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Ope.tor havthg loial oondition similar to these
will have coats para1lelin those worked. out in this pape

Operctions, where soie of the cbnditions liffer, will have
oocts somewhat different. They will have to substitute in
the forrnulae v1ues paralleling their opertion.

It must also be reietnbered that the initial costs o
all equipment &esorlbed. in this paper, are current as of
pril, 194?. If prioe change, and. we know they will,

this will affect the machine xates already established..
The terial used in the writing of this paper was

obtained. fr various sources. part came from pei'sanal

experience gained. from nployment as aesiat nt logging

engineer for the Clover Valley Lumber Company, during the

summer of 1946. Valuable experience was gained. through

this job in the operation, repair, and. maintenance of
oggin tactors, arches, winches, trucks, bulld.ozers,

grad.e, and. scrapers. The greatest part of the material
however, was obtained. through letters and. personal inter*

views with various logging engineers, wood.a superintsn

dents, equipment ttealera and. through various technical

ublications.



L

Lumber production in the California Pine region for
all extensive purposes is dependent on the large scale
operation. Lost of these have been oper;ting for a con

sid.ez'able number of years and are well established. in
their respective oomnn1tiee.

. typical example 18 the
Grayeagle operation near QUncy, California. The mill

and. heEd.quarters of operation avs located. in a town known

as Grayeagle. This town is owned and. managed by the corn-

pany, and the &rie stores and homes are in use today as
when the town was built many years ago. These large
operations, as a rule, own a art of the rrounding

stumoaBe and. purchase the rest from the vernment. It
is customary in this region to have an agreement between
th Forest erv1oe nd the operator, whereby the opera.
tor agrees to cut hia land. according to Forest Service
standards, providing he gets aecesible goverrunent
sttuztpage in return. Both public and. private lands are
unified in this manner, which allows the large operator
to cut on a sustained, yield basis. Unification between

OLOV:R V.AIZY R C 2.NY (30
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the ranrers and the operators has advanced to a point
where ivao operator em be aosured of a certain
eizount of stumpec per year, providing he keeps his

ereements.
:.:ost Of the larger operations operate camps, 2hey

are, as a rule, of the ai;e type ae viere in use fifty or
more years ao, Phe ejority of ee.ps are on a lower
level than the log:in caiips of the ouglas ir region
in regirds to personal comfort of the individual loner.
They are mobile, nd the entire eaxp is moved appraxi-

matoly evey five to eihb yecre, ce larLçer opera1ons
furnish transportation to end ftorr carj as well c the

necessary trcnortmtion to and froa work. This is ac-
complished by a covered truck known as a candy wagon

kost operators pay the loer one way travel tiiie. This
is necessary because of the lon. trips necessary to ar-
nyc on the job. On the Clover Ve1. cy oper Lion on their

sumer shor:, it tzkes the csnd wapo1i cpproxilately one
hour to ,et oa the job.

in year it was conon practice to use the rail-
road speeder or a eo1ine truck with railrou wheels,
This aethod is ra dually bein; replaced by th c&ndy

wa;oa due to its floxibi1 sceed. Phere a

is operatinr in early eprin or late £ll, tiie WQatl3r
and condition o the roads still neceitate the use of



the railroad for transporting the men to and from theIr
work.

The larger companies cut from 2.00 to 400 1 per

day, end zny deck a certain percentage of their loss In
order to .keep the mill running and their nen employed the
entire year, This is practically impossible in the zones
where pure Yello iine stands exist, because the logs will
stain it decked for any length or tixac. host of the coza

panlea are lo;ging :ougla ieir and ;hite Fir alone vith
Yellow Line, and they are the species decked. Practically
all large scale operetions are forced to close down dur-
in-:: the winter months. The Clover Valley, crayeagle,
iiamond, atch, Delliker, and Feuther ivcr operations
close near the I Ui of Deoexber end reopen the.l5th of
April, This is entirely pendeat on the weather and
road conditions. Cutting nd bucking is usually started
a month before the skidding operation, to enable the
fallers and buokere to get out uhead of the noise. and
dust of the cats,

A typical exariple of a large. scab boing company
Is the Clover Valley Lumber Company of Loyelton, Calif er-

nie. This Company started bogging operations uny years

ago with their mill in the ton of Loyalton in the ulerra
Velley end their operations centered ut Camp No. 1
in Cbovex Vullay some twei.ty-tive miles euy. The logs
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were skidded. directly to the jammer and then loaded. on 

logging cars. This meant building many miles of spur 
lines, because the tinber was rather scattered, Later, 

a 3 per cent adverse grade was put in to get the opera 

tions over a ridge and. into the next valley. This was 

Squaw Valley, and again the same skidding and. loading pro- 

oed.ure was followed. As time went on, the railroad wan 

pushed deeper and deeper, until now they have over fifty 
miles of mainline and are operating out of Camp No. 14. 

Their method. of logging has changed r4ioally since the 

early days of logging. Now most concern is shows over 

their loing trucks and. not their railroad. On the 

average they build two miles of railroad every two years 

and forty to fifty miles of truck road. every year. Tz'iok 

roads are built according to the dictates of the topO 

graphy, but the engineer strives to construct his roads 

no further than a quarter of a mile apart. Since all 
skidding is accomplished. by tractors and arches, the unit 

must travel downhill with its load. This makes the maxim' 

mum haul a little less than a quarter of a nile and the 

average haul a little less than an eighth. An arch can 

skid uphill to a certain extent, but not when laden with 

a load.. The common practice in this reL4on is for the 

tractor and. aroh to remain on the road., with the mainline 

played. out through the arch and. down the bill. This is 



pulled in by neans of the winch. hen the 1os arc
finally up to the level of tho road, they are lifted up
on the arch, pulled utf the road but pieced parallel to
it, nd the chockers released. In this iinner an arch
can skid on the lower side of the road a dIstance or ap
proximately a hwdred and fifty feet connany op-

erate3 four )8 tractor and arch units. ihe tractor i&
bade by t Ceterpiiir CoLcuy, he DFJ 1nch by the

yster ColpLw.y, and the arch b tQrco COThL5LIAY. Thea

u.nits represent n Initial outlzy of approximctely

'.otal Cost of skidding
unit. . . . , .

ho cecity of thIs unit depends on how many

chokers the rIin en are wIll1n: to hr.nd1e, but they
averae 3000 bord foot per load. In soie casea the
load is unIted by the size of the timber. be ;wayne
Lumber o:u any of Oroville, California, had £ine
so heavy that this condition exIsted, It Is posible
to skid u hill, but excessive nching is needed and
the operat,ion :;roves none to cc&sfu1. Clover Valley
allows their trectors and orche to go up a 35 per cent

16,6l.l3. 'his unit cn be itOiiZd a toiiows:
Cost of 3 tractor. ,

Cost of .id winch, , .

Cost of 1o1n arch. , * ,

,

.

9?47.50

289.88

75

(15)

(3)
(40)



grade enpty; but when the craue exceeds this, they con-
struot special Coback roads of 1ihtcr rrades. The

capacity per day of these arches denends on many factors,
peed of the tractor, topography, .round coiidit ions, den-

sity of stand, size of timber, lath of haul, capacity
per load, cad the bi1ity of tLo cat-skinner end choker-
setters are t e ost ixportznt Lho year of 1945,

the Clover Valley arches averaod 50,000 hoard feet
apiece per day. In 1948, they avora;ed 60,000. The in..
crease w due chiefly to the higher caliber of en used
In 1946, These nen ud just returned froi the service,
and. the cometjtioxj was &;reetr tn in 1945. i.11 trac-
tors are rreased once a Thii i accoL1ished by a
mechanic known s a 'grease monkey who roes to work at
four p,n. and works until eipht p.m., or until all equip-
tent is refu ed end creased, ;.e returns in the morn-
in, to start the eninea prior to the arriva: Of the
crew. 2hia enables the trcotor to urm up slowl nd be
in the peel: o

tractors q
conditton at etartin:' tixe, All skiddint

ny one side are parked s near to&hL.r as
possible at ni'it, ihey are usually perked in a turnout
with their front ends away from the road and parallel with
each other, hia allows
unIts with the least ejo
sary every six or seven d

the ree .ionkey to fuel the
ci' wsated it is nOOCS-

to clean out the radiator
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the number of trucks available and the amount of logs
decked v3.orig the road. One loader can easily handle

300,000 board feet per day.
The crey, consists of tour men; the shovel operator,

two hooker's, and a man to 1ean up the logs prior to load-'
ing. The hourly wages of these men are as follows (30):

top loader,
hookers. Tb

tol10 ($0):

Wages per hour of
loader crew . .. 5.90

This company operates a railroad Jammer at the truck
landing, It is an old "McGifter't" skidder and was pur
chased by the company in 1924 for 20,0OO.00. It is ste
driven and fired by oil of the same type used by the 10-'
comotivee. It has an eighth swing and will travel on
the railroad under its own power. The maximum 8tz log

that it can lift is 4000 board feet. Anything larger than

this would have to be lifted one end at a time. With a

good crew of bookers an a good top loader this unit has
loaded up to forty cars in eight hours. This would b

approximately 350,000 board feet. The crew consists of a

ammer operator, unloader operator, and three

hourly wage costs for the jammer is as

Loader Operator . I S 1 70

First Hooker 1 40

Second Hooker. 1 40

Knob 1nocker , S 1.40



tor Jaunier ..... 9e30

The trucks are unloaded, at the landing by parbuek
hug. The trucks ooe to rest at a slight angle toward
the brow 1o, so r.vity will aid in the unloading pro
cess. The winch used. is a single drum type powered by

an old 'White" truck engine. Both jamner and. unload.er

are aaintaine& by a mechanio who comes to work after the

regular working hours. Ho a.eo has the jauner fired and.
ready for operating berore the egu1ar crew i'eports for
work. The jaiiner is fuelled froii a tank car located on
a siding a1ong1d.e. This ear is changed. every two days
by the locoraotie,

This Company opertes two 1oconiottve. The one used

for the bulk of the hau1in is an articulated. eopaund
La11et Baldwin rod, engine. It is equipped with a side
tank, therefore, requireB no tender. It is ba 6 pairs of
coupled wheels with two wheeled, truck at front, and rear.

It has 44 inch drivers and, an eight toot rigid. wheel base.
The water capacity is 2500 gallons ar4 the fuel 1200

U
ammer Operator..,,.,...,,.. *1.70

Top Loader..,......,.,,,.,., 1.70

Unloader Oper:Ltor...e....... 1.70

PirstHooker..........,,,... 1.40

SaoondHooker.,.,,.....,,... 1.40

Third.hooker............... 1.40

Total hourly wage costs



in Loyalton,

ght oars.
a rule, has either fourteen or tnonty
for instsnee, they loaded sixteen cars In

any one dcy, fourteen would be hauled to the ill1, and the
extra two would rerisin until the following day, This ould
continue until they hd two full loads of fourteen ad t,hen

the l000rotive vou1d iwke two trips over the sunuit, The

other loco;iotive, a baldwin i also a rod onIne
but uses a tendx'. it weighs approximately the same as
the 1L;.allet, hut is older, It was purchased in 1938 from
a defunct lumber company for 3500, It Ia uscu for
ewitchIn.. purposes around thc ivaer, to help the ;a1let
over the s.wit, and to haul sup1ies into cai.

The 1oj?:Ir oars used by this company ire the skele..

12

gallons, The total weight of this engine is 219,000
pounds enine with a fourteen oar load is 1iiited
oc per cent ;:ra.de and, an 18 de,L-;.ree curve. The coni

any uses a. 48 pouiid rc.i]. with 1? ties per 30 feet. This
engine is used to bring the epty ccx's out to the jer
from Loylton, the average load of erupt lea is O oars and
the trip Is approxiivatcj,y 50 ilos, It is then used to
haul the loaded crs back to Loyalton on the return trip.
The inaxinw. load over the 3 per cent ;ra.de is fourteen
cars, if the train Is larger than t1is, the engine is
coiu.polled to .cke two or :riore trips over the sunnit carry-
ing its fourteen cars each trip. The tri4n when arriving



follows: The 1enth of haul was 0 miles. The first

13

ton type with four bunk They are 40 feet long and coat

approximately 500 in 19 The company purchased a nun-

ber of box cars from the Western Pacific Railroad Conpany,
removed the superstructure, and converted them to lo;ing

oars. The box cars before any conversion work, cost $400

apiece. The averae load for the logging cars is 8,500
board feet.

The trucks used 'by the Clover Valley Company are a

fleet of twelve KRU Internationals. They have a

wheelbase, and use U00 x 20 - 12 ply tIres. The chas-

eta and cal c Os the company 3500 In 945. The trailers
are abco," have etht wheels, and are equipped with air
b rak that can be cooled by water on steep grades. These

trailers are loadod on top of the chassis when returritn
empty. A "Braden' winch, located just to the rear of the
cab, is used for this. This type trailer coat '50O0 in

1945. The capacity of these units vary considerable with
road conditions, length of haul, grades, and size of loss.
The maximum load is 8,000 board feet wIth the averace

7,000. Speed is another varyi factor. They go as fast

as thej can with duo regard to viatuility, rade, and

road conditioiia. The average would be aproximately 10

miles an hour d the return trip, 15. A typical example

haul the company had In the auramor of 14 15 as



Caterpillar 'ront :nd Cable Control Unit. 48i.l

Catcrpillsr Tractor.
caterpillar 8 'trcli'1At Blade

! !

Total nit irce , , , . . . , . .4l7is.e3

Caterpillar 1)3 Tractor. . . , , 9?47.5O

Caterpillar 8 nle 11ade. . . . , , 18b4,52

Gate ilicr o:r Cable Control Unit 984,58

Total Tnit rice , , , ,1253O .60

mile was a 2 per cent. ravorsble 0, but a very poor
dirt road, be next three wiles were over a per cent

adverse, Outtinr: the trucks down to five iies an hour.
Thts sect Ion was praded once every two deye and watered

every niht, The rerainin six 211108 were cli favorable,

vary1n from 1 per Cent to per Con This SOCtiOfl W(2

also graded and sprinkled in the ssie anner as the pre-
vious section. The trucks would ke 'the downhiLL trip

loaded in sri avera.s of one hour. The ,o-back trip took
40 ninutea. In odditlon to the 10-in fleet, the coripany
also operates a sprinkler, wrecker, diesel, tank truok
and gsaoline tank truck1 i1ho are all converted fron ro-
tired ;; hite lowe

Three bulldozers, a notor graaor, ana scraper are
also owned and operated by the coany. The initial
coats of t.ese units are as foilows (l
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excessive, the engineer constructs the roawid.e enough
for tro trucks to asa; where construction is heavy,
they are constructed to have turnouts at least every 500
feet nd thtervisjble, Clover Valley builds very few
truck road bridges. This Is due chiefly to the dry oli*
mate in the sumrer r.ionths. The bridges when they are

built, are of tbe frame trestle type with 12" x 12"
posts, nd sills. The strthger are 8 1 16" in
two chords and spans of 16 feet. The decks are of 3" X
12'' pl.nkIn with run planks and. uar3. rails.

Culverts e of the temporary type only, ¶hey are
made of 2ine or bite Fir, because there is not enough
Cedar or Douglas Fir to rely on. They a:t'e rrade of

2" x 12" plankIng nailed. together to form a square pipe.
Two or iore a:r laid. end to eid. to form the whole cul
vert.
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rLother typ.ee]. oxaple of a lirL;o oporation of tI-iis

z'eion is the oCloud ..iver Lwbex Cop-1fly. It is iocetoI
at cCloud, Ciiforxiia a town of approite1y 2400,
(3% p. l3$-16) Ca:ibny operte t'o loin,
One , iOndosL, 1it1e over :Li t of .;.CClOu

and the oth;r i hite f.ore, a iiits rt,i..er east.

hej re able to 10 the yccr -roun.i es;ite the bad
weather encouterei from iinuery to Liri1. The i1I
operates tyo eiht-hQur hift 1r dy d h&ndles

350,000 borci tee kr hi ft. y oper heir own

rci1otd e Cti,erpi11:.r to }id diret:ty t
the ;.cO5ifert er iii. ;oe ea Tir own .1rod
Vei'.e 15 il ii they use the outhern 'ueific' s

trctc3 for n dibional '15 jiie. (n othe' sides tiey
ep1oy the &se f trucks to iouJ. the iO. to the
Their aver..e truc huJ.. is 7 iale$.

A few e iOS i!LL?ortlt )perL jOII cbts tire

as roLLQ

Railroad Operet ion

Cost per 14
kfl:ineerinL, nd racin, , , .

rccL lyin, bre. lifti rd ties. 1.05
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L1ntenanoe, operating, locomotive
and ca rental... .. .. ....

Freight (Comron carrier' - 45 miles).. 1.53

Ave. construction cost per mile...0... 3500.00

Ave. track laying cost per mile....... 3100.00

Log loading coats at the armer amounts
to $0.70 per u.

Skidding ruth !Caterpil1arhl D8 totor with a
imun distance of 3500 feet ounta to '2.34 per

for the tatlroad oper'ftion, In this oper'tion, the
trotors skid directly to the raer.

In the truck oper::tion, the skidirig oxid 1c ding
opert&on anounts to 4.26 er H. Road hit1ding3 and.

maintenance ror trxok roads costs 1.50 per thousand.

The truck ha:i1in costa eiourit to 2.29 per thoisand.

for a 8OVSfl mile aul.



'---- C'''Cirb. .ii-L.L £

Another example of a iaro scale operation in tui

region is the ruit Growers upp1y Compeny. Their hold-

in' oonmrise three ilI,s which are boated t 1i1t, est-

wood, ud 3u nviUe, California rhe t.otb output of the

three mills totals an opprox5ute quart: of billion

foot per year. On their smallest opertion, the Hilt op

eration, they uploy Sterli. chain drive trucks and

haul a distance of 2b zailes to Yreka. There, they are

loaded on railroad cars with a hcGiffert" loader and

shipped to 11t. These trucks haul art of the wty on

the ].ihv:ay, so it is necessary to hcp the loads down

to 6500 board feet ven vith this load, it i.e possible
to haul o;cr a 6 rer cent adverse and make fain hi ah

speeds. The first outs trucks ae.ke three daily trips
puttinç' in IZ hours an day.

The :estwood Operation produced 170 million board

feet in l46. Dunin- the vintcr and spri iaonths, they

skid directly to the ril'oad, because trek 1oging is
not practiccl. The railroad haul is approxhate1y t5
miles on their own line and in cdditional 4 miles over

the cifc On this operation they

use a 90 ton ':ikado locomotive devolopinr. O,0O0
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pounds of traction force at the drawbar. This 1oaomo

tive baa to operate over a 1.5 per cent adverse :rads,
not compensated, and there are a number of 14 degree

curves. The actual grade resistance is equivalent to a
2 per cert. This results in a rather costly operation,
because the locomotive can only handle 12 cars at a tiie
on the rado. This involves th use of three loàomotivos

and train crews Lo handle tht dai3.j production and spot
empties under the jammer.

On the Susanville operation, they employ the same

system as the eatwood operation. They truck to the rai1
road when the weather conditions permit and skid directly
to the jarnier when it is impoaib1e to use trucks. On

this railroad they use a 90 ton geared "Lima" locomotive
deve1optnt 42,000 pounds of Lraction force. The cars

average 10,400 board feet per car. The mainline 3.'oadbed

is ballasted and has 60 pound rails. It has a maximum

0.9 per cent adverse and 1,7 per cent favorable grade.
Both of these grades are compensated ad exist between
their logjig camp and the Scuther Pacific Company's
mainlIne, a distance or 20 wiles. Between camp and the

5awer they have a 1.2 per cent compensated adverse and

a riaximum curvature of 13 degrees. Their locomotive is

capable of handling 2 oars up the 0.9 per cent adverse
and 24 up the 1.2 per cent. On the return trip with
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The raiirod operation cost approxlnately 0.08

per thousend boe.ri. feet per mile. This cost is .ivided

ebout as foilo
;intenE.flce . , * Labor , . . .

...t 1
S S S S S * I

Yxcin . . . cror , . . , . I016

aterial. . , , , .0.
Locil .e1rs 3i.bcr pli,.s :.intenance, .023

S * S S * * S S S S S S 5 0 *

Coat of huh Z tiuSflO £ Oct

.. u.sw-.nce ol one ai1e . . , . . * . * .

he above ures are ta}:en ediately prccedin

the

copny hen1es the sr.Ur deprec iction in the
follo;in; xener foota j c ent to a cortin spur
is stLate, and the spur invectnent written off on that
basis enera1 rule they et ir for to five mu-
lion feet er i1e, and the cost er thouand varies
froi O.3O to :1.5O per thousand. hi will äepnd on
the ztnd øer acra znd. £;he difticu1tie f construction,
The ;.Eiri line is written eff on a cost per thousand
basis, e totel footuu in the TOb is etLatoL, and
the total cost of the inline as far as construction
plus the estL ;ed costs of extensIon Is fI;ured., Yhi

OE

re s U t ivca a write-oft applicable to the whole area.



The i$iüine writooff is O.6O jer thousand,

t the 7estwood. operation the conpany eip1cys a
fleet o "1M.C." diesel 2 cycle trucks. On the Susan

yule ope tion they use "Peterbuilts' with "Cunuin'
180 horsepower diesel inea. On the Tilt operation,
they use 1Cterlirig chain drives. Moat o their trucks
have nine i'oot bttriks or one That wider than is permie-
sible on highway haul, They tu lid their own loing
'otdø and. tr not to exceed. a 6 per cent advez'e. Fre

quent turnouts ro e'iloyod. on all ruads, On spurs the

sonieties use as hiGh as 20 per cent favorable glee.
UI roads are watered. drin the day nd nalntined. with
a aotor patrol.

The trucktng costs are as Zoilows

Road. oonatruction.,.......,..... .35perMrile
ffatering an. .20 per M per mile

Trucks tinoluding write off
repairs, etc.,. .38 pez' U per rnUe

The large diesel trucks with the nine toot bunks
can haul up to 10 thousand. board. feet per trip. Curves

can have a miximui radius of 80 fee



TRUCK LOADING

page
Company Timber
Government Timber
athor Timber

Total Stumpage
Fal1tn and Bucking
Add 1945 Logs Left in

Wood a

1946 o8 Loft
in Woods

GGING COSTS FOR C0AN A
YEAR TO DAT1

BOARD
FEET

AMOWT IN
DOLLARS

477,058.84
20,790.85
58,280.00
60,322.06
3,837.82
2,690. 3.7

27,795.20
33,681.75
15,999.52

35,963,500 780,062.48

23,508.13 .65
19,723.56 .55
11,870.59 .33
17,576.30 .49
6,937,69 .19

21.69

DOLLARS
PER M

13 27
.58

1.62
1,68

.1].
07

.77

.94

.44

9,425.63 1 00
108,237.52 4 22

4, a41. 74 L.97

122,504.89 3.26
104,404.43 2.95

7.267.89 3.63

111,672.32 2 98

5,720.53 3 93

105.951.79 2.95

94,902.91 2.64
26.190.94 .73

19,623.53 .55
96,582.90 2.97

11,311.88 3.27

Skidding with "Cater
35,963,500

pillars" 35,963,500
Truck Loading
Truck Road Construction

and. Maintenance
Co. Trucking to Landing 32,505,000
Contract TruckIng to

Landing 3,458,500

Cost ol' Logs at Landing 35,963,500
Loading: on Cars
Railroad Operation
Railroad Maintenance
Trackage W?R.R.Co.
Spar Amortization
Mainline R.R. Depreciation
Brush Dispos4
Foremen, Clerks & Scalers
Logging Boarding, & Cook

house Expense
Logging Industrial Ins,
Misc. Logtng Expense
Lo3gin Doprecation
Unload & Deck Logs at Pond

Log Cost to Mill Pond
Contract Loza, Stump

to Pond

TOTAL LOG 608T TO MIL
TD

1,695,460 26,142.90 15.42

37,658,960 806,205.38 21.41

a
'I
I,

9,441,100
25,627,970
2,453,110

37,522,160
35,418,500

2,000,000

37,418,500

1,455,000



UCK i.9GGING

$tumpage
Company Timber

ovez'nment Timber
Other Timber

Total Stumpage
Falling and. Bucking

1945 Logs Left in
ood.s

Lees 1946 Logs Left
in Woods

Zkid.ding with "Cater-
pillars"

Truok oad.ing
Track Road Construct

and. Mintenanoe
Co, Trucking to Landing

Cost of Logs at Landing
Loading on Care
Railroad Operation
Railroad. ntenance
Traoke P. R.R. Co.
Spar Amortization
Lain1ine R.R. Depreciation
Brish Disposal
Foremen, Clerks, 4 Scalers "
Logging Boarding & Cookhouse

1xpenee 8

Logging industrial Ins.
Misc. Logging Ixpenee
IOing Depreciation
Unload. £ Deek Logs at Pond. "

Log Cost to M1].1 Pond
Contract Loge, Stu*p

to Pond

ng Coste for Coop
Month of December

3 CARD

a
TOTAL £0G C0T TO MILL

POND

848,000
8

U

U

1T

U

OUNT IN DOLLAR

a
2,316.34

e
1,709.33

1,637.73
673,85

5,144.59
1,566.9?

133.8?

848,000 15,358.38

a 46,44

a
2 73

.01
2.02

242
79

6.07
1 85

.16

18.11

48,000 15,311.94 18.06

2

1,001.89 1.28
7,706.69 4.24

6,704 80 6.48
1,715.40 5 66

a a

1,715.40 S 66

5,720.53 3.93

4,005.13 3.48

2,974.52 3 51
289 70 35

551.06 .65
a a

4,080.37 4.81
388 51 46

3,697.01 4,36
2,058.86 2.43

103.13 .12

?81,?0O
1,8164OQ

1,034,700
3O,0O0

a
*a

303,000

1,455,000

1,152,000

848,000

on
fl
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must be felled. rush dispoa
snags a well as piling brush
sive item. In the year 1946, it is seen that this alone
amounted to 0.94 per thousand, J Caterpiflart 1)8 trac-
tor with special superstructure for pushing snags has

ich incluaes falling
ouruts to quite an expen-

2?

This oonpany operated a lroad and used trucks to
haul to th jser. j arer s moved four or lye
tines a year, dependin7 on the size of the area of the
individual sidea, Two aides ro kept opera;in Lost of
the year. The avera'e true is pproiratly four
Dubs, and the averzc.e railroad hcul fifty iiies,

Railroad aintenan oxceptionally high in 1946,
because a large percentage of the ties were replaced.
This was noleoted durina the ar because of lack of
bor and t1e No new railroad built in his year.

This comrny operates over eleven miles of track
owned by the .estern iaoific .dailroad Coaxuy,
0.1]. jer thousnd trackage fee for this privilege.

The government has certain regulations in regard
to login on public lands in thIs area, The tiiiber is
nark.ed by the tiraber sales officer to cut about 50 per
cent of the gross stand. LO:in: iust be conducted in a
n&nner to prevent exoive demage to the reninigstand
and reproduction, and brush must be piled along the main
wheel trails and truck roads. In addition to this afl.. snags



or t :.

exxe :)tiLL

ti.e sL.jii

cir ou their o
lost .3,5O3,i ti tL

th sod

et ior t1ls C(;.:.D&-IL,1

It is ini;erot
ticber iS ti -icr in

ikti

nd 51LC costs are lo 4ii;her
) erat ing

f;.ts Lsst. t'.o weeks

co;o of' .inE

i1LA, bic
in I

conditio.s CL.1L L5 i1t,L.
out

ie O)(-J.

ktLi u reC3atLOfl Ofi

.5 'ifl. bc Lomd coat

.ont;of ri>cr.

per.

the f'IrL, t ls L :utb th oe.-. ;in;. SeL Ti13 co:.-

oaated elos to cap, .ue to he joor eoai;1oi of
t:e. io.in ro. c1 .t thiL t J., hti -r tr4

thø cuttin.. i. kLuSIly crrid on in coa)iiJ uLcL ben

on cr' :( trslly

LB

been developed by this coany nd baa beeu used for any

e1' ;o ood VTr;e.
T order ood :n this co:pn fii3. iCT

must oerLte n Aov aver ..ui. -incc itu::e per

oent of the ere lives t this run into quite

an expsnse. :wi e cr; t l.5O per d&y



soi odeo wçtieapu's

ootq peouq.-.IGoxttcqioo

-U UTt(Jt3.zoDiUppfU'J.upjonq

-tnotj3W1. pimojq ttT!it'OJOXflpW3

,notT1. tedeonpcz ant, ptn cp tod etoiii



Oil - t,I

cv

;er tL
mile.

tioii. .O

CONTRACT RAULL

In &ditoxL Lo tIctr own 1
c ntx-

'his ;rLieuiai
received

C

feet, rI Lwci iiCi L VJ) iU t1) 'f2 dV The

jrity os.' D2-cor l iW i.ion worked oi & .triotiy
forJi-, One coin-

tio polia or .10

per tl!O C.ni . $h1 coiitr C :.i1 i;1. , id1n,
, jj.ju , 1.ttW. 1? Or.i hi;b-

Li , u. rezc. ct t..e ioeder

end. . tbc o ciou. :ric t:c

r thou&nd bci Jie ie jfI.

:.Ail1t, both

ruch ror ti ork

Lrd.

st mile
ji;ion1
1l C-Dfl-

rovido

tlicj:' e;n :oo. :nd )or(. j; 1T t-)

eCe tt 1QV f.LLCj :e3, e i; iLC- to ne

crew Iiv L e co:.ocn men

at cup rno ion to and. fruii i vidcd by

tht; coj)c11./,



LOQING TRUCKS

Chevrolet Logging Trucks

Iight weight truel's and trailers are found, in ever
increasing nunbors in this region. This was brought about

by the large nuiber of contract haulers who had, little
capital with which to start their business. These light

trucks d.o have the advzntage of low initial investhent
and, an abundance of spare parts. Since these trucks are
built up from a stand,aH chassis in aany different ways,
no two are alike. The najority of the light units are
either Chevrolet, Ford., G.a.Q., or Dodge. The hourly cost

figures will be given for the Chevrolet only, since the
rest are similar as ir as initial price and, rnintenanoe
are ooncened,,

Approximate General Specifications (1)

(Built Up)

. .. ...,.,.. .. ,.Cb,UQlSt Load. Master
horsepower .... .90
Frame...., Reinforced channel
Tires,., .....8.0 20 12 lyloere
Gross Vehicle Welght...........16,000



Hourly Coats for CheTrolet Logging Truok

Initial price, delivered., (Chassis plus
built up frame, heavier' transmission
an1jo"er area).............,.......,. $3,938.00

517.02

i.ess tubes ,...,...,..... a.. 56.34

Nat initial investment... 3,339.64

Fixed. Charges

interest.., a.. a.. .050

Depreciation. . . . . .., . .1 '334

License fees....... .090

Iusur-noe. ...... ..,.. .300

Overbed. nd risk..... .155

Variable Char 08

240

Driver a Wages. .* . ** a a ** 1&00

25
Grease.. a a * . a a . .e a , ii .115

Tires and, tubas.. 459

Total 0o2t paz' hour..... 3.488

Hourly cuete Thr the Chevrolet logging tr'uck were

computed. in the eme manner as those for the Reo tska.
This unit uses 8.25 20 12 ply logger' tires, and.
Their price was obtained. from the Firest one Tire Company.

Interest was taken as 3 p cent. Depreoiat&on period.

Lees tires... . . . , , . , *.

sairs. *a a. a..
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was taken as 5 years or 10,000 hours, License fees and
insurance were obtained from the Reo Company In Portland
for all sizes of trucks, Overhead and risk were taken as
20 per cent of the total fixed charges, It wa asstL
that 0.02 per mile is saved for future repairs. This
truck will use approxite1y one gallon of gasoline for
every 8 miles, one quart of oii, and one pound of grease
per day. Tires will last approximately ib,000 miles on
this truck in these conditions.

ieo Logging Trucks

Ueo logging trucks are ionuThctured at Lansing;,
Michigan. Their popularity is rather limited, but their
numbers are increasjn. The main reason for their
scarcity is the lack of repair facilities in the towus
near the operation1 During the war end the time since,
operators have found it difficult to purchase the log
ging truck of their choice due to the reduced production
and inoreased derrid. As a result a tow have purchased
4Reos" from the Sacramento and San Francisco branch f-
floes ot the Teo Company. These operators are sutistied,
however, and their popularity has increased,

The two sizes used mostly in this region and their
general specificatjo are as follows:



od in Calitornia)
Less tires (obarged off

mileage). . . , ,

Less tubes (charged off on
mileage). . .

Not investment . . . . . . .

Fixed Charges

Interest. . . . . , ,

Depreciation, . , .

ioense fees. , .

Insurance . . . . . . .

$6,896.2?

679.38

70.32

6,146.6?

.092

.615

.090

.300

(10) 9,1?7.2?(l)

1,132.30

117.20

.119

.793

.090

.300

34

General Specifications (10

iodel 5 BL Model 2 TL

Weight including cab . . , , . 6,555 lbs. 9,000 lbs.
ngiue . . . * . . . . Continental B6 - 427
hee1Dase. . . . . . . * . 145k 14b"

uximur rue i.orsepower . . , . 127 127

Tire size. , . , . , , , , 10.00 x 20 - 12 ply
Rear Axle. . , * . , , . . , . Double Reduo.. Double Re-

tion duct ion
Tandem

Net log load in pounds . , , , , 41,000 48,000

Price (delisred). . . . . , . 6896.27 917?.2?

Hourly Costs of eo Ioing Trucks

do].
26 DL 25 TL

IflitjEl investment (Deliver-



Hourly Costs or ico Login. Trucks
(Continued)

In order to compute cost figures for 1ogg,in true
definite conditions aust exist and be applied to the
data sheet. when the final cost per hour figure is ob

tamed, it must be reiembered that it zpplics to this
one size truck, with its sane &uipent on this sSme log-
g&n show, and traveling the se number of miles per
day as those stated in the problen. ny deviation from
the aboe oonditjon woulct tend to alter the final ro-
suit. These results would be next to worthless in other
regions where conditions differ radically, but in the
California ine region, they tend to produce a true

ks

Fixed Charges, (Cont'd

ode1
25 DL

Model
25 TL

Overhead and risk . $ * .220 .260

Variable Chargos

flepa irs .240 .240

L)river's wages. . 1.600 1.600
Gasoline. . S S S S 450 .450

0 i.e. . . S S * .080 020

Grease . . * .015 .015
ires and tubes * .599 .999

Total cost per hour. 4.241 4.886



approxthation of lo;ging track costs. The operation

choeen to u'p all truok coete 1 an example of a

typic]. tic1 haul in the California rigion. It is a ten
nile haul in the Clover Valley operation, !Lediim sized.

truek can take t downhIll un loaded In approximately
60 inutea, and the return trip usually requires 45 rnIn
utc3S. The road. Is &irt1 the steepest ad.verst is 2 per
cent :nd the steepest faiorable, 8 r ccnt,

everal octs ertinirig truck operatton have

been exold.ett po2ely $towae octh sa a rule
ohare'i off at the !aill end of the opetIon and not In
the woods, t C1ove Valley for an exizple, all trucks
are stied. In the main shops or the winter, and the
atowage costs ar chaed. off to the shops.

The initIal oost of these two mtd.els were obtained.

from the Reo Truck Oomany (10). They are the two !nost

popular logging trucks in the teo line1 and. the price is
the delivered. price in California.

Logging trucks in this region are depreciated, either
over a 4 or 5 year period., Since most operators prefer

the 5 year period., it will be used in these calculations.
A year of 2,000 hours was: ueed., since this seems to be

the murnber used by most operators. The following are

the calculations for the Reo 25 DL: Depreciation :



Inve a
hours

epreelation 6,146.57 ,615.

rearly lioense fees in this region amount to *180 per
truck. This is the fee fur both truck and. trailer and.
Is prorated over the annual 2,000 hoUrs,

A 3 per cent interest figure was used. in the Cal.
culation because that is the maximum safe investment

obtainable and, is the figure used by the jority ot
the larger companies.

License Lee hourly cos en 00
year -

0
$

: *0.090

Insurance for one truck. for one year on a fleet
bata will coat approximately 600 per year as quoted
by the Reo Company.

Insurance hourly cost : Yearly insuazioecost
sours per year

U .60O200
".*0.300

Repairs, according to various Reo operators, cost
approximately *0.02 per running mile (10). This, as a
rule, is set asid. in a sinking ±znd. for future repair
work. This varies with the operation to a great degree.

37



Gasoithe hourly cost * (Average miles per hour)
toe of :580 the
Mi es p

* (I?)(1.15)

Oil hourly coat

8

Hourly repair cost * (Cost per ni1e) (Average miles
per hour)

: (.02) (12)
I, a

Drivers wages are taken from the "Union Wage Sheet

for this region,
Reo utts averae 4 miles to tie ra1lon

type of an operation. This tnforintion was obtained
the Rea Company through various operators in this region

(10).

a p0.45

These units according to the Reo Company, use one

quart of oil per day (10). This, of course, would riot he
true of new unIte, but is the average oountin the regu-

lar oil '1ianes.
used oer day) (Pricert

áigth ofd in hours)

1) (0.16)
8

: 0.O20

According to the aeo Company, these units use on

the average of one pound of grease per day (10).



Grease hourly costs

Hourly tire and tube coat

Pounds of Gre
day) (Price of
poun4I
Length of day

(l)(.l2)

. 015

a used per
grease per

in hours

plus tubes is:

Ic tire and
pez'
Av, miles per
per day)

74970

0.599

The aboce costs are current as of April 1947.

our) (1ours

Tire coats present a complicated and rnportant px*ob.

lam. Out8ide of waes they constitute the moe expns ivc

cost to the operator. Tires in this region operatin over

dirt roads will average only 15,000 miles to the tire. tLe

average life of the same tire on rave1ed roads would be

double this figure in most cases. The price of 10.00 x

20 12 p1 tires is jl13,23 apiece as quoted by @

stone Company (11). The price of tubes for these tires
11.72 per tube. Total price of tires

6 tires 113.23 : 679.38

6 tubes @ 11.72 70.32

Total tire and
tube cost, . . '749.70



White Logging Trucks

Vhite trucks are ianufactured by the White Uotor
Company in Cleveland, Ohio, .his company makes five

models for use in the logging industry; the W3 14, WB

20, WB 22, ':3 26, and WB 2264. Eninea are built by
the White Company nd are gasoline powered. They are
Eli ix cylinder head type engines star.ing at 90
horsepower and goinp. to 135 horsepower. These units
are quite popular in this region havin established
thselves firmly in the early days of log3ng. Since

this rejon tends toward medium sized truckB nd trail.
era, the White line fits in perfectly. Four of the
vhite' models are single rear axle while the lcrest,

the B 2264, is tandem drive,

40
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The hourly cost figures for the iite trucks were

computed in the following manner; tire and tubs costa

were obtained from the 'irestone Copeny. Deprooi.ation

wa figured in the same renner for the Boo trucks.

They were depreciated over five years or 10,000 hours.
J 3 per cent interest figure was used in the calcula-

tion, because this is the maximum safe investment obtain-
able, and is the figure used by the majority of the larger
companies. Overhead end risk were taken as 20 per cent of

the total fixed charges.
License fees and insurance were obtained through

various operators and computed in the so zanner as
those for the }eo trucks. Repairs for these trucks were

tiured as .02 per mile for the szE111or sized trucka
.03 for the VB 26, cud .04 per mile for the 1B 2264.

Drivers' wages ere teken from the 9inion Sheet for

this region. Jmccordin to operators in this reelon, the
wn 14 and 3 20, hauling a load over the route described

in the Boo calculations, will use a;proxiiiete1y one gal-
lon of gas for every six miles. The models .; 22 and B

28 will use one allon for every 3. miles. odel B

2264 will use one gallon for every 3 miles. The price of

gasoline i O.15 per a1lon in this re4on.
e price of oil in this region is 0.65 per 1lon.

The IB 14 and 'B 20 use approximately 3/4 of a quart of
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oil per day counting regular oil changes. The WB 22 and

W3 26 use approximately 1. quart, while the VB 2264 uses

lfr luarts.
The price ixt grease is $0.12 per pound. All White

trucks exoert the tandem drive WB 2264 wIll use approxi

mately one pound. of grease per day. The WB 2264 WIll

use approxirnalely 3. 1/3 pounds per day.

Tire Costs (11)

WB 14 20 WB 22 WB 26 WB 2264

Size of
tires f5Ox20

No. o
tires &
tubes

7.00x20

6

7.50x20 9,00x20 9.00x20

10

Price
pertire 36,O$ $45.98 52.98 $103.62 *3.03.68

Price
per
tube 4,70 5.82 8,18 11.30 11.30

Total Price
of tires &
tubes 244.8 310.8Q $366.60 689.52 $1,149.20
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International. Trucks (40

The most popular tnok in th1 region the Interm,

national. Their' popularity is e chiefly to their past
record. and, to the regional repair facilities. They are

manufaotued. in Chicage, Illinois, by the International
Harvester Company. The logging industry in this region
uses three 8iZ88 of these trucks, and. they are the: X7,
X8, &nd. KRU.

eneral Speotfications (40J

ICO

Gross Vehicle
weight rnting 16,000 lbs. 20,000 lbs. 27,000 lbs.

Carrying capacity
(cab, body, equip.' 11,000 lbs.
inent & payload.)

13,000 lbs. 18,000 lbs.

Wheelbase 134" to 212" l.37"to 197" 149"to 19?"

Chassis weight 5,620 lbs 6,550 lbs. 8,360 lbs.

Tires 7,00 20 7.50 * 20 9.00 20

ngtne International "Red Diamond."

Marimun brake
horsepower 100 126

Price 209.16 4,044.33 $7,572.72
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International Logthg Truck Mode]. K? ].34h1 ?theelbasø (7)

Chassis, . . . . . . . . . . . . . , 1,900.00

Tires, . , , , . . . 303.00

Dual Rear Budd Wheels (Tax included) . a 112.50

Windshield swipes.

Tiken rear ax

Handling charge.

Tire tax a a I

Chaazia tax,

Dual 31 gallon fuel tank

Increased cooling capacity . . , . . .

Increased capacity brakes.
G&Olin filter, a a

Total price delivered,

a

6,25

$050

8.25

67.50

234.00

Generator, . a a a a * . a a 56.00

Totals * a e a a a a a a ,822.50

Frel lit. . a . . , . , . a . 228,00

45.03

34.56

64.57

Attachnent tax a a a a a a 24.28

. 3,209.l6
The International K? series also includes the

146", 158" and 176" wheelbase sizes, Their prices de-
livered in California are as follows:

K? . .146" wheelbase . 3,235.10

a .158" a 3,261.03
rn tefl $1 z.' a a a

aaCab.

aDeluxe oil filter.
aa

* . * 206.00

7.50

3 00



Cost per Hour for International Logging Truoks

K7
134r w.B.

Initial tnve'tment (d.elivered. in
Sacranento)..,,..,

tires.. S ,sS** *00,5 S

e tubes. 5 0 I 0 S 5 0 * 5 0 5 I S * I S S S S I Si S S I S I *

inestent. S.. 5*

Fixed. Charges

Interest.
t'e reciation..,,.
License fee..,.,..
Insurance

Oyez'head. arid. risk............,,55,.
Variable Charges

Repairs..

rtver'e wages..
Gasolins.,
oil. S S ,S S .

Grease.

Tires and. tubes....,,,
cost per hour...... . . .. . . . ..ss ..00,ei

ii ii

S. S 50. S S S 5 *4,

5510* 3,209.16

379.80

34 .92

S 2794S44

240

1.600

321

.150

* 015

32

3 511

142

.042

.279

.090

.300



International Logging Truck Model KB
Wheolbaee (7)

Chassis *

Tires.
Dual rear Budd whoe

Windshield swipes

Increased cooling oapactt
Cab . .

fled 361 EngIne. 0

Dual 31 gallon fuel tank.
Generator , . .

Deluxe oil filter

.

tax included).
U.

a

00

391.00

136 00

7.50

25

206.00

150.00

67.50

56 00

.3,564. 75

The International K8 series also includes the l49,
161", 179", e.nd 197" wheelbase sizes. Their prices de'
livered In California are as follows:

iB. . . . 149" Wheelbase . 4,070.26

K8. . . 161" . . 4,096.20

179" . . 4,122.14

49

Freiht . . . . . . . . . . 292.00

and11n cnarge . . . .. . .. . .. . .. . . 70.00

Tiro tax. . . . . . , . . . . . . . 41.34

Chassis tax , , . , , , ,
Attachment tax. . . . .

,

20.71

Total price delivered . 4,044.33



Sacrwnento).,, *1O

Less tires,
Less tubes..,
Net iflVetr!1eflt,,..
Fixed Charges

4,044.33

317.88

48 72

367?.73

Interest.. . ... ., . .

Depreciation....,.1
License fee.,.,,.,,....
Insurance. , ,

Overhead anti risk

Variable Charges

I{epairs..

Drivers wages

Gasoline S S

Oil

Grese
Tires anti tube,.

Total cost per hour,.,

.055

368

.090

300

.163

.240

1.600

.32].

.150

.015

3.595

0

Cost per Hour for Internat Loing Tx'uoks
KB

13?" W.B.

Initial inve$tzaent (delivered in



The Lnternationa.l 11 series also includes the ]6
9?' whee1baa sizes, Thetr prices delivered in

ifornia are as followas
KIL U......,,.. 161w wheelbase...., 606,94

flu 197' wbelba.os.,... 7,658.74

inter.natjotrn] gjt uek Moe1 1.U.14V
s. (?

Chassis th fiat back oowl.,..,.,,.... '4,9?0.00
x 20 12 pla ttree...,.,......,..1 171.00

Thzal rear Budt wheele (tax inclu4M)..... 122.00

Cab....... ., a ., ama, ma. sia..,. see. 206.00

indehiei, zzwtps...,.,......,..,. 7.50

Rear view rror',.. .,,. 0aeaa* C... C,

aed. 450 :ins 1tti F 54 trcinsidesio,.
3.00

185.00

i*ken TI 200 rear axis,... 420.00

00 att 6 To1 Gnerator.,,....,,,..,, 56.00

03 A B/L etuxiliary tneideeion.....,.,. 656,00

Dual 31 gaU.on fuel tnk,...,,........,... 67.50

Deluxe øil lt*r,,,,,,.a....,s........s. 3.00

,...,.,.,... fl6,867,5O
Pr1i&t,... a.,. s s,.., i, a a.,..,, e *ø** 400.00

Handling arge,,,.,e,......,,,,e..,*,.,, )0.00

Tire tax........,..,..,.......,.,,. 46

Qhasts tsz...,. ,. ...a... * * 163,88

Attaohent tez,, ..... a... * assa. g *..s teas. 64.16

price 4s1iveed..,.,.,,....... 7,5?2.72
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international est coost odeis (7) 53

This line of heavy duty login. trucks are manutac
tured by the International arvester CoiipEtny Ct ery-

yUle, California. They,like tb.e 1.enworths and terl-
ings,' are custar entheered end custom built for extra
heaVy opertion. ech individue.i unit Is designed for
OflC T)articular job, nd the oDerator has a choice o 3

diesel nd ro1ine eninec, 6 tranar:i.;...:1ozi, id 4 aux-

iliary tran..tssions rninea usect in theac n'oue1s are
either of the ins diesel te cott Ssoline
type, or the Intertional - Continentcl soline type.
Their prices ccn:ot accurately be determined until a
operator definitely stipulates w?at; c-iue and accec-
aories he needs for his job.

International mekes six tyDes of the .est Coast
iodels, and tthy are: -3042-H, f-2O64-:

;-4564-oF, ;;-6564-oH, end -9OE4-o

General Specirications of W 064 011 (7)

Groa Vehicle 1oiht flatin . 0,000 lbs.
4) r ,. r

. ç a a 0 V



Genorci peaifioatjons of ' - 9084 - OH

Continued)

.... * , CWnTninsdieei.
iLB - 600

or

Cunrilns die5el
- 600

C uperchared
or

il1 - oott
J-40O

sear .Lxle . , , , , , * ndem - drive
( *-' . I , , ,

Cost (4 ) * , . * . . ç1e,0oo.0O

The hourly cot: of te Internationi trucks were

Tire eues w*re Obtiiflød
piny (1I. toret wc.s

proxiu tely

h

odo1s 1 7
iies per gallon of

a$o1ine 5.5

ComDuted hi he te !nonLer c those for the flee trucks.
the Firetore 1ve

oc et 3or cent of the
inItic2. izvotxert The units wero dei>recjs ted over 5
yec s or 10,000 hours, Cverhoad cnd ri3 wc.re tcken
tis C per cent of he total fixed chare, iepairz were
couted . cents per n:ile for Eiodela J7 nd i; 3
cons pei i1e for ;:odel 1i nd 4 cents peT mile
road - 9054 o:.

Accordin o the 1ntei t onE1 Hve Co:peny,
their trucks :;et the followjne mi1ei&c,e (40):

-9064-0

54
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Oil and crease data wa obtained from the Inter-
national trucks in use at the Clover Valley Lumber Com

pany, and various other operations (40),
I:odels y 7 x 8 KR 11 W9O64-oH

quarts of oil used per

Pounds of grease used
per day I I I 1

Tires on these trucks in this region last upprox-
imately 15,000 miles.

Sterling Logging Trucks

The Sterling loging truck is used exclusively by
a rnwiber of large operators in the California region.
The Fruit Growers 3upply Company at Hilt, California,

uses the chain drivo 'Ster1in' and has a fleet of
twelve. The Grayeagle Lumber Company at Grayea1e,

California, operate six of these unIts. They are used

on adverso grades up to 10 per cent on this operation
and haul up to 10,000 board feet per load. The cali-
fornia Door Company at Diamond springs, CalifornIa, uses

six chain, drive Sterlins (43). These trucks are

engineered specifically for one particular hauling job,
end the company believes that niaximwu oconouy and ef-

ficiency can only be obtained by this procedure (44).
Tho 'terlin trucks, like the uKenworths, can be
driven either by diesel or gasoline onginea. The duel
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drive, gasoline powered Sterling trucks, for hauling
onthehihway, sell for approximately l0,400.0O (8

Thia nodel will haul a load of 5000 board. feet and. will
have a gross weight of approxiutely 72,000 pounds. On

longer hauls diesel power would be substituted., and this
will increa:e the price about ll00.0O. This also in.
creases the weight an additional 400 pounds.

Diesel engines am usually used for oftthehigbway
heavy duty models. They will either be a chain drive
or dual snclosed drive. Trucks of this type range in
price from l3,000.O0 to l6,000.00 end will handle up
to 20.000 board. feet of logs (8).

Due to their simillarity to the Iworth trucks
the hourly cost figures will not be given.

Kenworth Logging Trucks (20

Ienworth trucks are ranuZaotured. by the ienworth
Motor Truck Corporation in Seattle, Washington. Those

ruoks are cuetom built to the needs of th. operator and
have been quite successful in hssvy hauling operations.
The trend in this region is toward t medium sized.

trucks, but some operators use Kenworth trucks entirely.
These truaka can operate either with Cummine diesel,

(24), Hall Scott gasoli4s (14), or Buda gasoline engines
(12). When purchasing a Kenworth truck, the company

upon examining the conditions of the operationa, will
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Initial Cost of ienworth Loge
californ

Kenworth
ode1 511

(Cuurnins Die-
eel nctne)

lni;icl invez.

del 52

Konworth
Lodel 24

(Curriths e-
eel Engine)

"ruc Jolivored in
(12)

4 L:odcl ö48

15,315.00 18,105.00

1,370.30 080 tQ

l4.1O 206.00

13,995.10 ,618.40

enwoz'tb
O4e1 548

Ciinii,.s Die-
sel Engine)

l03.00

4, 00 .00

00.00

79.00

100,00

150 00

58

mont of
cri ob. 640.00

irtitiELl Inve3t-
:ent of trE'.Iic 500.00

l,bl5 .00

Tax r
0 ?C0 .00

:x'ake coc-
tioiis & valves 79.00 79.00

ue1 ri1;er 24.0
rae luO .00

trani.sson &.i#

!iQTI ±t11 ifl-
vestr:ent 743.00 :20 ,7&LO0

Initi1 my t:.ont l 640.00

Less tires. . tY/9.00

Less tbos. ,

let invcstcent,
70.32

l0,30.30
1ixed Charez

Cost ;er Jour ;onorth LOin Trucks

Interest . 210 23?

Doproc it ion 1.069 1.400 1,582
License foe * 180 60 160
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C)ost :er ronr tor er:,orth Loin" ruc,::s
(Continued)

b1e

)river3 1 .6 0

Tode1 521 ode1 54 :Odl

840

1.600

ye

900

1.600
Diee1 oil .258 268 280

011 r''V ) 330 030

(ro 0 * )15 016 ,Olb
C'ir8 & 2ubes .600 it, 1.828

TOt2. cc p or
IOLT 11 6.55? 70

In urnc .180 .180 .180
1)verecd

is1 .36). * 433 .475

11e chove 'r in the Tner
as tho$e for the .Leo truoks4 Tire co8ts were obtained
through hs :irectone r;o: tert \L8 fiured at
3 per oent ot invztL:ent. he unite were
pri.ted orc.r :re.r or ,1.0 , O0( hor ;verhead
risk were t.;Lcn 2u rer cni oi tot1 fixed er4

were cor ted 0,O? ter iJie as reooended by
the cnworth riy e od1 Z1

on of iesei oil for
Th Io1e1 54 ,me flon every iies. These

IC obtained i hc enurti Cormeny (.iJ



These unite will ue aprox1ztly ]& quarts of oil a
one pound. of gi'ease per day. Tiea on these troke will
last app'oziately 18,000 miles (12),



in the early day6 o truckc. loin in Califoriila,
the ejuipment o the ike shirt variety. There
are no trucks tei:ned for o Lot ny truck

w put to uae For tiiae te trucks were ued solely.
.-. 4.---11 short .ioith;, indequtte zprin

c.nd :n: otter I ies. iter te triIer crne into
CIC1 te; iere C6nerLIiy ho e:ade atftir, built

up on ;o;rth:)c tIUC). :rJ e ;nt on, the buaj.
ues ot kir better trailers for io;-tjnr settleã into
Ln inustr. 3ny t the ecrly dy triler xnurcturer5
have now ped ew&y erireiy, bt i:ry of the pioneera
euch s :.&lkcr, i3el, &nzE-ierce ere still in the
bus

ntworth *:&nd Ir'1:.i ri1ers 47)

These tr.ilers are .aie in ortind, Oron,by 'ent
worth nd Irwin iflO . This rirtu hts been iin nd sel
112 o cc tr-iiiors for ]1fl years and h earned a
Cood rIu n tn ndu3tr:r. They nnura c t u

: triir in th izei. lr;ost nodel i known

s rollow:
OJ3 - pecii. the speolfioetjons are
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1947 1. 4u0 cLeI1Ve1'tu O.L ti ;est Cot (2'1) The water
ttiz capaclt:r .ij1j varj itli the individu1 operator, The
normal teak hQids b3 geI1on, but 1ar,er tanks may b ob..

Uiied. water control i loceted in the cab, so it 18
unicessury for tie driver to leave the ccb to r1ec3e the
v3-tr. Lu ic'g1 1rht c:o izsta11ed ihen the tr 11cr
is dliverei, Thoy are built to operate ith General
otor trucks, ut will oprate with ny type. cii Genera].

or enes in either the ]st or test lope are
authuized tc e1l tie trujiere.

The second Iarest triiiler aiiufacured by thIs firm
is known 'iodo]. U 17U.j end e1la for 4O on the
et cot ('/. .J i built iic.r to the lr;er trai].

or on a ir 11cr scale. pec1fictions or the trailer
oIel TJ 1?000 re a

Gro8s vehicle weight rat mr * , * 0,000

T1ken tubular axle series , 2,OOO

iitco fl.aee r * , S S IS leaves
x6Ox5/8

brakes- rTjrjI Duty * . .

each pole * . . * * 1x1O - 24 -32



Reaoh pole.

Baslo tires
Bunk length

8

63

rosa vehicle weight ratin. , S .34,000

Tiinken tubular axle a ri e . . . 17,000

Silico manganese aprings . . . 16 leav
4x54x5

Brake 2 "Tizaken , 16frx'?

Water tAnk oaoity , . . . . , 0 53 gallons

The sia11eet trailer i the L{oe1 U 13000, and.

sells for #3,000 on the West Coast (27). This is the
most popular trailer manufactured. by the Wentworth and.

:in Company. 3pecifioation for trailer Mode1 U -
1300 are as follows:

Gross vehicle weight rating. * , 26,000

Ti1cen tubular' axle series 4 * . ,. 10,000

i1ico manganese springs. . a leaves
4x54z5/8

Brakes "Tinken He::.vy Duty" . . . * 16jz6

Reach pole. . . . * 4 . . 6x9 '-24 .m32
Basic tirea, . , , , , , , , . , , 9.00/20

Bunk length. . . . . . . * . 8 ft.
Water tank opaoity . , , . F 0 0 53 gallons

4 S * S * .6frx9*.24.32
0 a a * .10.00/20

4 0 4 4 4 4 * 4 4 8 ft.



orations.

The Ounderson Trailer (13

This trailer, although manufactured in Portlan
0re;on, has found its y into many of the California op

is built to operate wIth Thito trucks, but
can, with a few alterations, coiibine with any truck. This

trailer includes a 43 a11on water tank th the frame and

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

frrthwest Standard 7" x 9" and includes nonbthdin reach

rollers. The price of the trailer complete de1iverd is
,770.0.0 (I)

Cost per Hour of the Ounderson

Heavy Duty Loçing Trailer

InitIal cost delivered in California
Less tIres
Less tubes

Net inveatnient

Fixed Charges

Interest 3 per cen

Depreciation.

Overhead and risk

Variable charges

Hepairs.......,..
Grease. . . . . . . . . .

64

Q3,rl 7Q .00

905.84

93.76

2,770.40

rAO

277

.064

S

* S



Cost er Hour of Und.erson
Trailer Cont'd..)

Variable ,c Ccont'i.)
Tires and. thbes, . . . .599

Total cost per hour , . . . ... . . . 1.110

The costs listed above were calculated, in the fol..
lowing manner. The current prices of tires and tubes
were obtained from the Firestone Tire Company, (11,

p. Ut). Interest of 3 pez1 cent n net investment was
used. because 3 per oent is the highest safe invectrnent
that can be obtained. today arid. is the figure used. by
moat large operators. The trr4.ler was depreciated. over
a 5 year or 10,000 hour period.. Overhead. and i'isk were

taken as 20 per cent of the total fixed charges.
Moat opeiators, aceording to the Reo Company (10),

aside one cent er mile fez' fut*re repair work for
lere, This is the figure used. in these calculations.

A tz'allez' this size, based on trailers used. on the Clover
Valley Opertion, will use approximately one half a pound.
of grese per day. The price of crease is 0.12 per
pound.. The averee life of trailer tires is approximately
20,000 miles in this region. In these calculations it i
assumed. that the trailer returns to the woods *idjng the
truck, In this way the tires are used. on the one way
haul only.



Reliance Trailers (37) (38)

A large pereent8e Of the logping trailers in the
California woods today are made by the Reliance Trailer

and Truck Company. This is due to two reasoa. First,
the e1iance Company is an old established firm, having

a good reputation of manufacturing good logcing equipment

tar many years. second, all of the engineering and nu-

facturing of these trailers is accomplished in San Fran
cisco. They have been building logging treilers for over
twenty-.tive years, starting with the early type solid.
tired units. The company makes both the single axle and

the four cnd aix wheel trailers, vthilo the single axle
trailers arc used in some operations, by far the greater
inajorfty are of the larger type. The larger trailers are
of the articulated axle mounted type. This eliminates all
torsional strains from being transmitted to the springs or
frame. The most popular log4ng trailers put out by this
firm are the Jiodels 44L, 430L (now known as model 428L),

434L and the 450L.

The fladol 424 - L is one of the most popular trailers
manufactured by this company. It is light enough to be
used on highway haula, yet heavy enough to stand the pun-

isbient iven a loggiri, trailer on private dirt roads.The
retail price of this ti1er in Son Francisco is j;2900,00
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(45), This price is current as of March 7, 1947. The

rated capacity of the trailer is 6,000 board feet and
weiIis 5,160 poUnds, The standard size tires tb he 'sed
with this trailer are 9.00x20 duals but 1O.00x20 dual

tires may be substituted. Equipment included in the sale
is the swinging bolster on trailer with cross chains and
chocks, also bolster with chains and chocks for truck,
reverse vacuum tank, and break-away valve, If any extra
equipment is desired, .t will come as an additional cost.
Some of the extra equipment available for this trailer
are brake control valves for moimtin in cab, air or
vacuum, different typos of air brakes, special wheel
equipment, water tanks, loaders, special type reaches,
a frame and trailer car j1nj equipment for trucks.

The next sIze trailer Is the Lode1 430L or 428L.
It has a capacity of 10,000 board feet and weighs ap-
proximately 5,800 pounds, The standard size tires to
be used are 9.75x20 duals, but 10.00x22 dual tires my
be substituted. The retail price is 3,200.00 in San

Francisco as ci March 7, 1347 (45). ThIs trailer is ana1].
enouch to be used on the highways of California if the
load is limited, and sturdy enough to operate efficlenti
on the rouheat roads. Equipment included In the sale

of the 430L model is the same as the 424L.
The Reliance Company buIlds wo types of trailers,

which they class as springlesa type and are used for off-



biphway operitione. The era1lest of thia type he

Model 434L. It ha a capacity of 10,000 board feet and
coats 3,958.00 in San Francisco (45). The speoifioa

tions are as followe:
Axle 18,000 pounds capacity each

Brakee.......,.,..,,,.. 8" with 2/3" Brake lining
Brake control..1...11,0 We:tinghouse ir
Wheels. . Budd

dual

Log bunk width...,.,.,, 8 to 10 feet
each,.... l.0*.*S**0 10ft Steel

Zquipnent included with the sale of the 434L in.
eludes bunk with cross ehain for truck, tank and. lines
for water on brakes, coupling, stinger, and bunk locks.

The 1aréet model manufactured. by the company is

1od.e1 450L, and it is of the off.highway type, It
has a capacity of 14,000 board. feet and. coats 4,$l2,OO

in San Francisco (45). The specifications are as fol-
lows:

Axles,..,,.,.,.,...., 25,000 pound. capacity each
Brakes ,......,. 20x8 with 2/4 brake lining
Brake control.......,. Wetingbou se Air
Wtieels..,,,,..,,,..... Budd
Tires.. ..,... .. , ,.. 12.00x24



Log bunk width , , , 10 feet

Reach,..,.. * S"xlO"St.eel

Equipment included with the sale of the 450L ie
the same as that of the 434L.
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Cf T IEILiJ.

The ro.est L';jrity of the 1oin units in the
Ca1ifornj& woods today ae xiufactured by the Caterpil..
lar Tractor Company of Peoria, Illinois. They arc the
producers of such items as tractors, bulldozers, scrap-
ers, riporo, cable..eontrols, motor graders, iooel alec-
trio sot, and many more pieces of loging oq,uipment.

This firm is the result of two pioneer tractor iazwfao
turers unitin. In 1925 Charles I7olt and Daniel. I3est

were joined to lorm the present cterpillc.r Company. In
the years up to the last vorld war Caterpil1r' built
two lines of eqlLipnent, the gasoline type nd the dieseL
The diesel, due chiefly to low fuel coneuirpion, has gr
dually replaced the old f&iilier ixties' end evcnty-
Piyes Due to extre.e1r sl1 demand for reooline trac-
tore, production of thi.; typo discontinued prior to
the beinning of the wi and indications ere that they
will never ein produce machines of that type.

This company works in conjunction with several other
companies in the manufacture of what is known as "Lo,ging
Units." The Caterpillar tractor and r3 or .:inch t-nd arch
is a typical ex.ple of one of t;hese units. Uei'ore this
last war the Caterpillar Company and the Ls Plant Choate
Company ueed to oduce a bulldozer unit. .LhO tractor



atid /e.rdec he proxii:ite rici-

weighs reedy tor shIppiiir., jiowi1. It h five

forward speeds &3nd four reverse, aovirig I8t 55 6
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by Le terillr C4Ay XL the bice
ly by the i&. 1nt Choato Coc.nr. ince the r, how

over, L P1it Chte haz ceased anuftcture bull-

dozers nd heve ooncentrited on oUier dirt iovin. sen

b1te;, iO&VCS he 11ozer oure ei,rel u.p

to the Cteijillr iiy.

The LLOSt ftii1iur CatorI L1r tLut in the woods to-

dy is the :s8 trotor. .t i uscd us .'lant for

crche, craI>ers, ripper, bu1idors, winches, don1ie8

deiiverec uelirorAL (4). It tcve lop 11 druwbar

horsepower cd 131 belt norepoier, it hc.s s!. ueed6 for
ward and to ovre, vin £st 4.0 ile hour

in iXti uar or ac 10 us 1. .i1es per hour in firs
jt hau cue o 7 inches dv:is, ry for sip-
ping, 34l6O pounds (4,p.'±-5) :he D8 cn be use with

the :yster loin trch or the ur co edl. YrI er itb
little or no alteratiQns. The Clover 1.,Un )ei.' Corn-

pCny hs .aterpLLltr .)3 t tcrs :u1iin: ti. trco

rder 1'rcn) nd have Fsd excellent results.
'he aterDii.Lar ? trector is tl second 1ar;eet

ize in this line. It caxi develop O drawbir horsepower

tnd )2 belt hoisepoer. u::)e of 74 inches
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cuts or as the power plant for a donke? $ It can dop
55 drawbar horsepower and 65 bolt horsepower, It his
fic ford ;poeds and rour reverse, i;iovin, -s hih as

..iiles an our n ijftn oar and as slow .a 1,4 iii1es
per ho.tr ifl first, It is available in two sizes, the 74
inch paUgeweihn,. 17,330 pounds and the 00 inch aue
weighing 16,695 pounds (4.p.7). The approxinate price of
this tractor delivered in ai1rorni is ,6L? .00 (4L).

The Caterpillar Company also iJez two ai?iier trac..
tors, the 1)4 nd the o2. They are very rarely secn on
any- loginz operation i this re1on, In the last few
years & special use Las been developed for these two
types, and that is supplying power for the power chain
8W. It the 1)4 and 1)2 does aplear in the woods, it is

usually in this capacity The Clover Valley Company has
two of this type, One i4 with generator f'urnishin.. power
for two tk1ns ieotric ower and one 1)2 furnishing
power for one .t1ins 1iectric -ovior nw.

The Caterpillar bulldozer series are put to good Use
in L-oat every operation of any size in this reeion, The
nost practical USC cones in the role of c1earin right of
way and the actual construction of' 1o:'jn, roads, The
Clover aliey Company keeps three bulldozers in constant
use. They operate one stra blade to clear lend-
ings, to kcep the roads close to the akiddin operation
open, and to nake the last minute alterations on the road
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pounds (4,p.l). Tho price of th

what is conmonlyö TThd oarryal1a.

e unit delivered in Cal..
if ornta, IS l,638.71 (42),

The 65 bulldozer hau a blade 98? inches long and 37
inches high. It can be lifted to a height of 36 inches
above the ground, and the untt weighs approximately 2,725

pounds (4,p.12). The price

California is .l,020.7O (42)
The Caterpillar Company builds three sizes of ecrape

the unit Is delivered In

They are the "8(1
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inches above the ground, and the t weighs approximate

ly 5200 pounis (4,p.l1). The price the unit deltver.d
in Cal!fornia, is 1483.12 (42).

The 8A buUdozer has a blade 160 inches long and

/4 Inches high. It can b d to a height of 50
riches above the ground, and the unit wet approximately

6070 pounds (4,p.13). The price of the unit delivered in
California 1a i,834.52 (42

The 73 bulldozer has a blade 1231 inches 1on and

45 inches high. It can be lifted to a height of 42
inches above the ground, sna the unit weighs approximatel
4340 pounds (4,p.12). The price of the unit delivered in
Caltfornia is 1,286.O5 (42),

The 7A bulldozer has a blade 52 Inches long and 36

3/4 Inches high. It can be lifted to a height of 40 inches
above the ground, and the Uflit weighe approximately 5,245



grader the follo,. ing day.
1crt ut be trLiuported

iiot th8tncez this ba1...
cons iLerble d1stnce nd the
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"70" and "60", ana they carry yards, 11 yurds and
? yards, re3pectively. They a4e built to operate with
the terpillar i3, £?, ana L tractor& nd C..tcrpil-
lar re&r cable eoitroi, ithouh built to carry dirt
tor fills in te ouruotjon of rozk, tXe 'erry-c11"
finde another use in the Clifoj wood3 in the carry-
in and distriutjzir, balla3;. lu L1Cn3F reion in Calif-
ornia, eSpeOi?11y rLocr ouilt Lceccn, there exist pocke S
ot partia11 deoopoaed 1avi rocj This i redly a
niliture of dirt and srn&ii pieces of !va about a hclt
inb n di&ter his ii:xt tire kee n ido.1 er
bailset when &pred by a cerry I to a depth of Ix

inches, weteed durirL the 3i(ht, nd worked by a

oary-ali i the icicl piece o equipenL. over

Volley Ceiajany oprLtcL3 one io, 0 aerpex. hii pieoe
of equipnient i new, o few opeotin costs werc ob-
t&ined.



rinne Hourly Coat of Cateri1lar
DO Tractor 78" Gauge

Cost of DO oor1e, Illino 300.00 (4 )

Freight cost. 4 * 4- a S a 447.50 (4C)
Initial Invetnent. * . , , . 9,747.50
Fixed Charges

repreciation. a a a a

intere teixes, iriurneo. . a a

Overhead find rigk (O of th above) .253

The costs for the Caterpillar DO tractor were com
puted follows: The initial price faO.b, Wt8 quoted
by the Caterpillar Agency ifl 5an Leandro, California
(42). i1reit retee were obtained from the southern
Pacific Copcny and figured frori Peorin, Illinois to
San Leandro, Depreciation period was takci aa 5 years

c ''
a

a 975

600

280

V

.160

.00
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Total fixed chures a a a

Variable Charge8

aepairs . a , a a

OIer.tor. * a * * : * a a a a

Dieselruei a a * *o., ,e +
Gasoline. a a * a * a

Lubrication oil a . a a a a

a a a * a a a

Total variable charges a a * a a a 125

Total cost per hour . 'a ;4. 645



or 10,000 hourz. This is the period advised by the
Caterpillar Company, and the period used by the jority
Of lOfiflP COmPanjO

Initial investment 9?47.
L e n ours

Interest, taxes, and insurance were t ken as 10 per
cent of the averae anaual investment.

L Iflit jal mv

9747,50 + 1949

.nnual investien

924

Repairs were fired as 100 per cent ot the annual
deprec is t ion,

(Lnnue1 de;reciation)Jio) (1949.50) (1.00)
Hours per year 2,000

The operators' wages for the , Li?, nd DC type

tractors crc the This wage of 1,60 per hour is
eurren t' roh, 1947, This wg.e represents an in-
crease 1 cents over the eof e. ya ao, as no
new increase is expected for the first half of this
year at least.

The fuel, gasoline, lubriection oil, nd grease
costs were obtained from aotue.l experience with a cater-
pillar 1)8 and E7 tractor on the Clover Vei1e operation
durin the season of 1946. It w found that the 1)8 will.

5S48 .50 (Jverae annual investment)(0,
}iouri per year
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use 16 drums of diesel oil per ronth. The month used

for this detei,uination had twty--five workinç thys, end
the tractor worked eiht hours per day. Each dra had S
capacity of 55 al1ons, but 50 a1lons ws the e'axiium
that could be recovered, This was due to the drum not

being full, 1ek&ge, spil1in, and the inability to drain
the la.t few cailons due to the shape of the drum.

(Gallons er drum Drums per nonth) a (50) (16) 4 i
(iwbor of deys) (Iours pir day) 5) (8 )

gallons ued per hour.
The price of d.isel fuel in this region is 7 can

per llon '.'ine urciased in 1ar.:e quantities.
C CO Inc lo used in the st.rtint' rotors or the diesel

trtotor. The; are iterted by hnc1, showed to
end then used to turn the rain engine over until enouCh
comprosion is built, up to run independently. ( new

tractors this tt. e is iproxiiastely four ;.inutes, 'ki1e

on the older types It te s ion 10 xuinutes on

cold Lornin. fhey use on the average 1 gallons per
day or .15 lIons per hour. he price of gasoline de
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liverect to the voods
ties of a drum or r:e,

The £i tractor uae approxirate1y 11.
lubricating oil per six day week, The price is 65 cents

per gallon delivered.

:z.11ons of

can when purchased In uanti-



80
rho trotors In this re:ion, bocsu;e of the lerge

smount of dust, re greasea et least once a
those units re in exooptiona11r thxztv sobs, like

drawIng scrers, .reased twice day. jb.e average

1)6 unit working on ths averae job, will use iix pounds of
ero2e per '8. The (3reatest part of this gresse oea

Into the ea1ed bearings of he tracks. It is been y

experience to find the avera',e lift of a ecld, be)rin
to be cpproxiiate1y six zaonths for the first year of opera-
tion and four nonths for the rc1ning, years The seled
bearings in t Clover Valley tractors rplaccd but
once a year. J.LLS accorwlished ifl the winter when the

tractor is completciy down for repJrs, The location and

nature of these bearins make it aost impossible to re-
pisoc in the field. The current price of grease is .12
per poun

G18ep_day Price or 'reLseL (l2):.O9
Working hours per day 8



Cost of D7 f,o.b Peoria, Illinois....
Freight cost.
Initial invetnient....
Fixed Chres

Dopreoiat1on. * .

Xnterest, taxe3, insur-nce.........
Overhead and risk (2O of the above

Total fixed

To Determine Hourly Coat of Caterpillar
D7 Tractor 74" Gawe

7,150.00 (42)

315.21 (42)

7,465.21

.747

224

.194

1.165

Variable Chre
epairs..... S 45 1747

Operator. , * . S 5* 5 5 . 50 S 1 600

Die eel fuel. . . . . . . . .,, . .. . . , S .245

Gasoline... .019

Lubr'1ctin

Grease . . . . . .

Oil...,,..,,,
. . . . .

.091

.076

Total vri able charges..,,. 2.778

Total cost per hour..........,. .943

The ixeö. tharger for the P7 totor wee figur
in the sune ranner as those for the D8. The initiril
price is ?,l50.O0 f.o.b. Peoria, Illinois, as quoted.
by the Caterpillar Oem any at San Leand.ro, California,

), A freight charge of 4.31 per' hundred was quo*ed
Southern Pacific Company from Peoria to San Leand.ro,



This unit ready for shipping will weigh approximately
24,330 pounds (4,p.7). AU. prtce$ are current as of
March 1947. The operator1s wages are the awe as that of
the *, namely l.6O per hour.

The Dl tractor, from which studies have been ie at
the Clover Valley operation 'aed 14 drums of diesel oil
per month. The month used had 25 worktn; days.

(Cost per &41on) (Prum,s per monthj Gaonsj
(Wrk1ng days per month) (orkthg hours per da

(.t0fl (14) (50)
(25) (8)

da da (Priçeper pound
orking hours pez' day)

hi tractor uses approximately 5 pounds of grease

5)(.l2)O.O7a:

.091

This tractor uses approximately one gallon of gaso
per day for its starting engine.
(Gallons 'ex da Cost er .allon).((45)0.019

or.ing sours per day
$ tractor uses approiinate1y 1.12 gallons of

lubricating oil. per day.



4. 
A 

Cost of :o 

Freight Cost 

Initial investi:tent 

Fixed eharpes 

Peoria, Illinois. . 5,60O.0O (42) 

1'k /A(' 
a a * * a 4 v' 

a 4 

ilepairs 
a 

.683 

Operator. . . 
1.600 

Diesel fuel 
. , a a a 4 a a a a a 

.193 

C8soline. .014 

.064 

Grease. 
a a a 

.060 

Total vGrlable charges. 
a a a 

2.634 

3.444 

a o . a a a a a 4 

a a a a a a a a 

a 0 a S a. a 

Lubricetin" oil 
a a 

* a a a a a a a 4 

Total cost per hour 

The fixed charges for the D6 tractor were figured 
in the same mnner as those for the D8 and D7. The 

initial price is ;5,630.0O .o.b. i'eoria, Illinois, as 

quoted by the Caterpillar Conpeny at an Leandro, Ciit- 
ornie (42). i freight charge of l.31 per hundred zs 

quoted by the outhern Pacific Company frox Peoria to 

San Leandro. This unit ready for shippin i1l weigh 

83 
To Determine Hourly Cost of Cato liar 

3 Trctor 74fl Cug 

Depreoiatthn. 
a a . . . . a a 

.563 

Interest, taxea, 1nsurcnco. 
a 

.176 

Overhead and riic (2O of the above) .152 

Total fixed charges 
. . . . . . .910 

Variable Charges 



ap)roxirnateiy 17,330 pouri.as (4,p.?). L11 prices are oir
rent o Wroh 194?. The operator's w.ges are the ne

as .hat te 3)8 ariL 3)7, nazo1y per' hour. The 3)6
tractor zses appro.xiJ%t1ey eleven. dinie o diesel oil per
month (6,p.203). The ronth taken hd tweityftve vorkirig
days.

0.084

This tractor tises approxi'Eta1y a g1lon ot
gasoline per Vr its strti!i ergthe (6,p.2*3).
(Ga11ora er dy1tCoat r 11cxj: (fl.15) :O,0l4

or rig ouapec r 8

This trLotor uses appraithately 1,04 Uon

lubricating oil paz' d (6,.2.3)
Qa11ons per y)(Priee par

Thie tr'actor uses aproxiriiate1y 4 pounds o' reaso

pe. day (G,p.2u3).

jPounde dt Pz'io er oundj * : 0.06
or r oars per



Lour1y Cost or the Cte
Tjnder i.vrc'e Lo.r

1rei,bt Cost , , 327.50 (4:.

Initial Investr:ent . 3,92.5O

Fixed Chnros

Detreciation. . . . * . . 1.111

IntereEt, taxee, insurance. . . .278

0verhe 3. ad risk (.2Q or the
above).

'ot

Variable

o irs

0
on( tt ions

6,565.00 (4

.66?

4555

r&er
85

o 131 eI wAGrd from .eori( an Lendro were

quoted by te .1outhe.n &oiric lA unit

Cuttlu * . .100

.5 L0

Calo Icve * ,

4 * 4 4 4 4 4 4 4 090

fot1 vc.riab1e o . , 1.75
otal cost per hour. * ,

The hourly costs for the Caterpillar o. 80
scramr were eoputed in te foil oin mcnner The ml-
tie]. prico 01 L.Ob. .Leori.:, 4J.linoi,
quotod by te Citerpillr Compny (4), 1rcit chtrges

CQt o 1o. 80 crcper, r.o.
PeoHc1 Illinoi8 * * , 4

xc cirec 4 4 4 4 4

QS

* , * 4 4 4



weighs 25,000 pounds ready Lor shipping (4,p.14-].5

Caterpillar scrapers are depreetated over 4 years or
8,000 hours. This is the recommended time stated by the

Caterpillar Company (6,p.3). The Clover Valley Lumber

Company has only one scraper, a No. 80, but being only

two years old, they do nob have enough information to de

torMn a reasonable depreciation ?ertod. epreciation

Initial coat §2,50 p1.111
Lifo in hours 80

Interest, taxes, and insurance are taken as 10 per
cent or the average annual investment. A.A.I,

Initial investment . Yearl de reoiation
2

8892.50 - - Invest4. a Ay,Z&,aflflU&L
2 Yearly working,

ment)(l.0) (5557.81)ç,10) : .278
hours 2000

Repairs are taken as 50 er cent or the yearly depre
on charge. Repair hourly cost pep'eoiation)(50%)

( ear y wor ng ours)

The operator's wages are char8ed off to the tract
so it does not enter into those calculations.

This unit will use one cuttthg edge t; apron

evez 200 hours. (Actually, the cutting edge on the C1ovi

Valley "earryall" or scraper lasted well over 200 hours
but ft was o1cin in exceptionall?j fine a1erial and had



(Oresa p (.?5)(.l) .09

long haul, cn the average haul in averae teril,
the life spen would be close to 00. as of th

cuttin: ed.ge for the o, 80 is ap2rox:b3ately 20.00.

Cutr$n edge hourly cost Cutting edge cost
Life in hou

:0.10

The tires on. this unit will last bout 5000 hours,
and the approximate price is 260O for the set (ii,
p.114). i'hese figures are taien fro. the Caterpil1ar
ICndboocH (5,p.), since the Clover Valley scraper is
too new to obtain any tire costs, Tire costs per hour

Tire cost : 200 0.52
Lire In Pour

The cable end sheave costs were taken froi the
Caterpillar cndbook" ( It i 1' I;urod t cents
per yard for the verage roduct1orL 01' 63 yards

hour. The averac capacity is 14 ycrth, unit
iakes 4.5 trips oar h3ur,

This unit will use 6 pounds of re:ae per day..

This is the vere iur obtjned fto te Clover Val-
by scraper. i. large püreentao of tiis reese goes In
the bearino of the apron, These bearlips, especially
on extreie1y dusty opercc lena, h:ve to be greaeed three
times a day. ;rease hourly costs : (Grease used per hour



flourly Cost of the Caterpillar No. 70 Scraper
Under Lvercge Logging Conditions

Initial invostnent.
Fixed Chsres

Lepreciat1on

Variable Charges

:epsirs. * . , . .

Cutting edges. * . . . . .

Tires. I I I I I S 0 0 0 1

Cable and Cheave

(rease

Totsi variable chsrges

1 4 4 * 4 4 S

I S I 0 5 0 *

* 4 0 I 4

Total cost per hour . . . . . I

OrD.0O (42)

229.25 (42)

.785

393

.075

480

.225

.075

1 248

2.425

The hourly costs of the Caterpillar No. 70 scraper
were ootputed in the saic xwnner as the io. 80. Initial
cost of :6,050.O0 f.o.b. Peoria, was guoted by the Cater-

pillar Comptuiy (42), The freight ehrge is i.3l per
hundred from Peoria to San Lendro. The unit eighs

17,500 pounds ready for shipment (4,p.14-.14).

The average life of the cutting edge is 200 hours,
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ToUd. f xed eirges. S I I I I I

Cost of No. 70 scraper, f.o.h.
Peoria, illinois. .

FreiCht cost. . . . I 4 4 I

Interest, taxes, inzurE.nce 0 0 0 8

Overhead snd risk. 0 0 S * .196



anci the price for this unit is :i5,0O (42). Cutting

edge hourly costs Cutt4g_ede cost 15 : 30.076
Life in hours 200

The avere life or a set of tires is 5000 hours,
with a set costing approximately 'Z,400.00 (l1,p.14
Tire hourly cost : Tire cost 2400 = 0.460

Life in hours 5000

Cable and sheave costs are calculated is cents per
yard (39) (5,p.29). The averaGe load for, this size is 10
yards and 4.5 loads per hour was taken as average. Cable

and sbave hourly costs (Loads per hour) (verae load)

(.005) z (4.5)(1Q)(.00 j :
This unit will use 5 pounds of rease per day (6,p.3),

Grease hourly cost (Crease per hour)(Greaso cost)

(.6%5)( .12);.076
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Hourly Cost of the Caterp
Under Lvcrage Logg

Cost of No. 60 oraper r.o.u.. Peoria,
illinois. . . 4,2?5.00 (42)

Freight cost , . . , . 161.13 (42)
Initial investnent * * . , * . 4,436.13
Fixed Charges

Depreciation1 . . . . , .

Intere&t, taxes, insurance. *

'verhead and risK .

Total fixed chrges * 0

Variable Charges

epa1rs . . * . . . , .

Cuttin, edges * * a *

Tires . . . . , . ,

Cables an sheaves. , , .

Grease. . . . . . 0

Total vriab1e carpos. . a

io&1 cost per hour. . . . . . . , . . * .
Phe hourly costs of the Caterpillar No. 60 scraper

were computed inrtbe same pirin as the Io. 00. Initial
cost of :4275,0O i:eoria, I1lirLoi ws quoted by
the Caterpillar ompany (42). The treiht charge is
i.3i per hundre from i.eoria to an Lec\ndro0 ThiS unit

weighs spproximc ely 1,30o pounds ready Ior 3hippin
(4,p.14-15).

r Uo. 60 :crarer
Conditions
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. . . .

, . .139

,

* I

.139

.833

* .

*

.278

.04

, . . 0 .400

, .160

.060

*943



The average life of the cutting edge is 200 hours,
and price for th:Ls unit is 9,0O (42), Cuttin edge

hourly cost , Cutting edge cost 9 * .0,045
e * .oua 200

The average life of a set of t±res is 5,000 miles
with the price e .t,00O.0 for the set (ll,p.114). Tire
hourly cost - Tire 008t Q0O - 0,40

L1foTh'hours 5OO
Cable and sheave costs are cicuiated es cents per

yard (5,p.9). The aver.e lo for this size scraper
7 yarth, and 4.5 trips per hour as taken average.

cable and sheave hourly costs (Loads per hour) (Lverage

load) (.0O5) (4.5)(7)(,005) a .16

This unit will use 4 pounds of rease per day (p3)
Grease hourly cost a (3rease per hour) (rease cost) *

(,5)(..12) : ;:0.O75
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Hourly Cost of the Caterpillar 8 A Bulldozer
Under Average Lo.thg ConditIons

Cost or 8A bulldozer Peo'ta,
Illinois . . . . , l,755.00(42)

Freight Cost . . . , .... . * s . . 79.52(42)

Initial investment . . . . . . . . 1,834.52

Fixed Chares

Depreciation. . . . . . . . , . . .183

Intereat taxes, insurance, , , . . 0o5
Repairs . . . . . . . . . .392

Thtal fixed charges . . . . . . . .330

Variable har,es
Cutting edCe. . . . . * . . . . .160

Grease. . . . . . . a a .002

Total variable charges. , . . . .162

Total coat per nour . . . . .. .492

The hoir1y costs of the CaterpIllar SA bulldozer
iere computed z follows: The thittal price of 1,755.0O

1,o.b. was quoted b the Caterpillar Ajency In San
Loandro, California (42), Freight rates were obtained
from the Southern Pacific Company and were quoted as .33.

per hundved pounds from ?aorta Illinois to San Leandro,
California. Th approximate wei;ht of this unit ready
for ipment i 6070 pounds (,p.10.U). The deprecia-

tion period was taken as five years or 10,000 hour..
is the period used by most of the operators in this i's-



Interest, taxes, and. insurance were taken as 10
per cent o the average annual inveathent.
A,.I. ial investhent + Annual inveatraen

1834.52 . 366.90 1100.711

.vee annual investment) 1 ) 11QQ.71ft.10 0.085
ours per year 2,000

Repairs were figured. as 50 per cant of the annual d.e

predation. Reir cost : nrua1 threotation)(50) :
our a per ye ar

(366.90)(.50) : 0.0917 O' O.092j
2,000

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

The 8A bulldozer will use erie cutting edge *sjy 300
hours. This is taken froni the "Caterpillar Handbook"
(5,p.29) and ha been approximated by a Clover Valley

bulldozer, The cutting edge for the 8A costa 50.00

(42). Cutting edge hourly coat s Costa of blade *
ours n use

50.00 ç0.160
300

This blade will use approxinately .013 pounds Of

grease per hour according to the "Caterpillar and.book"

(5,p.29). Grease cost per hour * (Pounds per hour)
(Coat er pound) (.013)(.12) 1002

,oOo -

93

gion. Depreciation ; Initial investment * 1834.52 :$0,l8
Ife in lour



Hourly Cost of the Caterpillar 8$ Bulldozer 
tinder Average Logging Conditions 

of $8 bulldozer, 
1,4l5.00 (42) 

68.12 (42) 

483.12 

Yreight oort........,.,.,,...,...., 
Initial investment...,, 

Ptxed Charges 

Depreciation.. . .. . . . . . . , .148 

Interest, taxes, inauranoe...,..,... .044 

Repairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .074 

Totalllxedcharges....,,...,....... .266 

Variable Charges. 

Cutting edge. . ..,, , . .160 

Orease .002 

Total variable c}rges.............. .162 

Total cost per hour. .428 

The costs Thr the 8$ Caterpillar bulldozer were oom 

puted. in the same manner as those ror te 8A. The initial 
coat f,o.b., Peoria, Illinois, is 1,415.00 (42). The 

freight rate as quoted by the Southern Paoifto Company 

was 1.3l per hundred. pounds from Peoria to San Lean&ro. 

weight 5,200 pounds ready icr shipment (4,p.10.1] The 
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Hourly Cost of the Caterpillar 7S Bulldozer
Under Average 14o,tng Conditiono

Cost of 7 bulldozer, t.o.b. Peoria,
Illinois0...4... 1,230.00 (42)

56.85 (42)

4,...... 1,286.85

Freight cOst.....,....s..............
Initial investment.,44.,.,4
Fixed Charges
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The hourly costs of the Caterpillar VS bulldozer were
eoputed ifl the sate ranner as tose 'or the 8A and. 85.

The initial price was 1,230 f,o.b., Peoria, Illinois (42k
The freight rats was quoted. as 131 per hund.rei pounds by

the Southern Pacific Company from Peoria to San Leandro.

This unit weight 4340 pound.s ready for shipping (4,p42).
The outtin edge and grease cost for this unit and the
7A are identical.

epreoiation.. . * . . . . . . .. . . .129

Interest, taxes, insurance4...... .039

Repairs.. . ... . . . I I . , .065

Total fixed. charges.... .. ...,... 233

Variable Charges

Cuttiri ed4e.. a..a *4.41. *4.1444 0 .15

Grease . ., . . .. . . . . . 0 4 . .002

Total variable charges........... 52

Total cost per hour .385



ttour1y Cost of the terpiiir %. ulldozer
Under vera Lin Conditiona

Cost of 7i bulldozer, .o.h, eora,
rllinoi3. a Øl,570.00 (42)

Freightco3t , , , , , , 68.71(42)
Initi1 irAest:teLt 0 * i,G&.7l
Fixed Charee

Depreoition. , , , , , .164

intorest, taxes, insurioe. 0 .049

.08k

TotaL fixed chrLe3 * 0 * a .29
Va ib1 Ch?res

Cutting.de. 150

0 a a * * * , * 002

Total vrib1e chrge, 152

Totc1 cost per hour. . * I 0 0 * I $ a 447

Th hourly costs of the CatrpiU.ar 7. bulldozer
were coitted in the a those for the 8
a!id &., The initial price wcs 4,570.00 f.o.b. Peo
(42). The freight rate was uoted as 1.31 by the
3outhern c1fio Cozija 'ro Peoric, iliinoi$ to en
leandro, Cliforni0 This unit woigh 5,2.45 pounds

oidy for shipment (4,p.13). The outtin edge of the
7J. coste yproximate1y 4.OQ rnd lst about 300 hours
aocording to the Caterpujar Hand Book's (,p.2c)),



Cuttiri edje h1y coet :. Cost of b1ae ; 48 * .15
OUZ'5 ZI U3e

This blad.e will use appmximately .013 pounds of
grease pea' hour according to the "Caterpillar Hmdbaok"

(5$p. 9). Grease hourly cost (Amount used per hour)

(price p xmun1) ; (.013)(.12) .002.
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Hourly Cost o the Caterpillar 6$ Bulldozer Under
Avere Logging Conditions

Cost of 65 bulldozer, f.o.b. reoria,
Illinois.,.

Fz'ei tit cost... .. * . i...... . . 35 70 (42)

Initial investment.,, ''S...... . .1, 020.70

Fixed. Charges

. 985.O0 (42)
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Th hourly costs of the CaterptUr 65 bulldozer
were oouttd. in the same nnner as those for the 8 and.

8S. The initia]. price xas 985,00 £.o.b. eoria, Illin-
cia (42). The freight rate wao quoted. a :131 per hundred.

pounds hr the southern :caoific Company frwa 2eoriE to San

Leando, This unit weigh$ 2,725 pounds ready for ehip

nent (4,p.l2) The cutting euge of the 6S costs approxi

mately 40.00 arid. laste about 300 hours (42). Cutting

edge hourly cost . Cost of b1at : 4Q: 0.133
ours n use

Depreciation. . . . . . . . . . . . . . . . . .. ... .102

Interest, taos, thsuranee......... .031

Repairs.. .. ,. a .051.

.184

Variable Charges

Cutting ode. . . . . , ., . . . . . ,. .. . .133

rease. 55 5 5 I 0.5 .002

TotaiTCost per hour...... ... .319
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To Determine Hourly Cost ot Caterpillar .2 Motor Grad.er
ad Gaterplllar #212 Motor Grader

2 #212Cost f,o.b. leoria, Ill... 8,100i.00 (4) 5,O00.Q0

Freight charges..0.,..,,.. 281.65 172.00

Initial investmsnt....,... 8,381.65 5,172.00

Fixed Chareu

Depreciation......... .542 .323

Interest, taxes, inaur.
.145

0verhe ad. and ri. ek (20%
o1 the above).. .152 .094

.562

.323

575

140

.014

.078

050

2.180

2.770

The fixed. charges for the Caterpillar motor grader

eze f1gred in the sacie manner. as those for the Cater

pillar 3)8. The initial price delivered in Calitor*ia
was quoted by the Caterpillar Company. Th18 price iø

current as of April, 1947.

Total fixed charges... .912

Variable Charges

Reirs... ,,, ...,,, .., .524

Operator. . . . . . . . . a 1.575

Diesel fliel........... .193

Gasoline.4...1.. .014

Iibricatin oil..,,... .084

Grease .060

Total variable charges 2.450

Total cost per hour 3,362

ance. .236



5, p 29)

22,5

1 04

21 (5, p 29

16

.96
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Diesel fuel per day in
#1

gallons,.......
Gasoline per day in gallons
Lubricating oil pe day in

gallons.
Grease per dy in 1oun&a. 4 3.3

Prices for the above items are the same as those used
for' the CaterpillarD8.

Hourl ost of the Caterpillar 24 Cable Control
Under Average Logging ontU ti one

Cost, f.o.b. Peoria, illtnota...,,.... *470.00 (42)
Preight toat iè 18.21 (42

Initial inveatinent..,....,.,,.,,....... 488.21

Fized. Charges

Depreciation... . ... .. . e 049
Interest, taxes, insurance....... .015

Repairs 024

Total fixed charges..,.....,....... 088

Variable Charges

Cable costs,,....,, .013

Grease .002

Total variable cbargea.., .015

Total coat per hour,. 0.10

The hourly Coet2 of the CaterpillarNo. 24 cable con
trol were computed. as follows: Initial coat of 47000



4tt I
7 $ O.0l3
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was quuted by tbe aterpilisr Corrtry at -an Leandro
(42). ThIs price is f.o.b. Peoria, Illinois. The

freight charge as uuot@d. -y the Southern Paciii,. Cam

pany was 3.31 per hund.re1 pounds. This unit weighs 550

pound.s ready f'or shipment (4,*.l7). Depreciation, itez".

eat, taxes, insurance, and. repairs were computed. in the

same manner as the 8A bulldozer. This uiiit is used. one

of the Clover Valley D7 traetors and, was found. to use .10

pounds of grease per dy on the averageo
Grease hourly cost : (Pound used. per hour)(Cost per pound)

: (.013)(.12)
.002

Cable costs were figured. as follows: The unit holds

75 feet of half Inch cable. It uses tw lines paz' ye
and. half inch cable oosta 0.l7 per foot (59). Cable

hourly costs * (X4ne used in feet PrIce .er foot) :



LOGGING TICTORS 

Internat IOWI1 Taetors 

International tractors cormon1y known as ttrac 

tractors," are manufactured by the International Jjarves- 

ter Company of Chiceo, Illinois. They are powered by 

1nternstionJ. diesel engines and are of the four-cycle 

valve-in-head type. Those units have a distinctive paso 

line conversion systei for starting their engines. This 

system simply converts the diesel into a gasoline engine 

for start sizes TI) 6, TI) 9, z:nd TI) 14 are all crank- 

ed by hand, and the lrgor two sizes TI) 18 and TD 9, em 

ploy electric starting equipment. The engines are fairly 

easy to start, because compression is reduced from a 

ratio of 14 to 1 for diesel operation to 8 to 1 for 

gasoline operation. The unit uses spark plugs and oar- 

buretod gasoline for starting only. The electric start- 

ing equipment is composed of a heavy-duty Butotic type 

unit generator, electric starting motor and t.o heavy- 

duty 6 volt batteries. These units are controlled by the 

conventional type steerin clutches (18,p.9). ben buy- 

1mg this type of tractor, the buyer hs a chQice of six 

different types or track shoes. They are as follows; 

(l8,.4-4). 



1. 'ee type inclined ice rousers.
wide overlapping shoo,

3, i0n-overlapp1n gro user shoes.
4. type ice nrousers.
5, 3treet plates.
6. Jniversal flat shoes.
The TI) :4 j e nev product for the Internctjona1 Har-

vester Cornptny, and little iefinite inforition is acces-
sible. The estimated b1t horse-power is 150 and the price
is undetermined, The general inforction for the Ti) 18,

TD14, TD9, and Ti) 6 is as follows:

Price (delivered
in L1crai.ento,
Californie)(40) 3,20O.00 G,5OO.00 4,400.00

103

400.00

Intern&tional trctora are the power plants for
various types of equipment. Companies working with "Inter-
nEitional" to produce lo;ing equipment units are (19):

TI) 16 Ti) 14 TI) 9, TI) 6

Belt horsoDower

(13, j!) (18, p.?) (18, p.21)(18,p.29),
36.2384.66 64.02 45.91

Drawbar horse-
power 70,5 54.04 38.88 29.49

Number of cylin-
ders 6

shipping weights
in lbs. 22,250

4

15,550

4

9,525

4

7,010



Coyary Name 

Adams 

Bucyrus lVrie 

Hou gh 

Be - Ge 

Carco 

tson 

Total price....,.. 'S.. 

E qul piien t 
Road. Machinery 

Bulldozers and. Serapere 

Loaders and Brooms 

Scrapers and. Levelers 

Winches, Loaders and. 
Arches 

Bulldozers, Rootere and 
WInches 

Scrapers 
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S...... l0,5000O 

One or the roat common "International" combination 

units seen in the California woo is the International 
TB 18 tractor, Carco ode1 Q winoh, and. Carco medium 

yarder. The cost o theabove combination is as toUowa: 
International TB 18 tractor..,.....,, O,200.0O (35) 

Caroo 2,000.00 (31,p.$) 
Carco riedium yarder....,.,,,,,,,,..5, 3,900.00 (3l,p44) 

Total price . . . . . . . . . . .. 14,000.00 

The cost 01' the International TB 18 bulldozer unit 
is as rollows: 

InternatIonal TB 18 tractor...,..,... ,200.00 (35) 

Bucyrus Erie bulldozer..,.,,.5..,.... 2,300.00 (3,p.23) 



Hourly Costs of' International Tractors

InitieL inveatnient (Deliver-p TI) 18
ed., Saor3xuiento, Calif.),., 8,200.Q0 (40) 4b,

Fixed Chai,es

Hourly Costs of' International Tractors
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4c

Depr'eciation.,,...,,,. 820 .650

Interest, taxes, tnaurmoe .246 .195

Ov8rhead. and. risk...,.. .231 .169

Total fixed. cnarges..,. 1.279 1.014

Variable Charges

.820 .650

1.600 1.600

Diesel tue1...,,,,.,,, .221

.019

.193

014

Lubrication oil,.,.,... .089 .084

.076 .060

Total variable coats.,, 2.831 2.601

Total cost per hour..,11,,,0 4.110 3.615

TD9Initial investrent (Deliver..
ad. in Sacramento, Calif.) *4,400.00

Fixed. Charges

Depreoiation..,,....,, .440

Interest, taxes, insurance .132

Overhead and. risk,..... .114

Total fixed charges.... .686

(40)

TD6

*3,300.00 (40)

.330

.099

.086

.515



Variable Charges

1.01 1.03

4 3 3

*

The prices used for the above are the e e as those
used. for the Caterpillar 1)8.
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epaix's.......,.,,..,,,, .440 330

Cpertcr,... ... 1.600 1.600

Diesel fuel...,,, .140 .88

Gasoline.... .014 .012

Lubrication oil0..0..0,. .081 052

Grease.. .. .. . . ..... . .., 045 .045

Total variable costs.... 2,320 2.187

Total cost er hour.,,...,.., 3.006 2.442

The fixed charges for the International tractors
were figured in the same manner as those for the Cater
pillar 1)8.

International Tractors
Size TB 18 TB 14 TB 9

Diesel fuel used.
per day, ingallona 26 22.5 1 10

Gasoline used. per
day in ga11on

Lubricating oil
Used per dy in
gallons 1.1
Grease used. per day in pounds

5



Cletrac Tractors

Cletrac trotora are manufctured. b: the Cleveland.

Toter Company of Cleveland, Ohio. These trcte ire
either gasoline or diesel powered.. "Cumins and Cle

trao made the 116301 en1nes, while 1er3ules nakeo the

gasoline units.
The Cle actors have electrIc starting nd ther&

tore, use no strtin3 engiric, This operates on the same

principle as n autorobi10 und saves oonslder'ible time.
Instead of the oonventional clutch tre steering, these
tractors use a 'eontrol1ed. differential steering". This

method was developed, and patented. by this oonpny. In

this niethod. power is enaed to both tracks at all times.
This eliminated, shook to the power train and. torsional
strain to the frame, ears, and. sh3fts of the tr:.otor.
The operator can vary the speed. of eeh track at will arid.
has .uli control t a].l times (29,7).

Three most ootuon units o± this line round in the
woods tod.j, are the FDL, PD, and DDH.

The PDL IS the large$t of the line developing 136 dr
bar horsepower (29), It oan be powered. either by a ummim

di.esel or Hercules asel1ne enine.
The FD develops 96 d,riwbar horsepower end, can be

powered. either by a CUmins siesel or a Hercules gae

Oline en1ne (29

107
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The FD develops 96.9 d.rawbar horsepower and. can be

powered either by a Cummine diesel or a Hercules gao.
line engine (20.

The smallest aize used. in the woods is the DDE. It
tevelops 61.18 horsepower when using a diesel engine. It
also can be powered. either by a Cletrac diesel or a
Hercules gasoline engine (29).

To Determine Hourly Coat of Cletrac FDL Tractor

Initial invetment ........ 10.080,00
(Delivered. in Calif. Curmina diesel engine
xed. Charges

Depreciation.. ... . ,.. 1 008

Interest, taxes and insurance. .302

Overhead. and. risk (2O of the
above) . . ... .. . ... 62

The fixed. charges for the Cletrac FDL tractor wer

Total fixed. charges

aiab1e Charges

1.512

Repairs.. . . .. . . . . .. I a 1.008

Operator... . .. I.,.,, a 1.600

Diesel fuel..., S.... .298

Lubrication oil.... a..,.. .160

Grease .090

Total variable charges...... . , ,1 3.156

cost jr hour....................... 4 728
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figured. in the same manner as those for the Caterpillar
D8 tractor.

This tr.ctor, when working on dkid.ting opertion,
will use approximately seventeen drums of diesel oil per
month. Coats were figured. fez' the diesel engines only,
beoaune gasoline engines in tractors this size are oon
aidered imtractioable by moat operator's. These units use
no starting engine and, hence use no gasoline. Izbz'icat

ing oil and. greiae costs were figured. in the same manner
a those for the Caterpillar D8.

To Determine Hourly Coat of Cletz'ao FD and. DI Tractors

PD fl

itial investment. 9,090.00 149) $5,470.00 (4
(Delivered. in California
Cletrao diesel engines)

Fixed. charges

Depreciation .09 .537

Interest, taxes, insur'snos .273 .161

Overhead. and. risk (20 of
the above). .236 .140

Total f xed. charges.,,. 1.418 .838

.537

1.600

.175

.034

Varthble Charges

Repairs.. . .. .909

Operator...... . .... ., . 1.600

Diesel fuel.....,.,,.. 62

Lubrioaton oil,.,,,.., .091



e fixed charges for the Cletrac F and DDH trac

tors were figured in the same manner as those fo the

Caterpillar D8 tractor. The initial price delivered in
California was quoted by the Cletrac Company (49). This

price is current as of April 1947.
The Fl) and DDH, when working on skidding operations,

ill use approxinately 13 and 10 drums of diesel oil per
month, respectively, Cèeta were figured for the diesel
ngtnes only, because gasoline engines in tractors of this
ze are considered impracticable by most operators. These

its have no starting engine and hence use no gasoline.
Lubricating oil, and grease coats ware figured in the same
manner as those for the Caterpillar D7 and D6 tractor

Allis Chalmers Tract

Allis-Ohalmers tractors are made by the Allis Chal
Manufaoturtng Company of Milwaukie, Wisconsin.

units are dic3el powered by General Motors Diesel
engines, The,' have the advant e or electric zt;artthg,
therefore, requirir no gasoline starting engine. Their

meth'd o steerin, is the conventional clutch method,
and the unit employees a muffler (50).

10
PD DDH

. , . . S S .076 .060

variable charges. 2.938 2.456

Total coat per hOUX'. . 4.356 3.294



four most common units of the 5AUIs Chalmers"

line, found in the California woods today, are the HD 14,
HD1O, HB 7, and the HD 5. The genera]. specifications
of the four types re as follows:

Did HDIO liDS
Drawbar horsepower 132.14 96.63 57,3 37.4

Belt horsepower 150,48 101.62 68.86 45.1

Shipping weight 29,400 2200 13,600 11,250

Engine make

Cost f.o,b., Mt1'
waukie (50)

Coat, delivered
in California (50) 11,252.00 7,901.00 5,668.00 3,890.00

Hourly Costa of Allis Chalmers Tractors
ED? liDS

1 cost Milt.o,b0

.'Genera3. Motos Diesel

0,65O.0Oij7,450.O0 '5,38000 3,670.00

waukie, Wi800nain.

t charges.
Initial investment
Fixed charges

Depreciation

Interest, taxes,
ance

Overhead and risk.

Total fixed charges.
Variable Charges

Repairs . . . . .

naur

278.00 220.00

. 556

170

147

.883

.5,380.00 (50) 3,670.00 (50)

5,658.00 3,890.00

.389

117

01

.607

,566 .389



Operator

Diesel 1ue1,,,,,.

.......
......,

ounly Costs o Allis Chalmers Tractors

HD14 HD 10

Initial cost t.o,b, Li1
waukie, Wisooneiri....... 1O,650.00 (50) t,450.O0 (50)

Freight charges., 620,00 451.00

Initial investment,,.,1,, 11,252.00 9,901.00
Fixed. Charges

Depreciation.1.15,.,, 1.125 .790

Interest, taxes, in.
euranoe .338 .237

Overhead. and, risk.... .293 .205

Total tixed. charges., 1.756 1.232

Tan able Charges

Repairs..... 1.125 .790

Opezator.. 1.600 1.600

Diesel tuel.. .298 .262

Lubrication oil. 160 .091

Grease. .090 .076

ota]. va'ible cost.. 3,273 2.819

Total cost par hour....... 5,029 4.051

HD7 HD5
1.600 1.600

.193 .140

.084 .081

.060 .045

2.503 2.255

3.386 3.862

Lubrication 01 . I SS I I S

Grease,

Total ariàb]...
Total cost per hour,,..,



Size
liD
14 10

113
The fixed chirges for the i'11isChalzers tractors

were fiurod In the aete zaaxmer as those for the Cater..

pillar :08. ihe InItI1 price delivered in California va
quoted by the 11is-Chalmers Company. This price Is cur-
rent as of ;pril, 1947,

Diesel fuel per
day in gallons 32 .5 16

Lub. oil per day
in gallons 1 96 I 04 03

Grease per dey in
pouxds 6 4

The prices used for the above are the sie s those
d for the caterpiliar" D8,



LOOGING LOOOuTI'fE

(b.ay ngtnes)

These are in use today, a number of loconotivss in
the logging industry in California, I'or the rast ten ys
or o their nurnbers have been on the decline, but the tact
still remains that a large percentage of the logs hauled
in this repion are still hauled by rcilrod, This de-
crease was espec5..elly true during: the war hen locomo-
tives were impossible to acquire, This paper will not
attempt to present tiny a.dvantcges or disadvntuges of
railraa4 transportation, but simply to 1ve sane initial
and ziaintenanoe costs on logging locomotives and care.
The Lima Looiotjye 'works Inc., is the largest manufactur-
ers of 1 g locomotives, Their plant Ia loceted at
Lime, Ohio, where all of their euipnent is nutaotured.
Then purchasing a locomotive, the freight charge is added
to the initial cost and in this case amounts to 750 per
hundred, All locomotives up to certain size, Class
36-2, ere shipped on flat oars, Locomotives larger than
the 36-2 are shipped on their oiai wheels, providing they
are built for a standard track. It the locomotive
is larger than the 362, but has narrow or unusual gouge,
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it is shipped with ste.nd&rd çaue trucks, nd the enirie
trucks are loaaod on a flat oar aceor:ponyjn the loco-
inotive All ii8l1 parts are reiovod and placed iside the
cab which is carefully enclosed or In a separate box on
the car (22 25),

The Lina Locomotive Works Inc C service depart-
2Ieflt located In un rancisco, California. This service
is in existence to assist the customers in obtaining the
utmost efficiency rem their product, hen the 1oomo-
tive is delivered. a represontajye from this service des.
partnont will be on hand to enGIneer the installation of
the new unit and to instruct the crev. They also make
cal1 on the operator o nE!ce izuipetiona c.d offer any
assistance noceasry.

The lo'p industry is too diversified in its re-
quiremonts uve cny one 1o3o!otjye to atify i1 con
ditions, ;,s z robult there are nuzorous ypes nd nodols.
Even thoucth the different co1pan1es have established de-
finite models, it is hard to find two locomotives alike
in this ro.Ion. This is easily understood when we realize
that every operator has different requirements for his
eqUpmont. is a rule the operator plans his operatIon down
to the last detail and then sends in a list at require-
ments that hia locomotive must have to operate on his show.
! typical list, known as LTemorcndurn Conditions is
put out by the Liina Locomotive v.orks for the convenience



of the buyer. It they do not have a model
116

fit these
Conditions, they call on their en ineerin department to
desin a locomotive tz do the job.

Of all the difi'ererit type locomotives found in the
California woods, the majority of them fall into one
eral classification. The majorit are of the "Sh
geared type, Th have three cylinders to give an oven
torque and uniform exhaust, The frames are either made
of standard I beam sections or of the trder type. One

of the :reateet advant-ae of the seared 1ocomotie Is
the &sence of "harer1ow" on the rail, This is caused
by the counterbalance In the driving wheels of direct
drive locomotives. Due to this tact the geared locoo
tive is easier on the rails and as a result can operate
on much li ter rails. "Shay" is driven by dears
mounted on the drtvinp. shaft. aese driving shafts are
provided with universal couplings and slip joints which
enables the engine to run on sharp curvoa and uneven
track. Another desirable feature of the ;eared locomo
tive Is the ease in which It can be replaced on the
rails. It is seldom necessary for another locorntive
haip a geared locomotive on to the track. This locomo
tive uses all of its wheels as drivtng wheels and is
oapa3lk of produc rig a greater drawbar pull tha' the
neared type of the same treotive power.



To determine the size

a number of factors must first be considered. Some of

these are length of road, auge, fuel used, weight of
rail, steepest grade in pet' cent, radius of sharpest
curve, kind of cars used, weigh of cars empty and 1

ed, number of oars empty and loaded number of oars t.

be handled per trip, whether loaded or empty cars are
handled per trip, whether loaded or epty oars are to
be handled over grade, and whether curve occurs on grade.

A typical example of determining the size locomotive to
buy is as follows*

The Clover Valley Lumber Coipariy of Loyalton,

California, wishes to purchase a locomotive for their
operation. After making a survey of the proposed loca-
tion, they come to the conclusion that the following
conditions prevail: The maximum curve to be encountered

will be 18 degrees and the maximum grade 3 per cent,
The company expects to haul 14 oars at a time, and the

age load per car is 5,000 board est., C oars are
of the 8wheel logging type wei.ing approximately

10,000 pounds (221p.T'2). The type of timber o be hauled

be Yellow Piriu, and its weight is approximately
4,000 pounds per 1,000 feet.

t will be necessary to compute the total train i's
siutance exclusive of the locomotive first. Next, it I
necessary to compute the locomotive resistance in order

the locomotive required

adu'
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to obtain the total resistance. Train resistcnoe La eom-

posed iainly of three individual factors. First, is
grads resistance, This is taken as 20 pounds per ton
for each .per cent of grade, using the steepest gde
(22,p.7). Nozt, is carve resiatnoe. This is t.ken *8
0.8 pound per ton for eaCh decree of curvature using the
sharpest curve (22,p.7). Third.1 is z'olling friction.
This d.epend.s on the weight per axle, speed, niethod. of

lubrication, condition of the track, etc. The figure

generally ksed. for this 1810 pouna per ton (22,p.?).

Fourteen care weighing
10,000 pounds apiece...... a 140,000 pounds (22,p.22

5,999 board feet per oar weighing 8,000
pounds rer 1,000 feet 40,000 pounds

Fourteen oars with a. load. of 40,000
nts each: 560,000 pounds

18 x 0.8 x 35O......,,,,.
Rolling friction

LU x 3*0.....

Total load in poundS 700,000

Total load in tons
Grade realetence

1 3.5 x 350....
resistance

350

24,500

5, 0

3.00



trci. robistuace iii pounds Q40
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Jy, ne

5.).0 5I
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ounIs
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,ó a a a. a a a a a a. a a 1, 30,350 lbs.

4' ,
.s..,......., iO 5
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Class 70 - 3 Speciftoatione (22,p.9)

eight.. . .. . , . ,,. * . . . . .. .. . * . . a a. a a es

Cr1ind.er: nurnber.....,,a,,.a.,..a,.,.,.,.,,.
ãi arnetex , a a s s a s a a a

a

Wheel base: total,,.,,.
Drivers: flUmber...,.,.....,..,,.,..,,..,...

dIameter.. ..

15 200 lbs.

3

15"

40' 2"

12

36

Tractive power

3xtreme height of locomotive.

xtreie width of locomotive..
Minimum gs&e practicable 36"

8hapest curve advised. 100' radius

Lightest rail alvieed..a.. 45 lbs.
The approximate price of the Shar 70 - 3 is

$50,000 f.Ob, Lima, Ohio. raigbt charges froii this
point to the West Coast will be 0.75 per huhdred.
(1,582.O0)(.75 $1,176.50. Total price of the 70
'ii]. be approximately p1,176,50 (4Z).

lass 90 - 3 Specifications (22,p.9
eight., a a a a a I a a a . * a a a a a a s a . a a a S a,. 191600 lbs.
1inttere: number

dIater *
stroke.. . a a a a a sa ó a a * a, , a a * a a a

Whee base: total...... a a aaa a a a a a a a ö. a a ae

15"

3 3*"



poiiit to he :eSt oct Will be 0.
(1,c316.00) (.?)

wil]. b C roxi':; 1;c

CifIc eclfictio.ns ('1,pJ)

Treot1vc po::er

ie a;proirct
i 53,00O f

7.00, 3tTl J.Z1Cr 01. th
A7Q (41)8

a 0 8 8 8

CylinUer: nunthor
v-,.,4 .ez . * a a

a a p a a a a a a

;eter,

a a a a a a

per hundred8

CO of the iciric Co&t

,OCX) lb

, Cub. Frei-ht chcre8
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roce, a a p a a * -a a

m1 bo: totu).. . a a

ivCr&: L±e, , , a a * a

12

a a a 36
rrejve

a a .40,400 lbs.
trei_e hoiih- oi iOCoiojve 0

xtre O 1ot:OuOtiye. a a a a a 10' 10"
:..iniau au; prctjcabie. a a a 4'
iiarpet cirve &(tvised a a 100'

i4)ibest til avjsed. a a a 60 Iba,
ne roxite price or c .-ur 'dO -

.60,O0Q 4:.O. utilo. Freiht c:!.:res £ro tbjs



rn thia point to the Weet Coast will be -O.75 pez'
hundred. (18l,000)(.75) : 1,357.50. Total price of
the "Pacifto Coast" type i appi'oximately 56,357.50

(41).

123



G

(if tiere
Indior. t

I 1 I I a a a * a a I I a

Caue of trr. 0:
Je$crpt.ton of ucleIht of i1 or jt
Len(th of haul.......tooet rde for
tecpeat; uprde foriut t.rjz be trt:5Jjus of harpet

curve oour on
Grectejt

ight ) c.r
rlO of coo.1er

of tr'.ff IC.

a

Li::;.,

of Conditlo

::d.jc scci; to
a a . . . a .axiinuz SpOed. . a

ty Of $c.Ca,,01,
loaded c$...Lengtb Of XO,.1,

O .rtth a a a a.
VO

CUIVO
iLU1Cictr to

OUO xLpty, . a a * a . a a a a a aJ12t of c.r lohc.e.
f oc p.ier L.20r,.

a I a,. a

send 8kotoh rofi1 of roid If posibie,tion of de id crve, (;ivL: IC

:de, * ,
LP

t or width'...
de of this shoCt,)

a I a a a
shovitn' loca.
etc.



HY'

Hyster equipment is widely used. in the logging in-

dustry, and. the Calitonia region is no exception. They

are a pioneer nanufoturer of tractor mounted equipment,
having made the Hyster arches used with the first tCat_
orpillar' track type tractors. This Oompany works in

conjunction with the Caterpillar Company in building dif-

ferent types of tractor mounted equipment. Hyster pro-

ducts used. in the woods today are namely, towing winches,

loggir arches, tractor yardere and donkeys, and. hyst..
aways.

The towing winch is made especially for use on the

Caterpillar D8, D7, D6, D4, and D2 tractors. ach winch

is designed, especially for the horsepower available and.

the ob it hs to do. The largest winch, known as the

DIN is the most common in the woods today. it is used.
both for ground. skidding and with the logging arch. £

though the D8N winch can be used. with different type

arches, the D8 tractor, B8N winch and. Hyster arches work

in perfe.ct oobination. This combination is the most

common in the CalifornIa woods.

It is exceptionally rugged, weighing 3,675 pounds
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without cable, is direct geared. and. reversible. oon-

trole are located near the driver's seat usually on his
left side (16,p.l2-.12

Optional equipment for the D8N winch includes the
automatic brake. The nature of logging operations today
almost make this brJe a necessity. This is a patented
design and is rather simple in opertion. t simplifies
the "hauling in" operation or the driver to a great cx-
tent. If a constant pull is stopped suddenly for any
reason by tthe driver, the brake automatically takes hold.,
thus eliminating the neces.ity of setting the brake by
hand and releasing the clutch. This in turn keeps the
line taught, thus reducing excessive shook on the main
line and. chokers, and thus inoreasin cable life.



Line speeis;

Lowear, bare
Lull dxtin...........,0....

igh gear, bu'eth'tim...,........,...
Lull drum.....

size:
Btrre1 iiaeter........,41.,,,...4.

Cable capacity:
razjmu line ,.. .. .. .. .

approximate weights (without oaUe

Standard winch, with l5' drum,
net weight with lubricant.,.,...

D8N Speoifioattona (16,

ith standard.
vailable line puUa:

Lowge, baxe&run.................... 53,000lbe.
Lull drum..... 34,000 lbs.

r, bare 35,000 lbs.

Lullrum ,.,,...,,..., 25,000 lbs.

82 L.p.m.

126 L.p.m.

).24 L.p.m.

175 f.p.m.

n

260

6Th lbs.

127



Cost ot (nin' and. 0erating
Hyster D8N Tow.Ln Yinobee per Liour

cia.ton.... I,.
InteLest, taes, insuranoe

Variable C1ire
:9tj (ino1ud.±nç iabor).......,... 0.135

0.j23
L.aLJ.e n(1 C.4a81

Total 0.83
In coputin he 1ouriy eo.t of the yster )8N winch,

the foilowjni procecitzre was fo11owed. It has been found.
th tne avege lize of a inon of tis type i ive
years or 0,ci00 hours (2,p.bO). U3 has been proven
tiru tud.ie cond.ucted. by the Hyater Company (33

Therefore, Lepreciatlon 0 Delivered. price a 2C89.88
o it our's Io,O(O

$O,269

Interest, taxes, and. inaurnee has been taken to
ecjtaal 10 of the average investment per' year. The flg

tire l0' was taken for two reasons. First, this is the
figure used. by the Hyster Company (33) and. second., this

0.269

0.081

]e1ivered. ..xioe

aroh 1947 ,.. ,

Fixet ites
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is the averae figure by th io:,1ty o logging eom

panies in California. Thererox'e, 1nnual depreciation :
Initial. invctent * 2689.80 : 4b37.98

in z1s

Average annual investment nitia investment annual

citLon 113.93, Therefore, average annul. invest-
ment

Inteet, iurioe
0

.L en
O.O8l.

Ihe ou;t of e:irs ?ni. l)ibor wa taken 3O 0f

te oi'inal invetnent tityided. by the total nunber oZ
: 4O.l3Z

iubr1cation costs were computed as foUowe A D8N winch

uses on the average o .O6 gallons of oil per hour.
CU was figured at 4O.65 per gallon. (.036)(.65) :.023.

Cable and. rigging costs were computed. from

Rolser's Logging and Equipraent upplias, Corvallis,
Cz'egon (39), and. Hyst&r 'Cost ables. One inch cable

is the recoaiended. sizC for the DON winch. The rec-

onnended type is 6 x l Seals 1 ..C. Im,rovad. Plow

tel reforrae. ioe (33),

(10 0



D?N Powin1 Wnch

The D7N towin wInch is a very popular winch in
the .aliiozriia region. It is second. only to the D8N in
50 far as the number in actual operation are coneerned..

It is built on exactly the se lines as the D8N only on

a slightly smaller scale. It also has the advantage o
the optional automatic brake. It is used, on D7 tractors
hauling Hyster arches and. to a larger extent on oon

struotion jobs, The size of the D? tractor makes it
idea]. for most bulld.oing obs, ana the D7N winch fits
in perfectly. It is used. with a single speed. prod.ucing
60 more than the traotora maximum drawbar pull (16,p.
16.17).

i1l three winches, DBN, D7N, and. D6N, have a speo

tel drawbar or coupler. It is built extremely strong in
order to withstand. the vertical stress prod.uced. by the
arch in heavy logging. It is located. 3fr" higher than the
regular d.rawbar, thus provi&ing more clearance as well as
more strength. The yoke :ay be locked. in a fixed. poe
ition or be allowed. to Bwivel (16,p.l7).
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Cost of Owning arid Operating
D7N Hyster Towing Vinohes per flour

Average Logging Conditions

Those cot are est Coast prices and. are current
as of areb, 1947. They have been computed in the sane

manner as those for the D8N .nch.

Hyater D6N Towing Winch

The D6N winch is used. to a limited. extent in the

California region. t is used. with a Caterpillar D6
tractar,but the combination is too sia11 for use with
arches in riot opations. There are, however, a
number in use as bulldozers. The flexibility and.

132

Delivered, price. .. . . . . a... a a a , e.
Fixed Charges

942.00 (34

0.194

Interest, taxes, insurance...,....,.. 0.058

Total fixed. charge3..... ............. 0.252

Variable Charges

epair8, including labor.........,... 0.09

Lubrication ....,....,... 0.013

Cable and. rigging 0 218

Total v.r1ab1e charges...... ...... 0.328

Total cast per hour ,.....,.,,..,,..,, O.68



Full dium. . . . . . . . . * . * , . . . . . . . . . . . . . . 161 f .p.M.

Drum size:

Barrel diameter. . . . .. ... ........ . . ,. 1

Cable capacity;

aximum ltne......... 400'" or
300' 7/8"

Net weigh without cable)..... II,..... ,62 lbs.

133

price of the D6 tractor .akes it ideal for light work.
The D6N rinds a place in the sa1ler operations where in
itial expense is a limitin. factor ant large trees aeldo
encountered. The D6 tractor, snd. D6! winch can handle

moat an ob the aaller operator has to do, and as a
rtLle, do it 1th lose expense. another field where this
cotbination i ideal is in pole and post logging. The

D6N winch is direct gered, single speed, and reversible.
It can develop a pull greater than the d.z'a*bar pull
of the D6 tractor (16,.21).

:6N $peoifioationa (16,p.2].

Available line puU:
Bare ... 25,000 lbs.
Full drum 14,000 lbs.
speeds:

Bare 92 f.p.m.



Cost of Owning and. Operating
D6N IJytsi' Towing inCbe per Rour

Deliyered. price... * *..., 41,261.07 (33)

0.12

0.038

0.165

0,064

o

0.119

0.252

a

These costs are 13r the est Coast and. are current
as of March, 194?. They have been computed. in the same

Manner as those for the D8N winch.

Hyster D4N and. D2N Towing Winch

These two winohea along with their respectIve power

nts are not used. in the California woods fez' hauling
loge with sulkies. The combination is too small for the
type of timber they have to hand.le and. so far have

failed. to rake their appearance in that capacity. The

D4N winch is used., however, when logging poles and. post

materials. In this region it Is used. mainly in ground.
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Fixed. Charges

Depreciation. . ... , . * . . ..

Interest, taxes, insua'ee.,,.,,.,.
Total fixed. charges......,...,.....

Variable Charges

Repairs, including labor....
Lubrjøatjon, a ,..... ..
Cable and. rigging..... .....e.. esu
Total v2riabie charges..........,..

Total cost per. hour.... . a . a . a .. a
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ktthing. The D2 Ic very areiy ceen in the aotual ktd

ding or 1os. They t.re both LUretgee one BpeeO.,

reve'ei1e inoheo. The Di ee1oDe a pull 96 reter
than the dwbar pull while the D2N 1evelopa lO3 (11,9.

D4N Specifications (l?,p.14

Available line pulla;
Bare Lrurn.......,......... ...... 15,400 lbs.
Fulicirun. 8,580 lbs.

Line apeeth3:

Bare drum 91t.p.m.
Full l64.9.m.

I)z'um size 2

Barrel iete. . ,,. . . . . . .

Cable caaoity:

33

Iet weight (without oab1e)...,....,.,..... 13,000 lb



vailable lthe pull
Bcre d.ruirt...,,.
Full drum.

e speeds:

Bare drum...

null dz'um.,,..,.,,.
Drum size:

Barrel diarietr,.....,.,,,
Cable capacity:

Maximum line....

DEfl pecitioations (l7,p.].8)

12,000 lbs.
5,500 lbs.

*:*S 92 f.p.i.
200 t.p.m.

.... 400's
277

136

Net weight (without oable). 850 ibe.
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: .1276

or 4O.128

Repairs, includ.ing labor wa coaputed. the aate as

depreciation plus the oost of one eet of track rep1aoe
sent assembly, less p1ate over the depreciation perIod..

£tzbrloation ;vas computed as follows: The price of
oil at .65 a gallon, and. grease at .12 per pound. The

)8N used. .003 ga11on of eli per hour and. .052 pounds of

Variable Chtgs ont.,
(ab1e, ook., na 0.456

r 1.001

r hour .*, .* -*-** $* * 55

The teti',od et ecriputin, the above oot are

o11ow8: The vere l±e of ti2 tye of arch
ureci. by r.iot of the logging cortpanies in Cali1ornis, ae

well ;be yt r Coiciny, ±8 Live years or 10, 000
hours (23,p.eO). Therefore, epreoiat1on Initial cost.

I.. e n ours

4253.75 0,425
Q,o0-

I tt E. r in rano are tken 10 o

vae Lnnur.l irvtnpnt : lrtitial Coet 426!The [n yee
85O.75. vcrse annual lnvetiient initial cost +

invezthent 4253.75 * 2552.25



the Iyster Comoany. 003)(,65) .00195
(.052)(.12) N .00624

0.00$

rer hour.

Chokers

1nce the rinline is eh'r'ged off on the wiioh, oni
the chcker renmin to ohared, oil' to the arch. The

figure .456 s taken from dta put out by the 1-Tyater
Company (

The second most popular arch in this region in the
Hyster line is the rster D7 erch, This is nade on the
se r.rtter t}e D8N excert on a slightly ller aoa1
It is iwe especially or use ruth the Caterpillar D7
trootor anti the Lyster D7N rthch. It c.n be ope::.ted.
with aluost any type trctor or winch, but for its peak
perl'ormnce the above nentioned. cor.bintion must be used.
On most shows the DIN arch is large enough. It is cer
tainly large enough when used. on reitive1y fiat country
ar. hauling neium sized. logs. When there is a chance of
steep country lr logs, most operators prefer the
1)8 arch. Thiring the war &nd the period. since, the supply
of 1)8 arches nd atezpi1lar tractors have not been
large enough to meet the demand, ks a result rany oper
ators have ha to purchase the DI combination, and. there

40

grease. These figures are suits of tests carried, on by



u' 1nor

DepeotFt,en. 44 - 4,44 04* * 4448 *

Intret, irstwanoe...........

Total i'i:ed. obares.....,,,,.,.,,,,..

.aepais, ino1idin labor.....,....,..

Lubrication.. . . . . . . . . . , . . . . . . . .

Cable hooks and. £errules.......,....,

Total iable ohargea..,..,....,.,,.

al1

th

0.107

0.464

o 446

0.007

o 303

0.786

i&..l oot, rc; only oj: ft e trctor but Of t v.inc: ni

4

D7N SpcoIioationa (16,p.l$)

CVe.: .11 i:idth, . * . 4. * . . . . ft

lxeeli.?e, ur L.:Le to .wbar rim,
ad.justablefroin..,.....,.,.,...,9'2't09'll"

Roll height, to top of roll,
djutble f'cri..,..44...,,... 9ull to iOP'

Wheelo,,.....,,,.,......,,,,...,,,....,..., Etbey Model

Net weight, not includizg wheels,approx.... 4.640 lbs.

Cost of Owning rind. Operating A
Hyater D7N Logging Arob

:)eiive2ei. e. , * * 4 8 4 4 4 * 4 4 *4 * * 4 4 * * 4 3,56.b0 ( 3)

Fixed. Ch*zeii

1ra , S

11b:3 e :ielci1 tocliRy.

the D? oribtriatior, Lecaue



where

rater D6N Loirig Ax'oh

fir! ] rt1tE th orLa
too na1l :n
onten. tth

(n ltvc
c rerPt1cr!r hatue tf tiei 1CICY

ne :nr

D6N ec1fIctjon

Ovll idth4 . . . , . a , * , 9' 2"

hee1brie, fror axle to ôrawba pin,

Roll height, to top ot roll,
jut 917

heelc. . . 1 * * *. , , . 1 Ltoel 7D6 Athey
Theels

Net weight, without wheels, ajprox......... 3.180 lbs.

woo * I

toe t

sia1lc'' tjs:

f)un. wl h

8 ios 'h aae
. built to operate

at rounL. fe' ere

irit!l cort, they ilnd a pl.ce in an atlon

ue(1 1r a duel :ce nal].
'6 ftr i bLt1ldoze te build.

plri; Co the D6N arch, 9he

arch ic built re liner ri the 8N and th DIN

ller ae

i. .22S 4*0



o Owning ;?iId Operating
the ycter D6N Lo-4n .rch

Delivered. price, . a. a. a a .. s.a a a.,. a a ,

Fixed. Chargc3e

DeLOitiOn, a a S * a a a a a *. a

Interest, txe, thranoe..........
Lota1 11.Xed. Ohi 88.... sass.. a

Variable Charges

Repairs, including labor.........,.
Lubrioition, a a a a a a a a a a, a a a a * a a..

Cable, hooks, arid. ltl51 a a a a.

Total vcrile charges.... .s..s
Total COE t 'er hour.

The above out were figtued.

those for the D8 arch.

artd. D2 Lo:in Sulkies

Unlike the larger arches which operate en tracks,
the snailer arches, known a eulkies, operate on pneumatic

tires, They or uoe rith Catsrpillr .b4 and.
D2 tr torsa :tcpeotivelr. The pneutiatic t&zs have the

aant3ge o keefling the logging road.s in i1Y good. con.

d.ition. I the operator is a ured. o dx irr ground. tor

his reading eur.ce, he tay order steel wheels optional

003,50 (33)

o 300

0,090

0.390

0.371

0,007

0,222

0 600

4C

ho oae :nrier as

143



eaiott, or ijcrlty o:f ote:titn3
t1 uttjc tie2ie £:ie

t3e i:i
are boii
t!ir r r

mt foi kid.1 )O.1S

14
icn

i4i

now very L'ew lmve aad an ertrane iu i re)zl, bt aa
poie b33ri mo 6 aeut tieir ru1ber8

Uti t1E3fl vL1 xitiix
1 oator, rri. for the ]er wio
Ia il1 io: or thej e

D4 lky $peirtct1one (l7,p.13)

Wheelbs 9' O'

Ove . . * * 4 * 4 * 4 4 4 4 4 p * *
3*9*?

Roll beiLilt, to toj f $U4***l*444*,*44.p*.$ 7'0"
-. 4 04 . . . . . ... . ...,. . . . . .

i :'n.uio zizz 13.00zZ4 16

Net weiit tOXiittOly,a , ss.. .a***** 2,600
lb a.

i1th Steel (tlz'e width i2', ttueter 4'4 )

tet weight, prox1tely... 2,675
lb a.



Wheelbase, drawbartoaxle.,..,...,,.,.,

Overall width a * a a S S 5 I I * 0 * I SI

Height to top of rear

Wheel..bearirigs, ... .. a . * a * a as a *

With Pneumatic Tires (size 11x24 14 )

Net weight, approximately 1,700 lbs.

Steel Wheels (tire width 10", diameter 4'4")

Net weight, approximately. S 1,800 lbs,

Cost of Owning and. 0perting
Hyster 1)4, and. DE Sulkies

9I01

'7' 8"

6' 0"

Timken

a.. I.
Delivered. price.

Fixed. Charges

Depreciation...,.,

Interest, taxes,
insurance,. .. . a .

Total fixed charges..,,

Variable Charges

Repairs, including
labor

LubricaIjon.,....

Cable, hooks, an
ferrules

Total va'1able charges,

total cost er hour,..

D4

1,264.00

0.126

0.038

0.164

0.152

0.003

0.149

0.304

47

(33)

D2

975.50

0.09$

0.029

0.12?

0.116

0.003

0.124

0 243

$0.37

(33)

145
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The above costs were figured in the same manner

those toi the PB arch.

Hyster Tz'aetor Yard.ors
and Donkeys

in thIs region, in not, old tractors unsuited.
for hauling arches or bulldozing are put to use as the
power plant for a yarder or donkey, Many of the old gas..
ohms tractors, the '1CaterpiUar 75' for example, are
found in this capacity. The Hyster Company builds mul-

tiple drui winches for this use, az they are found work-

ing in connection with cold decking, loading, high lead
logging, nd many other uses. They are made in five

sizes and are known as P8 Tractor Yarder, P7 Tractor Don'

key, P6 Tractor Donkey, P4 Tractor Donkey, and. P2 Tractor
Donkey.

Hyatez' D8 Tractor Yarder

This yarder t a three diwa unit hioh can be used

on the Caterpillar PS, RD8, or 75 tractors. It is
nounted. on the rear of the tractor, and the operator site
facing the drums and hia work. itii1e most of the logg-
ing in the 'ast 5iope is a000mphiBhed. by the use of arch-

es 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 )8 Tractor Yarder of this type is

146



Coat of Owning and. Operating
the Hyster 1)8 Tractor Yarder

Total cost per hour

147

often found.. It can develop a mainline pull up to 56,000
pounds and. has four speeds on all three drums (16,p.lS).

1)8 Specifications (1G,p.15)

Drum sizes: 1!ain Haulbaok Strawd.rum

Barrel diameter,. 12" 12"

Barrel length.... 36" 36" ion

Cable capacity...,.... 1000'l l/8 2600'5/8" Z000'3/8"
1" 3200'j16" 4400'5/l

Delivered price..... $6,576.00 (34)
Fixcd Charge a

0.658

Interest, tazes, insuranoe..,........ 0.199

Total fixed ohargea.....,,4.,.,..,,.. 0.05.5

Variable Charges

Repairs, including labor.........,.. 0.329

0.023

Cable

tain drum.... 0 540

Hau].back dXUfl1...............,.... 0.546

Straw dum.u.,.4......,..,....,,., 0.264

Total variable charges.... 1.702
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The rasthod. used. to d.etermjne the hourly cost Of the 
D5 tractor yard.er is as o1lows:. The de1iverei price is 

6,57G.00 and. is current as o March, 1947 on the est 
Coast (3). Depreciation is based. on five years or an av 

erege of 10,000 hours. These figures were obtained. from 
the Ityster "Cost Sheet" (33). Therefore, 

Initial cost : 6 76 : .6576 or .658 'ife in houj 
Interest, taxes, and. insurance were taken as 10 of 

the average annual investrient. Ten per cent is the aver 
age per cent figure used. by the larger operators in Ca1 

ifornia, it is also used. by the Hyster Company in 
their 'Cost Sheets (33). 

3,945.60. 

Averae a nveetrnent)(I 
U 

S U years 

Average annual investment 

annual d.ereciation 

3945.6 ioj : .19728 

or 0.l97 

Fepairs, includ.ing labor charges was computed. as 50 

of the d.e?reoiation charge. (Depreciation)(50) 
(.658)(.00) 0.329 

Lubric.tion v&s computed. on the following baste: oil 
65 per 11on end. grease at .12 per pound.. The D8 
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yarder according to the Hyster Company uses .034 gallons

of oil and .013 pounds of grease per hour. Therefore

(iO34)(.65) * .0221
(.0].3)(.12) : .0OJ6

Lubrication cost per hr.
Cable costs were computed. from fttreo obtainable

from the Hyster "Cost Tables? ($3) and Rolser's Log4ng

and Equipment Supplies, Corvallis, Oregon (39). The main

drum holds 1,000 feet of 1 1.8" line, and the price was
quoted as Q.54 per Loot. The yard.er will use aproXi

mately two main lines per year. 2000'

The haulback d.rum holds 2,600 feet of 5/8" line, and.
the price wa quoted. as 0.21 per foot. The yard.er will

use approxitely two haulback lines per tear.
*0i 46

The ctrwlina drum holds 4,400 feet of 5/16' line,
and. the price was quoted as 0.12 per Loot. The yarder

will use approximately one strawline per year.
(880Q)(0.12): 0.263

2000 hours

Hyster D?L Tractor Donke

This type donkey is used to a certain extent on the
West iope in high lead. logging and. loading. It is sin.
iliar to the D8 yard.er, but it is built on a sxnaller scale,

0 540
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It has two speed.s on all drums, and. the unit comes in

either two or three d.rume. The thtrd. drum is optional,

and. iay either be a straw line diim o a gypsy spool. A

line pufl of 29,068 pound. on the bare rain drum en be

d.eveloped. with this donkey (16,p.28),

DYL Specifications (lG,p.20)

Double T!u'ee
Drum

Net weight including tran
miusio and controls,
but without cabls.,,.,,...,..,.. 4,300 lbs. 4,0C l

Cost of Owning and. 0pez'atiig
the Hyster D7L raotor Donkey

for' One Bour

Druzm size; Ltajn Haulbaok $ti'awdrum

Barrel diaieter.... 10" 8"

Barrel lengtb.., 24 7/8" 24 7/8" 10"

Cable capacity .......,. 90 ft 1" 2360' 7/16" 2940'7/16"

Delivered price.....,

Fixed. Charges

Depreciation.,, a,,.
Interest, taxes, insuranoe,,,..,,,,,,,

Total fixed. charges...,.,,,,,.,,,.,,.

Variable Charges

Repairs, inolud.ing labor..,...,

I.ubrioatiou..,,. ..,.

4,075.00

0.408

0.102

0.510

0.204

0.007

(34)
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0.413
(' r1tp
V S JO

0.176

I 131
Total cost per hour...,...,,.,,1. ..., l.64

The cost per hour coiaputationa iror the D?L were fig

ured. in the saris manner as the 1)6 yarder except for 1ub
rication and. cable costs, The hourly lubrication Costa
are as follows: the D'7L donkey uses .009 gallons of oil
arid. .013 pounds of crease per hour, The price of oil was
taken as ;0.65 per lion while grease was p0.12 per pound.

The amounts used. psi' hour were taken from the Hyster "Cost

Sheet", 33) while the prices of grease and oil are aver
ago for the west Coast. (.009 allons)(.65) :(.013 pounds )(.121 : .00156

Lubrication cost per hour.

Cable costs pe hour are us follows: the r:iain drum

holds 960 feet o1 jct line; the haulback holds 2,360 feet
of 7/16" line; and, the atrawdrum holds 1,470 feet of 5/16"
line. The same West Coast cable prices were used,

Hyster D6N Tractor Donkey

This type donkey is used. to a united, extent in this
region, In rAost operations where it is used, it is in the
capacity of a loader, It has two chims th the gypsy

Cab1e in thura. . . $ .*g *.. .4i$*S$Ie*
Hau1bok drum . *1 i* 0 S* *

straw urum.........,..,..,...,....,,.
Total ariab1e charges....



D6N Specifications

spool option1, It is built to operate with a Oater

pillar D6 tractor, ad like the larger £1odel, the oper

ator site £cin the donkey nd the work.

urn size: Liaiu Drun Upper Drum

10" 10"

Barrellength........,,, 18" 18"

Gable capacity:

Maximum line, eveni
spooled. or......... 700'7/8" or 1240'

860' " l600'/16"

Netweight, approximate1y.......,,,,,,,,.,., 3,365lbs.

Cost of Gwnin and. OperatXng
the Hyster D6N Traotox Donkey

Deliveret price. ,. . . S S S I S *5 5 0 5 4 I . S 5*

Fixed Charges

Depxeciation...,,.........1,

Interest, taxes, insurance...,,.,...

Total iixed. ohargee...,....14
Variable Charges

Repairs, inolud.in& iabor...,..,....,

Lubrication,..,..5 . . ., . . . . . .. . . . ..

Cable

Main drum. . . ... * s. ,. . a a . . .., ,, .

152

442.58 (34)

o 244

0.013

0.311

0.122

0.0Q6

0.241



Cable oout.,

d.,rux. . si e . . o , 0.224

Total vriable eharges......,,., 0.593

0.91

The cost per hour ooni,utations for the DGN were fig

Ured. in the sare tanner as the D8 yLer, except for the
lubrication an.3. eble oosia..

The hourly lubrication oots are as followe the

D6N donkey uoe .007 g11ons of oil nd .013 pOUnds Of
grease per hour, The price of oil, was taken as 0.65 per
aUon, while grease wa 0.12 par pound.

(.007 gaUons)(.65 : 0.00485
(.013 poune )(.1j

:006U. : brioatton
cost per hour.

Cable costs per hour are as follows: the mai$ dr

bold.s 860 feet of line, awl the haulback 1,600 feet
f 7/l6? lina, The ue West Coast cable !riees were

U Sod.,

Ryater I) an& 1)2 Trtotor Donkey

These two donkies are use& to a very limited, extent
in this region. They are too small for the average op.
erator and. are seen oflly in the ealler shows where the
initial investment s the controlling factor. They are

both of the d.ouble d,rurn type and. weigh 1,730 arid. 1,150

153



nei pounds, reapootively (17,p.16)(17,p.19). The cost

on the Weat Coast o the D4 is l7O2.4 while the 32 is
868.00 (4



TIRE$ 

iz'es and. their repair' are a aajor item in any log. 

ging region. This region i espeoial].y hard. on tires, 
beoaue of the low oallbei logging roads the tires must 

operate on. Very few of the roads are ballasted. due to 

the large amount of road. to be maintained.. The Clover 

Valley Company uses U.00x20 0 12 ply tires on their 
fleet of twelve ItRll International truoks. aoh tire 
costs approximately 429.47 and. tube 13.89. This repr'e 

sents an initial outlay of' a43.36 per wheel or 200?.04 

per truck. (11,p.92). Theoretically, a tire of this size 

has a life span of approximately 50,000 miles on paved. 

highway or from 10,000 to 20,000 on the avera:e logging 

road., On the Clover Valley operation, however, the aver 

age span is near 15,000 miles. This company, as do all 
large companies, operates a tire repair' shop. One man 

on duty the entire workin< day either changing or repaiz' 

ing truck or trailer tires. This shop i8 located as a 

rule midway between the truck loader and. the landing. 

oh truck is required. to stop at the least once a day for 
tire pressure testing. Keeping the same pressure in both 

tires of a dual is of the utmost importance. This is ne 

oeeaary to insure each tire of suporting its share of 
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the load. Tires of the aac size on an one truck is an
absolute necessity.

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

neumatic tires of the type that log4ng trucks use toda
are relatively new, and few loggers know too much about
them, Truck tires are of two major types, highway and of
highway. It is in the offbihway type that the Cal
ornia logger is moat interested.. The first prerequisite
for good maintenance progrn is a definite routine in
checking end. caring for the tires. If this is correctly
established, it will decrease work stoppages, increase
working hours, make wheel equipment last longer, and m-
duce cost per hour. The four major factors that govern

the number of hours of ontinouø service a tire will de."
liver are: Ead, inflation, vehicle speed., and haul road.
contition. Every tire has a maximum air pressure at which

it can operate, and over loading cannot be compensated fez'
by over inflation. Tires have a definite load which they
can carry with a certain air pressure at a certain speed.
Increasing the speed. decreases the maximum load.. a an

example, a 10.00 - 20 tire is given a rating of 3,650
pounds zucinum at 60 pounds air 2resire at 25 miles an
hour. The se tire with the sre air pressure can
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han&Le 4,780 pounds at speeds less than :25 miles an hour
(Il,p.41).

In calculating the uiaximwi load a certain truck and.
trailer c.n orry, it must be r&iembered that when going

up a grade, eons of the load. shifts from the front wheels
0 the rear. Thiø results in the rear tires being tsin

porarily overloaded.. When the unit goes down grade, part
of the load. shifts to the front tires. This condition Xe

more serious, because there are only two tires foiward,
while there are usually four in the rear.

Per every load there is a definite inflation preasur

When the tire is undermnflated, or overinflated, lees than
normal service is obtained. This is one of the rain
reasons for the diiy tire check. When a tire is over
inflated., the load is carried in the middle of the tread.
surface, leaving the shoulders with little or no load.,
This will cause excess wear end. may cause the tue to dig
n thus stalling the truck. tJndertnflation causes excesa

lye bulging, excessive internal heat, uneven wear, and
eventually the breaking town of the tire. Tire pressure
should. be checked, at least once a dy and the tire gauge
at definite intervals,

Logging trucks for the most part in this region op
operate on their own roads and. use off'.tbe.".bighway tires.

These tires are engineered. to run at the slower speeds.
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Excesalve speeds increase internal tenperatures to a

point where their 1i1e is greatly reduced. The storing
of tires in this region is a ivaor item. The following
I.e taken from "Firestone - Off the Highway tres"
(U,p.64):

Stora.e rooms should. be dark cool cir clean Lnd.

free from &'.fte. Sunlight and heat causes rubber to age,
lose strength, and elasticity, Moving air oxidizes faster
than still air, Ozone produced by electrical discharges
also increases oxidation.

Cover 1ndows and, skylights, Keep floorw clean,
eseoially from oil, rease, gasoline, eta. If necessary,
cover floors with clean wooden slats at least half
inch thick.

es' tire storage room as cool as otble, Low
temperatures are desirable.

Very large and ieavy tires can be placed vertically in
stalls, with a V shaped support under them to spread.
the load.. hift tire poitione periodically to prevent
flat spotting.

Tires not too large and heavy to be piled should be
atacked horizontally and, not laced. or staggered.. Limit

the height of each pus so that the bottom tire is not
distorted..

Do not put tires of different sizes in thc aane pile,
unless storage space is limited.. In that ease, put the
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lc'er tires at the bottom.
8. Before storing, edtirea, clean them thoroughly, in.,
ipeet carefully icr ny dame, and. repair if necessary.
6. 11' tires must be stored out of doors -- whether un
mounted, or mounted on vehicles clean and. dry them, an
apply preservative. Finally, wrap ox' cover them with
waterproot naex-tal.
1 When a rubber..tjred. vehicle placed j storage, block
it up to take its weight off the tires, and deflate the
tireB, If the vehicl cannot be blook up, cheek air
pressure twice a month and ke'p tires properly inflated.
A waterproof ooverin orolonjs the life of both tires and.
vehicle.
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Fiveatone Loginp Truck Tube Costi
ror Common Sise Tir'ee (U,p.92)

16].

Sire

p

Total tube oot
inoludin excise tax

3 36
6.00 3.82
6.50 0 4.70
r100 4 4].
7 .0),'. 18......,,.,,.,.. 4 64
7.00 20 5.82
7.50 6..12

7.50 4.. a S 45* 4 4].

9.50 - 8.12
8.25 - 9.39
9.00 20 11.30
10.00 20... 1]. 72

10.00 - 24 12,55
10.00

11..00-

11.00 -

22.,.,
20...,........,
22.

. . .*-

12.09

13.89

14.91

1.1,00 - 24...... 16.47

12.00 - 2 I. 18.44

12.00 4. . a .i a 20.60

14.00 - 32.07
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11 11)1O555 ci th larger coanies in this region
are required to belOng to a union. The union in this re.
glen is a brnoh 0. the i.F. of L. and. i exceptionally
powerful. Meetin are held, once a week in the larger
oivpn, usually in the cook hoee. 0 leers are elected.
for eaeh Individual ccm or chapter, nd they meet with
officers of' other chapters regularly. Wage contracts are
&rawn between the union and. th individual. coianiee, and.
that wa:e reval1s throughout the season. This is the iiin.
Imumwage, however, and te companies niay raise the wage
if they wish. definite seniority system e.sts in that
a man cannot be transferred to a job of a lower pay grade,
unless he Is payed. the hourly wee of his previous job. A
typical example exists when a hooker on a ja:er ias an
accident. If the head. lna&er steps down to htn&le the

hooker's job, he will be payed. first loaders w:.ea for the
time he remains on that job, No one can be dImissod by
the company unless sanctioned by the union,

The unions and. companies have for the past six years
been working together perfectly. s has been brought

about by the scarcity of labor and the hlh price
lumber, ihether this condition will continue to



an uoertinit ;t no one on hoe to answer,
The ies exivtin today in this region will be

SOund in the i1lowing tables:

Union ee or the Calitornia iine Region (30)

1945 1946 7

Hooker' ....., 1.25 1.40
.aj. er.,,,,,,,.,..,. a

Buokere . a o .95 / i :Plus ]. .10 / M plus
.15/ hour' .15 / hour

Linibers,.....,...,. 0.95 / IL plus 1.10 / plus
.15 / hour .18 / hour

Knob knockers.,..,,. l.25 *1.40
Bull *300 / f&Q. p1*s 350 / Mo. plus

room and boartt room and board

Scaler'.,a....,,,,,,, 1.31* *1,46*

4ja.54

Cat akinner...,...., 1.45 *1.60

r wagon driver.. 1.Z? $1.42

He.d 000k..,.....,, 4.06j
Baker',...,.,,....,,, $0.9? $1.12

Dishy......,..,..... 0.9O 1.05

IlUflk70..a....,,..,, tO.90 105
Bull cook....,.,,.., 1.02fr

Choker setter,..,..0 1.25 l.4O

4.55 $1.70wwaer operator
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Truck loaCLer..,

Car load.er

Bul]4ozer operator.

Motor gz'ader.......
Right ot way

Truck driver

Truck mechanic

Cat mechanic

Cat greaser....,.,
Section boss

Section labor

Brush pliers......0
Ytre waren.....
Bisokamith,, ..,.
Truck greaser.....0
Water wagon driver..

Cat boss.. . . .. .

S.

Power saw operator, *0,25
.15

1945 Con

1

;l.55

:1 .42fr

*1.27j

1.32

jl .57

*1.27

300 / Mo. plus
room and. boaz'el

M plus
hour
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*1.45 41.60

*1.17* *1.32*

*1.02r *1.17*

41.05 41.20

*1.25 41.40

*1.30 *1.45

1 .32 *1.47

1946.i.7 Cent I

41 70

41.70

I 60

41.57*

41.42*

1.52*

*1.65

41 42

350 / 1o. plus
rooi and. board.

0,30 / M plus
.15 / hour



iUL;T:fc:N GOVNING SIZ.!', 

LIGMT, iD LOAD (9 p.236247) 

Width of Vehicles, (a) The total outaide width 

any vehicle or the load, thereon shall not exceed 96 

inches, except as otherwise provided in this section. 
(b) When any vehicle is equipped with pneumtic tires 
the maximum width from the outside of the one wheel and. 

tire to the outside of the opposite outer wheel and, tire 
shall not exceed 100 inches, but in such event the out- 

side width of the body of such vehicle or the load there- 
on shall not exoeed. 96 inches. 

Height and Length of Vehicles, (a) No vehicle un- 
laden or with load shall exceed a height of 13 feet 6 

inches. 
No vehicle shall exceed. a length or 35 feet. 
No coznbirtion of vehicles coupled together shall ex- 

ceed a total length of 60 feet. 
Length of Loads. (a) The load. upon any vehicle op- 

erated alone, 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 a 

bumper. 
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(b) The load upon any motor vehicle alone or an 1ndepend

ent load only upon a trailer or semitrailer shall not ex
tent to the rear beyond the last point of BUpDort for a
greater distance than that equal to two-thirds of the
length of the wheel base o± the vehicle carrying such ba
provided., the wheel base of a semitrailer shall be con-
eidex'ed. as the distance between the rearmost axle of the

towing vehicle cnd the rearmost axle of the semi-trailer.
(C) The load. u on any combination of vehicles, except
loads o pales or pipes shall not exceed ? feet measured

from th front extz'emi' of the last vehicle or load..
Trailers and Towed Vehicles. (a) ;hen one vehicle is

towing another the drawbar or other connectIon shall not
exceed. l feet from one vehicle to he other,
(b) when one vehicle is towing another, there shall be an
additional oonntction between said vehicles sufficient to
hold the vehicle being towed in the event the drav,bar or
other regular conneotion should. break or become die.'
connected..

(a) ;ben one vehicle is towing another and the connection
coniet of a chain, rope or cable, there 3hall be dis-
played. upon such oonnectton a red fla or cloth not lees
than 12 inches square.

(d.) No person shall operate a train of vehicles when any
trailer, semi-trailer or other vehicle being towed. whips
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or swerves from sid.e to side dingeroucly or unreasonabi

or tails to follow substantially in the path of the
towing vehicle.

axle Weight Limits. The gross weight iriosed. upon

the highway by the wheels on any one axle of a vehicle
shall not exceed. 18,000 pounds and. the gross weight up-

on any one wheel, oz wheels, swiporting one end. of an axis

and. resting upon the road...way shall not exceed 9,500

pounds.

Ratio of Yleight to Length. ivery vehicle whether op

erated. singly or in a oom:bination of vehicles, .nd every

combination of vshioles must comply with both subiv
isiona (a) and. (b) of this sotion. The 1iiitattona im
posed by this eotion are in addition nd supplemental

to all other provisions of this code 1moosiru limitat*
ions upon the site and. weight or vehicles,
(a) The total gross weight with load I osed on the bIgh
way by any or two o more consecutive axles of a vehicle,
or of a combination of vehicles where the distance be
tween the Lirst and. last axles of said two or more con

secutive axles is 18 feet or less, shall not exceed that
given for the respective distance In the following table:



Distance 
in feet 

. . . . . 
. . . . . . . a a 0 a a a a * a £0. . . . 21.. .. a 

.. . . 
a s a 

. a S 0 a a a 

I a S I 26.. . . . , a a a a 

a a S a a a a a a a a a a a a ... 29, . . a . . 
a a a a a 

. a a a a a a a a a a 

(b) The total gross weight with load. imposed. on the bigh 

way by any vehicle or coibination o vehicles where the 

d.iatanoe between the first and. last axles is more than 

18 feet shall not exesed. that given for the respective 

d.istanoee in the 1ol1owing table: 

a a a a a a a a a * a. a a.. sa a a 
.55,250 
.56,100 
.56,950 
57,800 
58,650 
.59,500 

a a. . . a a 
.60,35-0 

32.. , a a a a. a a . . . a a a a a a a . a a a a a a a a a a 
.61,200 

as a,-. 

.. a -*a aS*a a.. 
a a a s U-. S * S a a a a. 

a..a,l*aa*aaaaa 
aaaaa.aa.,a 

a 

.48,800 
.49 600 

50,400 
.51,200 

Allowed. load. 
in pounds 

a. a.. 0.5..aea. .46,400 
.a.aaas -a* a a aa a 

.47,200 
S a. a a a a- a a a a 

.48 000 
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Distance In feet .1lowe& load. In 
between first and. pounds on group last ax1e o group of axles 

a a a a a. a a ass.. a a , , . aa-a 
30,100 

a a a a * a a a ,a a a a a a a a a a a a a 4 a a a a 
30,800 

5.. ... a a a a. a a a a a a.* aa a-a a * a a a a a -a a a a 
31,500 

6. . . -a , a a a a a a a . a a a a a a a, a a a a 
32,200 

: a a a a as a a a a a a a * a a a * a a a * a a a a * 8...,.. 
..aa, as..... a. a. 

33,600 
a a a a a a a as a. a a a. a.. a a a, a. 

34,300 
10.. 

. a a a aaa a * as ma-.. a,.. a. a a.. a a a ea 
$5000 

11.... 
ala.aaa a.. ma. a a a a a. a * a a a a * 35,700 

. . . ... a.,.. a. a. a a a*-. a a. a. a am esi 36,400 
a a a a a , a a. a. Ia , a a, a a a a a a a 

3? , 
100 

14 .a...asssesaam.a,.-.,.-.ae 43,200 
15 

ala,. aes.aa a-,,. ama. aaamIaaa ..44,000 
16 

a a .anaa. 
.45,600 

a . . . .. . a 
4b 

, 
400 



Di8tanoe in
feet COont.)

5 0 I * I I 5 4 a .4 a

a..

45
46
47. . . . . . .
._8. . . . . a . I 0 * V I S * 4
49... I 44 a I *5* 5* 5 5 *4 5 5*5 0 5 I e S.50....

. . . . . . . . ... . . . .. . . , S
53..... * 5 Iii *5*0 ,45, * -
54. I S 05 5 0 I 4 5 a * a . S I Ii *
55 a a a. . * a a
56 or over...

.62,900
* .63,750
.64,600
.65,450

...66,300

...67,15Q
..68,000

68,000
68,000

.... * .68,000
...68,000

.6$000
.68 , $00
.69,600
.70,400

. . * . .71,200
S 72000

* . .. . .72,800
I S 55 0 .73,600

.74,400
I SO ..75,200

...76,000
.76,800
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!.1lowe, 10
in ound ont.)

33. ..
34...
35...
36.
37...

S SI *4
S.,

*

I..,.-,

The diztanoe between axi s shall be meaure. to the
nearest even foot. hen a fraction is exactly one
half root, the next larger whole number rii1 be used.

(fficers ay ieigh Vehicles and Require ieova].
of Exce Load.s. (a) Any peace officer having re'tson to
beljeyø that the weight of a vehicle nd 1oa is unlaw
ful is thcrized. to equixe the .river to tcp M sub
nit to a weighing; of the same either by memin ct' portable
or stationary scales and may require that such vehicle be
driven to the nearest public scales as io the event such
scales are within five miles.

38. . . I V * I 4 * 5 *

394. 0 4 S 5 * *4* * 4 4 #5 I S
40.. * S S S S 0 1 0 0 I S
41,. 4:4 * 4 5 * I I . a 4 S *4 S ii
42,..
43'.. I S 4*4
44. a a

I,. '. * I s si I I.

*55....
*545455 S 5' 155*
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(b) Whenever an officer upon weighing a vhic1e and load
as above ovid.ecj deteriines that the weight is un-1awul,
such oiioer ay require the driver to stop in such a
place ac is suitatle and. reaove such ortions of the load.
as may be necessary to reduce the gross we1ht
vehicle to those 1imit permitted under this cod
material so unloaded shall be oared for by the owner or

operator of such vehicle at the riiik of oh owner or op-
erator.
(a) Ay driver of a vehicle wh fails or refuses to stop
and. subnd.t the vehicle and. loai to a wei'hing, or who
f4ls or refuses when directed. by an officer Upon a weigh-
ing of the vehicle to stop and. otherwise coiply with the
provisions of this section, is .tilty of a niisd.emeanor.

Jnlawfu1 to xoeed. Weight Capacity of Bridge or Other
3tr1icture (a) No person shall thiv a vehicle over any
bridge, causeway, viaduct, trestle, or dam constituting
a part of a highway when the weight of such vehicle and.

load. thoren obtains a greater weight than the iaximum

weight which such bridge or other structure with safety
itself will suetain.



TILrrED HOUjLY PRODUCTION

'tCATERPIIW' D $ TRACTOR, D8N TOVXNG WINCH

AND D 8 L0GGIN ARCH (33) (36)

(In Board. Feet er Hour - Scribner Decimal
32' Logs

Not.: These estimated. production figures are ca].cu1at
ed. and. are based. entirely upon ideal oond.itione
of level ground, a blanoed. operation, 10Q
erting efficiency, and logs weighing approx

imately eleven pounds per board foot Soribner
Decimal C c1e, Fifty minute hours are used,
six rinutes per load for hooking and unhooking

and. loads of more than four logs to be bunched
for the arch tractor, Average travel speeds:
Loaded second gear 194 f.p.m., unloaded
fourth gear - 31? t.p.m.
Factors to be considered. when using these figures

Av, Dj.a.
of Loge

v. Logs
Per Load.

Ay. Bd.. Pt.
Per Load.

Average Lentb Haul in
in Feet One Va7

1000' 2000' 3000'16 12.0 84Q 13,300 8,400 6,300
20 10.0 5600 19,400 12,200 8,90024 7.5 6000 20,800 13,100 9,50028 5,0 58Q0 20,200 12,700 9,30032 4,0 5900 20,500 12,900 9,400
36 3.2 5900 20,500 12,9Q0 9,40040 2.5 6000 20,800 13,100 9,60044 2.0 5900 20,500 12,900 9,400
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Diiftculty in IaintLin1n verae boar'
icd..

1ab1e conilitions o terrain, ie. ad.verse
soil oonitiona, etc.

3' Unije rgrowth.

eather OnditiO.
£dtitu(ie.

:eohanjoal condition of equipent
Scattered. tirber standn.

wej,ht of logs in ixed stnd.s Of
timber,

fiiency of overall operation,
seventy eoent of the ebov figures should be used

as an estimate for a fir1 good log ing Operation with
no adverse gre.des o- t loaded h.ul to the landing. For

difficult operations, 40 per oet of the above fiurea
nay be used..



LC I ND Ri COj'ND.:tTi CNS

FC i DUCING £OGGING

There have been developed. in the logging industry
two kinds f operators: first, the private operator,
who owns his own log.ing equipment and hauls his own

loge; second., the contract hauler who ttkea contracts to
haul logs for other operators. These may be further sub..

divided. by type of haul. It may either be a straight
highway haul, straight off the highway haul, or a corn.
bination of both.

very operator, no mtter what type, has his in
divtdual problems. Some of these are strictly local, and.

no help can be expected from the experience of other op
erators. But ror the roet Dart the individual problems
are more or less universal throughout this partioualr
region. Some may experience a certain difficulty early
in the logging season while others riay have the sm
dif&culty later. The majority of these difficulties,
although they may seem complicated at the time, are

fairly simple as they are worked. out. ;n example of this
Is the labor shortage existing in the woods during the
1942 logging season. Al]. companies were affected, and

some to the extent where log production was curtailed
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a iark,d. d.egree. Ae 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 fact that some unification between operators was ab..
solutely necessary. This was accomplished. to a certain
extent through local clubs and. organizations in this
region; but the fact still reii.ijn that no organization
exists today specifically for that purpose. The op..
erators In the Sierra Valley region, who number about ten,
assembled in an InLpromtu meeting and. agreed. upon the
following prooeeth2re to attrct en to the woods by the
offer of higher wages, to establish better living con

ditione, and to provide transportation to towns. Most

oopanies aoco1pljshed this by operating the camps with
the intention of losing oney. This is shown by the fact
that iost the larger companies plan on losing from

2O,OOO to 2ö,OOO per season on their camps. Bunk

hOUSeS were reoonditjoned, 'candy' wagons were ade more
comfortable, and. weck..end. transportation to town was

provided, age increase was automatically requested. by
the union nd provided by the companies. This is an ex
ample of what a small community can do nd it brings to
lit the ad.vntae of having a larger orgnization
that is capable of covering the entire region,

Another problem which is in the process of being



solved, and. which is universal throughout this region is
that of year around. logjng. Some companies have gone

far In the ett1erient of this problem. Of course, one

realizes that some shows are completely summer operat

ions, but that others are questionable, and. much can be

gained by year around. loing. The winter layoff of men
and the storing of equipment are the big teadvantagee of
a strict summer operation. The MoCloud. iver Lumber Corn.-

pany has accomplished, a great deal in this problem,
havin two year around. sides (2ö). They accomplish this

by truck hauling to the railroad. in the summer and. by
direct skidding to the railroad. during the winter months.

oods.-to.i.camp...to.-mi1l communication is another large

and. unsettled. actor. A few operations have excellent

communication from the woods and. camp to the mill, while

others have practically nothing. This is an accomplished
time saver in the handlIn ci' surrise breakdowns or in.--

Juries. one companies have gone so far as to install a
two vay radio communication between the woods operation

and, camp. This is the exception rather than the rule,
however, and, most woods operations still reain without
any sign of conunication.

All operators, large nd small, are finding it
necessary to keep coat figures on their equipment. To

the average iall operator this is a ridiculous waste
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o1b time and money. This wa the attitude taken rany
years ao even by the opGrators, but most of them

are now keetng some sort of books on maohine rates and.
operation cote. This x'actioe has proven itself to be
pzaoticii in he lage' companies and will d.o likewise in
the iier opezations.

ip1e roced.ua pract1cd. b; all iarg. companies
and souc aU companies is that of having Driver's
Dc.ily ;eport5. forius in the different companies
vary', but the ain idea is the sarie, and. ruoh can be
gained their tee. ivory Liver'a report ould

elude the following Jta:
Tr'iok nuitber

)ri.ve z

Date

eedometer, lilliSh

peometcr, 3tart
itlee today
Time, 2tart.
Tie, .'jnish. Hrs..,.L!ln,.,.
Overtthe.

Gasoline bought outstde. Gale..,.Cost....
Gasoline from our garage. als..,.
2i1, quarts
£wbez' trips
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Amount hauled. eaob trip UI scales re in use)
Road. condition

Faulty equipient (explain)
Accidents (explain)

A few of the larger operations o maintain their
own roads employ the use of mile poets. This is to en
able the truck driver, when seeing a stretch of faulty
road, to locate it accurately when reporting to the eti
gineer or in filling out their time slips.

Some operators eiploy the services of a truck d.is
patcher. His sole purpose is to space the troke in such
a manner that no ??bunohingn at the loader exists. In

some operations, especially if there i one slow triver
or truck, the entire fleet will tend. to le up behind.
him. This results in a large sinount of idle time at the
loader. It is common practice for th dispatcher to stag
ger the et;artin tines for the trucks thus elirainating
initial bunchi.

. useful ervtce, coming into practice in the woods
operation, is the practice by vriou equipment represen
tativea of naking field. vistt. This tends to promote

more understanding by the manufactrer of the existing
field conditions. It also helps the operator and. his
employees to fully understand. the individual piece of
equipment and to operate it to its best advantge.
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A definite nethoci iou1cl be established. to c-nable
the opetor to calculate the exact size truck needed to
fulfill h1 requirements, If this method of selecting
the right truck for the right job was enplcyed, it would.
save considerable exense and. time, It would. eliminate
the use of overaized. trucks for a light haul, but more
important, would. exclude the prevalent use of light trucks
for heavy hauls. Several truck manufacturers exist who
will make n analysis of your particular conditions and
recom.iend the coreot size truck for the job, They em

ploy certain formulae for determining the required. horse
power when field conditions are known, A typical ex
ample is the method used by the enworth Company, The

following problem is an example to d.eterunine the average

miles or hour that a Kenworth Model 546 logging truck
can travel u a i% grade (12). A good. macadan road. and.

an elevation of 4000 feet were assumed for this oz'oblem,
The Kenworth odel 548 develops 25 horsepower at 2000
revolutions per minute, The greatest torque developed.1

however, is 760 Loot pounds at 1550 R.P.lI. (2O,p.3).

Therefore, the greatest power is obtainable at that
engine speed. and calculations for hauling the load, are
computed. at that speed..

Derate engine 8% for accessories (12)

Dez'ate engine 12% for sltitud.e (3% per 1000 foot of
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elevt1n) (12).
Derate available power 15% tor tranamiselon

gears (12).
Rear axle ratio 8.15 to 1 (12).
Tires 1200 x 24 rolling radius : 22.4 inches (12)

ol1thg resistance on road : 2.2$ (12).
The tormula to find the necessary torque to lift

'this load, up a one per sent grade is as follows:
Torque .Grade lus roUi. resistanceccr o '' cency o roo

Total 1oa) 1 .2.25)(22,4)of
n

altitude & gear
loss)

1550 toot pounds.

Model 440 Hall Scott engine has 760 foot pounds
torque, therefore, 1550 : 2.04 reduction. The nearest

gear combination affoHed. in the transmission is 2.16
to 1 (overdrive End. gear) (2O,p.3).

The formula to find. ni1ee per hour in as follows (12)
M.P.H.

as or o ; gear rit1o)
LP.R. 155Q)(2E,4, I,
LE.H. U.? os 1% grade

Only through methods like the above can one obtain a
true picture of what a specific truck will do under



certain conditions, Nothin is left up to guess work,
but is calculated ithertatioally to lye a correct ans
wer. If the operator will use methods aoh as these to
deterralne what type of equipment he needs and, what it will

d.c after he procures it, The efficiency of: his operation
is bound. to be increased..

The pioneering of truck logging has been completed.,

and. rnaor companies have seen ut to invest in equipment.

The trend. during these past few iontha seems to be in'
Greasing toward. this type Of: operation at the expense of

the contract hauler. Due t the extreme shortage of

equipment during the war, there has been an increase in
contract haulers, but there has been a reversal oi this
trend. recently due to the increasing availability of: new
trucks.

Another reason for the increase in private hauling
is the gradual elimination of railroad hauling. This is
d.ue to the Lact that most timber being cut in this region
is on a sustained yield basis, and. the out per acre is
not sufficient to merit the investment necessary to build
railroads.

The trend in this region in regard. to truck type
summed. up by Lelie Vogel of the ick 'Truck Company (46)

who says: "If we were to set up an ideal logging truck,
it v:ould. be soLewhat as follows: t three axle truck
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driven on both reer a],es with a d.eid fron.t axle; rriin

inutu 10.00 x 22 trea all around.; approximately 175

horsepower engine; 50 gallon fuel capacity; a frame of

high'tensile steel (aiproxizaately 15O000 pounde per
square inch tensile strength tect): at 1eat ten speeds
forward in the transmission to iu1ly utilize the horae
power available from the engine, while at the same time
giving maximum road. periornance".

The trend in tireø in this region is toward. the 22
inch tire, This is relatively a new thing in this in
dustry, but with increased. steeds, manufacturers were

forced into devising greater brake efficiency. In order
to obtain this, the brake drums hd to be made larger.
They could. not be made any wider, because they would.

orowd. against the truck springs, so they had to increase
the diameter. This brought the brake drum too close to
the tire riii, so the only alternative was to increase the
tire size. This resulted in thcrsin e tire life as
well a the bre.ke efficiency.
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It is &tfflcult to analyze losing costs, priniarily
becaua no two coinies have yet rrived at a standard.
reans of etablishinr these costs. For instance, some

1e2

of euiiment of a combination nust be figured separately,
and the individual lts combined.. In calculations of

s nature certain items must be assu!mad especially
when 1nnin in the future. If the 0omany has on re-
cord. previous equipment costs,the azsunpttons will

naturally cary more wejht,
Lothg a h wn in this paper is an expensive pro

position.
C Q -njes cve corns

in the
low th

ducing,

During the past 'ive years nune.roua 1cj.4rtg

IS to core

supply that

nd many il1 o

nto exUtioe. is a Dparent that

and. which ;ili reuain ii yet to be dotermined.. It is
also apparent that the operation without future plane,
without a thorough knowledge of xieting conditions, and.
without the capaoiiitles of hard. work, will fall by the

e derntt for ILunbe will fall be-
8 ooera ions are capable of pro-
ase to ±'uction. Which will go

firmas et truckm u capital invetment, while the
niaority Co irier t em s opert1n equipment.

It IEI b.1ief tbt the only true cost picture can
be obtaineô.. individual cost analysis. ach piece
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waysl4e.

It i hoied that th1 jper r he1 In . 3ua1i
wy enh16hten a few in thø problena confronting the

iniustry today.
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