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1.1 SCOPE AND USE OF THE MANUAL

Idaho forests are a source for a variety of different forest products, but the most significant are logs manufactutbd during
course of timber harvest. The majority of commercial transactions involving logs require scaling measurement as the means
for quantity determination. The rules and procedures fo
manual

Each dapter of thismanualincludes a table of contents, listing sections and subsections describing scaling practices of
concern to an ldaho licensed log scaler. Some useful tables and detailed reference information may be found in the appendix
section.

1.11  Official Rules
This scalingmanualc ont ai ns of fi ci al Scribner deci mal ACO measurem
applies to all commercial log scaling performed within the state of Idaho.

Gross scale determination shall be made accgrdimules and procedures explained in Chapter 2 ohthisual Gross scale
determination is mandatory and cannot be modified by contract agreement.

Net scale determinaticgshall be made according to rules and procedures explained in Chapters 3, &f #mid rhianual Net
scale determination may be modified by contract agreement.

1.12  Product Classification

Product classification refers to different methodologies of net scale determination. m@hisal explains rules and
procedures for:

e Sawlog net scale (Gipter 3).

o Pulp net scale (Chapter 4).

e Cedar Products net scale (Chapter 5).

All net scale determination is Sawlog product classification only, unless contract agreements indicate otherwise.

Contract agreements may modify any net scale determination rilgsmodification of net scale determination rules must
be furnished to the scaler writing. Log scalers are directed to have written scaling specifications before using any modified
net scale rules, and cannot comply with solely verbal directives.

1.2 GENERAL LOG SCALER REQUIREMENTS
The responsibilities of a scaler will vary to some extent, according to individual employer situations, requirements, and
methods of operation. Essentially the job of a scaler is to provide an accurate and unbiased log scale.

A common means of verifying scaling accuracy is check scaling. This involves another ssaldiniglogs that have been

scal ed, and then comparing volumes and scaling practice
Scaling Pradtes performs periodic check scales on licensed scalers working within the state. When check scale results are
within certain allowable limits of variation, it indicates acceptable scaling practices are being met. Log scalers siysild alw
remain aware athe importance of accuracy and consistency in their scale determination.
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In addition to a thorough knowledge of scaling practices and procedures, a log scaler should be aware of crégifigob
requirements pertaining to any scaling performed wittia state of Idaho. An overview is provided in remaining
subsections.

1.21 Log Scaler License

Idaho law requires that every person performing log scaling for commercial purposes must first be licensed by the Idaho
Board of Scaling Practices. Licensed profesaldog scalers are issued a certificate of registration that serves as proof they
have been tested and qualified to scale logs. License registrations are valid feyeatvwperiod. Log scalers must pass an
examination every two years in order to maimtactive license status.

Subject to certain conditions, the Idaho Board of Scaling Practices may issue a Temporary Permit or Apprenticeship
Certificate to a qualified person which allows them to engage in scaling for commercial purposes.

Scaling is the gantitative measurement of logs or other forest products by means of a log rule. Scaling also includes any
professional scaling service rendered in connection with the measurement of forest products, or supervision of scaling when
such service is rendereequiring the application of scaling principles and data.

Scaling in Idaho without first being duly licensed is a violation of law, and may result in civil or criminal penalties.

1.22  Written Scaling Specifications

Administrative rules of the Idaho Board otaing Practices govern how logs are scaled within the state. Gross scale
determination rules are mandatory in nature, but net scale rules allow parties in a scaling agreement to modify net scale
determination. In these situations, the employer of a sisatequired to provide written scaling specifications. Scalers must

have ready access to these at any scaling site where they are being used.

Written scaling specifications describe whi$pect ohet scale is being modified, and the substitute spadiiiss, rules or
procedures to use in its place. It is noted that these must be furnished to anseaitng. A verbal directive is not an
acceptable substitute. When written scaling specifications have been furnished to a scaler, they must bénfallowed

at net scale determination. A scaler should request changes in writing from their employer for any written scaling
specification that is unclear.

In the absence of written scaling specifications, or in instances where written scaling &ji@tsfiomit items of specific
information necessary to scale logs, scalers are required to use the net scaling rules contaimeanoahis

1.23  Recording Measurements on Scale Tickets
Scale tickets (or scaleslips) are documentation of the total quantiyerée in a truckload of logs. They are important
business records that often serve to identify the transfer of ownership of logs from one party to another.

Scale tickets should always identify the scaler(s) who scaled the logs. Care must be takestélgrtiie accurately record
all data entered. For each log scaled, scalers are required to record on the scale ticket a combination of data fram which bo
the gross and net scale can be derived. Scaling length and scaling diameter must be included.

1.24  Load Identification

For a period of time after completion of scaling, loads of logs may remain where they have been scaled before being put into
log deck storage. New loads may arrive and be spread out for scaling next to loads that have already beeauriscated. D

busy seasons, or in log yards with more than one scaler, it is important to identify which loads have been scaled and which
have not been scaled. Marking or flagging of scaled loads is often the preferred method.

Upon completion of scaling, adicalers are required to be able to identify which loads they have scaled. When a trip ticket
number is painted on a log end, this often can be done by simply matching it with the appropriate scale ticket. At times,
scalers may have to utilize other meam®hsure scaled loads can be readily identified. Some employers require scalers to
mark scaled loads in a manner that identifies the load and the scaler who scaled it.

1.3 PRINCIPLES OF LOG SCALING

Log scaling is a means for expressing quantity in a log,doapen making measurements to determine its size. These
measurements are neither a guess nor an estimate, but rather the result of applying certain fundamental rules and techniques
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The quantities of different sizes of logs are expressed in a log rdleseave as an arbitrarily accepted basis for determining
log volume.

A log rule is a designed standard that is used to convey the volume in a log. The volume of a log is most commonly
expressed as a quantity of basic units of measure. In most of the wamténts of a log are expressed in cubic units of
measure. In the United States the basic unit of measure for expressing log quantity is the board foot, a unit of wood
measuring 12nches wide, by 4nch thick, by oot long (or its equivalent).

In its broadest sense, log scaling is an arbitrary system of measurement, by means of a log rule, that reflects certain units of
measure in a log.

131 Theory and Use of Scribner Decimal @AC0 Log Rul e

Many types of log rules have been used to express board foobhtsoimea log. Their log rule volumes were developed based
upon formulas, sawing diagrams, or mill tallies for logs of different diameters and lengths. Results of these various
computations were assembled in tables that show the incremental increasenwsvithe scale) for larger and/or longer

logs. Throughout the country, most commonly used today are the Internatiomeh “@oyle, and Scribner log rules.

The original Scribner log rule (developed by J. M. Scribner during the edPlgeir@ury) was basl on a series of sawing
diagrams in which circles represented srealdl diameters of logs. Lines were drawn across the circles to represent the ends
of 1-inch boards, allowing Ynch between the boards for saw kerf. Additional lines were drawn on thesdiocrepresent
outside slab loss on four faces of the log, and the loss in squaritige edges of-ihch boards. From the size and number of
boards remaining in different circles, total board feet could be calculated for logs of various lengthsneetdrsliaA

modi fication of original Scribner board fiowahchveloresuwses r es
rounded to the nearest 10 board feet (6 board feet rounded up, 5 board feet roundededelaypnnakingiumbersendingin
a zero (A00). T h e nniioded onk piacé to theolaft, dtod@pingmlee zerd, dane the resulting number was the

Scribner fi d e ci mabrexampte] aulog escaliodg 802abodrddfeget. original Scribner rule would round to 800

board feetmove the decimal one place to the left (80.0) and drop the zero for 80 Scribner decimal volume. This made
calculations easier, especially when tallying long columns of figures. The zero was dropped for convenience only and would
be added back to reflecnfia | board foot tally. Various revisions resul
theearly28cent ury. Over time, the fAdeci mal Co version gained

the Scribner deci masedfoi Wimeldetgmination within tise stai® of kdaha d.ogmo n |
s should be aware that a variety of Scribner deci
al Scribner deci mal i Co v od imutheeApperaddily, ISection-8.eltdlists the t h e
I ACO volume or number of fAboardso (the scaling ex
iameter combinations that an Idaho log scaler will encounter.

o0 "o o

and

132 Scribner DeéecbBmal ¢€ocdhimoeype)

This scale stick is an officially recognized measuring device and a primary tool of a log scaler. For conveniencdarf the sca
figures from the log rule have been transferred to a scale stick which is used to measuersiisinhegs and determine
gross board footage. Scale stick markings show board footage for logs of various lengths and diameters.

The defining characteristic of a Coconitype scale stick is that its principal faces are marked with lines at finehv2
locations. Board foot figures are also given at thanébd mark, thereby making it unnecessary for the scaler to decide
whether to drop to the next lower inch or advance to the next higher inch in measuring diameters that do not fall on exact
inch marking.

When using the scale stick, the scaler reads the board foot content shown at the diameter line for a log of a givéorlength.
instance, for a oot log with a 19inch diameter, the scale stick shows 24 (240 board feet, commonly referred to as 24
boardg; for a 14foot log with an 18nch diameter, the scale stick shows 19 (190 board feet or 19 boards); féoat i)

with a 6inch diameter, the scaktick shows 1 (10 board feet or 1 board). In addition to the scale, there are small red figures
based on the standard rule which gives the squ@deéztt deduction for a defect of that dimension.

1.33  Log Scaling Measurement Tools

Professional log scalers utilize various tools and equipment to perform log scaling. To ensure accurate scaling &ris import
that scaling equipment is kept in good working order, with proper maintenance and replacement when necessary. Some of
this equipment and their uses are described below.
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Scribner Deci mal fi C otyps.cTais$ is a ngeasurmddevic€ magiwvaod with a pointed metal head

at the lower end. It has graduated imhrkings on the haffhch (Coconinet y pe) and | i sts Scribner
for various |l engths and di amdatedrex.t 0l tv od lusn@hegala gtickdslaség i inn a
for diameter measurement of logs and scale computation.

Log Calipers. This is a measuring device with a sliding arm and graduated inch markings. It is used to determine diameter
measure at uncut positions a log.

Logger Tape Marked with feet and inches, scalers generally us@b@5foot selfwinding steel tapes for measuring log or
defect lengths.

Hand Tape. Most often a common carpenter tape measure, hand tapes allow a scaler to measure log end diameters when an
accuate scalestick measure cannot be m&dene scalers use hand tapes as a primary tool for measuring diameters.

Hatchet. Most scalers use a singhitted, tempered hand hatchet with a durable belt scabbard that allows for easy access.
This tool is used fodetermining the nature and extent of various defects by chopping into them. It is most effective when the
hatchet edge is kept sharp.

Recording DeviceeMost of ten this i s a specicanpute)ased firmegondthdpiefdridad dat a
of each log scaled. The handheld computes log scale from data entered by the scaler, which then can be printed to a pape
scale ticket. Some scalers still use weath@able paper and pencil to record log scale information.

Safety Equipment. A brightly colored vest helps make a log scaler visible to machine operators in a log yard. A hard hat,
safety glasses, or other safety equipment is required by some employers.

Tree Paint or Flagging. These are often used to identify loads of logs that have $esded. Paint is also used to identify
certain logs that must be sorted in some log yard operations.
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2.1 GENERAL

Gross scale is defined as the total board foot contents of the scaling cylinder of a log segment, before deductions for any
defects are made. A log scaler must determine two medstinescaling length and the scaling diaméteo arrive at the

gross scale of a log segment.

Al | | ogs ar e gr o sisthissmean$ each lof presenied fer s@ling is tbecorded with its own identifying
scaling length and scaling diameter(s).gkdhat may have broken apart and are no longer attached are recorded separately.
The only exceptions are those pieces that do not meet the minimum length and/or diameter measurement criteria described
within this chaptei recording of these pieces istmequired, but it is a valuable means of identifying all pieces presented in

a scaled load of logs.

Measuring is basic to scaling, and it is extremely important that measurements are made in accordance with rules described
within this chapter. An accumagross scale provides the foundation for determining net scale.

2.11  Scaling Cylinder

An i mportant concept in Scribner deci mal ACo | og scaling
a log segment reflects the board foot contaritshe scaling cylinder. Good scaling practices require that a log scaler
develops the ability to fiseedo the scaling cylinder in a

cylinder is an imaginary cylinder projected through ¢bater of the log and extending the scaling length of the log segment.
The diameter of any scaling cylinder is always identical to the small end scaling diameter of the log segment.-1Figure 2
illustrates the scaling cylinder in a straight log segment.
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Figure 2-1

——

Although many log segments are not perfectly straight, the scaling cylinder is always projected as a straight cylinder. It i
never redirected or bent to conform to the shape of a log segment. When this tygeselgment is encountered, visualize

the scaling cylinder as being in the longest straight section of the log segment, and projecting for the scaling lerigth of th
segment. Figure-2 illustrates the scaling cylinder in a crooked log segment.

Figure 2-2

16' =‘

2.12 Computing Gross Scale for Logs in Round Form

The term #fAlog in round formo applies to those typical
merchantablesize bole portion of trees. Although a lwground form can be a short log, long log, or forked log, the gross
scale is commonly expressed by one number which is the sum of the individual scaling cylinder volumes.

Once an accurate scaling length and scaling diameter have been determinedeteeqgiroomputing gross scale is relatively

easy. A new scaler should become familiar with determining scale volume from the scale stick. Experienced scalers most
often use handheld scaling recorders that automatically compute the gross scale voluthe fcating length and scaling
diameter(s) entered. Volume tables list the scale volume for logs of various diameters and lengths.

The official Scribner deci mal ACO volume tabl-2 ltlistsseheé i n t
deci mal ACO volume or number of fAboardso (the scaling ex
and diameter combinations that an Idaho log scaler will encounter. Although it lists volumes for logs ranging from 3 inches
in diameter and 4 feet in length, a log must usually measure at leasintie @iameter class and have aifio8t scaling

length to receive gross scale.

2.2 SCALING LENGTH

The overall scaling length of a log is comprised of one or more segment lengththemgtoss scale of each log segment

being separately determined. The total gross scale for any log is the sum of the gross scales for each log segment. The
scaling length of a log is always expressed in whole;foatincrements. It is determined fraime overall measured length

of a log in feet and inches, rounded to whole foot increments in accordance with specific rules. Most often, logs are cut a
little longer than their scaling length and this additional length is referred to as trim allowance.

2.21  Trim Allowance

The overall l ength of a | og usually includes a trim allc
cylinder. Trim allowance is needed in the manufacture of finished lumber lengths, to trim off short weatheorchéeks

minor log end damage and to square the ends of boards sawn from logs. Full trim allowance is six inches per log segment,
but it is not unusual for logs to vary from this trim by two inches. When measured log lengths exceed full trim allowance,
plus an additional two inches, the scaling length is rounded to the next higher foot. The proper scaling length for logs with
various measured lengths is listed in the Appendix, SectiBn A

To arrive at the scaling length, a log scaler first measuresvéiiall length of a log in feet and inches. Any fraction of an

inch is disregarded in determining this length. For example, a log measuring exactly sixteen feet, eight azighthgen
inches, has a determined measured length of 16 feet, 8 inchém¢tien of an inch is disregarded).
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A single segment log may have a maximum of eight inches trim allowance added to its scaling length. For example, a log
measuring 16 feet 8 inches has afdét scaling length, whereas a log measuring 16 feet 9 inthes 17#oot scaling
length.

The maximum trim allowance on mulegment logs is six inches for each segment, plus an additional two inches for the
overall length. For example, a log measuring 41 feet 2 inches haat4aling length, whereas a logasuring 41 feet 3
inches has a 4fbot scaling length.

Commonly manufactured log lengths usually have a minimum trim allowance of at least four inches on a single segment log
and at least ten inches on a double segment log.

2.22  Single Segment Logs

A single segment log is any log with a scaling length of 8 feet through 20 feet. It is important to note that the minimum
scaling length is an-&ot log segment (this is a log with a measured length of at least 8 feet 1 inch). Any piece with a
scaling lengthlsorter than 8 feet has zero gross scale volume. The maximum scaling length for a single segmentdog is a 20
foot log segment.

2.23  Multi-Segment Logs

Multi-segment logs are those logs exceeding thls@0maximum single segment length. These logs aréefivinto two or

more segments as nearly the same length as practicable, in accordance with specific rules, and no scaling segment length ca
ever be longer than 20 feet. Logs with scaling lengths gb&tlthrough 4€foot are scaled as twgegment logsLogs with

scaling lengths of 4foot through 6&foot are scaled as thresegment logs, 6foot through 8&foot as foursegment logs,

etc.

Since lumber is commonly sold in lengths that are multiples of two feet, multiple segment logs are generallyntiovided
lengths that are multiples of two feet. For example, a log measuring 33 feet 0 inches has the allowable trinfdiotr a 32
scaling |l ength. Logs whose overall scaling {3dustgptehitb i s an
two 16-foot scaling segments that are used for 4@ scaling length.

Figure 2- 3

'

33' 0" -

16' > | < 16'

-~
v

0

When an even length log must be divided into unequal lengths, the shorter segment(s) is always in the small end (top) of the
log and tle longer segment(s) in the large end. For example, a log measuring 35 feet 2 inches has the allowable maximum
trim for a 34foot scaling length. Figure-2 shows how it is divided as a -i6ot top segment and an -8t bottom

segment.

Figure 2-4

v

v

< 16' >

0]

A log measuring 45 feet 2 inches is scaled as-fod#iscaling length. As shown in Figure52it is divided into three
segments: a Hbot top segment, a H#bot middle segment, and a-f@ot bottom segment.

< 18'

‘1— 352"
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Figure 2-5
45' 2" >

r'y

14' 14' > |[— 16/ —

E3
v
»

J

Logs whose overall scaling |l ength i s an o-segmemlogelcamnmotbar e ¢
evenly divided into multiples of two feet. In these instances, one of the segments will be an odddgnwht and the

other(s) will be even length segments. Again, the overall scaling length is divided into two or more segments as nearly the
same length as practicable. For example, a log measuring 31 feet 10 inches is scalefbassz&8ing length.Figure 26

shows how it is segmented as af@bt top segment and a -féot bottom segment.

Figure 2- 6

31" 10"

A
v

A log measuring 41 feet 3 inches is scaled as a -#wgment, 4foot scaling length. Figure-2 shows the proper
segnenting: a 1doot top segment, a #bot middle segment, and a-fdot bottom segment.

Figure 2-7
41' 3" >

»

. 13" > |« 14' > e 14' >

In all instances when determining segmentation on ardedgth multisegment log, only one segment will be an odd length
segment and the difference between the shortest and longest segment will never be more than two feet. Refer to the
Appendix, Section A3, to find the appropriate scaling length and segment lengths for logs measuring from 8 feet 1 inch to
123 feet 2 inches.

2.24  Measuring Log Lengths in General
For stump cuts, measure lengths from a point on the butt end where the scaling cylinder emerges to the short side at the top

end. For other cuts, make length measurements from the short side to the short side. Dadtéomileegths by measuring
the shortest length between the applicable points at the log ends.

Logs with sweep and crook are particularly difficult to measure. FiguBethebugh 211 illustrate length measurements.
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Figure 2- 8
Point where the Projected
scaling cylinder emerges short side
l= 40' 9" " l

Figure 2-9
Projected )
short side Short side
| —_— i 1
A
]
1
Figure 2- 10
Short Projected
side short side
11 33'0" :l
\ T
1 \
1 1
U 1
I .
Figure 2- 11
Projected
short side Shsrisiie

0

Y

l‘ 33)2 >

2.25 Measuring Lengths of Broken-end Logs
The measured length of a log that has been wholly or partially buskaetérmined by measuring the log from saw cut to
saw cut, as illustrated in Figurel2.
Figure 2- 12
Saw cut

Saw cut

16'7" .

=

The measured length of broken end logs when only one end is bucked, or when neither end is bucked, is determined from
points where the log should have been bucked to square it up. Whenever this measured length is shorter than 8 feet 6 inches
the piece has no gross scale. Always include full trim allowance (six inches per segment) in determining this measured
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length, to arive at the applicable scaling length. The applicable scaling length for these types of broken end logs is always a
two-foot multiple. Figure 213 illustrates determination of applicable scaling length of a broken end log when only one end
is bucked.

Figure 2- 13

Square up
Short side the end

196" ———»

A A

18' 6" »
Measured length

18' scaling length

Figure 214 illustrates determination of applicable scaling length of a broken end log when neither end is bucked.
Figure 2- 14

Applicable Square up
measured length the end

l: 25'0" :1

24’ scaling length

Brokenend logs may also be encountered where thallsend diameter is smaller than the minimum diameter, which is
usually the énch diameter class. In these instances the measured length of the log will be from the large end to the furthest
point on the small end with the minimum top diameter, inclgdime appropriate full trim allowance, to arrive at the
applicable Zfoot multiple scaling length refer to Section 2.32.

2.26  Measuring Lengths of Forked Logs

Forked logs are rarely encountered, but under certain conditions each stem from the fork willdsalinchross scale. This
occurs when a forked stem has afo8t or longer scaling length, including full trim, containing at least a minimum scaling
diameter (refer to Section 2.32). Length measurement of a forked stem begins at the point of daylight.

Figure 2- 15
|« 8! 6” »

s

8' scaling length

28' scaling length

}lou
< 28'11" >

Figure 215 illustrates measurement of a forked log for gross scale. Initial measurement is inclusive of the prominent fork, for
the full length of the log. When the length and diameter of a minor fork meethaméable minimums, the length will be
determined in Zoot multiples, with allowance for full trim

2.3 SCALING DIAMETERS

Probably the most critical element in log scaling practices is measuring an accurate log diameter. The scaling diameter of a
log is measred and recorded in whole, eimeh increments. It is determined by the average of two measureiments
Anarrow wayo di-amgeltert antdhe mMarnrghw wayo di ameter.
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Common tools used to measure di ameterssalreclstdekt hastE@edcoin
calipers. The Coconino Scribner deci mal ACO scale sticl
steel tape is versatile and is particularly useful for obtaining diameters that carmeabered with the scale stick, such as
recessed logs. Calipers are useful in measuring diameters at points along the log other than at the ends.

2.31  Measuring Diameters of Logs in Round Form
Follow these procedures to determine scaling diameters:
1. Measurdog diameters inside the bark at the small end of the log (except when a smaller log diameter can be measured
further down the log due to an abnormally shaped small end).
Measure through the true (geometric) center of the log, not the center of eiedbgwn by the growth rings and pith.
In measuring, disregard abnormal bumps, depressions, breakage, brooming, burls, knots, swelling, and flare; in other
words, measure as though such conditions do not exist.
4. Where possible, read the scale stiglectly from the end of the log, not obliquely from the side.
5. Take a pair of diameter measurements at right angles to each other. Measure the short axiswapdimstwthen take
the second measurement through the true center of the log atngies 4o the first measurement. Take each of these
two diameter measurements to the nearest inch. In Figl6e measurement "A" is read as 11 inches and measurement
"B" as 12 inches.

2.
3.

Figure 2- 16

/10 11 2 / 13 / 14

Il ]

A B

]l" ]2"

T = Points of diameter measurements (Coconino scale stick)

6. Measurements that fadxactly on the 1/2nch are rounded:
e when only one of the diameter measurements falls on thiedi2Zound up,
e when both of the diameter measurements fall on théntfg, round one up and one down.

Figure 2- 17

14" Diameter 13" Diameter

13 1/2" rounds up to 14"

14 1/2" rounds down to 14" 12 1/2" rounds up to 13"

7. The scaling diameter is the average of the nafmn@ay diameter and the riglaingleto-the-narrowway diameter. When
this average of the two diameter measurements results iriach/2ound down for the final scaling diameter.
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Figure 2- 18

13" dimmeter 14" diameter
11" Diameter
11"+12"=23

23 divided by 2=11 1/2 i 2
Drop the final 1/2  A3™HaT=aT 12"+17"=29
27 divided by 2 =13 1/2 29 divided by 2 = 14 1,2
Drop the final 1/2 Drop the final 1/2

2.32  Minimum Top Diameter

The minimum top (small end) diameter measurement for all gross scale determination is generally 5.51 inches (actual

measure) which corresponds to théh diameter class on the Cocond@ r i bner deci mal ACO scale
log having a diameter smaller than the minimum top diameter is disregarded. However, by contractual agreement, a smaller
minimum top diameter may be established, but contract agreements cannot speaifguanmop diameter larger than 5.51

inches. When a contractual agreement specifies a minimum diameter smaller than 5.51 inches (actual measure) a log scale!
must be notified by means of written scaling specifications. Only then will a log scalerctiadéegmaller minimum top

di ameter; ot her wi se, |l og scalers are required to use 5.5

When a log scaler encounters logs or pieces presented for scaling which have not been bucked to separateetiatgria
minimum diameter standards from material not meeting minimum diameter standards, the log or piece will be scaled as
though such bucking had been done. Proceeding from the large end of the log, the scaler will determine the furthest point
where he full extent of the 5.5ihch minimum top diameter is met. The minimum diameter is always located by the -narrow

way measurement (not by the average of the narrow andanmgidé measurements). The measured length of the log to the

point of the minimurntop diameter must always include full trim allowance for a resulting scaling lengtfoist Phultiples,

otherwise reduce the recorded length to the next lowfeo2multiple. Figure 2219s hows a 336 00 | og w
di ameter. At Ooiff u3 U6 tO dwayakiashemagdsine is just under the-radh mark. The log does not

meet the minimum top diameter of 5.510 -oatmultple ®it® fullt®w up f

the log must be recorded as af@8t scaling length withthes6 nch t op di ameter that i s measu
Figure 2- 19
5.0"
2 ? 8" 549"
; 6.0"
< 29' 0" :l
AY A
1 |

When the recorded scaling length must be reduced (due to insufficient full trim allowance at the minimum top diameter
point) and the scadg diameter (narrow and riglaingle measurements) gets larger, use this larger scaling diameter to
determine gross scale. Figur® i | |l ustrates this; by caliper meawayr e men
di ameter at 6.8and(ighdngliameéit @ametcéerasat 7.60 (80 di dootet er
scaling length with a-ihch top diameter.
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Figure 2- 20

33' Q"
31'0"
< 29'0" > l

In the case of a contract agreement specifying a minimum top diameter stmaties.51 inches, the minimum diameter
measurement is exactly that specified in the contract and not a diameter class. For example, a contract that listsnthe minimu
diameter as 5 inches will be considered to be 5.0 inches. Take a single measuremsrtheachert axis of the log to
determine if the top meets the contract minimum.

2.33 Crotched and Forked Shaped Log Ends

When diameters cannot be accurately measured on log ends due to abnormalities, measure the smallest average diamete
above or below the abmmality and project the log taper to determine the scaling diameter. If calipers are not available, use

a scale stick at this measurement point, remembering to allow for bark thickness. The scaling diameter at this point is the
average of the narrow amight-angle measurements, illustrated in Figw212

Figure 2- 21

15" diameter

Caliper measurements at narrowest point and right angle

Figure 222 illustrates a 1foot forked log with one fork sawn or broken off. The scaler must remember that all logs are
scaled as presented. The sogldiameter is 10 inches as measured on the small end. Even if the sawn or broken off fork had
been located one foot down from the small end, the scaling diameter would still be 10 inches as measured on the small end.
When the sawn or broken off fork ags less than one foot from the small end, treat diameter measurement the same as
previously described for crotched logs.

Figure 2- 22

14 16' >
—
e ‘\

10"

2.34  Catfaced and Sap Rotted Log Ends

Special care must be taken by the scaler to ensureadecdiameter measurements. This process becomes increasingly
difficult when a portion of the diameter is missing, such as might occur when a catface affects the log end. When less than
onethird of the diameter is missing visually project the diameteoutph the void area and take appropriate diameter
measurements. When ottérd or more of the circumference (outside area) is affected, take diameter measurements inside
the affected area. Figures23 illustrates various degrees of void (due to catfadicting the scaling cylinder and the

proper method for determining the gross scale diameter measurements.
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Figure 2- 23
8" diameter 16" diameter 14" diameter

Logs having sap rot, some of which may be sloughed away, can pose difficult challenges in takéter dismasurements.

When sap rot extends the length and circumference of the log and the sapwood is still in place, the gross diameter

measurements will be determined the same as for green logs. When some (or most) of the rotten sapwood has sloughed away
the gross diameter or outside diameter will be determined by measuring the remaining sound wood and adding thereto the
estimated thickness of the missing sapwood. When all of the sapwood has sloughed away, the diameter will be determined
by measuring theemaining wood in a normal manner (narrow and rgigle measurements).

2.35 Broken Log Ends

After the scaler has made the appropriate length determination, including full trim, the diameter measurement (narrow and
right-angle measurement® made at the point where the log should have been bucked. Use a scale stick or calipers to
accurately determine the small end scaling diameter.

Figure 2- 24
Diameter measurements
are taken at this point.

18'6" >l

2.36 TaperinLong Logs

Since trees gradually taper from butt to tdpseems reasonable to expect that logs, which are sections of a tree, also
uniformly taper in the same manner. This is generally true but not in all instances. Though giving the general appearance o
a cone, trees usually taper quite rapidly for saivieret above the ground, then for a distance the rate of taper can be slight or
nonexistent. In the upper reaches the tree begins to taper more rapidly, with the rate of taper continuing to in@d¢age as th

is approached.

The rate of taper can beeasured at assumed bucking points with a set of calipers, either making allowance for the thickness
of bark or removing the bark from that area before measuring. However, accurate measurements by caliper are time
consuming, and logs frequently lie in asfiton that makes the task of determining both the namwey and rightangle
measurements impossible.

Long logs, logs with a scaling length of 21 feet or longer, have systematic rules for determining the taper and redllting sma
end diameter of log segmts that cannot be measured. Except for butt logs, the overall taper of a log is the difference
between the two end diameters that can be measured.

2.37 Distribution of Taper in Second-Cut Long Logs

A secondcut, long log is any log with a scaling lengthdf feet or longer that is not affected by butt swell. The first step is

to measure the scaling diameters on both the small end and large end of the log. The difference between these two
measurements is the total taper of the log. For example, a log w@hling length of 32 feet, having a small end diameter of

12 inches and a large end diameter of 16 inches has total taper of 4 inches (16 inches minus 12 inches = 4 inches).
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The second step is to divide the total taper by the number of log segmdatermine the taper of the top segment. Using

our example, a 3ot scaling length is a-8egment log (it has two 1f@ot scaling length segments). Four inches of total
taper divided by 2, equals 2 inches of taper for the top segment. The smalllengdiaaneter of 12 inches is increased by

the 2 inches of taper to arrive at 14 inches for the midpoint, which is the calculated small end diameter of the second
segment.

Figure 2- 25

When taper can be apportioned in amacamount to each segment (such as 4 inches of taper-gegn#nt log can be
apportioned 2 inches to each segment) it is said to be even taper. When taper cannot be apportioned in an equal amount tc
each segment (such as 5 inches of taper isegnenlog) it is said to be uneven taper.

As noted earlier, trees grow with increased taper in the top end. Distribute uneven taper by applying the excesstaper to th
top log segment(s). For example, a log with a scaling length of 32 feet having @sthdlameter of 12 inches and a large

end diameter of 17 inches has total taper of 5 inches (17 inches minus 12 inches = 5 inches). Applying the excelss taper to t
top segment results in 3 inches of taper for the top segment and 2 inches of tapebédtothesegment. The midpoint,

small end diameter of the bottom segment is 15 inches, determined by taking the top diameter of 12 inches and adding 3
inches of taper.

Figure 2- 26

To determine midpoint diameters for ang@edcut, long log follow these steps:

1. Determine the number of log segments in the scaling length of the log.

2. Determine the total taper of the log.

3. The taper is even taper when the total taper divided by the number of segments equals a whol@mwimalbe number
means there is no fraction left over after dividing). For example, 9 inches of taper-segan@nt log would equal 3
inches of taper per segment (9 divided by 3 = 3). Apportion the taper to each log segment by adding the taper per
segnent to the previous segmentédés small end diameter.

Figure 2- 27

4. The taper is uneven taper when the total taper divided by the number of segments equals a fractional number. For
example, 7 inches of taper on &&gmentdg would equal 2/3 inches of taper per segment (7 divided by 3H3).
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