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Introduction

Scattered throughout the Douglas Fir area in Oregon

are various small combination logging and sawmilling opera
tions of 25 M bd. ft. daily capacity.

The majority of the

mills are sawing dimensional stock from second growth Doug
las Fir for Eastern markets.

In the presentation of this

thesis some of the more important factors of opening and
maintaining an operation of this type will be considered.
Necessarily, the costs of opening and maintaining an
operation which would apply to all operations can be deter

mined with enough accuracy to warrant its appliance.

The

various operations are diversified according to the manage
ment of the entrepeneur and the capital which he has avail
able.

However, it is possible to illustrate the various

factors of cost by estimates, which can be determined from
information obtained from industrial as well as research
sources.

INDEXED LIST OF FIGURES U3EJ AS ILLUSTRATION

Figure

1

Page

Statement of Taxes Levied in Benton County. . .

7a
7b

2

Tables of Compound Interest

10a
10b

3

Early Logging with Bull Team

13a

4

Yarding Systems

15a

5

Loading Devices

24a
24b

24c

6

Tractors
.

25a

.
•

25b
25c
25d
25e
25f

7

Falling, Bucking, Yarding

25g

8

Loading Costs

25h

9

Sawmill Plans

34a
34b

10 -Band Mill

35a

11

Steam Nigger

36a

12

Swedish Gang

36b

13

Mill Machinery and Costs

37a
37b

14

Sawmill Labor Cost

37c

15

Total Sawmill Charge per Hour

37d

CONTENTS

I
II

III

IV
V

VI

Self Ownership
Investigation

Page
1

3

Selection of Stand of Timber

4

Amount of Timber Available

5

Accessibility of Timber

5

Topography and Soil Conditions

6

Summary

6

Taxes

7

Interest

8

Interest on Taxes

Logging Costs

; . . 10

11

Logging Plan

11

Logging Equipment

13

Track-laying Tractors

13

Yarding

15

Size of Machinery

17

Social Security

18

Industrial Accident and Workmen's Compensation. 18
Interest, Taxes, and Insurance

20

Depreciation

21

Maintenance

24

Operating Charges

24

Loading

.25

VII
VIII

IX

Road System

26

Hauling

27

Unloading

28

Selection of Sawmill Site

30

Erection of Mill

32

Mill Machinery

35

Power

.

Head Saw and Carriage
X

XI

Administration and Operation

35

36
.38

Output of Mill

39

Utilization of Side Cuts

39

Log Pond

39

Lumber Storage

40

Kilns

40

Conclusion

41

1.

PLANNING A SMALL COMBINATION LOGGING AND SAWMILLING
OPERATION IN THE DOUGLAS FIR AREA OF OREGON

Chapter I
SELF OWNERSHIP

It is the ambition of some men to own their own business.

They will undergo severe deprivation in order to do so.

They

will probably work the greater portion of their lives in some

occupation in order that they may obtain enough capital to

invest in some enterprise.

Of course, the experience gained

from working for someone else sometimes plays an important
part in the question of how the newly formed enterprise will

function under actual business conditions.

Small logging and

lumbering operations are usually started by this type of men,
men who have accumulated experience and enough capital, and
who have reached the point where they consider it feasible to
begin an operation of their own.

In order to be successful, the entrepeneur should be

entirely familiar with the procedure he should follow in in
vestigating the entire situation before he invests his hard

earned capital.

A $50 error in judgement in a $1000 invest

ment amounts to 5% of the investment.

A larger investment of

$10,000 could allow a $500 error, and still maintain the same
percentage of error.

In some cases, however, the entrepeneur

depends more upon luck than upon business ability, and some-
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times he is successful.

This leads other possible investors

to the conclusion that anyone can operate a combination log
ging and sawmilling operation.

It is a well-known fact that

small sawmills have a high turnover of owners.

This high

turnover may be attributed to poor management, lack of ade
quate investigation before investment, market conditions which

are unforeseeable, or to just plain ignorance of the entire

lumbering field.

The investor should investigate all the pos

sibilities which may be expected to occur in the future before
he invests.

It may be said that there are two prime objectives in

entering this type of lumbering field.

The first objective

is to make more of a financial gain than could be expected

from employment under someone else, or from interest on money
invested in banks or loans; the second is the pride of selfownership.

3.

Chapter II
INVESTIGATION

In order to investigate the possibility of entering into
a combination logging and sawmilling operation, the embryo
operator should have some definite estimates of the direct and

indirect ownership, logging and sawmilling costs.

To illus

trate this let us take some costs which various Benton County,
Oregon operators consider as their actual costs.

These costs

may be far from being correct, but just as an example let us
assume

them.

Their costs are as follows:

Stumpage
Logging .
Log haul
Milling

$1.00 per M bd. ft.
3.00 " " " "
1.00 ! " " •
3.00 " " " •

Total

$8.00 per M bd. ft.

If the entrepeneur be able to estimate his costs and

returns which may be expected to occur, he may readily deter
mine his possible profit.

In his investigation the entrepeneur should correlate
stumpage, logging, sawmilling and administration costs in such
a manner that they will apply to the particular stand of tim
ber being considered.

It is not possible to state that sawmill

costs will be the same for various sizes and grades of logs.

Nor is it possible to state that the logging costs will apply
to all areas.

The finished investigation should be many re

calculations of costs, practices, and expected returns until
a

feasible

solution has

been determined.

4.

Selection of Stand of Timber

If the operator has in mind a sawmill which will produce
dimensional lumber, he should select timber which will mill

to the greatest profit.

A good plan before entering into an

enterprise of this sort is to have an available market before

hand.

There is no use in selecting a stand of timber which

is better suited for some other type of sawmill production
merely because the timber may be purchased cheaply.

In the

long run, after the tract has been purchased and milled, the
operator will usually find that he has lost more than if he

had purchased suitable stumpage in the first place.
Timber may be purchased on the basis of area or on the
basis of a thousand board feet of merchantable timber.

In

either case it is necessary that the volume of merchantable

timber be known.
the tract.

This volume is determined by a cruise of

However, the volume in thousand board feet of

merchantable timber does not mean very much.

What is desired

particularly is the size and diameter of the maximum and

minimum log, and the average log diameter.

The maximum capa

city of the sawmill carriage is usually a log 24' long, 48"
in diameter.

If the timber has an excess of logs more than

48" in diameter, how can these logs be disposed?

The best

lumber grades are encountered in the butt logs of a tree, and

if these logs cannot be sawn by the mill they will evidently
have to be sold to a sawmill which has equipment for sawing
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them.

Can these logs be sold at a profit which will enable

the operator to dispose of the rest of the volume of the

tract?

This is an important question which must be determined.

Other questions which must be determined are:
1.

Amount of timber available for the mill.

2. Accessability of the timber to the mill pond
and to market or shipping point.
3. Topography and soil conditions of tract.

Amount of Timber Available

The amount of timber which is available for the mill is

an important matter.

If we consider that the initial cost of

the mill should not exceed $1.00 per M on the stumpage avail
able, and just as an arbitrary figure assume that the mill

will cost $6,000, we can readily determine that we must have
at least 6,000,000 bd. ft. of timber available for future con
sumption.

Accessability

Accessability of the timber to'the mill pond is another
important item.

If the tract of timber is too far from the

mill the cost of haul will be excessive.

This does not

necessarily mean that the tract must be near the mill, but it

does mean that the cost of haul, plus logging, sawmilling,
stumpage and administration costs should be correlated with

the selling price of the lumber in order that a fair profit
be made.

6.

Topography and Soil Conditions

The topography and soil conditions of the ground must be
suitable for the type of logging machinery available to the

small operator.

If the tract be too rugged it will mean that

the cost of logging might be excessive.

The better topography

there will be, the less loss in felling and bucking the tim
ber.

If the soil conditions be predominantly rocky, roads will

cost more

to construct.

Summary

Then, if we can assume that the tract of timber is suit

able as regards size and grade, availability of enough timber
to guarantee the erection of a mill, accessability of tract

to the mill pond or shipping point, and suitability for logging
with the type and size of equipment, we must then assume what

the timber is actually worth.

If the purchase price of the

timber stumpage is $1.00 per M, three factors, namely taxes,.
interest and protection must be considered in order to deter

mine the final and actual cost per M bd. ft. when the stumpage
has been removed.

Consider as an example of this, a tract of

timber of one section, 640 acres, lying in T 11 S, R 7 W, Wil
lamette Meridian.

7.

Chapter III
TAXES

Taxes on buildings and equipment are usually levied on

an assessed valuation of 50$ of their market value.

Taxes on

timberland stumpage are usually based upon a valuation per M

bd. ft. based upon some previous county cruise.

For example,

the tax rate of standing timber in Benton County, Oregon is

based upon an assessed valuation of 35 - 50^ per M bd. ft. as
determined by the 1915 cruise.

In addition to the general

state and county taxes, there is an additional tax levied if
the tract lies within a specified school district.

Continuing on with the illustration stated above, this

tract lies within Noise School District No. 83, Benton County,
Oregon.

Considering that the volume of the tract by 1915

cruise was 25,600,000 bd. ft. the assessed valuation of this

tract would be $12,800, assuming a 50^ base.

The total

assessed valuation of all land, buildings and equipment in
this district as determined by the 1938-39 tax statement (see

illustration) is $71,000.52.

The tax levy is 25.9 mills.

The

tax on one section of 640 acres for the year 1938-39 would be

$331.52.

On the basis of a thousand board feet of timber it

would amount to approximately 1.3 mills, or $0,013.

The tax

levy for each year is different and must be calculated.

In

the previous years in Benton County the tax has been decreas
ing.

7a.

(Figure 1)
STATEMENT OF TAXES LEVIED IN BENTON COUNTY

1939 ASSESSMENT AND TAX ROLL ASSESSED FOR THE YEAR 1938

Total Levy
No. of
District
1

Wells

2
3

Moody
Kings Valley

4

Oak Grove

5

Ingram Island

6
7
8
9J
10
11

Richland
Alsea
Mt. View
Corvallis
Oak Creek
Wren

12

Blodgett

13
15

Mt. Union
Pleasant Val

16

Roy Rickard

17C Philomath
18
Green Peak

19

Independent

20 Beaver Creek
21
Lake Side

22

Auxiliary

23
Bellfountain
24
Irish Bend
25J Monroe

26

Alpine

29J Norton

30
31
32
33
34

Berry Creek
Green Berry
Soap Creek
Kiger Island
North Albany

35

Harris

36C Summit
36
Summit

37

Fair Play

38
39

Lincoln
Judd Smith
40J Little Lobster
41J Eureka
42

43
48

Fairmount
Alexander

49

Band Box

Valuation

290,355,49
53,576.66
155,372.17
175,870.75
37,115.00
262,274.84
422,980.95
273,130.11
5,553,749.09
158,980.29
119,061.85
127,632.71
283,943.92
39,522.64
245,259.15
395,325.81
76,680.00
89,221.55
136,994.38
210,968.06
199,254.74
265,627.80
159,432.79
430,969.79
206,691.82
27,195.00
86,028.00
169,920.52
90,330.00
96,751.68
152,340.08
61,750.52
49.495.00

151,818.46
221,367.70
255,651.56
116,438.98
27,450.00
30,150.00
3,376.27
151,843.27
104,116.94
136,236.34

Total Levy
25.9
32.38
26.24
25.9
28.15
25.9
34.79
26.52
33.57
28.26
25.9
25.9
28.86
28.76
26.28
40.33
25.9
29.27
25.9
27.33
27.57
32.53
28.15
30.63
32.67
23.98
26.97
25.9
28.36
25.9
25.9
31.89
29.19
39.03
27.46

32.3
27.13
25.9
28.15
25.9
26.9

25.1
25.9

(Figure 1)
STATEMENT OF TAXES

No. of
Dis trict

50

Central

59

Evergreen

62

Bunker Hill
Peak
Fir Grove
Hoskins

72
74
79
81J
83

Ward
Noise

85

Scoville

93
94

Witham

97
98

Mt. Home
West Wood

Tampico

7b.

(Continued)

Valuation

170,058.38
43,160.66
60,951.56
14,500.00
134,255.96
68,117.66
30,645.00
71,000.52
33,205.60
102,559.39
111,920.76
72,138.10
100,139.96

Total Levy
29.33
25.9
25.9
25.9
25.9
22.65
27.83
25.9
30.78
25.9
28.15
25.9
25.9

Total Valuation of taxable property

in Benton County, 1938 - $13,314,906.23
Total Taxes levied for all purposes

in County (1939 tax)
Amount Collected by assessor and rebate
allowed and exemptions allowed
Amount to be Collected by tax collector

517,871.93

274.21

517,597.72
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Chapter IV
INTEREST

Interest of capital invested is an important factor which
many present day operators fail to take into consideration in

calculating their actual costs.

If money is left in a bank

it will be expected to draw 1 l/2$ interest compounded annual
ly.

If this money is taken from the bank and invested in some

enterprise from which it draws the same rate of interest, we
may say that we have not lost anything.

However, in a business

enterprise the interest should be computed on the basis of

cost.

The money left after all costs have been taken from in

come is profit.

Therefore, when using this procedure, it may

be easily seen how much more interest can be derived from '
placing the money in the operation.

If we do not consider

interest as an expense, we are under the impression that the
profit is all profit, when in reality it is not.

When money is invested in timberland stumpage, interest

should be computed into the final cost.

If we pay $1.00 per

M bd. ft. for a tract of timber of 10,000,000 bd. ft., we

must invest $10,000.

If we cut 25 M bd. ft. per day during

a 200 day working year, it means that the tract will be

entirely cut in 2 years time.

Therefore, if we use the for

mula

Vn equals Vo(1.0pn)
where Vn equals capital in n years
Vo
"
present capital
l.op "
rate of interest

then Vn equals $10,000 x 1.03 or $10,300

9.

In the above case the interest charge was computed upon
the basis of using the operator's own capital at a rate of

1 l/2$ interest. If the operator had borrowed the money from
a bank they would have allowed him a loan not exceeding 60$

of the value of the timber and would require a first mortgage
upon the timber or upon some other asset.

Therefore, in this

case, interest @ 6$

Vn Equals
Vn

"

$6,000 x 1.124

$6,744

4,000 x 1.03

4,120

Total Capital charge

$10,864

In the first case, the stumpage cost instead of being
$1.00 per M bd. ft. would be $1.03.
would be $1.09.

In the second case it

10.

Chapter V
INTEREST ON TAXES

Interest must be calculated into taxes.

Ordinarily, under

present policy of operators, the land is turned back to the

county in order to escape the protection and grazing charge of

10j2? an acre per year.

If we take the taxes of $1.03 per M bd.

ft. and compound it for 2 years © 1 l/2$ interest, the value
at the end of 2 years would be equal to formula

Vn equals

r

(l.opn - 1)

.op

Vn equals $.03.3

x .03

.026 Where r equals

•0l5

Vn equals $.013

annual rental.

x .124

.027

If taxes be paid from the investor's own capital, the
total charge for taxes and interest on stumpage would amount

to $1,056.

If a portion of the investment is borrowed, it

will amount to $1,117.

If the land after being cut is held

until the reproduction has reached maturity, a time of 80
years or more, the taxes on it would be as follows:

640 acres
interest @ 2$
Vn equals _r (l.opn - 1) equals 64 (4.875 - 1)
op
.752" equals $12,400
The present day operator does not intend to stay at one

place 80 years, therefore he saves the amount for taxes by
turning the land back to the county.

After determining the cost of stumpage it is necessary to
determine the. cost of logging and milling.

(Figure 2)
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TABLES OF COMPOUND INTEREST

Formulae

Needed

TO GET Vo
FOR

TO

(present capital)

Single sums

Vn

Vn

(l.op)"
Annual rentals
n years

GET

(Capital in n year

to

Vo(l.op)n

r(l.opn-l)

r (l.opn-l)

.op(l.opn)

.op

Annual recurring r entals
equals r
Annual rentals to

infinity

r

Infinity

.op

Intermittent rentals every
n years to infinity

(1) First payment now

r(l.opn)
l.opfi-1

Infinity

(2) First payment in
n

years

r

Infinity

l.opn-l

e

Double progression

(l.opn-l _ n)

•op 1

Top

)

Values of l.opn, where p equals
Years
n

i;
2;
3;
4;
5;

2.0

3.0

4.0

5.0

6.0

7.0

8.0

1.020
1.040
1.061
1.082
1.104

1.030
1.061
1.093
1.126
1.159

1.040
1.082.
1.125
1.170
1.217

1.050
1.103
1.158
1.216
1.276

1.060

1.124
1.191
1.262
1.338

1.070
1.145
1.225
1.311
1.403
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1.260
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1.469
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Chapter VI
LOGGING COSTS

As was stated previously, there must be an available

amount of timber.

Usually there is at least a section of tim

ber available for a single setting of the sawmill.

If the cut

is 25 M per day for a 200 day working year, the annual cut may
be expected to approximate 5,000,000 bd. ft.

Considering a

volume of 40 M per acre for second growth Douglas Fir, which
is about average, the life of a single sawmill setting would

be at least 5 years.

If we consider the amount of profit or

loss which can be incurred in 5 years'

time, it seems natural

that a feasible logging plan must be developed.

A mistake com

monly made is the inability to plan ahead for the future.

Logging Plan

Large operations make use of a topographic map in devel
oping a feasible logging plan.
practice the same method?

Why doesn't the small operator

On acreages of small extent a map

is probably not worth a great deal, but on an area where a
continuation of roads suitable for haul is necessary, the map

easily pays for itself with the reduced logging cost.
To be useful, the topographic map should be made as

accurately as possible and should be on a scale of 1" equals

200' or 1" equals 100'.

Contour interval should not be greater

than 25' and preferably should be less.
The cost of such a map depends upon the type of control
run on its boundaries and the nature of the

terrain.

If
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transit control is used the cost would be approximately $1.00
per acre.

On the basis of 40 M bd. ft. to the acre, the cost

per M would be 2 l/2^.

A good method of making such a map Is

the Weyerhauser method.

This method was developed by the

Weyerhauser Timber Company for use on all of its holdings.

The allowable error is 5'.
1 section.

It takes 4 days to topograph

Control lines are run In a cardinal direction

every mile, the outside limit being 7 miles in circumference.

Solar observations are taken for every mile of•control. Meas
urement is done by chain and vertical angle of the transit.

Tags are placed on trees 200' apart on the lines running north
and south.

Strips are 400' apart.

Elevations are recorded at

the base of the tags and these tags recorded in the notes.

The topographer takes a strip 800' wide and uses the tags as
reference for contours.

In the office the draftsman records

the number of each tag as it is drawn on the topographic map.
The cost of such a map is on the average 5^ more per acre than
for the ordinary topographic map.

The advantages of such a

map may be easily seen.

A favorable time to map an area is during the cruising
of the area.

readily seen.

The advantages of the topographic map may be

Roads and their extent, landings, and the type

of logging machinery needed may be readily determined without

going into the field.

The entire operation over a period of

years may be planned, and the cost of logging over that period
may be easily estimated.
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Logging Equipment

Only too often the present day logger attempts using
obsolete machinery, supplementing it with newer types of ma
chinery, instead of using the newer types of equipment and
supplementing it with older forms of equipment when it seems

most feasible.

One piece of equipment which the logger seems

not to be parted with is the steam donkey.

In its place the

steam donkey is an important piece of equipment.

Steam power

is far more speedy than any other form of power which has been
devised.

donkey.

However, there are some disadvantages to the steam

There must be an adequate amount of water supply for

boiler consumption as well as for fire protection.

will use 1800# of water, or 2394 gallons per day.

A boiler

The steam

donkey lacks the maneuverability which is found in other ma
chines.

It is usually mounted upon a log sled and must pull

itself by its own power from one setting to another.
An important piece of equipment which is rapidly coming
to the forefront in logging activities is the track-laying
tractor.

Track-laying Tractors

The history of logging is interesting from the various

inovations which have taken place.

In the early history of

logging oxen and horses were used in ground skidding the logs
to the landing.

In some cases oxen were preferably used be

cause they were cheaper and could be used for food in case they

BULL TEAM LOGGING ON WHIDBY ISLAND IN 1888

F*gur<s 3

(Courtesy R. J. Smith, Shehon, Wash.)
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were disabled or if economic conditions became bad.

The oxen

lacked the speed of the horses, although they could work in
areas in which the horse would be bogged down.

Then the sta

tionary steam roading engine was introduced, yarding still
being done with horses.

After this the steam engine was

mounted upon a sled and used as a yarder or swing machine.

The first roading machines used horizontal boilers.

Not until

the vertical boilers were devised did the yarder become profi
cient.

An attempt was made to mount the steam engine on wheels

for use as a tractor, but this did not prove feasible due to

the weight, bulkiness and lack of maneurerability in the woods.
At the present time some of these machines are being used for
powering small sawmills.
The introduction of gasoline motored tractors was an im

provement, but they still lacked the tractive power which
wheels could not furnish.

The solution found from experiments,

was an endless track with lugs spaced at equal distances.

The

theory of a track-laying machine, or "cat" as it is commonly
known, is the distribution of weight of the machine over a

larger area than was possible with the wheel type tractors.

The pressure which a RD 8 Diesel Catterpillar, weight 34,000#,

exerts on the ground is 8.4# per sq. in. when using 20" width
shoes.

The ground pressure of an average man when walking is

8# per sq. in.

For the average horse it is 25# per sq. in.

A few years ago the Diesel motor was perfected to such

a degree to make it suitable for the "cat".

At the present
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time the Diesel tractor is to be preferred over the gasoline

"cat" because of its simplicity of operation, lower operating
costs, and lower repair costs.

There is one disadvantage,

however, the initial cost being slightly higher than the gaso
line powered tractorr

The tractor is primarily a ground skidding piece of equip
ment.

The tractor stripped has a drawbar to which is attached

chokers which are in turn attached to the logs.

Using this

form, the logs are skidded or towed on the ground.

However,

the "cat" may be supplied with a single drum for use in tow
ing the logs to the "cat" where they may be hooked to the draw
bar.

Sometimes the arch and single drum is used.

The arch

lifts the front end of the log from the ground and thus makes
it easier for the tractor to pull a greater load.

Double

drums may be mounted on the "cat?1, thus making a tractor donkey
out of the "cat'!

A lower cost unit to keep the front end of

the log from digging into the ground is the pan.

The pan is

of iron and attached to

front

the

tractor drawbar.

The

end

of the logs are pulled on top of the pan, thus keeping the logs
from digging into the ground.

A bulldozer or trailbuilder for

use in leveling ground and building roads may also be attached.

to the "cat."

This device has revolutionized road building.
Yarding

For yarding the logs to the landing, about the only forms

in prevalent use and which may be economically used are the

(Figure 4)

High s Le*J
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horse and "cat" previously mentioned, direct ground skidding
with a stationary engine, high lead,and possibly the North

Bend swing.

The economic limit of yarding, usually around

800', is dependent upon the amount of wire rope needed, num
ber of men for the particular operation and speed of the

machine in hauling in the logs to the landing and returning
the empty chokers to the woods.

The high lead system (see illustration) is an improvement
from ground skidding.

Where the direct ground skidder pulls

the log directly on the ground, the high lead lifts one end of
the log above any obstruction which might be in the road.

The

high lead system Is to be much preferred because it is of sim

ple design and does not require extensive rigging ahead.

As

soon as one road has been logged the main lines and haulback

line is moved over a substantial distance and yarding contin
ued.

When the area has been entirely logged it forms a circle

or portion of a circle.

The high lead works to better advan

tage when logging is to be done uphill.

Where an area is to

be yarded downhill the "cat" is more advantageous.

The maxi

mum slope for an RD 8 Catterpillar when hauling an arch is
40^o when traveling uphill.
must be

Another factor, speed of tractors,

considered.

Up until the past 2 years the cry of speed and more speed

was heard.

However, there is one decided advantage with addi

tional speed.

It reduces the drawbar pull.

For instance, on

level ground a Catterpillar RD 8 (weight 34,000#) will have
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a drawbar pull of 18,435# in first gear at a speed of 1.7

miles per hour, 13,075# in second gear at a speed of 2.4 miles
per hour, and gradual decreases of the drawbar pull thereafter

as speed is increased.

Speeds more than 7 miles per hour re

sult in excessive wear to the track.

Generally speaking, the

"cat" may be expected to pull an object equal to its own weight
when it is on level ground.

The North Bend system, primarily a swing system, is illus

trated.

It uses two spar poles and a standing skyline.

The

North 3end handles logs better than the high lead when yarding
downhill.

However, it works to better advantage when yarding

or swinging uphill.

In general the type of equipment used will depend upon
1. Density of stand
2. Size of timber

3. Weight of timber
4. Topography
5. Type of soil
6. Amount of rainfall

7. Financial status of contractor

8. Slope and exposure of ground

9. Amount per M which can be expended for logging
10. Volume of stand
11. Amount of defect in timber

12. Labor stability and wages
13. Efficiency of available labor
Size of Machinery

The size of machinery is determined by the topography of

the tract, size and weight of the logs, relative cost of log
ging to entire cost of furnishing sawn lumber to the market,
and relative cost to the other steps in logging.

Some opera

tors use second-hand machinery, thus lowering their costs to
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a point where it may be feasibly used.

It is one duty of the

logging engineer or contractor to Investigate the possibili

ties in good logging machinery.

In consequence, we cannot say

just what that cost will be, but we can determine the cost per
hour of new machinery.

In order to determine the size of the

machinery in relation to the total cost of logging we should

start from felling and bucking, yarding, possibly a swing,
loading and hauling.

To compute the various cost factors it

is necessary that we consider some items.

Social Security

The tax imposed by this act (January 1, 1936) is based on

the total payroll of all subject employers engaged in an em
ployment subject to the act.

Pay rolls include all wages, sal

aries, and all other remuneration paid or allowed in lieu of

cash for services rendered in an employment subject to the act.

The rate of contribution for 1936 was .9 of l%*t 1937, 1.8$;

1938, 2,1%', 1939, 5%.

Under the law employees are not required

to contribute to the fund..

Industrial Accident and Workmen's Compensation

"All persons, firms, or corporations engaged as employers
In any of the hazardous occupations hereafter specified shall

be subject to the provisions of this act" (Workmen's Compensa
tion Act which became a law July 1, 1914); "Provided, however,
that any such person, firm or corporation may be relieved of
certain of the obligations hereby imposed and shall lose the
benefits hereby conferred by filing with the 'commission (Indus
trial Accident Commission) written notice of an election not
to be subject thereto in any manner hereinafter specified."
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The Workmen's' Compensation Law provides an insurance for

both employer and employee.

The employer, if he is subject

to the law, is relieved of any suit in court by the injured
employee, provided that the employer has fulfilled the regu
lations as imposed by the act.

The employee who is injured

is paid from a fund created from the contributions of the va

rious operations throughout the state.
To provide a fund for payments, each employer contributes
on a

base rate

to

the Industrial Accident Commission.

The

base rate applying to the payroll of a fir sawmill is $4 per

$100 of payroll; and the base rate covering the payroll of

fir logging is $7.75 per $100 of payroll.

In addition to the

contribution due on the payroll there is also due one cent

(1(0 for each day or fraction of a day that a workman is em
ployed, which amount is deducted from the workman's salary.

Every employer contributing $50 or more per year is
entitled to an experience rating, which rating is based on
his contribution as with his awards paid injured employees.

The account may be subject after the firm has operated under
the act for one full fiscal year and may have a reduction of

40^, and on the other hand may be subject to a penalty up to
Z>0fo increase.

Contributions are to be made on or before the

15th day of each month for the preceding calendar month.

The cost of felling and bucking and labor for yarding

(excepting men operating machines) might appear as illustra
tion.
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In order to compute the machine rate, or cost per hour

of machines, it is necessary to determine the fixed and oper
ating charges.

Fixed charge includes interest, taxes, insur

ance, storage, depreciation, and maintenance.

Operating charge

includes operators' wages, fuel, lubricating oil, grease, sup
plies and parts, social security, industrial accident and work
men's compensation.

Interest, Taxes, and Insurance

Tax cost to be absolutely correct* should be estimated
upon the basis as before mentioned.

However, there is another

method which is nearly correct and which is more easily deter

mined.

This method is known as average .annual investment, and

is based upon years instead of items, which the United States

Forest Service ordinarily uses in its computations.
The average annual investment for any given depreciation

period is obtained by the following formula:
I plus d
2
where I equals initial investment

d

"

depreciation per year obtained by

dividing initial cost by life of machinery
Where the equipment has a residual value at the end of
the depreciation period, the formula becomes

I plus R

plus d

where R equals residual value

The formula may be expressed also as

(N plus 1) times first cost
2 N

where N equals the number of years in which
equipment is to be
depreciated.
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Expressed in other word3 the average investment is equal
to the number of years used for depreciation plus one times

the original investment, all divided by twice the number of

years.

This gives the following percentages:
Period in which

equipment will be depreciated

Per cent

2
3
4

75
66.7
62.5

5

60

6
7
8
9
10

12

58.3
57.1
56.2
55.6
55

.

54.2

Multiplying the initial investment by the percentage fig
ure given opposite the number of years in which equipment is
to be depreciated gives the average investment.

The annual charge for interest, taxes, insurance, storage

is obtained by taking 10^ of the average investment.

The per

centage may be broken down as follows:
Interest
Taxes
Insurance

Storage

&%
2"
1"
1"

Of course, the percentage depends entirely upon the amount
of each and- may vary, but It can be readily determined with a
little investigation.

Depreciation

Depreciation is the shrinkage in the value of a fixed

investment.

At the end of an operation the buildings, trans-
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portation improvements, and equipment are valueless or worth

but a portion of their first cost.

Sometimes, as in sawmill

machines, the residual value is calculated as 10$ of the
initial cost.

Depreciation, then, is this decrease in the

value of a fixed investment which must, in one form or another,
be restored to the original capital from the proceeds of the
business.

The rate of depreciation varies widely with the nature
of the investment and character of its use.

The rate of de

preciation of each structure or improvement depends primarily
upon the use to which it can profitably be used for logging
or milling.

In the case of movable equipment the rate will

depend primarily upon the equipment's resistance to wear and
tear and the length of Its ordinary useful life.

This life

may be determined from past experience and from advice from

the manufacturer of the machinery.

The length of life of

sawmill structures is placed at 10 years by the United States
Government.

Depreciation may be calculated on two bases—(1) physical
life and (2) economic life.

The physical life is the number

of years that an item will do efficient work.

The economic

life is determined by dividing the amount of timber available
by the expected annual cut.

In either case depreciation is

computed on the shorter life of the two.

Depreciation may be computed on the basis of "straight

line" or by a method of depreciating more during the first
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years of the item's life.

The straight line depreciation

results in a uniform amount of depreciation for every year

of the item's life.

It is determined by subtracting the re

sidual value, if any, from the initial Investment and divid

ing by the number of years economic or physical life. However,
because some equipment has a greater loss in resale value

during the first years of its life, the depreciation might be
made to vary according to the desire of the entrepeneur.

Such

charges might vary as shown below:

6

seasons

5

seasons

4

seasons

3

seasons

1st Season

30$

36$

44$

55$

2nd
3rd
4th
5th
6th

25
20
14
8
3

28
20
12
4

31
19
6

33
12.

100$

100$

100$

100$

"
"
"
"
"

In order to be entirely accurate in the measurement of

depreciation, the valuation of the item by accounting methods
should agree with the market value of the item.

However, be

cause the market value fluctuates widely it is not advisable

to continually change the depreciation rate.

Sometimes, in

the calculation of depreciation, it is found that too much

depreciation has been allowed for the life of the item, i.e.
the item has a longer life than anticipated.

In this case the

depreciation may be adjusted to correspond with the longer
life of the item.
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Maintenance

Maintenance is a factor which must be determined.

Main

tenance is meant to apply to that amount needed to keep the
buildings and equipment in repair.

It should not be confused

with depreciation, although some companies frequently include
maintenance with depreciation.

Maintenance includes repairs to buildings and equipment

which will keep the item in efficient working order.

It may

easily be seen that if the foundation of a building is allowed
to rot, or if oil is not kept In a bearing, there will be
ultimate breakage.

Maintenance, then, is the repairs which

will keep major repairs to a minimum.
In estimating the expected return from an investment,
sufficient allowance must be made for maintenance.

When not

taken into consideration the result will be noticeable

in the

less profits for the period in v/hich an excess of major repair
expenses occurred.

An excessive amount of repairs due to

carelessness in taking care of buildings and equipment might
even reduce the profits of the period to a loss.

Operating Charges

Operating charges may be readily determined from statis

tics of the manufacturer of the logging equipment, and from
actual experience.

For instance, the manufacturer, from his

experiences and research, can determine the amount of fuel,

grease, lubricating oil, supplies and parts which the machine
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or piece of equipment will need per hour.

A detailed report

of the fixed and operating charges should be tabulated to help
the operator choose the correct piece of equipment.

This form

may be like that shown on the following pages.
Loading

Because of the excessive cost of a railroad the only other
means of transporting the logs to the mill pond are truck,

water driving, or if the tract of timber is close to the mill,
by tractor or horse roading.

If trucks are to be used there

must be some sort of loading device.

The forms in prevalent

use today are the loading platform or rollway, the Mc Lain
boom loader, crotch line, and a frame loader.

The loading platform is made up of cribbed logs to a

height of the bunks of the truck.
the use of peavies.

Loading is done by hand and

For small logs this device is very effi

cient, but for logs of 30" or more in diameter it is not very
efficient.

For small logs the driver and one other man Is

all the labor which is needed.

For larger logs more labor

must be used and more time must be taken for loading.

The

advantage of the loading platform is its low investment of

erection and maintenance compared to the volume of logs loaded
from it.

The other forms of loading require a stationary engine

for power.
used.

The Mc Lain loader is the system most commonly

The advantage of a power loader lies in the fact that
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(Figure 6)

Diesel D

Price

Tractor

$7700

8

Winch

$1670

Bulldozer

$1712

Arch

$3475

Depreciation Period
Years
Hours

5

Average An. Investment

4

4

4

10,000

8,000

8,000

8,000

$4620

$1043.75

$1070

$2171.87

Fuel Consumption per hour:

Diesel fuel

$4.00

Gasoline

.16

Lubricating oil

.23

Grease

.90

Fixed charge per hour:
Interest, taxes,
insurance

.231

Depreciation
Repairs, labor

.770
.600

.052
.206
.120

.053
.214
.120

.108
.438
.120

Operating costs per hour:
Operator

.750

Diesel fuel
Gasoline

.280
.024

Lubricating oil

.150

Grease

.108

Supplies and parts
Belts, discs
Cutting edges
Tires, track

.200

Cables

.200

and sheaves

.200
.098

Social Security

.0225

Industrial Accident

Workmen's Compensation.0571

Total operating costs $1.5916
Total fixed charge

Total costs per hour

1.601

$3.1926

$.098

;.200

$.200

.378

.378

.658

$.476

<i)>.578

i
$.858
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(Figure 6)
Diesel D

Price

7

Tractor

Winch

$5500

$1400

Bulldozer

Arch

$1450

$2900

Depreciation Period
Years

5

Hours

4

10,000

8,000

$3300

$875

4.4

8,000

8,000

$906.25

$1812.50

Average Annual Invest

ment

Fuel Consumption per hour:
Diesel oil
Gasoline

3.
.15

Lubricating oil

.12

Grease

.8

Fixed charges per hour:
Interest, taxes,
insurance

Depreciation

.165

.045

.045

.091

.550

.175

.181

.363

.450

.100

.100

.100

Repairs, Including
labor

Operating charge per hour:
Operator
.750
Diesel fuel
Gasoline

.21
.023

Lubricating oil

.078

Grease

.096

Supplies and parts
Belts, discs
Cutting edges
Tires, track

.200

.180

Cables and sheaves

.150
.098

Social Security

.0225

Industrial Accident

0S71

Workmen's Compensation

Total operating charges$l.4366
Total fixed charge

Total charge per hour

1.165

$2.6016

$.098

$.180

.32.0

.326

$.418

$.506

$.150
'

.554

$.704

25c

(Figure 6)
Diesel D

Price

6

Tractor

Winch

$4200

$850

Bulldozer

$1405

Arch

$2200

Depreciation period
Years

5

10,000

Hours

4

8,000

4

4

8,000

8,000

Average Annual Invest

ment $2520

$531.25

$883.12 $1375

.027
.106
.080

.176
.080

Fuel Consumption per hour:
Diesel fuel
Gasoline

2.
.14

Lubricating oil.

.11

Grease

.7

Fixed charge per hour:
Interest, taxes,
Insurance

.126
.420
.350

Depreciation
Repairs

.044

.069
.275
.080

Operating cost per hour:
Operator

.750

Diesel fuel
Gasoline

Lubricating oil

.140
.021
.072

Grease

.084

Supplies and parts
Belts, discs
Cutting edges
Tires, track

.200

Gables

.160

and sheaves

Social Security

.100
.098

.0225

Industrial Accident

Workmen•s C ompensat ion0571

Total Operating costs $1,466
Total fixed costs

Total cost per hour

.896

$2.0426

$.098

$.160

|.100

.213

.300

.424

$.311

$. 460

$.524
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(Figure 6)

Winch

$595

Price

R 4
Tractor

$2295

Fairlead

Log.Sulky
#784

R

5

Tractor
$3175

D

4

Tractor
$2700

Depreciation Period
Years

4

Hours

8,000

10,000

$371.88

$1377

5

4

8,000

5

5

10,000

10,000

$1905

$1620

Average Annual
Investment

$490

Fuel Consumption per hour:
Gasoline
Grease
Diesel

4.00
.12
.6

3.00
.12
.6

Lubricating oil
oil

.13
.12
.6
2.00

Fixed charges per hour:
Interest,

taxes,

insurance

.0186

Depreciation
.074
Repairs, Including
labor

.060

.0689
.2295

.0245
.098

.0953
.3175

.081
.270

.3000

.050

.3000

.300

.750
.600
.078
.072

.750

.15

.15

Operating charges per hour;
Operator

.750
.450

Gasoline

Lubricating oil

.078
.072

Grease

Supplies and parts
Belts, discs
Cutting edges
Tires, track
Cables, sheaves
.098

.15

.05

.0195
.078
.072

.140

Diesel oil

Social Security

.0225

.0225

.0225

.0571
T.7296

.0571
T.2891

Industrial Accident

Workmen's Compen
sation

Total Operating cost .098
Total fixed charge

.1526

Total cost per hour $.2506

.0571
1.5796

.5984

$2,780

.05

.1725

ft.2225

.7128

.381

$2.4424 $1.6701
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(Figure 6)'
Diesel D

Tractor

Price

$1988.00

2

Winch

Sulky

$470.00

$784.00

Depreciation period
Years
Hours

•5

4

10,000

Average Annual Investment $1192.80

4

8,000

8,000

$293.75

$490.00

0.0147
.0587
.0400

0.0245
.0980
.0500

Fuel Consumption per hour:
Diesel oil
Gasoline

1.50
.13

Lubricating oil

.09

Grease

.50

Fixed charges per hour:
Interest, taxes, Insurance

-10$

0.0596

Depreciation

.1988

Repairs, including labor

.2500

Operating charges per hour:
Operator

Diesel oil § 7c^

Gasoline © 15jzf
Lubricating oil @ 65^
Grease @ 12^f

.7500
.1150
.0195
.0585
.0600

Supplies and parts
Belts and discs

Cutting edges
Tires, track
Cables, sheaves

.1500

Social Security

.0225

Industrial Accident

Workmen's Compensation

Total Operating cost

.0500
.0980

.0571

#'1.2326

$0.0980

$0.0500

Total fixed charges

.5084

.1134

.1625

Total cost per hour

$1.7410

^0.2114

$ 0.2125

25f,

(Figure 6)
RECAPITULATION

Cost per hour

Diesel D 8

Arch

Winch

Dozer

$3.1926

$0,476

$0,587

$0,858

Tractor

Diesel D

7

2.6016

.418

.506

.704

Diesel D

6

2.0426

.311

.460

.524

2.4424

.2506

1.6701

.2506

.2225

2.178

.2506

.2225

1.7410

.2506

.2225

Sulky
Gasoline R

Diesel D

4

Gasoline R

Diesel D

5

2

4

25g,

(Figure 7)
Falling and Bucking Costs

1 set fallers @ 38^ per M bd. ft.

$9.50

2 buckers @ 35^ per M bd. ft.
Equipment (axes, saws, etc.) @ \<f, per M

8.75
.25

Filing charges

1.50

Supervision and scaling (50$ bullbuck's wages)
Social Security, 3$

5.00
.70

Workmen's Compensation v*'#,w *"** y±wj

liOU

industrial Accident

($? ?5

% }

Total charges per 8 hour day

$27.50

Total charge per hour

$ 3.44

Yarding

1 chokersetter @ $4 per day

$4.00

1 hooker @ $4 per day

4.00

Supervision (50$ bullbuck's wages)
Social Security, 3$

5.00
.39

Industrial Accident

Workmen's Compensation

1.01

Total charges per 8 hour day

$14.40

Total charge per hour

$ 1.80

25h,

(Figure 8)
Mc Lain Boom Loader

(Model A, Skagit, 4 speed, V8 Ford Motor, 2200 RPM)
$2100.00

Price

Sled additional

200.00

$2300.00

Total

Depreciation period
Years
Hours

4

8,000

Average Annual Investment$1437.50
Fuel Consumption per hour:

Gasoline

1.5 gal.

Lubricating oil,

20 qts. per 50 hours
Grease

.4 qt.
.5 lb.

Fixed Charges per hour:
Interest, Taxes, Insurance

(10$ Average Annual Investment)

$.0719

Depreciation

.2875

Repairs, including labor

.0500

Total

.4094

Operating charge per hour:
Operator

.7500
.2250
.0650
.0600
.0500

Gasoline

Lubricating oil
Grease

Boom loading device

Rigging up spar (12 settings per yr.).0320
Wire roping device

.0650

Social Security, 3$

.0225

Industrial Accident

Workmen's Compensation

.0571

Total

1.3266

Total charge per hour:

$1.7360

Percentage broken down as follows:

Interest
6$
Taxes
2$
Insurance
1$
Storage, etc.l$
Total

10$
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it may handle larger logs easily.

A method used In the South

ern Pine region of the United States but rarely used in the
Douglas Fir area is the cross haul.

Road System

The type of road is dependent upon the volume of logs
which will be hauled over it, the weight of load, soil condi
tions, length of service, climatic conditions, and the amount

of money per M which must be charged to it as correlated with
other

costs.

Before the bulldozer or trailbuilder was invented, the
road system was made up almost entirely of fore and aft planked
road, or puncheon roads.

The fore and aft road Is constructed

by laying cross ties on the ground at intervals of 5-6' and

then laying stringers or planks on top of them to form the

runway for the truck wheels.

The cost of this type of road

is approximately 50^ per foot, or $2640 per mile.
Puncheon road is constructed by poles or split bolts laid

crossways on the graded road.

The poles are not nailed to any

thing and are placed close together to form a solid road.

Roads,

dirt or gravel,.which were constructed were done by scraper or
fresno with horses, power shovels, and hand labor.

By the use of a bulldozer or a trailbuilder mounted to
the front or rear of a tractor, better and cheaper roads can
be constructed now than was possible with the old methods. The

roads which can now be built are dependent, of course, on the
type of soil, topography, and the amount of rock encountered.
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Main roads should be ballasted with from 10-12" of rock,
depending upon the length of service.

Road width may be vari

able according to the amount of traffic which it requires.
The road bed should be at least 14'

wide

and allowance

should

be frequently made for turnouts if a wider road is not desired.
Allowance must be made for sufficient culverts and for ditches.

Wherever possible it is better to use fills instead of tres

tles because of the danger of fire and because a fill will be
cheaper in the long run.

Hauling

The majority of operators today contract their hauling.

Contract log haulers can usually contract the hauling at a
cheaper rate per M than the operator estimates that he can do
the same work.

However, if the operator decides to do his

own hauling or to contract the work, he should determine the

cost of such a haul.

Ordinarily, the road cost is not charged

to hauling.

The charge per M will depend upon the length of haul,

number of trips per day, type of road, and fixed and operating
charges against the truck.

The fixed and operating charges against the truck are cal

culated in the same manner as has been previously illustrated
for the tractors.

A rule of thumb for calculating hauling

cost may be as follows:
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(Taken from report of Truman G. Collins)

Basic standby charge

$1.00 per M

Add per M per mile
Company road unimproved
Company road improved
Public road Improved
Public road paved

.17
.12
.10
.07

For each 1$ per mile adverse grade

.01

When operating logging trucks upon public roads the

trucks must bear, besides the ordinary state license plates,

Public Utilities Commission plates.

The regulations of the

State are:

Maximum length; single vehicle
Maximum length; trailer or seme-trailer
Maximum length; combination of vehicles
Maximum width

.

Maximum height

Maximum wheel weight: dirt roads
paved roads

35'
35'
50'
8'
lit

16,000# •
17,000#

Maximum single wheel weight
8,500#
Maximum wheel weight; tandem axle
25,500#
Maximum combination weight
54,000#
#A decent act passed by the Oregon legislature increases
the maximum wheel weight 2,000#.

Regulations of the Public Utilities Commission, besides
charging a substantial amount for license plates, also deter

mines that the operator must insure his truck for liability
damage either with the state or with some recognized private

insurance company.
approximates $75.

The premium per year for this liability
When hauling across a border between states

the Interstate Commerce Regulations must be observed.

Unloading

Unloading into the log pond is usually a very simple
procedure.

The log chains are removed, the bunk blocks knocked
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loose, and the logs rolled off.

Sometimes it is necessary

to unload a portion of the load with peavy.

In some cases

the roadway leading to the unloading slip is elevated on one
side

so that

it will

tilt the

the unloading process.

tionary engine is used.

truck and bunks to facilitate

Sometimes an A framedevice and sta

See illustration.

After the variables of logging and hauling, and all other
factors which place the log in the mill pond have been consid

ered, and the best possible way of performing this work has
been determined, it is necessary to determine what the cost
and procedure of milling the logs into lumber will be.
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Chapter VII
SELECTION OF SAWMILL SITE

If the site for the sawmill be known, the logging plan
can be developed so as to take the logs in the best and
cheapest possible way to the sawmill.

Where should the saw

mill be placed in reference to the stand?

In the preceding

discussion we have been more or less concerned with stumpage,
logging, and the costs and practices thereto.

As before stated,

the value of the mill should not exceed $1.00 per M on the
available stumpage in sight.

Certain factors must be consid

ered in the placement of the mill in regards to the available
stumpage.

These factors may be stated as follows:

1.

Sufficient area

2.
3.
4.
5.
6.

Slope and exposure of ground
Availability of water
Adequate inlet for logs to mill and outlet for lumber
Storage space for logs and lumber
Adequate log pond

7. Fire protection measures
8. Availability of lumber for erection of mill
9. Distance to railroad or other shipping point

By the use of a topographic map of the area it is readily

determinable where to place the sawmill.

A mistake commonly

made by present operators is the choice of some mill site which

has previously failed, or has sawn a different type of lumber
and has moved out after exhausting the supply.

Choice of a

sawmill structure of this type should be carefully investigated.
If the sawmill was of design for sawing dimensional lumber,

what made it fail in business?

Was it poor management or from
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some other reason?

If the mill was designed as a tie mill,

it probably will not efficiently produce dimensional lumber.
Possible the mill is too small, a mistake commonly made.

To

try and operate in a mill which has insufficient space Is very
apt to lead to discouraging results.

If the mill is to be built for only one specified tract
of timber, it should be built at the most logical spot to cut

that timber.

However, if other timber nearby is available for

future use, is it better to plan the mill to be permanent and
cut all of the various tracts, hauling the logs to the mill,

or is it better to build more than one mill as cutting progres
ses?

This is a problem which the operator must determine.

There must be sufficient space for the sawmill and other ac

cessories to the mill, space for office, and additional space

allowed for houses in which to house the workmen and possibly
their families.

If we consider that the factors for the proposed mill
site have been considered and have been found.to be adequate,
we

can then estimate the cost of erection of

the mill and the

fixed and operating charges which may be expected.
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Chapter VIII
ERECTION OF MILL

When building a stationary mill the advice of a competent
millwright or sawmill engineer should be sought.

The operator

makes a serious mistake in attempting to build his own mill

unless he is a competent millwright and knows thoroughly what
he is doing.

The reason so many plants cost twice as much as

they were originally estimated to cost is because proper and
authoritative estimates were not originally made and the added

cost is caused by blunders, changes, and the inability to tell
beforehand how much timber will be needed and how many men
will be required a given time to do the work.

A typical floor plan of a mill is illustrated.
should be plenty of floor space on the mill floor.

There
For example,

space between the back of the head saw and the front edger ta
ble should be left to pile boards in case the edgerman gets
behind in his work.

Also, it is a good plan to leave space

out beyond the trimmer, in both the width and length of the
mill, so that later if it Is decided to install more machines
for the utilization of waste there will be ample room.

The

filing room may be built either at the side or on top of the

mill.

The top in more convenient in changing saws, as the

saw can then be let down into position by a tackle from above
and pulled up in the same way more readily than it can be

handled on the mill floor.

For the filing room to be built on

top requires a solid mill building; or the filing room can be

33.

supported by timbers independent of the main framework to avoid
excess

vibration.

The mill should be designed as a two-story building, with

sawmill machinery on the main floor and engines, belts, gears
and shafting, conveyor system, etc., on the basement floor.
This design is to be found in most of the mills.

Where a ma

jority of operators make a mistake is not taking precautionary
measures against rot.

The piling or timbers are placed in the

earth without any protection, and they soon rot away.

A better

plan would be to use concrete blocks and frame the building
from this foundation.

The floor of the mill must be rigid,

especially around the head saw and carriage.

Continual shift

ing of the log on the carriage, the traveling back and forth
of the carriage, and the vibration of the head saw are apt to
have a detrimental effect upon the floor joists and timbers.

If the carriage track becomes uneven, the result is a weaving
of the log through the head saw, with consequent poor cants
and a detrimental effect upon the saws.

The roof of the building should be preferably of some

fire-resistant material, possibly corrugated tin.

Fire usually

starts on the roof, and the use of a fire-resistant roof ma

terially lowers the rate of insurance which is carried.

If

-the roof is made of shakes or shingles, barrels of water should
be placed on the roof for immediate use in case of fire.

•

There should be as few machines in the mill as possible
to do the work desired.

The more machinery there is,

the more

too - o
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there is to get out of order and to need repairs, and these
accessories are what run up the cost of a plant.

Two engines, one to run the main head saw, the log haul,
log turner, and sawdust conveyor, the other to run all machines

in the back end of the mill, are all that is necessary.

An

extra engine is sometimes used for controlling the log carriage.
This system of more than one engine will permit one end of the

mill to run without the other.

More than one engine will also

avoid the use of a gear or a system of belts, which is subject
to getting out of order.

If more than one engine is considered

too expensive, a tightener may be arranged on the head saw

belt that can be raised to allow the main saw to stop while
the back end of the mill is running.
The labor cost for the erection of the mill should not

exceed 35^ per M bd. ft.

A good plan to follow in erection

of the mill is to make it twice as rigid and strong as estima
ted.
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Chapter IX
MILL MACHINERY

A survey of the market will enable the operator to deter
mine the cost of machinery suitable for the mill.

Mr. Weber

of the American Machinery Company states that it is better to

begin an operation with new machinery.

New machinery, however,

is nearly 50$ more expensive than used machinery of the same
type.

The relative cost and usefulness of the machines must

be considered in selection.

Power

Power for the mill is usually furnished by a steam boiler
and engines.

The waste from the mill is used for fuel.

In

the installation of the boiler, a dutch oven or concrete fire

box lined with fire brick is constructed, and a vertical

boiler placed on top of it.

This leaves the fireman or engi

neer to busy himself with other tasks while the sawdust and

other waste is automatically fed into the firebox.

A conveyor

system and blower system brings the waste to a fuel bin from
whence it is taken to the boiler when needed.

Gasoline or diesel motors have been used successfully on

10 M to 15 M capacity mills, and it is a question whether they
may be successfully used on a mill of 25 M capacity.

The pres

ent day operator estimates that it is cheaper to use steam

power because his fuel costs him nothing.
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Head Saw and Carriage

A mill equal to the size'of a No. 7 l/2 American should
be used.

The maximum size of the logs to be sawn will be

24' in length and 48" in diameter.

Therefore the carriage

and double circular head rig must be of sufficient size to

accomodate it.

The specifications for the mill might be as

follows:

Size of Husk timbers
Size of Husk frame

11 l/2"
5'

Mandrel diameter and length

5 l/2" x
10 l/2» x
3 7/l6" x

Mandrel pulley

24"

14"

Width of feed belts

10"

Length of carriage
Width of carriage

24'
59"

x

Size of carriage timbers

5 l/2"

Number of trucks

6

Size of truck wheels

x

10'

7 l/2"

12"

Diameter of truck axles

1 15/16"

Length of set shaft

24'

Diameter of set shaft

2 3/l6"

Number of headblocks and dogs
Headblocks open for saw
Length of track and ways

3
48"
60'

The most commonly used mill is the double circular and

friction feed for carriage.
feed for the carriage.

debatable.

However, some mills use the belt

The use of a band for the head saw is

An amount equal to 3/32 of an inch will be saved

per cut if the band is used, i.e. the band will save 3 boards

out of every log over the circular saws.

The cost of the

band mill is higher, and more capital is needed to purchase
the band saws and to keep them in order.

The accessories

which the manufacturers advertise, such as log turners, steam
niggers, log stops, shotgun feeds for carriages, are not neces-
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sary.

If the mill operator desires to put more of an invest

ment into the mill to obtain more of an output per day, it is
well and good.

However, the circular mill of a size mentioned

will adequately produce 25 M bd. ft. of lumber per day.
To be efficient the sawmill should be equipped with a

three block carriage, a three saw edger and a two saw trim

mer.

Some operators try to operate with a two block carriage,

a two saw edger and no trimmer at all.

Having machinery too

light, or not enough of it is not efficient sawmilling.

The

sawmill costs, including machinery and labor, fixed and operat
ing, are shown in the preceding pages.

(Figure 13)
Item

Initial

Maint.

Inv.

per yr.

Dep.

37a.

Yrs.

per yr* Life

Res.

Average

Value

An. Inv.

Circular Mill

(3-block-48"open
ing, including

carriage & track)

$1150.00

$50.00

$103.50

10

$115.00

$684.25

600.00

20.00

54.00

10

60.00

357.00

50.00

2.00

4.50

10

5.00

29.75

500.00

50.00

45.00

10

50.00

279.50

Trimsaws (2-wood frame) 90.00

10.00

16.20

5

9.00

57.60

Trimmer (3 saw)

450.00

10.00

40.50

10

45.00

267.75

Canting gear

125.00

2.00

11.25

10

12.50

74.38

Log haul

150.00

2.00

13.50

10

15.00

89.25

Pulleys & shafting

150.00

13.50

.10

15.00

89.25

250.00

1487.50

Edger (4"x46»)

Rolls (dead)$2 each
Conveyor system

72"xl8'

50.00 .

Vertical

Boiler (Extended
fire box)

2500.00

50.00

225.00

10

-lined with firebrick)

500.00

50.00

50.00

10

14"x24" Engine

500.00

50.00

45.00

10

50.00

297.50

Twin Engine (carriage)500.00

50.00

45.00

10

50.00

297.50

Saw Gummer

100.00

10.00

18.00

5

10.00

64.00

Refuse

200.00

20.00

40.00

5

Pump (protection
and Boiler)

200.00

10.00

18.00

10

20.00

119.00

Drag Saw (gasoline)

200.00

10.00

36.00

5

20.00

128.00

Sawmill Building

2500.00

50.00

225.00

10

250.00

1487.50

Pond

1000.00

100.00

10

Dutch Oven (Concrete

Totals

burner

?11465.00 $496.00 $1103.45

* Res. Value equals 10$ of Investment

275.00

120.00

550.00

$6772.73
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(Figure 13)

Item

200' - 1" Wire Rope
(Plow steel) 6 x 19)

Chokers

-

2

54" Inserted tooth saws - 4

I.Cost

Life

&
^56.00

4 yrs.

50.00

732.08

Filing,etc.

10

2.5 "

$126.00
(per 2 ma)

48" Solid tooth saws - 4

358.40

2.5 "

16" Solid tooth saws - 6

40.80

2.5 "

350.00

1.5 "

Belting

Fuel and oil for dragsaw

@ 60{/ per day
Grease, lubricating oil, etc

for mill @ $1.00 per day

37c.

(Figure 14)
Daily Labor Cost for Sawmill

1 Pond man and log haul

$3.50

1 Carriage man (dog setter)

4.00

1 Sawer

6.00

1 Off bearer

3.50

1

3.50

Trimmer man

1 Edger man

5.00

2

7..00

Pilers

1 Mill wright

6.00

1 Fireman

4.00

Supervision @ $150 per month

8.00

Total

$50.50

Industrial Insurance & Workmen's Compensation

2.02

Social Security

1.52

Total charge per day

$54.04

37d,

(Figure 15)

Initial Investment
Average Annual Investment

$11,465.00
6,772.73

Fixed Charge per hour (200 working day year):

Interest, taxes, insurance (10$)

.423

Depreciation

.690

Maintenance

.310

Total

$1,423

Operating Charge per hour:
Grease and oil

.20

Miscellaneous

.913

Labor

6.755

Total

Total Fixed Charge per hour
Total Operating Charge per hour
Total Charge per hour

Add 10# for risk
Total Charge per hour

$7,868

$1,423
7.868
^i9.291

.929
$10,220

38.

Chapter X
ADMINISTRATION AND OPERATION

Only too often the owner of the operation tries to work
in the mill or in the logging portion and gets entirely away
from supervision.

This is a mistake.

vise the whole operation.

The owner must super

If logging is not to be contracted,

a logging engineer.or other qualified man should supervise
logging and the same should hold true for the sawmill.

The

owner has a large job on his hands to keep everything running

smoothly financially, without burdening himself with a posi
tion which may be more capably filled by another man.
A simple set of accounting books should be kept and a

bookkeeper employed to take care of the clerical part of the
business.

In cases where a bookkeeper is not employed some

form of accounting, such as the traveling accountant, should
be used in order to compute federal and state income taxes.

From the past discussion we have covered the costs which
may be expected from stumpage, logging, and milling.

In order

to begin operation and keep the operation running until the
sale of the lumber brings financial returns it is necessary
to have an amount of working capital.

The amount which must

be set aside must equal the operating expenses of labor and

such charges for a period of at least 1 l/2 months.

After

the mill has been in operation for several months, the profit
made can be used to take the place of the working capital
originally set aside.
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Output of Mill

The sawmill's output is limited by

i

1. Inefficiency of the equipment
2. Size of log and length—determines amount of over-run
3. Inefficiency of labor
4.

Plan of mill

5. Amount of merchantable lumber in log
6. Percentage of clears and common cut for orders
7. Volume of logs in storage
8.

Economic and labor conditions.

Utilization of Side Cuts

Most of the present operators use the Spaulding or Colum

bia River log scale.

Care must be observed in using a log scale

which will be relative to present practice.

A few operators

use the Doyle scale and pay their logging contractors on that
basis.

The Doyle log scale gives large volumes for large

diameter logs and small scale for small diameter logs.

Whether

or not the present operator makes his profit from over-run Is

a question which can only be decided from actual observation
of

sawmills now in existence.

The side cuts of the log, as practiced today, ultimately

reach the refuse burner.

ing this waste.

No machinery is planned for utiliz

These side cuts are usually clear lumber and

could easily be made into lath if a machine were installed
which would do

that work.

Log Pond

A sufficient pond must be constructed for storage and

segregation of logs.

Fir mills cut to order, and it is neces-
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sary to select the proper logs.

If the pond is not large

enough for this selection it is worthless.

The pond serves a

double purpose in that it loosens the dirt and other sediment

from the logs Incurred during logging.

This has desirable

effect upon sawing as it reduces wear of the saws.

Where dry

ponds are to be used this factor must be taken into considera
tion.

Lumber Storage

Sufficient space must be provided for lumber storage if
the lumber Is to be air dried.

Racks should be built to keep

the lumber off the ground and consequent dampness.

Kilns

Because of the sawmills small capacity, it is doubtful
whether a dry kiln would be profitable.

However, it has been

suggested that in an area where there are several small mills
operating, a dry kiln could be erected which would cooperative
ly take care of all output of the various mills.
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Chapter XI
CONCLUSION

From the brief survey given in the past discussion, it

is easily seen that the investors may make or break themselves

during investigation of the logging and sawmilling field.
The embryo operator who has experience, good business and man

agement abilities, an insight into the lumbering field, suffi
cient capital, and who makes a thorough investigation before
he invests is likely to succeed.

The man who has only a portion

of these characteristics and who fails to thoroughly investigate

the whole operation is more than likely to fail in his business
venture..

•

Bibliography

(1) "How to Build and Operate a Sawmill" by L.L. Shertzer.

(2) "Tractor Advantages in the Redwood Region" by Emanuel Fritz
- Journal of Forestry, Vol. XXXV No.10, October 1937.

(3) "Earthmoving, Construction, Industrial and Logging Data"
- Sales Kit Release, October 19, 1938; Form 4825,
Published by Caterpillar Tractor Company.

(4) "Oregon State Blue Book (1938-39)"

