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Abstract Acknowledgment

SThe moulding and millwork industries process nearly 1. 3 The Timber Quality Research Project of the USDA Forest
billion board feet of Ponderosa Pine annually. Unfortunately, Service Pacific Northwest Forest and Range Experiment
thousands of trees are harvested unnecessarily to Station. Portland. Oreg., made a significant contribution to
compensate for inefficient processing. To help improve this the completion of this study through their assistance and

* situation, researchers at the Forest Products Laboratory expertise. -

developed maximum cutting yields for 6/4 Shop lumber in
grades No. 1 Shop, No. 2 Shop, and No. 3 Shop. Yields
were developed by building a representative 6/4 Shop
lumber data base and simulating sawing of the lumber by
the computer program OPTYLD. Results may be used to

* compare cutting yields between 6/4 Shop grades, to guide
grade selection, and to estimate possible improvements in
processing decisions. Results also encourage more
automation in lumber processing.

This paper is part of a series on maximizing cutting yields
of 5/4 and 6.4 Shop, and 6/4 Vertical Grain lumber.
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" Introduction Study Procedure

The losses that occur in the moulding and millwork industry Sampling
from inefficient cutting practices are not only costly to the
manufacturing operation but create a substantial and A sampie of 6 4 No 3 and BetteT Cr,. w:

. unnecessary drain on the national timber resource Each collected over the geographical nq. _,f - ncer"> '

* year. an estimated 700 million board feet of timber are (fig 1) Mill cooperators selected tmqe ',mber for' the,
removed from the resource base just to compensate for inventores that they judged to be representavo t '.f "Pt,
inefficient processing. To foster better utilization of our suppliers The cooperating mills were oatmed tr O r
timber resource, we need to encourage the changes California, Arizona. and New Mexico, BecaLs', wv - ,eodtf !

" necessary to update processing technology. Such updating the sampling method used for 5 4 ShoD t6) w.s *o
includes use of automated systems that locate lumber cumbersome, a 10 percent systematic sampling ritod
defects, make processing decisions, and execute those was employed for the 6 4 Shop to broaden the Sad'phrQ

" decisions through computer-controlled sawing systems. This base Sample boards were obtained for measurinq by
study was conducted to establish a foundation for selecting every 10th board from a standard shipping unit
automation in the moulding and millwork industry. The first This unit is defined as a strapped. dr, sold-stacked ,ile cf
objective was to build a representative data base of 5.4 and lumber that conta~ns approtev 2 500 noa'd ft-,

* 6/4 Shop. and 6/4 Vertical Grain lumber presently being depending upon toe length. width and r-,im !me, of boa '.
- used by the industry. The 6/4 No. 3 and Better Shop grade We actually selectec 16086 bOar, f,-! ,t 6 4 3 'v
., data base was used for this report whi.;h is the second of Better Shoc umber from r'c\;s ,lt; '' .

a series (6.7).? The second objectve was to simulate the distribulon ot boardc, ! amoleo 0, ;mr'-y,,. r ;
processing of this graded lumber with the computer
program OPTYLD (5) to obtain the maximum clear curtng All sample niateria' was reinspected hy Quality
yield. Using the computer to evaluate every reasonable way of the Wostern Wood PrOduct,. As iciatior t vo,
of ripping and crosscutting each board. maximum cutting grade and Ic, ' i ran np, tcr i t- i I ., o -,
yields were developed that can be used to.com pare grade misgrad;,e rI .',As ' t, 4,1., A .,

output and to evaluate different processinq mefods runber)e(! 10i ar i Is ,tri ntfe ;r b ,,
,uortine '-asn*- -,t '>.-

The literature is void of any information that even closely board! mear , t'-' ; . ,,' r n. ' * -.

responds to these objectives. Previous attempts Dy pro ",it, .- '-: ; v r.I; '1 .'..'< i : , :
researchers to obtain cutting yield data based or factory
situations were hampered by the need to measure hurmnr
performance and ability, and by the problems irhpret v.r . . .. . ..... .

studying daily runs of lumber Thus individual .oard ',
contribution could not be analyzed nor could repeated trolls
or alternative processing techniques he tried en th same ' " ' '

set of study material Now however, the is, " b , (O' ,,itu '
and the computer program OPTYLD enables repated
cutting simulations without the operator s biases 3ffectirl,;
results.

,- - -
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The actua windths and iengtl 31 thlie noard.'. ampied aie
summarized in table 2. Of the 16,086 Doard t,! of 6-. No
3 and Better Shop measured, lengths r, jed fom 6 to 16
feet Approximately 85 percent of the lumber was 16 feet in
length Sample board vidths t. - .d from 5 to 24 inches.
with approximately half of the total volume less than 11
inches. one-third between I1 and 14 inches. and the
remaining one-sixth 15 to 24 inches wide liable 2)

*" Data Collection
*l. A complete digital record was made of each selected board

and all defects, including type of detect and its location to
the nearest 1 4 inch Board data recorded inciude board
number. grade, unit number, width, length gross surface
measure, and net surface measure Defects were measured
to the nearest 1 4 inch on both face- , of each board (fig 2)
using special measuring tables constructed for this purpose
All defects were tallied by type and the four coordinate
points of a quadrilateral which contained the defect (fig. 3).
The complete area of each board face was classified as
either defect or clear to duplicate, as much as possible.
what 'would be expected from a functional, automated
lumber defect scanner. Any blemish not acceptable in a
clear cutting was classified as defect and recorded.

Figure 1 -Distributon of ponderosa pine (ML83 5059) Multiple defects were grouped within a single quadrilateral
and assigned the code of the most predominant defect.
Interpretation of the final location of some defect
boundaries was necessary because the sampled lumber
was "oversized" in thickness. This proved important when
estimating the extent and severity of torn or chipped grain
that might 'dress out'' versus 'persist" after normal

__________________________________. surfacing.

Measure First Face Simulated Board Processing
Program (OPTYLD)
To obtain the maximum clear cutting yields for making the
comparisons between grades of Shop lumber, we used the
computer program OPTYLD that Giese and McDonald (5)
developed specifically for this purpose This computer
model simulates the three basic sawing operations-
multiple rip, crosscut, and rerip-typically used in
processing 6 4 Shop-graded lumber.

Constraints of this computer program to analyze the data
Flip board are

-only clear, two-face cuttings can be obtained.
-1 4-inch increments used to describe board size. defect

--i_ coordinates, saw kerf. and cutting dimensions.
-maximum board size of 24 inches wide and 16 feet

01 N 196 long

Measure Opposite Face

Figure 2.-Board measunng procedure. (M 148 959)

2
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program was used for caicujati; ,aivaqea ie clear
material after the mn'a .im ' ,.(4-i' d " , tting
solution was calculaltd -t reripp-r'q widtrs were 1 75

2 50, 3 00 3 50 and 4 50 mnor; 'v' ', depveloped a cutting
-... value index (table 3) to compar 1 l alue of different s:ze

-- "cuttings so that the hfghest retur- f'Y)" each Doard COUld
be calculated These valtw, .ti: ro m, jn ilaf

,..: " .- . represent current induistry V'ri

Table 1.-Sample data, 6 4 Ponderosa Pine Shop
"-.. Number Total Average

"- - Grade of volume

boards per board

--- Board feet' - ..

No.1 107 2.984 27 9No. 2 346 8 136 23 5

No, 3 238 4,966 209
Combined 691 16,086 23 3

Scaled net surface measure times 1 50

Table 2.-Board size distribution, 64 Ponderosa Pine Shop

Board length Length distribution
"2 .. -Width

16 feet 16 feet Total 16 feet 16 feet Total

O _In. - - ---- Board feet--------- --- Pct-------

4-10 1.643 7,050 8,693 10 44 54
0 2 4 X 6 8 10 11-14 607 4.100 4.707 4 25 29

Code Y1  Y2 X Y3  Y X2  15-24 82 2,604 2.686 1 16 17
4 Total 2.332 13,754 16.086 15 85 -

NK 2 6 4 2 4 10

Figure 3.-Defect measuring procedure.
(M 148 955, M 148 954)18 M 9Table 3.-Relative cutting value index, 6,4 Ponderosa Pine

Shop

Cutting length (in.)

The computer model combines the board and defect data Width 9-12 13-19 20-26 27-35 36-47 48-59 60-71 72-83 84
of both board faces and selects the sawing solution that
results in the maximum value and/or yield of clear In. ------- -- Value' per 1,000 square feet--------
cuttings. To obtain the best sawing solution, all valid 250 800 810 820 840 860 880 1000 1030 1150

combinations of ripping then crosscutting are calculated 3.00 800 810 820 840 860 880 1000 1030 1150
for each board, and the value or yield of clear cuttings 350 810 830 840 860 880 910 1040 1070 1200
obtainable from these combinations is compared. 4 50 820 840 850 870 890 930 1080 1120 1250

475 825 845 855 875 895 950 1100 1145 1300
For the 64 Shop. we selected five cutting widths for
multiple ripping. 2.50. 3.00. 3.50. 4.50, and 4.75 inches. Value has no units

These widths generally represent industry practice.
(Additional interpolations are necessary for widths not
selected.) Five rip saws were available for up to five rips.
plus a 1 '4-inch edging allowance to straighten one edge
of each board. Random length cuttings were calculated-
9 inches and longer in increments of 1 inch. but not to

exceed 84 inches. To be consistent with present
processing practice. the reripping feature of the computer

3
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Methods and Results

Maximum Cutting Yield by Grade Table 5 -- Total c:ear cutting values. 6 4 Ponderosa Pine Shop

The maximum clear cutting yields were computed or each Length in.

* yieldsWidth
grade by computer simulation u-ing a realistic set of mill 9-12 13-19 20-26 27-35 3i;-47 48-59 60-71 72-83 84
requirements These maximum yields were cornpiled fron

the individual board-by-board solutions that maximized the - ' ,

value Cutting values from the cutting value index were

used to make cutting solution decisions that would yield ;1 BOARDS A AL. vALUE' 1 610

larger cuttings Individual board cutting solutions were 75 8 C . 2 2 2 2 1 2

summarized for each grade by the number of cuttings, total 2 50 .. -- 2' 51 46 51 52 46 122

value of cuttings, yield per 1.000 board feet, percent cuttirig 3 00 , 11 14 16 26 24 29 13 69

area to board area, and total linea, feet of cuttings per 3 50 9 16 '7 22 33 32 52 58 125

1,000 board feet (tables 4-8). Each summarization provides 450 13 '9 29 23 26 36 25 147

results germane to different objectives. Mili managers and

operators can ise these results to make production. NO 2 S HOP

purchasing, and processing decisions, keeping in mind the 346 BOARDS TOTAL VALUE' 3 713

limitations previously mentioned The actual number of 175 3 32 15 15 0 5 2 2
Cuttings obtained from all boards by cutting width and 2 50 5 5; 1 1 0 84 216 150 149 91 240

3 00 34 69 63 92 93 82 70 43 130
length classe, d~e shown in table 4 These are maximum 3,50 49 86 78 90 10 75 114 88 211
yields that can only be expected for the sample of boards 4 50 11 28 26 30 35 14 45 16 106
used and the options used in the computer program. 4 75 14 32 23 32 38 34 26 14 108

NO 3 SHOP
238 BOARDS TOTAL VALUE' 1 877

175 32 29 12 8 6 0 0 1 0

Table 4.-Total clear cutting yield-piece count. 6,4 Ponderosa 2 50 70 '38 130 121 124 80 70 42 52

Pine Shop 300 32 60 53 50 61 36 41 26 40
350 28 61 50 46 50 28 29 17 46

Length (in.) 450 7 17 7 18 10 14 29 6 13
Width 4.75 10 11 16 10 14 14 2 3 7

9-12 13-19 20-26 27-35 36-47 49-59 60-71 72-83 84
Value has no unr!t,

--In - ----------- No of cuttings-------------

NO 1 SHOP
107 BOARDS, BOARD MEASURE 2,984 BOARD FEET" 1.75 76 59 19 8 5 4 3 1 2

2.5 81 5 8 19 7 6 4 321 70 The actual accumulated value for each cutting width and
3.00 35 39 35 28 35 24 2 2 7 length class by grade is shown in table 5 and reflects the100 35 39 35 28 35 24 21 7 33

* 3 50 35 49 36 34 38 26 30 28 49 relative cutting recovery by cutting size Comparisons can

- 4.50 29 31 31 34 21 16 16 9 43 only be made within a grade as these are total values not

. 4 75 13 28 20 28 22 9 5 7 34 values per int board volume This table is presented as an

NO. 2 SHOP examole of the type of informahon available from tne

* 346 BOARDS, BOARD MEASURE 8,136 BOARD FEET computer prog1 ram for those' nte-ested in determ"mina tht

175 328 221 81 48 23 9 1 2 2 effects of different processing options a diterent alue

250 572 655 392 398 344 179 126 64 137 table. or dilferepnt ke'f widths3 For example. two different

300 189 248 159 166 124 82 50 25 62 sets .. il rpphnrj 7,:lthS var be rl't cmparec after
350 231 269 164 140 113 63 67 42 83 running ,ato tnrough he C~m Oultl program OPT YLD
4 50 40 66 42 35 31 9 20 1 3' oa " e _ . ,-. **. ', e
475 46 72 36 35 32 20 11 5 30

NO 3 SHOP T ,r ttn'- "o' th. . , ,' " .,'

* 238 BOARDS. BOARD MEASURE 4 966 BOARD rcr T.. n1:: ' h e. !-.

1 75 322 199 53 26 15 1 0 2 r-. 1 - r , "ir I 's 'ri1or'v.,1e' /i

250 468 605 389 264 198 95 60 29 t-,. 3rt.' . ''. . .". . 1
n, ' '-

- 3 00 179 215 134 91 83 36 2 I. ; ' , t.:.

350 134 189 104 70 56 23 17 8 ".
4 50 26 40 12 22 9 9 '3 2 4 ... . .. .

4 75 33 25 25 1 1 12 8

4
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Cutting yields for cuttings other than those calculated In t is Table 7.-Cuttng size distribution, 6 4 Ponderosa Pire Shop
study can be estimated rom table 6. However. only length (in I
minimum yields are then obtainable. For example. ir table 6 Width
for No. 1 Shop. the 11.4 cuttir'gs 4.75 by 84 inches wili 9-12 13-19 20-26 27-35 36-47 48-59 60-71 72-83 84
make at least twice that many cuttings 37 to 42 inches
long. Naturally. shorter cuttings cannot be summed to get l.',i- *,,...... ...

longer cuttings, nor can cuttings less than 9 inches in length
be counted as usable material because of computer '07 BOARDL)S 1uAE l&,AR1. ;H ,A EJ:Y SQUoARE i LET
constraints. Widths also can be subdivided similar!y to 1 ' .18 . 26 ,0 1 0 05 0 10
lengths. but only in multiples or fractions of widths shown 9, ) ',.t 2 - ul

01. 8'.
The distribution of clear cuttings recovered by grade is 3 5 ,

50 49 7 e 1 0, 06 5
obtained from the total cutting area within a size class as a 4 3 :'15
percent of the total area of the boards (table 7). Maximum

cutting volumes expected by cutting size by grade are % C
calculated directly from these percentages. For example, 346 BOARD. T-TAL [L ... AE , tRR, SulARE FEE,

46.3 board feet (4.63 100 , 1,000) of the 4.75- by 84-inch 1 i 2 e! R 1 5, 03 :
250 5 89 327 280 2 2 8 1 54 359cuttings could be expected from 1.000 board feet of No. 1 300 7 49 1 35 1 92 ' 91 n 1 2 72 1 95

Shop. whereas 1.000 board feet of No 2 Shop would yield 350 108 5 8 2 2 - , 3 9 41 304

only 14.9 board feet (1.49,100 "< 1,000) of the same 4 50 24 59 54 7 0 7 3 25 146
cutting. The relative distribution of the required cuttings of a 4 75 29 68 48 65 7 4 42 23 1 49
cutting bill from a grade can also be obtained for best grade
recovery and raw material selection. N' ,

238 BOARDS. TOTAL DORD A RE. 3113 SQUARE FEEI
175 121 109 043 0 8 022 02 000 003 000

2 50 253 4 89 4 53 4 11 .1 '4 257 1 98 1 14 1 28
300 1 16 211 187 1 -1 2)c-2 1 16 1 15 71 97

Table 6.-Cutting yield to board measure, 6/4 Ponderosa Pine 3 50 1 02 2 13 1 71 1 55 1 63 88 78 44 1 08
Shop 4 50 25 58 25 6 .  34 42 78 14 31

4 75 34 38 54 32 46 42 06 07 16
Length (in.) ' Board area determined from rioarcd coc,dri!es and-t nol il

9-12 13-19 20-26 27-35 36-47 48-59 60-71 72-83 84 sane as scaled surface measure

In ---- ------- Cuttings per 1.000 board feet--------

NO. 1 SHOP
107 BOARDS, BOARD MEASURE - 2.984 BOARD FEET Total lineal feet of the random length cuttings bv grade and

1 75 255 198 6.4 2 7 1 7 1 3 1 0 03 0 7 width per 1.000 board feet are shown in table 8 These
2.50 272 372 27.2 36.5 248 208 15.1 10.7 23.5 results include the rerip yield 'ind where determined by

. 300 11 7 13 1 11.7 94 11.7 80 7 0 2 4 11 1 summing the indivduai Cutting lengths Again the relative
3 50 11 7 164 12 1 11.4 12 7 8 7 10 1 9 4 16.4 differences and similarties that occuf between the three
450 97 104 104 11 4 70 54 54 30 144 Sho-p grades are shown 'n this table The ieal footage
4 75 44 94 67 94 7 4 30 1 7 24 11 4 data are used to evaluate (litterent conM)utpr runs where

NO 2 SHOP cutting options are being compared
346 BOARDS. BOARD MEASURE 8.136 BOARD FEET

1 75 403 272 100 59 28 11 0.1 02 02 Maximum Cutting Yield by Board Size
250 703 805 482 489 423 220 155 79 168
300 232 30 5 195 20 4 152 10.1 62 3 1 7 6 Because the nmaximun ,ttrtq Vel s ava.abie for ea 1

3 50 284 33 1 202 17 2 139 77 82 52 102 board in the Ponderos2 Pint data base, !ho ms.ts aro
- 450 49 81 52 43 38 1 1 2.5 7 38

4 75 5 6 8 8 4 4 4 3 3 9 25 1 4 6 3 7 presented by board size for the three ,hr. ;'>1des Thr
yield of clear cuttings fro, any (-ivon toardi Ut e)'du L)" the

NO 3 SHOP size and location of clear areas and tho ze ,i hr bearci
238 BOARDS. BOARD MEASURE 4.966 BOARD FEET Because the timber re s(ce ,s chai(qinc ,-n In'

- 1 75 648 40 1 10 7 52 30 02 00 02 00 diameter, second-growtn -f-- -f i o , ,2 , ,,, ' ! it, r
250 942 121 8 783 532 399 19 1 12 1 58 60 is being prrcessed Ti ef " rhi . , ] . rK
300 360 433 270 183 167 72 58 30 38

industries is lower i r ", i' ,
350 270 380 209 141 113 46 34 16 36 l , .... ..
450 52 80 24 44 18 18 26 .4 8
4 75 66 50 50 22 2 4 1 6 2 2 4 The percent of nmaxrmit:rr' int, " ,,. ' - 0' , ,, i - .,tie

difference as suifac(e m , c~ r , -- r hi . 29 ir

each grade Indiv,d- ,1 o ,' - i'r..iricm; ' -  
,'. '<"1:2-'

%' ., . .



Board value, plotted against surface measure (figs. 7-9), where V total value of clear cuttings
shows the correlation between low-value small boards and A total board area in clear cuttings (ft,)
high-value large boards. This is a direct result of the size UV value per unit of olear cutting
and number of clear cuttings these boards can produce.
Individual board values and average value plotted for each For each grade, these values are 1 025 for No 1 0 956 for
surface measure show the total variation by board and the No. 2, and 0.902 for No 3. These values do not vary
relative difference between the grades. The effect of greatly tut do reflect the cutting sizes and cutting values
changing board size can be determined by resampling a obtained by grade.
Shop grade, calculating board surface measure, and
estimating yield and value from these data. Recovery of clear cuttings relative to the board footage in

the sample is obtained by:
Recovery A •100 R t2)

The differences that occur between the Shop grades of 614 B

lumber are evident from the value obtained per unit area of where A total board area in clear cuttings (ft')
cuttings, the recovery percentages, and the computed B board feet
cutting values per board measure as they are shown in R - percent recovery of cutting area to board feet
table 9. Because the raw material for the moulding and
millwork industry is purcthased on a per 1,000 board feet By grade. maximum recovery percents are 52.6 for No. 1.
basis, the resulting cutting values obtained from the study 47.7 for No. 2. and 41.9 for No. 3 Shop These percentages
boards are shown based on the same measure. reflect differences due to grading rules applied by the
(Remember. these values have no units and are derived grading association. To convert these values to percent
using values from the cutting value index) (table 3). recovery of cuttings in board feet, multiply the percentages

by 1.5.
The value per unit of clear cuttings obtained for each grade
is calculated by: Finally. the cutting value expected for 1,000 board feet is

calculated by:
V V UV (1) R X 1,000A 10 X UV = V M (3)

A 100

where R = percent recovery (from eq. 121)
UV = value per unit of clear cutting (from eq. 11)

Table 8.-Total lineal feet of cuttings to board measure, 6/4 V/M -- value per 1,000 board feet
Ponderosa Pine Shop

Width No. 1 No. 2 No. 3 By grade. values per 1,000 board feet are 540 for No. 1,
456 for No. 2. and 378 for No. 3. Assuming the relative

In. - - Lineal feet per 1,000 board feet - ----- value index table used was reasonably accurate, these
cutting values should represent the absolute differences in

1.75 91 122 154 yields between these grades. The actual value recovered by
2.50 708 883 897
3.00 283 354 3an individual operation may be substantially different from
3.50 399 381 264 these figures. due to processing methods and acceptance

i 450 269 99 68 of other than clear cuttings.
475 196 98 48 Reripping

9.-Recovery from 614 Ponderosa Pine Shop In most millwork and moulding operations. the primarybreakdown of lumber to obtain clear cuttings involves
V 100A 1.000v ripping lumber full lengtn followed Dy crosscutting AfterB V A crosscuttng. all materal is then either a clear cutting -)t

Shop Total Total Total Value' Recovery Cutting classed as defective The defective material may 'onta,-

grade board value of area of per unit cutting value' clear areas that meet or exceed the rnimrr um clear C,,tt,
measure cuttings cuttings cutting area to per 1.000 size but are unobtainable by the rip theri crosscI..!4

board board operations. These areas can be salvaqed by an additional
measure feet ripping operation, called reripping or backripping Usual,

Board V' Ft2  V'ft Pct the crosscut operator identifies the salvage pieces, cutS-
feet them to length, and sends them to the rerip operation

No. 1 2.984 1.610 1.570 1 025 526 540
No. 2 8.136 3.713 3.882 956 47 7 456
No. 3 4,966 1.877 2.082 902 41 9 378

Value has no units isee table 5) 1

<16, .. . '

i %
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Summary

Results presenrec ..S - e -m- o. ' Int (so'''' ' (I rnl yt .,: ,

re .Q'>ts are Rhoe. ,s''ri . :-0m' '.- :s'0K21 1 'v '

per 1 000 0bor i r , 0; ' r. ue's'n ,re coosten: and .,

wsut Io e n r - .....

Cut;,ng yield increases or 3 3 ti, .3 eH 'I ,'0 .,. t.tr ,,'c UtN .. - .,

cutting yield and value n'ceases o 2 8 to 6 6 :-,r-vt..-" e 1 Qt
directly attributable to the rerpQing ofoera,or 1i- %c, 2 Shop t:' 3 :. a' i

return

Ths study also provides -,n .,

Table 10.-Rerip yield to board measure, 6 4 Ponderosa Pine Shc- noads This crata tose ..

Shop improved utilization -'et'ors ar't; < '

methods or the same boards SJC r f

Length (in.) evauat n, aiternanve orodutr- -- '<. . -
Width ong-no e,;aia 34 f -,<n '.> ,.

9-12 13-19 20-26 27-35 36-47 48-59 60-71 72-83 84 that reaoner a n
that researchers and zalle-. ^,i e.ie ,r ' t;

- .----- ReriQ -:urngs oe 1 000 hoard f1.t3 series of reports the valiue of the cUrrrt!,n va i e

NO 1 SHOP pursuing imDroved tizat;c,-

107 BOARDS BOARD MEASURE 2.984 BOARD FEEt
1 75 25 5 19 8 6 4 2 7 1 7 1 3 1 0 0 3 07 Any *n.prored utibzation practices imhprementci ,i 'o'-

,-

250 3 7 3 7 3 1 0 0 3 0 0 0 s~gnificant savings in timber resources Tnter a, n.al,-.
<'<I 1 7 - 0 .0 0 0 0 0 0 to inefficient processing 's a resource \astcJ't. .'r,

3 50 3 0 2 0 3 0 0 a 0 0 0 be replaced with other growing stock of the same -,.1'

4 50 0 0 0 0 0 0 0 0 C substitute species
4 75 - --... .... .

NO 2 SH C L
346 BOARDS BOARD MEASURE 8 36 BOARD FEET

1 75 403 272 100 59 28 11 0 1 02 02
2 50 7 1 3 3 10 5 4 0 0 0 0
3 00 5 0 2 5 i 2 2 0 0 2

*3 S 2 i r 1 1 2 C
4 50 0 C 0 0 0 0

4 7 ..

t 3 S OP
2"38 BQARDz.J BOAR " M.'::r ., K; B3.D FEEr
75 648 01 107 2 2 0 0 02 00

3 0C 4 62

3m 18I8 0 , '7 } S c (

C5 0 0 6 i
*4.-s --

Table 1 - Pip and rerip y'i'd s;nimi'y. 6 4 Phndpr'-' Pne

Shop

Shop Maximum cutting yield Vaic

grade Rip Rerip Rerip Rip Rerip Rerip

%r 531 56 3 1K -
N(" 2 3 683 199
No 3 1 928 153 '1 -. -

* Value has r' urnits see taol 5
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