. Four of the
"White™ models are aiﬁgla‘raar exle while the largeat;
the WB 2264, is tondem drive,



General Suecificetions (28)

WH 14 %‘-30
Bngine white white
100 4 120 A
super Supery

Fower Powar .

axinum

Areke

HOrsg-

Power g0 110

Hesy

exle cingle, Single
reducs reduc=
tion tion

Tires 6.50x20 7,00%E0

Oross

asting

in lbs, 14,000 19,000

Price Leliverecd

$8,000,00 {4,950.00

e

b

/B 22

Wnite
140 4
super
Fower

123

sinple
redue-
- tion

7.50%80

VB 26

White
180 A
sSuper
Poweyr

188

reducs
tion -

9.,00x20

41

WE 2r64

white
150 A
Super
Power

155

Single
reduce
tion

9.00x20

22,000 24,000 86,000

$6,278,00 $7,050,00 $8,560,00



Hourly Costs of Yhite Logping Prueks (28]

Model

w8 14

lLess tire cost, . 216,48
Less tube ¢ost. . HEE

vet inltisl invest- N
ment 2,845,323

Fixed Cherges
Interest . . « 043
Deprecistion . + 285
License fee , , 080
Insurance . . . + 300

Uverhead end
risk 144

Veriasble Charges

" ﬁ;va il?.“& s % 0w % 24@
Drivers! vszes L8600
Gasoline LE00

Cil {(lubricat-
ing} +OLE

Oretss, o o « o » 186
Tires and tubes +1986

Tctal cost per hour . £5.828

¥odel

#B 20
$4,950,00
£75.,88
34.98

4,659,350

070
» 4064
+ 090
« 300

+188

015
248
.248
$5,527

Model
WB 28

46 ,878.,00
B17.85
45,72

£,911 .40

. 40
Lo GOG

w10

+020
293
«&93
%4.,018

42



Hourly Costs of White Logging Trucks (£6).

28 2864

£

Initiel price ., . . e s s s §7,080,00 # 9,380,00

Less tlre coste v v o . . . 431,72 1,086,2
Less tuhe cost, + 4w . . . . 57.30 113,00
Het initial investuent, . , &,360,48 8,810,980

fixed chorgoes

Interest, « o + + « & 085 ' Jden
Deprecistion., . . . 636 B8

License fee . B 000 080
IRSULEnes o 4+ o o & o L300 L300

Overhoad end risk . , - 164 LT

Jeriable cherces

Hepelrs o o+ o+ . . & % « 550 2O
privers! weges., , . . 1.800C 14600
Gésolire. . . . . ., . LB1C 00

0il (lubriecating) . . LOR0 SO0
Credse +» o« o o o » o «O18 020
Tires and btubes ., , LE5E 919

Total cost per hour, . 4 . 24,542 $5.250

Fy
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The hourly cost figures for the White trucks were

computed in the following menner; tire end tube costs
were obtsined from the Firestone Compeny. Depreecietion
wes figured in the same monner as for the Reo trucks,
?hay'wéra depreciated over five years or 10,000 hours,

A 3 per cent interest figure was used in the calcule~
tion, becesuse this is the maximum safe investment obteine
able, and is the figure uged by the majority of the larger
compenies, Overheed and risk were taken as 20 per cent of
the total fixed charges,

License fees and insurance were obteined through
various operators and computed in the same menner s
those for the Reo trucks, Repairs for these trucks were
figured as ,02 per mile far’the smaller sized trucks,
+03 for the WB 26, &nd .04 per mile for the WB 2%64,

Drivers' wages were taeken from the *Union Sheet® for
this region., &ccordimg‘ﬁa opsrators in this rwgion, the
WB 14 end uB 20, hauling»a load over the route described
in the Reo aélculatiana, will use asyproximestely one gele-
lon of ges for every six miles, The models WB 22 and WB
26 will use one gﬁllan‘far every 5.5 miles, Nodel VB
2864 will use one gellon for every & miles. 7The price of
gesoline is $0,15 per gallon in this region,

The price of oil in this reglon is 0,65 per gallon,
The WB 14 end WB 20 use approximately 3/4 of & gquert of
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oil per day aauntiné regular oil ehangaa.‘ ?h& WB 22 and
WB 26 use approximately 1 gquart, while the WB 2264 uses
1% querts,

The yxiee of gresse is §0.12 per pound., All White
trucke except the tandem drive WB 2264 will use approxi-
mately one pound of grease per day. The WB 2264 will
use approximately 1 1/3 pounds per daye

Tire Costs (11)

WB1l4 WB 20 WB 22  WB 26 WB 2264

Size of ; ;
tires &50x20 7.00x20 7.50x80 9,00x20 9.00x20

Ko. of
tires &
tubes 6 6 6 6 io

Price
per ,
tire $36.,08 $45.,98 $62,98 $103.,62 £103.62

Price

per v

tube 4,70 5.88 - B412 11,30 1130
Total Price

of tires & ~ '
tubes $244.68 $310.80 $366.,60 $689.52 $1,149.20




International Trueks (40)

The most populay truck i{n this region is the Intere
national., Their popularity is due chiefly to their past
record and to the ragienal rap&&r faeilities, They ave
manufactured in Chicage, Illinois, by the International
Harvester Company. The logging industry in this region
uses three slzes of these ﬁrueks.l and they are the: X7,
K8, and KR11.

General Specifications {(40)

x X8 KR

Gross Vehicle
welght rating 16,000 1bs., 20,000 1bs, 27,000 1lbs.

Carrying capacity o
{oab, body, equipe 11,000 1bs. 13,000 lbs, 18,000 1lbs,
ment & payload)

Wheelbase 134" to Z.2" 137"to 197" 149"%o 197"
Chassis weight 5,620 1bs., 6,550 lbs, 6,360 1lbs.
Tires | 7,00 = 20 7450 « 20 9.00 « 20

Engine International "Red Diamond®

Haximum brake _
horsepower 100 126 148

Price $3,209,16 $4,044.33 $7,572,72



International Logging Truck Model K7

Chassise o o o v o &« o + ¢« o ¢ & &

Tires. « « Y E & N R E XK R OE KW

Dual Rear Budd Wheels (Tax

Cabe o« « & . & . o‘nAu . »

Windshield swipes. « « « «

Deluxe oil filt@ﬁ; L L

Increased codling capacity

Increased capaclty brakes,

Gagoline filters + » s « »

Dual 31 gallon fuel tank

Timken rear 8x1e « o« o« o

Generator, « « « «

Totale » & « &
Prelghte o« « o « »
Handling charges e
Tire $8X ¢ « « »

- Chagsls t8%. o «

»

*

*

*

.

L

L 4

»

*

*

-

*

L

L

*

-

*

E

»

-

*

*

Attachment taX ¢ s « o o &

included)

.

-

*

»*

»

*

"

L 4

Total price delivered, « « «

The International K7 series

146%, 158" and 176" wheelbase sizes,

livered in California are as follows:

L]

*

L

»

»

»

*

47

« 134Y Wheelbase (7)

&

»

*

L

*

-

*

.

&

$1,900.00
308,00
112,50
206,00
7450
3,00
6.25
18.50
8425
87,50
234,00
56,00

228,00
45.00

34,56

64,57
24.28
$3,209,16

also includes the

Their prices de=-

K7 o ¢ o o 148" ﬂh@@lb&ﬂa “« & & @ $3’235¢19

K? . o 8 » »188”
E7 o « o o o176"

"

L

« % ¥ @

. 5 & @

3,261,03
3,286,97



Cost per Hour for International logging Trueks
134” WQB!

Initial investment (delivered in
3aﬂt&mﬂﬂtﬁ}ht!ao'tu«Q&tﬁﬁ

$3,209.16
LeBs tireBecsscsvervcactressannnssnsnssssanes 379.80
Le8s tubeBecsnerennssoronsenssnvoravsssessses 34 S22
Net investmenbeseessesssessscnnsnnnsnnsensns 2,7944484

Pixed Charges

Interesticssoassessansscanavasssacnesony «042
Dep reciatioNesscasnecsessssasoasassnnens «279
Iicense faeﬁtitiiiﬂ)Q!‘nt!#ﬁ&ittﬁiin%bjj &GQQ
INSULENOBenssrsssvcasatvonnssnsssrssrnis «300
Overhead and riﬁku¢aspao«?@&uo;t;unotcgd +142

Variable Charges

REDALTBesessvosnsssnassnsssnsosensnssss + 240
Driver's WageBescssesnsonsosscansonnsons 1.600
GaBOliNGssvsarsvivsssssssoscvvnasonssnas | Qsax
Qil.&nl:dti.;a&ctﬁatoné-éubo ntgignnrﬁtyci '15‘3
GretB@essesssvssvasssnssnsssssnnesssnsns +015
Tires and tubeBesvsvssssnsornescronssnne «328

Potal ocost per ROUT s nesoosssnnassnsstsssnnsos $a¢511



International lLogging Truck Model KB
, o Wheelbase {7) y

Chassls o o o o ¢ ¢ o ¢ 2 o s o s v o =

Tires.

L IR IR T DAY EEE ST T N D R B TEE TR P T N

Dual rear Budd wheels (tax included), .

Windshield BWi}?Qs « 5 5 & % ®

Increased cooling cspacity,

Cab o« o o « « « % ¢ & & & »

- Red 361 Engines «+ « « a‘a

- Dual 31 gallon fuel

~Q¢B§$&k&?-e<*~& .

- Deluxe o¢il filter .
Total

. Frelght 4 & « & &
. Handling charge .

- Tire taxs o + » »

- Chassis tax « +
. Attachment tax; ;'

Totel price

B

.

o

R

£ 2

.4

B

X

i

M

[

tank.,

*

.

*

=

.

B

»

Y

»

*

*

K ]

s

L]

-

®

R

-

- ¥

L

*

delivered

*

. W

*  w

* %
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- 137"

$2,500.00
. 381.00
136,00
7450
6425
206,00
150,00
67,50
56,00
3,00
$5,584,75
292,00

70,00
41,34
- 85453
20,71
$4,044,33

- The International K8 aériaa also includes the 149",

161",

livered in Californis are us follows:

179", and 197" wheelbase sizes,

Thelr prices de-

EBe o « » a;ligw Wheeslbase « « $4,0?0,26

KB * ® ® 8 @ 161”
KBy o« o o+ o 179"

"

w

L

L

. 4,096,20



Cost per Hour for International Logsing Trucke

K8
ism WeBe

Initial invectment (delivered in

S&Qrﬂmﬁnta)ﬁ‘aociuéﬁtﬁi %&gﬁ&&;@%

5688 PireBasecisancsnsascorsosasssnnsnnrnns
Less tubeBevivensansnsusosssssansnsunseanse
Net iﬁfﬁstﬁﬁntuteititegyyiyﬁpttatqncattgn&t
Fixed Charges
Interestocevansavcvosnsnnsancnnnsonsnes
DepreciatioRisseevacssssscoressnnssves
license LOCerersovovcssvesusessssssoss
INBUTENCBssevovevopsrsvaesossssncosuss
Overhbead and riﬂkatnai»n¢c;&i-ﬁ*ﬁtnn»&
Variable Charges
BepalrBesecavsssvissscannconnssrassses
Driver's wﬁgﬁﬁu§v#bb0ti;ngi?gﬁsanit«#&
Gaaalinaiiﬂtlﬁitsiﬂi!!tbﬁt&*tit'ﬁi*'ﬂ*
Ollessuvorsnsesosnnsnsnnsnssnnnsonnsss
OreaB@esesnsssvssssasrssrsinssssssnsss
Tives and tubeSessesussvsconrasssneves

Total cost PEr NOUTessnesonsnsassnssrnnniss

317488
48,72
B3,677.73

+065
+ 368
«0%0
+300
«163

+240
1.600
o321
+150
+015
4239
$34595

50



Internstional *3%?"% Truck Hodsl KRelleld9®
rselbase (7)

Chassis with Llat « back 00Wlsssesusvenns §4,970,00
13400 x 20 » 12 plu £i00Bssesssvsennrenne 171400
Dual rear Budd wheels {$ax included)essss 282400
Colosnssnnnssosvevnccessnnsonssovacarcans 206,00
Windehiold eWiDeBasssersvorsasenssannrens 7450
ROar view mlrrofsssssesvscrssnsossnssnsns 3400
Red « 450 Engine =ith F 54 transnission.. 185,00
Timken U » 200 rear BX1Baruusssnvrnnengus 420,00
300 Vett & Voll GOneratoPussesssssserrons 86400
703 A B/L Auxiliary tranemissiofesssvesss 656400
Daal 31 gallen fael tanKessssnsesvesasnss 6780
Deluxs oil filﬁ!&ﬁq;nmg:&ut;»;;&an~¢cgta* 3400
Totalesssassnecrsurnsansncsrsosscass 56,867,450
Frolghtaseescusscannsnnnsnnssnsnsnssencss 400,00
Handling oharglscacsssssencosssossnrcrsnn 90,00
Tire ﬁﬁxﬁiaan%**%i#*ﬁt;a&tﬁtt;ﬂt*#*onai&ﬁ 46,68
Chasols SaXesvsssosovnsnatuonssnsrsnsnsss 16880
Attachment taXssssssvcssssosorenensansnes 64416
Totel price Geliverelecssesssessoves §7,872.72
The International K11 series aleo ineludes the 161%,
and 197" wheelbase sizes, Thely prices delivered in
Californda ere as follows:
ER 1lesnseensves 161" whoolbaseseses §7,606494
KR Jlusoervenss 107" wheolbaseeseee 7,608,74



Cost per Hour for International Logging Trueks

Less tires, . . .
Less tubes, . . . .,
Net investment., . .
¥Filxed Charges
interest . , .
Depreciation .
License fee, ,

Xﬁsurﬁnﬂﬁ‘ L I

ER 11
149" ¥.B.

Initial investment (delivered in ‘
Baoramento)., « « « E7,B78.72

&binmg'@i&ﬁ.’ﬁgljva‘

»

*

E

»

*

*

-

.

*

*

Overhead snd risk.

Variable Charges
REPBIrs. « . .
Drivers' wages
Gesoline . ., .,
L5 1 S

Grease ., . . .

*
»
2
*

»*

Tires and tubes,

Total cost per hour .

*

*

*

*

*

*

*

L]

*

*

*

*

»

*

*

*

67.80

52

6,8853,80

+105
. 688
+080
+300
« 236

360
1,600
450
020
015
551

§ 4,418



Internetional West Cosst Models (7) 53

This line of heevy duty logging trucks are menufécw
tured by the Internetional Harvester Compeny &t Imery~
ville, Celifornia, They,like the "Kemworths® end "Sterle
ings,™ are custom engineered end custom huilt for extra
heavy operstion., @aeh individual unit is designed for
one particular Job, and the operator hes & choice of 3
diesel and 2 gasalin@ sngines, 6 transmission, snd 4 auXe
iliery transmissions., Ingines used in these models are
eilther of the Cummins diesel tyve, Hell -~ Soott gausoline
type, or th@‘zntarnﬁtianal ~ Continentel zasoline type,
Their prices cennot eccuretely be destermined until an
operator definitely stipulates whet engine and sccesw
sories he needs for his Jjob.

Internationel mekes six types of the ¥West (oest
models, end thoy are: W=3048-H, W=£2064«H, W-40421,
Ww4564~0H, W-06564-0H, and V~9084~0H.

Gencrel Specifications of W - 9064 ~ OH (7)

Gross Vehicle velght Rating . . . .$0,000 lbs.

BHeelbi8O o . o v o o s « 5 o s » o 206 ~ ZEOW



General Specifications of W - 9084 « OH (7)

{continued)
BAzif®. v ¢ 4 4 4 4 v s s & s+ » Cunnins diesel
NHB = 600
or

Cunmins diesel

HHB - 600

supercharged
or

FE = 40@

Rear 4xle . + , . « 4+ 4 4 4« 4 « . Tenden - drive

TITEB o v 4 ¢« 4 ¢ 4 4 4 4 4 v s » 14,00 - 54

Cost (ipproximetely). s+ o4 s o s $18,000,00

The hourly costs of the Intermetionel trucks were
computed in the seme monner as those for the Reo trucks,
Tire costs were obtalned thru the Firestone Tire Com-
peny (11}. Interest wes figured st 3 per cent of the
initiel investument, The units were deprecisted over &
yeers or 10,000 hours, Overhead snd risk were taken
as SC per cent of the totsl fixed ehﬁiges Repairs were
computed s & cents per mile for models L7 end 83 B
cents per mile for podel KR 11, amd 4 cents per mile for
Eodel ¥ - 9064 - 0H,

Agecording to tha Internstionel Hervester Compeny,
thelr trucks get the following ges mileege (40} 2

Wodels K7 K8 ER 11 %-9064~0H

Wiles per gallon of
gésoline 5.8 5.9 4 3
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01l end greese date wes obteined from the Inter-
nationel trucks in use at the Clover Valley Lumber Come

peny, snd various other operations (40},

liodels E 7 K8 KR 11  W«9064-0H
qQuarts of olil used per .
dey 3/4 3/4 1 1z
Pounds of greese used
per day 1 1 1 1

Tires on these trucks in this region lest &pproxe
imetely 15,000 mlles,

Sterling Logging Trucks

The Sterling logging truck is used exclusively by
& number of large operators in the celifornia region.
The Frult crowers Supply Compeny &t Hilt, salifargia,
uses the chain drive “Sterling"” and hes & fleet of
twelve, The Greyeagle Lumber Compeny &t Grayeegle,
Celifornis, operate six of these units. They &re used
on sdverse grades up to 10 per cent on this operation
and heul up to 10,000 board feet per load, Thafaaliak
fornie Door Compeny et Diamond Springs, California, uses
s81x chein drive "Sterlinge” (43). These trucks are
englneered specifiocaslly for one particuler hsuling Jjob,
end the company belleves thet meximum economy and ef-
ficlency cen only be obteined by this procedure (44).
The Sterling trucks, like the "Kenworths", cen be

driven either by diesel or gesoline anginas; The dusl
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drive, gasoline powered Sterling trucks, for hauling

on-the«highway, sell for approximately $10,400.00 (3);'
This model will haul & load of 5000 board feet and will
have a gross weight of spproximetely 72,000 pounds., On
longer hauls diesel power would be substituted, and this
will inereacse the price about $1100,00., This also ine
creases the welght an additional 400 pounds.

Diesel engines are usually used for offethe~highway
heavy duty models, They will either be a chain drive
or dusl enclosed drive, Trucks of this type range in
price from §13,000,00 to $16,000.,00 and will handle up
to 20,000 board feet of logs (8]

Iue to their similiarity to the Kenworth trucks
the hourly cost figures will not be given,

Kenworth Logging Trucke (20)

Eenworth trucks are manufaotured by the Eenworth
Motor Truck Corporation in Seattle, Washington, These
 trucks are custom built to the needs of the operator and
have been quite successful in hmavy hauling operations.
The trend in thie region is toward the medium sized
trucks, but some operstors use Kenworth trucks entirely.
These trucks can operate el ther with Cummins diesel,
(24}, Hall Scott gasolige (14), or Buda gasoline engines
(12)+ ®hen purchasing a Kenworth truck, the company
upon examining the oonditions of the operations, will
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raaﬁm&en& & eerteln engine, 7The finsl ahwie@,.hawever,
will neturelly be left up Lo the operator,

These units ere usually used for off-highwey opera-
tions due to their size end weight. Bunks exeeeding the
alloweble eight feet is the rule rather than the excen-
tion. “The sdventege in these large trueks are the lerge
lotds that they are capable of hendlinr, The liodel 548
with two trailers has ¢ log capacity of 30,000 board
fTeet.

The three most cormon unts of the Kenworth line are

the vodels 521, 584, and 548,
Lenworth Cenersl Specifiestions (20)

Model 521 lodel 524 lLiodel 548

ngine (48) . . . . . Cun;ins fummins Cunmins
HB « 800 HB =~ 600 Eﬁ - &00
or or
Hall-5cott Hall-icott Haliwﬁeatt
400 400 400
or

Buda 600844
HOTSGPOWEY + o & + » 150 150 150
Gross vehicle weight 35,000 1lbs, 54,000 lba,
fear exle + » . + « Single Tendem Tendem

Tires . 4+ « + o & o«  10.00220 11,00x22 12,.,00x24
14 ply i4 ply 16 ply

Price delivered . . $15,745.00 $20, ?68 00 {23,558.00
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Initizl Cost of Kemworth Logging 7rucks Delivered in
Californin (12)

Kenworth Kenworth Kenworth
vodel 821 odel bE4 Kodel 548

(Curmins Die~ (Cunmins Die~ (Cunming Diee
sel Engine) sel ¥ngine) sel Zngine)

Initiel Investe
ment of chassis

end eab. . . . $11,640,00 $15,515,00 $18,105,00
Initisl Investw

ment of treiler 3,500,00 4,200,00 4,500,00
Tax end freisht 500,00 700,00 906G .00
Breke conneg- , ‘

tions & valves 79.00 79.00 79400
Fuel filter £4,00 &4,00 - E4,00
dsinforeced frome L0000 100.00
Aux, transmission 180,00 150,00

Total initlel in-
vestment 215,743.00  £20,768,00 $83,558,00

¢ost per Hour for Kenworth Logging Trucks

JModel 821 iodel 524 Liodel 548
Initiel investment #11,640,00 £15,515,00 $18,105,00

Less tires. . . . 679,00  1,370.80  £,080.80
Less tubes. . . . 70 .58 149,10 206,00

et investment, . 10,890,30 13,995.10 15,818,.40

Flxed Cherges

Interest . . 163 , +210 237
Deprecietion 1,089 1,400 1.582

IJi canse f’aﬂ » 3»3@ @ 3.89 * 1
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Cost per Wour for Kemworth Lozging Trucks

(Continued)
fodel 621 Tiodel 524 iodel 9548
Insurance +180 +»180 + 180
Overheed & '
Aisk + 06} +433 475
Verlable Charges
Repairs. . ., ,B40 +540 + 960
Drivers! woges 1,600 1,600 1.600
Diesel oil «£58 +558 +£80
011 +030 030 +030
Groease +018 Q15 +OLB
Tires & Tubes 600 1.816 1.828
Totel cost per
hour 5,511 6.557 7.562

The above figures were computed in the same nmenner
as those for the Reo trucks, Tire costs were obtained
through the ¥irestons compsny, Interest wes figured at
3 per gent of the initisl investment, The units were de~
precicted over 5 yeers or 10,000 hours, (verhead end
risk were taken s 20 ner cent of the total Tixed charges,
Repeirs were computed as 20,07 per mile &s reconmended by
the Xenworth Compeny. ™he kodels 521 cnd 524 use ope
proximetely one gellon of diesel oil for every 4% miles,
The Nodel 545 uses one gellon Tor every 3 miles. These

figures were obtained from the Kemworth Compeny [1£).
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These units will use approximately 13 quarts of oil and
one pound of grease per day., Tires on these trucks will
last approximately 18,000 niles (m);



TRAILERS

In the esrly daye of truek logsing i&rcalifarnia,
the equipment wes of the make shift variety. 7Thers
were no trucks designed for the job, so almost any truck
was put to use, For a ti@a stake trucks were used asolely.
This meant small loads, short loads, inadequete springs,
tnd meny other Gifficulties, Later the tr@ilar ceme inteo
use, &nd they wers generally & ”hoﬁama&e” effair, built
up on disourded truck axles, Ais time went on, the bugi~
ness of wmaking better trailers for logging settled into
én industry. Leny of the eerly dey truiler menufecturers
ave now pessed evwey entirely, but meny of the picneers
such as Eﬁlkar; Fage, ﬁa&l; &n& Flerce are still in the

business,
fentworth and Irwin trailers (47)

These trallers a&a mede in Portlend, Oregon by "Went-
worth and Irwin Ine.® This firm has been making and sele
ling logeing trailers for meny years and has earned &
good neme in the logging industry, They nenufsecoture logw.
glng treilers in three siges, 7The largest model is known
as "Lodel U - 25,000 - gpeelal.” 7The specifiocations are

&s follows:
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Gross vehicle weight rating. . . . 50,000

Timken tubuler exle series . . . . 25,000

8ilico manpganese springs « . . « » 18 leaves
5x60x5/8

Brekes~“Timken Heavy Duty® . . . . 17:x5}

Heaech POLe o o 4w v 4 o 4 4 6 o 0 o 100 - B4 B2

Basic tires. + ¢ o 4 4 W 4 4 o« . . 12,00/24

Bunk lengbhe o 4 4 4 4 4 4 4 s . 4 10 T,

The priee of the U - 25,000 Speciasl &s of 4pril 1,
1947 is 44,600 delivered on the west Coast (£7). The water
wouk eapacity will vary with the individual operetor, The
normel temk holds 53 gellons, but larger tenks may be obe
tained. & water control is locsted in the cab, so it is
unnecessary for the driver to leave the ceb to relesse the
weter, All legel llghts sre installed when the treiler
is delivered. They are built to operate with Genersl
Lotor trucks, but will opsrate with eny type. 4ill Genersl
votor Agencles in elther the last or West Slope are
authorized teo sell these trsilers,

The second lergest trailer menufeciured by this firm
is known ss “liodel U - 1700% end sells for 3,840 on the
west Comst (&7). It is buikt similer to the lerger traile
er on & smeller scele. Gpeeifications of the treiler

wodel U - 17000 ere as follows:
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Gross vehlole welght rating, + « « 34,000

Timken tudbular axle sorief. « « ¢ ¢ 47,000

S511ieo monganese Springs: «

Brakes ~ "Pimken Heavy Duty¥,

Reach poles « ¢ « »
Bagle tires « « « o »
Bunk length & +» « & «
Water tenk oapaoity »

The spalleat trailer is

LI R B
® # & #

& & 9

*

¥

*

*

-

L

"

»

]

L I B B T N

e 16 leaves
4x54x5/8

o L6kx7

¢ 65x9% » 24 - 32
« +10.00/20

« 8 £%,

« 53 gallons

the Hodel U - 13000, snd

sells for #£3,000 on the West Cosst {27). This is the

most popular trailer manufsotured by the Wentworth and

Irwin Company. Speecifications for trailer Model U -

1300 are as follows:

Gross vehicle weight ratings. + « « o 26,000
Timken tubular axle series , + +» « «» 13,000

Silioo mangsnese springe.

W% # 13 leaves

4x54x5/8

Brakes - "Timken Heovy Duty™ « + + o 163%6

Reaoh poles « o « »
Basie tiress & + §
Bunk lengthe o+ ¢ o o
Water tenk ogpaoity .

¥ % & »
. A 0 »
“ w & ¥

# & % »

L

*

s

»

#

»

4

]

o 6Ex9% -,24 ~32
» 9.00/20

« B8 ft.

+» 53 gallons



© " The Gunderson Trailer (13)
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This trailer, although manufactursd in 9a?ﬁlana,

Oregon, has found 1ts way into many of the Callfornla op-

erations, ' It 1s bullt to operate with White trucks, but

can, with a few alterations, combine with any truck., 7This

trailer includes a 45 gallon waber tank in the frame and

uses eight 10.00 x 20 - 12 ply tires. The reach is &

Horthwest g%aﬁdard,?” x 9" and includes non-binding reach

. ?011%?#~ The yriaé of tha trailer complete &al&#é&aa is

 #5,770,00 (13).

Cost per Hour of the Ounderson

;Eﬁavyanuty Logging Trailer

Initlal cost delivered in California

Leaa t1res o « v o o o + o &
Less tubes , » « o+ . . b b
Net investment . o v s s s »
FPixed Charges
| Interest @ 3 per cent .
. Depreciations « « « « o
Overhead and risk « « «
Variable Gﬁgrgea |
| Repalirs o o o ¢ o o s »

Gresse, th’s & % & B @

®

*

*

™

L]

*

-

»

»

$3,770,00
905,84
93,76
2,770,40

042
4064

«00B8
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Cost per Hour nyaunderson;
| Trailer (Cont'd.)

Variable Charges (Cont'd.)

Tires and tubesSs s o ¢ s s ¢« s o+ o s o « #599

Total cost per NoUY & o 4 o sse » o » 5 o » 1,110

The costs listed above were caleulated in the fole
lowing menner, The current griaaa of tires and tubes
were obtained fron the Firestone Tire Company, (11,

Pes 114)s Interest of 3 per sent ;nwnét investment was
used because 3 per cent is the highest safe investment
that can be ébtaiﬂaa toéay and is the figure used by
moat large operatorss The trzailer was depreciated over
a 5 year or 10,000 hour pexiua§ Overhead and fisk were
taken as 20 per cent of the total fixed ehargees»

Moast operators, aceording to the Reo Company (10),
set aside one cent per mile for futwre repalr work for
trailers, This is the figure used in these caloulations.
4 trailer this sizey based on trailers used on the Clover
Valley Operation, will use approximately one half a pound
of greass per &aya' The price of grease is $0.12 per
pounds The average life of trailer tires is approximately
20,000 miles in thie region. In these ocsloulations it is
assumed that the tresiler returns to the woods #iding the
truck, In this way the tires are used on the one way
haul onlye
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Reliance Trailers (37) (88) |

& lerge percentage of the legging treilers in the
c&lifornia woods todey are made by the Hellence Trailer
and Truek Compeny. This is due to two reasons, First,
the %elianae company is en o0ld established firm, having
a good reputation of memufacturing good logging equipment
rar many yeers, Second, all of the engineering end menu-
facturing of these treilers is sccomplished in Sen Frane
cisco, They have been bullding logging trellers for over
twenty~Live ysars; sterting with the early type solide
tired units., The compeny mekes both the single axle and
the four end six wheel trailers, vhile the single exle
tr&ilers are'used in sopme oyar&tiana; by far the grester
mejority ere of the lerger type. The larger trellers are
of the articulated axle mounted type, This eliminetes all
torsional streins from being trensmitted to the springs or
freme, The most populer logging trailers put out by this
firm are the Models 424L; 430L (now known as model 428L},
434L end the 450L,

The lodel 424 - L is one of the most populaer treilers
menufactured by this company. It is light euough to be
used on highwaf haula; yet heavy enough to stend the pune-
1shment given & logging treiler on privete dirt roads.The
retail price of this trailer in Sen Frencisco is $2900.00
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(45)s This price is current as of March 7, 1947. The
rate& capacity of the trailer is 6,000 board fégt and
weighs §,160 pounds., The standard size tires to be used
with this trailer are 9,00x20 duals, but 10,00x20 dual
tires may be substituted. Equipment included in‘%hé sale
‘15 the swinging bolster on traller with cross chaine and
chocks, also bolster with chains and chocks for truck,
reverse vacuum tank,‘anﬁ break-sway valve, If sny extra
‘equipmant is desired, 1t will come as an additional cost.
Some of the extra equipment available for this trsiler
are brake enntral valves for mounting in cab, air or
‘vacuum, different types of air brakes, special wheel
hequiymaﬁt; water tanks, losders, special type reaches,
~'a’ frama‘aﬁé traller carrylng equipment for truecks.

The next size trailer 1s the Model 430L or 428L,
It has & capacity afylﬁ,cﬂc board feet and weighs ape
‘proximately 5,800 pounds, The standard size tires to
be used are 9.75x20 duals, but 10,00x22 dual tires may
be aubstitﬁtaﬁ, The retail price 1s $3,200,00 in San
Francisco as of March 7, 1947 (45). This traller is small
enough to be used on the highways of Gulifernié if the
load is limited, and sturdy a#augh to oparata.affiéiently
on the roughest roﬁda. Equipment included in the sale
of the 430L model 1s the same as the 424L. )

The Reliance Gampany.builda two types of trailers,

which they class as springless type and are used for off-
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highway operations., The smallest of this type is the
Model 434L, It has a capesity of 10,000 board feet and
cogts $3,958,00 in San FPrancisco {45). The specifica~
tions are ss follows: -

AX)eBsaensvsnnssssanses 18,000 pounds capacity each
BrakeBssessssssssssesas 8" with 2/3" Brake lining
Braks‘anntralss.*‘s;.;u Weztinghouse Air
WheelBeseessasarsansssn Budd |
PiT0Bevesnasrasronerens L1400x22 « 12 ply dual
Log bunk widthesossenes 8 to 10 feet
ReaChusessssunssssnsasss B8 X lé“ Steel
Equipment included with the sale of the 4341 ine
ocludes bunk with eross chains for truck, tank and lines
for water on brakes, coupling, stinger, and bunk locks,
The largest model manufactured by the company is
Hodel 450L, and it ig of the offehighway type., It
has a oapacity of 14,000 board feet and costs $4,812,00
in San FPrancisoo (45)s The specifications are as folw
lowsas
AX10Besurssnsvensssrss 25,000 pound ospacity eaeh
BrakeSesssssoessssssas 20%8 with 2/4" brake lining
Brake controlesssessss Wostinghouse Alr
WheelBsesnesssavsanens Budd
TLireBaocusososnsesnsss L2400x24 « 14 ply Dual



Log bunk width « o « « o « ¢ » » 10 feet

ROBCH « o « o o o o & o o « & so 8"X10" Steel

Equipment included with the sale of the 450L is
the same as that of the 434L, |

69



CATERAPILIAR ELUIPMENT

The greatest majority of the logging units in the
Californie woods today are manufectured by the caterpils
lar Tractor Company of Peorie, Illinois, They are the
producers of such items as tractors, bulldozers, screp-
ers, rippers, cable~controls, motor graders, diesel elece
triec sets, and many more pieces of logging equipment,
This firm is the result of two ploneer tractor menufée-
turers uniting: In 1925 Charles Holt and Daniel Best
were Joined to form the present Ceterpillar Compsny. In
the years up to the last world wer "Caterpillar® built
two lines of equipment, the gesoline type and the diesel.
The diesel, due chiefly to low fuel consumption, hes gre-
dually replaced the old familisr "sSixties® &nd "Sevenby-
Fives.” Due to extremely smell demsnd for gasoline trace
tors, production of this type wes discontinued prior to
the beginning of the war and indicetions are that they
will never egain produce mechines of that type,

This company works in conjunction with seversl other
compenies In the menufecture of whet is known ae "Logging
Units." The Caterpillar tractor end Hyster wineh end arch
is évtyyieﬁl exemple of one of these units. Before this
lest war the Caterpiller Compeny and the La Plant Choste

Company used to produce & bulldozer unit. The tractor
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wes mede by the Ceterpiller Compsny and the blade &ssembe
1y by the le Flamt Choste Compeny. Since the wer, howe
ever, L& Plent Choate has cessed to menufaeture bull-
dozers end heve concentrated on other dirt moving &ssemns-
blies, This lesves the bulldozer menufsclure entirely up
to the Ceterpiller éam@&my.

7The most femiliar »caterpiilert wnit in the woods to-
‘dey is the DB trector. it is used us the power plent for
arches, scrapers, rippers, bulldozers, winches, donkies
end yerders. The &pproximete price of the 08 is [9,747.80,
delivered in Celifornia (42). It will develop 113 drawbaer
horsepower snd 131 belt horsepower, It hes slx speeds fore
werd end two reverse, moving as fost 28 4.9 miles un hour
in sixth gear or &8s slow ss 1,6 miles per hour in first,
It has & geuge of 78 inches and welghs, realdy for sulip-
ping, 54,160 pounds (4,p.4~5). The D8 con be used with
the Hyster logging arch or ithe Carco ledium Yearder with
little or no alterations. ‘‘he Clover Velley Lumber (ome
peny hes four Gebterpillar D8 tractors pulllng the Cérco
Yerder (sreh) and have nad excellent resulis.

The Caterpiller o7 trector is the second lergest
size in this line. It can develop £0 drawbar horsepower
end 92 belt horsepower. It hes & gauge of 74 inches and
weighs ready for shipping, £4,530 pounds. It has five

forwerd speeds and four reverse, moving s Test es 6
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miles per hour in £irth genr end 1.4 miles ver hour in
first (4,02.6). Neuy operetors prefer the DY bectuse of
its lower initliel cost sud specd., The Clover Velley Come
pany hes s D7 bulldozer thet they consider ldesl, vecause
it is used in shellow cubs mnd in sleering srall ooles,

Its ineresscd specd and mencuverahility meke 1t more dee

slreable then the larger DR, Tts srice, delivered in Cal-

1y 27,480,821 (4%, 11 of the
Caterpiller troctors heve an indspendent cosoline sterting

the left sgide of the nein en-

gine, It is usus started by means of & orenk with tﬁ&
g, D7, snd D6 end Ly & rops with the D4 sud D&, Tho usual
practice i3 to stert the sterting engine, let it warm up,
cut it in on the wain enszine, snd let 1t run until enough
pressure is built up Vo rua indorzendently. The starting

rs

ne is then secured., Vhen 1% s necessary to stop the

o
[

ng
trector for auy resson, the moin smgine 1s sither kept rune
ning, or the trector is parked on & slisnht incline to faei-
livate sterting. The D7 1z used meinly in the cspacity
of 2 bulldozer, for ground and arch akx&aiﬁg, to haul
screpers end rippers, snd as the power plant for & donkey
or yerder.

“he Ceterpiller D6 is used to & limited extent in
the Celifornia woods, Tt is too smell for zost of the

yeraing operaticns, It is used &g 2 bulldozer in L1ight



51
cuts or as the power plant for e donkey. It cen develop
€5 drewber horsepower and 65 belt horsepower, It hes
five forward spoeds and four reverse, moving as high as
8.6 mlles an hour in fifth gear and s slow 68 1.4 miles
per bour in first. It is eveilable in two slzes, the 74
ineh gauge weighing 17;336 pounds end the 60 inch gauge
welghing 16,695 pounds (4.p.7). The approximete price of
this tractor delivered in G&lirarﬁia; is 5,827.00 (42).

The Ceterpiller Compeny slso mekes two smaller traew
tors, the D4 and the D2, They ere very rarely seen on
any logging operation in this region, In the last few
years & speoisl use has been developed for these tw@
types, and that is supplying power for the power chain
Baw, If the D4 and bﬁ does appeer in the woods, it is
usually in this capacity, The Clover Yalley Compeny hes
two of this ﬁﬁpe, One D4 with generstor furnishing power
for two itkins ulectric Power iews, eand one D2 furnishing
power for one itkins ilectric Fower saw,

The Caterpiller bulldozer series are put to good use
in elmost every operation of any size in this reglion, The
mosgt praectical use comes in the role of elearing right of
wey snd the asctuel construetion of logzing roads, The
Clover Velley Compeny keeps ihree bulldozere in constent
use. They operete one 85 straight blede to clear landw
ings, to keep the rosds close to the skidding operation

open, &nd to meke the last minute alterations on the road
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end especielly to the turnouts, They also employ & 78

straight blsde to clear rizht of way aud 8 8. to gone
struct the logsing ronds, The mein units in the woods
taéay-ara the 84, 82, 74, and 65, The lethers 5" and
“AT indleate straizht or angle blads,  The mwabers nge,
77y end 787 indleate the nize tractors %hst handle these
blades. The unit is operated eithor by ¢ Tront or resr
cable conbtrol, Uz to the perind hefore 4w way, the rear
ceble econtrols relied on an overhen structure to carry
the cable to the plada, furing the war they have Luprove
ed the unit ond now it hes reconed & polini where the csable
pesses throush @ pipe Just cbove the trocks. Thals ime
proves the vislon of the operator end pleces the ceble

control in the rear of the unit where it is reletively

e

safe. The chief disedventege of the front esble conbrol

b

is its locetion, It is eitusted rether low under the
rediator ond suffers demege when rosks, airt, suow, aad

even suplings ere forced up between the radisctor shield

1

end the reer of the blede. Tt slso hos 1 thae 41 lsadventage

gl

of being exceptioneclly hard to work on shen domuged due
o the lcection of the blade. The adventéses of the
front ceble control ere initiel price, vud less cable to

consend with,

L&

“he &3 bulldower has & blade 1357 inches in length
to o helght of 48

end 455 inches hizh. Tt cen be 14fted
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1nchéa above the ground, and the unit welghs approximatew
ly 5200 pounds (4,p.ll). The price of the unit delivered
in Californis, ls $1483,12 (42). |

The 8A bulldozer has a blade 160 inches long and
38 3/4 inches high, It ean'berlifted to a height of 50

inches above the ground, and the unit welghs aﬁprﬂxim&tﬂ@g
| 6070 ggunds {4,0¢13)s The price of the unit &n;ivéreé in
California 13 | 1,854152 (42).

The 7S bulldozer has a blade 1233 inches long and
45k inches high. It can be 1lifted to a helght of 42
inches above the gronnd,?and the unlt waighsfaypraximataly
4340 pounds (4,§.Ié}e The prlce of the unit deliﬁ&rsd in
California, is $1,286,85 (42).

The TA bulldozer has a blade 152 inches long and 38
$/4 inches high, It can bo lifted to & height of 40 inches
‘«gbava the ground, and the unit weighs spproximately 5,245
| pounds (4,p.13). Tho price of the unit delivered in Cale
ifornia, is $1,638,71 (42),

The 68 bulldozer has a blade 98% inches long and 37%
inches high. It can be lifted to & helght of 36 inches
above the ground, and the unit weighs approximately 2,728
pounds (4,p.12)s. The price of the unit is delivered in
California 1s $1,020.70 (42). |

The Caterpillar Company bullds three sizes of scrapms
or what is commonly T&I18d "carry-alls.” They are the “8lf,
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"70" and "60", and they carry 17, yerds, 11 yerds snd

74 yards, respectively. They are bullt to operate with
the Caterpillar 08, L7, and 56 tractors and C&teryilw
lar reer cable contrel, 4lthouszh built to cerry dirt
for f£ills in the constiruetion of rcﬁds; the “garry-ell®
finds enother use in the celifornia woods in the earry-
ing end distributing ballast, In neny reglons in Celif-
ornia, especlally neer llount Lssscn, there exist pockets
of partielly decomposed lava rock, This is reslly a
mizture of dirt snd smell pleces of lzve about & helf
inech in &1&mﬁt@$, This mixture mekes ean ldecl summer
bellast when spread hy e cerry-all” to & depth of six
inches, weatered éaring the uight, end worked by &

greder the following dey., In most instences this bal-
last must be trensported & consideroble distence and the
"gariy-all” is the ideel piecce of eqnipment, The Clover
Valley Compuny operutes one Ho, 80 scraper, 7This plece
of equipment is new, g0 few opereting costs werc ob-

tained,



To Determine Hourly Cost of caterpillar

DB Traoctor -« 78* Gauge

Cost of D&, F.0.B. Peoris, Illinois . . . £9,300.00 {48)

Freight cost. « o« « o & + . PR T T S
Initial Investment. . 4, 4 « o o v o « o »

Pixed Charges

Deprecistion. . + + + &« ¢« . . s wa

Interest, taxes, lnsurvence, . . « «

Overheed end risk (20 %

Totel fixed charges .

Verisble Charges

HRepelrs + & + »

Q}_}ﬁr&t‘:ﬁrg « 5 % &

Dlesel fuel . . .

gesoline. + « & o

-~

*

*

*

*

»

%

#

F

*

*

*

of the above)

* LI * » ]

*

*

E 4

.

%

»

*

*

.

*

*

L 3

*

»

%

*

*

*

*

L

¥

»

*

*

Lubriecation oil ¥ % B B 8 8 ¥ & % »

Grease . . . 2 OE s » % @ ¥
Totel variable charged + o v o » » «

Total CoBL Der NOUr 4 4 v & v v 5 « « o «

» %2 % & %

447,50 (42)
9,747,50

o785
JE98
258
$1.620

975
1,600
+280
020
.160
090
$3.125
34,645

The costs for the Caterplller D8 trector were come

puted as follows: The initial price f.0.b. was guoted

by the Ceterpillar Agency in Sen Leandro, Californias

(42), Frelght retes were obteined from the Southern

Pacifie Company and figured from Peoria, Illinois to

Sap Leandro.

Depreciation period was taken &s 5 years

77
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or 16;030 hours, This 1s the period advised by the
Ceterpiller Company, and the period used by the mé Jority
of logging companies, |

Initial investment = 8747.50 = §$0.975
Life 1n hours §

Interest, texes, and insurasnce were ttken as 10 per
eent of the average annuel investment.

LeboTs = Initiel Investment + innuel investuent »
= _ z ;

a@46¢ﬁﬁ {iverage snnuel investment ) (107):

9747.50 + 1949

Repairs were figured a&s 100 per cent of the annual

depreciation, |
(hnnuel deprecistion){l00%) = (lQ@Q.éS) {1,00) & £0.975
Hours per yeer 2,000

The operetors' wages for the 18, ﬁ?, end D6 type
tractors sre the same, This wege of 21,60 per hour is
eurrent es of llerch, 1947, This wege represents en in-
erease of 15 cents over the wege of & yeer ego, &S no
new incre@se is expected for the first half of this
year at least,

The fuel, gasoline, lubricetion oil, &nd grease
costs were obteined from aetuel experience with & Cater-
pillar D8 ead DY trector on the Clover Valley operation
during the season of 1946, . It waes found thet the D8 will



use 16 drums of diesel oil per month, The wmonth used

for this determination had twenty-five working days, end
the trector worked eight hours per day, Bech drum hﬁﬁ a
capacity of 55 gallons, but 50 gallons wes the meximum
thet c¢ould be recovered, This wes due to the drum not
being rull, lesksge, apilling; and the inebility to drain
the last few gillons due to the shepe of the drum,

{Gellons per drum)(Drums per month} = (50) {1&) a 4 Lwrbge
{Hwaber of days) (Hours per day)

gallons used per hour.

The price of dissel fuel in this region ls 7 cents
per g@ll@n when purch&aaa in large quentities.

Geseline is used in the sterting motors of %he dlesel
treetors. They ere started by hend, ellowed to warm up,
snd then used to turn the main engine over until enough
compression is built up to run independsently. On new
trectors this tiue is spproxinately four &inﬁtea; while
on the older types it mey teke as long &s 10 minutes on
¢old mornings., They use on the sverage 1.2 gellons per
dey or .15 gellons per hour, The price of gesoline de~
livered to the woods is 15 cents when purchesed in guenti-
tles of a drum or more.

The D& trector used approximetely 1l.5 gallions of
lubrieating oil per sixz day week, The price is 65 cents
per gallon delivered. |

{gellons per week) (price per gallon) = 11;&
(days per week) (hours per day) ‘
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The treetors in this region, because of the large

smount of dust, are greased at least once & day, end

those units engsged in exceptionelly dusty Jobs, like
drawing sorapers, ere greased twice & day. 7The average

D8 unit working on the average job, will use six pounds of
gresse per day. The greatest part of this gresse goes
into the seeled bearings of the tracks, It has been my
experience to find the aversge 1life of & sealed bearing

to be epproximetely six months for tﬁa first yesr of operé-
tion and four months for the remeining years. The sesled
bearings in the Clover Velley tractors are replaced but
once & year, This is'&aecmplishe& in the winter when the
trector is aamyletély down for repeirs, The lgeaﬁi&n and
nature of these bearings meke it slmwost impossible to ree-
plece in the fields The current price of grease is .12
per pound.

(grease per day)(Price of greese) =(6)(:12)=.09
Working hours per day 8




To Determine Hourly Cost of Caterpillar
D7 Tragtor - 74" Gauge
Cost of D7, f.0.bs Peoris, IllinoiS...se $7,150,00 (42)
Froeight 008tacessnsocarensenesssnasassns 31521 (42)
Init18] 10VEOtDENbaereraearnnsaennronnne 74465481
Fixed Charges

m@rﬁ@iatiﬁﬁiﬁt-ﬁ.a-ta*»cu,¢'¢;,¢auiqf « 747
Interest, taxes, Ansurant@.v..csecs 224
Overhead and ri sk (20% of the above) +194

Total fixed ChargeBiscnvsevesnncsns 1,165
Variable Charges |

ROpBLITBecasasecssssavssnssvesnnrnes « 747
s@@x‘&tﬁz"ib*tqb‘asogbba;oraaugwptbﬁ&t 1,600
Diesel fuelucisovicnarssnnssonsonas +845
GaBolin@avessusnsenssassscnnsnsnnsn «019
Jubricating oddeccsevessvsssressrnes 091
@rﬁa‘“!linvonnavi%0&‘:10;uaitiéiiﬂ& »076
Potal voriable OhargeS,e.scesnnsess 24778
Total cost per hgw%t*iiﬂiﬁ.@ﬁ'i#;‘tﬁﬁti 3,943

The fixed charges for the D7 tractor were figured
in the same manner as those for the D8, The initial
price is $7,150,00 £.0.b. Peoria, Illinois, as quoted
by the Caterpillar Company at San Leandro, Californis,
(42), 4 freight charge of $1.31 per hundred was quodbed
by the Southern Pacifie Conmpany from Feoria to San Le&ndro
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This unit ready for shipping will weigh approximately
24,330 pounds (4,p,.7). All prices are current as of
Herch 1947, 7The operator's wages are the same as that of
the DS, namaly‘$1,60‘per hour,

The D7 tractor, féo& whieh studies have been made at
the Clover Valley operation used 14 drums of diesel oil
- per month, The month used had 25 working days.

This tractor uses approximately one gallon of gaso~

line per day for its starting eﬁgines

“Wor ing hours per day
This tractor uses spproximately l.l2 gallons of
lubricating olil per day.

(Gallons per dav){Price per gallon)=(, (465 ) 28,091
work‘ng hours per day

This tractor uses approximately 5 pounds of greese

per day.

Pounds per day){(Price per uun&)z( 12)=80.078
!ﬁarﬁ?ng hours per day!
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Te Determine Hourly Cost of Ceterpillay

06 Tractor - 74" Geuge

Cost of D6, f.,o.b, Peoris, Illinois.

Frﬁi@htﬂoatﬁaiggnticquacu

Initisl investment ¢« o« « v o » « &

#ixed charges

Deprecistion. . . . .

% @ &®

Interest, taxes, insurcnce. .

Overhead and risk (20% of

Totel fixed chorges . .

Variable Charges
Repeirs . , ., . ,
Operator. . . . .
Diesel fuel . . .

@ﬁ 361112% * * * . &

Lubriesting oil .

OQretsd®y + « o+ «

-

*

-

*

*

Total verieble cherges.,

.

Total cost per hour., . + . +

The fixed charges for the

the

- ®

* »

* *

L]

. $5,600,00 (42)

*

*

227,02 (42)
5,827,02

583
W175

above) «1528

k.

*

*

*

»

* * * .

$ 910

+583
1,600
«195
+014

« 084
+060
$2.5%4
$3.444

D6 trector were figured

in the scme menner as those for the D8 and D7. The

initial priee is §5,600,00 f.0.b. Peoria, Illinois, &s

quoted by the Caterpillar Company &t Sen Leendro, Celif-

ornia (42). 4 freight cherge of §1.31 per hundred was

quoted by the Southern Pseifie Company from Peoris to

Sen Leendro, This unit reedy for shipping will weigh
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| 4
approximately 17,330 pounds (4,p.7)e All priges are ourw
rent as of larch 19&?. The operator's wages are the game

ag that of the sa and D7, ‘namely %1‘6$ per hanr, The D6
tractor upes agpramimaﬁley eleven drunms of diesel oil per

month (6,ps+203)s The nonth taken had tweniy-five working
daya. ’ |

g .Q?Eéllgé‘ﬁﬁl e $0.193.

This tractor uses a§§raximataly~§?&f 2 gsllon of

gasoline per day for its starting engine (éi@uswﬁ)i
(Gellons per ;(cagt per gellan) =z (£){.16) 5 $0.024

This sraeﬁsr uges ayﬁrnximataly 1,94 gullana
lubricating oil per day {6‘y¢2*§}g
{Gallons per day)(Price per \7f7au} - %9*984

This tractor uses a@praxiwaeely 4 pounds of grease

per day (6,pe2«3).
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Hourly Cost of the Ceterpiilar Ho. 80 Seraper
Under iverage Logeing Conditions

cost of lio. 80 Sereper, f.0.D.
Peoriac, Illineois ., . . .,

Freleht Cost . . v « « 4 o+ . .

Initial Investment . . . .
7ixed Charges

beprecistion. . . . .

*

*

*

*

»*

Interest, taxes, insurance,

-

*

Overheed snd risk (204 of the
above). .

Tovel fixed charges .
Veriavle Charges

Repeirs . . v« 4 4 e

Cutting Hdges . . . .

S o - -

Cables and Shesves, .

{}I‘ﬁﬁae » - * * * * » »

-

*

Total wveriable charges,

Total cost per hour. . . .

*

-

-

*

L4

#

.

-

*

.48,565,00 (42)

*

.

®

*

527,50 (42)
8,892,50

1,111
+278

L2878
¢ 1.667

+ 555
»100
820
510
©.090
1,975

The hourly costs for the Caterpillar o, 80

screper were computed in the following manner: The ini-

tial price of (8,565.00 f.o,b, Peoria, Illinola, wes

guoted by the Ceterpillsr Compeny (42). ¥Freight cherges

of 5131 per hundred from Peorie to San Leandro were

quoted by the Louthern Yacific Compeny. This unit
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welghs 25,000 pounds ready for shipping (4,p.l14-18). The
Caterpillar scrapers are deprsciated over 4 years or
8,000 hours, This is the recommended time stated by the
Caterpillar Company (6,p.3)s The Clover Valley lmmﬁar
Company has only one scraper, a No. 80, but baing’eﬁly
two years old, they do not have enough information to dew
termine & reasonable depreciation periocd, Depreciation g

Initial cost =z 8892,50 = $1,111
IiTe in hours 8056 *

Interest, taxes, and insurance are taken as 10 per

cent of the average annual investment, A.A.I, =

Initial investment + Yearly deprecistion =
— 7] . N

8892050 + 2823,12 » $5557.81 (Average snnual Invest~

early working
ment){10%) =
hours

Repairs are teaken a8 B0 per cent of the yearly deprew

clation charge. Repair hourly cost = gnﬁgraciatioﬁ)(sa%)g
: (Yearly working hours)

2223412 ) { +50¥=$0. 555

The operator’s wages are charged off to tha,tﬁaet@r,
so 1t does not enter into these calculatlons,

This unit will use one cutting edge for the apron
every 200 hours, (Actgally, the cutting edge on the Clover
Valley "cerry-all" or scraper lasted well over 200 hours

but 1t was working in exe@ptianally fire material and had
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long heul, On the average heul in sverage m&t@r&&l,
the life spen would be glose to 200, The price of the
6Hﬁtiﬁ¢ edge for the No., B0 ls epproximately £20.00,.

Cutting edge hourly cost = Guttin& gdge cost = ﬁg'gg
fe in hours

$0.10 |
The tires on this unit will last about 5000 hours,

and the &pproximete price is 2600 for the set (11,
p.114). These figures ere teken from the *Caterpillar
Hendbook™ (§,p.29), since the Clover Velley scraper is

too new to obtain sny tire costs, Tire costs per hour =

Tireveeat = 2560 = §0.52

The cable and sheave costs were teken from the
Caterpillar Hendbook" (5,p.29). It is figured at  cents
per yard for the aversge produstion of 63 yerds per
houry The average capecity is 14 yerds, snd the unit
mekes 4.5 trips per hour,

This unit will use 6 pounds of grecse par‘éay,
Thles is the everage Tigure obteined from the Clover Vel
ley screper. A lerge percentasge of this grease goes in
the bearings of the apron., These bearings, especially
on extremely dusty operctions, have tc be gressed three
times & day. Grease hourly costs = (Grease used per hour)

(Greass price) = (.75} (.12) = .09
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Hourly Cost of the ceterplliar No. 70 Seraper
Under Aversge Logeing Condlitions

cost of No. 70 Seraper, £.04b,

Peoria, Illinois.
:ﬁ‘r&ighﬁ&s&ﬁ.,:.w‘ﬁ'«na

Initiel investment. « « « «

Pixed Cherges

L4

bepreciation . . . . . . .

Interest, taxes, Insurance

Overhead end risk. . « .

Total fixed charges.
Varlable Chearges

Repeirs. +« + 4+ v & o

cutting edges. . .

TIres. + « o« « « o

Cable and Sheaeves, .

Gf%%ﬁ;ag.a.-

*

*

*

Totsl variable charges

Total cost per hour , . .

L

*®

-

*

*

*

*

*

*

E

*

£ 3

*

-

*

+$6,050,00 (42)

*

*

»

»

229,85 (42)

. 7685
+196
+196
14177

393
075
+EE6
075

1.248
$2.485

The hourly costs of the Caterpillar No., 70 ser&pez

were computed in the seme menner as the Ho. 80, Initiel

cost of §$6,050,00 f,0.b. Peoris, was quoted by the Cater-

piller Compeny (42). The freight cherge is {1.31 per

hundred from Peoris to San Leendro. The unit wﬁighﬁ

17,500 pounds reedy for shipment (4,p.l4~-14},

The sverage life of the cutting edge is 200 hours,
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and the price for this unit is $15,00 {42} cCutting

edge hourly costs = Cutting edge cost = 15 = $0.075
Life in hours 60

The averuge life of & set of tires is 5000 hours,
with a set costing spproximetely $£,400,00 (11,p.14).

Tire hourly cost = Tire cost = 2400 = $0,480
Life in hours 5000

3

¢eble and sheave costs &re celeuleted as ; cents per
yard (39) (5,p.29)., The average loed for this size is 10
yerds and 4,5 loads per hour was teken &8 average, Cable
end sheeve hourly costs = {Loads per hour){iversge loed)
{+008) = (4.5)(10)(,008) = .28B

This unit will use § pounds of grease per day (6,p.5).
Grease hourly cost = {Crease pér hour)(Crease cost) «

{ 0635) ( 12 }n%‘“ﬁ@?ﬁ
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ﬁaurly'ﬂest of the Caterplilar Ho. 60 Soraper
Under Aversge Logsing Conditions

Cost of No. 60 seraper f.o.b. Peoris,

Illineis. , .

Frai@ht COBL & & & o v 4 I tk‘

Initial investment . ., ., . . . .

Fixed Cherges

Deprecistion. . + . « . .

*

Interest, texes, insurence.

Overheed end risk . . . . .

Totel fixed cherges .
Variable Chearges

REPAIrs ., . . + . . .

Cutting edges , ., . .

TIres . o . 4 4 4 . .

cables and sheaves, .

E

Ed

E 3

Grﬁﬁo?‘:ﬁ. * L I . » L I S

Total variable charges.,

Total cost per hour. ., . .

-

The hourly costs of the

*

L

*

*

.

L

*

«

#

*

*

Caterpillar

-

s

¥

»

$4,275,00 (42)
161,15 (48)
4,436,13

555
.159
139
.853

;3?8
,045
+400
+ 180
+080
« 945
$1.776

lNo. 60 sereper

were computed in the seme menner eés the No. 80, Initiel

¢ost of {4275.00 |f,0.b, Peoris, Illinols, was guoted by

the Caterpiller Compeny (42).

The freight charge is

#1431 per hundred from Feorie to Sen Leendro. This unit

welzghs appraximately‘l%,SOQ pounds ready for shipping
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The average life of the cutting edge is 200 hours,

and price for this unit is £9.00 (42). Cutting edge

hourly cost « Cutting edge cost = 9 = $0,045
- Tife in bours 200

 The average life of & set o¢f tires is 5,000 miles
with the price as $£,000,00 for the set (1l,p.114). Tirve

hourly cost - Tire cost - £000 = %@,40
Life {n hours BOO0

Cable and sheave costs are calouleted @s i cents per
yard {5,p.£9)« The averege loed for this size seraper is
7 yerds, and 4,5 trips per hour wes teken #s average,

Cable and sheave hourly costs = {(Loads per hour) (Average
loed) (.005)m (4.5)(7){.005) = .16

This unit will use 4 pounds of grease per day (6,D«3).

Grease hourly cost = (Greese per hour)(0retse cost) =

(s5)(.12) = 20,075



o2
Hourly Cost of the Caterpillar 8 A Bulldozer
Under Aversage Logzlug Conditions
Cost of BA bulldozer [.o.b, Peopian, o
I1linols « « &« « @ s%l;’?&ﬁcm(éz)
| Prelght Cost + « &+ « L N L I ‘7@@53(&3)
Initisgl investment . ‘»“". . 5 s 0w ““ . 1'834;52

Flxed Charges

napraai&tiany‘» D I «183
Interest, taxes, insurances « « + « +085
REPAITS o o v o o o o o o o s o o o 40892
Total fixed charges . « « « « « o « «330

Varlable Charges

Cutting €dgse « o+ o » ¢ = o o & « o .160ki

Greasee o o o o ¢ ¢ ¢ o o o ¢ 5 s @ 002

Total variable charges,. « « o 2 o & «162
Total OBL PEr NOUP « o o o o o s o o s o492

The hourly costs of the Caterpillar 8A bulldozer
were computed as follows: The initial price of $1,755.00
f,04bs was quoted by the Caterplllar Agency in 8an
Leandro, Callfornia (42), PFrelght rates were obtalned
from the Southern Pacifiec Company and were quoted aé%&.ﬁl
per hundred paﬁﬁéa from Paariﬁg Illinois to San Leandro,
0&&1férni&¢ The approximate weight of this unit ready
for shipment is 6070 pounds {4,psl0~11)s The deprecia=~
tlon perliod was taken as five years or 10,000 hours, This

is the period used by most of the operators in ﬁhiayre~
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gion. Depreciation = xmtml investment = 1&5&;52 gﬁmw&
e in hours Uy OUU

Intereat, taxes, and insurance were tsken ag 10

per sent of the aversge annuasl investment,

AeheIs & Initiel investment %Axm«t;al investment -3

1824.52 4 366,90 = $1100,714

precistion., Repair cost g |

~Hours per Jesr

53&6.90;5.561‘g $0.0917 or 0,092
TLA

There are no operator's wages charged off to the
bulldozers.

The 8A btulldozer will use one cutting edge wempy 300
hours. This is taken from the "Caterpillar Handbook"
{6,p+29) and has been approximated by a Clover ?%1103
bulldozer. The cutting edge for the 84 costs $50.00

{(42)s Cutting edge hourly cost = Costs of blade »
Tiours in use

50400 = $0,160

This blade will use spproximately .01l3 pounds of
grease per hour according to the "Caterpillar Handbook"

(B,pe29)e Grease cost per hour =« {Pounds per houyr)
{Cost per pound)s (+013)(.12) g 4002
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Hourly Cost of the Caterpillar 85 Bulldozer
Under Average Lagging Conditions
Cost of as bulldozer, ﬁn*h‘ Pecris,
Illiﬁﬁiﬂwn&a&av»%# %1.4:15&9@ (43)
Freight 008becscsssesssssesacessnsvnssnsns 63#13 {42)
Initial 1!1?98‘5%&@1*&;*41incstuniﬁgu»caat 1;4831:3»3

Pixed Charges

Depreciotionssesecssvscassossssnsnsns +148
Interest, taxes, insurantei.ssescese 044
RepBirBasesssssensasnssssesssnsnanes +074
Total fixed chargeSescssesonssssssonss +266
Variable Chavges,
Cutting e0gCessasersovrnsncssosesnne +160
GreasSesseressccsscrsscsnssconsssonsosns «002
Total variable chargeSesssacssssises «182
Total 008t per HOUP wesnsecoosssenssvasnns +428

The coste for the 8S Caterpillar bulldezer were com~
puted in the same manner as those for the 8A, The initial
cost f£,0.b,., Peoria, Illinois, is $1,415.00 (42). The
freight rate as quoted by the Southern Pacific Company
was $1.31 per hundred pounds from Peoria to Sean Leandro.
The u.tit weight 5,800 pounde veady for shipment (4,p.10-11)




95
Hourly Cost of the Caterpiller 75 Bulldozer
' Under Average Legging Conditions
Cost of 78 bulldozer, f.0.bs Peoria,
I11inoiSeuessnss $1Q 280,00 {(42)

Freight COBLasssuvrrrsvserasrsnurnnnne 56.85 €4£}
Initial investmenteiecscecaceresnavasnes 13%6:35
Fixed Charges

DeprecioatioNsseencsessnsoonsnsses «129
Interest, taxes, insurantes.sees +039
ROPALTBecsonsssvaossnnnssossnnsns +065
Total fixed chargeBesessssenvsnes 233

Veriable Charges

Cutting Gé&éiﬂtln;su%uq#i*n‘iQinﬁ : «15
GreasBeccossessssnscassnsainnssns 2002
Total variable ehargeBesseresessse +«152
Total 008t per NOUPwwssscsvesssnsnsoses + 385

The hourly costs of the Caterpillar 75 bulldozer were
computed in the same manner =s those for the 84 and 83,
The initial price was $1,280 f£.0.b., Peoris, Illinois (42)
The freight rate was gquoted as §131 per hundred pounds by
the Southern Pacifie Company from Peoria to San lLeandro.
This unit weight 4340 pounds reamdy for shipping (4,p«12}.
The cutting edge snd grease cost for this unit and the
74 are identical.



Hourly Cost of the Ceterpiliar 7. Bulldozer
Under iverage Logsing Conditions

Cost of 7A bulldozer, f,0.b, Peoris, - ‘
Illinois. . % %l,ﬁ?&g@ﬁ (&3}

Freight cost . . . . . . ., A 68,71 (42)

-

Initiﬁl iﬁV§3tm&ﬁﬁ N & & s ; . 5 = ¥ lgﬁsgavl

Fixed Charges

Deprecietion, . . . « , + + + . o164
Interest, texes, insursnce, . . . 049
RODEITS v v 4 4 4 4 4 v s o o s +O8BE
Tobal fixed chorges . . . , . . . +£95

Verlable Charges

Cutting eQ8es & o v o 4 o« 5 » o o «150
CPOBE@e & & 4 o o o % % 2 ¢« o » 008
Totel variable charges. . +» « + 152
Totel 008t PEX NOUDY v 4 v 4 o o o « » 447

The hourly costs of the Caterpillar 7i bulldozer
were computed In the seme menaner as those for the 84
and 8%, The initial price wag £1,570.,00 £,0.b, Peoria
(4£). The freight rate: was quoted as 1.31 by the
Southern Pacifie Compsy, from Peorie, Illinois to San
Lﬁ&n&ra; c&iiferhia. This upit weighs ﬁ;ﬁéﬁ pounds
reedy ror shipment {4,p.13}), The cutting edge of the
74 costs approximately £45.00 and lasts about 300 hours

ageording to the "Caterpiller Hend Book® {5,p.29),

28
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This blade will use approximately .013 pounds of
grease per hour according to the "Caterpillsr Handbook"
(5,0+29)¢ Grease hourly ocost = (Amount used per hour)
(price per pound) z (4018)(.12) g .002,
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Hourly Cost of the Caterpillar 63 Bulldozer Under
Average lLogging Conditions

Cost of 68 bulldozey, f.o.b.s Peoria, ,

11140048 eevesnss $985.00 (42)
F@ﬁighﬁ eaﬁtbqaaQ¢ocan9twaqscyuggtﬁu.ngm 35.70 €¢3)
Initial investmentessesvessvssoocnesens 1.1,939.?0
Fized Charges

Depreolationesssscnassssacssscsnnas #laa

Interest, taxes, InBUranc@ss.cssesss #0381

Rayaira4;.;..¢*,¢¢,g.‘...‘;...*‘.;. +»081

Tobal fixed OHAYZeBsssecssrsnassnns +184
Variable Cherges

Cutting 0dg@eseavrsssesssassosssvnse +133

GreadBicscessresnsseersnsartrsnnnrnn 008
TotalTCost per NoUTsessssvsssvovessansns «319

The hourly cosis of the Caterpiller 65 bulldozer
wore computdd in the same menner =8 those for the 84 and
85, The initial price was $985.00 £,0.b. Peoria, Illine.
ois (42), The freight rate was quoted as $131 per hundred
pounde by the Southern Pacifie Company from Feoria to San
Lesndro., This unit weigh# 2,720 pounds ready for shipe
ment (4,p«128)s The cutting edge of the 65 costs approxie
mately $40.00 end lasts about 300 hours (42). Cutiing
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To Determine Hourly Cost of Caterpiller #£12 Motor Grader
and Caterpillar #212 Motor Grader

| S faz #2128
Coet £.0.be Peoria, Illes. $8,100.00 (42) $5,000,00 {42)

Freight chargeSsc.esseenes 281465 172400
Initicl investmenteessesss 8,381,656 5,172,00
Fixed Charges
DepreciatioResssveces o542 L «323
Interest, taxes, insupe -
ande. +836 +145
Overhead and risk (204 |
of the above)ss +152 094
Total Tixed Eh&rgﬁapﬁu «912 +562
Variable Charges - |
RepalrBssseessnnnnnans - «DH2¢ \ «383
Gperatax*g.uf;‘.g;‘».y - XaB75 - 14578
Dlesel fuelesssssosase o193 +140
Gas0lin@ssssvoconnsecs «014 «014
Iubricating ollevesoss - «084 - #078
GreaB@ssessescsscsvanss +060 «080
Total variable charges 24450 2.180
- Total cost per hoUlessseves - F3,568 $2.,770

The fixed charges for the Caterpillar motor grader
were figured in the same manner as those for the €a§§m~
pillar D8s The initial price delivered in Califormisa
was gaateﬁ by the Cafaryillax Company. This price is
current as of April, 194é”
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£12(5,p.29)  £212(5,p.29)
Diesel fuel per day in +Pemt 'Pe

€alloNBesneanes 2248 16
Gasoline per day in gallons £ 2
Lubricating oil per &ay‘in\ '
g&llans.:;¢.¢ 1.04 +96
Grease per dsy in paua&a*f 4 343

Prices for the sbove items are the same as those used

for the Caterpillar D8,

Hourly Cost of the Caterpillar No. 24 Cable Control

Under Average logging Conditions

603%, .05, Feoria, 111in018esuvcevesns %ﬁ?gﬂga (42}
??&i&ht BOBLavossvnsnnsnsvssasansnansasns 18.81 ‘43)
Initial investmentesevessssssvsnsosssnns 488,21
Fimed Charges

DeprocintioNessencessnoresscsnssnose «049 7
Interest, taxes, insuranc@..cessresvse 018
ROPALTBesassnnnsassassvasnsrvasosns 024

Total fized OhargeSwsesvessssorvsny +088
Variable Charges \

Cable CoBtBasesnssenssnsoscsnsnanes 013
GreaB@ivassssssorsurssntsscnnssnsnn ;GQE
Total variable chorgeSscsscssacrans «018

Total cost per ROUTssscvssssssssnsnssans - %ﬁﬁlﬁ
The hourly costs of the Caterpillar No, 24 cable cone
trol were computed as follows: Initial cost of §470.00
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waee quoted by the Caterpilisr Company at Han Leendre
(42), This price is £.0.b, Peoria, Illinois. The
freight charge as guoted by the Southern Pacifie.Conme
pany was $3.31 per hundred pounds, This unit weighs 550
pounds ready for shiﬁmaai (4,4.17). Depreciation, aters
est, taxes, insurance, aricl repairs were computed in the
game manner s the 8A bulldozer, This unit is used 9n one
of the Clover Valley D7 tractors and was found to use .10
pounds ol grease per day on the averuage.
Grease hourly cost z (Pounds used per hour)(Cost per pound
= (+018}(12)
s +002 |
Cable costs were figarsavas~fellawaé The unit holds
76 feet of half inch cable, It uses two lines per year,
and half ineh cable costs $¢w&?'par foot (39)e« Cable




LOGGING TRACTORS
Internetional Trestors

International tractors commonly known &s "trac¢
trectors,” ere menufactured by the Internetionzl Harves-
ter Company of Chiecago, Illinois. Thay are powered by
Internationel diesel engines and are of the four-cycle
valve-in~head type. These units have & &istinetive gaso-
line conversion systenm for starting their engines, This
system simply converts the diesel into & gesoline engilne
for sterting, Sizes 7D 6, TD %; end TD 14 are sll crénke
ed by hand, end the larger two sizes 7D 18 end TD 9, enm~
ploy electric sterting equipment., The englnes are felrly
easy %o sﬁ&rt; because aompréa&ian is reduced from &
retio of 14 to 1 for dlesel operation to 63 to 1 for
gasoline operation., The unit uses spark plugs end oar-
bureted gasoline for starting only. The electric starte
ing equipment is composed of & heavy-duty sutomatic type
unit genarator; eleotric sterting motor end tvo heavy-
duty & volt batteries., 7These units are controlled by the
conventional type steering elutches (18,p.9)., VWhen buy-
ing this type of tractor, the buyer hes & choice of six
different types of treck shoes, They are as follows:

(18,p.42-43) .
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l. Tee type inclined ice grousers,
&, Wide overlepping shoes,

S. Hom-overlapping grouser shoes.

4, "V* type ice grousers,

5, $$raet plstes,

6. Universal flat shoes,

The TD 24 is & new produet for the International Har-
vester Compeny, eand little uefinite informetion is accese
sible, The estimated belt horse-power 1s 150 and the price
is undetermined, The general information for the TD 18,
D14, T09, end 7D 6 is as follows:

™ 18 D 14 ™ ¢, TD 6
{18, p., 4) {18, p.7} (18.,§*2?)(18,§,39)

"Belt horsepower 84,66 64 .02 456,91 56 .23
Drawber horse-

power 70.59 54,04 38,88 29.49
Number of c¢ylin-

ders 6 4 4 4
Shipping weights ‘ o '

in lbs, 282,250 15,550 9,525 7,010

Price (delivered

in Seeramento, ' ‘ o

Celifornie)(40) $8,200,00 $6,500,00 $4,400,00 £3,400.00
Internntional trectors sre the power plents for

verious types of equipment, Companies working with "Inter-

national® to produce logging equipment units are (19):



Company Name Equipuent

Adams Read Hachinery

Bueyrus - Hrie ; Bulldozers end Serapsrs

Hough Loaders and Brooms

Be - Ce Serapers and Levelers

Careo Winches, Loaders and
Arches

Isasoeson Bulldozers, Rooters and
Wiinches

Hurray Serapers

One of the most common "International® combination
units seen in the California woods is the Internstional
TD 18 tractor, Careo Model G winoh, snd Carco medium
yerder. The cost of thesabove combination is as followa;
Internationsl TD 18 tractoreesssec... $8,200.00 (35)
Carco Hodel G winchesseseosscssonnese 2,000,00 (31,p.8)
Carco medium yarderisscssasesossossns 5,900,000 (31,p.14)

Total priclevssasssssesvsnsnssee 14,000,00

The cost of the International TD 18 bulldozer unit
is g8 followsg
International TD 18 tract0orec.ecassss 8,200.00 (38)
Buoyrus Erie Bullao28Tesscensssensses 2,300,00 {3,p23)
Total pric@esssssssvsssscseeaes $10,500,00
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Hourly Costs of International Tractorse

Initiel investment {Delivere 0 18
ed, Saoranento, ﬂ&lifu)a" %8,300‘90 t'ﬁ@}

Pixed Charges

DepreciatioNessssrscans «820 «650
Interest, taxes, insurmee .246 +196
Overhead and riskiesss. «231 «169
Total fixed chargesS,... 1,279 1,014
Variable Charges
ROPBIrBecvesesnnensavns +820 «650
Operatorecssssssoncsans 1,600 1.600
Diesel fuelassesesaseans « 227 «193
GBBOLliNGescssvvsansnnns +019 +014
Iubrication oilecssenss +089 »084
GrenBesisssessscassssce +076 +060
Total variable costsass 2.831 2.601
Total cost per hoUreeecscsew 4,110 34615

Hourly Costs of International Traetors

| ™ 9 T 6
Initiel investment (Delivere | |
ed in Sacramento, Calif,) $4,400.,00 (40) §3,300.00 (40)

Fixed Charges

DepreciatioNescescsnses «440 « 330
Interest, taxes, insurance ,132 «099
Overhead and riekesvess «114 «086

Total fixed chargeSesss +686 «5158



Variable Charges
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RGP&iI’E&&g.‘g-qnqtitbﬁug « 440 «330

OperatoTesssesasesssesss 1a600 1600
Diesel fuelusessssessses o140
Gasolinsessssssvasessens o0Ll4 +0128
Lubrication o0illeuesvesss #4081 +052
Groasessssssescovsvssans o045 +045
Total variable costB.ess 2,320 2.127
Total cost per houT.ssesessns 34006 2.042

The fixed charges for the International tractors

were Tigured in the same manner as those for the Catere

pillar D8,
International Tractors
Size " 1D 18 D 14 ™ e
Diesel fuel used o
per dsy, ingallons 26 2845 16

Gagoline uaadtﬁér , , ;
day in gallond 1 3 2

Iubricating cil
used per day in . ;
gaellons 1.1 1.08  1.03

Grease used per day in pounds
] 4 3

T 8

10

«8

3

The prices used for the sbove are the same as those

used for the Caterpillar D8,
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Cletrse Tractors

Cletrac tractors are manufactured by the (leveland
Tractor Company of Cleveland, Chio., These tractors are
eithed gasoline or diesel powered, "Cuumins” and "Cle~
trac” made the diesel engines, while "Hersules™ makes the
gasoline unita,

The Cletrac tractors have slsotrio starting and there
fore, use no starting engine., This operates on the same
prinmeiple zs an automobile and saves consideradble time.
Instead of the conventional elutoh type steering, these
tractors use a "eontrolled ﬁlf:qreatial steering”, This
method was developed, and ga%aﬁi&& by this company. In
thie ﬁeﬁhca powsy 19 engaged to both tracks at all times,
This eliminzted shoek %o thé pa@ar train and torsional
strain to the framé, g@a*ﬁ, and shafts of th§ tr“$€@r¢
The operuator ean wvary the spaaa.af agaoh traak at will and
has Tull control at all times {39,?*?}.

Thrae nmost common units of this linas found in the
woods today, are the FDL, FD, and DIH,

The FDL is the iargeaé of the line daveloping 136 Qraw
bar horsepower (29), It can be powered either by s Cumnire

diesel or Herculses gmsalina anginau

The FD develops 96.% drawbar horsepowsr and can be
powered either by a Cummins siesel or & Heroules gas-

oline engine (29),
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The FD develops 96.9 drawbar horsepower and oan be

powered either by a Cummins diesel or a Heroules gasoe

line engine (2().

The emallest size used in the woods is the DIH.

develops 61.18 horsepower when using a diesel engine,

aleo can be powered either by a Cletrac diesel or a

Hercules gasoline engine (29).

To Determine Hourly Cost of Cletrae FDL Traotor
Initial 1aveeﬁmant»¢.¢.»¢...wa.,.,*a.«n*¢¢ *16,339&@0

{Delivered in Calif. Cummins diesel engine)

Fixed Charges
DepreclatioBescssvcossnsavsonsassennne
Interest, taxes and 1nsurantlssisssos

Overhead and risk (204 of the
BOOVE ) aeossscrsnns

Totasl fixed Chargetssesssssoscossnnes
Vafiable Charges
ROpalrBacecosscenvesvenssnonsassnsosnsy
Operatorsssscnsssvevsssssosusesnssnne
Diesel fﬁ@lﬁt¢a¢cwtagits-a.u.a;unu»p#
Lubrication ollessevserencsossnnsoune
GIrecBOasavsassesenansssssonssnssninie
Total variable ChargeSsesssessousnnns

Total cs $ PO ROUPsvossssessnsssrasansons

1.008
«3028

+262
1878

1,008
14600
»298
+160
+090
3156
4,728

It
It

The fixed charges for the Cletrac FDL trastor were
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figured in the same manner as those for the Caterpillar

D8 tractor. -

This trector, when working on dkidding operations,
will use approximately agiaataan drums of diesel oil per
month, Costs were figured for tﬁa diesel engines only,
because gasoline engines in traotors this size are cone
sidered impracticable by most operators, These units use
no starting engine and henee use nec gasoline, z&briaatn
ing oil and grease costs were figured in the same manner
a8 those for the Caterpillar DB,

To Determine Hourly Cost of Cletrao FD and DDH Traotors
7D DIH
Initial investmentessvevsense #3,69&;66 §49) £5,470.00 (49

(Delivered in Celifornisa
Cletrae diesel engines)

Fixed charges

DepreciatioNessvissvsns «909 «B3Y
Intarsaﬁ, texes, insuranoe 273 »161
Overhead and risk (20% of |

the above). «236 «140
Total fixed ohargeSessss l.428 «838

Varibble Charges B ’

ReDALTBeserocsnssocrnnes +909 #5387
Operabolevsssvescnnecsss 1.600 14600
Diesel fuelssscssesvsnce +262 «175

Iubrication ollessseceses +091 igaﬁ
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: FD DDH
Orease. s + o« o »« ¢ s » & » 078 ‘ 2060
Total variable charges. . . 2,938 2,456
Total cost per houlre « « + o & « 4,356 3.294

The fixed charges for the 61e§tae FD and DDH trace
tors were figured in the same manner as those for the
Caterplillar D8 tractor, The initi&l price deliverea in
California was qu&teﬁ by the Cletrac Company (49). This
price 1s current as of April 1947.

The FD and DDH, when working on skidding operations,
will use approximately 13 and 10 drums of diesel oll per
month, respectively., C8sts were figured for the aiesél
engines aﬁly, baaausg gasoline sngines in tractors of this
size are considéred impracticable by mast,épératbra. These
units have no starting engine and hence use naigagaiina.
Lubricating oil, and grease costs were figured 1n ﬁﬁ; same
manner as those for the Caterpillar D7 and D6 tractors,

Allis Chalmers Tractors

Al11s Chalmers tractors are made by the Allis Chalw
mars Kanufascturing coﬁpany of Hilwaukle, wxaacnsin"

These unita are diesel powered Ly General ﬁators'ﬁiéael

engines. They have the advantage of electric starting,

therefore, requiring no gasoline starting engine. Their
method of steering 1s the conventlional clutch mathéﬁ,

and the unlt employees a muffler (50),
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The four most common units of the "Allis Chalmers"
line, found in the California woods today, are the HD 14,
HD10O, HD 7, and the HD 5, 'The general specifications

of the four types are as followst:

EHD34 ED10  ED7  HDS
Drawbar horsepower 132,14 86,63 573 37+4
Belt horsepower 130.43 101.82 68.86 45,1

Shipping welght 29,400 22000 13,600 11,250
- Engine make wrwaneww(oneral Notofs Dieselewweumena

Cost i‘.a.b. Hil- ‘ )
waukie (50)° $10,650,00 §7,450,00 §5,380,00 $3,670.00

Cost, delivered
in Cslifornia (50) 11,252,00 7,801.00 §8658.,00 3,890.00
Hourly Costs af,Allis Chalmers Tractors
| 'HD 7 ED 5

Initial cost f.0.bs Mile
waukie, Wisconsin, . ¢@5,3$0* (s0) §3,870,00 (50)

Frelght chargess « « « » + «» 278,00 220,00
Initlel investment + + . . « 5,6568,80 3,890,00
Fized charges
Depreclation « « « o« « + 556 w389
Interest, taxes, insur=
ance . . . «170 «117
Overhead and risk, , . 147 «101
Total fixed charges. . «883 - 807

Variable Charges ;
ﬁ@i}ﬁira * v v € 6 o9 " @ Q%ﬁ glﬁﬁg
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 HD 7 HD 6
Operatolesscssesssnsssnanes 14600 1.600
Diesel Tuelesesessverensese o193 #140
Lubricetion 0ilessssessssss <084 +081
Greasesssesscssscrassanscss 4060 L0465
Total $aribbles...ssssesess 20503 24258

Total cost PEY HOUPsrssncevssves D+386 3.862
Hourly Costs of illise - Chalmers Irastors
HD 14 HD 10

Initiel eost f.04db. ﬁllﬁ _
waukie, WisconsiNessenss %19;%5&;00 (50) g?’4ﬁg'ge (50)

Freight chargesecssssssess 620,00 451,00
Initial investmentesssoase 11,252,00 7,901,00
Fixed Charges | - -
Depreoiationesss.ssss 1.125 790
Interest, taxes, ine
BUrENCGessseresess « 338 2237
Overhead and riskiesse «293 +208
Total fixed charges.. 1,756 1.232
Variable Charges
RepairBevsescsvesnnss 14125 «790
Operatorseeverssrsace 1,600 1.600
Diesel fuelussescsses +298 262
Iubrication 0dleseevs #1860 091
Greasesessesecansass +0%0 +076
Total varidble costes 3.273 2.819

Total 008t Der hoUTesesess 5,029 4,081



113
The fixed charges for the illis-Chalmers tractors

were figured in the seme menner &s those for the Catere
piller D8, The initial price deliversd in california was
quoted by the 4llis-Chalmers Company. This price is cur
rent es of Lpril, 1847,

HD ¥D HD HD
Size 4 10 . .

Diesel fuel per )
day in gellons 32 50 2245 16

Lub. 0il per dsy , ;
in gallons 1.96 1.8 1.04 1,05

Grease per day in
pounds & 5 4 3

The prices used for the above a&re the seme &8 those

uged for the "Caterpillar® D8,



| LOGGING LOCOMOTIVES
{shey Engines)

These are in use todey, a numﬁér of locomotives in
the logging industry in celifornia, Tor the past ten yexrs
or so their numbers have been on the aeclina; but the feect
8t111l remains thaet & large percentage of the loge hauled
in this region are $t111 hau1ad hykrailrea&. This de-
erecse wes especlislly true during the wer vhen locomow
tives were impossible to scquire. This peper will not
ettempt to present eny esdventeges or disadventages of
reilroad transportation, but simply to pive some initisl
end meirtensnce costs on logping locomotives and cers,

The Lime Locomotive Works Ine., is the largest menufecturs

Lima, Ohlo, where s8ll of their equipment is menufectured.
“hen purchesing a 1eaamotiv$; the freight charge is added
to the initiel cost and in this oase cmounts to 76¢ per
hundred. All locomotives up to & certain s8lze, Claas
86-2, sre shipped on flat cers, Locomotives larger then
the 36«2 are shipped on thelr owm wheels, providing they
are bullt for e stenderd gauge treck. If the locomotive

is larger than the 362, but has narrow or unususl gsuge,
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it 1s shipped with stenderd gaupge trucks, and the engine

trucks ars loaded on a flet c&r accomponying the locow
motive. All smell parts are removed &nd placed iside the
ceb which is ocarefully enclosed or in a separate box on
the car (Szgp* 28})s

The Lime Locomotive Works Inc., hes & service depert-
ment loected in San Frenelseo, Celifornis, This service
is in existence to essist the customers in obtaining the
utmost efficiensy from their product., hen the locomo-
tive is ﬁalivarad; 8 representeiive from this service de-
partment will be on hand to engineer the installation of
the new unit end to instruet the orew., They elso meke
¢alls on the operator to meXs inspestions snd offer any
assistence necessary,

The logeing industry is too diversified in its re=
guirvements to have eny one losomotive to setisly all cone
ditions, 45 & result there are numerous types and models.
Even though the different a&mpaniea have established de-
finite models, it is hord to find two locomotives alike
in this resion, Thie is 8as8lly understood when we realize
that every operstor has different requirements for his
equipment. 4As & rule the operator plans his operetion dowm
to the last detail end then sends in & list of require-
ments thaet his locomotive must heve to operste on his show,
4 typleal list, known se "Nemorandur of Conditions® is

put out by the Lime Locomotive Works for the convenlence
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of the buyer. If they do not have a model toc fit theses

conditions, they call on their engineering department to
design a locomotive to do the job.

Of all the different type locomotives found in the
California woods, the majeritg of them fall intq@oﬁé?genm
eral classification: The majority are af‘tﬁs ”Sﬁ@y“‘
geared type. They have three cylinders to give an évan
torque and anifaﬁm exhaust, The frames are slther made
of standard I beam sections or of the girder type. One
of the greatest advantages of the geared locomotive 1s
the absence of "hammertlow" on the rail, This is caused
vy the cauntarbglanae in the driving wheels of direct
drive locomotives. Due to this fact the geared lotomo=
tive is easler on the rells and as & result can operate
on much lighter ralls, The "Shey" 1s driven by gears
mounted on the driving shaft, These driving shafts are
provided with universal couplings and 8lip Jjoints which
enables the engine to run on sharp curves and uneven
track, Another desirable feature of the zeared locomow-
tive 1s the ease in which 1t can be replaced on thé 
rails. It is seldom neceasary for another logomotive to
halp a geared locomotive on to the track. This locomo=
tive uses all of its wheels as driving wheels and is
capadle of producing a greater drawbar pull than the

Beared type of the same tractive power.
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To determine the size of the locomotive raqu;rad
a number of factors must first be considered, Some of
these are length of road, gauge, fuel used, weight of
rail,_ateepaat grade in pexr cent, radius of sharpest
curve, kind of cars used, weight of cars empty and loadw
ed, number of cars empty and loaded, number of cars to
be handled per trip, whether loaded or empty cars are to be
handled per trip, whether loaded or empty cars are to
be handled over grade, and whether curve ocours on grade
A typlical example of determining the size locomotive to
buy is as follows:

The Clover Valley Lumber Company of Loyalton,
Californla, wishes to purchase a locomotive for their
operation., After meking a survey of the proposed loca-
tion, they come to the conclusion that the faliéwing
conditions prevails The maximum curve to bé encountered
&111 be 18 degrees and the maximum grade 3% per cent,

The company expects to haul 14 cars at a‘timé,’andvtha
average load per car 1s 5;009 board fest,. The cars are
all of the S-whesel logging type weighing approximately
10,000 pounds (22,ps?2), The type of timbér to be hauled
wii) be Yellow Pinu, and 1ts welight is appfa&iﬁatély
4,000 pounds per 1,000 feet. |

It will be necessary to compute the total train re-
slotance exclusive of the locomotive firat. Hext, 1t is

necessary to compute the locomotive resistance in ordér
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to obtain the total remistance. Train resistance is come
posed mainly of three individual factors. Firet, is
grade registance. This is taken as 20 pounds per tonm
for each per cent of grade, using the steepest grade
(22,ps7)s Uemb, is ourve resistence. This is teken as
0«8 pound per iton for each degree of curvature using the
sharpest curve (22,p.7)s Third, is rolling friotion.
This depends on the weight per axle, speed, method of
lubriecation, condition of the trnek, ete. The figure
generally used for this is 10 pounds per ton (22,p.7)s
toad | A

Fourtesn cars weighing | :
10,000 pounds apiecessssss = 140,000 pounds (22,p.22)

5,999 board feet per sar weighing 8,000
pounds per 1,000 feet s 40,000 pounds

Fourteen cars with a load of 40,000
pounds each = 560,000 pounds

Total load in pounds gz 700,000
Total loed in tons  w 350
Grade resistance | |
20 X 345 X BB0uccevenncccsvansonserssnvssnnnss 24,500
Curve resistance | f
18 X 048 X BB0usssasssencctsssnassnsasvsnsses 5,040
Rolling friction |

10 X BB0uesansoncnsonansnsnonsonnasnasscsnsns 3;599
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Totel train resistence in pounds a(ﬁ@,@éﬁ

Ve will assume & certein class locomotive to dew
termine the totel resistance of the locomotive, The
Shey “Cless 185~3" weighs 13145 tons and w&il be used
as en exemple (L2,0.9),
Grads Hesistance

L < O N - I = 1
Gurve Hesistance

1%3310&,32’.1314}5; o O A -3 1 T <
#0lling ¥Friction

103131%5-;;0:»;1;&.st:3-*315

Totael locoriotive Tesistinoe

in pounds = 12,414

The resistance of the truin plus that of the engine

will squal the troctive power required,
35,040 + 12,414 = 45,454 pounds

The traetive power of the Shay 185 - 3 is 55,000
(22,p49), so the engine will be larse enough to heudle
the feourbeen car load over this road, Aotuslly, the
Clover Valley Compeny has spproximetely the scme size
locomotive, bub hendles twelve cers instead of the foure
tecn meximum., They do this bectuse they wish to intro=
duce & sefety factor which ls necessary when logging on
extrenely 2004 shows bectuse the c&rs mey &vercge up to

6,000 board feet,
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In the California pine region, the most popular
"Shay" godels are the Classes 60 -« 3, 70 » 3, 90 « 3,

and "Pacifie Coast" type.

Class 60-3 Specifications {22,p.9)

WQighﬁqyﬁtqavgng RSB B OB RRLBERARAF SR DEIRES 123;4@9 P@W“

Cylinders: NUNDOTssesvsssassanrsrssncrns
QSQMQﬁQ”QQn»qi§¢ﬁatmugméatian
ﬂﬁ&ﬂk@ﬁwy*guatr@»t»a*q&y»%u:i

Wheel base: tobalesesvssssvnssssssnonnns

Drivers: ﬂuﬁﬁﬁrﬁg§‘t¢#¢na¢f*cﬁﬁ-§.gﬁ¢*ai

dlameberessssssessnsensinnonense

Traotive yawar@«¢u«.«,«ggga¢¢»¢¢;uga.g.¢

Extreme height of locomotivesssssssesses

Extreme width of loocomotiv@eessosessones

Hinimum gauge practicableéssscscsnescoses

8&&?&6&& gurve aﬁyigﬁaitQ##Q&t*ttﬁg@iﬁtﬁk

Iightest raill advisedecssivesrscsssseses

3
11
o la
35'e"
iz
aa
25,830 pounds
13t 7=
9t 9w
6"
100 radius
45 pounds

The approximate price of the Shay 60 « 3 is
$45,000 £.0,be Lima, Ohic. Frelight charges from this
point to the West Coast will de $0.75 per hundred.

{1,224.00)(,75) s $918.00 freight charges,

Totel price

of "60 - 3" is spproximately: $45,918.00 (41)



Class 70 « 3 Specifications (22,p.9)
ﬁ@i&thtuaang¢¢Q¢&¢a;t;:n’oﬂtanwn;omonbbfta
Cylinder: nﬁmﬁ’rﬁtﬁa*tiﬁdpttitswtagg;arﬂiiﬂﬁ

ﬁi&ﬁﬁﬁﬁ?tt»an;;osanatytiaﬁngitoi#&

BEPOK@assrssscninensnernssenasnsns
Wheel bage: t0taleisssensssnvscsnsorsnsnnssss
Drivers: Bﬂﬁhﬂra&t&n*ﬁ*tuunactssaniasa§;wga§

ﬁiam‘ﬁ‘r*tﬂbt;liiih;i'&&*;dnﬁﬁ;i*ﬁﬁ
Tractive paﬂ‘rﬂgQ?Qdihﬁiiﬁ&ﬂﬁ!gtﬁt&%tw;bﬁiii
Extreme height of 100OMOLiV@eevnncssssssnsns
Extreme width of 1&@6&#@17‘#&;;.u:yn&»&ip01%
Minimum Sﬁﬁgﬁ pé&ﬂti#ﬁbl‘ﬁ!ﬂ?*ﬁﬂ&é!!t&ﬁtﬁiiﬂ
Sharpest eu¥VQ‘3&”&&3@;#&tﬁ?!thtﬁiﬁtiﬁ*;wﬁi

Lightest rall adviseQessvessvononsnonssninns
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15,800 lbs,
5
mﬂ
15"
40t 2av
12
as"
30,350 lbs,
14t 97
10 5*
36"
100*radius
45 1bse,

The approximate price of the Shay 70 « 3 is
$50,000 2,0.b. Linma, Ohio. Freight charges from this
point to the West Coast will be $0.75 per huhdred.

(1,582.00)(475} ¢ $1,176,560, Total price of
will be approximately $51,176,50 {41).

Glase 90 - 3 Speeifications (22,p.9)
Welgh¥osessssvurssonosannnnsenssssonsonsnons
Cylinders: DUMDOResssssesonssveorssasocssnss

QLlampteresesnssosssnsnsessnnncons
BLTOK@esuossnnuvassnvssnneassrany

Wheel base: BotBlavesenssasnsonnsasansonnnes

the 70 -« 3

191,600 1bs.
3
144"
is»

43" 2"



Drivers: number. ., 4 . .+ , .

diameter. + . 4 4 4 4 &
TPECLivVe DOWET 4 o v 4 & o &
mxtreme height of locomotive
Zxtreme width of locomotive,
Jinimun geuge practicable, .
Sharpest curve advised ., , .

Lightest reil sdvised, ., . .

The approximate price of the shay

E ]

o
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P 12
o & e & saw |
. + « +40,400 1bs,
» » & @ 1B Bw

« « o+« 10t 10

v o« o« AY Biw

¢ » o « L00*BBAdus
. .+ 60 1bss
90 - 3 is |

60,000 fe0,b. Lime, Ohioc. Freight cherges from this

point to the west Coest will be 90475 per hundred,

(1,916.00)(.75) = £1,457,00, wotel price of the €0 - 3

will be spproximately $61,457,00 {41).

The “Pecifie Coaostw Shey

XE’efight.;.‘,*...-‘»gt
Cylinder: number , , . ., . .
diameter., . , . . . . .
stroke. + v o . W 4 4 .
theel bese: total., . ., ., . .
Drivers: number, . . . , . .
dicmeter, . . . . . . ,

Tregtive power . . . . . < .

*

Speeificetions (£l,p.1)
* & * * . lal ’ QGQ 1&&.

»

*

#

&

*

*

*

»

L

4z

5
13#
157

on
1z

36"

58 33{;0 11}8&

The approximete price of the racifiec Coast Shay

type is 585,000 r,o.b., Lime, ohio,
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from this point to the West Coast will be $0,75 per

hundred. (181,000)(.75) & 1,357.50. Total price of

the "Pacific Cosst” type is approximately §$56,357.50
(41),
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HISTER BEQUIPHENT

Hyster equipment is widely used in the logging in--
dustry, and the California region 18 no exeception., They
are a pioneer manufacturer of tractor mounted equipment,
having made the Hyster arches used with the first "Cate
erpillar" track type tractors. This Company works in
aaaganatien with the Caterpillar Company in builﬁing dif-
ferent types of traetor mounted egquipment. Hyster pro-
ducts used in the woods today are nanely, towing wineches,
logging arches, tractor yarders and donkeys, and hyst-
aways.

The towing wineh is made especially for use on the
Caterpillar D8, D7, D6, D4, and D2 tractors, ZXach winech
is desligned especially for the horsepower available and
the job it has to do. The largest wineh, known as the
DBN is the most common in the woods today. It is used
both for ground skidding and with the logging arch., Ale
though the D8N wineh can be used with different type
arches, the D8 tractor, D8N winch and Hyster arches work
in perfect coubination, This combination ie the most
common in the California woods,

It is exceptionally rugged, weighing 3,675 pounds
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without cable, ls direct geared and reversidble. 4ll cone
trols are looated near the driver's seat usually on his
left eide (16,p.12-12),

Optional equipment for the D8N winch includes the
sutonatic brake, The nature of logging operations today
almost make this brake a neocessity. This is a patented
design and ie rather simple in operation. It eimplifies
the "hauling in" cperation for the driver to a great exe
tent. If a constant pull is stopped suddenly for any
reason by the driver, the brake sutomatieally takes hold,
thus eliminsting the necescity of setting the béaks by
hand and releassing the cluteh. This in turn keeps the
line taught, thus redueing excessive shock on the main

line and chokers, and thue inereasing cable life.
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D8N Specifications (16, pe.l2-13)
With standard
Available line pulls: drum
Low gear, bare Aruliseessssessessscsanes 53,000 1bs,
full dArullseessasssvssncasesss 34,000 1lbs,
High gear, bure ArURsssessescasassessse 35,000 1bu,
full AruMesssesssssessasvees 256,000 1bae
Iine speeds;:
Low gear, bare AruBlcsccsscecssnsocovesns S92 LiDelts
FULL AXUBesaenesrssorsessssss 126 £.pems
High gear, balre ArUlecssesscescsssssnss 124 Topams
TUll ArUMeseescsecsvssssnsse 170 Lipeme
Drum sige:
Barrel diameterssscesesccsnnssssvesssns  AB"
Cable capacity:
Homimum linBsseesessosccssrosvssssseses &60° 17
Approximate weights (without cable):

Standard winch, with 15% drum,
net weight with lubricantesceasssnse 3,675 1lba,
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Cost of Uwning znd Operating
Hyster DSN Towing Winches per Hour
Delivered Irice
(ﬁ&rﬁh 1347)o¢~¢uﬁctvbii-;&*‘ibdtbttié ‘ésaaagi%ﬁ {M}

Fized Charges

mﬁr‘&&ia‘stiﬁﬁaéknQﬁw'oaib’nﬁiéyqn‘t«cbﬂ D.86%
Interest, taxes; INsurant@esssssesas 0,081
Total fixed CharEeSevesscssscinsnnes 04850

Variable Charges

Zepalrs (including 1abor)eessscssass - 04138

IUDricatioNecsssnssssvrivinovensanss 0.023

Cable and rigfgingu“.nu.a”“wu 0481
Total o8t per ROUTeesvicrarrccrsnsnasnas $0.83

In computing the hourly cost of the Hyster D8N winech,
the following procedure was followed., It has been found
that the average life of a winch of this type is five
Years or 10,000 bours (23,p«60). This has been proven
thru studies conducted by the Hyster Company (33).

d pria

Therefore, Depreciation w» Delivere

i)

$0.269

Interest, taxes, and insurance has been taken to
equal 104 of the average investment per year, The fig-
ure 10% was taken for two reasons, First, this is the
figure used by the Hyster Company (33), and second, this
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‘1a the average figure used by the majority of logging ocome
panies in Californis. Therefore, Annusl depreciation =

lni?ial investnent = 2689.88 = $637.98
fe in yeays .

Average annual investment » Initisl investment + annual

1613,93, Therefore, average annusal invests
ment = (1613.93

depracistion g

xnterest, tuxes, and insurance =

$0.081, -

The gost of vepaira and lhbor was taoken as 504 of
the original invesinent divided by the total nunber of
= $0.,135

Lubrication costs were computed as follows: A ISN winoh
uses on the average of ,086 gallons of oil per hour.
0il was figured at §0.65 per gellon. (.036){.65) =.023.

Cable end rigging costs were computed from
Rolser's lLogging and Equipnment Supplies, Corvallis,
Oregon (39%), and Hyster "Coet Tables”, One ineh cable
1s the recoammended size Tor the DBN winohs The reo-
omnended type is 6 x 19 Seale 1 W.H.0. Improved Plow
Steel rreformed Rope (33)s
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D7H Towing Winoh

The DTN towing wineh is a very populsr winch in
the California regions It is second only to the DBN in
80 far as the number in actual operation are concerned.
It is built on exactly the same lines as the DSBN only on
8 slightly smaller scale, It also has the advantage of
the optional sutomatie brake. It is used on D7 tractors
hauling Hyster arches and %o & larger extent on con-
struction Jobs, The size of the D7 tractor makes it
ideal for most bulldozing jJobs, ani the D7N winoh fits
in perfeetly. It is used with a single speed producing
60% more than the tractor's maximum drawbar pull (16,p.
16+17) .

A1l three winches, DBN, DN, and D6N, have a spec~
ial drawbar or coupler. It is built extremely strong in
order to withstand the vertical sitress produced by the
arch in heavy loggings It is loecated 33" higher than the
regular drswbar, thus providing more ¢lesrance sg well as
more strength. The yoke may be locked in & fixed pose-
ition or be allowed to swivel (16,p.17).



DTN Specifications {16,p.16«17)

Avalleble line pulle:

Bare Qrullecessessescsavsnssevhssonsns

Fall arumtoﬁstﬁq»itﬁqmngtﬁaaductqnttt
Line apeeds:

Bare Arullesssesssnrveosnnncasnasassns

Full QruMessseesssesscnvasnnsssnsnnns
Drum size:

Barrel G1ametereivsessssssssererssnne
Cable capacity:

Haxioum lin@eciesosvsnssvennsnsssonen
Net weight (without cable,

built-in drawbsr and
sutonatic br@ka}éﬁdiﬁt#btéiqwsﬂQnit.'
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54,500 1bs.
23,000 1bs.

B T.pstns
133 Lapsna

15"

365' 7/8" or
280" 1"

3;35@ lbs.
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Cost of Owning and Operating
DTN Hyster Towing Winches per Hour
Average lLogging Conditions

Delivered priﬁﬁibétﬂé%:lhbptcddﬁ’#QiOQDinO %1i9i3039 (3*}
Fixed Charges

ﬁﬁpreaiﬁtiﬁni&vamatongup@agﬁtaaﬁtuitﬁ ani?*
Interest, taxes, INSUraNCRecssssssnss 0,068

Total fixed ChargeBassssenssossssvson 0.252
Variable Charges '

Repairs, inecluding leboTeeesassssvees 0,097
InbricatioNssvesrsevsssnnssossssensss 0,013
Cable and TigEiNBeessesssvesnassnrnes 0.218
Total veriable ChargeBcececsssnsesses 0,328
Total coBt per NoUPssesescsacvssssosasansns §0.68

Thees costs are West Comst prices and are current
as of Marech, 1947, They have been computed in the same

manner a8 those for the DBN wineh,
Hyster D6N Towing Winoh

The D6N wineh is used to & limited extent in the
California regions It isg used with a Caterplllar D6
tractor,but the combination is too small for use with
arches in most operestions. There are, however, a

number in use as bulldozers. The flexibility and
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price of the D6 tractor makes it ideal for light work.
The DN finds a place in the smaller operations where in-
itial expenge is & limiting faotor and lasrge trees seldon
encountered, The D6 traetor, and D6N wineh oan handle
most any Jjob the smaller operator hag to do, end as a
rule, do it with less expense. Another field where this
combination is idesl im in pole and post logzing. The
D6N wineh is direct gesred, single speed, and reversible.

greater than the drawbar pull

It can develop & pull 58%

D6N Specifiosntions (16,p.21)

Available line pulls:
Bare GrUMecserassccssansssnnsassssnsns 85,000 1bs,
PULl ArilMlaveansssnsasavsssocsensnssnee 14,000 1bs.
Iine speeds:
Bare AruBlesscssvovensovsosvosncssnnnas 92 Lopems
FUll @rWBeseseronsonsnsnsvvecsosasssess 161 £opele
Drum size:
Barrel diameteressssssssssesssavsasnse 107
Cable ecapasity:

miﬁm liuﬁb»iﬁqqunétmﬁtiiagit‘wtcnlt &Qﬁ*%" ‘91’
30017/8"

Net w&igh‘b ‘ﬁthfﬁit cable )t*» EERERESTITBOEN 1;&3& 1lbs.
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Cost of Owning and Operating
3§E\Eyatsr Towing Winches per Hour

Delivered PPLOGrescsssensornsovnsonsnsss @l,zﬁ?a@? ‘33)
Pixed Charges

33}?1‘6‘31&”519&;&»*&*;tﬁcasgouaénﬁﬁnﬂt 04127
Interest, taxes, insuranc@esceccessns 0,038
Total fixed ChalEeBscannavsrnsesnns 04168

Variable Charges

Repalrs, inoluding 1laborssesssnsess 0.064
IubrioatioNesecesersnensvennnsnsons 0.009
Cable and riggingesesesnsssoscesnss 0.179
Total voriable 6hargeSeesecosessnss 0.2562
Tot8Ll COSt Per NOUTeiveroessonnssvanstss $0.42

These costs are ior the West Coast and are current
a8 of Mareh, 1947. They have been computed in the same
nanner as those for the DSN winch.

Hyster D4N and DEN Towing Wineh

These two winches along with their respective power
pdante are not used in the Californis woods for hauling
logs with sulkies, The combination is too small for the
type of timber they have to handle and so fay have
falled to make their appearance in that capacity. The
D4N wineh is used, however, when logging poles and post

materials, In this region it is used mainly in ground
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gkidding. The D2W i® very rarsly seen in the actual skid-
ding of logs. They are hethvdirﬁmﬁugaareﬁ, one 8peed,
reversible winoches, The D4N develops a pull 964 greater
than the drswbar pull while the D2N develops 1034 {1?,§m‘
14)(17,p.18).

N Specifications (17,p.14)

Advgiladble line pulls:
Bare Arulescsersessscusnnnsssvsasansess 15,400 1lbhs,
FUll QrURsesessessonsctonnssasnssnvses 8,580 1bs,
Line speeds: ;
Bare Arullesssvesescsnsasnscnnssosssnns 91 Lupeme
FUll Arifeeesscsnessscasossnnceesresss 164 Lupels
Drum size:
E&rrel dinmetaresssesvssorsvsvusnrsvrns a"
Cable capacity:

Haximum 1iN@esessonsssnssnsscssssnsess 48475/8" ox
33318"

Net weight (without 0aDIe)seesesceseeansses 13,000 1bs.



D2N Speoifications (17,p.18)

Available line pulls:
Bare Griflecassosavoonnsssrbsosanstsnusn
Full aram*a»ﬁ:i;pt&tciogggatﬁgn;aiu’ﬂ‘a
Iine speeds:
Bare ArUMeecssscnesssasssanasansssnnsns
FUll GrUMsevsscsassnosovonvnsannnssasss

Drum size:

Barrel diametoresscessscecsssssscsscssnse

Cable capacity:

Hoxinwn linBGscscsnersssssnanassnansnosn

Net weight (without 5&b1§)iﬁibioinb;ﬂttniﬁtq
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12,000 1bs.
5,800 1bs.

92 L.pele
200 L.pema

éﬂ

400'5/8" or
PAAAS o

850 1ba;
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Cost of Owning and Operating Hyster
Towing Winches per Houxr

Average Logging Conditions

ansldcn‘t'i‘ncétottniati’lﬁb m ﬁz
Delivared ‘}9?13@& e P %@*E;ﬁg ;&% ) @?ﬁ‘hﬁ% {33 }
Fixed Charges

DeprecictioNiecssonnen 0,095 ' 0,076
Interest, taxes, in&ar&ﬁaa*.ﬁag . 0.023
Total fixed ohargessses 0028 0.099
Variable Charges
Hepelrs, inoluding labor..0.048 0,028
JubricatioNsesiessnsess 0,010 ~ C.111
Cable and TLEEANE e veans 04134 0,008 |
Total veriable charges, - 0.201 0,157
Total cost Per NOUTasesescss §0.32 $0.26

These costs sre for the Weat Coast and ere eurrent
a8 of Mareh, 1947. They have besn computed in the same

manner &g those for the D8N wineh.
Hyster D8 ILogging Arch

The greatest number of arches in the Californias Pine
ares are of this type., The Caterpillar DB tractor has
proven the most sstisfactory ﬁiz&, and the Hyster D8

arch 18 the common arch for this sige traetor. The
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entire product ie nade by the Hysber Company, except the
wheels, whi#h are made by the &thﬁy Produets Corporation.
The areh has only one piece of copitionsl equipment, and
this ig¢ the hiteh. It can either be of the noneswiveling
type used on trectors with & moveble drawbar or the swive
eling hiteh for troetors with s pigid drawbar (16,peld).

8 spaaifiéaﬁiagﬁ {16,pe14)

Oversll w{i&%hlbﬁtwtt.li‘Q{“Q';QC“tﬁ#OCiQQ” : 11‘5“
Wheel base, from sxle to drewber PiNcesses 107" $o 11787
adjustable from R

Rell h&ight. teo top of rﬂilﬁ./;g;.;;n“nna 111" to0 1270%
adjuetable from

WheelBessesonsa nyw-‘vihﬁgQﬁﬁt»ﬁuﬂ-tctnil*é&!'éﬁ%hﬁng}é@ﬁal
o o 08
Ret weight, not ineluding ﬁhaala;g.u..,;.; &,iﬁaviba;

Cost of Owning and Operating 4
Hyster D8 lLogging Arch
Delivered ?riaa“ndiﬂiQCQQ*Q&‘O!‘U‘&*!*‘Q %4,3&3;75 {55)

Fixed Charges

DepreclotioNesessessscsovsnscnssrnns 0.425
Interest, taxes, insurantCessssssess O.128
Total fixed €hargeBeicesessovessssnss 0.553

Variable Charges
Hepalre, including labOrescerecenses 0.537

mhriﬁ&ti@ni‘ttp@:ttuﬂyét-sauti;tt:#‘ ﬁi@ﬁs



| 139
Variable Cherges font.,
Cable, hooks, &nd TOr UleBsse.essesscesscsecs Oudb6
Total varichle ChargeBessvesceosssosnssnvscass LeOOL
Tote) 008t 8T NOUTevsvsccensssnsnsansssersvsrcssasitledd
. The nethod of computing the above coutis are as
fellows: The average life of this type of arch on fige
ured by nmost of the logging companies in Cslifornis, sas
well a8 the Hyster Conpany, is five years or 10,000

houre {83,p.60). Therefore, Depreciation g Initisl coste
1I¥e 18 hours

4258,75 = 0,426

Lt ]
Intersst, taxes, and insursnce are teken as 104 of

the aversge annunl investment = Injtizl cost e azﬁij&.
Afe In years

u

£$850.75. Average annual invaatman# m initial cost «+

annuzal investment = 4253,75 » 850,75 - 2662.20

Y @Bal&ﬁ

Repairs, including lsbor was computed the same as

depreciation plus the ocost of one set of track replase~
nent assenbly, less plates over the depreciation period,
Iubrication was computed as follows: The price of
oil at .65 a gallon, snd grease &t .12 per pound. The
D8N used ,003 gallons of ¢il per hour and ,052 pounds of
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grease, These figures are results of tests carried on by
the Hyster Company. (+003)(465) = 00195

{+052)(e12) w .QQ§84

Y OUBLY

or $0+008

per hour,
Chokers

cince the mainline ie charged off on the winoh, only
the chokers remain to be charged off to the arch, The
figure 4456 wes taken frem dota put out by the Hyster
Company (23)s

The second most popular areb in this regionm in the
Hyster line is the Hyster DTN ereh. This is made on the
same nanner 88 the DBN exeeprt on e elightly smaller seale
It is made especially for use with the Caterpillar D7
traafar anﬁ the Hyster DTN winehs It can be operated
with alnost sny type trzetor or wineh, but for ite peak
perfornance the above nmentioned combination must be used.
On most shows the DTN arch is large enough. It i8 ser=
tainly lavge enough when used on relatively flat country
end hauling medium sized 1@g$. When there is a énanaa of
steep country ead largs logs, most operatore prefer the
D8 srehs During the war aa& the period since, the supply
of I8 arehes und Caterpillar I8 tractors have not been
largs enough to meet the demand. 4s a result meny opere

ators have had to purchaee the D7 combination, and there
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are increcsing numbers in the field today. Nany smell
operstors prefer the D7 conbination, because of the inite

iel cont, not only of the treetor but of the wineh and

ayeh,
DTN Speoifications (16,p.18)
Gverall ?Jiﬁthi!iii;tti&i»"‘pﬂib’iﬁﬂ'\!!’ﬁﬁﬁﬁﬂ“‘ }*G“

Yheelbese, Trom sxle to &rewbar gin.
ad justable fﬁ‘ﬁﬁgﬁu.tpﬁm#;tsacﬁai g1gn 4o 9¥11°

Roll height, to top of roll, o
adjugtable f‘"ﬁ“ﬁ@*uﬁt»»ytattnwnui AR AR h{: Rlsil o

‘ﬁfhﬁ‘@lﬁ.t.-ctuq;ittnaaooccmvnqoqsuntiacﬁuiit k&h@?yﬁﬁﬂﬁl
7

Ret weight, not inecluding wheels,8pproXesss 44640 1bs,

Cost of Owning snd Operating A
Hyster DTN Iogging Areh

:éﬁliv%l“e‘& Ei"&’iﬁﬁ’ﬁ»a AEEBEEC I EH S A SR E R B SRR $@§§ﬁﬂ*w ‘33}
Fixed Charges

%yraai&%iﬁﬂit&#iiv&toi#iA*tu&lﬂ‘c;;i&l 8655?
Interest, taxes, inGUrANOGesessssssss 0.107
Total fixed Gh&l’g@ﬁgt;aﬁuva;q;Qtupmit 0.464

Veriable Charges

Eepalre, ineluding labosssssssnsnnses D+446
Lubriﬁatiﬁatovqttpqwgantmanwiwatﬁsaii G’G?
Sable hooks and FerrUleBeisvesesscesns 0,808

Total variable OhATEeBaencesrsascnsnns Qﬁr?%



,L o2 2.1
?ﬁka& 3$ﬂt 9%? hﬁﬁ?iﬁiu&‘aﬁaa*t&Qlt’*!’ﬂﬁﬂitt‘ﬁﬁﬁ" %w'gg
The above costs ware figured in the sanme nanner aAs

the costa for the D8 arch,.
Hyster D6N Iogging Arch

Thig areh Finds limited mervice in the California
wooda. It is too small for the sizme logs the average
logger hes to contend with. It is bullt to operete in
snaller tinber, snd on relotively flet ground, . few are
found with the smelles operations because of their lowey
initisl eost, and they find a place in an operatien
where the troetor ecn be used in e duel role, Some smell
operators use the Ceterpiller D6 for s bulldozer to tuila
roads and later as the power plant for the DEN arch. %he
areh is built on the same lines c8 the DBN and the DTN

excert on & eneller sosle,
D6N Specifications {16,p.22)

ﬁ?@?&ii i‘iﬁ&%hgzvauootana;uq-b*‘t&at:aagaw:ii* 9'2“

‘heelboge, from exle to drswhber pin, , ,
e@justible TroMessevesserasvnsass 879" to GYEY

Roll height, to top of rell,
sﬁ,ﬁjuﬁ‘@ﬁblﬂ FrOMessvenssnsssnnens BYILY t0 Q1YY

%eﬁlﬁithﬁtqﬁtg*oqau*:aiiugnﬁg‘satsoa‘. Hodel 7D6 .&th@
Wheels

Net weight, without wheels, 87pr0Xesesssiss 5.100 1bs,
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Cost of Owning =nd Operating
the Hyster DEN Iogging arch

Delivered Pl"iﬁﬁ#a’u*%nm*»an@i&ownaﬁaﬁtanuw $§.0@$;50 (33)
Fixed Charges

DepreclatloNecsssscacsssrosoancorans 0,300
Interest, taxen, Insurant@sseseesess 0,0%0
Total fixed ohargeSecsssssrsssnsesne 0390

Varieble Charges

Repalrs, 1noluding 1aboFsesssssseeess  0aB37L
Lubrioatiofesssssevossssssrasssnnonse 0,007
Cable, hooks, and ferrileSsscscssnse 0,382
Total variable chorgeSssesevecercsss 04600
Total 00st DET NOUTPwsssssscisssesassassns $0.99

The above ¢osts were figured in the pane manner &s

those for the DB arch.
D4 and D2 Logging Sulkies

Unlike the larger arches which operate on tracks,
the smzller arches, k@fwn as sulkies, operate on pneumatie
tires. They are &asig;ea for use vwith Caterpillar D4 and
P2 tractors, respeotively. The pneunatie tix@a have the
adventage of keeping the legging roeds in faixly good cone
dition, If the operator is a&aaraﬁ of ﬁr? firm grennﬁ fox
his roading surfece, he may order steel wheels uc optionel
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equipments, Tor the majority of operations in this region
the rneumstie tires are ussd. The sulky is an ideal
plece of equipment for skidding poles and piling. Up teo
now very few have made an entrance in this region, bat as
the demand for poles becones mors accute, thelr numbers
are bound to iner=232. Thelr goalt puts them well within
the range af the snall operator, 2nd for the logzer whe
is interasted ainply in su03ll logs or poles they are

ideal,
D4 Sulky Speeifications (i7,p.13)

Whéelbaga, Grawbar 59 axlOceiersvecascsnneveeseseves 3107
OVerall MidtMe.ussesssessseueionnnasecserssansnsnns 8190
Roll height, 50 %90 02 20 )lesesvevacasenssascsssnane 7107
WheelebeuringBeosnessesasssancnasoravsonacsnnassnas Tiliken
Yith Pneoumatic Tires [gize 13.00224 ~ 16 ply)

Hel weighl, opproximetelyesvesssrnosevnnesnss 0,600
lbsa,

With Steel Wheels (tire width 127, diameter 4%'4")

Yet W@igh%; &@p?@ﬁmtﬁlygﬁgi»&i&cnu‘»ut-ct&ﬁii 3;&%%
R Be
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D2 Sulky Speocifications (17,p.l7)

Wheelbase, drawbar t0 2X1l@usscscsvevssasosnnss gron
Overall widtheseseessonsetssonsencscosesnsenns qige
Helght to top of rear 8heavVeeiseesecorusnoscass é'on
Wheel=bearingBecsossssnssocsorssnssscensssnnas Timken

With Pneumatic Tires (size 11x24 - 14 ply)

Net welght, approximatelyessescsssssssses 1,700 1bs,
With Steel Wheels {tire width 10", diameter 4'4%)

Net weight, approxinatelYescceescssecassss 1,800 1bs,

Cost of Owning and Operating
Hyster D4, and D2 Sulkies

HoA0lavsessasssscnsasnnsnnns D4 D2
Delivered pricesssssesssssss @l;aﬁiaaﬁ (3%) $9?515@ (35%
Fixed Charges

DepreciatioNevescsnsans 0.126 0,098

Interest, taxes, ,
inguranoBesssssevens 0,028 0.029

Total fixed ohargeSs... 0.164 0.12Y

Variable Charges
Repalirs, including

12DOYessscevenscoine 0.182 0.116
LubrioabioNeesssssnsoes 0,003 0,003
Cable, hooks, and ;

ferruleBeisecusssesne 0.149 0.124
Total variable charges, 0.304 04,243

Total cost per NOUTseessssss $6t4? %ﬁ;ﬁ?
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The above coats were figured in the same manner as

those for the D18 arch,
Hyster Traetor Yarders
and Donkeys
In this region, as in most, old tractors unsuited

for hauling arches or bulldoexzing are put to use as the
power plant for a yarder or donkeys. Hany of the old gas-
oline traectors, the "Caterpillar 75" for exsmple, are
found in this cspacity. The Hyster Company builds muls
tiple drum winches for this use, and they are found work-
ing in oconneotion with cold decking, loading, high lesd
logging, =nd many other uses, They are made in five
sizes and are known as D8 Tractor Yarder, D7 Tractor Done
key, D6 Tractor B&nkay,‘ﬁﬁ Traotor Donkey, snd D2 Tractor
Donkey.

Hyster D8 Tractor Yarder

Thig yardsr is a three drum unit which can be used
on the Caterpillar D8, RIB, or 75 tractors. It is
mounted on the rear of the tractor, snd the opersator sits
faocing the drums and his %érk; While most of the logg~
ing in the East Slope ié'abaampliaha& by the use of arche
e8 and shovel loaders, quite a number of high lead oper-
ations are found on the West Slope. When the high lead
system is used, the D8 Tractor Yarder of this type is
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often found. It can develop & meinline pull ﬁp te 56,000
pounds and has four speeds on all three drums (16,p.18).

D8 Specifications (16,p«l18)

Drum sizes: Kain Haulback Strawdrun

Barrel dismeter,. 12+ 1a" 8i"
Barrel lengtheees 36" s6" 10"

Cable capacit¥eessesss 100071 1/8" 2600'8/8" 3000'3/8"
1280717 3200'9f16" 4400'5/16"

Cost of Owning and Operating
the Hyster D8 Tractor Yarder

Delivered pricOscssesssanssasscrsornvanves $6y57$c93 ‘34}
Pixed Charges

E‘?raeiagignﬁiﬁﬁiiﬁwiaﬂ?&cw‘lti'!!#i# 0,658
Interest, taxes, 1nsurantBscssssssaes 0.197
Total fixed chargeBesesesrssovosssosns 0855

Variable Charges |
Repairs, inocluding labolscseceessavse 0.329

Iubricationescseevosessvsssnossnnnnnn 0.023
Cable

Haln drUflecececssssscssscsnnaoncannue 0540

Haulbaek ArtlBesessesescssasesssascans 0.546

Straw Arullssevssossonsssnesssassnsase 0,264

Total varisble ohargeSeisvessasnsrcsas 1.702

Total 008t per BOUPesevsavsssvesssssosssns %%nﬁ&
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The method used to aatérmine the hourly cost of the
8 tra@tar yarder is as followa: The delivered price is
$6,576400 and is current ss of Harch, 1947 on the West
Coast (33)s Depreciation is bused on five years or an ave
erage of 10,000 hours., These figures were obtuined fronm
the Hyster "Cost Sheet" (33), Therefore,

76 = «6576 or .658

Interest, taxes, and insurance were taken as 10% of
the average annual investment, Ten per eent is the aver=
age per oent figure used by the larger operators in Cele
ifornia, =nd it is also used by the Hyster Company in
their "Cost Sheets™ (33). Average annual investment =

6576

Initial investment - annual depreecistion = 6576 e

$3,945,60,

or $0.197

Repairs, ineluding labor charges was computed as 50%
of the depreciation charge. (Depreciation)(50%) =
(+658)(.50) = 0.329

iubrication was computed on the following basis: oil

at .65 per gullon and grease at ,12 per pound., The I8
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yarder according to the Hyster Company uses .054 gallons
of oil and 013 pounds of gresse per hours Therefore,

(sﬁ%ﬁi(gﬁﬁ} = 0221

LEHak! 8 Agg%g~ - Iubrieation eost per hr
23T 2 per hr,

Cable costs were computed from figures obtainable
from the Hyster "Cost Tables” (33) and Rolser's lLogging
and Equipment Supplies, Corvallis, Oregon (39). The main
drum holds 1,000 feet of 1 1.8" line, and the price was
quoted as $0.54 per foot, The yarder will use approxis

mately two main lines per year,

The haulback drum holds 2,600 feet of 5/8" line, and
the price was quoted as $0.21 per foot., The yarder will
nge approximately two haulback lines per year.

The strewline drum holds 4,400 fset of 5/16" line,
and the price was gquoted as $0,12 per foot, The yarder
will use approximately one strawline per year.

1{$0.12)= $0.263
“hours

Hyster D7L Traotor Donkey

This type donkey i® used to & certain extent on the
West Slope in high lead logging and loading. It is sime
iliar to the D8 yarder, but it is built on a smaller scale
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It has two speeds on all drums, znd the unit comes in ,
either two or three dmume, The tadrd drum is optional,
and may either be & straw line dmum or a gypsy spool. A
line pull of 29,068 pounds on the bare main drum ean be.
developed with this donkey (16,p.20).

D7L Specifications {16,p.20)

Drum gize: . Hain Haulbaock Strawdrun
Barrel diameterssss ion ar e

Barrel lengthen.sss 24 7/8" 24 v/8" - 10v
Cable 0upacity esesesees 960 £t 17 2360' 7/16" 2940'7/16"

Double Three
Drum Dram -

Net weight including trane ,
smigslon and eontrols, , , o
but without 123 ¥ T e 4,300 1be. 4,700 1lha

Cost of Owning and Operating
the Hyster D7L Traetor Donkey
for One Hour
Delivered PriCResesesssssvvsssnsssassonnvnn %ﬁ;@?&a@@ (5*}
Fixed Charges

3¢§rﬁﬁiatiﬁﬁuqoogcn»&nnttigwt;aqté;«t@ 0.408
Interest, taxes, ANSUronGes..ssesesses 0.102
Total fixzed ChaTEEBsssssvnsasessssnsns 08510

Variable Charges
Repairs, including laborecssesscsceess 0.204
Lubriﬂaﬁiﬁal&qnniicat.aasac&gcyacaqiaﬁ 0.00%
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Cable, Main AYUMseesecsevernrsvnsersnsrcsnces  OudlB
Houlbuok dfUBescssosnrcvosearsoncanasss 02331
Straw QrUlessssssrsassesssnssasessssns 0.176
Total variable ChargeBesscesssescssssse 1,131
Total cost per hoUlsessaescnsssvecesssnosnass $hebd
The c¢ost per hour computations for the D7L were fige
ured in the same manner as the D8 yarder except for lube
rication and cable costs. The hourly lubricstion eosts
are as follows: the DVL donkey uses 009 gallons of oil
and ,013 pounds eflgréaae per hour, The price of oil was
teken as (0465 per gallon while grease was $0.12 per pound
The anmounts used per houpr wara\takaﬁ from the Hyster "Cost
Sheet”, {33) while the prices of grease and oil are averw

age for the West Coast. (4009 gallen&li*&5; ~~.3@5&5
{ «013 pounds }{.12 B¢

Iubriecation cost per hour.

Cable coste per hour are oz follows: the main drum
holds 960 feet of 1" linej the haulbaock holds 2,360 feet
of 7/16" line; and the strawdrum holds 1,470 feet of 5/16"

line, The same West Comst cable prices were used,
Hyster DEN Tractor Donkey

This type donkey is used $0 a limited extent in this
region. In most operations where it is used, it is in the

capacity of a loader. It has two drume with the gypsy
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spool optional, It is built to operante with 2 Cater-
pillar D6 traoctor, and like the larger models, the opere
ator sits foeing the donkey and the work.

D6N spaaifiaatianakflﬁ*y‘zal

Drum size: Hain Drum Upper Ixum
3&¥rﬁ1§ﬁiﬁmﬁtar¢...-gwa; 107 10®
B&I‘i‘ﬁ}. lﬁﬂgtﬁc LEEXEE S ERE S B 13“ laﬁ

Cable e¢apacity:
Haximum line, evenly

8p001ed Orseusscsns T00'7/8" or 1240' " or
860" 2 160017/16

ﬁﬁt w&igh‘t; a@?@@&i&&t&l?; T E R TR R R TR R T Y 2 3;365 1&3‘,

Cost of Owning snd Operating
the Hyster DEN Traotor Donkey .

Delivered PrifBucesoccnnssocssonnscosnsos %2‘“29&5 {3@)
Fixed Charges |

Depreciationsscsssccnsrcenssnssannas C.244
Interest, taxes, Insurant®iscesvesse 0,073
Total fixed ChOTEOBesvesesnsonvesnss 0817

Variable Charges
Repalrs, including 1laboPessssesscens 041828
JubriocntioNeecsssssssoncancrncansuses 0,006
Cable |

K&iﬁ arumiiiﬁywtQtita;;-ﬁpnﬁati&tﬂl@‘ C.241
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Cable cont., o |
Haulbook druflecesecssnccssnsosnsoncsnnenssn 06224
Total voriable ChargeBuceisessecscscsncassan 0593
Total cost per hoUTsvecssssssscnscrsnsvsercasnse $0,91
IHe cost per hour a@ﬁy&t&tia&a for the D6N were fige-
ured in the same manner as the D8 yarder, exoept for the
lubrication and cable oeomts,
The hourly lubrication costs are as followe: the
DGR donkey uses 007 gullons of oil and ,013 pounds of
grease per hour. The price of 0il was taken as $0.685 per
gallon, while grease was $0.12 per pound,
{ «007 gailana;(aﬁﬁgfg~ﬁwﬂﬁ455

{4013 pounds ){.12) = 0.00186
$0 G061

e Iubrication

cost per hour.

Cable costs per hour are as folleows: +the maig drum
holds 860 feet of £" line, and the haulback 1,600 feet
of 7/16" line. Th@waame West Cosat cable prices were

used,
Hyater D4 and D2 Trootor Donkey

These two donkies are used %o a very limited extent
in this region. They are too small for the average ope-
eretor and are seen oitly in the smaller shows where the
initial investment is the controlling factor. They are
both of the double drum type and weigh 1,730 and 1,150



net pounds, respectively (17,p.16}{(17,p.19). The cost
on the West Coast of the D4 is §1702.45, while the D2 1s
$868,00 (24). |



TIRES

Tires and thelr repair are s major ltem in any loge~
ging region, Thig region is especially hard on tires,
beoause of the low caliber logging rosds the tires must
operate ons Very few of the roads are ballasted due te
the large amount of road to be maintained., The Clover
Valley Company uses 11,00x20 0 12 ply tires on their
f£leet of twelve KR1l International trueks, Each tire
coets approximately $129.47 snd tube $13.89. This repre-
sents an initial outlay of $143.36 per wheel or $2007.04
per truck, (11l,p.92). Theoretically, & tire of this size
has a life span of approximstely 50,000 miles on paved
highway or from 10,000 to 20,000 on the average logging
roads On the Clover Valley operation, however, the averw
age @pan is near 15,000 miles., This company, as do all
large companies, operates s tire repair shop. One man is
on duty the entire working day elther changing or repaire
ing truek or trailer tires, This shop is loocated as 2
mule midway between the trugk losder and the landing.
Zach truek is required to stop at the least once a day for
tire pressure testing, Xeeping the same pressure in both
tires of a duasl is of the utmost importsnce. This is ne=

oessary to insure each tire of supporting its share of
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the load, Tires of the same size on any one truck is an
abgsolute necessity. |

Tire and tube costs of the most common sizes will be
found on the next few pages., These prices are quoted to
buyers who have two or more logging trucks.

Pneumatic tires of the type that logging trueks use today
are relatively new, and few loggers know too much about
them. Truck tiree are of two major types, highway and off
highway. I% is in the off<highway type that the Calie
ornia logger ie most interested. The firet prersquisite
for good maintenance program is s definite routine in
checking end caring for the tires. If this is ocorreetly
established, it will deeresse work stoppages, inorease
working hours, make wheel equipment last longer, snd re~
duce eegt per hour, The four major factors that govern
the number of hours of cntinous service & %tire will de-
liver are: load, inflation, vehicle speed, and haul road
eondition., Every tire has a maximum air pressure at which
it can operate, and over loading cannot be compensated for
by over inflstion. Tirves have a definite load whioch they
can ocarry with a certain sir pressure at a gertain speed,
Inereasing the speed decreases the meximum load, As an
example, & 10.00 « 20 $tire 15 given a rating of 3,650
pounds maximum at 60 pounds air pressure at 25 miles an

hour. The sene tire with the same air pressure oan
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handle 4,780 pounde at speeds less than 285 miles an hour
(11,p.41).

In culeulating the maximum load & certain $ruck snd
trailer can ccxrry, 1t must be remembered that when going
up & grade, some of the load ghifte from the fromt wheels
to the rear. This results in the rear tires being tem~
porarily overloadeds When the unit gnea'&nwn grode, part
of the load shifte to the front tires. This condition is
more serious, because there are only two tires forward,
while there are usually four in the rear.

For every load there is a definite inflation pressura
When the tire is underinflated or overinflated, less than
normal service is obiained. @hia‘is:ena of the nmain
reasons for the daily tire check. When a tirve i overs
inflated, the lozd is carried in the middle of the tresd
surface, leaving the shoulders with little or no load,
This will cause exoess weayr ond mey csuse the tire to dig
in thus stalling the trueck. Underinflation csuses exeosse
ive bulging, excessive internal heat, uneven wear, and
eventually the breaking down of the tire. Tire pressure
should be ohecked at least once & day and the tire gauge
at definite intervals. /

Logging trucks for the most{ part in this region op=-
operate on their own roads and use offethe-highway tires.
These tiree are engineered to run at the slower speeds.
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Excessive speeds inorease internal temperatures %o a
point where their life is greatly reduced, The storing
of tires in this region is a major item. %hg'fsllawing
ia taken from "Firsstone « 0ff = the ﬁighw&yifirssﬁ B
(11,pe64):

free from drefts, Sunlight and heat causes rubber to age,

loss strength, and elasstieity. MNoving air oxidizes faster
than still air, Ozone produced by electricsl discharges
also inoreases oxidation. u |

Cover windows and skylights. Keep floorw elean,
espeoclally from oil, grease, gasoline, ete, If neaeéﬁary,
cover floors with clean wooden slats at least half an
inch thieck. |

R. XKeep tire - storage room as cool as possible. Low

temperatures are desirable,
S« Very large and heavy tires can be placed vertieally in
stalls, with & V =~ ghaped auppaxtéﬁaﬁﬁr them %o spread
the load. Shift. tire positione periodically to prevent
£1at spotting,
4. Tires not too large and heavy to be piled should be
staocked horizontally and not laced or staggered. limi%
the height of sach pile so that the betﬁﬁé tire is not
distorted,

Do not put tires of different sizes in the same pile,

unless storage space is limited, In that case, put the
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larger tires at the bottom. ‘
O+ Before storing used tires, clesn them thoroughly, ine
spect carefully for any damage, end repair if necessary.
6. If tires must be stored out of doors ~- whether un-
mounted, or mounted on vehicles -~ clean and dry them, anﬁ
apply & preservative. Finally, wrap or cover them with
waterproof material.
7. When a rubber-tired vehicle is placed in storage, block
it up to take its weight off the tires, and deflate the
tires. If the vehicls cannot be blockel up, shesk air
pressure twice & month and kesp tires properly infla%eé.
A waterproof covering prolongs the 1ife of both tires and.
vehiale,
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Tire Costs for Firestone 3pecial Purpose

Logging Truck Tives, April, 1947 {11,p.98)
Exanple of trucks Size Fly Total tire
using tires rating ocost ineluding
axoise tax
Chevrolet PickUDseres 6400 = 16 6 21450
GOKQGQ 2 taﬂ«"itttlﬂi égﬂﬁ - 20 6 29&43
Chevrolet lodel 41035 - v _
Q&Qlc&l%bﬂ‘ctnoii &wﬁ@ - 3@ ﬁ 35063
Chevrolet Hodel 3804, 7.00 « 17 8 38460
tﬁighwa?
traation
, - type)
Chevrolet Hodel 3804. 7,00 - 18 8 36,93
Internetionzl Hodel K7 7.00 « 20 8 45,98
« T«00 » 20 10 624,30
GollaCe Model Cu(,100, 7480 = 1& 10 856,92
Chevrolet Hodel 3807. 7.50 « 17 = 8 44433
International lNodel X8 7.50 - 20 10 52.98
Chevrolet ifodel 4418, 8.25 - 20 10 86417
G‘nﬁ.Ga Series a@ﬂcu e 9!99 - 20 ic 163‘5‘3
Sterling Model HCS228H 9,75 =~ 20 12 110,03
Reo Hodel 2B6Tesecerss 10400 = 20 12 112.23
Haeck Model IJSWaseaes 10400 » 22 12 116,04
Sterling HCS 235 Hees 10400,~ 24 12 113.52
(Highway
traction
type)
International MHodel
wm:»vmstonnﬁ nwﬁﬁ - 20 iz 139&4‘?
Kenworth lodel 548..s 11,00 « 22 12 137.08
Hack lModel LHSWHewves 11.00 « 24 14 135,14
GeleCo Hodel 750seess 12,00 « 20 14 184.94
{Bighway
traction
| | type)
Mack Model LMSWHeseos 12.00 « 24 16 208,72
{Highway
traction
| type)
Maock Model LResss sans L4400 - 24 16 277.72
(Highway
traction

type)



Size

6,00
6400
6,50
7400

L

bl

”~

L.

7.00
7450
780
7 .50
8.28
900

-

-

R )

e

L)
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Firestone Logzging Truek Tube Costs
for Common Size Tirves (11,p.93)

lﬁ"ﬁi‘iﬁ#’»l.t”’#‘#‘00*&“**
39:000’&6*0*&*#‘ci&ﬁﬁ‘%&étﬁi
aeétntviﬁ¥ﬂﬁtltuﬁtotiB’ib;ﬁt
l?*‘sno#iittbdﬁnti:ﬁwqiiobﬁi
1&!:61&1%&0@‘10i.io‘tnnt&tt&

aﬁ!ﬂﬁtn.ii#ﬂ-stp»ﬁﬂﬁqq»lttpw

lﬁimaaonﬁ-dtwiccoguns:an;anu‘

1?#%Qiqabtacqoatciﬂbvlatiicn
aaitta.iG«QQiit»i#tuatwbt»ai
aabﬂti@tt%#t.b&tp&ﬁ»tﬁt&b%ii

agltbaﬁaueta-tnivaqynﬁabonﬂu

1@.39 - 3@&:0»*»&»&»‘&##&:»ug-q»@:m

10,00
10,00
11.00
11,00
11.00
18,00
12.00
14.00

-

-

24#0;«{&%&&*3#46ttﬂt&«t&cd#

23#@*&&«&@!1%#&imvﬁ.ﬁ&tiﬂ»#

‘*~zﬂiﬁilkoqb’!l(&ﬁuitiiﬂtiiﬁl

32¢0%¢¢§&h##nu&in-;wnpcyibo
g&tiﬂiinﬁmwhﬁ#ilq:tivﬂﬁ?!i#
gﬁflﬁ&tii‘ttdtiaigltﬁaﬁtiti
g‘@itliitél%!?i%‘lfi‘i!ﬁi‘i

24&!&&0&Qi§6.u&»-ao«di#i!i'

Total tube cost
inoluding exeise tax

3436
3482
4.70
4.41
4,64
5.82
6412
4.41
8412
9489
11,30
11.72
12,55
12.09
13489
14.91
16.47
18.44
20460
32,07



WAGES

411 employees of the lsrger companies in this region
are required to belenmg to & union. The union in this vee
gion is a braneh of ths ﬁiyi‘af~mﬂ and is exceptionally
powerful. lNeetings are held once a week in the larger
eamps, usually in the cook house. Officers are elected
for each individual camp or chapter, and tﬁ@y:maet with
officers of ¢ther ehayta?@ regularly: Wage contracts are
drawn bvetween the union and the individual eomganiﬁa, and
tﬁat wage prevails throughout the season, %his ig the nine
lmumwage,'howavar, and the companies may raise the wage
if they wish. A definite saniorit# gystem exigta in that
a man ocannot be transferred 0 a Job of a lawéﬁ pay grade,
unless he is payed the hourly wage of his previocus Jjob. A
ty?ioal sxample exists when = heakar on a Jjanmer has an
accident., If the head loader steps down to handle the
heék&r*a Job, he will be payed first losders wages for the
time he remains on that job, No one can be dismissed by
thé ecompany unlese sanctioned by the union,

The unions and companies have for the past sixz years
been working together perfeetly. This has been brought
ahéut by the scareity of labor and the high price of
lumber. thether this condition will continue to exist is
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an uncertainity that no one cun hope to answer,

The wages exieting today in this region will be

found in the lollowing tables:

- Union Vages for the California Pine Region {30)

ﬁﬁﬁk&fﬁﬁ».ti»uﬁ.&ni#
?&118?;&:;;;0;.;;.#*

B“Qk@?ﬁitu.aai&-«aw&
Linberteveecsnsonass

Enob EnookerBesicves
ﬁull hﬁﬁkdtt;@.t;ﬁ&*

SealePevssrsssnnrane
PilleXesssvscenvsensns
Cat skinnerecesesoss
Candy wagon driver..
Hood ¢00Kssessconann
BakeTraisesssnsnsennns
Dish¥ecessssasvannae
Flunkyeessssesncaons
Bull co0Kescesassonn
thker settereesssnns

Jammer operatoreeess

1945

$1.25

$1.27%

@Q;Qﬁ / -1 ?lua
!15/ houyx

$0.95 / ¥ plus
«18 / hour

£1.25

$300 / Ho. plus
room znd board

$1.21%
$1.39
$1.45
$1.27
§1.06%
$0.97
$0.90
$0.90
$1.02%
$1.25
$1.55

1946 « 7
.40
$1.42%

$1.10 / ¥ plus
" #15 / hour

%1&13 / 4 §1ﬁﬂ
015‘/ hour

$1.40

$2350 / Mo. plus
room and board

§1.46%
§1.54
$1.60
§1.42
$1.21%
$1.12
$1.05
$1.05
$1.17%
$1.40
.70



Truek loadeTevesecss
Car losderescesssss
Bulldozer operator.
Hotor groderessesns
Right of wa¥esesnns
Iruck Qriverscscess
Tyuek mechanicssses
Cat mechaniCessssss
Cat greaselicessess
Section DOBBscwssss
Seotion laborsesess
Brush pilerBessssss
Fire wardeNeesesses
Blackamithessoresse

Truok greaserasscess

19&5 Cont,

- $1.55

$1458
$1.45
$1.42%
$1.27%

’ $l 32

$1.87%
$1.80
$1.45
$1.17%
$1.08%
$1.08
$1.25
£1.30
§L.32

Water wagon driver.. $1.27

Cat DOBBsssscssnass

Power saw operator,

$300 / Mo. plus
room and board

$0.25 / M plus
+15 / hour

164
1946-7 Cont.,
§1.70

$1.70

$1.60

$1.57%
$1.42%
$1.02%

$1.65

$1.60

$1.32%
$1.173

$1.20

$1.40

§1.45

$1.47

$1.42

$350 / ¥o. plus
room and board

$0.30 / ¥ plus
«1B / houyr



STATE REGULATIONS COVERNING SIZE,
WEIGHT, AND LOAD (9,p.236-247)

Width of Vehicles« (&) The total outside width of
any vehicle or the load thereon shall not exeeed 95‘
inches, except as otherwise provided in this seotion.

{b) When any vehiole is equipped with pneumatic tires
the maximum width from the outside of the one wheel and
tire to the outside of the opposite ocuter wheel and tire
shall not exceed 100 inches, but in such event the oute
8ide width of the body of such vehiole or the load there-
on shall not exeeed 96 inches.

Height and Length of Vehicles. {8) No vehicle une
laden or with load shall exceed a height of 13 feet 6
inches.

(b) No vehiele shall exceed a length of 35 feet.
(o) No combination of vehiocles coupled together shall ex~
ceed a total length of 60 feet.

Length of Loads. (a) The load upon any vehicle ope
erated alene, or the load upon the front vehicle of a
combination of vehicles, shall not extend more than three
feet beyond the front wheels of such vehicle or the front
bumper of such vehicle if it is equipped with such =

bunmper,
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{b) The load upon any motor vehicle alone or sn independe
ent load only upon a treiler or semitrailer shall not ex-
tend to the rear beyond the Last point of support for a
greater distance than that equal to two-thirds of the
length of the wheel base of the vehicle carrying such load
provided, the wheel base of & semitrziler shsll be cone
sidered as the distance between the rearmost axle of the
towing vehicle and the rearmost sxle of the semitrailer.
(e) The load upon any combination of vehicles, except
loads of poles or pipes shall not exceed 75 feet measured
from the front extremityg of the lust vehicle or load.

Trailers and Towed Vehicles. (&) When one vehicle is
towing another the drawbar or other connection shall not
exceed 15 feet from one vehicle to the othex.
(b) When one vehicle is towing snother, there shzall be an
additional connéetion between maid vehloles sufficient to
hold the vehiocle being towed in the event the drawbar or
other regular conneotion should break or become dis~-
connected.
(¢} When one vehicle is towing another and the comnection
eonslets of a chain, rope or cable, there shall be dise
played upon suech connection a red flag or cloth not less
than 12 inches squavre,
(d4) No person shall operate a train of vehicles when any

trailer, semi-trailer or other vehiele belng towed whips
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or swerves from side to side dangerously or unreasonably
or fails to follow subetantially in the path of the
towing vehiocle.

ixle Weight Limits. The gross weight imposed upon
the highway by the wheels on any one axle of a vehiole
shall not exceed 18,000 pounds and the groes weight up~
on any one wheel, or wheels, supporting one end of sn exle
and resting upon the road-way shall not exceed 9,500
poundss

Ratie of Weight to Length. BEvery vehiocle whether op-
erated singly or in a combination of vehioles, and every
combination of vehioles must comply with bDoth subdive
isions (&) and (b) of this section. The limitations im=
posed by this seotion are in addition znd supplemental
to all other provisions of this code imposing limitate
ions upon the size and welght of vehicles.
{a) The total gross weight with load imposed on the highe
way by any of two or mex% consecutive axles of s vehiels,
or of a combination of vehicles where the distance bee
tween the Tirst and last axles of sald two or more con~
gecutive axles 1g 18 feet &r less, shall not exceed that

given for the respective distance in the following table:
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Distance in feet Allowed losd in
between first and pounds on group
last axles of group of axles
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{b) The total groes weight with load imposed on the high-
way by any vehicle or combinstion of vehieles where the
distance between the first and last axles is more than

18 feet shall not exoeed that given for the respective
distances in the following table:

Distance Allowed loszd
in feet in pounds
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Pilatance in Allowed load ‘
feet {(Cont,) in pounds (Cont,)
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{o) The distance between axles shall be measured to the

nearest even foot. When a fraction is exactly one-

half foot, the next larger whole number shall be used.
Ufficers May Weigh Vehleles snd Kequire Hemoval _

of Lxcess Loads, (a):ﬁny §s3¢E af£iast aa?ingsruasan‘ta

believe that the waighﬁief‘a»vénials &h& load £ﬁ unlawe

ful is suthorized to reéﬁi@a~%ﬁe:drirar~§a ﬁtgé and sube

mit to a weighiﬁg of the ﬁame~ai$ber by mgana éf portable

or ataﬁiaﬁary sealas ana

w@y #aquire that &uah'vehiela be
&rivan\za‘tha nearest publié goales as is the event such

scales aré within five miles,
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(b} Whenever an officer upon weighing & vehicle and load
88 above provided determines that the weight is unlawful,
such officer may require the driver to stop in such s
place as is suitable and remove such portions of the load
as may be necessary to reduse the gross weight of such
vehicle to those limits permitted under this code. All
material so unloaded shall be osred for by the owner or
operator of such vehiele at the risk of =ich ownsr or op=
erator,
(¢) Any driver of = vehicle who fails or refuses to stop
and submit the vehiele and load to a weighing, or who
feils or refuses when directed by sn officer upon & weighe
ing of the vehicle o gtop and otherwise comply with the
provisions of this section, is guilty of a\mi&&eaa&aara

Unlewful to Txceed Weight Capacity of Bridge oy Other
Structure. (a) No persmon shell drive a vehicle over any
bridge, causeway, viaduct, trestle, or dsm congtituting
a part of 2 highway when the weight of such vehicle and
load theren obtains & greater weight than the maximum
weight which sueh bridge or other structure with safety
to itself will sustain,



ESTIMATED HOURLY PRODUCTION
"CATERPILLAR" D 8 TRACTOR, D8N TOWING WINCH
AND D 8 LOGGING ARCH (33) (36)

(In Board Feet Fer Hour =~ Seribner Deeimal C Senle)

32' Logs
AVs Dia. Av, loge Av, Bd, Ft, Average Length Haul in
of iogs  Per Load Per Load in Feet - One Way
, 1000  2000' 3000
le*® 12.0 3840 13,300 8,400 6,300
2 10,0 $600 19,400 12,200 8,900
24 Teb 6000 20,800 13,100 9,600
28 5,0 5800 20,800 18,700 9,300
82 4.0 5900 20,500 12,900 9,400
36 3s2 5900 20,500 12,900 9,400
40 2.5 6000 20,800 13,100 9,600
44 2.0 5900 20,500 12,%00 9,400

Note: These estimsated production figures are caloulate
ed and are based entirely upon ideal conditions
of level ground, a baslanced operation, 1004 op-
erating efficieney, =nd logs welighing approx-
imately eleven pounds per board foot Seribner
Decimal C Sezle. Fifty minute hours are used,
81X minutes per load for hookihg and unhooking
and loads of more than four logs to be bunched
for the arch tractor, Aiverage travel speeds:
loaded -~ second gear -~ 194 f.p.m., unloaded -
fourth gear = 317 f.p.n.

Factors to be considered when using these figures
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Pifficulty in maintaining average board feet
per load,

Varieble conditions of terrain, ie. adverse
‘gredes, soll conditione, ete.

Undergrowth .

Weather oonditions.

Altitude. _

Yechaniocel condition of equipment.,

Seattered timber stands.

Varieble weizght of logs in nixed stendse of
timber, |

Efficlency of overall operation,

Seventy percent of the sbove figures should be used

&8s an estimate for a fairly good logqing operation with

no adverse

gredes for the loaded hsul to the landing. Tor

difficult operations, 40 per cent of the scbove figures

may be useds



LOCAL TRENDS AND RECOMMENDATIGNS
FOR ERDUCING LOGGING COSTS

There have been developed in the logging indusiry
two kinds of operators: first, the private operator,
who owns his own logging equipment and hauls his own
logs; second, the contraet hauler who takes contraots to
haul loge for other operators. These may be further sube
divided by type of'ﬁa&l; It may either be a straight
kighway haul, straight off the highway haul, or & com=
bination of both.

Every operator, noe metter what type, has his in~
dividual problems., Some of these are strietly local, and
no help can be expected from the experience of other op-
eratore, But for the most part the individual problems
are nore or less universal throughout this partioaair
‘region, Some may experience & certain difficulty early
in the logging season while others may have ithe sanme
difficulty later, The me jority of these difficulties,
although they may sesm ecomplicated at the time, are
fairly simple as they are worked out., An example of this
is the labor shoritsge existing in the woods during the
1942 logging season, All companies were affected, and
gsome to the extent where log production was curtailed to
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8 merked degree. As a result the operators tried various
and sundry methods of remedying the situation. Some of
the ideas helped, while others failed, but it brought out
the faet that some unification between operators was abe
solutely necessary. Thisg was acoomplished to & certsin
ex?ent through leocal clubs snd organizations in this
region; but the faet still remains that ho organization
exists today specifically for thet purpose. The ope-
erators in the Sierrs Valley region, who number about ten,
assenbled in an impromtu meeting snd agreed upon the
following proceedure: to attreet men to the w@aﬁa by the
offer of higher wages, to sstablish better living oone
ditions, and to provide transportation to towns. Most
companies accomplished this by operating the camps with
the intention of losing money. This is shown by the faet
that most of the larger compsnies plan on losing from
$20,000 to $25,000 per seamon on their ¢amnps. Bunk
houses were reoonditioned, "ocandy" wagons were made more

confortable, and weckeend transportation to town was
provided. Wage increase was automatically requested by
the union and provided by the aompaniesg This is an ex~
ample of what a small eommunity can do and it brings %o
light the advantage of having a larger orgsnization
that is capable of covering the entire region.

Another problem which is in the process of being
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solved and which is universal throughout this region is
that of year around logging. Some companies have gone
far in the settlement of this problem. Of sourse, one
realizes that some shows are completely summer operate
ions, but that others are questionable, and much can be
goined by year around logginge. The winter lay-off of men
and the storing of equipment are the bigvﬁisaﬁs&ntages of
a striet summer operation, The MeCloud River Iumber Come
pany has accomplished & great deal in this prodlem,
having two year around sides (25). They accomplish this
by truek hauling to the railroad in the summer and by
direct skidding to the railroad during the winter months,

Woode~to~camp-to-~mill communiocation is another large
and unsettled faetor. A few pperations have exeellsnt
communication from ths woods and eaump to the mill, while
others have practically nothing. This is an sccomplished
time saver in the handling of surprige breskdowns or ine
Juries, Oome companies have gone so far as to install a
two way radio communication between the wonde opersiion
and camp. This is the exception rather than the rule,
however, and most woods operations #till remein without
any sign of communication.

A1l opersators, large and small, sre finding it
necesgary to keep cost figures on their equipment, To

the average small operator this is a ridiculous waste
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of time aznd money. This wes the attitude taken many
years ago even by the larger operators, but most of them
are now Xeeping some sort of books on machine rates and
operation coets. This practice hus proven itself to be
practleal in the larger companies and will do likewise in
the asmaller opersations.

4 simple procedure praoticed by all large companies
and some smnall companies is that of having "Driver's
Daily Reporte"™. The forms used in the different aemganiea
vary, but the nain idea is the sene, and muoh can be
gained by their use. DLvery driver's report should ine
clude the following data:

Truek number

Drivex

bate

Speedoneter, finish

wpeedoneter, start

liilecge today

Time, starts Hrseseellinoeses

Tine, finighe Hroseseliileces

Gvertine, Brsssssifineces

Gasoline bought outsides GalaeeeeCoBbaves

Gagoline from our garage. G8lBesss

Sil, quarts

ﬁuébar trips
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Amount hauled eaoh trip {if mesles are in use)

Road eondition

Faulty equipment (explain)

Accldents (explain)

4 few of the larger operations who maintain their
own roads employ the use of mile posts. This is to enw
able the truck driver, when seeing a stretch of faulty
road, to locate it esccurately when reporting to the enw
gineer or in filling out thelr time slips.

Some operstors enploy the ssrvices of a truck d4is~
pateher, His sole purpose is to space the trucks in suech
& manner that no "bunching® at the loader exists, In
some operations, espec¢ielly if there is8 one slow driver
or truck, the entire fleet will tend to pile up behind
him, This results in & large amount of idle time at the
loader. It is common practice for the dispateher to stage
ger the starting times for the trucks thus elimin&tiug
initial bunching.

| A useful service, coming into practics in the woods
operation, is the practice by verious equipment represen=
tatives of making field vigite. This tends to promote
more understanding by the manufactrer of the existing
field conditions. It alsmo helyﬁ the operator and his
emnployees to fully undersitsnd the individual piece of
equipment and to operate 1t to its best advantoge.
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4 definite method should be established to enable
the operator to caloulate the exsct size truck needed to
fulfill hie requirements., If thie methed of selecting
the right truek for the right job was enployed, 1t would
eave considerable expense and time. It would eliminste
the use of overesized trucks for s light hsul, but move
important, would exelude the prevalent use of light truocks
for heavp hauls. Several truck manufacturers exist who
will make an analysis of your partieular conditions and
recomnend the correot size truck for the job, They em=
ploy certain formulae for determining the reguired horse~
power when Iield conditions are known, A4 typicsl ex
ample is the method used by the Kenmworth Company, The
following problem is an example to determine the average
miles per hour that & Kenworth Hodel 548 logging truck
cen travel up a 1% grade {12), A good macadam roed and
an elevatlion of 4000 feet were assumed for this problem.
The Kenworth kodel 548 develops 265 horsepower at 2000
revolutions per minute. The greatest torque developed,
however, is 760 foot pounds at 1550 R.FP.H. (B0,pe3)s
Therefore, the grestest power is obtainable at that
engine speed and ocsloulations for hauling the load are
eomputed at that speed,

Derate engine 8% for accessories (12)

Derate engine 12% for altitude {3% per 1000 foot of
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elevation) (12},

Derate available power 16% for transmission
gears (12).

Rear axle ratio 8,15 to 1 (12),

Tires 1200 x 24 - rolling radius s 22.4 inches (12},

Rolling resistence on road g 2.28% (12).

The formula to find the necessary bHorque to 1ift

this load up & one per cent grade is ae follows:

altitnﬁe & gaar ratas)
-loss)

Hodel 440 Hall Seott engine has 760 foot pounds
torque, therefore, 1550 = 2.04 rs&aaticnt The nearest

gear combination afforded in the transmission is 2,16
to 1 {overdrive 2nd gear) {20,p.3).
The formuls to find miles per hour is as follows @12}

tal gear ratio)

Only through methods like the above can one obtain a
true pioture of what & specifio truck will do under
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certain conditions. Nothing is left up to guess work,
but is celeulsted mathematically to give a correet ana-
wer. If the operator will use methods mioh as these to
determine what type of equipment he needs and what it will
do after he procures it, the efficiency of his operation
is bound to be increased.

The pioneering of truck 1@531&% has been completed,
and major companies have seen Tit to invest in equipment,
The trend during these past few months seems to be in=
ereasing toward this type of operation at the expense of
the contraot hauleru Due to the extreme shortage of
equipment during the war, there has been an increase in
oontraet haulers, but there has been z reversal of this
trend recently due to the increasing availabllity of new
trucks,

Another reason for the inecrease in private hauling
is the gradual elimination of vailroad hauling. This is
due to the fact that most timber being cut in this region
is on a sustained tgalé aﬁaié, and the out per azecre is
not suffiecient to merit the invesiment necessary fo build
railroads, ,

The trend in this region in regard to truck type is
summed up by Leslie Vogel of thé Maek Truck Company (46)
who gays: “If we were to set up an ideal logging truek,

it would be somewhat ss follows: A three axle truck
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driven on both resr sxles with a dead front axle; mine
imum 10.00 x 22 tires all around; approximetely 178
horsepower enginej B0 gallon fuel capscity; a frame of
high-tensile steel (approximately 150,000 pounds per
squere inch tensile strength test): at least ten speeds
forward in the transmiseion to fully utilize the horee~
power available from the engine, while at the same time
giving maximum yoad performance®.

The trend in tires in this region im toward the 82
ineh tire, 7This is relatively a new thiﬁg in thie ine
dustry, but with increased speeds, manufscturers were
forced into devising gres ter brake efficiency. In order
to obfain this, the brake drume had to be nade larger.
They could not be made eny wider, becausge they would
orowd against the truek eprings, so they had to increcse
the diameter. This brought the brake drum too close to
the tire rim,yﬁe the only alternstive was to increase the
tire size. This resulted in inereasing the tire 1life as

well as the brake efficiency.
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CONCLUSIONS

It ig diffiecult to analyze logging costs, primarily
because no two companies have yet arrived at a standard
meang of establighing these costs, Por instence, some
firms set trucks up 28 espital invaétmant, while the
mejority consider them as opereting equipment, |

It ia my belief thet the only true cost pleture can
be obtained through individual cost analysise BRach plece
of eguipment of a combination must be Tigured separately,
and the individusl results combined, In caloulations of
this nature certain items must be assumed especially
when planning in the fubure, If the company has on re-
cord previous squipment costs,the assumptions will
naturally carcy more weight,

Logging as shown in $his paper ie sn expensive pro-
position. During the past five yeors numerous logsing
gonmpenies have come into existenes. It is apparent that
in the years to come the demsnd for lumber will fall be-
low the supply that these operations are ocspable of prow
ducing, and many will cezse to fupction. Whieh will go
and whieh will remain has yet to be dctermined. It is
also apparent that the operation without future plansg,
without & thorough knowledge of exiﬁtiﬁg conditions, and
without the capsbvilities of hard work, will fall by the
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wayside,

It is hoped that this paper might help in & small
way to enlighten a few in the problems confronting the
logging industry today. |



184
BIBLIOGRAPHY

{1) Arnold, T. H, Letter discussing current costs.
Chevrolet Motor Division. Fortland, Ore.,

(2) Baker, L. B. Letter discussing company costs, Fruit
Growers Supply Company. Susanville, Calif,,
February 26, 1947,

(3) Bucyrus Trie Company. Bucyrus Srie Hydraulie |
Bulldozers for International Trac Tractors. Bulletin
ﬁg. BGD - 7A. Milwaukee, ¥ise., February 24, 1947,
23 pe

(4) Caterpillar Trastor Company. Caterpillar Products.
Pgoria, Ill., March, 1947, 29 P«

(5) Caterpiller Tractor Company. Sarthmoving, Construotion
industriel, and Logging Dats, Form 4825, Peoris,
I1l., 1947. 3 Ps

(6) Caterpilisr Tractor Company. Lstimetes Hourly
Uperating Costs. Caterpillar Traectors and idotoer
Graders. Supplement to form 4825. Peoria, Ill.,
April 26, 1940. 3 p«

(7) Conlin, J. B. Fersonal interview on truck costs..
igiiiu Inplement Compeny. Corvallis, Ore., ipril 10,
A A

(8) Davis, D. F, Letter disocussing ocurrent costs. Arnot
Hotor Company. Portland, Ore., Marsh 1, 1947,

(9) Department of HMotor Vehicles, Vehicle Code State of
CGalifornia. Saorsmento, Calif,, 1945. 350 p.

(10) Easton, George F. Leiter discussing current prices
of Reo Trucks. Reo Truck Sales Company. Fortland,
Ore., February 24,~194?~

{11) Firestone Company. Off«~the-Highway-Tires. ikron,
Ohio, 1946, 114 p.

{12} Grace, J. F. letter disoussing Xenworth Trucks,
fgzgrta Hotor Company. Pertland, Ore., March 19,
L YR



188

(13) Gunderson Brothers. Gunderson Heavy Duty Logeing
Trailers. Bugene, Ore,, ipril, 1947,

{14) Hall-Seott Hotor Car Company. Instruetion Manmal,
Berkeley, Callf,, 1947. 78 1.

(15) Harréag* Norman O« Letter stating ourrent prices of
Caterpillar products. Interstate Tractor and
Zguipment Company. Zugens, Ore., Hareh 6, 1947.

{16) Hyster Coupany. Hyster Equipment for Heavy Logging
with Caterpillay D8, D7, and D6 Tractors. Hyster
Tatslogue Nos 17, Peoriz, I1l., ¥arch, 194%. 35 v.

(17) Hyster Company. Hyster Zquipment for Logging with
Caterpillar D6, D4, and D2 Traetors. Hyster
Catalogue Nos 18, Psoris, Ill., Mareh, 1947, 35 p.

(18} International Harvester eagganya International
Diessl Trac Traotors. Form A = 88 « JJ. Chicago,

{19} Isacceon Tractor Zguipment Company. ?raetsr Bquipment
for International Trac Tractors. Seattle, Wasgh.,
KMerch 12, 1947, 19 p.

(280) Kenworth Motor Truek Corporstion. Kenworth :
Transportetion for Logs. Seattle, Wagh., 1947, 4 p.

(21) Iime Locomotive Works, Ine. Pacific Coast Shay.
Pulletin Mo 5-40. Iims, Chio. 1945. 2 D«

(22} Lima ILccomotive Viorke, Ins. Shay Geared Locomotives,
Catalogue Noe S04. 1946. 28 p.

{28) Matthews, Donmald M, Cost Control in the lLogzing
Industry. New Tork and London, MoGraw-Hill Book
Companys Inc, 1943. 374 p. :

(24) Miller, R. H. Ietter disoussing maintensnce costs
and specifications., Ounming Engine Companys
Columbus, Ind,, iareh 8, 1247.

(25) Moir, Stuart, Letter dlscussing location of existing
operations. Western Pine Assosciation. Portland,
Ure., Harch ﬁ; 1247,

{(26) Moore, Rolle W, letter discussing truck cests, White
Hotor Company. Poxtland, Ore., Februsry 26, 1947.
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{27) Nehl, Thomas F., Letter discussing costs and
capabilities of Wentworth and Irwin Trailers,
fgngwarth and Irwin Ino. Pertland, Ore,, April 21,

4‘ . '

(28) Oberland, R. 4. Letter dimcussing ourrent operations
and costs, MoCloud River Lumber Company, leCloud,
Calif,., February 24, 1947.

{29) Oliver Corporation, The, Controlled Differential
Steering. Form No., 937. Cleveland, Ohio, Mareh,
1947. 19 pe

(80) Olsen, Clarence A, Letter discussing company oosts.
Clover Vylley lumber Company. Loyalton, Calif.,
Fehx&aﬁ? 33, 1947,

{21) Pacifie Car snd Foundry Company. Power, Renton,
Washa, January, 1947.

(32) Pacifioc Logzing Congress. Loggers Handbook. Vol. 1,
Portland, Ore., 1941. 141 p.

{33) Pearson, Thor. Letter discussing equipment costs
and tables for Hyster equipment, Hyster Company.
Portland, Ore., March 7, 1947,

(34) Pearson, Thor., Reply for information regarding Hyster
§§§%§manﬁ, Hyster Compenys Portland, Ore., Mareh 7,

(35) Porter, William P, Letter discussing costs. Suttone
?gig Traetor Company. Saeramento, Calif., Herch 12,
7. ;

(36) Rapraeger, B, F, Results and Appliocetion of a Logging
Study in the Western White Pine Type of Northern
1taho. University of Idaho Bulletin No,. 16,
Vol, XIXLIL, Mosoow, Idaho, Western Pine
Assgoclation, July, 1938, 59 p.

(37) Reliance Trailer and Truok Company., Relisnce Logging
Trailers. San Franciseco, Calif,, Harch 7, 1947. 2 pn

(38) Reliance Trailer and Truck Compsny. Reliance Special
Service Ea%ging Trailers. San Franciseo, Calif,,
March 7, 1947. 2p.
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(89) Roeser's Logging Equipment and Supplies. Reply to
inquiry regarding cable and rigging coste,
Corvallis, Ore., Mareoh 22, 1947.

(40) Roth, M, H. Letter discussing current costs.
International Harvester Company. San Franeisco,
Culif., Harch 12, 1947. ,

(41) satre, T. E. Letter disoussing prices of Lime
Locomotives, Lima Locomotive Works, Inc,. Iims,
Chio, March 8, 1947.

(42) Stafrord, F. J, Letter discussing current prices of
Caterpillar equipment. Caterpillar Tractor Company.
San Leandro, Calif., Hareh 5, 1947,

(43) Sterling Motors Corporation. Sterling Dual Chain
Drive Hotor Trucks., Form DJB54Ll., Milwaukee, Wist.,
Hareh, 1947. 6 p. ’

{44) Sterling Hotors Corporation, Sterling Hotor Trucks,
Form Mo« 1474, Milwaukee, Wisc., Harch, 1947. 4 pa.

(48) Tice, W, B, Letter discussing cost, operating,
expenses and maintenance of Reliance trailers,
Relianoe Traller and Truck Company. Merch 7, 1947.

{46) Vogel, Leslie 0. Letter discussing ourrent costs and
trends in the logging industry. Hac-International
Hotor Truck Corporation. Portland, Ore.,

{47) Wentworth and Irwin Company. Logzing Trailers,
Portland, Ore., April 21, 1947. 2 p. '

(48) wills, R. H. Letter discussing initisl oosts, Cummins
Engine Company, Northwest Region. Portland, Ore.,
Hareh 7, 1947,

(49) Winkler, W, F. Letter discussing current prices of
traetors. Oliver Corporation. Cleveland, Chio,
April 15, 1947,

(50) woodsock, M. E, Personal interview regarding costs,
Dealer, 4llis~Chalmers Traotors and General Motors
Trucke. Corvallis, Ore,, April 8, 1947,



188

(Ietters dlscussing Company A will be placed im &
personsl file, all other letters will be at the dise
posal of the Forestry Sehool), |





