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PREFACE 

This study was conducted in September 1958 by the Forest Prod

ucts Research Center in cooperation with the Long-Bell Division of Inter

national Paper Company, Vaughn, Oregon, and the Douglas Fir Plywood 

Association. The Columbia River Log Scaling Bureau furnished a log 

grader to select and grade the study logs, and the Pacific Power and 

Light Company installed equipment to measure electrical power require

ments of the lathe . 

Objective 

Broad objective of the study was to determine advantages of heat

ing Douglas fir veneer blocks prior to peeling. 

Scope 

To compare veneer production from unheated blocks with that 

from heated blocks, a pair of matched blocks was taken from each of 36 

Douglas fir No. 2 Peeler logs averaging 35 inches in diameter, and from 

each of 39 Douglas fir Special Mill logs of low quality and small dia

meter. One block of each matched pair was marked to be heated before 

peeling; its counterpart was marked to be peeled without preheating. 

Thus, the blocks selected for study were divided into four groups; name

ly, heated and unheated blocks from each of the two log grades. Recom

mended wood temperatures for peeling were sought, and heating sched

ules needed to attain these temperatures were determined prior to peel

ing the study blocks. 

The major basis of comparison between the four groups was the 

yield by grade of dry veneer. However, observations were made on 

several other factors that affect quality, quantity, and cost of finished 

plywood. Factors, measured or observed, included the following: 



Total yield of dry veneer, including that from cores. 

Grades of dry veneer. 
Quantity of veneer degraded for roughness, 
Variation in thickness of undried veneer, 
Moisture content of undried veneer, 
Drying time, 
Lathe power. 

A supplemental study, undertaken by the Douglas Fir Plywood 

Association on veneer from each group of study logs, was to compare. 

the following additional factors: 

Variation in thickness of rough plywood panels, 

Glue requirements, 
Glue-bond quality, 
Face checking in finished panels. 

RESULTS 

Major advantage of heating Douglas fir veneer blocks prior to 

peeling was increased recovery of A-grade veneer, largely because of 

lessened splitting. 

Net gain in value. because of preheating was estimated at $4. 35 

for No. 2 Peelers and $12. 83 for Specia.L Mill logs, based on a thousand 

., board feet, net log scale, 

' 

' 

Vaults to heat blocks for a mill peeling 90 M fbm daily were esti

mated to cost $73,000, for a capital cost of $0. 296 a thousand board 

feet. Steam for heating was estimated to cost $0. 178 for a thousand 

board feet. All costs for heating totaled $0, 823 for each thousand board 

feet, net log scale, 

The daily peeling rate of 90 M fbm was based on measurements 

taken during the study. Under usual production conditions, average 

daily log consumption likely would be a.round 100 M fbm. 
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HEATING DOUGLAS FIR VENEER BLOCKS-

DOES IT PAY? 

by 

John B. Grantham 
George H. Atherton 

INTRODUCTION 

During early years of Douglas fir plywood manufacture, all 

veneer blocks were heated before barking and peeling. This practice 

not only speeded bark removal, but was necessary, because early lathes 

were equipped with solid nosebars, and high-quality veneer could not be 

produced unless the wood was warm. Advent of the roller nose bar, how

ever, made possible the production of high-quality veneer by cold-peel

ing, and the practice of heating logs was discontinued. In 1955, one 

Oregon mill was preheating debarked veneer blocks, and, since then, 

two other Douglas fir plywood manufacturers have adopted the practice 

in newly constructed plants. 

Advocates of preheating Douglas fir veneer blocks -- notably, 

Fleischer (10)*, Lickeas (15) and McMillin (20) -- state many advantages 

of the practice, The following summary of advantages stated by these, 

and other, proponents of preheating serves as thought-provoking intro

duction to this report, although the present study makes no attempt to 

* Numbers in parentheses refer to similarly numbered references in 
the Bibliography. 
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, 
prove or disprove all points. Considering the number of variables that 

affect recovery and quality of veneer, universal acceptance of all state

ments of advantages listed below is doubtful. 

Potential advantages of preheating Douglas fir peeler blocks: ' 

1. Preheating, by softening knots, permits peeling with 

a sharper knife and reduces knife sharpening and wear. 

2. Preheating reduces ,contrast in hardness of springwood 

and summerwood. This differential softening, in com

bination with a sharper knife, permits a smoother peel. 

a. Heated blocks can be chucked in the lathe at their 

geometric center (to minimize loss of veneer in 

rounding up the log) without serious loss in veneer 

quality. Unfavorable orientation of annual rings 

with the knife (16) is less critical when the sum

merwood has been softened. 

b. Smoother veneer requires a lower glue spread and 

lower bonding pres sure for intimate contact of 

veneer surfaces, thereby offering savings in both 

glue and wood. 

c. Smooth face veneer requires decreased sanding 

of the finished plywood panel. 

3. Preheating, by making the wood more pliable, permits 

peeling "tight" veneer without excessive pressure on 

the nosebar. Because the softened wood has lowered 

resistance to splitting, the veneer deveil.ops numerous 

fine, but shallow, checks on the pith or under side. 

Veneer peeled from unheated blocks develops fewer but 

deeper checks, resulting in loose veneer,unless great

er pressure is applied on the nosebar (see Figure 22). 

a. Setting of the pres sure bar ea.n be the same for 
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sapwood and heartwood veneer peeled from a heated 

log. This improves quality of peel where the knife 

is cutting both sapwood and heartwood at the border 

between the two. 

b. Because pressure of the nosebar can be decreased, 

there is lessened danger of over - compressing 

veneer cut from heated blocks. This, together 

with the softened summerwood in heated blocks, 

permits cutting veneer with lessened variation in 

thickness. Reduced variation in thickness in turn 

permits peeling to a close tolerance with potential 

saving of high-quality wood. 

c. Since preheating blocks normally produces tighter 

veneer, there is less chance of lathe checks showing 

through as face checks in a sanded plywood panel. 

4. Preheating gives a higher quantity and quality of veneer 

by reducing the tendency to split. Reduced splitting is 

due largely to the finer, shallower checks developed in 

peeling, as described under point 3. Advantages of the 

so-called "stress-relieved" veneer are stated as: 

a. Veneer lies flat and permits accurate clipping. 

b. It splits less in drying and handling and thus reduces 

degrade. 

c. Because hot-peeled veneer has less tendency to split 

from differential shrinkage while drying, there is 

less need to separate sapwood from heartwood 

veneer. Thus, more full-width sheets can be ob

tained. 

5. Preheating, which softens the wood and permits use ofa 

sharper knife, reduces the torque required for peeling. 
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a. Lower torque requires less power for the lathe 

drive. 

b. Lower torque may permit peeling closer to pitch 

rings or like defects before breakage of the block 

occurs. 

6. Veneer from preheated blocks loses more moisture 

while on the trays and thus enters the driers at a lower 

moisture content than veneer peeled from unheated 

blocks. Veneer from heated blocks also has some re

sidual heat. The combined effect of lower moisture 

content and higher temperature reduces veneer drying 

time. 

The temperature required in Douglas fir peeler blocks to obtain 

the stated advantages has not been fixed completely. Studies reported by 

Fleischer (10} indicated that Douglas fir peels best when the wood is 

between 140 and 160 degrees F. However, production schedules, prob

lems in separating blocks by diameter classes, and other practical con

siderations prevent attaining these temperatures in all blocks. Despite 

these complications, the three Oregon plywood plants that now preheat 

Douglas fir veneer blocks are gaining certain of the advantages listed. 

Each of the three plants heats blocks in above-ground concrete vaults. 

Blocks are stacked crosswise in the vaults by lift trucks with little extra 

labor, as illustrated in Figure 4. Heating is accomplished by introduc

ing live steam, or exhaust steam, mixed with water, through two per

forated pipes running the length of the vaults. 

.. 
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EQUIPMENT AND PROCEDURE 

In planning the current study, reasoning was that preheating 

might benefit low-grade Douglas fir veneer blocks more than it would 

high-grade blocks. Therefore, blocks for the study were selected from 

the highest grade peeied in substantial quantity, namely, No. 2 Peeler 

logs and from smaller lower-quality Special Mill logs, as defined by the 

Columbia River Log Scaling Bureau {21)*. Furthermore, the study was 

designed originally to separate each group of study blocks into hard

textured and soft-textured subgroups to determine if preheating was 

· more advantageous in peeling one or the other subgr✓A hard

' textured block was defined as one having broad, dense bands of summer-

wood, wavy grain (as viewed on the block end) and a marked contrast 

· between springwood and summerwood. However, because of difficulty 

, encountered in, first, visually selecting and classifying each block ac

. cording to the texture throughout its cross section and, second, techni-

cally defining hard and soft texture, the hard- and soft-textured blocks in 

each group were combined in reporting the data. 

Selecting ~ . grouping matched blocks 

All logs and blocks were selected by an experienced grader from 

the Columbia River Log Scaling Burea .u. As each log was brought to the 

deck of the pond saw, the grader visually selected a 16-foot length with

in the log which was representative of the grade. From this 16-foot sec

tion, two 8-foot blocks were cut (see Figure 1) , one to be peeled after 

heating, and one to be peeled cold. If defects or grade characteristics 

appeared in different proportions in the two blocks, or if a defect or 

characteristic occurred in one block only, both blocks were rejected . 

. * See Appendix for description of these log grades and for further detail 
on equipment and procedure. 
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Figure 1. Selecting and marking a block at the pond saw. 

Figure Z. Storage of blocks in bays in the mill pond. 
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To eliminate the factor of taper, the block to be heated was selected al

ternately with smaller or larger diameter of each pair chosen. 

When study blocks had been selected, they were identified, 

sorted, and stored in pond pockets shown in Figure 2. 

Diameters and board - foot contents of the four groups of study 

blocks were as listed in Table 1. 

~ heating 

Concrete vaults to heat peeler blocks in the study are shown in 

Figures 3 and 4. The vaults were about 12 feet wide by 10 feet high by 

60 feet long. Each vault was equipped with a perforated steam pipe in 

the upper left and lower right corners. A mixture of steam and water 

was discharged into the vault through these pipes. Steam holes in the 

pipes were so oriented as to induce circulation in the vaults during heat

ing. Square vents in the roof, closed during heating, were opened prior 

to unloading the vaults. Blocks were loaded into, and unloaded from, the 

vaults by means of a lift-truck. Each vault held 20 M fbm, more or 

less, and required about 2 hours to load and 3 hours to unload, depend

ing upon rate at which the lathe was peeling. The plant had 10 vaults. 

The roof of the vaults, where steam and water lines, and appara

tus for reducing or controlling pressure and temperature were located, 

is shown in Figure 5 (note open steam. vent). The men pictured were 

connecting a recording potentiometer to thermocouples to determine 

temperature rise in blocks, as well as temperature of the steam-air 

mixture near blocks. Ambient temperature in the vault was about 180 F; 

26-inch blocks were heated in about 18 hours; 36-inch blocks in about 45 

hours. Temperature of wood at time of peeling was 140-160 F. 

Peeling the blocks and !=.~ 

The main lathe is shown in Figure 6 and the core lathe in Figure 

7. Specifications of these machines are included in Section One of the 

Appendix. 
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Figure 4. Partially loaded vault for heating peeler blocks. 
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Table 1. Study Groups of Peeler Blocks. 

No. Lo scale 
Lo rade blocks Gross Net 

Inches Inches Fbm Fbzn 

No. 2 Peeler 

Unheated 34.8 40-31 1/2 36 15,320 14,650 
Heated 34.8 39 1/2-31 36 15,470 14,690 

S ecial Mill 

Unheated 25.7 29 1/2-22 1/2 39 9,200 8,890 
Heated 25.7 28-22 1/2 39 9,090 8,730 

Figure 5. Vault roofs, and stea.zn main. 
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Figure 7. Core lathe at the study mill. 
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Heated No. 2 Peeler blocks were peeled as the first group. As 

soon as veneer from these blocks could be cleared from the green-chain, 

the heated blocks from Special Mill logs were peeled. Heated blocks 

were brought from the vault as needed, so blocks did not cool excessive

ly before being peeled. Two days later, the matching unheated blocks 

were peeled in two groups--those from No. 2 Peelers followed by those 

from Special Mill logs. To compare veneer peeled from heated core 

blocks to that from unheated core blocks, cores from heated blocks were 

returned to the vaults and reheated to 140-160 F before being peeled in 

the core lathe. 

All veneer peeled in the main lathe was nominal 1/ 10-inch thick

ness. Veneer peeled in the core lathe was nominal 3/16- 'inch thickness. 

Cores dropped from the main lathe were about 13 inches in diaineter 

from No. 2 Peelers and 9 3/4 inches from Special Mill logs. Cores 

were turned to an average diaineter of about 6 1/2 inches in the core 

lathe. 

A detailed list of specific data recorded at the lathe and at all 

subsequent stations is included in the Appendix. 

Instrumentation for determination of electric power consumed in 

peeling hot and cold veneer blocks is shown in Figure 8. 

► Clippin.g and sorting undried veneer 

A general view of the sorting chain and clippers for undried, or 

"green", veneer is shown in Figure 9. A rough tally of veneers by sheet 

, width and stack height was kept of the undried veneer as a check against 

, the tally of dry veneer. Measurements of thickness (Figure 10) and data 

on moisture content (Figure 11) also were recorded at the sorting chain 

for undried veneer. 

Data recorded at the sorting chain serving the core lathe were 

identical to those recorded for veneer from the main lathe; that is, mois -

ture content, thickness, and rough tally. All veneer was tallied accur-
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Figure 8. Instrument to record power used at the lathe. 

Figure 9. Sorting chain and clippers for undried veneer. 
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ately after drying and grading. 

Drying, ~ sorting dry veneer 

Indicated temperature in the drier was 315 - 320 F during the 

study. Temperature and time in the drier were learned from plant 

records. Indicated drying time of veneers was about 8 minutes for 

heartwood veneers and about 15 to 16 minutes for sapwood veneers. 

Since the indicated drier speed did not agree completely with the time 

taken for occasional marked sheets to pass through the drier, the ob

served difference in time required to dry sapwood veneer from heated 

blocks and that from unheated blocks cannot be stated exactly. 

At the dry-sorting chain (Figure lZ}, all veneer was graded by a 

supervisor from the Douglas Fir Plywood Association. Veneer was 

sorted to A, A-patch, B, B-patch, C, D, C-crossband, and D-cross

band. Dry-veneer recovery was determined by actual measurement of 

sheet width and sheet count (Figure 13), by weighing (Figure 14), or by 

both means. 

Veneer requiring reclipping was pulled separately, then was 

weighed to estimate total footage. After reclipping, the veneer was 

graded and tallied by actual measurement of each piece. The resulting 

recovery by grade was added to other footage of dry veneer. 

Veneer requiring redrying was pulled separately, but, since the 

quantity was small, footage in each veneer grade was measured and re

corded before redrying. 

Veneer degraded for roughness also was pulled from the dry

sorting chain into a special pile. At a later time, the grader re-exain

ined each piece, marking the degrade for roughness; for example, from 

A to B, or from A to C. The footage then was recorded by final grade, 

and a separate record was made of the degrade from this cause. 

Veneer to be examined by the Douglas Fir Plywood Association in 

a supplemental study of rough-panel thickness, gluability, and face check-
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Figure 10. Measuring thickness of undried veneer. 

Figure 11, Selecting specimens and recording their weight 
to determine moisture content of undried veneer. 
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ing also was placed in a special pile at the sorting chain for dry veneer. 

This veneer, previously selec ~ed and marked at the lathe from repre

sentative blocks, was tallied by grade, then packaged for shipment to the 

Association laboratory. 

Conversion factors established from measurements, sheet count, 

and weight of full and half sheets, served to determine quantities of ran

dom-width veneers. 

In the main, the study did not include operations performed after 

drying and sorting the veneer. All 3/16-inch crossband material, how

ever, was considered after the glue-spreading operation, a.t which point 

rejected veneer was tallied. 

Figure lZ. Sorting chain for dried veneer. 
Drier is in right background. 
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Figure 13. Tallying veneer by sheet and width. 

Figure 14. Weighing dry veneer to measure recovery. 
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MAJOR FINDINGS OF THE STUDY 

hnportant differences in recovery from heated and unheated 

blocks lay not so much in total quantity, as in increased recovery of A

grade veneer from heated blocks. 

Veneer-grade recovery 

Recovery of veneer is presented by grade in Table 2 and Figure 

15. Note that No. 2 Peeler blocks yielded slightly more veneer when un

heated than when heated. Since the difference of 140 square feet a thou

sand board feet, net log scale, (about 1 per cent) was slight, no great 

importance should be attached to it. Heated blocks from Special Mill 

logs yielded about 380 square feet a thousand board feet (4 per cent) 

more veneer than did the matched unheated blocks. No clearly defined 

reason for this increase in yield is presented. Possibly excessive split

ting or curling of the unheated veneers resulted in loss when clipping 

higher than occurred with veneer from heated blocks. 

A-grade veneer. The greatest advantage of preheating veneer 

blocks revealed by this study was increased recovery of A-grade veneer. 

For No. 2 Peelers, heated blocks yielded 60 per cent A grade; unheated 

blocks 48 per cent. For Special Mill logs, the yields of A-grade veneer 

were 17 per cent and 11 per cent from heated and unheated blocks, re

spectively. Heating gave a proportionately higher increase in yield of A

grade veneer from Special Mill logs, roughly 50 per cent, than from No. 

2 Peelers, where the increase was 25 per cent, based on yield from un

heated blocks. 

Degrade for roughness*. The benefit of preheating blocks to re-

* Roughness is described as surface irregularity of veneer. This is us
ually caused by pulling or tearing of fiber bundles during cutting (16). 
Extreme examples of roughness are sometimes identified as torn 
grain. 
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Table 2. Grade-recovery of Veneer, in Square Feet to Each 
Thousand Board Feet Net Log Scale, After Allowance 

For Panel Trim 1 and Loss at Glue Spreader 2 . 

I No. 2 Peelers I Special Mill logs 
Grade3 I Length r Unheated I Heated I Unheated T Heated 

Feet Sq_!! Sq_!! _Sq _!! Sq_!! --
One-tenth Inch --

A 8 4,910 6,060 l, 020 1,690 
B 8 l, 610 910 690 850 
C 8 2,040 1,880 1,660 1,430 
D 8 1,440 l, 100 5,650 5,450 

Subtotal 10,000 9,950 9,020 9,420 

Cx 4 200 220 200 110 
Dx 4 20 10 80 150 

Subtotal 220 230 280 260 

Three-sixteenth Inch 

l 

--
Cx 4 300 170 110 50 
Dx 4 140 170 250 310 

Subtotal 440 340 360 360 

Calculated allowance for panel trim was, for 8-foot full-width sheets, 
11.7%; half and random sheets, 13.2%; and4-foot crossband, all 
widths, 12.7%. An over-all, weighted allowance for trinl of 12.3% 
was used for all classes of veneer. This factor is based on an aver
age study-wide recovery of 61% full sheets, 39% half and random 
sheets. 

2 
Rejected at glue spreader because of thickness variation. See Table 
6 for quantity rejected. 

3 
Includes all widths of veneer. See Table 4 for figures on recovery by 
width and grade. 

duce degrade of veneer for roughness was appreciable, although some

what different than expected. The benefit occurred in No. 2 Peelers, • 

where veneer from unheated blocks had 3 per cent degrade for rough-
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ness, while that from heated blocks had practically no degrade from this 

cause (see Table 6, Appendix). Nearly all of this reduction in grade was 

from A to B, which accounted for 2 1/2 per cent. The 3 per cent de

grade for roughness represented about one-fourth of the loss in yield of 

A-grade veneer from unheated No. 2 Peelers. The other three-fourths 

(9%) of the loss resulted from splits; that is, cold-peeled veneer split 

more than did hot-peeled veneer. As for Special Mill logs, all decrease 

in yield of A-grade veneers (6%) was attributed to an excess of splits in 

the cold-peeled veneer, since there was practically no degrade for rough 

veneer from either the hot or cold blocks. 

Full-width sheets. Another important factor to consider in com

paring hot- and cold-peeled veneer is the proportion of full-width sheets 

(4-foot by 8-foot nominal size) recovered. In manufacture of plywood, 

full-width sheets require less labor than do half- or random-width sheets 

and are, therefore, more valuable. Veneer recovery, by sheet width, 

from the four groups studied is listed in Table 3. Heated No. 2 Peelers 

yielded nearly 25 per cent more full sheets of A-grade veneer than did 

unheated matched blocks. Blocks from heated Special Mill logs yielded 

over twice as many full sheets of A-grade veneer as did the matched, 

unheated blocks. Again, the most reasonable explanation for this result 

is that cold veneer from unheated blocks split more than did that from 

heated blocks. Inspection of Table 3 reveals that, when all grades of 

veneer are considered, the gain in proportion of full-width sheets is not 

so apparent. With No. 2 Peelers, heated blocks yielded 65 per cent full 

sheets, compared to 64 per cent from unheated blocks; with Special Mill 

logs, heated blocks yielded 61 per cent full sheets, compared to 53 per 

cent from unheated blocks. Thus, the increased gain with respect to 

production of full-width sheets is in A-grade veneer from either log 

grade. There is, however, some gain in yield of full-width shee.s of all 

grades of veneer from Special Mill logs. 
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Table 3. Grade-recovery of 8-foot Veneer. 

I No. 2 Peelers I Special Mill lo2s 
Veneer width2 I Unheated r Heated I Unheated I Heated 

Sqf!l _eg.!!.,l Sq f! I ~f!l 

A 2rade 

Full 3,520 3 4,390 440 900 
Half 790 810 360 450 
Random 600 850 220 350 

B 11:rade 

Full 1,460 800 490 650 
Half 150 110 200 200 
Random 10 10 --- ---

C 2rade 

Full 760 730 630 630 
Half 390 340 430 210 
Random 900 810 610 580 

D 11:rade 

Full 720 570 3,210 3,550 
Half 230 120 1,030 760 
Random 490 420 1,400 I, 140 

!Totals 10,020 9,960 9,020 9,420 

I 

2 

3 

Per M fbm, net log scale, after allowance for panel trim of 12.3% 
(see footnote, Table 2). 

Full width, 48 inches; half width, 24 inches; random, less than 24 
inches. 

Values in this table are slightly different from those in Table 2, due 
to rounding of figures. 
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Crossband. Recovery of 3/16-inch by 4-foot crossband veneer 

in C and D grades is shown graphically in Figure 16, In both log grades, 

there was less C-grade veneer and less total footage recovered when 

cores were heated prior to peeling. Whether or not the fall-down in 

grade would have occurred had cores from previously heated blocks 

been peeled without reheating is not known. Evidently either initial heat

ing of the blocks or reheating of the cores caused additional knots to 

drop out, thereby increasing the yield of D-grade veneer and decreasing 

the yield of C-grade. 

Loss of crossband veneer was appreciable only with heated cores 

from No. 2 Peelers. The loss was due primarily to six ,8-foot cores so 

badly split by heating that they could not be peeled. 

To further compare recovery of 3/ 16-inch crossband veneer 

from heated and unheated cores, the quantity discarded at the glue 

spreader was measured. Veneer was discarded as too thick, too thin, 

or too rough to receive glue properly. Increased amounts of crossband 

veneer were discarded when cores were peeled cold, as shown below, 

although the difference was slight in veneer from cores of Special Mill 

logs. 

IBolt grade 

INo. 2 Peeler 

Special Mill 

Crossband Veneer Discarded at Glue Spreader 

I Heated I 
Per cent 1 -----

0.6 

2.2 

I 
Based on crossband veneer from the particular core group. 

Unheated 

Per cent 1 -----
4. I 

2.9 

Total value of crossband veneer (see Table 4) reflects the com

bined effects of grade, core splitting, and loss at the glue spreader. 
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Veneer value 

To this point, veneer-grade recovery and sheet width have been 

compared. Another way of comparing recovery from heated and unheat

ed blocks would be to assign values to veneers according to: I, grade; 

Z, sheet width; 3, quantity; and 4, thickness. This can be done by pro

cedures outlined by Mayhew (19), with a slight modification. The con

densed version of Mayhew 1s report (19) did not give different values for 

different widths of veneer within a grade. Consequently, two mills mar

keting undried veneer were consulted for prices by grade and by width of 

sheet. Average prices furnished then were used in conjunction with 

Mayhew's factors for relative value to obtain values for thicknesses, 

grades, and widths of veneer produced in the present study. Values ob

tained were applied to veneer produced, as illustrated in Table 4. Re

sulting values of veneer from each group of logs studied are shown in 

Figure 17 as well as in Table 4. All usable veneer has been included, 

and corrections have been made in Table 4 for losses in trimming (see 

explanation for Table 4). 

Based on figures in Table 4, the values of veneer for each thcu-

sand board feet, net log scale, were as follows: 

Heated No. Z Peelers = $ Z09.9Z 

Unheated No. Z Peelers = Z04. 75 

Difference in favor of heating = $ 5.17 

Heated Special Mill logs = $ 151.72 

Unheated Special Mill logs 138.07 

Difference in favor of heating = $ 13.65 

If the method of assigning values to veneers and of computing 

value of veneer products is accepted as reasonable and realistic, econo

mic advantages resulting from peeling heated veneer blocks bear further 

investigation. That is, all costs resulting solely from addition of the 
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Table 4. Yield of Veneer■ Per M Fbm, Net Log Scale, Asaigning Different Valueal by Width Within Grade. 

Veneer 
value Yield of veneer from No. Z Peelers Yield of veneer from Snecial Mill losr■ 

per M Unheated I Heated Unheated I Heated 
Grade Width sq ft Area I Value I Part I Area I Value I Part Area I Value I Part I Area I Value I 

In. ~!! .'!!2 ~!! ~z ~!! .'!!z ~!! 
Tenth-inch ~!-foot 

A 48 $Z4. 77 35ZO $ 87 .19 4390 $108. 74 440 $ 10.90 900 $ ZZ.Z9 
A Z4 Zl.9Z 790 17.3Z 810 17.76 360 7.89 450 9.86 
A Rndm Z0.01 600 lZ.01 850 17.01 zzo 4.40 350 7.00 ---All A ll6.5Z 57 143.51 68 Z3.19 17 39.15 

B 48 19.57 1460 Z8.57 800 15.66 490 9.59 650 1Z.7Z 
B Z4 17.3Z 150 Z.60 110 l.91 zoo 3.46 zoo 3.46 
B Rndm 15. 81 10 0.16 10 ~ --- ---- --- -----

All B 31.33 16 17. 73 9 13.05 10 16.18 

C 48 15.60 760 ll.86 730 11.39 630 9.83 630 9.83 
C Z4 13.80 390 5.38 340 4.69 430 5.93 ZlO Z.90 
C Rndm lZ.60 900 11. 34 810 10.Zl 610 -2.:.!!1. 580 7. 31 

All C Z8.58 14 Z6.Z9 13 Z3.45 17 Z0.04 

D 48 13.00 no 9.36 570 7.41 3Zl0 41. 73 3550 46.15 
D Z4 11.50 Z30 Z.65 lZO 1.38 1030 11.85 760 8 •. 74 
D Rndm 10.50 490 5.15 4ZO ~ 1400 14. 70 1140 11.97 

All D 17.16 8 13.ZO 6 68.Z8 49 66.86 

Tenth-~~,!-foot 

Cx All 11. 50 zoo Z.30 l zzo a.53 l zoo Z.30 z 110 l.Z7 
Dx All l0.Z8 zo O.Zl -- 10 0.10 -- 80 0.8Z -- 150 1.54 

~hree-amteenthe-inch ~_!-foot 

Cx All Z0.30 300 6.09 3 170 3.45 z 110 Z.Z3 l 50 l. oz 
Dx All 18.Z7 140 Z.56 l 170 3;11 l• Z60 4.75 4 310 5.66 -All Veneer■ $Z04. 75 100 $Z09.9Z 100 $138. 07 100 $151. 7Z 

1 See explanation, next page. 
Z Baaed on total value of veneer in the block group. 

Part 

.'!!z 

Z6 

11 

13 

44 
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l 
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Explanation for Table 4 

Index values for 1 /8-inch D-grade veneer were: 

48-inch width --$15. Z9 
Z4-inch width -- 13.53 
Randomwidth-- lZ.35 

These index values were established through information from two mills 
in Oregon (in 1958) selling undried veneer. A factor of $Z.50 a thousand 
square feet was added to mill prices to allow for drying costs. Index 
values were multiplied by Mayhew's factors of relative value (19) to ob
tain values of other grades and thicknesses of veneer. 

Cx and Dx (3/16-inch by 4-foot crossbanding, C and D grades) 
veneer was not tallied as to width of sheet; that is, by full, half, or ran
dom sheets. However, because the quantity of this material was small, 
no great error was incurred for the purpose of pricing the material in 
assuming that all Cx and Dx veneer was in Z4-inch sheets. The price 
($13.53) for Z4-inch, D-grade veneer was, therefore, the index price 
fixed to establish a value for Cx and Dx veneers; for example, the price 
of 3/16-inch Cx = $13.53 x 1.50 = $Z0.30, where 1.50 is a factor from 
Mayhew 1s table of relative veneer values (19). 

Nominal square feet = actual square feet of veneer x O. 877, 
where the factor O. 877 allowed lZ. 3 per cent loss of dried veneer for 
losses in trimming and jointing. Values were based on net log scale. 
Net log scale divided by gross log scale = 0. 95. 
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Figure 17. Value of veneer products, by grade. 
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ROUNDUP 
CL~NGS 

~ 
14.0 

FINISHED PLYWOOD 

@ (UNHEATED) 

55.7 ( HEATED) 

Figure 18. Disposition of products, residuals, and losses 
in per cent, by volume, for No. Z Peelers with average 

diameter of 3S inches. 
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CLIPPINGS 

@ 
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FINISHED PLYWOOD 

§ (UNHEATED) 

54.1 (HEATED) 

Figure 19. Disposition of products, residuals, and losses 
in per cent, by voluxne, for Special Mill logs with 

average diameter of 26 inches. 
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peeler-block heating operation should be estimated, This has been done 

near the conclusion of the report. 

Since the dollar value of veneer produced from each group of 

blocks provided the best means of judging advantages of preheating 

Douglas fir blocks, the basis upon which values were calculated is re

stated here. 

I. No data were recorded for any operation subsequent 
to the glue spreader. 

Z. Panel trim was calculated from actual measurements 
and weights of veneer, using a loss factor of IZ. 3 per 
cent of dry-veneer footage. This loss factor also 
allows for jointing losses. 

3. Losses, other than jointing, associated with veneer 
preparation (patching, taping, and handling) were 
assumed to be equivalent with both hot- and cold
peeled veneer. 

4. Losses other than panel trim, subsequent to the glue 
spreader (in bonding, sanding, retrimming operations) 
also were assumed to be equivalent with hot- and cold
peeled veneer. 

5. Panel rejects were assumed to be the same with either 
hot- or cold-peeled veneer, although there may be 
fewer rejects with hot-peeled veneer. 

With these conditions in mind, gain in veneer value resulting 

from heating should not be reduced significantly by disproportionate 

losses of hot- and cold-peeled veneer subsequent to dry sorting. 

Material balance 

The relative proportions of veneer, residuals, and losses are 

shown in Table 8, Appendix. The table is based on original cubic volume 

of veneer blocks, without bark. These data., presented graphically in 

Figures 18 and 19, appear to be explained adequately without further 

discussion, 
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DISCUSSION OF OTHER FINDINGS 

Many additional findings of the study are of interest in weighing 

the potential advantages of preheating Douglas fir veneer blocks. How

ever, since observations on block splitting, thickness variation, mois -

ture content, lathe checks, lathe power, and heating schedules are not 

conclusive, these are discussed separately from the principal findings. 

To supplement observations on these points, findings and opinions of 

other workers were made part of the discussion. This presentation may 

aid those considering production of Douglas fir plywood from heated 

blocks. 

Heart split 

Heart split attributed to block heating during the study is illus -

trated in Figures ZO and Zl. The more-or-less typical split, appearing 

in the larger block in Figure ZO, did not interfere with peeling the block 

or the core. An extreme heart split, illustrated by Figure Zl, did pre

vent peeling the core, although it gave no difficulty in the main lathe. 

The fact that the unheated blocks matching those pictured did not split 

reveals that the splits resulted from heating the blocks. Fleischer (10) 

had this to say about heart-splitting : 

"End checking that sometimes develops as a result of heating 
is disadvantageous because the veneer cut from end-checked 
logs will have splits. This checking results from a combina
tion of natural stresses present in the wood before it is cut 
and the thermal expansion that occurs during the heat treat
ment. Some species of wood are highly stressed in the 
natural st;ite and tend to develop end checks as soon as logs 
are cut from them even before they are heated. Experiments 
on the heating of wood (13)have showrt that additional stresses 
are introduced during the heating because wood, when heated, 
tends to expand tangentially and shrink radially; and thus the 
circumference of the log tends to become larger, and the 
wood nearest the pith is torn apart. The end checks that re-
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Figure ZO. Typical hea.rt splits resulting from heating. 

Figure Zl. Extreme heart split resulting from heating. 
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sult from both of these stresses generally extend outward 
from the pith, with their widest openings nearest the pith. 11 

Fleischer also mentions heart-splitting in conjunction with vault design 

in another publication (7). 

Thickness variation 

Variation in thickness of rotary-cut veneer may be affected by: l, 

variation in speed of rotation of block; 2, differences in wood-texture, 

that is, hard summerwood and soft springwood bands; 3, pressure of the 

lathe nosebar; 4, annual-ring orientation with respect to cylinder de

scribed by knife path; 5, grade characteristics, particularly knots; 6, 

temperature variation of knife and knife-carriage; and, '7, wood tempera

ture. Other factors such as sharpness of the knife and mechanical con

dition of the lathe also may contribute to variation in thickness. 

Scope of the report did not permit evaluation or detailed discus -

sion of each of these factors. However, some factors are discussed in 

the literature. McMillin suggests that, in some instances, nose bar 

pressure may cause compression set of veneers (20). The work of Lutz 

(16), while related to smoothness of veneers, indicated to the authors 

that variation in thickness is affected by orientation of wood structure. 

Fiehl (6) noted that, when peeling yel}ow birch heated to 160 F, thermal 

expansion of the 110-inch nosebar (assumed to be solid) tended to close 

the horizontal gap between the nosebar and the knife tip as much as 

0.010 inch at the center. Upward bow of the knife for the same reason 

closed the vertical gap about O. 020 inch. In both instances, this change 

in gap was referenced to the extreme ends of the nose bar and knife. 

Therefore, temperature distortion took the shape of a bow upward by the 

knife or inward toward the spindles of the lathe by the nosebar. Effect 

of these distortions was to produce veneer that was thinner in the center 

than at the ends, and to cause thickness of the veneer to change as tem

perature of the veneer blocks varied from block to block, or within a 

33 



block. Fiehl 1s work evidently was with a lathe equipped with a solid 

nosebar. These effects of varying temperature on the nosebar may be 

somewhat less pronounced with a roller nosebar because of the cooling 

effect of the water lubricant used. However, the lubricant probably has 

less effect on upward 'bow of the knife than on inward bow of the roller 

bar. 

Results of measurements of thickness of veneer in the present 

study are shown in Figures 32 to 35 in the Appendix. Curves for 1/10-

inch veneer show no difference in thickness variation as a result of peel

ing heated blocks. Calculated mean thickness of veneers peeled from 

unheated blocks was about 0. 001-inch less than for veneer from heated 

blocks in both log grades. No logical explanation of this difference is 

presented, although McMillin's suggestion that nosebar pressure may 

cause a compression set in the veneer could account for all, or part, of 

the difference, since nosebar pressure is greater when peeling unheated 

blocks. 

Comparing 3/16-inch hot- and cold-peeled veneer from cores, 

variation in thickness of veneers apparently was reduced in both log 

grades as a result of heating. Again, cold-peeled veneer was thinne~ 

than hot-peeled veneer by about 0. 006 inch and 0. 005 inch for cores 

from No. Z Peelers and Special Mill logs, respectively. 

The possibility of increasing veneer recovery from heated blocks 

by cutting thinner veneer could not be evaluated, because the same lathe 

setting was used to peel both hot and cold blocks. Two plants peeling 

heated blocks cut 1/10-inch veneer 0. 004 inch thinner than general in

dustry practice, thereby gaining 4 per cent in recovery of face stock. 

Whether or not this can be considered a net gain in veneer recovery is 

questionable, because thickness settings for veneer vary widely at in

dividual plants. Some of the gain in 1/10-inch veneer likely is offset by 

need to use crossband or core stock slightly thicker than that used in 
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other plants, and the net saving is difficult to determine, unleas a com• 

parison is made at the same plant before and after converting to hot

peeling, 

Moisture content~ drying t~ 

If moisture content of undried veneer from heated blocks weTe 

considerably lower than that of veneer from unheated blocks, this might 

permit a shortened drying schedule for veneer from heated blocks. Fre

quency curves of the moisture conten.t of undried veneer, Figures 36 and 

37 in the Appendix, reveal wide variation in moisture content of sapwood 

veneer. Calculated average moisture contents were 147 and 160 per 

cent for sapwood veneer from heated and unheated blocks, respectively, 

although the curved values indicate less difference in the averages. The 

opposite was true of heartwood veneers, which had average moisture 

contents of 35 and 32 per cent for veneer from heated and unheated 

blocks. Hence, a potential saving in drying time, due to lower moisture 

content of sapwood from heated blocks, may be nearly offset by higher 

moisture content of heartwood when one considers that the volUDle of 

veneer dried on a fast schedule for heartwood was possibly twice that 

dried on a slow schedule for sapwood. Another factor, not measured in 

the study, is the quantity of residual heat in undried veneers fed to the 

drier. Observation indicated sapwood veneer from heated blocks -was 

dried in 10 percent less time than sapwood veneer from unheated blo _cks, 

and heartwood veneer from heated and unheated blocks was dried in the 

same time. However, final moisture content of the dry veneer was not 

determined, nor was steam flow to the drier measured. Therefore, a 

conclusive statement that drying time was reduced as a result of heating 

veneer blocks cannot be made. 

Although no data were taken to show the eff~ct of residual heat in 

veneer on drying time, a theoretical calculation indicates an average 

heat saving of about 1 per cent for each increase of 10 Fin the tempera-
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Figure 22. Development of lathe checks between nosebar, b , and 
knife tip, a. Photograph by U.S. Forest Products Lab. 

Figure 23. Veneer lathe with roller nosebar. 
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ture of veneer fed to the driers. 

Effect of lathe checks 

La.the checks are splits of varying depth and frequency that occur 

on the pith side of rotary-cut veneer. These checks develop during cut

ting as the veneer bends in reverse of its natural curvature. Develop

ment of a lathe check between nosebar and knife tip is illustrated in 

Figure 22. This lathe has a solid nose bar, although nearly all lathes 

used to peel Douglas fir have roller nosebars. However, the mechanism 

of development of lathe checks is similar with either nose bar . A close

up view of a roller nose bar is shown in Figure 23. 

Figure 24 is a photo of stained, scarfed veneer taken from 

another publication (2) which shows three degrees of severity of lathe 

checking. Loose peeling {most severely checked) is the least desirable 

of the three conditions, because this will result in more exteusive face

checking of finished panels. Batey states in another publication {l) that, 

to lessen face-checking, face veneer should be manufactured with as 

tight a peel as possible, 

The effect of temperature of the wood and pressure of the nose

bar upon lathe checking is discussed in other publications (10, 8, 20) . 

These investigators reported that, for the woods. studied, tighter veneer 

could be peeled from heated tha.n from unheated veneer blocks. 

Depth of lathe checks in veneer produced during the present study 

and face checking in panels made from that veneer are to be determined 

and reported later by the Douglas Fir Plywood Association. 

Figures 25 and 26 are of interest with respect to lathe checks. 

In both photos the pith side of the veneer is downward; that is, natural 

curvature of the veneer is downward. Note that the cold-peeled veneer 

was curled upward, but the hot-peeled veneer lay flat. This curling was 

probably a result of extension of the pith-side surface of the veneer 

through lathe checking. 
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Figure 24. Scarfed veneer showing three 
degrees of lathe checks. Photograph 

by Douglas Fir Plywood Association. 
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Lathe power 

Power conswned by the main lathe during peeling of heated and 

unheated veneer blocks was: 

Veneer block szroups 

!Heated 

Unheated 

Diff. in favor of heating 

Power conswnption 
Total I Per M fbm, net 1011: acale 

Kwh 

250,0 

277.0 

Kwh 

10.7 

11.8 

1.1 

Power saving as a result of peeling heated logs was 1. 1 kilowatt 

hours for each thousand board feet, net log sea.le. Power conswnption 

is related more closely to gross log scale than to net log scale. But, 

since the majority of study data were based on net log scale, power fig

ures were so reported. 

Based on a monthly log cut (2 shifts) of about 2 million board feet 

and an average power cost of one cent a kilowatt hour, the value of 

power saved would amount only to about $20 a month. 

Block heating observations 

Previous to the study, a limited investigation was made of steani

vault temperatures, heating cycles, and distribution of temperatures 

within veneer blocks of several diameters. One of these blocks is 

shown in Figure 27 being instrwnented with 13 thermocouples at 4 

were 

preliminary study are compiled in a separate report that may be obtain

ed from the Forest Research Center upon request. 
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Figure ZS. Cupped veneer from unheated blocks, 

Figure Z7. Instrumenting to mea.sure temperature. 

Figure Z6. Fla.t veneer from heated blocks. 

Figure ZS. Instrumented block in vault. 



From data on time, temperature, and temperature distribution 

obtained in preliminary study, patterns of wood temperature and heating 

times in study blocks could be predicted closely without intensive b.1.stru

mentation. 

The heating cycle of veneer blocks (or cores) placed in the steam 

vaults with the study blocks is shown in Figures Z9, 30, and 31. 

In the curves, range of peelin.g temperature is shown as 140-160 

F. Optimum temperature of wood at time of peeling is a matter of some 

conjecture. Only limited published information exists on proper peeling 

temperature ( l 0, Z0), Range of temperature for peeling was established 

from current practice and diacussion with previous investigators ( l 0). 

Wood temperature in relation to time is shown in Figures 29 and 30 at 

two points within the block, one point being near the outer surface of the 

block and the other at the approximate depth to which the block was peel

ed. In other words, the temperature of all the wood that was removed 

from the block in the main lathe was between temperatures Tl and T2, 

except for some slight cooling of the outer sapwood. Vault temperature, 

indicated by the upper curves, continued to increase during the entire 

heating cycle. Figure 31 is similar to Figures Z9 and 30 in showing the 

heating cycle for reheating cores. T z and T 9 represent the range in 

temperature of wood removed in the core lathe. T 6 and T 12 were plot

ted to show temperature distribution. Briefly summarized, data from 

the curves were as shown in Table 5. 

Commercial practice in Oregon at time of study was not to heat 

blocks as long as 44 hours. Moreover, such lengthy heating may not be 

practical. This time interval was chosen for the 36-inch study blocks so 

that all blocks would be heated to about the same temperature, to elimi

nate peeling temperature as a variable, 

Observations indicated air and vapor in the steam vaults was a 

saturated mixture, and, consequently, no appreciable drying of veneer 
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Figure 29. Temperature rise of 37-inch-diameter blocks. 
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Figure 30. Temperature rise of ZS-inch-diameter blocks. 
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Block 

Table 5. Heating Times and Temperatures 
of Veneer Blocks and Cores. 

Heating Equalizationz Wood temp 
diameterl time period after equalization 

Inches Hours Hours --- -
37 44 6 

Z8 17 3 1/4 

14 6 None 3 

1 
All were 8 feet, Z inches long. 

z 
Steam off, vault door open. 

3
Removed from vault and peeled immediately. 

IL 

600 2 4 6 

HEATING TIME, HOURS 

PE LING C 
--• TEMP£RATURE li 

- ! •·<=+--

8 

SIDE VIEW 

PEELER CORE 

Deg_!'. 

14Z-167 

144-151 

134-153 

Figure 31. Temperature rise of a 14-inch-diameter core. 
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blocks could take place during the heating period. This conclusion was 

supported by presence of condensed moisture upon the blocks and upon 

the floor of the vault. Some slight drying of the outer shell of the hot 

blocks no doubt took place as the blocks were awaiting peeling. Con-

versely, any increase in moisture content of blocks in the vaults prob

ably was negligible (10). 

In addition to references already cited (10, ZO), those interested 

in heating peeler blocks will find additional information in several other 

publications (7, 9, 17, 18, zz, Z4). 

Estimated heating ~ 

Additional costs that might be expected as a result of heating 

veneer blocks are summarized in Section 3 of the Appendix. These esti

mated costs include construction and operation of vaults such as those 

described in this report. Building costs for 10 vaults completely in

stalled was estimated to be about $73,000. Total added costs incurr~d 

as a result of heating veneer blocks was estimated to be about 82 cents a 

thousand board feet, net log scale, including amortization of costs for 

constructing the vaults. Based on gross log scale, the estimated steam

ing costs would be about 78 cents a thousand board feet, as the ratio of 

net to gross log scale was about 95 per cent. The reader is advised to 

check the assumptions upon which calculations of heating costs were 

based. 

Conversion factors for veneer tally 

Factors for veneer tally and conversion developed during this 

study may be of use in plywood plants. These factors have been tabu

lated in Table 9 of the Appendix. Weight factors were determined by 

actual measurements of weights and area. Veneer recovery was calcu

lated from veneer tally at the sorting chain for dry veneer and was ad

justed for lZ. 3 per cent losses in panel trim. 
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CONCLUSIONS 

Major advantage of heating Douglas fir veneer blocks prior to 

peeling was increased recovery of A-grade -veneer. The proportion of. 

A-grade veneer from high-grade (No. 2 Peeler) logs increased from 48 

per cent when unheated, to 60 per cent when heated, a gain of 25 per 

cent. In Special Mill logs the proportion of A-grade veneer was in

creased from 11 per cent, unheated, to 17 per cent when heated, a gain 

of more than 50 per cent. 

The increased proportion of A-grade veneer resulted chiefly 

from lessened splitting in veneer from preheated blocks. Reduced 

splitting accounted for all of the gain in A-grade veneer from Special 

Mill logs and for three-fourths of the gain in A-grade veneer from No. 2 

Peelers. Balance of the gain in A-grade from high-quality logs was due 

to reduced degrade for roughness when blocks were preheated. In the 

study, there was practically no degrade for roughness in veneer from 

heated No. 2 Peelers, but three per cent of the veneer from matched 

unheated blocks was degraded for roughness. 

Matched blocks from No. 2 Peelers, heated and unheated, pro

duced almost identical total yields of veneer, but blocks from Special 

Mill logs gave a yield of veneer 4 per cent greater when preheated. 

Volume of veneer as unsanded plywood amounted to an estimated 56 per 

cent of the cubic voltune of No. 2 Peelers and 53 1/2 per cent of the 

cubic volume of Special Mill logs. 

Total values of veneer from heated and unheated blocks were 

1 computed to provide an over-all basis of comparison. Applying the best 

information available, values of dry veneer were calculated for each 

grade, thickness, width, and length of veneer produced in the study. 

The values thus computed were as follows: 
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Block group I Veneer value 1 

Heated No. 2 Peelers 

Unheated No. 2 Peelers 

$ 209.92 

204.75 

151.72 

138.07 

Heated Special Mill logs 

Unheated Special Mill logs 

1 
For each thousand board feet, net log scale. 

Cost of heating veneer blocks by the system used at the cooper• 

ating plant was estimated to determine the net gain in value by preheat

ing. Deducting this estimated cost of $0. 82 a thousand boa;rd feet, net 

log scale, from increase in veneer value due to heating gave net gains of 

$4.35 and $12.83 a thousand, net log scale, from No. 2 Peelers and 

Special Mill logs, respectively. 

Other observations made during the study may be stated briefly 

as follows: 

1. Despite the fact that he;trt splits were increased by 
heating 8-foot veneer blocks, no difficulty was en
countered in peeling any of the 75 heated blocks in 
the main lathe. Six. of 36 eight-foot cores from heat
ed No. Z Peelers cO'Uld not be peeled in the core 
la.the, but this loss was considered in calculating 
total value of veneer. None of the 39 eight-foot cores 
from heated Special Mill logs were unpeelable in the 
core lathe. 

2. Variation in thickness was about the sa.zne magnitude 
in veneer from heated and unheated blocks. The 
1/10-inch veneer peeled from heated blocks on the 
ma.in lathe averaged O. 001 inch thicker than that from 
unheated blocks. Heavier nose bar pressure probably 
was applied in peeling unheated blocks, and this 
likely resulted in some compression set in veneer 
from unheated blocks. 

3. The potential saving in drying veneer from heated 
blocks because of; 1, preliminary drying of warm 
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veneer on the trays; and, Z, residual heat in veneer 
when fed to the driers, could not be confirmed in 
this study. The moisture content of sapwood veneer 
from heated blocks did average about 13 per cent 
less than that from unheated blocks, but heartwood 
veneer from heated blocks had a moisture content 
3 per cent higher than did that from unheated blocks. 

4. Requirements for lathe power averaged only one 
kilowatt hour a thousand board feet, net log scale, 
less for peeling heated blocks than for unheated 
blocks. Power saved by peeling heated blocks was. 
therefore, a negligible factor. 
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APPENDIX 

Section One 

Page 

Equipment at the Plant Studied................................. 51 

Procedure for Recording Data.. • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • . 5Z 

Grade Specifica.tions of Dougla.s Fir Logs from Which 
Study Blocks Were Selected • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 53 

Equipment at the Plant Studied 

1. Main Lathe: Coe, Model Z44, Series 40, 8-foot swing, electric 

drive, 135-inch knife, power-driven roller nosebar. 

z. Core Lathe: Coe, Model 24Z, 4Z-inch swing, 66-inch knife, 

solid noiieba.r. 

3. Clippers: Globe Ma.chine Company. 

4. Drier: Coe, steam-heated, 5-line, 17-section, with Z cooling 

sections. 

Drier: Coe, steam-heated, 5-line, 14-section, with Z cooling 

sections. 
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Procedure for Recording Data 

I. After selecting blocks at the deck of the pond saw, record: 

Grade of log from which block was cut. 
Length of block (average of 2 measurements). 
Small-end diameter (average of 2 measurements). 
Large-end diameter (average of 2 measurements). 

Gross and net scale, in board feet. 
Block identification number, to be heated or not heated. 

2. At the steam vaults; 

Results of preliminary heating studies to determine 
heating rate. 

Heating rates at 4 points for one control block in each vault. 
Diameter, length, and location of thermocouples for these 

blocks. 

3 . At the main lathe: 

Block number. 
Hour of peeling. 
Diameter of core when dropped from lathe. 
Power requirement. 

4. At the sorting chain for undried veneer: 

Designate sapwood or heartwood. 
Measure thickness near ends and center. 
Measure stack heights. 
Measure moisture content from random pieces. 

5. At the sorting chain for dried veneer: 

Record block-group number. 
Grade, tally by grades. 

Count, measure, and weigh full- and half-width sheets. 
Weigh random-width sheets to determine footage. 
Measure reclipped veneer. 

Tally veneer degraded by roughness. 
Veneer to be redried, tallied by width and grade. 
Core veneer tallied by weight. 
Stack heights compared to tallies by weight. 
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Grade Specifications of Douglas Fir Logs From Which 
Study Blocks Were Selected I. 

Specification 

Recovery 
requirements 

Net diameter 

Grain 

Slope of grain 

Knots 

Deductible 
defects 

Included 

No. 2 Peeler Logs 

At least 35% NET scaled 
content in clear, uniform -
colored veneer. 

30 inches 

Not less than 8 rings 
per inch. 

Not to exceed 3 inches 
per foot of length. 

Logs must be at least 
75% surface clear. 

Special Mill Logs 

At least 25% NET scaled 
content in B &: Btr. or 
65% NET scale in No. I 
common or better lumber 

18 inches 

Not specified. 

Not to exceed 2 1/2 in. 
per foot in logs up to 20-
in. diameter, 3 in. per 
foot if diameter 21-35 in. 

Knots or indications, 
limited to well-scattered, 
sound, tight knots not to 
exceed 2--in. diameter. 

which require deduction in scale ~. permitted, 
provided portion of log free from defect will give 

required recovery. 

pitch pockets, pitch rings, pitch seams, massed 
pitch, heart checks, cross checks, flaky heart, 
heart off-center if they do not render log imprac
tical for peeling, Also, worm holes, crook, 
sweep, rot, fire scars, knot clusters and burls, 
except that in No. 2 Peelers worm holes are 
limited to IO% of surface area, and knot clusters 
or burls are permitted only if a 6-foot or longer 
block can be obtained on either side of the defect. 

l Abstracted from Official Log Scaling and Grading Rules of the 
Columbia River Log Scaling and Grading Bureau, effective February 
15, 1954 and supplement effective September I, 1957. 
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Table 6. Quantity of Veneer Degraded for Roughness, and Resulting Loss 
In Value l for Heated and Unheated Blocks, in Two Log Grades. 

No. 2 Peelers Special Mill J.,ogs 
Unheated Heated Unheated Heated 

Change in grade as I Value 
Yield l Value 

Yield l Value I Value 
a result of roughness Yield loss loss loss Yield loss 

~!!2 Sqg2 ~ !!2 ~!!2 

A to B 250 $1. 15 17 $0. 08 2 $0.01 ---- ----

A to C 30 0.24 32 0.26 31 0.25 ---- ----

A to D 1 0.01 -- ---- 7 0.07 ---- ----
B to C 11 0.04 -- ---- --- ---- ---- ----

B to D 2 O. 01 1 0,01 --- ---- ---- ------ -- --- -- --- - ---
Totals 294 $1 .45 49 $0.35 30 $0.33 ---- ----

~~~~heating $1. 102 $0.332 

~Based on difference of value of 1/10-inch veneers per 1000 sq ft of: A-B = $4.60, A-C = $8.12, 
A-D = $10,42, B-C = $3.52, B-D = $5.82. Values also based on trimmed, dried, patched veneer. 

2, Square feet per M fbm, net log scale. 



Table 7. Amount of Crossbandl Veneer Rejected at 
Glue Spreader. 

No. 2 Peelers Special Mill Loe:s 
Item Unheated I Heated 

~otal crossband 
veneer, ~!!'2. 459 342 

~ejected cross -
band veneer, .!.9. !_! 19 2 

!Veneer rejected, 
~ cent3 4.1 0.6 

3/16-inch thick by 4 feet long from core lathe. 
In square feet per M fbm, net log scale. 

Unheated I 

381 

11 

2.9 

1 
2 

3 Based on total crossband veneer from the log group. 
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Heated 

368 

8 

2.2 
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Table 8. Cubic volume of Veneer, Residuals, and Losses 
from Heated and Unheated Blocks of Two Grades. 

I No. 2 Peelers I Special Mill logs 

I Unheated I Heated I Unheated I Heated 

Cu Per Cu Per Cu Per Cu Per 
TtT -- rtr -- ft l rtr --

cent cent cent cent - -- - -- - - --
Veneer: 82.95 56.7 81. Z l 55.7 74.92 53.l 77.75 54. l 

Residuals: 
Panel trim2 12.93 8.8 12.66 8.7 11. 67 8.3 12. 1.2 8.4 
Sanding & com-

pression3 9.22 6.3 9,02 6.2 8.32 5.9 8.64 6.0 
6-in, cores 5.46 3.7 3.66 2.5 8.20 5.8 8.01 5.6 
Split cores4 0.81 0.6 4. 17 2.9 ----- ---- ----- ----
Spur trim 3.97 2.7 4.00 2.7 3.90 2.8 3.56 2.5 

Roundup, iliI>J:>in_gs: 5 
8-'ft lathe 15.77 10.8 16.43 11. 3 19.97 14.2 18.97 13.2 
4-ft lathe 4.25 2.9 4. 04 2.7 4.16 2.9 4.47 3. l 

Shrinkage ~ 6 

l / 10-inch 
veneer 10. 10 6.9 10.06 6.9 9. 19 6.5 9.56 6.6 

3/ 16-inch 
veneer 0.84 0.6 0.64 0.4 0.68 0.5 0.68 0.5 --- --- --- ·------

Total veneer 
~k input? 146. 30 100. 0 145.88 100.0 141.01 100. 0 143. 76 100. 0 

l 
Based on each thousand board feet of logs, net log scale. 

' 2 • Estimated as 12. 3 per cent of dried, untrimmed veneer. 
3 

Sanding and compression loss estimated as 10 per cent (5). 
4 

5 

6 

Volume of cores rejected at main lathe as unpeelable. 

In addition to block rounding and undried clipping residuals; l, dry 
clippings; 2, small split pieces of veneer; 3, veneer lost in drier; 4, 
veneer rejected at glue-spreader; and, 5, any other small inadvertent 
losses are included in this category. 

Veneer, panel trim, and sanding and compression volumes are based 
on volume at 6 per cent moisture content. Other volumes are based on 

7 
volume as received. 
Based on actual measurements of veneer blocks and net block scale. 
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Figure 3Z. Thickness of 1/10-inch 
veneer from No. Z Peelers. 
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UNDIIIED YEN£EII THICKNESS, INCHES 

Figure 34.. Thickness of 3/16-inch 
veneer from No. Z Peeler cores. 

MOISTURE CONTENT, PER CENT 
(MRD ON CNEN-Dll'f WE:tGHT) 

Figure 36. Moisture content of 
sapwood from all blocks . 
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Figure 33. Thickness of 1/10-inch 
veneer from Special Mill logs. 
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UNDRIED VENEER THICKNESS, INCHES 

Figure 35. Thickness of 3/16-inch 
veneer from Special Mill cores. 
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Figure 37. Moisture content of 
heartwood from all blocks. 



Table 9. Veneer Equivalents and Conversion Factors 
Determined in the Study. 

1. Nominal (trimmed) square feet of all widths of veneer per pound of 
dryl veneer 

Nominal size 
~tudy group Thickness I Lenj,t1;h Conversion factor 

In. Ft ~!Y.!£. -
Unheated No. Z Peelers 1/10 8 3.29 
Heated No, Z Peelers 1/ 10 8 3,Z6 
Unheated Special Mill logs 1/ 10 8 3.39 
Heated Special Mill logs 1/ 10 8 3.33 

All heated and unheated 1/ 10 4 3.94 
All heated and unheated 3/16 4 1.92 

z. Dry 1 veneer recovery, 3/ 8-inch basis, per M fbm, net log scale, 
after reducing actual veneer quantities lZ. 3% for panel trim loss. 
(Not reduced for patching, taping, handling, or other loss subse-
quent to glue spreader.) 

Study ii:roup I Veneer recovery, 3/8-inch basis 

§.s.QJM~ 

Unheated No. Z Peelers Z,950 
Heated No. Z Peelers Z,890 
Unheated Special Mill logs Z,660 
Heated Special Mill logs Z,760 

1 Six per cent moisture content, based on oven-dry weight. 
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Section Three 

Analysis of Cost of Steaming Veneer Blocks--Using 
Method of the Plant Studied 

The following analysis of costs in heating Douglas fir veneer 
blocks is based on costs in January 1959 and on the following assump
tions: 

Initial log temperature; 50 F 
Final log temperature; 140 F 
Heating time; Z4 hours 
Rate of handling blocks; 5. 63 M fbm an hour 
Labor rate--lift truck operator; $z. 72 an hour 

maintenance; $-3. 00 an hour 
cleaning up; $2.. 50 an hour 

Daily mill capacity; 90 M fbm 
Operating days a year1 240 
Life of vaults; ZO years 
Life of lift truck; 8 years 

L Vault-construction ~(4, 11,. 26) 

1. Raw land 

Z. Land prep, incl, s.urvey, grading, 
clearing, gravel 

3, Building costs, including labor 
Floor slabs $ 5,.350 
Walls 16,550 
Roof (concrete) 8,610 
Built-up roof 1, 3 7 0 
Doors & hardware 6, 000 
Steam & water piping* 13,.100 
Instrumentation 6,000 

Sub Total 
Total Without Profit 

&. Overhead 
Overhead expense at 15% 

$ 60 

860 

56,980 

57,840 
8,680 

* Note estimated steam requirement (557 lb an M fbm) is an average 
rate. Steam pipes and boiler should be designed to supply peak loads. 1 
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Cost plus overhead 
Contractor's profit at lOo/o 
Total contract building_ cost 

Total cost of building and land 

66,510 
6,650 

73,160 
$73,ZZO 

ll, Ca_zital..9!!! Based~~~~!!_ Vaults (11) 

Based on $73, ZZO, 00 investment with 
borrowed capital paid back to lender 
in 20 uniform annual payments at 6% 
interest, 

Annual capital cost= 0,08718 x$73,ZZO = $6,383,00 

Annual capital~t,per.M~, ~~~ 
(based on Z40 days a year and 90 M fbm a day) 

m. 9J!erating ~!!_Vaults 

1, Steam. costs based on Z4-hour steaming time*, 
wood and water heated from 50 to 140 F. 

$0. Z96 

a. Total calculated heat loss, 10 vaults = l,Z00,000 Btu/hr 
b. Average heat loss per vault= lZ0,000 Btu/hr 
c. Assume Z4-hour heating schedule, 

Heat loss= lZ0,000 x Z4 = Z,880,000 Btu/Z4 hr 
d. Vault capacity= ZO M./Z4 hr 

Heat loss = Z, 880, 000/ZO = 144,000 Btu/M fbm 
e. Heat to wood 

(81,ZOO lb wood)(0,33 Btu)(l40-50) = lZl,000 Btu/M fbm 
ZO M Lb°F 

Hea.t to water 
(65,000) (1. 0) (140-50) 

zo 
= Z9Z, 000 Btu/M fbm 

f. Total heat= 144,000 + lZl, 000 +Z9Z, 000 = 557,000 Btu/Mfbm 
g. Assume 1,000 Btu available per lb steam: 

Steam req 1d, = 557,000 = 557 lb steam/M fbm 
1,000 

* Steam costs based on a study of steaming costs (3) from steam plants 
of comparable size. Cost includes labor, fixed charges, maintenance 
on power plant and conveyors, and capital costs, but no value was as
signed to fuel in assigning a cost of $0. 3Z per 1000 pounds of steam. 
This appears realistic for a mill with no market for hogged fuel, The 
cost may be adjusted upward if a market for fuel exists. 
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h, Steam cost--$0.3Z per 1,000 lb. 

~~~!'-!.~ 
.~!2.&.~ = $0.3Z x...2ZL _ 

1,000 -

Z. Maintenance and repair 

a. Maintenance on doors, steazn lines, 
instruments and valves. 

10 man-days/year= 80 man-hours 
80 man-hours at $3. 00 = $Z40. 00 labor 
Based on 10 vaults. 

b. Repair and replacement parts for 
valves, instruments, etc.• est. at 
$ZOO/yr for 10 vaults. 

c. Clean-up labor, 1 hour per vault 
per week = 1 hr x 48 weei<:s = 48 hours 
per year; 48 x $Z.50 x 10 = $1ZOO/yr, 
10 vaults. 

d. Total yearly costs of a, b, c, above for 
10 vaults = Z40 +ZOO+ lZOO 
= $1, 640/year 
= $164 per vault per year 

9 M x Z40 days/year= 2160 M fbm/year 

$164/2160 = $0. 076/M fbm 

Maintenance &: ~ ~ ~ .M, fbm, 

~~~ 
3. Insurance and property taxes 

a. Insurance (fire, storm, risk) a.t 1% of 
fixed capital investment, Z40 operating 
days a year, 9 M a day vault capacity, 
10 vaults. 

$73.,ZZO x 0. 01/240 x 1G) x 9 = 

$0.178 

$0. 076 

$0. 034 

* No conflict exists between vault capacity (ZO M fbm per Z4 hours) used 
in steam cost calculations and average vault capacity (9 M fbm per Z4 
hours) used in other calculations. Steam rate calculations are based 
only upon the time when steani actually was supplied to the vaults, 
whereas other cests were based upon the average material rate of 9 M 
fbm per vault per day (90 M :fbtt>. daily mill capacity, 10 vaults). 
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b. Property taxes at Zo/o of fixed capital 
investment 

(0.034) ~ 
.01 

1. Operating costs 

= 

Based upon 3000 hours operation a year, 
$9,000 initial cost, ZS% of cost applied to 
log-heating operation, 8-year life, materials 
handling rate of 5. 63 M fbm an hour: 

a. Depreciation = $9000/3000 x 8 = $0. 38 an hour 

b. Storage, interest, insurance, taxes 
$9000x0.0018% = 0.16anhour 

c. Fixed costs, repairs, maintenance 
$9000 x O. OOZlo/o = 0, 19 an hour 

d., Gasoline and oil 

0,0 6 gal. x 30 hp= 1.8 gal. 
hp. hr. 

1.8 gal. at$0.ZO = 0.36anhour 

Total operating costs = $1. 09 an hour 

Operating costs applied to log heating: 

$1.09 
5.63 M fbm 

X = 

Z. Labor costs 

Lift truck operator at Z,37/hr x 1.15 = $Z. 7Z, total 
Applied to log heating: 

$Z. 7Z x ,!_* = 
5,63 M fbm 4 

$0.068 

$0. 049 

$0. lZZ 

* Operation of lift truck allocated one-fourth to block heating, three
fourths to other duties • 
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Summary of Additional Costs Resulting 
from Heating Veneer Blocks. 

Item Cost* 

~ault construction $0.296 

Steam 0.178 

Maintenance and repair 0.076 

Insurance 0.034 

Property taxes 0.068 

Lift truck operation 0.049 

Lift truck labor 0.122 

Total $0.823 ---
* Based on a thousand board feet, net log scale. 
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Forest Products Research Center 

Its Purpose 

Fully utilize the resource by: 

• developing more by-products from mill 
and Jogging residues to use the material 
burned or left in the woods. 

• expanding markets for forest products 
through advanced treatments, improved 
drying, and new designs. 

• directing the prospective user's attention 
to available wood. and bark supplies, and 
to species as yet not fully utilized. 

• creating new jobs and additional dollar 
return~ by suggesting an increased variety 
of saleable products. New products and 
growing values can offset rising costs. 

Further 'the interests of forestry and forest products 
industries within the State. 

Its Program 

• Accelerated air drying of lumber with 
fans, to lower shipping costs. 

• Kiln schedules for thick Douglas fir 
lumber, to speed drying. 

• Bevel siding from common lumber, to 
increase sales. 

• End gluing of dimension lumber, to 
utilize shorts. 

• Effect of spacing and end distance on 
strength of bolted joints. 

• Production and bleaching of high-yield 
pulps from Douglas fir mill residues. 

• Strength of wood and wood structures. 

• Douglas fir wood and bark lignin and 
bark extractives for full recovery. 

• Ammoniated wood and bark as im
proved soil amendments. 

• Service t.ests of treated and untreated 
wood products. 

• Floor tile from wood and bark residues. 




